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IIpu paspaboTke paboueii mporpaMmbl Yu4eOHOM TUCIUIIMHBI B OCHOBY IOJIOYKEHBI:

1) ®I'OC BO mno mHampaBieHHi0 MOATOTOBKM (cmenumansHocTH) 35.03.05 CamoBoacTso,
YTBEPKICHHBI MUHUCTEpPCTBOM 00pa3zoBanus u Hayku PD «1» aBrycra 2017 r., mpukas Ne 737.

2) Y4eOHbIl IaH OCHOBHOI 00pa3oBaTeNIbHOMN mporpaMMbl «CamoBOICTBO» OA00pPeH YUEHBIM COBETOM

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

Pabouas mporpamma yueOHOM TUCIUIUIMHBL (MOJTYJIsL) 0100peHA Ha 3aceIaHuu Kadeaphl 00IIel OHOIOTHH
ot «31» mas 2024 r. TIporoxos Ne 9.

3aBenytommii kKadeapoit ~ L/ﬁfL o ;/ A.A. Jlsmes.

N i . N
Pabouas mporpamma yqeOHOM TUCTIUILIHHBI (MOAYIISL) 0JOOpEHA METOAMYECKON KOMUCCHEW HHCTUTYTA OT
«31» mas 2024 r. I[Iporokoa Ne 8.

[Ipeacenarens METOIUYECKON KOMUCCUU UHCTUTYTA £ T.B. CumaxoBa

Pa3zpadoTuuk:

Kogans E.B., nouent kadenpsl obuiei buonoruw, K. 0. H.

T.—v

) .
JdupekTop MHCTUTYTA: : C“Q/\M-/\/\V. M. A. Konomnun




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

Koo [lepeyens mIaHUPYyEMbIX
Komne- Pesynbrarhl ocBOCHUS VIH/uKaTOp JOCTIDKeHHS pe3yJIbTaTOB 00YYCHUS 110
menyuu KOMICTCHIHH JUCIUILTNHE

3HATDb:
- XUMHYCCKUI COCTaB
OCHOBHBIX TPYIII C/X KYJIBTYD;
- CYIIHOCTh OOMEHA BEIIECTB U
DHEPTUHM, MPOUCXOMALINX B
pacTUTEILHOM OpPraHUu3ME;
- 3aBUCUMOCTh
OMOXHMHUYECKOI0 COCTaBa OT
MOYBCHHO-KJIMMATHYCCKUX
YCIIOBUI u 3JIEMEHTOB
TEXHOJIOTHH BBIPAIINBAHUS,
- OMOXHUMHYECKHE OCHOBBI
(dbopmupoBaHus
BBICOKOKAYE€CTBEHHOI'O
N-100nk-1 ypoxasi.
Pemraer kOHKpeTHBIC yMeThb:
Crocoben pemarts, 3a71a4u - [PUMEHATH 3HAHHSA O
THIIOBBIC 3a/1a91 " HpO(i)eCCHOHaHBHOfI OMOXUMHUYECKOM COCTaBC
HpO(l)eCCI/IOHaJII)HOI/I NEATEIHLHOCTH (OIIGHKa paCTCHI/Iﬁ JJI 000CHOBaHUSA
ACATEIILHOCTH Ija U IIOBBIIIICHUE COBPCMCHHBIX TEXHOJIOTUH
OCHOBC SHAHMH rokazaresei BbIPAIMBAHUA
OIIK-1 OCHOBHBIX 3aKOHOB JKU3HEIeITeIHHOCTH CEJIbCKOXO035IMCTBEHHBIX
MaTE€MaTHYECKHUX U . .
pacTeHuil) u KyJIBTYD,
CCTCCTBCHHBIX HAYK C HpENCTABIISAET - 0OBSACHATH U3MCHECHUS
HIPUMCHCHHEM pe3yJIbTaThI UX OMOXMMHUYECKOTO COCTaBa B
HH(OpMAIOHHO- PEIIEHNUS Ha OCHOBE 3aBUCUMOCTH OT T€HOTHNA |
KOMMYHHKaHHO?HBIX (1)1/[31/10 JIOTO- }’CJ'IOBI/Iﬁ BbIpalMBaHUs;
TEXHOTIOTHH GHOXHMUYECKHX - OlIGHUBATh TMHIIEBYID U
3aKOHOB U MPaBUI TEXHOJIOTHYCCKYIO OEHHOCThb
pacTEHUEBOIUECKOU
MPOIYKIHAHN, €€ TMPUTOJHOCTh
JUTSI IepepadoTKH;
- HCMOJb30BaTh

OMOXUMHUYECKHUE ITOKA3aTEIIN
IJIA XapaKTCPpUCTUKH Ka4YC€CTBA,
MUTATEIbHON [IEHHOCTH U
JKOJIOTHYECKOI 0€30IaCHOCTH
paCTI/ITCHLHOﬁ MMpOAYKIHH.

