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[Ipu paszpabotke paboueii mporpaMMbl yueOHON AUCHUILTUHBI B OCHOBY TOJIOKEHBI:
1) OI'OC BO mno HampaBieHHIO TOATOTOBKU (cnenuanbHocTH) 35.03.03  Arpoxumus u

arponovBOBEICHHE, YTBEPKACHHBII MuHucTepcTBOM 00pasoBanust 1 Hayku PO ot 26.07.2017 npuka3 Ne
702.

2) YueOHBIH MIaH OCHOBHOW 00pa30BaTebHON MPOrpaMMbl KATPOXUMHUSI U arporoyBOBEIeHNE» 0JJ00peH

VYuensim coperom @I'BOY BO I'AY Cesepnoro 3aypanbs ot «29» okts16pst 2020 r. IIporokon Ne 3.

Pabouas nporpaMma yueOHOH TUCIMILIMHBI (MOIYJIs1) 0I00pEHa Ha 3acenanuu Kadenpsl o0Iiel OMoIoruu
ot «9» Host6ps 2020 r. [Tporokon Ne 3.

3aenyromuii kadeapoii - [_'/L < ;/ A.A. Jlsmes.
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1. IlepedeHb NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO JAMCHUILUINHE, COOTHECEHHBIX €
IUIAHMPYEeMBbIMH pPe3yJIbTaTaMi 0CBOECHHS 00pa3oBaTeJbHON MPOrpaMMbl

IpPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI

Pe3yNIbTaThl HX
peIICHHs Ha OCHOBE
dbuzmnoIoro-
OHMOXHMHUYECKHX
3aKOHOB U TIPABHII

Koo WNunukarop Ilepedens muIaHUpPyEMBbIX
xomne- | Pe€3yIbTaThl OCBOCHUS TOCTHIKEHUS pe3yabTaTOB OOYYCHHUS 110
menyuu KOMITCTCHITHH JUCITUTUTAHE

3HaTh:
- XUMUYECKHI COCTaB OCHOBHBIX
TPYIII C/X KYABTYD;
- CYIIIHOCTh OOMEHa BEIIECTB U
SHEPTUH, POUCXOIAIINX B
pPacTUTENEHOM OPTaHU3ME;
- 3aBUCUMOCTh OMOXHUMHYECKOTO
cocTaBa OT MIOYBEHHO-
KITUMATHYECKUX YCIOBUH H
HIIEMEHTOB TEXHOJIOTUU
BBIPANTUBAHUS;
- OMOXMMHUYECKUE OCHOBBI
N/1-100mk-1 GopMupoBaHUS
PeImaer KOHKPETHE BBICOKOKAYEeCTBEHHOTO YPOIKasl.
CriocobeH pemiath 3a1a4n yMeTh:
TUTIOBBIC 33]Ia4H npodeccHoHATLHO M - PUMEHSTH 3HAHUS O
poheCCHOHANBHOM | AEITENBHOCTH (OIICHKAa | OMOXMMHUYECKOM COCTaBE
NesITeIbHOCTH Ha Y TIOBBIIICHUE pacTeHuii yist 000CHOBaHUS
OCHOBE 3HAaHUI noKazareseu COBPEMEHHBIX TEXHOJIOTHI
OIK-1 | ©OCHOBHBIX 3aKOHOB | XKH3HE/ICATENLHOCTH BBIpALIUBAHUS
i MaTeMaTHYeCKUX U | pacTeHUl) u CEJIbCKOXO3SUCTBEHHBIX KYIbTYD;
€CTECTBEHHBIX HayK C | MPE/ICTaBIseT - 00BACHATD U3BMEHEHUS

OMOXMMHUYECKOTO COCTaBa B
3aBUCUMOCTH OT F'CHOTHIIA U
YCIIOBHIA BBIPAIIMBaHUS;

- OIICHUBATh MMUIICBYIO H
TEXHOJIOTUYECKYIO IEHHOCTh
pPacTEHUEBOTYECKOH PO IYKIUH,
€¢ MPHUTOTHOCTD JUISI
nepepadoTKH;

- ACIIOJIb30BaTh OMOXUMHUYECKHE
TIOKA3aTeIH I XapaKTePUCTUKU
Ka4yeCTBa, MUTATSIIbHON IICHHOCTH
U 3KOJIOTMYECKOW 0€301acHOCTH
pacTUTEIHHON MPOIYKIIUH.

BJIAaJ€Th:

- OCHOBHBIMH MCTOAWKaMU
OIIPCACIICHUA KaUCCTBa
PacCTUTCIILHOT'O ChIPbS, UX J015000(S3:10)7
1 TEXHOJIOTMYECKOM [IEHHOCTH.




2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl

JlanHasi TUCHUIUIMHA OTHOCHUTCS K bBnoky [ o0si3arenpbHOM dYacTH 00pa3oBaTelbHON
IIPOrpPaMMBI.

Jns u3ydeHus IUCHUIUIMHBI HEOOXOIUMBbI 3HAaHUSA B oOmacTu: OOTaHWKH, XHMWH,
(bU3M0JIOTUH pacTEeHUH.

buoxumus pacTteHud SBIAETCA NPEAUIECTBYIOIIEH IUCLHUILIMHOW JUIS JIUCLHMIUIAH:
arpoXuMusi, paCTEHUEBOJICTBO, 3alUTAa PACTEHUN U IPUMEHEHUE XUMUYECKUX CPEACTB, OCHOBBI
9KOTOKCUKOJIOTHUHU.

JlucuuruinHa u3ydaeTcst Ha 2 Kypce B 4 cemecTpe 1o 04HOi hopme 00ydeHwHs.

3. O0beM JUCHUILIMHBI M BU/bI y4eOHOH padoThI

OO0as TpyI0eMKOCTh AUCHUILTHHBI cocTaBisier 108 wacoB ( 3 3a4eTHBIX €IMHMII).

Bun yue6Hoit paboTbl ®dopma o0ydeHust
OYHas
AyauTOpHBbIE 3aHATHS (BCEro) 42
B mom uucne: -
JIeknmmoHHoTO THITA 14
CeMHHApCKOTO THUTIA 28
CamocrosiTejibHasi padoTa (Bcero) 66
B mom uucne: -
[IpopaboTka Matepuaia JIEKIuH, 33
TTOJITOTOBKA K 3aHSTHSIM
CaMOCTOSATETFHOE H3YUYEHUE TEM 3,5
KonTtponbHbIE pabOThHI -
Pedepar 16
Pa3zpaboTka cooOmeHus-npe3eHTanuu 13,5
By npomexyTo4HO# arTecTanyu: 3a4eT
O01masi TPy10eMKOCTb:
4acoB 108
3a4€THBIX €IMHUII 3

4. Conep:kaHue QM CHUIINHbBI

4.1. Conepxanue pa3iesioB JUCHUIIIHHBI

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

OMOJIOTUYECKHUX 3HAHUHN CPeI €CTeCTBEHHOHAYUHBIX U
arpOHOMUYECKUX TUCUMIUIMH. MlcTopus pa3BUTHS
OMOXUMHH pacTeHU. MeTo 1l OMOIOTHYECKON XUMUHU.
buoxumus — TeopeTrueckas 0CHOBa OMOTEXHOIOTHH.
CoBpemeHHbIe TPOOIEMBI U OTKPBITHS B OMOXUMUH
pacteHuii. buoxummuueckre 0COOEHHOCTU CTPOEHUS
pactuTenbHOM KiIeTku. KiieTrouHasi CTeHKa — BHEIIHSS
CTPYKTypa ¥ OPraHOUI KIETKU pacTeHus. MemOpaHbl
pacTuTeENbHOM KIETKU. [Iponcxoxkaenue opranonioB
PaCTUTENBHOM KIETKA. XMMUYECKUI 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

®opmbl a30Ta, MOCTYMAIOIIUE B PACTEHUS. ACCUMUTISIINS
HUTpATOB M amMmMmuaka. [IpeBpalieHne a30THCTHIX BEIIECTB B
pacTUTEILHOM OpraHU3Me: PeaKIIMd aMUHUPOBAHUS,
repeaMUHUPOBAHUS, I€3aMHUHUPOBAHMSI,
nekapOoKCUIUpoBaHusl aMUHHOKUCIOT. CocTaB, CTPOCHUE,
CBOWCTBA M (DYHKIIMH a30TUCTHIX U OCITKOBBIX BEIIECCTB
opranu3ma. [lomunenTuanas Teopusi CTpoeHUS OerKa.
YpoBHHU opraHu3anum 0einKoBbIX MoJeKyl. Kinaccuduxarms
aMUHOKHCIIOT, MENTHI0B U OenkoB. [lonsTre
MPOTENHOTEHHBIX, CBOOOTHBIX, HE3AMEHUMBIX U YACTUYHO
3aMEHHUMBIX aMUHOKHUCIIOT. OlLleHKa MUTaTeIbHOM IEHHOCTH
OCJIKOB TI0 AMHUHOKHUCIOTHOMY cocTaBy. OcoOeHHOCTH
CTpOEHUS HYKJIEMHOBBIX KHCIIOT, UX POJIb B OpraHU3Me.
OCHOBHBIE TPUPOIHBIC TENTUIBI. XUMUUYECKUE CBOMCTBA U
KayecTBeHHbIE peakiuu 0enkoB. HykiaenHOoBbIE KUCIOTHI U
HYKJICOTH/IBI.

