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Ipu paspabotke paboyeit mporpaMMe! yaeOHOH AHCUHIUIMHEL B OCHOBY ITOJI0KEHBI:

1) ®I'OC BO mno wanpasnexuto noarotoeku (crenmanpHoctH) 35.03.05 Canosoactso,
yTBepRAeHHbIN MunucrepcTBoM obpasopanus i Hayku PD «1» asrycra 2017 r., npuka3 Ne 737.

2) YueOHblil I1aH OCHOBHON 06pasoBaTesHOM nporpaMmsl «CaoBoACTBO» 0100peH YUeHBIM COBETOM
®I'BOY BO I'AY CesepHoro 3aypanbs or «27» masa 2021 r. ITporokon Ne 11.

PaGouass mporpamma yueGHOM mucuMiuiMHB! (Momyns) omobpeHa Ha 3acenaHuu Kadenmpsl obmien
ouonorun ot «09» urons 2021 r. Ipotoxon Ne 10.

3asenyrowmnit kadenpoi A.A. Jlames.

Pabouas nporpamma yqeGHOM AHCUHILTHHBI (MOYJ14) 0100peHa METOAMYECKOH KOMHUCCHEH HHCTHTYTa
ot «16» mronst 2021 r. ITporoxon Ne 10.
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[Ipencenarens METOAMYECKOH KOMHCCHH HHCTUTYTA %/ O.B. Kosasniesa
&

PazpadoTunK:

Kosans E.B., nouent kadenps! obmeii 6nonornu, k. 6. H. WW

H.0. 1MpeKTOpa HHCTHTYTA: [‘/g?///f / O.A. IllaxoBa



1. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO AWCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMBbIMH Pe3yJIbTATAMH OCBOEHHUSI 00pa30BaTeIbHON MPOrpaMMbl

Koo IlepedeHb IIaHUPYEMBIX
Komne- Pe3yJ'II>TaTI)I OCBOCHUA HHHHKaTOp JIOCTIDKCHUA PE3YJILTAaTOB O6y’-ICHI/ISI 10
meHyuu KOMIICTCHIHM MUCLUILIMHE

3HATH:
- XUMUYECKUN COCTaB OCHOBHBIX
TPYII C/X KYABTYD;
- CYyIIHOCTh OOMEHa BEIIECTB M
SHEPTruM,  MPOUCXOAIIMX B
pacTUTEILHOM OpraHU3ME;
- 3aBUCHUMOCTh OHMOXMMHUYECKOTO
cocTaBa oT MOYBEHHO-
KIIMMAaTUYeCKUX  YCJIOBUU |
AJIIEMEHTOB TEXHOJIOTUH
BBIpAIINBAHUS,
- OMOXMMHUYECKHUE OCHOBBI
WJT-100mk-1 dbopMupoBaHUs
BBICOKOKAUECTBEHHOTO YPOXKasi.
CrocoGen pemats Pemraer koHKpeTHBIE
TUTIOBBIC 33]Ia4H St . ?,MeTE.
. | mpodeccuonanbmoii PUMEHSATH 3HAHUS 0
npo(peCCHOHATBEHOM JIeSTENMBHOCTH (OTIeHKA 6I/IOXI/IMI/\I"IGCKOM cocTaBse
ACATCIBHOCTH Ha N —. pacteHuid Uit 0OOCHOBaHUS
OCHOBC 3HaHUU oKazaTeneit COBPEMEHHBIX TEXHOJIOTUH
OTK-1 OCHOBHBIX 3aKOHOB KI3HELeSTENLHOCTH BBIPAIMBAHNS
MaTEMaTHCCKUX U pacTeHHit) i CEIIbCKOXO3AUCTBEHHBIX KYIIBTYP;
CCTCCTBCHHBIX HAYK C HpeJICTABIIET - 00BACHSTH A3MEHEHUS
NPpUMCHECHUEM PE3YIBTATH HX OMOXMMHYECKOTO  COCTaBa B
HH(QOPMALINOHHO- pelleH s Ha OCHOBE 3aBUCMMOCTH  OT TCHOTHNA K
KOMMYHHKAINOHHBIX (busHoIOr0- YCIIOBUU BBIPAIIBAHUS,
TexXHomoTIH ONOXMMHUYECKUX - OLCHMBATB  IMOICBYHO M
32KOHOB U IIPABHIT TEXHOJIOTHUECKYIO LEHHOCTh
pPacTeHUEBOUYECKON MPOAYKIUH,
ee MPUTOHOCTh TUIS
nepepadoTKH;

- UCMOJIL30BaTh OMOXHUMHUYECKHE
IMOKa3aTCJIu IJId XapaKTCPUCTUKHU
Ka4d€CTBa, MMUTaTEIHbHON IOCHHOCTH
1 SKOJIOTHYECKOH 0€30I1aCHOCTH
paCTHTeHBHOﬁ IMPOAYKIIUH.

BJIA/IETh:

- OCHOBHBIMH METOIUKaMH
oIpeieNieHs KauecTBa
PacTUTEIBHOTO ChIPbS, X MUILEBOI
M TEXHOJIOTMYECKOH [IEHHOCTH.




2. MecTo MM COMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOMN MPOrpaMMbl

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

Jist ©3y4eHus: TUCIMILTMHBI He00X0AMMBI 3HAHHS B 00J1aCTU: OOTAHUKH, XUMHH, SKOJIOTHH,
(bU3M0JIOTUH pacTEeHUH.

buoxumus pacTteHudl SBIAETCA NPEAUIECTBYIOIIEH IUCLUUILIMHOW JUIS JIUCLHMIUIAH:
TUTOZIOBOJICTBO U OBOIIEBOJICTBO, JICKAPCTBEHHBIE U A(PUPOMACITHYHBIC KYJIbTYPbI, BPEIUTECITH H
00JI€3HH AEKOPATUBHBIX KYJIBTYP B MEphI OOPHOBI C HUMH, arPOXUMHS.

JlucuuiuinHa u3ydaeTcst Ha 2 Kypce B 4 cemecTpe 1o 04HOi hopme 00ydeHUs!.

3. O0beM JUCHUILVIMHBI U BU/bI y4e0HOH padoThI

OO0mmas TpyI0eMKOCTh AUCHUILTHHBI cocTaBisier 108 wacoB ( 3 3a4eTHBIX €IMHMII).

Bun yue6Hoit paboTbl ®opma o0ydeHust
OYHas
AyauTOpHBIE 3aHATHS (BCEro) 42
B mom uucne: -
JIeknmmoHHoTO THITA 14
CeMHHApCKOTO THUTIA 28
CamocroniTejibHasi padoTa (Bcero) 66
B mom uucne: -
[IpopaboTka Matepuaia JICKIuH, 33
MTOJIrOTOBKA K 3aHSTHUSIM
CaMOCTOSATETFHOE H3yUYEeHUE TEM 3,5
KonTtponbHbIE pabOThHI -
Pedepar 16
Pa3zpaboTka cooOmeHus-nmpe3eHTauu 13,5
By npomexyTodHO# aTTecTanmu: 3a4eT
OO01masi TPy10eMKOCTb:
4acoB 108
3a4€THBIX €JIMHUII 3

4. Conep:kaHue QM CHUNINHbBI

4.1. Coanepxanue pa3iesioB JUCHUIIIHHBI

Ne | HammeHoBaHue pa3jesa Conep:xkanue pazaeJia
n/n JUCHUIIIINHBI
1. BBenenue B OMOXUMUIO [Ipeamer, 3agaun ¥ MECTO OMOXUMUH PACTEHUH B CUCTEME

OMOJIOTUYECKHUX 3HAHUHN CPeI €CTeCTBEHHOHAYUHBIX U
arpOHOMUYECKUX TUCUMIUIMH. McTopus pa3BUTHS
OMOXUMUH pacTeHUd. MeTo 1l OMOIOTHYECKON XUMUHU.
Bbuoxumus — TeopeTrueckas 0CHOBa OMOTEXHOIOTHH.
CoBpemeHHbIe TPOOIEMBI U OTKPHITHS B OMOXUMUHT
pacTeHuii. buoxummuueckre 0COOEHHOCTU CTPOEHUS
pactuTenbHOM KiIeTku. KietouHasi cTeHKa — BHEIIHSS
CTPYKTypa ¥ OPraHOUI KIIETKU pacTeHus. MemOpaHbl
pacTuTeENbHOM KIETKU. [Iponcxoxkaenue opranonioB
PaCTUTENBHOM KIETKH. XMMUYECKHI COCTAB PACTUTEIbHON




KJIETKH. brnoxuMmudeckoe crpoenue pacreHuid. Posb
XMMMYECKUX 3JIEMEHTOB B UX JKU3HEESTEIIbHOCTH.

