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IIpu paszpaboTke padboueii mporpaMmbl Yu4eOHOH TUCIUIIMHBI B OCHOBY IIOJIOYKCHBI:

1) OI'OC BO mno wHampaBneHH0 HOAroToBkH (crmenuanbHocT) 35.03.03 Arpoxumus u

arporoYBOBE/ICHUE, YTBEPKACHHBIH MuHHCTEpCTBOM 00pa3oBanus v Hayku PO ot 26.07.2017 npuka3z Ne
702.

2) Y4eOHBI JIaH OCHOBHOM 00pa30BaTeNIbHOM MPOTrPaMMbl K ATPOXUMUS U arpOTIOYBOBEICHUEY OJI00PEH
VYuensim coBetoM PI'EOY BO I'AY Cepepnoro 3aypaibst ot «31» mas 2024 r. [Tpotokon Ne 14.

PaGouas mporpamma yueOHOM TUCITUTUIMHEL (MOTYIIs1) 0T00peHa Ha 3aceIaHnu Kadeapsl 001mei Ornonornu
ot «31» mas 2024 r. IIporokos Ne 9.

3aBeyronuii Kadeapoit - ﬂ/L < ;/ A.A. Jlsmes.

o i o o
Pabouas mporpamMma yueOHOM TUCIMILTHHBI (MOAYJISL) 0JJOOPEHA METOAMYECKON KOMUCCHEH HHCTUTYTA OT
«31» mas 2024 r. nmporokoi Ne 8.

[Ipencenarens METOIUYECKON KOMUCCUU MHCTUTYTA — T.B. Cumakosa

Pa3zpaboruuk:

Kosans E.B., mouenT xadeapsr odmieit 6uonoruw, k. 6. H. {-)

ij |-
JlupexTop MHCTHUTYTA: : L‘LW?\/\V M. A. Konomnux



1. IlepeyeHb IUIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHs] II0 AMCHUILUIMHE, COOTHECEHHBIX C
IVIAHNPYEeMBIMH Pe3yJIbTATAMH OCBOCHMS 00pa30BaTeIbHOI MPOrPaMMBbI

IpUMEHEHUEM
MH(pOPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI

Pe3yJIbTaThl UX
pelleHrs Ha OCHOBE
¢duznonoro-
OHMOXMMHUYECKHUX
3aKOHOB U TPaBHII

Koo WNupukarop Ilepedens muIaHUpyeMBbIX
xomne- | Pe3yJIbTaTbl OCBOCHUS JOCTHKEHUS pe3yJabTaToOB 00y4EHUs 110
menyuu KOMIIETEHIIH TUCLUTUIAHE

3HATh:
- XMMHYECKHH COCTaB OCHOBHBIX
TPYIII C/X KyJIbTYp;
- CYLIHOCTh OOMEHA BELECTB U
SHEPIUH, MPOUCXOASIIINX B
pacTUTEIILHOM OpPraHU3ME;
- 3aBUCUMOCTh OMOXUMHUYECKOTO
COCTaBa OT ITOYBEHHO-
KIMMaTUYEeCKHUX YCIOBUH U
3JIEMEHTOB TEXHOJIOIHU
BBIpAIIUBAHMS;
- OMOXMMUYECKHE OCHOBBI
NJ1-100mk-1 (dopMupoBaHus
PeImacT KOHKPETHELS BBICOKOKAUECTBEHHOT'0 YPOJKasi.
CrnocobeH pemarh | 3a7auu yMeThb:
TUIIOBBIE 3a/1a41 npodeccuoHaIbHON - IPUMEHSATH 3HAHUSA O
pohecCHOHANBHON | 1eATENbHOCTH (OLIEHKA | OMOXMMHUYECKOM COCTaBe
NeSITeIbHOCTH Ha U TOBBILLICHHUE pacteHuil uig 000CHOBaHUS
OCHOBE 3HaHUU IIOKa3aTesIen COBPEMEHHBIX TEXHOJIOTHI
OIK-1 | OCHOBHBIX 3aKOHOB | JKH3HENCATENHHOCTH BbIpaIllMBaHUS
MaTeMaTHYECKUX U | paCTCHUN) U CEJIbCKOXO35UCTBEHHBIX KYJIbTYD;
€CTECTBEHHbIX HayK C | IPEJCTaBIseT - OOBSACHATH U3MEHEHUS

OMOXMMHYECKOI'0 COCTaBa B
3aBUCHMOCTHU OT '€HOTHIIA U
YCJIOBUH BBIPAILIMBAHMS;

- OLICHUBATh MUIIEBYIO U
TEXHOJIOTHYECKYO IIEHHOCTh
PacTEHUEBOUECKOM NPOIYKIINH,
€€ MPUTrOAHOCTh ISt
nepepadoTKH;

- CIIOJIb30BAaTh OMOXUMHYECKHE
MOKa3aTeNn JJIsl XapaKTePUCTUKHI
Ka4yecTBa, MUTATEIILHOM [IEHHOCTH
1 SKOJIOTMYECKON 0€30MacHOCTH
PacCTUTEIBHOMN MPOIYKITUH.

BJAJACTh:

- OCHOBHBIMH MCTOANKaMH
OIpCACIICHUA Ka4yeCTBa
PaCTUTECIBHOI'O ChIPbS, UX HI/IHIGBOP'I
U TEXHOJIOTMYECKOM OCHHOCTH.




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JlaHHass JDUCHUIUIMHA OTHOCUTCSA K bioxy [ o0s3aTenbHOM YacTH 0oOpa30oBaTeIbHOMN
MIPOrpamMMBlI.

Jns u3ydyeHus IUCHMIUIMHBI HEOOXOAMMBI 3HAHUS B 00JacTH: OOTAaHHMKH, XUMHH,
¢bu3noIOrNK pacTeH.

buoxumusi pacteHuil sBisieTCS NPEIUISCTBYIOLIEH TUCHUIUIMHON Ui JAUCLMILINH:
arpoXuMusi, paCTEHUEBOJICTBO, 3alUTa PACTEHUN U MPUMEHEHHE XUMUYECKUX CPEJICTB, OCHOBBI
9KOTOKCHKOJIOTUH.

Jucuumnmna u3ydaercs Ha 2 Kypce B 4 cemecTpe 1o ouHOU opme 00ydeHusl.

3. O0beM AUCHHUILVINHBI H BBl y4eOHOH padoThI

OO1ast TPyA0EMKOCTh AUCHUILIHHBI cocTaBiisieT 108 yacoB ( 3 3aUeTHBIX eIMHULL).

Bun yuebHoli paboThl dopma 00yueHus
OYHas
AyauTopHble 3aHATHSA (BCEro) 42
B mom uucne: -
JleKuoHHOTO THITA 14
CeMHHapCKOTO TUTIA 28
CamocrosiTesibHas padora (Bcero) 66
B mom yucne: -
[TpopaboTka MaTepuana JeKIuH, 33
MOJITOTOBKA K 3aHITHIM
CaMocTOsATENbHOE U3YUEHUE TEM 3,5
KoHTponbHbIe paboThI -
Pedepar 16
Pa3paboTka cooOneHus-pe3eHTaAINH 13,5
By npoMexXyTOUHOM aTTeCTalluu: 3a4yeT
O01mas Tpy10eMKOCTh:
4acoB 108
3a4ETHBIX €IUHULI 3

4. Conep:xkanue IUCHUNTHHBI

4.1. Conep:xaHue pa3ieoB I CHUIITAHBI

Ne | HaumenoBaHme pazaeiia Conep:xanue pasjiena
n/n JUCHUILIMHBI
1. BBenenue B OMOXUMUIO [Tpenmer, 3a1auu 1 MeCTO OMOXUMUU PACTEHUN B CHCTEME

OMOJIOTUYECKUX 3HAHUHM CPeIN €CTECTBEHHOHAYYHBIX U
arpOHOMMYECKHUX TUCUUIUINH. MicTopus pa3BuTHs
OMoXuMUU pacTeHUN. MeTo1bl OMOJIOTHYECKON XUMUH.
buoxumust — TeopeTuueckas OCHOBa OMOTEXHOIOTHH.
CoBpemeHHbIe TPOOJIEMBI U OTKPBITHS B OMOXUMUU
pactenuii. buoxuMmuueckue 0COOEHHOCTH CTPOCHUS
pacTuTenbHON KieTku. KileTouHas cTeHKa — BHEUIHSS
CTPYKTypa U OPTaHOU] KJIETKU pacTeHus. MemOpaHbl
pacTuTenbHOM KieTku. IIponcxoxaenne opranonjoB
PACTUTENILHOMN KIIETKU. XUMHUYECKHI COCTaB PACTUTEIbHOMN




KJIETKU. buoxumuueckoe crpoeHue pacreHui. Poib
XMMHYECKHX DJIEMEHTOB B HX JKH3HEAEATEIbHOCTH.

VYrieBobl U JIUIUAEL

OcHOBHBIE TPYNIIBI YIIIEBOJOB pacTeHuil. MoHOCaxapu/bl.
Hucaxapunpl. Onurocaxapusl. [Tonucaxapuasl. Cocras,
CTpOEHHE, CBOMCTBA M (PYHKIIMU YTIECBOJIOB B PACTUTEIIEHOM
opranusme. CoaeprkaHue yriieBOJ0B B PACTUTEIBHOM ChIPbE
Y UCIIOJIb30BAHUE UX B MUIIEBOUN MPOMBIILIIECHHOCTH.
XUMHUYECKUE CBOMCTBA M KAUYECTBEHHBIE PEAKIIMHI
yraeBonoB. Kimaccudukarus Tunuaos, uX cOCTaB, CTPOSHUE,
CBOMCTBA U (DYHKITMU B PACTCHHIX. XUMHYECKUE CBOMCTBA
munugoB. OleHKa Ka4ecTBa U IIUTAaTCIbHON IIEHHOCTH
Mmacei. Koncrantel xupoB. KauecTBeHHbIE peakiui Ha
JIUTIUJIBI U YTJIEBOIBI.