DepMEHTBHI.
buosnepreruka

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

BuTtaMuHsbl 1 BenlecTBa
BTOPHUYHOI'O
IIPOUCXOKACHUS

Knaccudukanus, coctas, cTpoeHue, pyHKIUN U
Ouosornyeckas pojb BUTAMUHOB. I3MeHeHHe collepKaHusl
BUTAaMUHOB I10]] BJIMSIHUEM BHEIIHUX ycinoBuil. [Ipusnakn
HEJOCTATOYHOCTH BUTAMUHOB B OPraHU3ME YEIIOBEKA.
Bropuunble MeTabOIUTBI pAaCTEHUI: aTKaIOU/Ibl,
[JIMKO3UbI, (PeHOJIbHBIE COeNMHEHMS, Y3PUPHBIE Maciia U
CMOJIBL, U UX dKoJIornueckas pois. Conepxanue BBII B
pacTUTENbHOU NpoAyKUHUH. ['OpMOHBI pocTa. PUTOrOPMOHBI.
XUMHUUECKOE CTPOCHUE U OMOXUMUYEeCKHe (PYHKIIUHU 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 Oumosiornueckas poib. [lonstue merabonmsma. [{uki
TpukapOoHOBbIX KucinoT. Lmkn Kpebca. OcobeHHOCTH
CHHTE3a OJIUTO- U mosimcaxapuaoB. CHHTE3 U pacnaj KupoB
U UX cocTaBHbIX uacred. OcoOeHHOCTH 00pa3oBaHUs
HEHACHIIIEHHBIX XHUPHBIX KUCIOT. Peakium aMHUHUPOBaHHMS,
nepeaMHHUPOBAHUS, Je3aMHHUPOBAHHS U
JEeKapOOKCUITUPOBAHUSI AMUHOKHUCIIOT. JTambl OMOCHMHTE3a
Oenka. [loHsATHE O MATPUYHOM CHHTE3€ M HYKICOTHIHOM
kojie. OcOOEHHOCTH CHHTE3a HYKJIEMHOBBIX KUCIIOT.

broxumMuueckue 0CHOBBI
KadyecTBa MPOTyKIIHHI
PaCTUTENBHOTO
MPOUCXOKIACHUS 1
YCTOMYHMBOCTH PACTEHUU

XWMHYECKUH  COCTaB 3€pHA U  CEMSH  3€pHOBBIX,
3epHOO00OBBIX, MACIUYHBIX, TJI0JI0BO-STOIHBIX, OBOIIHBIX
KyJIbTyp. bnoxnuMuueckuili coctaB 3¢pHa OCHOBHBIX 3J1aKOB.
buoxuMmuueckuii coctaB CeMsH OCHOBHBIX 3epHO000O0BBIX
KynbTyp. buoxumuueckuit coctaB ceMsH MacCIMYHBIX
KynbTyp. buoxumus wu nwumeBas LEHHOCTh KIIyOHeH
KapTodens u TonuHamOypa. buoxumus u nuiiesasi LEHHOCTb
OCHOBHBIX KOPHEIUIOJOB (TIETPYIIKa, MOPKOBb, PEINC, pera,
penbka, ap.). buoxumus u nuiieBasi IEHHOCTh CalaTHBIX U
IPSIHBIX OBOLIHBIX KYJBTYp (canar, yKporl, aBejb, IIMUHAT
u Jip.). buoxumus u nuieBasi IEHHOCTh OBOIIHBIX TOMATHBIX
KylnbTyp (TOMaThl, OakjakaHbl, Tmepel). buoxumus wu
NUIIeBas IEHHOCTh OBOIIHBIX KAIyCTHBIX KYJIbTYp (KammycTa
OellokouaHHas, IBETHas, Oproccenbckas, Koabpadu u 1p.).
buoxumus, nunieBas U JEKapCTBEHHAsl LIEHHOCTh JYKOBBIX
OBOIIHBIX KYJAbTYp (BUIBI JyKa, YeCHOK). buoxumuueckuit
COCTaB  OBOIIEH: OryplOB, Ka0auykoB, IAaTUCCOHOB.
buoxumuyecknid COCTaB M MHUILEBasi LIEHHOCTb CAIOBBIX U
ATOJIHBIX KYIbTYp. 3aBUCUMOCTh OMOXMMHUYECKHX IMPOIIECCOB
OT  TEHOTHNA, IOYBEHHO-KIMMAaTHYECKUX  YCIOBHUI,
IIPOBOIUMBIX arpOTEXHUYECKUX MEPOIPHUSITHI.
buoxumuueckne - MexaHM3Mbl ~ HU3MEHEHHS  KadecTBa
pPacTEHUEBOTUECKOM MPOAYKIUU npu XpaHEHUH,
nepepaboTke. MexXaHH3Mbl 3alllUTBl M YCTOWYMBOCTH Y
pacteHuii. Pactenume u crpecc. Tumbl M HCTOYHHKHU
OKUCIIUTEIBHOTO CTpecca. YCTOMYMBOCTh pAacTEHUU K
dakTtopam cpeapl. OOmmMe BOMPOCH  OHOXMMHYECKOMN
YCTOMYMBOCTU. BbDKMBaHME pacTeHM B KOHKPETHBIX
yCIOBHMSX cpeabl. AKTHBHbIE (OpPMBI  KHCIOpOJa H
NIEPEKMCHOE OKUCIIEHNE JIMNTUJ0B. COCTaB aHTHOKCUAAHTHON
CHUCTEeMBl pacTeHMH. Bumpl M QyHKUIMM aHTHMOKCHIAHTOB.
HMMMyHHUTET pacTEeHUN.

4.2. Pa3aeinl TUCHUILINHLI M BUABI 3aHATHH

ouHas popma o0ydeHus

JUCLUILINHEI

HanmenoBanue pasnena Jlexumonnoro | CeMuHapcKOro CP Bceero,

THUIIA THUIIA qacoB

2

3 4 5 6




1. | BBexnenue B OMOXUMUIO 4 2 12 18
2 | YriueBoJibl M JTUIIHIBI 8 9 17
3 | A30THCTBIC BEIIECTBA 6 9 15
4 | ®epmentsl. buosnepreruka 2 2 9 13
5 | BuramuHBI U BelecTBa 6 9 15
BTOPHYHOTO IPOUCXOKICHHSI
6 | OOMeH BemecTB B OpraHu3mMe 6 2 9 17
7 | Buoxumudeckne OCHOBBI 2 2 9 13
KauecTBa MPOIYKIIUN
PACTHTEIHLHOTO MPOUCXOXKICHUS
Y YCTOWYMBOCTH PACTEHUIN
Wroro: 14 28 66 108
4.3. 3aHATHS CEMHHAPCKOI0 THNA
Ne TpynoeMKxocTh
n/m Ne pasnena Tema > (dac)
JUCTIMTUTAHBI
OYHas
1 2 3 4
1. 1 broxumuyeckoe cTpoeHne pacteHui. Poib 2
XHUMHYECKUX 3JIEMEHTOB B HX JKU3HEICATCIILHOCTH
2 2 Knaccudukanus munumioB, ©X cOCTaB, CTPOCHUE, 2
CBOWMCTBA M (DYHKITNU B PACTCHUSX.
3 2 XHUMHYeCKHE CBOMCTBA JTUITHI0B 2
4 2 Cocras, cTpoeHue, CBOMCTBA U QYHKIIHH 2
YIJI€BOJIOB B PACTUTEIHHOM OpPraHU3Me.
5 2 XWMHUYECKUE CBOMCTBA U KAUECTBCHHBIC PEaKuu | 2
yTJI€BOJIOB
6 3 Knaccudukanus aMMHOKUCIIOT, TIETITHIOB U 2
OEJIKOB.
7 3 XHWMHYECKHE CBOMCTBA U KAUECTBCHHBIC PEaKIUu | 2
OEJIKOB.
8 3 HyxiienHOBbIE KUCIOTHI U HYKJICOTHIbI 2
9 4 @DepMEeHTHI: XapaKTepUCTHKA, HOMEHKIIATypa, 2
CBOMCTBa M Ki1accudukanus. MexaHusm
(hepMEHTATHBHOTO KaTain3a.
10 5 Knaccudukanus, cocras, ctpoeHue, QyHKIIUH U 2
OuoJornueckas poJib BUTAMUHOB.
11 5 Bropuunbsie MeTa0OIUTHI paCTEHUN: alKaIouIel, | 2
TJIMKO3U/IbI, (PEHONbHBIE COSAMHEHUSI, YPUPHBIE
MacJia ¥ CMOJIbI U UX SKOJIOTHYECKasl POJIb.
12 5 DUTOrOPMOHBI. 2
13 6 ITurmenTs! oTOCHHTE3a: KiIacCHpUKanus, 2
CBOICTBa, OMOCcHHTE3. BakyolispHbIe MUTMEHTHI.
14 7 VIMMyHHTET pacTeHui 2
Utoro: | 28

4.4. Y4eOHbIe 3aHATHS, pPa3BHBaKOIIHe y O00y4YAIOUIMXCS HABBIKH KOMAH/IHO padoThbl,

MEKJIUYHOCTHBIC KOMMYHHUKAIIUH,

npedycmompenwvt OIIOII.

4.5. YueOHble 3aHATHA B (pOpMe NPAKTHYECKOI MOATOTOBKHU - He npedycmompenvt OITOII.

NPUHATHE PpelIeHuH, JHIepCcKHe KadecTBa -

He



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

5. Opraﬂmaunﬂ CaMOCTOSITeNbHOI paﬁoTbI Oﬁy‘lalOIIII/IXCH no JTMCHUIIJINHE

5.1. Tunsl caMoCTOATE/ILHOI PadoThI M €€ KOHTPOJIb

. ®dopma o0yueHus .
Tun camocTosiTe/ILHONH PadoThI po— Texymuii KOHTPOJIb
[TpopaboTka MaTepuana JEKIUi
b ﬁOI[FOTOBKa KPSaHﬂTI/IﬂMH ’ 33 TecTHpoBaHue
TECTUPOBAHUE
CamocTosTeTbHOE H3yYeHUE TEM 3,5 WIn
cobecenoBaHue
Pedepar 16 oleHKa pedepara
PazpaboTka coobmenus- 135 3aIuTa COOOIEeHUs-
MPE3EHTALNU ' MpEe3EHTaAlNN
BCETO YacoB: 66

5.2. Y4eOHO-MeTOAHYECKHE MATEPUAJBI /ISl CAMOCTOSITEILHOMH PadoThI:

1. TecTsr 1151 camokoHTpOJIs1, coctaBienubie Kosans E.B. (OMOC na mnatdopme Moodle).
2. Cnaiin-nexkuuu W Apyrue ydeOHble MaTepuaibl, mnoarotoBieHHble Koams E.B.
(https://disk.yandex.ru/d/6_dCBclFSyuiEg).