VYTriIeBoasl U JIUIUAEL

OcHOBHBIE TPYIIBI YTIIEBOJIOB pacTeHuil. MoHocaxapuabl.
Hucaxapunel. Onurocaxapuasl. [lomucaxapuasi. Cocras,
CTpOEHUE, CBOMCTBA M (PYHKITUU YIIICBOJIOB B PACTUTECIIEHOM
opranusme. CojiepykaHue yriieBoJ0B B paCTUTEIbLHOM ChIpbE
Y UCMOJIb30BAHUE UX B MUIIEBOW MPOMBIIIJIEHHOCTH.
XUMHYECKUE CBOMCTBA U KAYECTBEHHBIE PEAKLIMHU
yrieBooB. Kiraccudukanus IUmnmuaoB, uX cOCTaB, CTPOCHHUE,
CBO¥CTBA M (DYHKIIMU B PACTCHUAX. XUMUYECKHE CBOWCTBA
munuaoB. OIleHKa KauecTBa U MUTATEIIbHON IIEHHOCTH
Mmacei. Koncrantsl xupoB. KauecTBeHHbIE peakuy Ha
JIMTIHAIBI U YTIIEBOBI.

A30THCTBIE BEIIECTBA

®opMmbl a30Ta, MOCTYMAIONTHE B PACTEHUS. ACCUMUTISATIUS
HUTPATOB M amMmMmuaka. [IpeBpalieHne a30THCTHIX BEIIECTB B
pacTUTEILHOM OpraHU3Me: PeaKIIMd aMUHUPOBAHUS,
repeaMUHUPOBAHUS, IE3aMHUHUPOBAHMSI,
JekapOOKCUIMpPOBaHusl aMUHOKUCITOT. CocTaB, CTPOCHUE,
CBOMCTBA M (DYHKIIMH a30TUCTHIX U OCITKOBBIX BEIICCTB
opranu3ma. [lomumnentruaHas Teopusi CTpOeHUS OerKa.
YpoBHHU opraHu3anum 0ei1KoBbIX MoJeKyl1. Kinaccuduxarms
aMUHOKHCIIOT, MENTHI0B U OenkoB. [lonsTre
MPOTENHOTEHHBIX, CBOOOTHBIX, HE3AMEHUMBIX U YaCTUYHO
3aMEHHUMBIX aMUHOKHCIIOT. OlLleHKa MUTaTeIbHOM IEHHOCTH
OCJIKOB TI0 AMHUHOKHUCIOTHOMY cocTaBy. OcoOeHHOCTH
CTpOEHUS HYKJICMHOBBIX KHCIIOT, UX POJIb B OpraHU3Me.
OCHOBHBIE TPUPOIHBIC TENTUBI. XUMUUYECKUE CBOMCTBA U
KayecTBeHHbIE peakiuu 0enkoB. HykiaenHoBbIE KUCIOTHI U
HYKJICOTH/IBI.

DepMEHTBHI.
buosnepreruka

@DepMeHTHI: XapaKTepUCTHKa, HOMEHKJIaTypa, CBOICTBA U
kiaaccudukaius. MexanusM (pepMeHTaTUBHOTO KaTaliu3a.
Bnusinue ycnoBuii cpeibl Ha aKTUBHOCTH (DEPMEHTOB.
[TonsiTue n3odepMeHTOB U MYIbTH(PEPMEHTHBIX
KOMILJIEKCOB. 3aKOHBI TEPMOJIUHAMUKHU, UX JCHCTBHE B
YKUBOM OpraHu3Me. JHepreTuka OMOXUMHUYECKUX
MPOLIECCOB. DHJIEPTOHNYECKHUE U IK3EPTOHUYECKHIE PEaKIUU.
Maxkpospruyeckue COeTMHEHHSL.

BuTtamMuHsbl 1 BeliecTBa
BTOPHUYHOI'O
IIPOUCXOKACHUS

Knaccudukanus, coctas, cTpoeHue, pyHKIUN U
Ouosornyeckas pojb BUTAMUHOB. MI3MeHeHHe collepKaHusl
BUTAaMUHOB I10]] BIIMSHUEM BHEIIHUX ycinoBuil. [Ipusnaku
HEJOCTATOYHOCTH BUTAMUHOB B OPraHU3ME YEIIOBEKA.
Bropuunble MeTabOJIUTBI PACTEHUIN: AJIKAJIOUIbI,
TJINKO3UbI, (PeHOJIbHBIE COeNMHEHMS, Y3PUPHBIE Macia U
CMOJIBL, U UX dKoJIornueckas pois. Conepxanue BBII B
pacTUTENbHOU NpOoAyKIMH. ['OpMOHBI pocTa. DUTOrOPMOHBI.
XUMHUUECKOE CTPOCHUE U OMOXUMUYECKHEe (DYHKIIUHU B
pacTUTEILHOM OpraHU3ME.




OOMEH BelIEeCTB B
OpraHusme

[lepBuuHblii  cUHTE3  YrJI€BOJOB HpU  (POTOCHHTESE.
®otocunte3. Uctopust uzyuenust Gorocuntesa. [TurmMeHTHI
dorocuHTe3a:  KIaccUpUKaIMsA, CBOWCTBA, OMOCHHTE3.
Bakyonspueie mnurmentsl. CBetoBass W TeMHOBas (haza
¢dorocuntesa. Ilento3ohocdaTHpiii M TITMOKCHIIATHBIN TUKIT
u ero Ouosormyeckass poJib. lloHdarue wmerabonusma.
[TenTo30dochaTHbIii IUKI U ero OroorHIeckas poiib. Luki
TpukapOoHOBbIX KucinoT. Lmkn Kpebca. OcobeHHOCTH
CHHTE3a OJITO- U mosmcaxapuaoB. CHHTE3 U pacnaj KupoB
U UX cocTaBHbIX 4acred. OcoOeHHOCTH 00pa3oBaHUs
HEHACBHIIIEHHBIX JKUPHBIX KUCIOT. | TMOKCHIIATHBIN LUK U
ero Owosormyeckas poib. Peakuu aMHHUPOBAHWS,
niepeaMHHUPOBAHUS, Je3aMUHUPOBAHHUS "
JEeKapOOKCUITUPOBAHUSI AMUHOKHUCIOT. JTambl OMOCHUHTE3a
Oenka. [loHsATHE O MATPUYHOM CHHTE3€ M HYKICOTHIHOM
KoJie. OCOOEHHOCTH CHHTE3a HYKJICMHOBBIX KHCJIOT.

buoxuMuueckue 0CHOBBI
KadyecTBa MPOTyKIIUHI
PaCTUTENBHOTO
MPOUCXOKIACHUS U
YCTOMYMBOCTH PACTEHUN

XWMHYECKUH  COCTaB 3€pHA U  CEMSH  3€pHOBBIX,
3epHOO0OOBBIX, MACIWYHBIX, TJI0JI0BO-SATOIHBIX, OBOIIHBIX
KyJIbTyp. bnoxnuMuueckuili coctaB 3¢pHa OCHOBHBIX 3J1aKOB.
buoxuMuueckuii coctaB CeMsH OCHOBHBIX 3epHO000OBBIX
KynbTyp. buoxumuueckuit coctaB ceMsH MacCIMYHBIX
KynbTyp. buoxumus u nmnumeBas ULIEHHOCTh KITyOHEH
KapTodens u TonuHamOypa. buoxumus u nuiiesasi LEHHOCTb
OCHOBHBIX KOPHEIUIOJOB (TIETPYIIKa, MOPKOBb, PEINC, pera,
penbka, ap.). buoxumus u nuieBasi IEHHOCTh CalaTHBIX U
IPSIHBIX OBOLIHBIX KYJBTYp (canar, yKporl, aBejb, IIMUHAT
U Jip.). buoxumus u numieBas IeHHOCTh OBOIIIHBIX TOMaTHBIX
KylnbTyp (TOMaThl, OakjakaHbl, Tmepel). buoxumus wu
NUIIeBas IEHHOCTh OBOIIHBIX KAIyCTHBIX KYJIbTYp (KammycTa
OellokouaHHas, I[BEeTHas, Oproccenbckasi, KoJabpabu u Jp.).
buoxumus, nuiieBasi U JeKapCTBEHHAs! IEHHOCThH JIYKOBBIX
OBOIIHBIX KYJABTYp (BUIBI JyKa, YECHOK). buoxumuueckuit
COCTaB  OBOIEH: OryplOB, Ka0auykoB, IAaTUCCOHOB.
buoxumuueckuii coctaB M MUIIEBas EHHOCTb CAJOBBIX U
ATOJIHBIX KYIbTYp. 3aBUCUMOCTh OMOXUMUYECKUX MPOIIECCOB
OT  TEHOTHIIA,  [MOYBEHHO-KIMMATHUYECKUX  YCJIOBHIA,

IMPOBOANMBIX AIrpOTCXHUYCCKHUX MepOHpHHTHﬁ.
buoxummnueckue MCXaHU3MBbI HU3MCHCHUA KadyeCTBa
paCTCHHGBOI[quKOfI IpoaAYKIHUHN IIpu XpaHCHUH,

nepepaboTke. MexXaHH3Mbl 3alllUTBl M YCTOWYMBOCTH Y
pactenuil. Pacrenne wu ctpecc. Tumbl M HCTOYHUKHU
OKHCITUTENIBHOTO ~CTpecca. YCTOMYMBOCTh pAacTeHUH K
dakTtopam cpeapl. OOmme BOMPOCH  OHOXMMHYECKOM
YCTOWYMBOCTU. BbDKMBaHME pacTeHH B KOHKPETHBIX
yCIOBHSX cpeabl. AKTHBHbIE (OpPMBI KHCIOpOJa H
HepeKnucHoe okuciaeHue IunuaoB. CocTaB aHTHOKCUAAHTHON
CUCTeMBbl pacTeHui. Buabl u (yHKIIMM aHTHOKCHIAHTOB.
HNMMyHUTET pacTeHUM.