ABOTHCTEIC BEIlIECTBA

®opmbl a30Ta, MOCTYMAIOIINE B PACTCHUS. ACCUMUIISIIHS
HUTPATOB U amMmuaka. [Ipespalenue a30TUCTBIX BELIECTB B
pacTUTEILHOM OpPTaHU3Me: peaKii aMUHHPOBAHUS,
nepeaMUHUPOBAHHMS, 1€3aMHUHUPOBAHUS,
JeKapOOKCHIMPOBAaHHUS aMUHOKUCIIOT. COCTaB, CTpOCHUE,
CBOICTBa U (DYHKIIMU a30TUCTHIX U OEJIKOBBIX BELIECTB
opranm3ma. [lomumenTuaHas Teopusi CTpOSHUs OemKa.
VYpoBHM opranuzanuu 0elKoBbIX Mosekyl. Knaccupukanus
AMHHOKUCIIOT, IICITUI0B U oeinkoB. Ilonsarue
IPOTEMHOTEHHBIX, CBOOO/IHBIX, HE3aMEHUMBIX ¥ YACTHYHO
3aMEHMMBbIX aMMHOKHUCIIOT. OIIeHKa MUTATeIbHON IEHHOCTH
OEJIKOB 110 aMUHOKHUCIIOTHOMY cocTaBy. OcoOeHHOCTH
CTPOEHHS HYKJICMHOBBIX KHCJIOT, UX POJIb B OpPTaHU3ME.
OcHOBHBIE IPUPOAHBIE ENTH Ibl. XMMHUYECKHE CBOMCTBA U
KauCCTBCHHBIC PCAKIIUU OEJIKOB. HYKJ'ICI/IHOBI)IC KHCJIOTBI 1
HYKJICOTUJIBI.

DepMEHTHI.
buosHepreruka

DepMEHTHI: XapaKTepPUCTUKA, HOMEHKIIATYpa, CBOMCTBA U
knaccudukanus. MexanusMm (epMEHTaTUBHOTO KaTalu3a.
Bnusinue yciaoBuii cpesibl Ha aKTUBHOCTh (PEPMEHTOB.
[TonsiTre n30hepMeHTOB U MyITbTU(HEPMEHTHBIX
KOMILJIEKCOB. 3aKOHBI TEPMOJUHAMUKH, UX JEHCTBUE B
’KUBOM OpraHu3Me. JHEePreTHKa OMOXUMHUUECKIX
MPOLIECCOB. DHAEPrOHNMYECKUE U IK3EPrOHUYECKUE PEAKIUH.
Makpo3pruyecKkue COeMHEHHUSL.

BurtaMuHbl U BelecTsa
BTOPUYHOI'O
MPOUCXOKICHUS

Knaccuduxkanus, cocras, ctpoeHue, QyHKIUU U
Ouosiornyeckas posib BUTAMUHOB. VI3MeHeHHe coepxKaHus
BUTaMUHOB I10]] BIMSHUEM BHEIIHUX yciaoBuil. [Ipusnaku
HEZ0CTaTOYHOCTU BUTAMUHOB B OPraHU3ME YEJIOBEKA.
Bropuunbie MeTa00IUTHI PACTEHHI: AJIKATOU/TIBI,
TJIMKO3UIbI, (PeHONbHBIE COeTMHEHUS, Y(PUPHBIE MacIa U
CMOJIBL, U UX dKosoruueckas poib. Conepxkanue BBII B
pacTuTenbHOU nMpoayKiuu. ['opmoHbI pocTa. @UTOrOPMOHBI.
XUMHYECKOE CTPOEHUE U OMOXUMUYECKUE (PYHKIIMH B
pacTUTEILHOM OpraHU3ME.




OOMEH BELLECTB B
opraHusMe

[lepBuYHBII  CHUHTE3  yIIAEBOJAOB TpU  (POTOCHUHTE3E.
dortocuntes. Mctopus mzyuenus ¢orocuHTesza. [ITurMeHTHI
dorocunTe3a:  KiIaccupUKalMsA, CBOIMCTBAa, OMOCHHTE3.
Bakyonspueie mnurmenTel. CBeToBass M TeMHoOBas (haza
dorocunTesa. [lerrozodocdarHbIil M TITMOKCHIATHBIA ITUKIT
U ero Ouonornveckas posib. [loHsTre Merabonm3ma. Llukn
TpukapO6oHOBbIX KucaOT. Lukn Kpebca. OcobGeHHOCTH
CHHTE3a OJIMro- U mosucaxapuaoB. CHHTE3 U pachaj )KUPOB
U WX COCTaBHBIX dacteid. (OcoOeHHOCTH 00pa3oBaHUs
HEHACHIIICHHBIX XUPHBIX KUCIOT. Peaknuu aMUHUPOBAHHUS,
HepeaMUHUPOBAHHS, JIe3aMUHUPOBAHUSI u
JeKapOOKCUIIMPOBAHUS aMUHOKHUCIOT. DTarbl OHMOCHHTE3a
Oenka. [loHATHE O MATPUYHOM CHHTE3¢ M HYKJICOTHIHOM
kojie. OCOOEHHOCTH CHHTE3a HYKJICHMHOBBIX KHCIIOT.

BbruoxuMmuueckue 0CHOBBI
KauecTBa MPOAYKIUU
PaCTUTENBHOTO
MPOUCXOXKICHUS U
YCTOMYHMBOCTH PACTEHUN

XUMHYECKUH  COCTaB 3€pHA U CEMSH  3CPHOBBIX,
3epHOO0OOBBIX, MACIUYHBIX, IJIOJOBO-ATOHBIX, OBOIIHBIX
KyJbTyp. bHOXMMHUYECKHII COCTaB 36pHAa OCHOBHBIX 3J1aKOB.
buoxumuueckuif cocTaB CeMSH OCHOBHBIX 3epHOO000BBIX
KyJIbTyp. bBHOXMMHYECKHI COCTaB CeMSH MAaCIUYHBIX
KylIbTyp. buoxumuss u mnumeBas UEHHOCTh KIIyOHeH
Kaptoderns u TonnHamOypa. bruoxumust u numieBas 1eHHOCTh
OCHOBHBIX KOPHEIUIOZOB (MEeTPYIIKa, MOPKOBB, PEIIUC, PEra,
penpka, 1p.). buoxumus u numieBas HEHHOCTh CAJIATHBIX H
MPSIHBIX OBOLIHBIX KYJIBTYp (cajaT, YKpOI, 1aBelb, IIIMHHAT
u 1p.). bBuoxumus u numeBas HEHHOCTh OBOIHBIX TOMATHBIX
KylabTyp (TOMaThl, OakiakaHbl, meper). buoxumus wu
MUIIEBasi IEHHOCTh OBOIIHBIX KaMyCTHBIX KYJIBTYp (Karycra
Oelloko4yaHHas1, IBETHas, OproccenbCckas, Koiabpabu u 1p.).
bruoxumusi, muimeBas U JIEKapCTBEHHAs! IEHHOCTh JTYKOBBIX
OBOIIHBIX KYJIBTYp (BHIBI JIyKa, YECHOK). bruoxummueckuit
COCTaB  OBOILIEH: OrypuoB, Ka0aykoB, IaTHCCOHOB.
bruoxumuueckuii coctaB M MHILIEBas LEHHOCTb CAJOBBIX U
ATOJIHBIX KYJBTYp. 3aBUCUMOCTb OMOXUMHUYECKUX IIPOLIECCOB
OT  TEHOTWIIA,  TOYBEHHO-KJIMMATHYECKUX  YCIIOBMIA,
MIPOBOTUMBIX arpoTEeXHUYECKUX MEPOTIPUSTHIA.
buoxumuueckue  MeXaHHW3Mbl ~ HM3MEHEHHMs  KadecTBa
pPacTeHHEBOUYECKOM TPOTYKITHH npu XpaHEeHUH,
nepepaboTke. MexXaHU3Mbl 3aIIUTBl M YCTOWYMBOCTH Y
pactenui. Pactenme wu crpecc. Tumbl M HCTOYHUKH
OKHCIUTENIBHOTO CTpecca. YCTOMUMBOCTH PACTEHHH K
daktopam cpenpl. OOmuMe BOMPOCHI OHMOXUMUUYECKOU
yCTOMUMBOCTH. BbDKHMBaHHWE pacTeHUH B KOHKPETHBIX
yCIIOBUSIX cpelbl. AKTUBHbIE (OpPMBI KHUCIOpOJa H
NEePEeKUCHOE OKHCIeHHe IMNUI0B. COCTaB aHTHOKCUAAHTHOU
CHUCTEMBI pacTeHHW. Bumel m (QyHKIUM aHTHOKCHIAHTOB.
MMMyHHTET pacTECHUM.

4.2. Pa3znennl TMCHUILINHLI 1 BUABI 3aHATHI

o4Hasi popMa 00ydeHUs

No

/o

JAUCHTUITIIMHBI

HanmenoBanue pasznena Jlexumonnoro | CeMMHapCKOTo CP Bcero,

THUIIa THIIA qaCOB

1

2

3 4 5 6




1. | BBenenne B OHOXUMHUIO 4 2 12 18
2 | YrieBoasl U JIUIIUIEI 8 9 17
3 | A3oTucThIC BellecTBa 6 9 15
4 | ®epmenTsl. buosnepreruka 2 2 9 13
5 | ButamuHbl 1 BemiecTBa 6 9 15
BTOPUYHOTO NMPOUCXOKICHHS
6 | OOMeH BelecTB B OpraHu3Me 6 2 9 17
7 | Buoxumu4eckue OCHOBBI 2 2 9 13
KauecTBa MPOAyKLIUU
PaCTHTENHHOTO MPOUCXOKICHUS
Y YCTOMYMBOCTH PACTECHUN
Hroro: 14 28 66 108
4.3. 3aHsATHSA CEeMUHAPCKOI0 THIIA
Ne TpynoeMKocCTE
/11 Ne pasnena Tema > (gac)
JTUCIUTUTAHBI
ouHas
1 2 3 4
1. 1 buoxumunueckoe ctpoenue pacteHui. Pob 2
XUMHUYECKHX JJIEMEHTOB B MX JKH3HEICATEIIHHOCTH
2 2 Krnaccudukanus IummumoB, X COCTaB, CTPOCHHE, 2
CBOICTBa U (DYHKLIMU B PACTECHUSIX.
3 2 XUMHYECKHE CBOMCTBA JIUIINI0B 2
4 2 Cocras, cTpoeHue, CBOCTBA U (yHKIIUU 2
VTJICBOJIOB B PACTUTEIILHOM OPTaHU3ME.
5 2 XHUMHYECKUE CBOMCTBA U KAUECTBCHHBIC PCAKIIUA | 2
YTJICBOJIOB
6 3 Kiaccudukanus aMUHOKHUCIIOT, IENITHIOB 1 2
OEJIKOB.
7 3 XUMHYECKUE CBOWCTBA U KAYECTBEHHBIE peakuuu | 2
OEJIKOB.
8 3 HykIJIeMHOBBIE KUCIOTHI M HYKJICOTHIBI 2
9 4 @DepMeHTBI: XapaKTEpUCTHKA, HOMEHKJIIATypa, 2
cBOiicTBa U Kiaccudukanusa. Mexanuzm
(bepMEHTAaTUBHOTO KaTaJn3a.
10 5 Knaccudukanms, cocras, crpoenne, QyHKIIUU U 2
Ouosoruyeckasi pojib BUTAMHHOB.
11 5 Bropuunbie MeTa00IUTHI PACTEHHI: aJIKATIOU/TBI, 2
TTIMKO3U/IbI, (DEHONBHBIE COeTMHEHNUS, Y(PUPHBIE
MacJia ¥ CMOJIBI M UX DKOJIOTHYECKasl POJIb.
12 5 DUTOrOPMOHBI. 2
13 6 [TurmeHnThI poTOCHHTE3A: KiIaccuuKalys, 2
CBOIiCTBa, OMOCHHTE3. BakyosisspHbIe MUTMEHTHI.
14 7 MMMyHHTET pacTeHui 2
Hroro: | 28