3. buoxumust pacrenuii [ Dnexkrponusiii pecype] / I'.-B. Xennr ; mep. ¢ anrin. — 2-e u3 .

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

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

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - HHTEPHET-BEPCHUS
MEXTyHapOJHOTO JKypHaJia 1o OMoXumMuu, ctaTthu B pdf-hopmare.

6. Poroxwun, B. B. buoxumust pacrenwii : yueonuk / B. B. Poroxun. — Cankr-IlerepOypr :

I'MOP/, 2012. — 432 c¢. — ISBN 978-5-98879-118-8. — Tekct : anmekrpoHHslii / Jlanb :
aIIeKTpOHHO-O0MbmoTeunas cucrema. — URL.: https://e.lanbook.com/book/58741.
7. ®daneera E.®. buoxumus pacrenuii / E.®. daneeBa. — T.: TAYK TOHB. — 2014. — 308 c.

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITEJIbHOE H3yUeHHe:

Paznea 1.

1. CoBpeMeHHBIE TTPOOJIEMbI K OTKPBHITHSI B OMOXUMUHU PACTCHHIA.

Pa3znea 2.

2. ®dopmbI a30Ta, MOCTYMAIOIINE B PACTCHHUS. ACCUMWIALINS HUTPATOB M aMMHAKa.

3. OrneHka TUTaTeNbHOM IEHHOCTH OENTKOB M0 aMUHOKHCIIOTHOMY COCTaBY.

Pa3znea 6.

4, [TenTo30¢ochaTHbIN U TTHOKCUIATHBIN LUK ¥ €T0 OMOJIOTUYECKAs POJIb.

Paszgen 7.

5. 3aBUCHUMOCTh OHMOXMMHYECKHX IMPOIECCOB OT TE€HOTHUNA, MOYBEHHO-KIMMAaTUYECKUX

YCHOBHﬁ, MPOBOANMBIX aIrPOTCXHUYICCKUX MepOHpHHTHﬁ.

5.4. Temsl pedepaToB:

Paznen 7.

1. buoxuMuuecKuil COCTaB 3epHA OCHOBHBIX 3JIaKOB.

2.  buoxummuueckuii COCTaB CEMSH OCHOBHBIX 36pHOO00OBBIX KYIBTYP.
3.  buoxummuueckuii COCTaB CEMSH MAaCIMYHBIX KYIbTYP.


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

4.  buoxuMmus U IHIIEBas IEHHOCTh KIIyOHeH kapTodens u TonuHamOypa.
5. buoxumus u numeBas LIEHHOCTb OCHOBHBIX KOPHEIUIOAOB (IETpPYLIKA, MOPKOBb, PEIUC,
pemna, peabka, ap.).
6. buoxuMus W nUIIEBas IEHHOCTb CAJATHBIX U MPSHBIX OBOIIHBIX KYJBTYp (CayaT, YKpo,
1[aBeNb, MIMUHAT U JIp.).
7.  buoxumus M numieBas LIEHHOCTb OBOILIHBIX TOMAaTHBIX KYJIbTYp (TOMaThl, OakiakaHsbl,

nepen).

8. brnoxummsa u MuIeBasd HEHHOCTh OBOIIHBIX KAITYCTHBIX KYJIBTYP (KaHyCTa 6€J'IOK0‘~IaHHa$I,

I[BeTHAas1, OprocceNbeKasi, KoJibpabu u Jip.).

9. BI/IOXI/IMI/I?I, MUIICBadg v JICKAPCTBCHHAA HEHHOCTD JIYKOBBIX OBOIIHBIX KYJIBTYP (BI/II[BI JIYKa,

YECHOK).

10. buHOXMMHYECKHH COCTaB OBOIIECH: OTypIIOB, KAOAYKOB, ITATHCCOHOB.

11. BuoxuMuueckuii COCTaB M MUILEBAs IEHHOCTh CAJIOBBIX U ATOJHBIX KYJIBTYP.

6. DoHA OIEHOYHBLIX CPEeACTB IJs NPOBeAeHHUS TPOMEXKYTOUHOH ATTECTAIIUH
00y4yauxcst Mo JUCHHILINHE

6.1 IlepeyeHb KOMIETEHIHIl M OIEHOYHBbIE CPEACTBA HWHIUKATOPA [TOCTUIKEHUS
KOMIIeTEeHIM I
Koo IlepedeHp IaHUPYEMBIX HanmenoBanue
Nuaukatop 10CTHXEHUS
Komne- pe3ynbTaToB O0y4YEeHHUs 110 OIIEHOYHOT'O
KOMITIETEHIUHI
menyuu JUCLUTIIINHE CpelCTBa
3HATD: Tect
- XUMHYECKMH COCTaB OCHOBHBIX
TPYII C/X KYJIBTYP;
- CYIIHOCTh OOMEHa BEIIECTB U
JHEpIuy, IIPOUCXOJAIINX B
PacCTUTEILHOM OPraHUu3Me;
- 3aBUCUMOCTb  OMOXMMHUYECKOTO
cocrasa OT IIOYBEHHO-
KJIMMaTHYECKUX yCIOBUMI u
W-100mk-1
JJIEMEHTOB TEXHOJIOTHH
Pemaer koHkpeTHbIe 3afauy | BPIPAIMBAHI,
11po(eCCHOHATBHOM - OMOXMMUYECKHE OCHOBBI
IEATENbHOCTH (OLICHKA U hopmupoBaHus
[IOBLINIEHNE IOKA3aTeIel BBICOKOKAUECTBEHHOTO YpOKasl.
OIIK-1

KUZHENEATEIIbHOCTH
pacTeHHuii) U MpeCTaBIsET
pe3yNbTaThl UX PELICHHS Ha
OCHOBE (hM3HOJIOT0-
OMOXMMHYECKHUX 3aKOHOB H
TIpaBUII

yMeThb:

- HPUMEHSTh 3HaHUsA 0
OMOXMMHUYECKOM COCTaBE€ PACTEHUMN
Ui 00OCHOBaHMSA  COBPEMEHHBIX
TEXHOJIOT Ui BbIpAIlBaHUS
CEJIbCKOXO35MCTBEHHBIX KYJIbTYD;

- OOBSICHATH WU3MEHEHUS
OMOXUMHUYECKOTO cocraBa B
3aBUCUMOCTH OT T€HOTHIIA U YCIIOBUU
BbIpAIllMBaHUS;

- OLICHUBATh MUIIEBYIO u
TEXHOJIOTUYECKYIO LIEHHOCTh

pacTeHHEBOJUYECKON MPOAYKIUH, €€
IPUTOJJHOCTb JUIs IepepabOTKH;




- HCIOJIB30BAaTh OMOXMMHUYECKHE
II0KAa3aTeN JUIsl XapaKTEPUCTUKHU
KayecTBa, MUTATEIbHON LIEHHOCTH U
HKOJIOTHYECKOI 0e301macHOCTH
PacTUTEIBLHON IIPOIYKIIVH.

BJIAJIETh:

- OCHOBHBIMH METOMKAMHU
ONpEACTICHUs] KAYECTBA PACTUTEIBHOTO
CBIPb, ux MHUIIEBOU Hu

TEXHOJIOTMYECKON LIEHHOCTH.

6.2. Llkaabl olleHUBaHUS

3auet npoBoauTcs B hopMe codbecenoBanus UK B popme TecTupoBanud. TecTupoBaHue
npoBoautcsi B JOUC Ha mnardpopme Moodle u Brrodaet 30 BONPOCOB Pa3iTUuHON CI0KHOCTH.
Bpemsi, KoTopoe OTBOIUTCS Ha MOTBITKY pelieHns Tecta — 45 MuHyT. O0ydaronemycs
MpeAoCTaBIsieTcs: He 0oiee 2 TMOTBITOK.

[Tpu cobecemoBaHnM OOydYarONIEMYCsI TOCTACTCS BapHaHT 3a/aHUsS IyTeM COOCTBEHHOTO
CIlydaifHOTO BBIOOpa M mipenocTranisiercs 20 MHHYT Ha MOJATOTOBKY. 3allliTa TOTOBOTO PEHICHUS
MIPOUCXOUT B BUJEC COOECEOBaHUs, HA YTO OTBOJUTCS 5 MHHYT. 3aJaHue cOCTOWUT m3 3-10
BOTIPOCOB, TPEOYIOIINE MMCEMEHHOTO OTBETA.