4.2. Pa3aeinl TUCHUILINHLI M BUABI 3aHATHH

ouHasi popma oOydeHus




Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapcKOro CP Bcero,
1/ JVCIIUTUTAHBI TUTIA THTIA 9acoB
1 2 3 4 5 6
1. | BBexnenue B OMOXUMUIO 4 2 12 18
2 | YriueBoJIbl M JTUIIHIBI 8 9 17
3 | A3oTHCTBIC BEECTBA 6 9 15
4 | ®epmentsl. buosaeprernka 2 2 9 13
5 | BuramuHBI U BelecTBa 6 9 15
BTOPHYHOTO MPOUCXOKICHHSI
6 | OOMeH BemecTB B OpraHu3Me 6 2 9 17
7 | BUOXUMUYECKHE OCHOBBI 2 2 9 14
KauecTBa MPOAYKIIUH
PaCTHTEITHLHOTO MPOUCXOKICHHS
Y YCTOWYMBOCTH PACTEHUIN
Wroro: 14 28 66 108
4.3. 3aHATHS CEMMHAPCKOI'0 THIIA
No TpynoeMKkocCTh
/T Ne pasnena Tema > (dac)
JUCIIMTUTAHBI
OYHas
1 2 3 4
1. 1 broxumuueckoe ctpoeHue pacteHui. Poib 2
XMUMHUYECKUX 3JIEMEHTOB B UX JKU3HEJESATEIIbHOCTH
2 2 Knaccudukanus munumoB, ©X coCcTaB, CTPOCHUE, 2
CBOMCTBA M (DYHKIIMU B PACTEHUSIX.
3 2 XUMHYeCKHE CBOMCTBA JTUITHI0B 2
4 2 Cocras, cTpoeHue, CBOMCTBA U QYHKIIHH 2
YIJI€BOJIOB B PACTUTEIHHOM OpPraHHU3Me.
5 2 XHWMHYECKHE CBOMCTBA U KAUECTBCHHBIC PEaKIUu | 2
yTJIeBOJIOB
6 3 Knaccudukanuss aMMHOKUCIIOT, TISTITHIOB U 2
OEJIKOB.
7 3 XHWMHYECKHE CBOMCTBA U KAUECTBCHHBIC PEaKIUu | 2
OCIIKOB.
8 3 HyxiienHOBbIE KUCIOTHI U HYKJICOTHIbI 2
9 4 @DepMEeHTHI: XapaKTepUCTHKA, HOMEHKIIATYpa, 2
CBOMCTBa U Kiaccudukanus. MexaHum
(hepMEHTATHBHOTO KaTain3a.
10 5 Knaccudukanus, cocras, ctpoeHue, GyHKIIUHN U 2
OMoJIOTHYecKas poJib BUTAMUHOB.
11 5 Bropuunble MeTaOOIUTHI pAaCTEHUH: allKalouabl, | 2
TJIMKO3H/IbI, (PEHONbHBIE COSAMHEHUS, YPUPHBIE
MacJia ¥ CMOJIbI U UX DKOJIOTHUUYECKAs! POJIb.
12 5 DUTOrOPMOHBI. 2
13 6 ITurmenTs! hoTOCHHTE3A: KiIacCUpUKanus, 2
CBOICTBa, OMOCcHHTE3. BakyonsspHbIe MUTMEHTHI.
14 7 VMMyHHTET pacTeHui 2
Uroro: | 28




4.4. Y4yeOHble 3aHATHS, pPa3BHBaKOIIHe y O00y4YAIOUIMXCS HABBIKH KOMAaH/JHO padoThbl,
MEKJIMYHOCTHbIe KOMMYHHUKAIIMM, IPHHATHE PpelIeHWi, JuJAepcKHe KadecTBa - He
npedycmompenwvt OIIOII.

4.5. YueOHble 3aHATHA B popMe NPAKTHYECKOH NOATOTOBKHU - He npedycmompenvt OIIOIL.

4.6. IlpuMepHas TeMAaTHKA KYPCOBBIX MPOEKTOB (PadoT) - ne npedycmomperno OIIOII.

5. Opranu3anusi CaMOCTOSATEIbHOM PadoThI 00yYaIOIIUXCH M0 JUCIHUIIMHE

5.1. Tunsl caMoOCTOATEILHOM PAGOTHI M €€ KOHTPOJIb

. ®dopma o0yueHus .
Tun camocTosATeILHOWH PadoThI Texymuii KOHTPOJTb
OYHas
[TpopaboTka MaTepuana JIEKIUi
popb P ’ 33 TECTUPOBAHUE
MOATOTOBKA K 3aHATHAM
TECTUPOBAHUE
CamMoCTOSITENTbHOE U3YYEHHUE TEM 3,5 1581071
cobecenoBaHue
Pedepar 16 oreHka pedepara
PazpaboTka coobmenwus- 135 3aIuTa CooOIMEeHN-
MIPE3EHTALNHI ’ IIPE3CHTAlNN
BCETO YacoB: 66

5.2. Y4eOHO-MeToqu4YecKre MaTePUAJIbI JIsl CAMOCTOSITEILHOI padoThI:

1. TecTsr st camokoHTpOJIs1, coctaBienubie Kosans E.B. (OMOC na mnatdopme Moodle).
2. Crnaiig-neknuu  ®w JApyrue ydeOHble MaTepuaibl, noxarotoBieHHble Kopamp E.B.
(https://disk.yandex.ru/d/6_dCBc1FSyuiEg).

3. buoxumus pacrenuii [ Dnexkrponusiii pecype] / I'.-B. Xennr ; nep. ¢ anri. — 2-e u3 .

(31.). — M. : BUHOM. Jlabopatopus 3Hanui, 2014. — 471 c. : wn. — (Jlyummii 3apyOexHbIi
Y4€OHHK).

4. https://www.elibrary.ru - Hay4anas snexTpoHHass OHOIHOTEKA.

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - HHTEPHET-BEPCHUS
MEXKTyHapOJHOTO JKypHaJia 1o OMOXuMuUH, cTaThu B pdf-hopmare.

6. Poroxxun, B. B. buoxumus pacrenuii : yueonuk / B. B. Porosxxun. — Cankr-IletepOypr :

I'MOP/, 2012. — 432 c¢. — ISBN 978-5-98879-118-8. — Tekct : snexTpoHHblii // Jlanp :
aJIeKTpOoHHO-0MOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/58741.
®daneea E.®. buoxumus pacrenuti / E.®. ®aneeBa. — T.: TAYK TOHB. — 2014. — 308 c.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE HU3yUeHue:

Paznen 1.

1. CoBpemeHHbIe MPOOIEMBI U OTKPBITHS B OMOXUMUU paCTEHUIA.

Paznen 2.

2. ®opMBbI a30Ta, MOCTYNAIOIINE B PACTCHHS. ACCUMUISIIMS HUTPATOB U aMMHAKa.

3. OrneHka TUTaTeNbHOM IEHHOCTH OENTKOB M0 AMUHOKHCIIOTHOMY COCTABY.

Paznea 6.

4, [TenTo30¢ochaTHbIN U TTMOKCUIATHBIN UK ¥ €70 OMOJIOTUYECKAs POJIb.

Paznen 7.

5. 3aBUCHUMOCTh OMOXMMHUYECKUX MPOIIECCOB OT T€HOTHUIA, MOYBEHHO -KITUMATHIECKUX

yCJ'IOBHfI, MMPOBOAUMBIX AI'POTCXHUYICCKUX MepOHpI/IHTI/Iﬁ.


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

5.4. Tembl pedepartos:

Pazpen 7.