4.4. Y4eOHble 3aHATHS, Pa3BUBaKOLIMe Y O0yYarOIIUXCS HABBIKM KOMAHJAHOW paldoThI,

MEK/INYHOCTHBIC KOMMYHUKAaIUH,

npedycmompenwvt OIOI1

4.5. YueOHble 3aHATUS B (popMe NPAKTHUYECKOH MOATOTOBKHU - He npedycmompenst OIIOI1.

NPUHATHE PpelleHuil, JHIepCcKHue KadecTBa -

He



4.6. IlpumMepHasi TeMATHKA KYPCOBBIX MPOEKTOB (PadoT) - He npedycmomperno OIIOII.

5. Opraﬂmaunﬂ CaMOCTOATEIbHOM p360Tbl 06y‘lalOIIII/IXCﬂ o JTMCHMIIJIMHE

5.1. Tunbl caMOCTOSATEIbHOM PA0OTHI U €€ KOHTPOJIb

N dopma 0bydeHus .
Tun camocTosiTeIbHON PadoThI Texymuii KOHTPOJIb
oYHas
IIpopaboTka MaTtepuana JeKIui
pob P ’ 33 TECTUPOBAHUE
IIOATOTOBKA K 3aHATUIM
TECTUPOBAHUE
CamocrosiTenbHOE U3yYCHHE TEM 3,5 Wi
cobeceloBanue
Pedepar 16 OIICHKa pedepara
Pazpabotka coobmenus- 135 3aIuTa COOOIIECHUS-
IIPE3EHTALAN ' IIPE3CHTALUN
BCET0 YacCOB: 66

5.2. YueOHO-MeTOAUUYECKHE MaTepuaJbl 1Js CaMOCTOSITEIbHOI paﬁoTbI:

1. Tecto! nns camokouTposst, coctaBnenHbie Kosans E.B. (OMOC na nnatdopme Moodle).
2. Cnaiig-nexkuuu u Japyrue y4yeOHble Marepuanbl, mnojarororieHHble Kosames E.B.
(https://disk.yandex.ru/d/6_dCBc1FSyuiEg).

3. buoxumust pactenwmii [ dnekTponHbIid pecype] / I'.-B. Xennar ; mep. ¢ anrii. — 2-¢ U3,
(31.). — M. : BUHOM. JlaGopatopus 3nanuit, 2014. — 471 c. : un. — (Jlyumuii 3apyOGexHbIit
y4E€OHUK).

4. https://www.elibrary.ru - Hay4unas s;eKkTpoHHast OHOIHOTEKA.

5. http://www.protein.bio.msu.ru/biokhimiya/index.htm - UHTEPHET-BEPCUS
MEXYHApOHOT0 KypHaJIa 1o OmoxumMuu, ctathu B pdf-hopmare.

6. Poroxwun, B. B. buoxumus pacrenutii : yaeOunuk / B. B. Poroxxun. — Cankr-IlerepOypr :

I'NOPH, 2012. — 432 c. — ISBN 978-5-98879-118-8. — Texkcrt : anexkTpoHHbli // JlaHb :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/58741.
7. daneesa E.d. buoxumus pacrenunii / E.®. @aneesa. — T.: TAYK TOHB. — 2014. — 308 c.

5.3. TemMbl, BBIHOCHMbIE HA CAMOCTOSITE/IbLHOE HU3yYeHHeE:

Paznea 1.

1. CoBpemeHHbIe TPoOIeMbl U OTKPBITHS B OMOXUMUU PACTEHUI.

Paznen 2.

2. ®opMbI a30Ta, MOCTYNAIOLINE B pACTEHHSI. ACCUMWISLMS HUTPATOB U aMMHAaKa.

3. OneHka MUTaTeNbHOM LIEHHOCTH OEJIKOB M0 aMUHOKHUCIOTHOMY COCTaBY.

Pa3nea 6.

4. ITento3odochaTHBIN U ITUOKCUIATHBINA LUK U €r0 OMOIorHYecKas posb.

Paznea 7.

5. 3aBUCUMOCTh OMOXMMHYECKHUX IIPOIIECCOB OT TE€HOTUIIA, MOYBEHHO-KIMMATHUYECKUX

YCIJIOBH, IPOBOANMBIX arpOTEXHUYECKUX MEPOIPUATHH.

5.4. Tembl pedpepaToB:

Paznen 7.

1.  buoxummueckuii cocTaB 3epHa OCHOBHBIX 3J1aKOB.

2.  buoxummueckuil cocTaB CEMSH OCHOBHBIX 36pPHOOO0OBBIX KYIBTYP.
3.  buoxumudeckuii COCTaB CEMSH MaCIIMYHBIX KYJIBTYP.


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

4.  buoxumus W TUIIEBas IEHHOCTh KIIyOHEH kapTodens u TonuHaMOypa.

5. buoxumus ¥ mUIIEBas IEHHOCTh OCHOBHBIX KOPHEIUIONOB (TIETPYIIKAa, MOPKOBb, PEIUC,
pena, peabka, zp.).

6. buoxumus u nuIEeBas EHHOCTh CATATHBIX W MPSHBIX OBOIIHBIX KYJBTYp (cCayiaT, YKpOoIl,
HIaBeib, IIMUHAT U JIp.).

7. buoxumus W THIIEBas [EHHOCTh OBOIIHBIX TOMATHBIX KYJbTYp (TOMaThl, Oakia)KaHsbl,
neper).

8.  buoxumus W nuIIeBas EHHOCTh OBOIIHBIX KAMyCTHBIX KYJNBTYp (Kamycra OeloKodaHHas,
IIBETHAsI, OproccebcKasi, KOJIbpaOu | JIp.).

9.  buoxumus, UIIEBas U JEKAPCTBEHHAs IIEHHOCTH JIYKOBBIX OBOITHBIX KYJIBTYpP (BHIBI TyKa,
YECHOK).

10. buoxuMHYECKHUI COCTaB OBOIICH: OT'ypIIOB, KAOAYKOB, MATHCCOHOB.

11. buoxuMuyeckuil COCTaB U MUILEBas EHHOCTh CaJ0BbIX U ATOIHBIX KYJIBTYP.

6. @oHA OLEHOYHBLIX CPEACTB /Uil NPOBEJAEHUS] TNPOMEKYTOUHOH AaTTeCTANNHU
00y4YaKOIIHUXCS M0 TUCHHILINHE

6.1 IlepeuyeHb KOMIETEHHHWI W OIEHOYHbIE CPeJACTBA HHIAUKATOPA TOCTHKEHMSI
KOMIIeTeHI M

Koo [Iepedyens muIaHMpyeMBbIX HanmenoBanue
WNHaukaTop NOCTHKEHUS
Komne- pe3yabTaTOB 00Y4EHUs O OLICHOYHOI'O
KOMIIETEHIIUH

MeHyuu JUCLIUTITINHE CpEJCTBa
3HATh: Tect
- XUMHUYECKHH COCTaB OCHOBHBIX
IPYIII C/X KYJIBTYP;
- CYIIHOCTh OOMEHa BEHIeCTB U
SHEpruy, IIPOUCXOIAIINX B

PacTUTEIIBHOM OpPraHU3ME;
- 3aBHCUMOCTb  OMOXMMHYECKOIO

COCTaBa oT IIOYBEHHO-

KIMUMAaTHYECKUX CIIOBU u
N/I1-100mk-1 y

3JIEMEHTOB TEXHOJIOTUH
Penraer koHKpeTHBIC 3aqaun | BPIPAIIHMBAHNA,
npodeccHoHanbHOI - OMOXUMUYECKUE OCHOBBI
JIEATETLHOCTH (OIIEHKA popmupoBanus
HOBLIIICHHE TOKa3aTelei BBICOKOKQUECTBEHHOTO yPOKasl.

OIK-1 KU3HENEATEILHOCTH
yMeTb:

pacTeHuii) U IPeICTaBIIsACT
pe3yNbTaThl X PEIICHUS Ha
OCHOBE (PU3HOJIOTO-
OMOXMMHYECKHX 3aKOHOB H

- IPUMEHSTD 3HAHUS 0
OMOXMMHYECKOM COCTAaBE pPaCTEHUU
s 00OCHOBaHMS  COBPEMEHHBIX

TEXHOJIOTHI BBIpAIIUBaHUS
paBuI 9 .

CEJIbCKOXO35IMCTBEHHBIX KYJIbTYD;

- 00BICHITH N3MEHEHUS

OHMOXHUMHUYECKOTO CcOCTaBa B

3aBUCUMOCTH OT T€HOTHITA U yCIIOBUM

BBIPAIIIUBAHUS;

- OLIEHUBATh 10001 (9:3% ) u

TEXHOJIOTHYECKYIO IIEHHOCTD

pacTEeHUEBOTUECKON MPOIYKIUHU, €€
MIPUTOHOCTH JIJISl IEPEPAOOTKHY;




- UCTIOJIH30BAaTh OMOXUMHUUECKUE
ITOKA3aTeN! JUIsl XapAKTEPUCTUKA
Ka4eCTBa, MUTATEIbHON LIECHHOCTH U
HKOJIOTUYECKOM 6€3011acHOCTH
PacCTUTENBHOU NPOAYKIIUH.

BJAJ1€Th:

- OCHOBHBIMH MCTOANKaAMH
OIpCACIICHUA KaUCCTBA PACTUTCIIBHOIO
CbIPbs, ux MTHIIEBOM n

TEXHOJOTMUECKON [IEHHOCTH.

6.2. IlIkaabl oeHNBAHNSA

3aueT npoBoauTcs B hopMe cobecenoBanus win B hopme TecTupoBanusi. TectupoBanue
nposoautcs B JONC na miardopme Moodle u Bkirogaer 30 BOIPOCOB pa3IudHOMN CI0KHOCTH.
Bpewmst, KoTopoe OTBOIUTCS Ha MOMBITKY pemieHus Tecta — 45 muayT. O0ydaromemycs
MpeaoCTaBisieTcs He 0oJiee 2 MOMBITOK.

[Ipu cobecenoBanum 0OydYaIOMIEMYyCsl JOCTACTCS BapUaHT 3aJaHHs MTyTeM COOCTBEHHOTO
ciydaifHOro BBIOOpa M mipenocTasisiercss 20 MUHYT Ha MOJITOTOBKY. 3alliTa TOTOBOTO PELICHUS
MPOUCXOJUT B BUIE cOOEcelOBaHUS, HA YTO OTBOAMUTCS 5 MHUHYT. 3amaHue coctouT u3 3-10
BOIPOCOB, TPeOYIOIIHE MUCbMEHHOTO OTBETA.