BJIaJleTh:

- OCHOBHBIMH METOUKAaMH
OIpPENIETICHUS KaYeCTBa
PACTUTENBHOTO CHIPBS, UX
MUIIEBOM M TEXHOJIOTHYSCKOM
IIEHHOCTH.




2. MecTo AMCHUTIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbI

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

Jis u3y4yeHus TUCIUILTMHBI HE0OXOAMMBI 3HAHHS B 00J1aCTH: OOTaHUKH, XUMHH, SKOJIOTHH,
(bu3noI0rNM pacTeHu.

buoxumus pacTeHUN SABIAETCA IPEALISCTBYIOINEH JUCLUUILIMHOW Ul JIUCLMIUIAH:
IUIO/IOBOJICTBO M OBOILEBOJICTBO, JIEKAPCTBEHHbIE U 3(UPOMACIHYHBIE KYJIbTYPbl, BPEIUTEIN U
00J1e3HM JEKOPATUBHBIX KYJIBTYP U MEPBI OOPbOBI C HUMH, arPOXUMHS.

JucuunrHa u3ydaercs Ha 2 Kypcee B 4 cemecTpe 110 04HOU (opme 00ydeHusl.

3. O0beM JUCUMIITIMHBI M BB Y4eOHOH padoThl

OO61mmast TpyA0€MKOCTh AUCHUILUTHHBL cocTaBisseT 108 yacoB ( 3 3aUCTHBIX CAMHUIL).

Bun yuebHoli paboThI dopma 00yueHus
OuHas
AyIuTOpHBIE 3aHATHS (BCEro) 42
B mom yucne: -
JlekunoHHOrO THNA 14
CeMHHaApCKOro TUIla 28
CamocrosiTejibHasi pa6oTa (Bcero) 66
B mom yucne: -
[IpopaboTka MaTepuaia JEKIIHH, 33
MOJITOTOBKA K 3aHITHIM
CaMOCTOSITeJIbHOE U3YYEHHE TEM 3,5
KoHTponbHbIe paboThI -
Pedepar 16
Pa3pabotka cooOuieHusI-Ipe3eHTalH 13,5
By npoMexXyTOUHOM aTTeCTalluu: 3a4yeT
OO0masi TPy10eMKOCTh:
4acoB 108
3aUETHBIX €IMHUIL 3

4. Conepsxkanue TUCHUIITHHBI

4.1. Conep:xanue pa3ie0B M CHUILITHHBI

Ne | HaumeHoBaHue pasnena Coaepxanue pasgesa
n/n JUCHHUILIHHDBI
1. BBenenue B Onoxumuro [Ipeamer, 3agaun U MECTO OMOXUMUU PACTEHUHN B CUCTEME

OMOJIOTMYECKUX 3HAHUHN Cpen eCTECTBEHHOHAYYHBIX U
arpOHOMUYECKUX JUCHUIUIMH. VlcTopus pa3BuTHA
OMOXUMHH pacTeHuid. MeTobpl OHOIOTHYEeCKONH XUMHUU.
buoxumust — TeopeTuyeckas OCHOBa OMOTEXHOIOTHH.
CoBpeMeHHbIE TPOOIEMBI U OTKPBITHS B OMOXUMUU
pacteHuii. buoxumuueckne 0COOEHHOCTH CTPOEHUS
pacTuTenbHOM KineTku. KieTouHas cTeHKa — BHEIIHSIS
CTPYKTypa U OPraHOU KJIETKU pacTeHus. MemOpaHbl
pacTUTENBHOMN KIIETKU. [Iponcxox1eHrne opraHou10B
PACTUTENBHOM KJIETKH. XMMUYECKHN COCTAB PACTUTEIbHOU