SR

pena, peabka, ap.).
6. buoxumus u muIEeBas EHHOCTh CAJATHBIX M MPSHBIX OBONIHBIX KYJIBTYp (cayiar, yKpoTl,
11aBeJb, IIMUHAT U JIp.).
7. buoxumusi W THUIIEBas IEHHOCTh OBOILIHBIX TOMATHBIX KYJIBTYp (TOMAaThl, OakjakaHbI,

nepen).

buoxumuueckuii coctaB 3¢pHa OCHOBHBIX 3JIaKOB.

broxumuueckuii COCTaB CEMSIH OCHOBHBIX 3¢pHOO00O0BBIX KYIBTYP.
buoxumuyeckuii cocTaB CEMSIH MaCIUYHbIX KYJIbTYD.

broxumust v numeBas IICHHOCTh KITyOHEH KapTodels U TomnHaMOypa.
. buoxummus m mumieBasi IEHHOCTh OCHOBHBIX KOPHEIUIOAOB (METPYIIKA, MOPKOBb, PEIMC,

8.  buoxumus u muIIeBasi IEHHOCTh OBOIHBIX KAyCTHBIX KYJABTYp (KamycTa OelokodaHHas,

1BETHas1, OproccenbCcKasi, KOJIbpalu u JIp.).

9. BI/IOXI/IMI/I?I, MUIICeBadg U JCKapCTBCHHAA HEHHOCTD JIYKOBBIX OBOIIHBIX KYJIBTYP (BI/II[I)I JIYKa,

YECHOK).

10. bBuoxuMHYecKuil COCTaB OBOIILH: OTYpPIIOB, KAOAYKOB, MTATHCCOHOB.
11. BuoxuMuYecKHil COCTaB M MUILEBasi ICHHOCTh CaJIOBBIX U SITOTHBIX KYIBTYP.

6. @OHJ OIEHOYHBIX CPEACTB /JIA NPOBEIAEHHs] TPOMEKYTOYHOH aTTecTaluu
00y4aroImuXcH Mo JUCUMUIIIIMHE

6.1 IlepeyeHbr KOMIETEHIHIl M OIEHOYHBbIE CPEACTBA HHIAUKATOPA TOCTHIKEHUS
KOMIIeTeHI M ii
Koo HaumenoBanue
WHukaTop JOCTIKEHUS [epeuens mIaHUpPyeMBIX pe3yIbTaTOB
KoMne- OLICHOYHOTO
KOMIICTEHIIUH 00y4eHHs 10 JUCLUIUINHE

menyuy cpencTaa
3HATh: Tecr
- XHUMHYECKHH COCTaB OCHOBHBIX T'PYIII
C/X KyIbTYp;
- CyIIHOCTh OOMEHa BEUIECTB M SHEPTHH,
HPOUCXOSAIINX B pacTUTEITLHOM
OpraHu3Me;
- 3aBICUMOCTh OMOXMMHUYECKOT0 COCTaBa

W-100mk-1

OIIK-1

Perraer KOHKpETHBIE 3a/1a91
podecCHOHATTBHOI
JeATeILHOCTH (OIICHKA U
MOBBIIICHUE TTOKa3aTenei
KHU3HEICATSILHOCTH
pacTeHui) U MPEaCTABISIET
Pe3yJIbTAThI UX PEIICHUS Ha
OCHOBE (hPM3HOJIOTO-
OMOXUMHUYECKUX 3aKOHOB U
MPaBHUIT

OT TIOYBEHHO-KJIMMATHYECKUX YCIIOBUH U
3JIEMEHTOB TEXHOJOTHUHU BhIPAIIUBAHHU;

- OMOXHMMHYECKHE OCHOBBI
(hopMHPOBaHUS BRICOKOKAYECTBEHHOTO
ypoxasi.

yYMeTh:
- IPUMEHSATH 3HAHUS O OMOXMMHYECKOM
COCTaBe€ paCTeHWU Ui OOOCHOBaHWUS

COBPCMCHHBIX TEXHOJIOTUH
BbIpalliliBaHUA CEINBbCKOX 03 CTBEHHBIX
KyJBTYD;

- OOBSACHATH N3MCHCHUA
OUOXAMHUYECKOTO cocCTaBa B
3aBUCUMOCTU OT TI'€HOTUIIA H YCJ'IOBI/Iﬁ
BbIpalllMBaAHU S,

- OLCHUBATH MUIICBYHO u
TCXHOJOTNYICCKYIO IIEHHOCTb
paCTeHI/IeBO,I['{eCKOﬁ npoayKIHrHu, (M¥

IPUTOAHOCTH JUIS NIepepaboTKH;




- HCIIOJIb30BaTh OHOXMMHYECKUE
IMOKa3aTciInu JJIA XapaKTCPUCTUKHU
Ka4ycCTBa, NUTATEIbHON IIEHHOCTH H
3KOJIOTrIYECKOM 0e30macHOCTH
paCTHTCﬂBHOP'I OpOaYKIHH.

BJajeTh:

- OCHOBHBIMHM METOIMKAMHU OIPENEICHUS
KAauecTBa  PaCTUTEIILHOTO  ChIPbS, HX
MUIIEBOM U TEXHOJIOTMYECKON 1IEHHOCTH.

6.2. IIkanabl oeHUBAHUA

3auet npoBoauTcs B (hopMe cobecenoBaHUs UM B (popme TecTUpoBaHUA. TecTHpoBaHUE
npoBoautcst B DOUC na matrpopme Moodle u Brimrouaer 30 BOIPOCOB pa3iMuHOMN CIIOKHOCTH.
Bpewmsi, koTOopoe OTBOAMTCS Ha TMOMBITKY pemeHus Tecta — 45 muHyT. OOydaromemycs
MpeAoCTaBIsieTCs He 0oJiee 2 TMOTBITOK.

[Tpu cobecemoBaHnM OOydYarOUIEMYCsl TOCTACTCS BapHaHT 3a/aHUs IyTeM COOCTBEHHOTO
ciydaifHOTO BbhIOOpa M mpenocTasisiercd 20 MUHYT Ha MOJATOTOBKY. 3alllTa TOTOBOIO PELIEeHUs
MIPOUCXOUT B BHJEC COOECENOBAaHWsS, HA YTO OTBOJUTCS 5 MHHYT. 3aJaHue COCTOUT m3 3-10
BOTIPOCOB, TPeOYIOIIHE MMCEMEHHOTO OTBETA.

Il kaJsia oneHMBaHKMS TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 3aJaHUSA PesyabTatr
50 —-100 3aYTEHO
Menee 50 HE 3a4TE€HO

[IxaJsa oneHuBaHNUS co0eceOBAHHUS HA 3a4YeTe
- «3aYTEHOY» BBICTABIIACTCS 00yUYaIOMIEeMYCsl, €CITM OH JICMOHCTPUPYET 3HAUYNTEILHOE MOHUMAaHNE
OCHOBHBIX IIOHATHHA ¥ 3aKOHOB OMOXUMHH, MOYKET IaTh OIEHKY IMMOKa3aTelel )KU3HEACSITeIIbHOCTH
pacTeHUH W PEKOMEH/IAIMH TI0 KX MOBBIIICHUIO Ha OCHOBE (PM3HOJIOT0-OMOXUMHUYECKUX 3aKOHOB
Y TIPaBUII;

- «HC 3a4TCHO» BBICTABJISCTCA 06yqa101ueMyc;1, €CJIM OH AEMOHCTPUPYCT HEOOJIBIIIOE IOHUMAaHUE
OCHOBHBLIX TIOHSATHH MW 3aKOHOB 6I/IOXI/IMI/II/I, HE cHocobeH AaTb OLCHKY roxasareJjieit
KU3HCOACATCIIbHOCTHU paCTCHI/Iﬁ U PCKOMCHIAIWH II0 HMX IIOBBIIICHHWIO Ha OCHOBC (1)I/I3I/IOJ'IOFO'
OMOXHUMHUYECKUX 3aKOHOB U IIpaBuJI.

6.4. TUNOBbIE KOHTPOJIbLHbIE 3aJaHUS MJIH HHbIE MATePHAJIbI:
VYka3aHbl B IPUJIOKEHUH 1.

7. Tlepe4yeHb OCHOBHOI U JONOJHUTEJbHOI y4eOHOIi JIMTepaTypbl, HeOOX0AUMOM 1J1s1
OCBOEHMS TUCHHMIIHHBI
a) OCHOBHas JUTEpaTypa
1. ®daneea E.®. buoxumus pacrenuii / E.®@. ®aneena. — T.: TAYK TOHB. — 2014. — 308 c.
2. Porosxun, B. B. buoxumus pacrenuii : yueonuk / B. B. Porosxxun. — Cankr-IlerepOypr :
I'MOPA, 2012. — 432 c. — ISBN 978-5-98879-118-8. — Texkcr : anexkrponHslii // Jlanb
aNIeKTpOHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/58741.



https://e.lanbook.com/book/58741

0) 1omoJIHUTEIIbHAS TUTEpATypa
1. Henbscon 1. OcHoBbl Onoxumuu Jlenunmxepa: B 3 1. T. 1: OcHOBBI OMOXUMUH, CTPOEHUE U

Karanu3 [ DnekTpoHHbIN pecypc] : yueb. mocodue / [I. Hempcon, M. Koke ; mon pen. A. A.
bornanosa u C. H. KouetkoBa ; niep. ¢ auri. kaua. xuM. Hayk T. [1. MocosoBoii, kaHa. Xum.
Hayk E. M. MonoukuHoii, kana. 6uost. Hayk B. B. benoBa. — Dnexrpon. nan. — Mocksa : U3a-
Bo "Jlaboparopust 3nanwmit", 2017. — 749 ¢. — Pexum noctyna:
https://e.lanbook.com/book/103034.