HIxaJia oneHMBAHUsI TECTUPOBAHMS HA 3a4eTe

% BBINIOJTHCHU S 3aJaHUA Pe3yabTar
50 -100 3a4TEHO
MeHee 50 HE 3a4TEHO

IIIkana omeHUBAHUSA coﬁecenonaﬂnﬂ Ha 3a4eTe
- «3a4YTCHO» BBICTABJIACTCA O6y‘IaIOHICMYC$I, €CJIM OH ACMOHCTPUPYCT 3HAUUTCIIbHOC ITIOHUMAHUEC
OCHOBHBIX IOHATHM M 3aKOHOB 6I/IOXI/IMI/II/I, MOKET JaTb OLICHKY MoKa3aTesek )KU3HeASATEIbHOCTH
paCTeHI/Iﬁ U PECKOMCHAAIWU IO UX IMOBBIIICHHUIO HA OCHOBEC (1)I/IBI/IOJ'IOFO-61/IOXI/IMI/I‘~IGCKI/IX 3aKOHOB
U IIpaBUII;

- «HEC 3a4TCHO» BBICTABJIACTCS 06y‘IaIOHICMYC$I, €CJIM OH JCMOHCTPUPYET HEO0OJIbIIIOE ITOHMMAaHHUE
OCHOBHBIX IIOHATHMH M 3aKOHOB 6I/IOXI/IMI/II/I, HE CIocoOeH AaTb OLCHKY nokasaTelei
KHN3HCICATCIIbHOCTH paCTeHI/Iﬁ U PEKOMCHAAIWU M0 HUX IMOBBIIICHHWIO HAa OCHOBC (1)I/I?>I/IOJ'IOFO'
OMOXMMHUUYECKUX 3aKOHOB U IpaBUJIL.

6.4. TunoBble KOHTPOJIbHbIE 321aHUS UJIN HHbIEe MaTepHAaJIbl:
VYka3aHbl B IPWIOKEHUU 1.

7. TlepeyeHb OCHOBHOI 1 10TIOJTHUTEIbHOH y4eOHOI JTUTEpPaATYPhI, HEOOXOAUMON /151
0CBOCHUA JUCHUIIJIMHBbI
a) OCHOBHasl TUTEpaTypa

1. ®aneeBa E.®. buoxumus / E.®. @aneeBa. — Tromensb: Tutyn. — 2017. — 268 c.
2. Kogans, E. B. [Ipaktukym no 6uoxumui : yueobnoe nocodue / E. B. KoBanb. — Tromens :
['AY Cesepnoro 3aypanbs, 2023. — 142 ¢. — ISBN 978-5-98346-135-2. — TekcT :



AJIEKTPOHHBIN // JIaHb : anekTpoHHO-0nOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/392099 (nata o6pamenus: 13.09.2024). — Pexum nocryna: ams
aBTOPU3. II0JI30BATEIICH.

3. Marnei, C. C. buonoruueckast Xxumust: cOOpHHK 3a1a4 u 3aaanuii / C. C. Marnei, B. B.
JleneBuu. — Munck: Bem. mk., 2019. — 204 c.

0) TONOJIHUTENbHAS TUTEpaTypa
1. ®aneeBa E.®. Atnac nekapcrBeHHbIX pactenuii / E.®@. ®aneesa. — T.: Turyn. — 2016. — 172 c.

2. Henbcon JI. OcnoBbl 6moxumun Jlennnmxepa: B 3 T. T. 1: OcHOBBI OMOXUMUH, CTPOCHUE U
Karanu3 [DNeKTpoHHbIN pecypce] : yueb. mocodue / . Hempcon, M. Kokc ; mox pen. A. A.
bornanosa u C. H. KouetkoBa ; niep. ¢ anri. kana. xuM. Hayk T. IT. MoconoBo#, kaH[. XuMm.
Hayk E. M. MonoukuHoii, kanj. 6uoi. Hayk B. B. benosa. — Dnekrpon. qan. — Mocksa : 131-
Bo "JlaGoparopus 3nanuit", 2017. — 749 c. — Pexxum nocryna:
https://e.lanbook.com/book/103034.

3. buoxumus [ DnekTpoHHBIH pecypc]: yaeonuk /mox pen. E.C. CeBepuna. — 5-¢ usn., ucrp. u
nor. — M.: TDOTAP-Menua, 2016. — 768 c. — Pexxum nocryma: https://studentlibrary. ru/book/
ISBN9785970437629.html.

4. buoxumust pacteHuit [Dnekrponnsiid pecypce] / I'.-B. Xennr ; nep. ¢ anri. — 2-e u3g. (971.). —
M. : BUHOM. JlaGoparopus 3Hanmii, 2014. — 471 c. : nn. — (Jlyqmmii 3apyOexHbIii yueOHUK).
— Pexxum gocrymna: https://vk.com/wall-93139590_ 154

7. IlepeyeHb pecypcoB HHGPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHON ceTH
"UHTepHer"
(6a3b1 aHHBIX, HH)OPMAIIMOHHO-CIPABOYHbBIC U TOUCKOBBIE CHCTEMBI, HHTEPHET PECyPChI)
. http://www.emanual.ru - yaeOHUKH B 37IEKTPOHHOM BHJIE.
. http://www.my-schop.ru UznarensctBo «Jlauby.

1
2
3. http://www.iprbookshop.ru «IPRbooks».
4
5

. https://wwwe.elibrary.ru - Hayunas smexTpoHHas GuHOIHOTEKA
. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MuTepHeT Bepcusi MEXIyHAPOTIHOTO
KypHaia 10 OHOXUMHH U OHOXMMHYECKHUM  acleKTaM MOJICKYJSIpHOH  OHomoruw,

OMOOpraHNYeCKON XUMHHM, MUKPOOMOJIOTMH, UMMYHOJIOTUH, (PU3UOIOTHH U OMOMEIUIIMHCKHUX
uccienoBanuii. Ctateu B pdf-popmare.

6. http://tusearch.blogspot.com - TTouck 371eKTPOHHBIX KHUT, IMyOsuKanuii, 3akoHoB, [[OCToB Ha
caiiTaXx HAay4YHBIX JJIEKTPOHHBIX OHOIMOTEK. B CMHCOK BKIIFOUEHBI OMOIMOTEKH WHOCTPAHHBIX
YHHBEPCUTETOB U HAYYHBIX OPraHU3aI[Hid.

9. Meroauyeckue YKa3aHus 1l 00y4al0UUXCH M0 OCBOCHHUIO TUCHHMILIHHBI

1. CamenkoBa, C. A. buoxumus pacrenuit : Mmetoauueckue ykasanusa / C. A. Camenkosa, B. A.
NBanoBa. — Ilen3a : [IT'AY, 2017. — 115 ¢. — TekcT : anexkTpoHHbIH // JlaHb : 37eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/131123.

2. Kosaib, E. B. [Ipaktukym no 6noxumui : yueobnoe nocodue / E. B. KoBans. — Tiomens : [AY
Cesepaoro 3aypanbs, 2023. — 142 c. — ISBN 978-5-98346-135-2. — TekcT : 251eKTpOHHBIH //
Jlanp : snexkTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/392099 (nata



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

obpamenus: 13.09.2024). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTENCH.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

1. Jlns mpoBeneHMs OHJIAlH 3aHATHI Ucnonib3yeTcs cepBuc Google Meet.
2. DnexTpoHHas UHPOPMALMOHHO-00pa3oBarenbHas cpesa Ha miarhopme Moodle.

11. MaTepl/laJIbHO-TeXl{I/I‘ICCKOC odecrneyeHue AUCHHUILIIMHBI

JJis ipoBeieHusl 3aHATHH 110 TaHHOW JTUCIUITIMHE UCIIOIb3YIOTCS:
- TeXHHUYECKOoe 000opyaoBaHue (KoMIbIOTEp, MpoekTop) (BuaeonpoekTop EPSON (nepeHocHoi),

HoyTOyk ACER TravelMate 2440);
- y4eOHbIE ayIUTOPUH, CHAOKECHHBIC CTOJAMHU U CTYJIBSIMH JUISI CTYJICHTOB M IIPETIO/IaBaTelIs;

- 7-425 Aynutopusi «brnoxumusi pacTeHuil U TeHeTHKW» (THIETKH, (QUiIbTpoBaibHas Oymara,
yamku [letpu, mpoOUpKyU U ITaTUB).

- 7-427 JlaGopaTopus (pU3HOIIOTUU B OHOXUMUH.

Pazmarounbrii marepuan: TaOIWYHBIC MaTEpUATbl, METOAWKH, MPE3CHTAIMU K JICKIIHOHHOMY
MaTepuaiy (craia-IeKIun).

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 HUHBAJIUI0B H JHUI ¢ OrpaHUYC¢HHBIMH
BO3MOZKHOCTSIMH 3/10POBbA

OO0yyeHre O0Yy4YarOIIUXCsl C OIPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI TPH HEOOXOIMMOCTH
OCYILIECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOHM paboueil mporpaMMmbl C HCIOJIB30BAHUEM CICIIHATBHBIX
METOJI0OB OOYy4YeHHS W JTUAAKTHYECKHX MAaTepUaloB, COCTABICHHBIX C Y4YeTOM OCOOEHHOCTEH
MCUXO(U3NIECKOTO PA3BUTHS, WHAWBUIYaTbHBIX BO3MOXXHOCTEH W COCTOSHHS 370POBBSI TaKHUX
obyuaroruxcst (06ygarorierocs).