Il kasa oneHMBaHMSI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 3aJaHUS PesyabTatr
50 —-100 3aYTEHO
Mmenee 50 HE 3a4TE€HO

[IIxaJsa oneHuBaHNUsA codeceI0BaAHUA HA 3a4YeTe
- «3aYTEHOY» BBICTABIIACTCS 00yUYaIOMIEMYCsl, €CITM OH JICMOHCTPUPYET 3HAUYNTEILHOE MOHUMaHNE
OCHOBHBIX IIOHATHHA ¥ 3aKOHOB OMOXUMHH, MOYKET IaTh OIEHKY IMMOKa3aTelel )KU3HEACSITeIIbHOCTH
pacTeHUH W PEeKOMEH/IAIMH 110 KX MOBBIIICHUIO Ha OCHOBE (PM3HOJIOT0-OMOXUMHUYECKUX 3aKOHOB
Y TIPaBUIT;

- «HC 3a4TCHO» BBICTABJISACTCA 06yqa101ueMyc;1, €CJIM OH AEMOHCTPUPYCT HEOOJIBIIIOE IOHUMAaHHUE
OCHOBHBLIX TIOHATHH MW 3aKOHOB 6I/IOXI/IMI/II/I, HE cHocobeH AaTb OLICHKY roxasareJjieit
KU3HCOACATCIIbHOCTHU paCTCHI/Iﬁ U PCKOMCHOAIWH 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 THCHMIJIHHBI
a) OCHOBHas JIUTEpaTypa
1. ®daneeBa E.®. buoxumus pacrenuii / E.®@. ®aneesa. — 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. — Texkcrt : anexkTpoHHslii // JlaHb
aNIeKTpOHHO-O0nbmoteunas cucrema. — URL.: https://e.lanbook.com/book/58741.



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

0) 1omoJIHUTENIBbHAS TUTEpATypa
1. Henbcon JI. OcuoBel 6noxumun Jlennnmpkepa: B 3 1. T. 1: OCHOBBI OMOXUMUH, CTPOCHUE U

Karanu3 [ DnekTpoHHbIN pecypce] : yueb. nmocodue / . Hemscon, M. Koke ; mon pen. A. A.
bornanosa u C. H. KouetkoBa ; niep. ¢ auri. kaua. xuM. Hayk T. [1. MocosnoBoii, kaHa. XuMm.
Hayk E. M. MonoukuHoii, kana. 6uost. Hayk B. B. benoBa. — Dnexrpon. nan. — Mocksa : 13a-
Bo "Jlaboparopust 3nanmit", 2017. — 749 ¢. — Pexum noctyna:
https://e.lanbook.com/book/103034.

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

3.. buoxumus cenbckoxo3sicTBeHHON mpoayknun : yueo. / B. B. Poroxwun, T. B. Poroxuna. —

CIIo. : 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 noctyna: https://vk.com/wall-93139590 154

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

2. http://www.my-schop.ru U3narensctBo «JIaHby.

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

4. https://www.elibrary.ru - Hayunast snekTpoHHas OHOIHOTEKA

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - WMurepHeTr BepcHs MeXTyHAPOIHOTO
KypHaja 10 OWOXMMHHM H OHOXMMHYECKHMM  acleKTaM MOJEKYJIIpHOHW  OHWOJIOTHH,
OMOOPraHMYECKOW XUMHH, MUKPOOHOJOTHH, UMMYHOJIOTHH, (PU3UOJIOTHH ¥ OHOMEIMITMHCKUAX
uccnenopanuii. 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 OPraHU3alHii.

=

9. MeToguvecKkue yKa3aHus sl 00y4alouuXxcsi 0 OCBOCHUIO TUCIUIIUHBI
1. CamenkoBa, C. A. buoxumus pactenuii : metoguueckue ykazanus / C. A. Camenkosa, B. A.

NpanoBa. — Ilensa : [II'AY, 2017. — 115 c. — Tekcer : anektponHslil // JIaHb : 3IEKTPOHHO-
oubaroreunas cucrema. — URL: https://e.lanbook.com/book/131123.
2. HoBukoBa, H. E. Bropuunbie MeTab0oauThI pacTeHuil : yuebHo-Meroandeckoe nocooue / H. E.
HosukoBa. — Open : Openl’AY, 2018. — 111 c. — TekcT : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubarorteunas 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 cpesia Ha miargopme Moodle.

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

I[J'ISI IMPOBCACHUA 3aHATHHI N0 JAHHON IUCLHUIIINHE HCIOJIB3YIOTCA:
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- TeXHUYecKoe o0opynoBaHue (KOMIBIOTED, MpoekTop) (Buaeonpoektop EPSON (mepenocHoit),
HoytOyk ACER TravelMate 2440);
- ydeOHbBIE ayAUTOPUH, CHAOKEHHBIE CTOJIAMU U CTYJBbSIMH JUIS CTYACHTOB U MPETIOIaBaTeNs;

- 7-425 Aynuropusi «brnoxuMusi pacTeHHMA W TCHETUKW» (THIETKH, (QHIbTpOBaIbHas Oymara,
yamku [letpu, mpoOUpKH U MITATUB).

- 7-427 Jlabopartopus (pu3HOIOTHN 1 OHOXUMUH.

Pa?;Z[aTO‘IHI)Iﬁ Marcpual: TaOJIMYHEIE Marcepurajibl, MCTOAWKH, MPE3CHTAIHU K JICKOHMOHHOMY
Marepuany (Cirana-IeKimmn).

12. OcoO0eHHOCTH OCBOEHHS AUCHUIIMHBI JiI1 MHBAJIUAOB H JIMII € OrpaHU4YC€¢HHBLIMH
BO3MOKHOCTSIMHU 3I0POBbLA

OOyuenre OOydaIOUIMXCA C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBBSI MPH HEOOXOIUMOCTH
OCYILIECTBIISICTCS HAa OCHOBE aJalTHPOBAHHOW pabouell MporpaMMbl C HMCIIOJb30BAHHUEM CIICI[HAIBHBIX
METO/IOB OOy4YeHHs ¥ JHUJIAKTHYECKUX MATEepPHalioB, COCTABJIICHHBIX C YYETOM OCOOCHHOCTEH
HCI/IXO(bI/IBI/I‘IeCKOI'O pa3BUTUA, HWHAWBUAYAJIbHBIX BO3MOXXHOCTE W COCTOSHHS 300POBbSA TaKHUX
o0yuyarormxcs (00y4aromerocs).

B eisiX OCBOCHUS yqe6H0171 ImporpaMmMbl OUCHUINIMHBI MHBAJIUWIAAMU W JIMIHAaMH C OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3JI0POBbSI 00€CTIeUnBaeTCs:

® I UHBAJIMAOB U JIMI C OrpaHUYCHHBIMH BO3MOXXHOCTAMM 3J0POBbA 110 3pCHHUIO: PAa3SMCIICHUC B
JNOCTYIHBIX JUIS OOYYaroIUXcs, SIBJSIFOIIUXCS  CICMBIMA WM CIA0OBUISANIMMH, MeCTax U B
aJanTHPOBaHHOM (opMe CrpaBoYHOW HHOOPMAMK O PACHUCAHWUM YYEOHBIX 3aHSATHU; MPUCYTCTBUE
ACCHCTECHTa,  OKa3bIBAIONIECTO O0YYaronIeMycs HEOOX OJMMYIO TIOMOIITb; BBIITYCK
aNbTEPHATUBHBIX (OPMATOB ~ METOJMUYECKHX MaTepHalioB (KPYMHBIA MMpUPT Wi aymuodaiiis),
Hcrionb3oBanue Bepcun caiita misa cmabopuaammx ObC IPR BOOKS wm crenuanbHOr0O MOOHIEHOTO
npuwiokeHust IPR BOOKS WV-Reader (mporpaMmbl HEBH3YyalbHOTO JOCTyHa K HH(oOpMaiuy,
MpeIHa3HAYCHHOM 11 MOOMJIBHBIX YCTPOMCTB, pabOTaIOIIMX Ha onepannoHHoi cucreme Android u i0S,
KOTOpasi He TpeOyeT CIenralbHO 00YYeHHOTO accHCTeHTa, T.K. moau ¢ OB3 mo 3peHunto paboTaroT co
CBOUM YCTPOWCTBOM MPHBBIYHBIM CIIOCOOOM, HCIONB3Ysl CHEIUANbHBIC MITATHBIC MPOrPaMMBbl JUIS
He3psaux mofe, ¢ kotopeiMu [IPR BOOKS WV-Reader nmeer momHy0 COBMECTHMOCTb );

*  UId WHBAJIUJOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS IO CITYXY: HaJUICKAIIAMU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BECHUE HHPOPMAITUH;

*  UIA WHBAIHJOB U JIMIl C OTPaHUYCHHBIMH BO3MOMXHOCTSMHU 3JIOPOBBS, WUMEIONIMX HApPYyIICHUS
OTMOPHO-IBUTATENLHOT'O aMapara: BO3MOXKHOCTh OECIPENSITCTBEHHOr 0 JIOCTYIA 00yJarOIUXCsl B yIeOHbIC
MOMEIICHHS, TyaleTHbIe KOMHATBI W JIPyrue MOMEIICHUsT Kadenphl, a Takke MpeObIBaHUE B YKa3aHHBIX

MTOMEIICHHSIX.

OOpazoBanue OOydYaIOMIUXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS  MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMH OOYUYAIOIUMHUCS, TaK U B OTJCITBHBIX TPYINAX WIHA B OTJCTbHBIX
OpraHU3aIHsIX.
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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 MexaHn3MBbl 3alATH U YCTOWYUBOCTH y pacTeHH. OKHCIUTENBHBIN CTpecC.

Bapmuanr 1

B 1972 rony I'anc Cenbe pazpaboTasl TEOpHIO, KOTOpAs Ha CETOIHAIIHUN JIeHb OOBSICHSET
pa3IMyYHbIE COCTOSIHUSI BCEX JKHUBBIX OpraHu3MoB. MccnenoBanue nonyumio HazBanue — «Teopust
cTpecca». HecmoTps Ha TO, 4YTO €ro HcCClelOBaHMs KacajluChb OpraHM3Ma 4YeloBeKa, Ha
CETOJIHAIIHUN JIEHb TEOPHS CTpecca HallIa MOATBEPKICHUE U I JPYTUX )KUBBIX OPTaHU3MOB, B
YacTHOCTH Ui pacteHuil. dusunosorndyeckne M OHOXMMHYECKHE TPOIECCHl PACTEHHH B
CTPECCOBBIX YCIIOBUAX MMOKA3bIBAIOT pa3inyHble Hecneupuiyeckre oTBeTHbIEe peakunn. OaHaKko
o011re 3aKOHOMEPHOCTH BCE YK€ IIPOCIIEKUBAIOTCS.