2. Iloxaposa I'.B. buoxumus: ydeOHOe mocoOue [DNeKTpOHHBIN pecypc]: yded. mocoome —
OnektpoH. nan. — Capanck: MI'TIM um. M.E. EBceBbeBa, 2011. — 133 ¢. — Pexum pocryna:
https://e.lanbook.com/book/76374.

3.. buoxumus cenbckoxo3siicTBeHHON npoaykuu : yuebd. / B. B. Poroxun, T. B. Poroxuna. —
CII6. : TUOP/, 2014. — 544 c.

4. Buoxumus pacrenuii [Dnextponnsiii pecype] / I'.-B. Xenar ; mep. ¢ anrit. — 2-e U3,
(31.). — M. : BUHOM. Jlaboparopus 3nanuii, 2014. — 471 c. : un. — (JIyumuii 3apy0exHbIil
yueOHuK). — Pexxum nocryna: https://vk.com/wall-93139590 154

8. IlepeyeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnTepHer"
(6a3b1 TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIC U MOMCKOBBIC CUCTEMbI, HHTEPHET PECYPChI)
http://www.emanual.ru - yqeGHHKH B 3JIEKTPOHHOM BHJIE.

2. http://www.my-schop.ru U3znarensctBo «JIaHby.

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

4. https://www.elibrary.ru - HayuHast sekTpoHHas OHOIHOTEKA

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WurepHeTr BepcHst MeXTyHAPOIHOTO
KypHaja 10 OWOXMMHHM H OHOXMMHYECKHMM  acleKTaM MOJEKYJIIpHOHW  OHWOJIOTHH,
OMOOPraHMYECKOW XUMHH, MUKPOOHOJOTHH, UMMYHOJIOTHH, (PU3UOJIOTHH ¥ OHOMEIMITMHCKUAX
uccnenoanuii. Crateu B pdf-hopmare.

6. http://tusearch.blogspot.com - ITowck 3aeKTPOHHBIX KHHT, MyOauKanuii, 3akonos, 'OCToB Ha
caiiTax Hay4HBIX DIICKTPOHHBIX OMOIMOTEK. B CIMCOK BKIHOUEHBI OUOJIMOTEKH WHOCTPAHHBIX
YHUBEPCUTETOB U HAYYHBIX OPraHU3aIHid.

=

9. MeToauvecKkue yKa3aHus JJs 00y4al0IUXCs 110 OCBOCHUIO TUCIIHIIHHBI
1. CamenkoBa, C. A. buoxumus pacrenuii : metonnueckue ykazanus / C. A. CamenkoBa, B. A.
NpanoBa. — Ilensa : [II'AY, 2017. — 115 c. — Tekcer : anekrponHHslil // JIaHb : 3IE€KTPOHHO-
oubanorteunas cucrema. — URL: https://e.lanbook.com/book/131123.
2. HoBukoBa, H. E. Bropuunbie MeTaboauThI pacteHuil : yuebHo-meroandeckoe nocooue / H. E.

HosukoBa. — Open : Openl’AY, 2018. — 111 c. — TekcT : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubaroreunas cucrema. — URL: https://e.lanbook.com/book/118757.

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHii

1. Jlns npoBeneHMs OHJIAIH 3aHATUH Hconb3yeTcs cepBuc Google Meet.
2. DnexTpoHHas HHPOPMALMOHHO-00pa3oBarTeibHas cpenia Ha miargopme Moodle.

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

Jlnst mpoBeieHrs 3aHATUI IO TAaHHOW AUCIUIUIMHE UCTIONb3YOTCS:
- TeXHU4ecKoe o0opyaoBaHue (KOMIBbIOTED, mpoekTop) (Buaeonpoekrop EPSON (mepenocHoi),
HOoyTOyk ACER TravelMate 2440);


https://e.lanbook.com/book/103034
https://e.lanbook.com/book/76374
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/
https://e.lanbook.com/book/131123
https://e.lanbook.com/book/118757

- y‘-IGGHBIe ayaIuTOpHHU, CHA0XXEHHBIC CTOJIaMH U CTYJIbAMU MJIA CTYACHTOB U IPCTIOAaBaTCIIA;

- 7-425 Aymuropus «bHOXuMHUs pacTeHMH W TE€HETHKa» (MUIETKH, (uiabTpoBaibHas Oymara,
gamwku Ilerpu, npoOupku u wmratuB). Pa3zgatounslii MaTepual: TaOJIMYHbBIE MaTepHabl,
METOIUKH, IPE3CHTALINH K JICKITMOHHOMY MaTepHaiy (CIai-1eKInn).

12. OcobGenHocTH oCBOEHMS AUCIMILIMHBL  1JId HUHBAJIUMIOB M JHI ¢ OIrpaHHY€HHBIMH
BO3MOKHOCTSIMU 3I0POBbA

OOydeHue OOydaIOUIMXCA C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBSI MPH HEOOXOAUMOCTHU
OCYIIECTBIISIETCSI HA OCHOBE aJIAlITHPOBAHHOW pabodeil MporpaMMbl C HCIONB30BAaHHEM CIICIHATBHBIX
METO/IOB OOy4YeHHs | JHJIAKTHYECKUX MAaTepuajoB, COCTABIEHHBIX C YYeTOM OcoOeHHOCTel
HCI/IXO(bI/I?}I/I‘IeCKOFO pa3sBUTUA, HWHIAWBUAYAJIbHBIX BO3MOXXHOCTEH W COCTOSHHUS 340POBbsI TaKHX
o0yuyarormxcs (00y4aromerocs).

B neisiX OCBOCHUSA yqe6H0171 mporpaMmMbl OUCHUIUIMHBI MHBAJIUWAAMU W JIMIaMH C OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI 00€CTIeUNBACTCS:

® JJId MTHBAJIMAOB M JIMI C OrpaHUYCHHBIMHA BO3MOXXHOCTAMM 3J0POBbA 110 3pCHHUIO: PAa3SMCIICHUC B
OOCTYIIHBIX  JIJIA 06yqa}0m1/1xc51, SABISIFIOIIMUXCSA  CICIIBIMHU  HUJIN CHa6OBI/IH$[IlII/IMI/I, MeCtaXx MU B
aJalITHPOBaHHON (opMe CcrpaBoYHOW HH(OpPMAIMU O PACHUCAHWUU YYEOHBIX 3aHSATHU; MPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOUIErO O0YyYaronIeMycsi HEOOX OJMMYIO TIOMOIITb; BBIITYCK
aNbTEPHATUBHBIX (OPMATOB ~ METOJMUYECKHX MaTepHalioB (KPYMHBIA MpUPT WK ayauodaiiiis),
ncronbp3oBaHue Bepcuu caita ans crnabosumanmx ObC [PR BOOKS u cnenmambHOro MOOHIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMbl HeBU3yaJbHOro JOCTyna K HH(popMaImy,
MpeHa3HaYeHHOM JIIs MOOWJIBHBIX YCTPOUCTB, paboTaromuX Ha onepanuoHHoi cucteMe Android u i0S,
KOTopas He TpeOyeT CIeruaibHOo 00ydeHHOro accucTeHTa, T.K. Jioan ¢ OB3 mo 3penuto paboTaioT co
CBOMM YCTPOMCTBOM TMPHBBIYHBIM CIOCOOOM, HCIIONB3YS CIICIHANbHBIE INTATHBIE MPOrPaMMBI JUIS
He3psuux Jojaei, ¢ koropeiMu IPR BOOKS WV-Reader nMeer mojiHyr0 COBMECTHMOCTB);

* I WHBAJIHJOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI TIO CIYXY: HaJUISKAITUMHU
3BYKOBBIMH CPEJICTBAaMHU BOCIIPOH3BEAeHNE HHPOPMAIIHH;

* S WHBAJWAOB W JIUI C OTPAHWYEHHBIMH BO3MOKHOCTSIMH 3[I0POBBS, MMEIOIINX HapPyIICHH
OITOPHO-JIBUTATENHHOTO alllapaTa: BO3MOYKHOCTh OECTIPENsITCTBEHHOT0 OCTYIA 00YJaIOIIIXCs B yueOHBIE
MTOMEIIeHNs, TyaJleTHbIe KOMHATHI M JPYTHe ITOMeleHus1 Kadenpsl, a TakKe MpeObIBaHUE B yKa3aHHBIX

ITOMEIeHHSX.