B memsax ocBoeHus y4eOHOW MpOrpaMMbl AWCHUIUIMHB WHBAIWIAAMH M JIMIAMH C OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JTOPOBBS 00€CTICUNBACTCS:

*  JUId MHBAJUAOB M JIMI C OTPAaHWYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBS 110 3pEHHIO: pa3MeIleHNe B
JOCTYMHBIX I OOyYaloIIMXCsl, SBISIOMIMXCS CIENbIMH WM CIA0OBUIAIIMMH, MeECTaXx H B
aJanTHPOBaHHOW (OpMe CIPaBOYHOW HH(OPMAIMKM O PACTUCAHWU YYEOHBIX 3aHSATHI;, TPUCYTCTBUE
ACCUCTEHTa,  OKa3bIBAIOIIEro 00yUaroMeMycss HEOOXOIUMYIO TTOMOIITb; BBIITYCK
aNbTEPHATHBHBIX (JOPMATOB ~ METOAMYECKHUX MaTepuasioB (KpymHbId mpudT win aynuodailisr),
ucnonbp3oBaHue Bepcun caita mis crnaboBumsmux OBC IPR BOOKS u cnenmansHOro MOOWMIBHOTO
npunoxxenus: IPR. BOOKS WV-Reader (mporpamMbel HeBU3yaJdbHOroO JoCTyna K HH(pOpMaIuy,
npeiHa3HaYeHHOM I MOOMJIBHBIX YCTPOMCTB, paboTaronux Ha onepamnronHoii cucreme Android u i0S,
KOTOpasi He TpeOyeT cleluanbHO O0YYeHHOTO acCHCTeHTa, T.K. Jroau ¢ OB3 mo 3peHuto paboTarmT co
CBOMM YCTPOHCTBOM TPUBBIYHBIM CIIOCOOOM, HCHOJIB3Yysl CHENHaIbHBIE IITATHBIE IMPOTPAMMBI JIJIs
He3paunx Jojei, ¢ koropeiMu [PR BOOKS WV-Reader nmeer oHy0 COBMECTHMOCTS);

*  JUIA WHBAJHIOB U JIUIl C OTPAHWYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbBSI 1O CIIyXY: Ha/JIEKAITIMH
3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEJCHNE HH(OpMALINY;

* s MHBAJIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBbS, UMEIOMINX HapyLICHUS
OTIOPHO-/IBUTATEBHOTO arlliapara: BO3MOXHOCTB OeCTIPENITCTBEHHOTO JIOCTYIa 00YyYaIOIUXCsl B y4eOHbIE
MIOMEIIEHUs, TyaleTHbIe KOMHATBI M Jpyrue MOMeUleHusl Kadenpsl, a Takke NpeObIBaHUE B YKa3aHHBIX

MTOMEIEHUSX.

OO0pa3oBanue OOYYaIOMIUMXCA C OrPAHUYCHHBIMH BO3MOYKHOCTSMH 3JI0POBbSI MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYTUMH O0YYAIONIMMUCS, TAK U B OTJICJILHBIX TPYIIIAX WM B OTACITBHBIX
OpraHU3alHsIX.
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KOHTPOJIBHBIE 3AJTIAHUSA 1 UHBIE MATEPHUAJIBI OHEHKH
3HAHUM, YMEHUI, HABBIKOB U (WJIH) ONBITA JeATeJIbHOCTH, XapaKTePU3yOLIue

Tanbl GopMHUPOBAHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCIMIIINHBI
BHOXHUMMHS PACTEHHH

KommuiekT 3aganmii 1151 KOHTPOJIbHOI padoThI

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

Bapuant 1

B 1972 rony I'anc Cenbe pa3zpaboTail TeOpHI0, KOTOpasi Ha CETOAHSIIHUAN IeHb O0BICHSET
pas3JInYHbIE COCTOSIHUSL BCEX KHUBBIX OpraHu3MoB. MccnenoBanue nomy4uso HazBaHue — « Teopust
cTpecca». HecmoTps Ha TO, 4YTO €ro HCCIEJOBaHMsI KacajluCh OpraHHM3Ma 4YeJIOBEKa, Ha
CEerOJIHSAIIHUHN JIeHb TEOPHsl CTpecca Hallljla OITBEPHKAECHUE U ISl APYTUX KUBBIX OPIaHU3MOB, B
YaCTHOCTH JUId pacTeHuil. Pusnosornyeckue M OMOXMMHUYECKHE IIPOLECCHl PACTEHUIl B
CTPECCOBBIX YCJIOBMSX MOKa3bIBAIOT paziIMyuHble Hecnelu(uueckrue oTBeTHbIE peakuuu. OaHaKko
00111e 3aKOHOMEPHOCTH BCE K€ IIPOCIIEKUBAIOTCS.

B kieTkax pacteHuil ctpecchl pa3HON MPUPOABI IPOBOLUPYIOT YPE3MEPHYIO MPOIYKIIHIO
AKTUBHBIX (OPM KHCIIOPOJA U Pa3BUTHE OKHUCIHUTENBHOTO crpecca. OIpenenuTs MEepBUYHYIO
MUILEHb, HA KOTOPYIO JICHCTBYET CTPECCOBBIN (hakTop, JTUOO OYEHb CIIOKHO, JINOO B MPUHIIMIIE
HEBO3MOKHO.

Bo Bpems geiictBusi cTpecc-paktopa B KiIeTKax (opmupyercs Hecneuupuyeckas
YCTOHYMBOCTD, OIHAKO IIPU yCUIIEHUH 3P (eKTa MPOUCXOANUT CHa/l 3alUTHON CUCTEMBI OpraHu3Ma
U HacTynmaer ero ruoenb. I[loNOKUTENbHBIA CTUMYJISLUOHHBIA CTpecC MONy4Wsl Ha3BaHHE
JyCTpECC, a NaToJIOTMYECKUN — nucTpecc. ['paHuiia Mexx1y JaHHBIMHM BUIaMH CTpecca 3aBUCHUMa
OT CHJIBI BO3/ICUCTBUS U UCXOAHOM ycToitunBocTH opranusMa (Cenbe, 1979; Uupkona, 2002).

BripaxkeHne «OKHCIUTEIbHBIN CTPEeCcC) MPUMEHSETCS ISl XapaKTePUCTUKH TOBBIIICHHOTO
HaKOIUIEHUS aKTUBHBIX (OpM KHUcIopoa B kieTkax (Scandalios et al., 1993). Mexanusm pa3BuTus
cTpecca 3alyckaeTcss Npu JucOalaHCe aKTUBHOCTU  OKHUCIIUTENbHBIX IPOLIECCOB U
AHTUOKCHJIAHTHOM 3amuToil kieTok. B xome pa3BuUTHS cTpecca JOCTUTAETCsl MaKCHMallbHas
aKTUBAllMsl MEXAHM3MOB, BKJIIOYAIOUIMX YCTAHOBJIEHUE TOJEPAHTHOCTHU, H30€raHus U
JIeTOKCUKalMU. BrocnencTBuuM mpouecchl OKUCIEHUS TOJBEpraloT CTapeHuto Haubosee
MOCTPaJIaBIINe OT CTPecca KOMIIAPTMEHTHI KJIETKH, YTO MPUBOINT K MOTEPE UMH PETYISITOPHBIX
¢GyHKIUMI. B KOHEYHOM MTOTe U3 aMUHOTPYII OEJIKOB U NMEPEOKUCIICHHBIX JIUITUA0B 00pa3yoTcs
CIOCOOCTBYIOLIIME OTMHUPAHHUIO KJIETOK ajbAeTruibl W JUNO(YCHUHBI, a TaKXKe MPOIYKThI
denonoxcunas u nepoxcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

[Ipown3BocTBO akTUBHBIX (hopM kuciaopoaa (APK) — 3To HopManbHbBIN MPOLECC, KOTOPBIN
IPOMCXOTUT B PACTUTENBHBIX (POTOCHHTE3UPYIOIUX KIETKaX, B YaCTHOCTH, B XJIOPOIJacTax,
MUTOXOHJIPHUSIX, IEPOKCHCOMAX U aloIlIacTe.

Takum 00pazoMm, akTHBHBIE (OPMBI KHUCIOPOAA KaK CHUJIbHBIE U PEAKIMOHHOCIOCOOHBIE
OKHCITUTENH TOTCHIIMAIEHO MOTYT pa3pyIIUTh U YOUTH KIeTKYy. HO B HEMOBpeXIeHHBIX KIIETKaX
YpOBEHb AaKTHBHBIX (OPM KHCIOpPOJa HEBBICOK, YTO OOecreunBaeTcsi paboToi cHeluabHBIX
depmenTHBIX cucteM. OfHaKO cojepXaHHe aKTUBHBIX (OPM KHCIOpoAa OBICTPO pacTeT B
HEeOJIaronpHUsTHBIX JJIs KJIETKHU YCIOBUSAX, YTO MPUBOAUT K PA3BUTHIO OKUCIUTEIHLHOTO CTpecca.

3aganue 1.
Omeembme Ha 60NPOCHL:
1. [lepeuncnure kakue cCBOOOAHBIE PAAUKAIBI MOTYT 00pa30BBIBATHCS B KIIETKE. 3alUIINTE

YpaBHEHHsI peaKIMii POIIECCOB, IPU KOTOPBIX OHU MOT'YT 00pa30BBIBATHCS?



2. OnumuTte KakuM 00pa3oMm mpoucxoauT kommnaptMmeHtanus ADK (B kakux opraHeniax
kieTku kakune ADK obpasyrorcs u modemy).

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

Onuwume ¢ nosuyuu meopuu OKUCIUMENbHO20 CIMPecca Kakoe COCMOsSHUEe UCNbIMbleaem
PAacmumenvHulil Op2anu3M U no4eMmy bl COeNaIu maxue 6ublo0ul. IIpUHSTH 32 OCHOBY credyiouee
(Bce uncia NpUBEIEHbBI UCKIIIOUUTENIBHO JUIs PELICHU 3a/jad, MOTYT 3HAYUTEIbHO OTJINYATHCS OT
peaJIbHBIX 3HAUEHUN):

Conep:xanue B HopMe (KOHTPOJIb)

Xmopodumtel |AHTOIMAHE AckopouHoBas | DeodutnH KapornHouas! |MaoHoBEIH |[Iepokcraasbl
(Mr/r cyx (%) KHCIOTa (MI/T (mkr/T (Mr/r cyx  |auanpaerun ((OTH.eI/T CBIp
MaccChl) CyX Macchbl) CBIpOit MaccChl) (EMOITB/T) MaccChl)
MaccChl)
5,5 0,8 2,0 650 1 8 100

Ha xirymOy ¢ caioBbIMH acTpaMu 1onajia Boja, cojeprxariasi HeTenpoayKThl 1 MOIOIINE
CpPEZCTBA, IOCJIE€ MBIThs] aBTOMOOMJIS. AHAIN3 OMOXMMHUYECKHX ITOKa3aTesel IUCThEB ObLI
HPOBE/ICH Cpa3y B 3TOT JieHb, U Ha 4if eHb nociie pa3nusa (puc. 1-2). beutu nmony4yensl rpaguku
coctosiaus pactennit (MJIA — MamoOHOBBIN TUATTBICTH).

MOA KapoTuHounabi
25 12
20 10 I

15

10

Ananbaernaa, HMoAb/T
Maccbl
[=a]

CoaepaHHe MaNOHOBOIO
CofepskaHue KapoTMHOMAOB, MI/T CyX

Jenb 1 JeHb 4
Jenb 1 Jenb 4

Bapuanr 2

B 1972 rony I'anc Cenbe pa3paboTan T€OpHio, KOTOpas Ha CErOHAIIHUAN I€Hb OOBIACHSIET
pa3IMYHbIE COCTOSIHUS BCEX JKUBBIX OpraHu3MoB. MccnenoBanne noiyunso HazBanue — «Teopus
crpecca». HecMoTpss Ha TO, YTO €ro MCCIEIOBaHMsA KacalWChb OpraHM3Ma 4YeJIOBEKa, Ha
CETOAHSIIIHUMN IEHb TEOPUS CTpECCa Halllla IOATBEPKAEHUE U I APYTUX KUBBIX OPraHU3MOB, B
YaCTHOCTH JUId pacTeHuil. Pusnonsornyeckue M OWOXMMHUYECKHE IIPOLECChl pacTeHHl B
CTPECCOBBIX YCIOBMSX MMOKAa3bIBAIOT pa3iMyHble Hecnennduyeckre oTBeTHbIe peakuuu. OaHako
o011re 3aKOHOMEPHOCTH BCE K€ MPOCIIEKUBAIOTCS.