B kietkax pacTeHHil cTpecchl pa3HOW MPUPOILI TPOBOLUPYIOT YPEIMEPHYIO MPOTYKIIHIO
aKTUBHBIX (OpM KHCIOpOAa M Pa3BUTHE OKUCIMUTEIbHOTO cTpecca. OnpeaenuTs MNEPBUUHYIO
MUIIEHb, Ha KOTOPYIO IEHCTBYET CTPECCOBBIA (PaKTOpP, MO0 OUEHBb CII0KHO, JINOO B MPUHIIUIIE
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 CTUMYISLUOHHBIA CTpEcC MOJy4WJ Ha3BaHUE
JycTpecc, a MaToJIorMuecKuii — aucrpecc. I'panuna Mexay JaHHBIMU BUJIAMU CTpecca 3aBHCHMa
OT CHJIbI BO3ICMCTBUS M MCXOHOM ycTounBocTH opranu3ma (Cemnwe, 1979; Uupkosa, 2002).

BripaskeHue «OKUCIUTENbHBIA CTPECC» MPUMEHSIETCS Ul XapaKTePUCTUKU TMOBBIIICHHOTO
HaKOTUICHUS aKTUBHBIX (hopM KHcopoaa B kieTkax (Scandalios et al., 1993). Mexanusm pa3Butus
cTpecca 3alyckaeTcss Mpu JucOajgaHce AaKTUBHOCTH  OKHCIUTENbHBIX  IPOLIECCOB U
AHTHOKCHUJIAHTHOM 3alIUTON KJIETOK. B Xome pa3BuTus cTpecca JIOCTHUraeTcs MaKCHMallbHas
aKTUBAIMSl MEXaHMW3MOB, BKJIIOYAIONIMX YCTAaHOBJIGHHE TOJEPAaHTHOCTH, W30eraHus U
JeTOKCUKauu. BrocneacTBuM mpoliecchl OKUCIIEHUS MOJIBEPraloT CTapeHuio Haubolee
MOCTpaJIaBIINe OT CTpecca KOMIAPTMEHTHI KJIETKH, YTO MPUBOJIUT K MOTEPE UMU PETYASATOPHBIX
¢byHkumii. B koHEeYHOM HTOTE M3 aMUHOTPYII OETKOB U MEPEOKUCICHHBIX JIMIHUIOB 00pa3yroTcs
CHOCOOCTBYIOIIME OTMUPAHHUIO KJIETOK albJeTUAbl U JUNO(YCUMHBI, a TaKXKe MPOIYKTHI
denonokcuaas u nepokcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

[IpousBoicTBO akTUBHBIX (hopM Kucinopoaa (ADPK) — 310 HopMaIbHBIN MPOLIECC, KOTOPBIN
MIPOUCXOJUT B PACTUTENBHBIX (POTOCHHTE3UPYIOMIUX KJIETKaX, B YAaCTHOCTH, B XJIOPOIUIACTaX,
MUTOXOHJIPUSIX, IEPOKCUCOMAX U aroIuiacTe.

Takum oOpa3oM, akTHBHBIE (POPMBI KHCIOPOJA KaK CHIbHBIE M PEAKIIMOHHOCIIOCOOHBIE
OKHUCIIMTENIH TOTEHIIMAIbHO MOTYT Pa3pyLIUTh U yOUTH KJIETKY. HO B HEMOBPEKIEHHBIX KIIETKaX
YPOBEHb AaKTHBHBIX (OPM KHUCIOPOJa HEBBICOK, UTO oOecreunBaeTcsi 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 860NPOCHL:
1. [Tepeuncnure kakue cBOOOIHBIC PAHKAIBI MOTYT 0Opa30BbIBATHCS B KIIETKE. 3aMUIINTE

ypaBHEHHUS peakLUii IPOIeCcCOB, IPU KOTOPHIX OHU MOTYT 00pa30BbIBATHCS?



2. Onumute KakuM o6pa3oM mpoucxoaut kommnaptmentanus ADK (B xkakux opraHemiax
kieTku kakue ADK 00pa3yroTcs u moyemy).

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

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

Conep:xkanue B HopMe (KOHTPOJIb)
Xnopodumnel |AHTOnmManbl AckopOunoBas |Deopurnn [KaporuHowzabl (ManoHoBbli [[Iepokcuaasbl
(Mr/T cyx (%) KUCJIOTa (MI/T (MKr/T (Mr/r cyx  |nmanbaeruj  |(OTH.IYT CBIp
Macchl) CyX MaccChl) ChIpoOH MAacchl) (HMOJIB/T) Macchl)
Macchl)
55 0,8 2,0 650 1 8 100

Ha xnymOy ¢ caioBeIMU acTpaMu monajia BojJa, coJepkaiias HeTenpoayKThl 1 MOIOIIHE
CPEICTBA, MOCJIE MBIThsl aBTOMOOUJIS. AHAIN3 OMOXUMHUYECKUX MOKa3aTeel JIMCThEB OBl
MPOBEJICH Cpa3y B ATOT JIeHb, U Ha 4if eHb nocie pa3nuBa (puc. 1-2). beuin nmosydensl rpaguku
cocrosiHus pacteHuil (MJIA — MalOHOBBIN AMATBAETH).

MIA

25 12

10 I

KapotuHouapl

20
15

10

Ananbaernaa, HMoAb/T
Maccbl
[=a]

CoaepaHue ManOHOBOMO

Jenb 1

CofepskaHue KapoTMHOMAOB, MI/T CyX

JeHb 4

Jenb 1 Jenb 4

Bapuanr 2

B 1972 rony I'anc Cenbe pa3zpaboTanl TeOpHI0, KOTOpasi Ha CETOAHSIIHUN JeHb OOBSICHSIET
pa3IMYHbIE COCTOSIHUSI BCEX JKUBBIX OpraHu3MoB. MccnenoBanue nonyymino HazBanue — «Teopus
cTpecca». HecmoTps Ha TO, 4YTO €ro HCCIEJOBaHMS KacaluCh OpraHM3Ma 4YelloBeKa, Ha
CErOJIHAIIHUN JIEHb TEOPUs CTPECCa Hallljla MOATBEPKACHHUE U I IPYTUX KUBBIX OPraHU3MOB, B
YaCTHOCTH i pacTeHuil. duzuonorndyeckne M OHOXMMHYECKHE TPOIECCHl PACTCHHHA B
CTPECCOBBIX YCIIOBUAX MOKA3hIBAIOT pa3IMYHbIEC HECTIEIM(PUUIECKHe OTBETHBIE peakiuu. OaHaKo
o0111e 3aKOHOMEPHOCTHU BCE YK€ MPOCIIEKUBAIOTCSL.

B knerkax pacTeHuil cTpecchl pazHON MPHUPOAbI MPOBOLUUPYIOT YPE3MEPHYIO MPOIYKIUIO
aKTUBHBIX (OpM KHUCIOPOAa M Pa3BUTHE OKUCIUTEIHHOTO cTpecca. OmnpeaenuTh MEePBUUYHYIO
MUIIIEHb, Ha KOTOPYIO JEHCTBYET CTPECcCOBBI (PakTop, MO0 OYEHBb CIOKHO, TUOO B MPUHIIUIIE
HEBO3MOXKHO.

Bo Bpems pneiicTtBusi crpecc-gakropa B KiIeTKax ¢opMupyeTrcs Hechenudpuaeckas
YCTOMYHUBOCTD, OAHAKO MIPH YCHIICHUH dPPEeKTa MPOUCXOAUT CIa]l 3aIIUTHON CUCTEMBI OpraHu3Ma
U HacTymaeT ero rubenb. [loMOKUTENbHBIN CTUMYISLIHUOHHBIA CTpecc TOMY4YHSl Ha3BaHUE



JycTpecc, a MaroJIOTMUYecKuil — aucrpecc. I'panuia Mexay JaHHBIMU BHJIAMH CTpecca 3aBUCHMA
OT CHJIbI BO3/ICUCTBUS U UCXOHOM ycToiunBocTH opranusma (Cenwe, 1979; Uupkosa, 2002).

BripaxkeHune «OKUCTUTENBHBIN CTPECC» MPUMEHSIETCS ISl XapaKTEPUCTUKU MOBBIIIIEHHOTO
HAKOTLICHUS aKTUBHBIX (hOpM KHCIIopoia B KieTkax (Scandalios et al., 1993). Mexauu3m pa3BUTHS
cTpecca 3amyckaeTcss mTpu JucOamaHce aKTHUBHOCTU — OKHUCIUTENBHBIX — IMPOILECCOB U
AHTHUOKCUJAHTHOM 3alIMTON KIETOK. B Xozme pa3BUTHS cTpecca JOCTUraeTcsi MakKCUMallbHas
aKTUBAIlUS MEXaHW3MOB, BKJIIOYAIONIMX YCTAHOBJICHWE TOJICPAHTHOCTH, W30CTaHUs U
NETOKCHKAIMu. BrocnencTBum mporecchl OKUCICHUS TOABEPraloT CTapeHuio Hauboliee
MOCTPaJaBIINE OT CTpecca KOMIAPTMEHTHI KJIETKH, YTO MPUBOAUT K MOTEPE UMH PETYIATOPHBIX
¢GyHKIMiA. B KOHEYHOM W'TOTE M3 aMUHOTPYIIT OCITKOB U IMEPEOKHMCIICHHBIX JTUITUIOB 00pa3yroTCs
CIIOCOOCTBYIOIIME OTMHUPAHHIO KJICTOK AalbJCTHUABI W JUNO(YCIMHBI, a TaKXKe IPOTYKTHI
dhenonoxcuaas u nepokcunas (Elstner, Osswald, 1994; Jlykarkun, 2002; Foyer, Noctor, 2005).