OO6pazoBanue OOYyYAIOMMXCS C OrPAaHUYEHHBIMH BO3MO)KHOCTSIMH 37IOPOBBSI MOXET OBITh
OpPTaHU30BaHO KaK COBMECTHO C IPYTHMH O0yYaIOMIMMICS, TaK U B OTACIBHBIX TPYIIIIAaX WU B OTJEIBHBIX
OpTaHHU3AIIHSIX.
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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
crpeccay. HecMoTps Ha TO, YTO €ro HCCIEIOBAaHUS KacaluCh OpraHW3Ma 4YeloBeKa, Ha
CETOHSIIHUN JICHb TEOPHS CTPECcca HAIlIA TIOTBEPKIACHHUE U JIJIS IPYTHX )KUBBIX OPTaHU3MOB, B
YacTHOCTH Ui pacteHuil. dusunosorndyeckne M OHOXMMHYECKHE TPOIECCHl PACTEHHH B
CTPECCOBBIX YCIOBHSIX IMOKA3bIBAIOT pa3MUHbIC HeCTIeU(UIeCKue OTBETHBIE peakunu. OmaHaKo
o01Ire 3aKOHOMEPHOCTH BCE K€ MPOCICKHBAFOTCS.

B kietkax pacTeHHil cTpecchl pa3HOW MPUPOILI TPOBOLUPYIOT YPEIMEPHYIO MPOTYKIIHIO
aKTHBHBIX (OPM KHCIIOPOJa W Pa3BUTHE OKUCIHUTEIBHOTO cTpecca. OnpenenuTs MEepBHYHYIO
MUIIEHb, Ha KOTOPYIO JIEHCTBYET CTPEcCOBBI (PakTop, MO0 OUEHBb CIIOKHO, JINOO B MPHUHIINIIE
HEBO3MOXKHO.

Bo Bpems peiictBusi crpecc-paktopa B KiIeTKax QopMupyercs Hecnenuduaeckas
YCTOHYMBOCTb, OJTHAKO MPH ycuIeHUH 3G deKTa MPOUCXOAUT CIaj 3alIUTHON CHUCTEMbI OpraHu3Ma
U HacTymaer ero rubenb. [loMOXKUTENbHBIN CTUMYISLMOHHBIA CTpecC MOJIy4yWs Ha3BaHUE
JycTpecc, a MaToJIorMuecKuii — aucrpecc. I'panuna Mexay JaHHBIMU BUJIAMU CTpecca 3aBHCHMa
OT CHJIBI BO3/ICHCTBHSI U KCXOAHOM ycToitunBocTH opranusma (Cenbe, 1979; Hupkosa, 2002).

BripaskeHue «OKUCIUTENbHBIA CTPECC)» MPUMEHSIETCS Ul XapaKTePUCTUKU MOBBIIICHHOTO
HaKOTUICHUS aKTUBHBIX (hopM KHcopoaa 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 o6pa3oM mpoucxoaut kommnaptmentanus ADK (B xkakux opraHemiax
kieTku kakune ADK 00pasyroTcst U mouemy).

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 UCKIIOUUTEIBHO Ul PEILIEHUS 3aa4, MOT'YT 3HaYUTEIbHO OTJIMYAThCS OT
peaJIbHbIX 3HAYECHUI):

Coaep:xanue B HopMe (KOHTPOJIb)

Xnopopwunsl | Antormanel  |AckopOunoBas | Peodurun  |Kapormnoumasl | Manonoswiii | [lepokcuna3ssr
(Mr/r cyx (%) kuciora (Mr/t  |(MKI/T ChIpoi (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 AJIS PELISHHS 331a4, MOTYT 3HAUUTEIbHO OTINYAThCS OT
pealbHbIX 3HAYEHUI):

Conep:xaHue B HOpMe (KOHTPOJIb)

Xnopodumnel | AuTtormanel  |AckopOuHoBas | @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, cO00IIEHNH-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

Komnerenmus Bonpocsl

OIIK-1 Cnocoben 1. [Ipenmer, 3amaun U MeCTO OMOXMMHUHU PACTCHHUN B CHUCTEME
pelaTh TUIIOBBIE OMOJIOTUYECKUX  3HAHUM  CpeAM  eCTeCTBEHHOHAYYHBIX U
3aaaqn arpOHOMMYCCKMX JUCUMIIIHNH.

npo(hecCHOHANBHON | 2, Mertonpl 6nonornueckoir xumuu. CoBpeMeHHbIe TPOOIEMBI U
ACATCILHOCTH Ha OTKPBITUSI B OMOXMMHH PACTCHUH.

OCHOBE 3HAHMH 3. bruoxuMuveckue OCOOCHHOCTH CTPOCHHUS  PacTUTEIbHOM

OCHOBHBIX 3aKOHOB
MaTeMaTH4YEeCKUX U
€CTECTBEHHBIX HayK
C IPUMEHEHUEM
nH(pOpPMaLMOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI1

kieTku. KierouHast creHka 1 MeMOpaHbl paCTUTEIbHON KIIETKH.

4. XWMHYECKUN  COCTaB  pacTUTENbHOW  KiIeTKU.  Ponb
XUMHUYECKUX AIEMEHTOB B UX )KU3HEACATEIbHOCTH.

S5. OcHoBHBIE TPYIIIIBI YIIIEBOJ0B pacTeHuil. CocTas, CTpOEHUE,
CBOMCTBA U (DYHKIIMH YTJIEBOJIOB B PACTUTEIHLHOM OpPTraHU3ME.

6. XUMHYECKUE CBOMCTBA U KAYECTBEHHBIE PEAKIIMH YIJIEBOIOB.
7. Knaccudukarus munuoB, ©X cocTaB, CTPOCHHUE, CBOMCTBA U
(YHKIMY B pacTCHUSIX.

8. XnMudeckre cBoycTBa TummuaoB. O1eHKa KauecTBa 1
MUTATEILHON IEHHOCTH Macell. KOHCTaHThI JKUPOB.

9. @opMBbI a30Ta, MOCTYNAIOIINE B PACTCHHUS.

10.  Cocras, cTpoeHHE, CBOHCTBA U (PYHKITUH a30TUCTHIX H
0eKOBBIX BenecTB oprann3Ma. OCHOBHBIE IPHUPOTHBIE TIETITHIBI.
11.  TlosmmenTumHas TEOPHs CTPOEHUS OesKka. Y POBHH
OpraHu3aIuy OSTKOBBIX MOJICKYII.

12.  TlonsTHE IPOTEHHOTEHHBIX, CBOOOHBIX, HE3AMEHUMBIX 1
YaCTUYHO 3aMEHUMBIX aMUHOKHCIIOT.

13. OcoOeHHOCTH CTPOCHUS HYKJIEHHOBBIX KUCJIOT, UX POJIb B
opranusmMe. HykJIenHOBBIE KUCIIOTHI U HYKJICOTH/IBI.

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

16.  MexanusM (epMEHTATUBHOTO KaTayn3a. BiusiHue ycnoBuii
Cpelbl Ha aKTUBHOCTh (PePMEHTOB.

17.  DHepreTnka OMOXMMHUYECKHX ITPOIIECCOB.

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

19.  Tlpu3Haku HEIOCTATOYHOCTH BUTAMUHOB B OPTaHU3ME
YeIOBEeKa.

20.  BTopuuHbIe META0OIHMTHI PACTCHUII: aTKAIOUIBI, TIIMKO3U/IBI,
(eHoIbHbIE COeTMHEHHUS, 2(PUPHBIE Macia U CMOJIbI, U UX
9KOJIOTHYECKasi POJIb.

21.  ®duroropmMoHbl. XMMHYECKOE CTPOECHHE U OHMOXUMHUYECKHUE
(YHKIIMH B paCTUTEIILHOM OpPraHu3Me.

22.  ®otocunres. Uctopus uzyuenus potocunresa. CBeToBas u
TeMHOBas (a3za POTOCHHTE3A.

23.  Ilurmentsl GoTocuHTE3a: KIaccu(UKaIus, CBOICTRa,
O6uocunTe3. BakyossspHble MUTMEHTBI.

24.  Tloustue metabonusma. [TentozodochaTHblit u
TJIMOKCUJIATHBIM LUKJI U €ro OMoJIoruyeckast poib.

25.  Iluxn TpukapOoHOBBIX kucaoT. Lukn Kpebcea.




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

27.  XWMHYECKHIA COCTaB 3€pHA M CEMSH 3epHOBBIX,
3epHO0000BBIX, MACITHYHBIX, TJI0I0BO-SATOIHBIX, OBOIIHBIX KYJIBTYP.
28.  BHOXMMHYECKHI COCTaB 3epHA OCHOBHBIX 371aKOB U
3epHOO000OBBIX KYIBTYP.

29.  BHOXMMHYECKHIi COCTaB CEMSIH MaCIUYHBIX KYJIBTYP.

30.  buoxumwus u nUIIEBas IEHHOCTh KIyOHeH kapTodens u
TonmHaMOypa.