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

VYrieBobl U JIUIUAEL

OcHOBHBIE TPYNIIBI YIIIEBOJOB pacTeHuil. MoHOCaxapu/bl.
Hucaxapunpl. Onurocaxapusl. [Tonucaxapuasl. Cocras,
CTpOCHHE, CBOMCTBA M (DYHKIIMH yTIICBOJIOB B
pactutesibHOM opranu3Me. Cojiep:kaHue yrieBoI0B B
PACTUTEIHHOM ChIPhE M UCIOJIb30BaHUE UX B MUILEBON
MPOMBIIIUICHHOCTH. XUMUYECKHE CBONCTBA U
KaueCTBEHHBIC peaKIuu yrieBoaoB. Kinaccuduxamms
JUTIUIOB, KX COCTaB, CTPOEHHUE, CBOMCTBA U (DYHKIIMH B
pacTeHusIX. XMMUYECKHUE CBOMCTBA TUNUI0B. O1leHKa
KadecTBa U MUTATEILHOM IIEHHOCTH Macen. KoHCcTaHThI
»kupoB. KauecTBEHHbIE peaKIIMY Ha JIMIHUIbI U YTIEBOJBI.

ABOTHCTEIC BEIlIECTBA

®opMbI a30Ta, OCTYIAIONINE B PACTCHUS. ACCUMUIISIINS
HUTPATOB U aMMuaka. [IpeBpalieHne a30THCTHIX BEIIECTB B
pacCTHTEITHLHOM OpraHU3Me: PeaKIIMH AMUHUPOBAHUS,
NnepcaMrUHHUpPOBaHUSA, IC3aAMUHHUPOBAHUA,
JeKapOOKCUITMPOBaHUsI aMUHOKUCTOT. CoCTaB, CTPOCHHUE,
CBOMCTBA M (DYHKIIMH a30THCTHIX U OCITKOBBIX BEIIECTB
opranusMa. [losmnenTuaHas Teopusi CTpOCHUS OeKa.
YpoBHU OpraHu3aIiy OEIKOBBIX MOJEKYII.
Krnaccudukanus aMUHOKHUCIIOT, TIETITHAOB U OCITKOB.
ITonsarue IMPOTCUHOICHHBbIX, CBO6OI[HI)IX, HC3aMCHUMBIX 1
YaCTUYHO 3aMCHUMBIX aMUHOKHUCJIOT. OHCHKa
HATATEIbHON IIEHHOCTU 0€JIKOB II0 AMHUHOKHUCIIOTHOMY
coctaBy. OCOOEHHOCTH CTPOCHUS HYKJICHHOBBIX KHCIIOT,
UX poJib B opranusmMe. OCHOBHBIC TPUPOTHBIC TTCTITHIBI.
XUMHUYECKUE CBONCTBA U KAYECTBCHHBIC PEaKIIMK OCITKOB.
HYKJ'IGI/IHOBI)IC KHCJIOTBI U HYKJICOTHUABI.

DepMEHTHI.
buosHepreruka

DepMEHTHI: XapaKTepUCTUKA, HOMEHKIIATYpa, CBOMCTBA U
kiaccupukanus. MexaHuszM (epMEeHTaTHUBHOTO KaTalln3a.
Bnusinue ycioBuii cpesibl Ha aKTUBHOCTh (PEPMEHTOB.
[TonsiTHe U30(epMEHTOB U MYJIbTU(EPMEHTHBIX
KOMIUIEKCOB. 3aKOHBI TEPMOJIMHAMUKH, UX IEHCTBUE B
YKUBOM OpraHu3Me. DHepreTrka OMOXMMHUYECKHX
MIPOLIECCOB. DHJIEPrOHUYECKHUE U IK3EPIOHUYECKHE
peakuyu. MakpoIpruueckue COeqUHEHNUs.