B knerkax pacTeHMi cTpecchl pa3HOW MPUPOABI MPOBOLUPYIOT YPE3MEPHYIO MPOIYKIHIO
aKTUBHBIX (OPM KHUCIIOPOAA M Pa3BUTUE OKUCIMTEIHHOro cTpecca. OnpeaenuTh MEPBUUHYIO
MUILIEHb, HA KOTOPYIO JICHCTBYET CTPECCOBBIN (hakTOp, TUOO OUYEHB CIIOKHO, JIMOO B MPUHIIUIIE
HEBO3MOKHO.

Bo Bpems geiictBusi crpecc-paktopa B KiIeTKax (opmupyercs Hecrneuupudeckas
YCTOHYMBOCTD, OIHAKO MIPH ycuiieHUH 3G (eKTa MPOUCXOANUT CHajl 3alIUTHON CUCTEMBbI OpraHnu3Ma
U HacTymaer ero rudenb. I[loNOXUTENbHBIN CTUMYJSLMOHHBIA CTpecc MONyYMsl Ha3BaHHE



JYCTpECC, a MaTOJOTUUECKUN — nucTpecc. [ paHniia MexTy JaHHBIMH BHJIaMH CTpEecca 3aBUCHMa
OT CHJIBI BO3/ICUCTBUS U UCXOAHOM ycToitunBocTH opranusMa (Cenbe, 1979; Yupkona, 2002).

BrIpakeHHEe «OKHUCIUTEIBHBIA CTPECC)» MPUMEHSIETCS IS XapaKTEPUCTUKH MOBBIIICHHOTO
HAKOILJICHHS aKTUBHBIX (OopM Kucioposa B kinetkax (Scandalios et al., 1993). Mexanu3m pa3Butus
cTpecca 3amycKaeTcss IIpu  AWcOallaHCe AaKTUBHOCTH  OKHCIMTEIBHBIX  IPOIECCOB U
AHTHOKCUJAHTHOW 3allUMTON KJIETOK. B Xxome pa3BuTus cTpecca JOCTUIaeTCs MaKCHUMallbHas
aKTUBAIMSl MEXaHW3MOB, BKJIIOUAIOIIUX YCTAHOBJEHUE TOJIEPAHTHOCTH, H30C€TaHUs U
JeTOKCUKanuu. BrocnencTBuM mponecchl OKUCIEHUs TOABEPraloT CTapeHuro Haubolee
MOCTPAIABIIME OT CTPECCAa KOMIAPTMEHTHI KJIETKH, YTO MPUBOIUT K TIOTEPE UMM PETYISITOPHBIX
¢dyHKIMiA. B KOHEYHOM HTOTE M3 aMUHOTPYII OCITKOB U MEPEOKUCICHHBIX JTUIHIOB 00pa3yroTCs
CIOCOOCTBYIOIIME OTMHUPAHUIO KJIETOK albJACTHIBI W JUNOQPYCIHMHBI, a TaKXe MPOTYKTHI
denonokcunas u nepoxcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

[TpouzBoacTBO akTUBHBIX (hopm kuciaopoaa (ADPK) — 3To HOpMaNIbHBIN MPOIIECC, KOTOPHIi
MIPOUCXOJUT B PACTUTEIBHBIX (DOTOCHHTE3UPYIOIMIUX KJIETKaX, B YaCTHOCTH, B XJIOPOIUIACTAX,
MUTOXOHJIPHSX, IEPOKCUCOMAX M aroIIacTe.

Takum o0pazoM, akTUBHBIE (HOPMBI KHCIOPOJAa KaK CHJIBHBIE M PEAKIIMOHHOCIIOCOOHBIS
OKHCJIUTEIIH MTOTCHITMAIbHO MOTYT Pa3pyIIUTh U yOUTh KIIeTKY. Ho B HEMOBPEKACHHBIX KIIETKaX
YPOBCHb aKTHBHBIX (OPM KHUCIOpPOJa HEBBICOK, YTO oOecrieunBaeTcsi paboToOi CrenHraibHBIX
depMeHTHBIX cucTeM. OQHAKO coACp)KaHHWE AKTHBHBIX (OPM KHCIOpoda OBICTPO pacTeT B
HEOJIAronpUATHBIX JJISl KIETKHU YCIOBHSX, YTO MPUBOAUT K Pa3BUTUIO OKUCIUTEIBHOTO CTpECca.

3agaHue 1.
Omeembme HAa 60np06’bl.‘
1. HepeHHCHHTC qTO MOXKECT 6I>ITB HNCTOYHHUKOM O6paBOBaHI/I}I B KIJICTKaXx CBO6OI[HBIX

paaukanos? [IpuBenuTe npuMepsl TaKUX peakiuil (C ypaBHEHUSIMU PEAKIUI).

2. [lepeuncnure kakue GakTOpsl MOTYT MPUBECTH K PA3BUTHUIO OKUCIHUTEIHHOTO CTpecca y
pacteHuii?

3anaHue 2.

Haiime pazeeprymviti omeem Ha NOCMABIEHHYIO 3A0aY).

Onumure ¢ MO3ULMU TEOPUU OKHCIUTEIBHOIO CTpecca KaKOe COCTOSIHUE HCIBITHIBAET
PACTUTENbHBIM OPraHu3M U IOYEMY BbI CIIENIali TaKue BbIBObI. [IpUHATE 32 OCHOBY credyowee
(Bce umclia mpUBEIEHbI UCKIIFOUNTENBHO JJIS1 PELIEHUS 33/1a4, MOT'YT 3HaYUTEIbHO OTJINYAThCS OT
peaJIbHBIX 3HAUEHUN):

Conep:xanue B HopMe (KOHTPOJIb)

Xnopodpumiel |AHTonManbl AckopouHoBas | Deodutun [KaporuHomasl (ManonoBsii [[lepokcunazsl
(Mr/r cyx (%) KHCIIOTa (MI/T (MKr/T (Mr/r cyx  |amanpaerun ((OTH.eI/T CBIp
Macchl) CyX Macchbl) CBIpOH Macchl) (HMOJTB/T) Macchl)
Macchl)
55 0,8 2,0 650 1 8 100

Brinagenue KUCIOTHBIX AOKIEW MPOIUIO HaJ MOJIEM pacTylled MNIIeHUIbl. bbuil B3STHI
npoObl Ouosoruueckoro marepuana Ha 1 u 5 meHs. Oka3anoch, 4TO B JIMCTBSIX PAacTEHUUN
MIPOU3OILTN 3HAYUTEIbHbIE OMOXMMHYECKHE U3MEHEHHU S, KOTOPbIE IPUBEICHBI HA PUCYHKAX.
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AMaabaeruaa, HMoAb/T
CoaepaHne aHToUMaHoB, %

Co,qepmaﬂue MaAoOHOBOMO

w

Kpurtepum ouenku:

- OIICHKAa «3a4TEHO» BBICTABISIETCA OOydJaromemycsi, eciu B paboTe NPHUCYTCTBYIOT BCe
CTPYKTYPHBIC DJIEMEHTBI, BOIIPOCHI PACKPBITHI ITOJTHO, U3JI0KECHNUE MaTepuaa JIOTHIHO, BBIBOIBI
apryMEeHTHPOBAHBI, MCIIOJIb30BaHA aKTyaJIbHAas JTUTepaTypa, UCTOUHUKHU JINTEPATYPHI 0(OPMIICHBI
corimacHo 'OCT P 7.0.100-2018; pabota npaBuibHO 0dopMIIeHA;

- OLIGHKA «HE 3a4TE€HO» BBICTABISIETCS 00yYaroIeMycsl, €CJIM KOJIM4eCTBO opdorpaduueckux u
CMBICJTIOBBIX OMIMOOK MPEBHIIACT AOMYCTHMYIO HOPMY, B paOOTE OTCYTCTBYIOT BBIBOJIBI MIJIH HE
XBaTaeT JAPYTHX CTPYKTYPHBIX DJIEMEHTOB, B CIIHCKE JUTEPATYypbl HEJOCTATOUHO HCTOYHUKOB,
pabota oopmiieHa He 110 TPeOOBAHUSIM.

Tembl 3cce (pedepaToB, cOOOIIEHNI-TIPe3eHTAIINH)

Tembl pedepaToB

buoxumuyeckuii cocTaB 3epHa OCHOBHBIX 3JIaKOB.

buoxumuueckuii cocTaB ceMsiH OCHOBHBIX 36pHOOO0O0BBIX KYIBTYP.

broxuMmudeckuii COCTaB CEMSH MACIUIHBIX KYJIBTYP.

buoxumus u numieBas IEHHOCTh KIIyOHeH kapTodens u TonuHaMOypa.

. buoxumus um numieBas EHHOCTh OCHOBHBIX KOPHEIUIONOB (TIETPYIIKA, MOPKOBb, PEIHC,
perna, peibka, ap.).

6. buoxumus m TUIIEBas IEHHOCTh CAJIATHBIX U MPSHBIX OBOIIHBIX KYJILTYp (cajiaT, yKpoIl,
IaBellb, IMIMUHAT U JIp.).

7.  buoxumus M munieBas IIEHHOCTh OBOLIHBIX TOMAaTHBIX KYJbTYp (TOMaThl, OakiIa)kKaHbI,
nepei).

8.  buoxummus u nHIeBas IEHHOCTh OBOIIHBIX KAITyCTHBIX KYJBTYp (Karycra OeJIoKoYaHHasl,
1[BeTHas1, Oproccenbekasi, Koappabu u zip.).

9.  buoxmmus, muIIeBas W JEKApCTBEHHAs IIEHHOCTh JIYKOBBIX OBOIIHBIX KYJIBTYp (BHJIBI
JyKa, YECHOK).

10. bBuOXMMHYECKHH COCTaB OBOIICH: OT'ypIIOB, KAOAYKOB, TATHCCOHOB.

11. buoxuMHUYEeCcKU# COCTaB U MHUILEBAsl IEHHOCThH CaJ0BBIX U STOAHBIX KYIBTYP.

GAwN e



TemaTnka coo0IeHHIi-NPe3eHTAINIM.