31.  buoxumwus U NUIIEBas IEHHOCTh OCHOBHBIX KOPHEIIOIOB
(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,
KOJIbpalu u 1p.).

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.
OKucIuTENnbHbBIN 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:

1 MHAOJIMITYKCYCHAs! KUCIIOTA a) BBI3BIBACT POCT KJIETOK

2 THOOEPHILITUHBI 0) BCTAaBOYHBIN POCT MEXKI0Y3ITUI
3 3eaTuH (IIUTOKUHUH) B) CTUMYJIUPYET JICJICHUE KIIETOK
4 abcum3oBast KUCIIOTa T') peryaupyeT BOJHBII 0OMeH

5 atunex 1) BBI3BIBACT CTAPCHUE

6 MENTHTHBIC TOPMOHBI €) perympyeT pa3BUTHE KIICTKU

Bonpoc 2. CuHTe3 MHIOIUITYKCYCHON KUCIIOTHI B PACTUTENFHON KJIETKE HAUWHACTCS C
Tpunrodasa.

A) na

b) mer

BOHpOC 3. HezameHuMbIe KOMITOHCHTBI, IPUCYTCTBYIOIIUC B HEOOJIBIINX KOJIUYSCTBAX U
O6CCHC‘II/IBaIOIJ_II/IC HOPMAJIbHOC ITPOTCKAHNC OMOXMMHUYCCKHX U (I)I/I3I/IOJ'IOFI/I‘-ICCKI/IX mponeccoB
IMYTEM Y4acCTHUd B pErysauu oOMeHa BCIICCTB B OPraHU3MEC, HA3bIBAKOTCS:




Bomnpoc 4. Buramunsl ObIBaroT:
A) )XUpopacTBOpUMBIE

b) BogopactBopumbIe

B) yrneBonopactBopuMbIe

I') kucnoropacTBopuMbIe

Bompoc 5. Kakoii BuTaMuH y4acTByeT B Iipoliecce (POTOCHHTE3a, yCHITMBACT JIbIXaHUE KJICTOK, a
TaKXKe MPHUAAET OOJBIIYI0 YCTOHYMBOCTD OPraHu3MaM, TaKk KaKk OKUCISIETCs Omaroaapst
pa3nu4YHBIM "KOHEUHBIM" OKCHIa3aM, TO €CTh (PYHKIIMOHUPYET B PA3ITUYHBIX YCIOBUSIX
TEMIIEpaTypbl U Ha pa3HbIX 3Tarax pa3BUTUsI PACTCHUMN:

A) ButamuH E (Toxodepon)

b) Butamun A (petunon)

B) Butamun D (xansiudepor)

I') ackopOnHOBas KucnoTa

Bompoc 6. Karanuzatop, yckopsoomuii TOJIbKO OJTHY XMMHUUECKYIO PEAKIHI0, HA3bIBAETCS:

Bompoc 7. OtmeTbTe QakTophl, BAUSIONINE HA CKOPOCTh (PEPMEHTATUBHBIX PEaKIUuii?
A) KOHIIEHTpalus cyocTpaTa

b) uHrHOuTOpHI N AKTUBATOPHI

B) pH

I') konuenTpauus pepmeHta

J1) cer

E) Temneparypa

Bomnpoc 8. Jlo6aBouHas rpymnmna IByXKOMIIOHEHTHBIX (DEpMEHTOB Ha3bIBACTCSI:
A) poreun

b) amodepment

B) xopepmenT

Bomnpoc 9. Kakoe BemectBo B mporecce (OTOCHHTE3a B MIOCIICACTBAN 3al1acaeTCs B BUJIC
Kpaxmalia Wi TPEeBPaacTcs B IEUIH0I03y?

A) Tiroko3a

b) caxapo3za

B) nakro3za

I') dpykroza

Bompoc 10. Kakue ¢pyHKIMOHaIBHBIE TPYIIIBEI KMEIOT MOHOCAXapUIbl ?
A) anpaeruaHbie U KETOHHBIE

b) runpokcuanbie U KapOOKCUIBHBIE

B) tnonossie

I') amunnbIe

BOHpOC 11. CooTHecuTe YIJI€BOJ4 U TUIL, K KOTOPOMY OH OTHOCHUTCHA:

1 pubo3za A) MOHOCaxapu
2 rIIoK03a b) nucaxapun

3 caxapo3sa B) monmucaxapun
4 manbTO3a

5 memIrono3a
6 Kpaxmain



Bompoc 12. JIHK ecTb TONBKO B )KMBOTHBIX KieTkax, a PHK — B pacTuTeNbHBIX.
A) na
b) Her

Bomnpoc 13. HanumuTe, kakas nearo3a BxoauT B coctaB PHK?

Bomnpoc 14. Kakoii CBs3b0 CBA3BIBAIOTCS MEXTy COO0I /1B pa3uYHBIX HYKICOTHIA B
MIEPBUYHOM CTPYKTYPE HYKIEHMHOBBIX KUCIIOT?

A) 5'-pochordpupnoii

b) N-rnuko3ugHoi

B) 3'-5-dochoamarpupHoii cBsi3bi0

I') cnoxHO3(pUpHON CBA3BIO

Bompoc 15. D¢upHble Maciia OTHOCSTCS K TpyIIIeE:
A) chunronunugam

b) Tepnienon

B) crepouios

I') crepunoB

Bormpoc 16. beutu otkpeiThl B 1922 roay. PaboTaioT cTpyKTypHBIMU KOMIIOHEHTaMU KJIETOYHOMN
MeMOpaHnbl. He cmemmBaroTcst ¢ BOAOMH, HO JIETKO pacTBOPSIIOTCS B kupax. Ha ceronusnei
JeHb U3BeCTHO 0K0J0 100 coequHennit B JaHHOM rpynne. bosbiie Bcero coiepKuTcs B
pacTUTENbHBIX Maciiax (HepaUHUPOBAHHBIX), OpeXax, CEMEHax.

A) TEUKOTPUECHBI

b) ¢urocreposbr

B) unynuns

I') omera-3

Bomnpoc 17. PacturenbHbie BOCKa — 3TO MPEACTABUTENM:
A) KUPHBIX KHCIIOT

b) Ge3rmuiepHOBBIX JIMMUI0B (HEOMBLISIEMBIE JTUITHIHI )
B) Tpuariraumeposos

I') reprienoB

Bomnpoc 18. B HelTpaJIbHBIX *KUpPax CBSI3b )KUPHOU KUCIOTHI U TIIUMLIEPUHA TPOUCXOTUT 32 CUET:
A) TIOJISIpPHOH CBSI3U

b) cnoxxnoaupHOit CBSIZM

B) noHHO# cBsI3M

I') monmmnenTuaHOM CcBS3U

Bonpoc 19. Y MoHOaMHHOTUKapOOHOBBIX aMUHOKHCIIOT:
A) 2 amuHOTpyMIbl, 2 - KApOOKCHIIBHBIE

b) 1 amunorpynna, 1 - kapOokcuIbHas

B) 1 amunorpynmna, 2 - kapOOKCHIIbHBIE

I') 2 amusorpynmsl, 1 - kKapOOKCUIIbHAs

Bomnpoc 20. benku-uoHopopsl, KOTOpbIE SABISAIOTCA TPAHCIIOPTHBIMU KaHAJIaMH MEMOpaHsbI,
OCYIIECTBISIOT MEPEHOC TOJIBKO OJJHOTO BUAa MOJIeKyll. OHM Ha3bIBatOTCA?

A) cumnopt

b) antunopt

B) ynunopr



Bompoc 21. YHuBepcaabHbIM aKKyMYJISITOPOM, JIOHOPOM H TpaHC(HOpMATOpOM SHEPTHU B
OpraHM3Me SIBJISICTCS KUCIIOTA:

A. 1,3-mudocdormmiepuHoBas

b. anenosunTpUdOChHOpHasT

B. ¢ocdoenonmupoBuHOrpagHas

I'.  murumuaTpUdOoCchopHas

Bomnpoc 22. K xakum Tunam OHOXMUMHUYECKUX PEAKIHi MOKHO OTHECTH TJIMKOJIU3 U /HITH
TJIIOKOHEOoTreHe3?

A. OCJIEIOBATEIbHbBIC
b. rapajuieabHbIe
B. MUKJINYECKIE

Bompoc 23. OcHOBHYIO poJib B CTpaTeruu MeTadoJm3Ma UrparoT:
A) oOpatuMble peakuu
b) HeoOpatumble peakuuu

Bormpoc 24. Ilpu akTHBHOM TpaHCIIOPTE UOHOB U BEIIECTB Uepe3 MeMOpaHbl HEOOXOAUMO

y4acTHe:

A. I'To

b. AneTmin-Kod3H3uM A
B. HAJI®

r ATD

Bomnpoc 25. B coctaB opraHnueckoi 4aCTH PaCTUTEIBHOTO ChIPbsl HE BXOJIUT
A) yrieBompl

b) 6enku

B) xup

I') 3oma

Bompoc 26. K kakomy kiaccy ¢hepMeHTOB OTHOCHUTCS JUTIa3a?