[IpousBoicTBO akTUBHBIX (hopM Kuciopoa (ADPK) — 3To HopMaabHbIH poLecc, KOTOPBIH
MPOUCXOAUT B PACTUTEIBHBIX (DOTOCHHTE3UPYIOMIMX KJIETKaX, B YaCTHOCTH, B XJIOPOILIACTAX,
MUTOXOHJIPUSX, IEPOKCUCOMAX U aroIuiacTe.

Takum 00pa3om, akTUBHBIE (OPMBI KHUCIOPOJAa KaK CHJIbHBIC U PEaKIIMOHHOCIIOCOOHBIE
OKHUCJIUTENIM TOTEHIIUAJIBHO MOTYT Pa3pylIUTh U YOUTH KJIETKY. HO B HEMOBPEKICHHBIX KIIETKAX
YPOBEHb AaKTHUBHBIX (OPM KHCJIOPOJAa HEBBICOK, YTO OOECHEUMBAETCsS PabOTOM CIEIUATBHBIX
dbepmenTHBIX cucTeM. OIHAKO COJEp)KaHWe aKTHBHBIX (OPM KHUCIOpOJa OBICTPO pacTeT B
HEOIaronpusATHBIX IS KJIETKH YCIOBHUSX, YTO TPUBOJNUT K PA3BUTHIO OKUCIUTEIHLHOTO CTpEcca.

3apaHwue 1.
Omeemvme Ha 80NPOCHI:
1. [lepeunciure 4TO MOXKET OBITH HCTOYHUKOM OOpa3oBaHUs B KJIETKaX CBOOOIHBIX

panukanoB? [IpuBeauTe mpuMephbl TAKUX PEaKi (C ypaBHEHUSMH PEAKITHH).

2. [lepeuncnure kakue (GakTOpsl MOTYT MPUBECTU K Pa3BUTHUIO OKUCIUTEIBHOTO CTpecca y
pacteHui?

3apaHue 2.

Jlatime pazeeprymulii omeem HaA NOCMABIEHHYIO 3A0ay).

Onumure ¢ MO3UIUH TEOPUU OKHCIUTEIBHOTO CTpecca KaKoe COCTOSHHE HCIBITHIBACT
PaCTUTENBHBIN OPraHu3M U MOYEMY BBl C/IeNIali TaKue BbIBOBL. [IpUHATH 32 OCHOBY ciiedyroujee
(Bce uncia MpUBEACHBI HCKIIOUUTENBHO AJIs PELICHHS 331a4, MOT'YT 3HAUUTEIIbHO OTINYAThCS OT
pealIbHbIX 3HAYCHUI):

Copnep:xanue B HopMe (KOHTPOJIb)

Xnopopwumel |AHTOnmanbl AckopomHoBas | Deodurnn [KaporuHouas! [ManoHoBbii [[lepokcumaser
(Mr/T cyx (%) KHCIIOTa (MI/T (MKT/T (Mr/T cyx muanpneruy |(OTH.eIT ChIp
MAaccChl) CyX MaccChl) CBIpOH MAaccChI) (HMOITB/T) MAacChI)
Macchl)
55 0,8 2,0 650 1 8 100

Brinagenue KHUCIOTHBIX I0XKAEH nponuio HaJ IOJIEM paCTymeﬁ MIIeHULbl. BEIIA B3STHI
HpO6LI OHOJIOTHUYECKOTO MaTepurajia Ha 1 u 51 JACHDb. OKa3aJ'IOCI>, 4TO B JIMCTBAX paCTeHI/Iﬁ
MMPOU30IIJIN 3HAYUTCIIbHBIC OHMOXMMHUYECKHUE HU3MCHCHHA, KOTOPBIC TPUBCACHBI HA PUCYHKAX.



Xnopodunnbl PeodpuTmH
1800

1600
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Conepskanue deoduTHHa, MKI/T
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CoaepaHue xaopoduana, mr/r
CYX Macchl
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Co,qepmaﬂue MaaoHOBOIO
AMaabaeruaa, HMoAb/T
CoaepaHne aHToUMaHoB, %

w

KpuTtepuu ouenku:

- OIICHKA «3a4TE€HO» BBICTABIIACTCS OOydJalOUIeMyCs, €ClIi B paboTe MPHUCYTCTBYIOT BCE
CTPYKTYPHBIE DJIEMEHTHI, BOTIPOCHI PACKPBITHI TIOJTHO, U3JI0)KEHUE MaTepraa JIOTHIHO, BHIBOIBI
apryMEHTHPOBAHBI, HCIIOJIb30BaHA aKTyallbHAs JTUTEPATypa, UCTOYHUKH JTUTEPATYPHI 0(OPMIICHBI
coriacao 'OCT P 7.0.100-2018; paGoTa npaBuiIbHO 0(pOPMIICHA;

- OIICHKA «HE 3a4TEHO)» BBICTABIISIETCS] 00YUAIOIIEMYCs, €CJIA KOJTHMUECTBO Op(orpaduuecKux u
CMBICJIOBBIX OIIMOOK MPEBBIMIACT JOMYCTHMYIO HOPMY, B pa0OTE OTCYTCTBYIOT BBIBOJIBI MJIH HE
XBaTaeT JIPYTUX CTPYKTYPHBIX 3JIEMEHTOB, B CITHCKE JIMTEPATYPhl HEOCTATOYHO MCTOYHHKOB,
pabota oopmiieHa HE IO TPEOOBAHHSIM.

Tembl 3cce (pedeparoB, cOOOIEHMIT-TIPe3eHTAIMIH)

Temsbl pedepaToB

buoxummnueckuii cocTaB 3epHa OCHOBHBIX 3JIaKOB.

buoxummnueckuii coctaB ceMsiH OCHOBHBIX 36pHOOO0OBBIX KYJIbTYD.

broxumMudeckuii cocTaB ceMsiH MaCIIMYHBIX KYJIBTYP.

broxumus u nuieBas IEHHOCTh KIIyOHEH kapTodens u TonruHamoOypa.

. buoxumus u nuieBas EHHOCTh OCHOBHBIX KOPHEIUIOAOB (TETPYILIKa, MOPKOBB, PENUC,
pena, peabka, Jp.).

6.  buoxumus u nuIeBasi IICHHOCTb CAJaTHBIX U MPSIHBIX OBOIIHBIX KYJIBTYp (canar, yKpoTl,
I1aBeJTb, IITHHAT | JIp.).

7. buoxuMHs W THIIEBas IEHHOCTh OBOIIHBIX TOMATHBIX KYJIBTYp (TOMAaThl, Oakiia)KaH®bI,
nepetr).

8.  BuoxuMus u nuieBas IEHHOCTh OBOIHBIX KAIYCTHBIX KYJIBTYp (KamycTa OeloKovYaHHasl,
1[BeTHas1, Oproccenbekasi, Kolbpabu u Jp.).

9. buoxuMmus, MUIIEeBas U JICKAPCTBEHHAS IIEHHOCTh JIYKOBBIX OBOIIHBIX KYJIBTYP (BHJIBI
JyKa, YeCHOK).

10. bBuoxuMuyeckuil cocTaB OBOIIEH: OT'YpIIOB, KaOauyKOB, TATHCCOHOB.

11. bBuoxuMHYeCKUi COCTaB M MUILEBas ICHHOCTh CaJIOBBIX U SITOJTHBIX KYJIBTYP.

okrwNPE



TemaTnka co00IEHUIT-TIPe3eHTALINH.

1. Knaccudukarus BUTaMUHOB (UX 00IIast OMOXMMUYECKAst XapaKTePUCTHKA).

2. XKupopactBopumble BuUTaMUHBI (1o1poOHee). BemecTBa, Xumuueckas mpupoia, ux
(GyHKIMU B OpraHu3Me.

3. BonopacTBoprMble BUTAMUHBI.

4 Boite3nw, cBsi3aHHBIE ¢ H30BLITKOM HIIM HEXBATKOW BUTAMHHOB.
5. IToHsTHE «AaHTUBUTAMHHBDY.

6. AJKanouIbI.

7 I'muko3uap!.

8 deHOJIbHBIE COSAMHEHUS PACTCHUIA.

9 D¢dupHBIC Macaa U CMOJIBI.

10.  DOkosormveckas poJib BTOPHYHBIX META0OIMTOB B )KM3HH PACTEHHIA B COOOIIECTBE.
11. Homenknatypa pepMeHTOB (TpUBHAJIbHAS, pallUOHATILHAS U T.[1.).
12.  Cnucok dpepmentoB MexayHapoaHo# komuccuu. Kiaccsl pepmMeHToB.

13.  OxkcuaopemyKTassbl.

14.  Tpancdepassbl.

15. IM'maponaser.

16.  Jlmassl

17. N3omepassl.

18.  Jlura3ssL

19.  IIpumeneHue pepMEHTOB B MPOMBIIIJICHHOCTH.

Kpurepun oueHku:

- OIICHKa «3a4TEHO» BBICTABISICTCS OOYYAMOIMIEMYCS, €CIM OH IMOATOTOBMJI pedepar WIn
COOOIIEHNE-TIPE3CHTALINIO, UCTIOJIB3YS Pa3InYHbIC HAyYHbIC U ydeOHbIC UCTOYHUKHU JIUTEPATYPHI,
B KOHIIC paOOTHI IPHUBEJICH CITUCOK JTUTEPATYPhl, HICTOYHHUKH JINTEPATYPhI 0(OPMIICHBI COTIIACHO
I'OCT P 7.0.100-2018; cooOrmieHne COMpPOBOXKIAETCS MYJIbTHUMEIUWHONW Npe3eHTAIueH WIH
HaTJISIHBIM Pa3JdaTOYHBIM MaTepHajioM, pedepaT COACPKUT OCHOBHBIC Pa3JCNbl: COJCPIKAHUE,
BBEJICHHE, OCHOBHAS YacTh, 3aKIIIOYCHHUE; BRIOpAHHAS TeMa PACKPBITA MOJHOCTHIO U TOKPEIICHA
MpUMEpaMHU.