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

2. XupopactBopumble BuTaMuHbl (1ogpodHee). Bemectsa, xumuueckas npupoaa, ux
(GyHKIMU B OpraHusme.

3. BopopacTBoprMbie BUTAMUHBI.

4 Bone3nw, cBs3aHHbBIE ¢ H30BLITKOM WIIM HEXBATKOW BUTAMHHOB.
5. IToHsATHE «AHTUBUTAMHHBD.

6. AJKaI0uIbI.

7 I'muko3uasl.

8 DeHOIbHBIC COCTUHEHUS PACTCHHIA.

9 D¢dupHbIC Macia U CMOJIBL.

10.  DOkosormveckas poJib BTOPHYHBIX METAOOJIMTOB B KH3HH PACTEHHUI B COOOIIECTBE.
11.  Howmenknarypa GpepMeHTOB (TpUBHATIbHAS, PAITAOHAIBHAS U T.1.).
12. Cnucok ¢pepmenToB MexmyHapoaHoi komuccuu. Kimaccel pepMeHTOB.

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

16.  JlmasbL

17.  HM3omepassbl.

18.  JlurassL

19.  IIpumenenue epMEHTOB B MPOMBIIIICHHOCTH.

Kpurepum ouenku:

- OLICHKa «3a4YTCHO» BBICTABIISCTCS OOYYAKOIIEMYCs, €CIM OH IOATOTOBHI pedepar Miu
COOOIICHHE-TIPE3ECHTAIINIO, UCTIONB3Ys PA3JIUNYHbIC HAYYHbBIC U yUCOHbIC HCTOYHUKH JIUTEPATYPHI,
B KOHIIE pa0OTHI MPHUBENICH CIIMCOK JIUTEPATYPBI, HCTOYHUKH JIUTEPATYPbl 0POPMIICHBI COTTIACHO
I'OCT P 7.0.100-2018; cooOrieHre COMPOBOXKAACTCS MYJIbTUMEIUWHON IpE3eHTAIMCH WIN
HATJBSIHBIM Pa3aTOYHbIM MaTepuanoMm, pedepar ComaepKUT OCHOBHBIEC pa3jieibl: COACpKaHHE,
BBCJIACHUC, OCHOBHAsS 4aCTh, 3aKJIFOUYCHHCEC, BBI6paHHa$I TeMa paCKpI)ITa IIOJTHOCTBIO N HO)IerHJ’IeHa
IpUMEPaAMHU.

- OILIGHKa «HE 3auTeHO» BBICTaBIsETCS oOOyuwarouiemycs, eciu pedepar WIM COOOIIEHHE-
Npe3eHTalMs HalMCaH, IEMOHCTPUPYS HEOONbIIOe MOHMMAaHHEe OCHOBHBIX MOHATHI M 3aKOHOB
OMOJIOTHUH M SKOJIOTUHU MPUMEHUTENIBHO K KUBBIM CHCTEMaM; TeMa He PacKphITa, ohopMIIeHHE He
COOTBETCTBYET TPEOOBaHUAM, IPEAbIBISEMBbIM "3a4eTHON" paboTe.

Bonpocs! k 3auéry

Kommerenmus Bonpocer




OIIK-1 Cnocoben
pemaTh TUTIOBBIC
3aJ]a4n
npodeCcCHOHATbHON
JIeSTCIIBHOCTH Ha
OCHOBE 3HAaHUHU
OCHOBHEBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAyK
C IpUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH

1. [IpenMert, 3amaun ¥ MECTO OMOXMMHUU PACTCHUN B CHCTEME
OMOJOTMYEeCKUX  3HAHUM  CpeAd  eCTECTBEHHOHAyYHbIX U
arpOHOMUYECKHUX JUCIUILINH.

2. Mertoapl 6uonornyeckoit xumur. COBpeMEHHBIE MPOOJIEMBI U
OTKPBITHS B OMOXUMHUU PACTECHUH.

3. buoxumuueckne OCOOCHHOCTH CTPOCHHUS  PACTHTEILHOM
kieTku. Knerounast creHka 1 MeMOpaHbl paCTUTEIBHOMN KIIETKH.

4. XUMHUYECKUH  COCTaB  pacTUTENbHOM  KieTKd.  Poib
XHUMHYECKHUX DJIEMEHTOB B MX JKHU3HEIACITCILHOCTH.

5. OCHOBHBIE TPYIIIIBI YTIIEBOAOB pacTeHuid. CoctaB, CTpOCHUE,
CBOMCTBA U (DYHKITMH YTJICBOJIOB B PACTUTEILHOM OpPTaHU3ME.

6. XUMHUYECKUE CBOMCTBA U KAUECTBEHHBIE PEAKLIMM YTJIIEBOOB.
1. Knaccudukanus mumuaoB, UX COCTaB, CTPOCHUE, CBOMCTBA U
(GYHKIMU B paCTCHUSX.

8. Xumnueckue cBorcTaa tunuaoB. O1eHKa KauecTBa U
MUTATEILHON IIEHHOCTH Macesl. KOHCTaHTBhI )KUPOB.

9. ®opMbI a30Ta, IOCTYNAIOLIUE B PACTCHUSI.

10.  Cocras, cTpoeHue, CBOMCTBA U (YHKIIUU a30TUCTHIX U
0eNKOBBIX BellecTB opraHnu3Ma. OCHOBHbBIE IPUPOIHBIE IENTH/IBI.
11.  TlonunenTtuaHas Teopus CTpoeHUs Oenka. Y pOoBHU
OpraHu3aluy OEJIKOBBIX MOJIEKYIL.

12.  TlonsTHE NPOTEUHOTE€HHBIX, CBOOOAHBIX, HE3AMEHUMBIX U
YaCTUYHO 3aMEHUMBIX aMUHOKHCJIOT.

13.  Oco0eHHOCTH CTPOCHMSI HyKJIEMHOBBIX KUCIIOT, UX POJIb B
opranusme. HykjieMHOBbIE KUCIIOTHI U HYKJICOTH/IBI.

14,  Xumuueckue CBOWCTBA U KAUECTBEHHBIC PEAKIIMHU OCITKOB.
15.  ®epmeHTHI: XapaKTEPUCTHKA, HOMEHKJIATypa, CBOMCTBA U
KJIacCU(pUKaLus.

16.  MexaHusMm (pepMEeHTaTUBHOTIO KaTanu3a. BiausHue ycnoBuii
Cpezbl Ha aKTUBHOCTh (DEpMEHTOB.

17. Dneprernka OMOXUMHUYECKUX MPOIIECCOB.

18.  Kiaccudwukanus, cocras, CTpoeHHE, QYHKIINN U
Ouosoruyeckast pojib BATAMHUHOB.

19.  TIpu3Haku HEJOCTATOYHOCTH BUTAMHHOB B OpPTaHH3ME
YeJI0BEKa.

20.  BropuuHble METa0OIUTHI paCTEHUI: aJTKAIOM Ibl, TTTUKO3H/IBI,
(eHoIbHbIE COeTUHEeHNUS, 3(DUPHBIE MaciIa U CMOJIbI, U UX
HKOJIOTHYECKAS POITb.

21.  ®OuTOropMOHBI. XUMHUYECKOE CTPOCHUE i OMOXHUMUYIECKHE
(GYHKIMU B paCTHTEIHFHOM OpTaHU3Me.

22.  @orocunTe3. UcTopus nzyuenus gporocunresa. CBeToBas U
TEeMHOBas (a3za GoTocuHTE3A.

23.  ITurmeHTsl poTOCHHTE3A: KJIACCH(PHUKAIIN, CBOUCTBA,
O6uocuHTe3. BakyossipHble MUTMEHTHI.

24.  Tlowsarue metaboim3ma. [Tento3odocharHbrii n
TJIMOKCHJIATHBIA ITUKJ U €T0 OMOJIOTHYecKast pOJib.

25.  [uxn tpukapboHOBEIX KucioT. Lukn Kpeodca.

26.  Oransl OuocunTesa Oenka. OCOOEHHOCTH CUHTE3a
HYKJIGMHOBBIX KUCIIOT.




27.  XWUMHYECKHI COCTaB 3€pHA U CEMSH 3€pHOBBIX,
3epHO0000BBIX, MACIUYHBIX, [JI0JJOBO-ATOHBIX, OBOIIHBIX KYJIbTYD.
28.  buoxuMmuyeckuii cocTaB 3epHa OCHOBHBIX 3JIaKOB U
3epHOO000OBBIX KYJBTYD.

29.  BUOXUMHUYECKHIl COCTaB CEMSIH MACIHYHBIX KYJIbTY].

30.  buoxumus u nuIIeBas EHHOCTh KITyOHeH kapTodens u
TomMHAMOYpa.

31. buoxuMmus U NHIIEBas IEHHOCTh OCHOBHBIX KOPHEILJIOIOB

(meTpymika, MOPKOBB, PEJIHC, pera, pebKa, 1p.).

32.  buoxumus u nuineBasi HEHHOCTh OBOILIHBIX TOMATHBIX
KyJbTYp (TOMaThI, OaKJIaXKaHbl, Iepel).

33.  buoxummus u nuimeBas HEHHOCTh OBOIIHBIX KaITyCTHBIX
KyJbTyp (KammycTa OeJoKo4aHHasi, IBETHasI, OpIoccenbeKasi,
KOJIbpaOu u Jip.).

34.  buoxumuyeckuii cCOCTaB M NUIIEBAs IIECHHOCTH Ca/IOBBIX
SATOIHBIX KYJBTYP.

35.  3aBHUCHMMOCTb OMOXMMHUYECKUX MPOLIECCOB OT F€HOTHIA,
MOYBEHHO-KIMMATUYECKUX YCIOBHA, IIPOBOIUMBIX
arpoOTEeXHUYECKUX MEPOIPHUSATHI.