A. rUpoJia3

b TUJIpOJIa3bl

B. K TUApOjIa3am
T TUJpoJIa3aM

Bormpoc 27. Bo ckonbko pa3 pepMeHTBl YCKOPSIOT OMOXUMUYECKUE peakiuu?
A. B 10-15 pa3

b. B 2 paza

B. 107-10% pas3

r B 1000-2000 pa3

Bomnpoc 28. OTMeTbTe, 4TO OTHOCUTCS K CrIeU(UUECKUM CBOHCTBaM (DepMEHTOB (UTO OTIUYAET
UX OT JeMCTBUS MPOCTBIX XMMUUYECKHX KaTaJalu3aTOPOB):

A. HE BXOIAT B COCTAaB KOHCUHBIX IIPOAYKTOB PCAKIIMU U BBIXOJAT U3 PCAKIHUU B
IEpBOHAaYaJIbHOM BUJIC
b. HC MOT'YT BO36YI[I/ITB peaKkuuun, NpoOTUBOPCHAINUEC 3aKOHAM TCPMOANHAMHUKHU - YCKOPSIOT

TOJIBKO T€ PEaKIMH, KOTOPbIE MOTYT IPOTEKaTh U O3 HUX, UIIYIINE CO CHIKEHHEM CBOOOTHOM
SHEPrUH

B. MPOSIBJISIFOT MAaKCUMATbHYIO d3PPEKTUBHOCTh TOJIKO B MSTKUX YCIOBHSX

I. (epMeHTBI, KaK MPaBUIIO, HE CMELIAIOT TIOJIOKEHHSI PABHOBECHS PEAKIUH, a JIHIIb
YCKOPSIIOT €r0 JOCTHKEHHE



. 001a1a10T BBICOKOH CIIE(PUIHOCTHIO

Bomnpoc 29. I'unoTte3a 06pa3oBanusi SH3UM-CYOCTpaTHOTO KoMiuiekca 3. duiiepa Ha3bIBACTCS:
TUTIOTE3a «MHIYIIUPOBAHHOTO COOTBETCTBUSDY

TEOpHUst OMOTCOXUMHYECKOHN IBOITIOIIUU

aHajorus "KIo4-3aMoK"

"meHTpanpHas qorma’

awm e

Bonpoc 30. OtMeTbTe (hakTOpHI, BIUSIOUINE HA CKOPOCTHh (DEPMEHTATHBHBIX PEAKIUii?

A. KOHIICHTpAIHUs CyOCTpaTa
b. WHTUOUTOPHI 1 aKTUBATOPHI
B. pH

I. KOHIIEHTpaIums pepMeHTa
. CBET

E. TeMIeparypa

Bompoc 31. Cnenuduyeckue cBoiictBa (epMEHTOB O0YCIOBIEHBI HATMYUEM Y HUX:
MAaKpOIPTHUYECKUX CBSI3EH
abJAECTUIHOM TPYTIIIBI

aKTUBHOTO IIEHTpa

ruipopoOHBIX "XBOCTOB"

Kakas nento3a Bxoaut B coctaB JIHK?

e e

Bonpoc 32. M3 kakux KOMIIOHEHTOB COCTOUT HYKJICOTHU?
MEHTO3a

a30TUCTOE MYPUHOBOE/MTUPUMUIUTHOBOE OCHOBAHUE
ocTtaTku (pochHOPHOM KUCTOTHI

BUTAMUH

OCTaTOK a30THUCTOU KUCIJIOTBI

HOmT >

Bomnpoc 33. B nHykneotuie neHros3a cBsizana ¢ ocratkaMu(om) ¢pochopHON KUCIOTHI:
A. 5'-pochorpupnoit

b. N-rimuko3uaHO I

B. 5'-3'-hochoauddupHO CBA3BIO

I. CJIO’)KHOX(UPHOU CBA3BIO

Bompoc 34. [Ipupoauslii HyKJI€OTH I, CYOCTpaAT U MPOIAYKT OKUCIUTEIHLHOTO
dbochopunrpoBaHus, BHIIOIHAET GYHKIHIO OCHOBHOTO BHYTPUKIETOYHOTO MEPEHOCUUKA
CBOOOJHOM PHEPIUH B KIIETKE, HA3bIBACTCS:

BOHpOC 35. COCI[I/IHI/ITG KOMILJICMCHTAPHBIC OCHOBAHU A :

1 ryanun A) IMTO3UH

2 IIUTO3UH b) ryanun

3 ypauun B) anenun (PHK)

d. TUMHH I') anennn (JJHK)

Bonpoc 36. Kakoii cBs3b10 CBA3BIBAIOTCS MEXly COOOM /iBa pa3IMYHbIX HYKIEOTHIA B
NEPBUYHOMN CTPYKTYpE HYKJIIEHHOBBIX KUCIIOT?

5'-thocdordpupnoit

N-TTUKO3UIHOM

3'-5"-pochoanapupHoii cBsI3bIO

CJI0KHO3(DUPHOH CBS3BIO

Jwe



Bomnpoc 37. Kakue Genku yqacTByroT B popmMupoBaHuH TpeTudHO# cTpykTyphl JJHK B siape?
A. ATbOYMUHBI

b. OUIMpPyOHHBI

B. (beppuTHHBI

I. TUCTOHBI

Bompoc 38. IlepeHoc reHeTnyeckoit nHGOpMAaIMK B TIPeIeiax OJJHOTO KJIacca HYKICHHOBBIX
kuciot (ot AHK x IHK ), niu cunre3 JJHK nazpiBaercs.

A. TPaHCKPUIILUSA
b. KOHBIOTAIUs
B. TPAHCIALMS
T. peIUTUKALAS

Bompoc 39. Ha kakoii craguu peruivkanuy NpoucxXoauT npucoeguHenue nykineoruaos JJHK-
MoJIMMEpa3aMu U MpoBepKa MPaBUIbLHOCTU MPUCOETUHEHUS?

A. TEpMHUHALUS
b. SJIOHTAINA
B. WHUIIAAINAA

Bompoc 40. Kakas ctpykrypa PHK ¢opmupyercs B pe3yapTaTe cimpain3aiu OTAeTbHBIX
yuactkoB oaHouenoyeynoit PHK, o6pasys "mnunsku"?

A. IepBUYHAas
b. TpEeTUYHAS
B. BTOpUYHAS

Bomnpoc 41. IIpu TpaHcasiuuu MECTO Havyaia TPAaHCKPHUIIIIMY HA3bIBAETCA:

A. (daktop pocra

b. MPOMOTOP, UMEIONTUH Crienn()UIecKyIo Mmociae0BaTeIbHOCTh HyKiIeoTnaoB — ['T{I'TI.
B. MIPOMOTOP, UMEIOITUH CrerUUUIECKYIO MOCIeA0BaTeIbHOCTh HYKIeoTU10B — TATA
I. (dbakTop AMOHTANU

Bomnpoc 42. IIponecc co3peanus npe-PHK B uuronnasme Ha3piBaeTcs:

A. MPOLECCUHT
b. KPOCCHUHTOBEP
B. TPAHCIALUSA
T. peTUTUKAIHS

Kpurepuu ouenku:

- «3a4YTCHO» BBICTABJIACTCA 06yqa}01ueMyc51, €CJIM OH AEMOHCTPUPYCT 3HAUUTCIIbHOC IIOHNMAHUC
OCHOBHBIX HOHSTHM 1 3aKOHOB 6I/IOXI/IMI/II/I, MOKET JaTb OLUCHKY Moka3aTelel )Ku3HeACATEIbHOCTH
paCTCHI/Iﬁ 1 PEKOMCHJAIIUU 10 UX IMOBBIIICHHUIO Ha OCHOBC (1)I/I3I/IOJ'IOFO'6I/IOXI/IMI/I‘IGCKI/IX 3aKOHOB

" IpaBull, €CJIIM B TCCTUPOBAHUH MTPOLCHT PABUJIbHBIX OTBETOB IIPCBBIIIACT 50%,

- «HC 3a4TCHO» BBICTABJIACTCSA 06yqa101ueMyc51, €CJIM OH AEMOHCTPUPYCT He0O0IbII0E TOHUMAaHUE
OCHOBHBIX TIOHSATHH M 3aKOHOB 6I/IOXI/IMI/II/I, HE CIOCOOCH AaTb OLCHKY roka3aTreinen
KHU3HCACATCIIBHOCTH paCTeHI/Iﬁ U PEKOMCHAAlHU IO HUX IMOBBINICHUIO HA OCHOBC (I)I/ISI/IOJ'IOFO'
OMOXMMHUYECKUX 3aKOHOB U ImpaBuJi, €CJIIM B TCCTUPOBAHUU ITPOLCHT MPAaBUIJIbHBIX OTBETOB MCHEC

50%.