- OIIEHKa «HE 3a4TEeHO» BBICTABIIAETCA oOydarolemycs, eciu pedepaT HIM COOOIIeHHe-
Mpe3eHTAllMs HAUCaH, AEMOHCTPUPYS HEOOJIbIIOE MOHUMAHUE OCHOBHBIX MOHSATHH M 3aKOHOB
OMOJIOTHH M 9KOJIOTHH MPUMEHHUTENHHO K KUBBIM CHCTEMaM; TeMa He PacKpbiTa, opopmieHUE He
COOTBETCTBYET TpeOOBaHUIM, IPEABSBIAEMBIM "3a4eTHON" paboTe.

Bomnpocsl k 3auéry

| Komnerenuus Bompocel




OIIK-1 Cnocoben
peliaTh TUIIOBBIE
3a71a4u
npodeccrnoHaIbHO M
JICATEIIBHOCTHU Ha
OCHOBE 3HAHHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAYK
C TIPUMEHEHUEM
UH(POPMAITMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

1. [Ipenmer, 3amaun ¥ MeCTO OMOXMMHUU PACTCHHA B CUCTEME
OMOJIOTUYECKUX  3HAaHUM  CpeAM  E€CTeCTBEHHOHAYYHBIX U
arpOHOMUYECKUX JUCIIHILINH.

2. Mertoap! 6nonorndeckoir xumun. CoBpeMeHHbIE IPOOIEMBI U
OTKPBITHS B OMOXUMUU PACTCHUH.

3. buoxumudeckne OCOOCHHOCTH CTPOSHHUS  PaCTHTEILHOM
kieTku. Kierounast cteHka 1 MeMOpaHbl pAaCTUTEIbHOM KIETKH.

4. XWMHYECKUN  COCTaB  pacTUTENbHOM  KieTku.  Pomb
XUMHUYECKUX IEMEHTOB B UX )KU3HEACATEIbHOCTH.

S. OcHoBHBbIE TpYIIIIBI YIIIEBOJOB pacTeHuid. CocTas, CTpOEHUE,
CBOMCTBA U (DYHKIIMH YTJIEBOJIOB B PACTUTEIHLHOM OpPTraHU3ME.

6. XUMHYECKUE CBOMCTBA U KAYECTBEHHBIE PEAKIIMH YIJIEBOIOB.
7. Knaccudukarus munuoB, ©X cOCTaB, CTPOCHHUE, CBOWCTBA U
(YHKIMY B paCTCHUSX.

8. Xumudeckue cBorcTBa TunuaoB. OleHKa KauecTBa u
MUTATEILHON EHHOCTH Macell. KOHCTaHThI JKUPOB.

9. @opMBbI a30Ta, MOCTYNAIOIINE B PACTCHHUS.

10.  Cocras, cTpoeHHE, CBOWCTBA U (PYHKITUH a30TUCTHIX H
0eKOBBIX BenlecTB oprann3Ma. OCHOBHBIE IPUPOTHBIE TIETITHIBL.
11.  TlonunenTtuaHas Teopus CTPOCHUs Oeska. YPOBHU
OpraHu3aIuy OETKOBBIX MOJICKYII.

12.  TlonsTHE MPOTEHHOTEHHBIX, CBOOOIHBIX, HE3AMEHUMBIX U
YaCTUYHO 3aMEHUMbBIX aMUHOKHUCIIOT.

13. OcoOeHHOCTH CTPOCHUS HYKJIEHHOBBIX KUCIIOT, UX POJIb B
opranu3me. HykinenHoBbIe KUCIOTHI U HYKJICOTH/IBI.

14. XHUMHYECKHE CBOMCTBA U KAUECTBEHHBIC PEAKIIUU OCIIKOB.
15.  depmeHTHI: XapaKTepUCTUKA, HOMEHKJIATypa, CBOMCTBA U
KJ1accu(UKaIusI.

16.  Mexanusm pepMeHTaTUBHOTO KaTtanu3a. BiusHue ycnoBuit
Cpelbl Ha aKTUBHOCTH (PEPMEHTOB.

17.  DuHeprerrka OMOXUMHUYECKHUX IPOIIECCOB.

18.  Knaccudukanus, coctaB, CTpoeHue, GyHKIIUU 1
Ouosoruueckas pojib BATAMUHOB.

19.  IIpusHaku HEJOCTATOYHOCTU BUTAMHUHOB B OpraHU3Me
YyelnoBeKa.

20.  BropuuHble METa0OIUTHI PACTEHUIN: ANKAIOUbI, TIIUKO3HIbI,
(heHoJIbHBIE COeIMHEHUS, YIPUPHBIE Maciaa U CMOJIBL, U UX
9KOJIOTHYECKask POJib.

21.  ®urtoropMoHbl. XUMHYECKOE CTPOCHHUE U OUOXUMUYECKUE
(GYHKLIMU B paCTUTEIBHOM OpraHU3Me.

22.  ®otocunres. Uctopus uzyuenus potocunresa. CBeToBas u
TeMHOBas (a3za GOTOCHHTE3A.

23.  Ilurmentsl GpoToCHHTE3A: Kiaccu(UKaIUs, CBOICTBA,
6uocuHTe3. BakyossspHble MUIMEHTHI.

24.  Tlonsatue merabonusma. [TentozodpochatHslit 1
TJIMOKCUJIATHBIM LUKJI U €ro OHoJIoruyeckast poib.

25.  Iluxn TpukapOoHOBBIX kucaoT. Lukn Kpebcea.

26.  Ortamnbl OuocunTe3a 6enka. OCOOEHHOCTH CHHTE3a
HYKJIEMHOBBIX KUCIIOT.




27.  XWMMYECKHIA COCTaB 3€pHA M CEMSH 3epHOBBIX,
3epHO0000BBIX, MACITMYHBIX, TIOI0BO-SATOIHBIX, OBOIHBIX KYJIBTYP.
28.  BHMOXMMMYECKHI COCTaB 3€pHA OCHOBHBIX 371aKOB U
3epHOO000BBIX KYIBTYP.

29.  BHOXMMHYECKHii COCTaB CEMSIH MaCIUYHBIX KYJIBTYP.

30.  buoxumwus u nUIIEBas IEHHOCTh KIIyOHeH kapTodens u
TonmHaMOypa.

31.  buoxumwus ¥ NUIIEBas IEHHOCTh OCHOBHBIX KOPHEILIO0B
(merpyika, MOPKOBB, PEIIUC, PeTia, peabKa, Jap.).

32.  buoxumwus U NHIIEBas IEHHOCTh OBOIIHBIX TOMATHBIX
KyJIbTyp (TOMaThl, OakjiaXXaHbl, Iepen).

33.  buoxumwus ¥ nuIeBas IEHHOCTh OBOITHBIX KaITyCTHBIX

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

34.  brHOXMMHYECKHI COCTaB M MUIIEBas IEHHOCTh CaZ0BbIX U
STOJTHBIX KYJIBTYP.

35.  3aBHCHUMOCTH OMOXMMHYECKUX MPOIIECCOB OT FCHOTHIIA,
MMOYBEHHO-KIIMMAaTHIECKUX YCIOBHHN, IIPOBOMMBIX
arpoTeXHUYECKAX MEPOTIPHUSITHH.

36.  MexaHHM3MBI 3aIIUTH U YCTOMYMBOCTH Y PaCTCHUH.
OKucauTenbHbIN CTpECC.

37.  AxTuBHBIE POPMBI KUCIOPOJIA B IEPEKUCHOE OKHUCICHNE
JUIHJIOB.

38. CocTaB aHTHOKCHJIAHTHOW CUCTEMBI pacTeHUid. Bumbl u
(yHKLIMU aHTHOKCHU/IAHTOB.

39.  HmMmyHuTET pacTeHMil.

TunoBble BONPOCHI /ISl MPOBeeHNsI 3aueTa B ()opMe TeCTUPOBAHMS

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

Ha mardopme Moodle

Bompoc 1. CooTHecuTe GUTOTOPMOH U BBITIOJTHAEMbIC UM (PYHKITHH:
Bomnpoc 2. CunTe3 MHAOJIMIYKCYCHOM KUCIOTHI B pACTUTEILHON KJIETKE HAUMHAETCA C
TpunrodaHa.
Bompoc 3. HezameHnMble KOMIIOHEHTHI, PUCYTCTBYIOIINE B HEOOIBIIINX KOJIUYECTBAX U
o0ecreurBaroue HOPMaIbHOE MPOTEKAHNE OMOXUMHYECKUX U (PH3UOIOTHYECKUX MTPOIECCOB
MyTeM Y4acTHs B PEryJsuu 0oOMEeHa BEIIECTB B OpraHU3Me, Ha3bIBAIOTCS:

Bomnpoc 4. ButamuHbl ObIBaIoOT:

Bompoc 5. Kakoii BuTaMuH y4acTByeT B mpoliecce (POTOCHHTE3a, yCUIIMBAET JIbIXaHUE KIETOK, a
TakKe MpuIaeT OONBIIYI0 YCTOMYUBOCTh OpraHu3MaM, TaK Kak OKUCIsIeTcs Oiaroaaps
pa3IUYHBIM "KOHEYHBIM" OKCHa3aM, TO €CTh (DYHKIIMOHUPYET B PA3TMUHBIX YCIOBHIX
TeMIIEpaTyphbl U Ha Pa3HbIX dTaax pa3BUTHSA PACTEHUM:

Bomnpoc 6. KaranuzaTtop, yCKOpSOLINNA TOIBKO OJTHY XUMUYECKYIO PEAKIIUIO, Ha3bIBACTCS:

Bonpoc 7. OtmeTbTe akTophl, BIUSIOMINE HA CKOPOCTh (DEPMEHTATUBHBIX PEaKIHii?
Bomnpoc 8. Jlo6aBounas rpynna JByXKOMIIOHEHTHBIX (DEpPMEHTOB Ha3bIBAETCS:

Bomnpoc 9. Kakoe BemiectBo B nporecce (OTOCHHTE3a B MOCIEACTBUN 3aM1acaeTCs B BUJE
KpaxMajsa WM IpeBpaliaeTcs B LeUI0I03y?