36.  MexaHHU3MBI 3aIIATHI U YCTOWYUBOCTH y PACTEHUIA.
OKHCIUTENBHBIN CTpecC.

37.  AxrtuBHbIE (HOPMBI KHCIOPOJIa U TIEPEKHCHOE OKUCIICHHE
JIUIUOB.

38.  CocraB aHTHOKCUIAHTHOM cucTeMbl pacTeHuil. Buasl u
(GYHKIIMY aHTHOKCHIAaHTOB.

39.  HMMyHUTET pacTeHH.

Tunosbie BONpoCHI AJ1s1 NPOBeIeHHus 3a4eTa B popMe TeCTUPOBAHUS

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

Ha iatopme Moodle

Bompoc 1. CootHecuTe GUTOrOPMOH U BBIIOTHSAEMbIE UM (PYHKIIUH:
Bonpoc 2. CuHTE3 HHAOIMIYKCYCHON KUCIOTHI B PACTUTEIbHON KJIETKE HAUNHAETCS C
Tpunrogasa.
Bomnpoc 3. HezameHnMble KOMIIOHEHTBI, TPUCYTCTBYIONIME B HEOOIBIINX KOJINYECTBAX U
o0ecrneunBaroe HopMaabHOE MPOTEKaHNE OMOXUMHUYECKUX U (PU3UOIOTUYECKUX MTPOLIECCOB
MyTEM y4acTHs B peryJIsiiui 0OMeHa BELIeCTB B OpraHu3Me, Ha3bIBAIOTCS:

Bonpoc 4. Butamunsl ObIBatOT:

Bompoc 5. Kakoit BuTaMuH y4acTByeT B npoiiecce GOTOCUHTE3a, YCUITMBAET JbIXaHUE KIIETOK, a
TaKXe MpHUJIaeT OOJIbIIYI0 YCTOHUMBOCTh OpraHu3MaMm, Tak Kak OKUCIseTcs oiaroaaps
pa3IMyYHbIM "KOHEYHBIM" OKCHAA3aM, TO €CTh (PYHKIMOHUPYET B Pa3IMUHBIX YCIOBHSIX
TEMIIEpaTyphl U Ha Pa3HbIX dTallax pa3BUTHUSA PACTCHUM:

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

Bonpoc 7. OtmeTbTe (pakTOphl, BIUSIONIME HA CKOPOCTh (PEpMEHTATUBHBIX peaKLnii?
Bomnpoc 8. Jlo6aBouHas rpyrimna IByXKOMIOHEHTHBIX ()epMEHTOB HAa3bIBAETCS:

Bormpoc 9. Kakoe BemecTBo B mporiecce (OTOCUHTE3a B TTOCIICCTBUM 3aMIaCaeTCs B BUJIE
Kpaxmaja Wi IpeBpaIlaeTcs B LEIUI0I03y?

Bonpoc 10. Kakue ¢pyHKIIMOHaIbHBIE TPYNIIBI KMEIOT MOHOCAXaPUIbI?



Bonpoc 11. CooTHecure yrieBoj 1 TUIL, K KOTOPOMY OH OTHOCUTCS:

Bompoc 12. JIHK ecTb TOnBKO B )KMBOTHBIX KieTKaX, a PHK — B pacTuTenbHBIX.
Bonpoc 13. Hanumure, kakas neHto3a BxoauT B coctaB PHK?
Bormpoc 14. Kakoli cBS3bI0 CBSI3BIBAIOTCS MEXy COOOM JBa pa3IM4HbIX HYKJIEOTUIA B
MEPBUYHOI CTPYKTYpE HYKJICHMHOBBIX KHCIOT?

Bomnpoc 15. D¢pupHbie Macia OTHOCSATCS K TPYTIIE:

Bormpoc 16. beutn oTkpeiThl B 1922 roay. PaboTaroT CTpyKTYpHBIMH KOMITOHEHTAMHU KJICTOYHON
MeMOpaHbl. He cmemnBaroTes ¢ BOAOH, HO JIETKO pacTBOPAIOTCS B kupax. Ha cerogusmnei
JIeHb U3BeCTHO 0KO0J10 100 coenuHenunii B JaHHOM Trpyi1e. boiblie Bcero coiepKutcs B
pacTUTENbHBIX Maciax (HepaMHUPOBAHHBIX ), OpEXaX, CEMEHAX.

Bomnpoc 17. PacturenbHbie BOCKa — 3TO MPEICTABUTEIIN:

Bormpoc 18. B HeliTpanbHbIX )KUPAX CBA3b )KUPHON KUCIOTHI U INIMLEPUHA IPOUCXOIUT 3a CUET:
Bormpoc 19. Y MoHOaMUHOAMKAPOOHOBBIX AMHUHOKHUCIIOT:

Bonpoc 20. benku-uonodopsl, KOTOPHIE SBIISIOTCS TPAHCTIOPTHBIMU KaHAaJIaMU MEMOpPaHBI,
OCYUIECTBIISIFOT MIEPEHOC TOIBKO OJHOr0 BUJA MojieKysl. OHU Ha3bIBalOTCA?

Bonpoc 21. YHuBepcanbHbIM aKKyMYJISITOPOM, IOHOPOM U TPaHC(OPMATOPOM SHEPTUHU B
OpraHu3Me SIBJISIETCS KUCIIOTa:

Bonpoc 22. K xakuMm Tunam OMOXMMHYECKHX PEaKIuii MOKHO OTHECTH TJIMKOJIN3 U /1IN
TIIIOKOHEOoTreHe3?

Bormpoc 23. OcHOBHYIO poJib B CTpaTeruy MeTad0JIn3Ma UrPatoT:

Bonpoc 24. IIpu akTHBHOM TpaHCIOPTE HOHOB U BEIECTB Yepe3 MeMOpaHbl HEOOXOIMMO
y4dacTue:

Bompoc 25. B coctaB oprannyeckoil 4acTi paCTUTENBLHOTO ChIPbsI HE BXOJIUT

Bormpoc 26. K xakoMy kinaccy pepMEeHTOB OTHOCUTCS JIumas3a?

Bompoc 27. Bo ckonbko pa3 epMEeHTHI YCKOPSIIOT OMOXMMHUYECKUE PEAKIIHU?

Bonpoc 28. OTMeTbTe, 4TO OTHOCHUTCS K CTIeNn(UIECKUM CBOHCTBaM (DEpMEHTOB (UTO OTIUYAET
UX OT IEHCTBUS MPOCTHIX XUMUYECKUX KaTaJIN3aTOPOB):

Bompoc 29. I'unote3a 06pa3oBaHusi YJH3UM-CYOCTpaTHOTO KoMIuiekca J. duriepa Ha3bIBaCTCS:
Bonpoc 30. OtmeTtsTe hakTophl, BIUSIOIIUE HA CKOPOCTh (DePMEHTATUBHBIX PEAKIIHIT?

Bormpoc 31. Cnenuduyeckue cpoiictBa GpepMEHTOB 00YCIOBIECHBI HATMYUEM Y HUX:

Bormpoc 32. 13 kakux KOMIOHEHTOB COCTOUT HYKJIEOTU?

Bormpoc 33. B HykiieoTH 1€ IEHTO3a CBsi3aHa ¢ ocTaTkamMu(oM) (pochopHOIl KUCTOTHI:

Bomnpoc 34. [IpupoHblil HyKI€oTHA, CyOCcTpaT U MPOIYKT OKHCIUTEIHLHOTO
dochoprnrpoBanusi, BHIIOIHAET PYHKIIMIO OCHOBHOI'O BHYTPHUKIJIETOUHOTO MEPEHOCUNKA
CBOOOTHON PHEPTUU B KJIETKE, HAa3bIBACTCS:
Bormpoc 35. Coennnute KOMIJIEMEHTapHbIE OCHOBAHHUS:

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

Bomnpoc 37. Kakue 6enku yuacTBy1oT B popMupoBanuu TpetuuHoii crpykrypsl JJHK B sape?
Bompoc 38. Ilepenoc reHeTndeckoit nHGOpMAIMK B TIpeiesax OJHOTO KJacca HYKJIEHHOBBIX
kuciot (ot JIHK x /IHK ), unu cuntes JIHK HazbBaeTcs.

Bormpoc 39. Ha kakoii craguu peruiMkaiyy NpoucxXouT npucoeauHenue nykieornaos JJHK-
IIOJIMMEpPA3aMH U NIPOBEPKA MPABUIIBHOCTH TPUCOECIUHEHUS?

Bormpoc 40. Kakas crpykrypa PHK popmupyercs B pe3ynbrare ciupain3aiuu OTACTbHBIX
yuacTkoB onHouenouyeunoit PHK, o6pasys "mmuiabku'"?

Bormpoc 41. IIpu TpaHCcnsmuy MECTO Hadaaa TPAHCKPUIIIIMN Ha3bIBACTCS:

Bompoc 42. Ilponecc co3zpeBanus npe-PHK B nuTonnazme Ha3bBaeTCs:

Bomnpoc 43. Kakasa nento3a Bxoaut B coctaB JJHK?

Kpurepuu oueHku:
3auet npoBoauTcs B hopme cobecenoBanus WK B popMe TecTUpoBaHUs. TecTupoBaHue
nposoautcst B JOUC na miardpopme Moodle u Bkirodaet 30 BOPOCOB pa3iuyHON CI0KHOCTH.



Bpewmsi, koTopoe 0TBOAMTCS Ha MOMBITKY pemieHus Tecta — 45 MuayT. O0yuaromemMycs
npesocTaBIsieTcs He O6oiiee 2 TMOMBITOK.

[Tpu cobecenoBaHumM 0OydaIOUIEMYyCsl JOCTACTCsS BapUaHT 3aJaHHs ITyTeM COOCTBEHHOTO
ciydaifHoro BeIOOpa M mpenoctasisiercss 20 MUHYT Ha MOJATOTOBKY. 3alluTa TOTOBOTO PEUICHHUS
OPOMCXOIUT B BHUJE coOeceoBaHUs, Ha YTO OTBOAMTCSA 5 MHUHYT. 3agaHue coctout u3 3-10
BOIIPOCOB, TPeOyIOIIHe MMCbMEHHOTO OTBETA.

IIIkaJia OHeHUBAHUS TECTUPOBAHUSA HA 3a4eTe

% BBINOJHECHUS 3aJaHUSA Pe3yabTar
50 -100 3a4TEHO
menee 50 HE 3aYTEHO

[IIxaja oneHuBaHNUSA co0eceJOBAHUS HA 3a4YeTe

- «3a4TE€HO» BBICTABIIAETCS 00YYarOIEMyCsl, €CIIM OH JEeMOHCTPUPYET 3HAYUTEIbHOE TOHUMAHUE
OCHOBHBIX ITOHSATUH 1 3aKOHOB OMOXUMHHU, MOXKET J1aTh OLIEHKY ITOKa3aTesei KU3HEAESITEIbHOCTH
pacTeHU U peKOMEHJALMU TI0 UX MOBBILICHUIO HAa OCHOBE (PU3HOJIOT0-ONOXUMHUYECKUX 3aKOHOB
U IIPaBUJI, €CJIU B TECTUPOBAHUHU IIPOLIEHT MPAaBUIIbHBIX OTBETOB MpeBbIaet 50%;

- «HE 3a4TE€HO» BBICTABIISIETCS 00YYaIOIEMYCsl, €CIIM OH JEMOHCTPUPYET HEOOJIbIIOE TOHUMAHNE
OCHOBHBIX TOHATHH M 3aKOHOB OHMOXMMHH, HE CIOCOOEH JaTh OLEHKY ITOKa3aTelen
AKHU3HEIEATEIIbHOCTH PACTEHUH M PEKOMEHJAIMK 110 MX IOBBIIIEHUIO HAa OCHOBE (hHU3HMOJIOrO-
OMOXMMHYECKHUX 3aKOHOB U MPABUJI, €CJIM B TECTUPOBAHUHU IIPOLIEHT IPABUIIbHBIX OTBETOB MEHEE

50%.