Bomnpoc 10. Kakue ¢pyHKMOHaIBHBIE TPYIIBI UMEIOT MOHOCAXAPH/IbI?



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

Bompoc 12. JIHK ecTb TONBKO B )KMBOTHBIX KieTkaX, a PHK — B pacTuTe/nbHBIX.
Bomnpoc 13. Hanumure, kakas nearo3a BxoauT B coctaB PHK?
Bomnpoc 14. Kakoii cBs3b0 CBA3BIBAIOTCS MEXTy CO00I /iBa pa3IUYHBIX HYKICOTHIA B
[IEPBUYHOM CTPYKTYPE HYKIEHMHOBBIX KHCIIOT?

Bomnpoc 15. D¢dupHsie maciia OTHOCSATCS K TpyIIIE:

Bormpoc 16. beutu otkpeiThl B 1922 roay. PabotaioT cTpyKTypHBIMU KOMIIOHEHTaMU KJIETOYHOMN
MeMOpanbl. He cmemmBaroTes ¢ BOJOM, HO JIETKO pacTBOPSIIOTCS B )kupax. Ha ceronnsneit
JeHb U3BecTHO oKoJio 100 coenuHenuii B 1aHHOM rpymmne. bosbiie Bcero coaepxurcs B
pacTuTenbHBIX Maciax (HepadMHUPOBAHHBIX), OpEXax, CEMEHaX.

Bomnpoc 17. PacturensHble BOCKa — 3TO NPEACTaBUTENIN:

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

Bompoc 20. benku-noHopopsl, KOTOpbIE ABISAIOTCSA TPAHCIOPTHBIMU KaHaJIaMi MEMOpaHBI,
OCYILIECTBJISIOT IEPEHOC TOIBKO OJHOTO BHUJA MOJIEKYI. OHU Ha3bIBAIOTCS?

Bormpoc 21. YHuBepcanbHBIM aKKyMYJISTOPOM, TIOHOPOM U TpaHC(HOPMATOPOM SHEPTUU B
OpraHu3Me sIBJISIETCS KUCIIOTa:

Bompoc 22. K kakuM Tunam OMOXHUMHUYECKUX PeaKui MOKHO OTHECTH TJIMKOJINU3 U /WU
TJIFOKOHEOTeHe3?

Bompoc 23. OcHOBHYIO pOJib B CTpaTeTu METa00JIM3Ma UTPAIOT:

Bormpoc 24. Ilpu akTHBHOM TpaHCIIOPTE UOHOB U BEIIECTB Uepe3 MeMOpaHbl HEOOXO0AUMO
y4acTHe:

Bomnpoc 25. B cocTaB opraHU4ecKOi 9acTH PaCTUTEIFHOTO CHIPhsI HE BXOIUT

Bompoc 26. K kakomy kiaccy ¢hepMeHTOB OTHOCUTCS JUTIaza?

Bompoc 27. Bo ckonbko pa3 GepMEHTHI YCKOPSIOT OMOXUMHUUYECKHIE PEaKITIH?

Bompoc 28. OTmeThTe, 9TO OTHOCUTCS K CIIEM(PUIECKUM CBOHCTBaM (PEpMEHTOB (YTO OTIMYACT
UX OT ACUCTBHUA MPOCTHIX XUMUYECKUX KaTaIU3aTOPOB):

Bomnpoc 29. I'unoTtesa 06pa3oBaHusi YH3UM-CYOCTPAaTHOTO KoMIuiekca . duirepa Ha3pIBaeTCS:
Bompoc 30. OtmeThTe (haKTOPBI, BIMSIONINE HA CKOPOCTh (DePMEHTATUBHBIX PEaKITHii?

Bomnpoc 31. Crienundudeckue cBoiicTBa (hepMEHTOB 00YCIOBICHBI HATUYUEM Y HUX:

Bomnpoc 32. VI3 kakux KOMIIOHEHTOB COCTOUT HYKJICOTHUT?

Bomnpoc 33. B nHykneotue nenrosa cBsizana ¢ ocratkaMu(om) ¢pochopHON KUCIOTHI:

Bomnpoc 34. ITpupoaHplii HyKI€OTH I, CyOCTpaT M MPOIYKT OKUCITUTEIBHOTO
(bochopunrpoBaHus, BHIIOIHAET PYHKIHUIO OCHOBHOTO BHYTPUKIETOYHOTO MEPEHOCUUKA
CBOOOJHOM PHEPIUU B KIIETKE, HA3bIBACTCS:
Bomnpoc 35. Coeaunute KOMIIEeMEHTapHbIE OCHOBAHMUS:

Bormpoc 36. Kakoii cBsI3b10 CBSI3BIBAIOTCS MKy COOOH /IBa pa3iMuHbIX HYKJICOTH A B
MIEPBUYHOM CTPYKTYpPE HYKJIECUHOBBIX KUCIOT?

Bompoc 37. Kakue 6enku yqyacTBYIOT B popMupoBaHuu TpetudHoi ctpykrypsl JJTHK B siape?
Bompoc 38. Ilepenoc renetnueckoit uHGopManuu B mpeienax OJHOT0 Kiacca HYKIEHHOBBIX
kuciot (ot AIHK x /IHK)), vmun cunate3 JIHK HazbiBaercs.

Bompoc 39. Ha xakoii craguu peruiMKanyy MpoUCXoIuT npucoeanHenue nykieornaos JJHK-
IIOJINMEpa3aMu U NMPOBEPKA MPABUIBHOCTU IPUCOECIUHEHUS?

Bomnpoc 40. Kakas crpykrypa PHK gopmupyercs B pe3ynbraTe ciupain3aliy OTAeIbHBIX
yuyacTkoB oaHouenoueuynoit PHK, o6pazys "mmunbku"?

Bompoc 41. Ilpu TpaHcasuu MecTo Hayajla TPAaHCKPUIILIUY Ha3bIBACTCSA:

Bonpoc 42. ITpouecc co3zpeBanus npe-PHK B nuromniasme HazbiBaercs:

Bomnpoc 43. Kakas nento3a Bxoaut B coctaB JJHK?

Kpurtepuu ouenku:
3aueTr IIpOBOAUTCH B (bopMe CO6CCCIIOB3.HI/IH nin B (bopMe TCCTUPOBAHUA. TCCTI/IPOBaHI/Ie

npooautcsi B JOUC na mnardpopme Moodle u Bxmrouaer 30 BOnpocoB pa3iTuuHON CI0KHOCTH.



Bpemst, KoTopoe OTBOIUTCA Ha MOTBITKY peleHus Tecta — 45 MuHyt. O0yuaromemycs
penocTaBisercs He 6ojee 2 MONbITOK.

ITpu cobecenoBanny 00ydarOmEMyCsl JOCTAETCSl BapUAHT 3aJaHUsl IIyTeM COOCTBEHHOTO
cllydaifHOTO BBIOOpa M mpenocTasisercss 20 MUHYT Ha MOJATOTOBKY. 3alllTa TOTOBOTO PELICHHUS
MIPOUCXOTUT B BHJE COOECEOBAaHMs, HA YTO OTBOAMTCA 5 MHUHYT. 3amaHue coctouT u3 3-10
BOIIPOCOB, TPEOYIOINE MMCHbMEHHOTO OTBETA.

IIIkana oneHUBaHUSA TCCTUPOBAHUS HA 3a4€TEC

% BBINOJHCHUSA 3aJaHUA Pe3yabTar
50 - 100 3a4TEHO
menee 50 HE 3aUTEHO

IlIxaja omeHUBaHUSA cO0eceTOBAHUS HA 3aYeTe

- «3aYTEHO» BBICTABIIACTCS 00yUYaIONMIEMYCsl, €CITH OH JICMOHCTPUPYET 3HAUYNTEIHLHOE TOHUMAaHNE
OCHOBHBIX HOHSITI/Iﬁ 1 3aKOHOB 6I/IOXI/IMI/II/I, MOXKET JaTh OH€HKy HOKa3aTeJ'IeI71 KHN3HCACATCIIBHOCTHU
paCTeHI/II\/II 158 peKOMeHJIaHI/II/I 110 UX ITOBBIIICHUIO HA OCHOBC (1)I/ISI/IOJ'IOFO-6I/IOXI/IMI/ILIeCKI/IX 3aKOHOB
Y TIPaBWI, €CJIU B TECTUPOBAHUU MIPOLIEHT MPAaBUIIbHBIX OTBETOB MpeBbIaeT 50%:;

- «HE 3a4TEHO» BBICTABJISIETCSI 00YJAIOIIEMYCS, €CJIM OH JEMOHCTPUPYET HEOOJIBIIIOE TOHUMAaHNE
OCHOBHBIX TIOHSATHH W 3aKOHOB OWOXMMHM, HE CIIOCOOCH JaTh OIICHKY TOKa3arenen
KU3HEACITCIIbHOCTH PACTEHUH M PEKOMEHIAIMHU T0 WX TOBBINICHUIO HA OCHOBE (PH3MOIIOTO-

OMOXMMHUYECKUX 3aKOHOB U MIPABUJI, €CJIM B TECTUPOBAHUM MPOLIEHT MTPABUIILHBIX OTBETOB MEHEE
50%.