BurtaMuHebl U BelecTsa
BTOPUYHOI'O
MPOUCXOKICHUS

Knaccuduxkanus, cocras, ctpoeHue, QyHKIUU U
Ouosiornyeckas posib BUTAMUHOB. VI3MeHeHHe coepxKaHus
BUTAMMHOB I10J] BIUSHUEM BHEIIHUX yCJIOBHU. [Ipn3Haku
HEJ0CTATOYHOCTH BUTAMUHOB B OpPraHU3ME 4EJIOBEKA.
Bropuunbie MeTa0O0IUTHI PACTEHHI: AJIKATIOU/IBI,
TJIMKO3UIbI, (PeHONbHBIE COeTMHEHNS, Y(PUPHBIE Macia U
CMOJIBL, U UX dKosoruueckas poib. Conepxkanue BBII B
pPacTUTENBHON NPOAYKIUHU. ' OpPMOHBI pocTa.
duUTOoropMoHbsl. XUMHUYECKOE CTPOECHUE U OMOXUMUYECKHE
(YHKIMHU B paCTUTEIHHOM OpraHHU3Me.




OOMEH BELLECTB B
opraHusMe

[lepBuuHbIl  CHHTE3 YIrJIeBOAOB Tpu  (OTOCHHTE3E.
dortocuntes. Uctopus uzydenus porocunrtesa. [ITurMmeHTsI
dorocunTe3a: KiIacCU(pUKAIMS, CBOWCTBA, OHOCHUHTE3.
Bakyonsapuele nurmentsl. CBeroBas M TeMHOBas (asa
dorocunTesa. [lenTo30dochaTHBIN 1 TTMOKCHIATHBINA IHKIT
u ero Ouosormyeckas poiab. llonsTne Merabosnn3ma.
[Ternro3zodocdaTHpii HUKI U €ro OWOJOTHYEcKass poJlb.
[ukn  TpukapbonoBbix  kucior. Iumkn  KpeoOca.
Oco0eHHOCTH CHHTE3a OJIUTO- U MojaucaxapuioB. CUHTE3 U
pacrag KHpPOB M HMX COCTaBHbIX dacTel. OcobGeHHoCTH
o0pa3oBaHus HEHACBHIIIEHHBIX ~ JKUPHBIX  KHUCIOT.
I'mrokcunaTHeI LUK U ero 6uosnoruyeckas poiis. Peakiuu
AMHHHUPOBAHUS, IEPEaMHUHUPOBAHUS, J1€3aMUHUPOBAHUS U
JIeKapOOKCUIMPOBAHUS AMUHOKHCIIOT. DTalbl OMOCHHTE3a
Oenka. [ToHATHE O MaTPUYHOM CHUHTE3€ U HYKJICOTHIHOM
Kozie. OcoOEHHOCTH CHHTE3a HYKJIEHHOBBIX KHCIIOT.

bruoxuMmuyecKkre OCHOBBI
KauecTBa MPOAYKIUU
PaCTUTEIBHOTO
MPOUCXOXKICHUS U
YCTOMYHMBOCTH PACTEHUHN

XWMHYECKUH COCTaB 3€pHa W CEeMsAH 3E€PHOBBIX,
3epHOO000BBIX, MACIUYHBIX, [IJI00BO-ATOJHBIX, OBOIIHBIX
KyJbTyp. BHOXMMHUYECKHI COCTaB 36pHAa OCHOBHBIX 3JIaKOB.
bruoxumuueckuii cocraB ceMsiH OCHOBHBIX 3€pHOO000BBIX
KyJpTyp. buoxumMuueckuii coCTaB CeMsSH MAacCIMYHbBIX
KyJnbTyp. buoxumus u mnumeBas LEHHOCTb KiyOHei
Kaprodens u TonmuHamMOypa. buoxumus u mHmeBas
LIEHHOCTb OCHOBHBIX KOpPHEIUIONOB (METpyIlIKa, MOPKOBb,
penuc, pemna, peabka, ap.). buoxumus u nuuieBas IEHHOCTh
CaJJaTHBIX W HIPSHBIX OBOIIHBIX KYJBTYp (canar, yKpoil,
1aBeJb, LIMUHAT U Jp.). buoxumus u nuieBas LIEHHOCTb
OBOIIHBIX TOMATHBIX KyJIbTYp (TOMatbl, Oakja’kaHbl,
nepen). buoxumus u mnuieBas LIEHHOCTb OBOULIHBIX
KaIllyCTHBIX KyJbTyp (KamycTa OeJOKO4aHHas, I[BETHas,
Oproccenbckasi, Konbpadbu u ap.). buoxumus, nuiesas u
JIEKApCTBEHHAs] LEHHOCTb JIYKOBBIX OBOIIHBIX KYJBTYpP
(BUABI JIyKa, YECHOK). buoXuMuyeckuil cocTaB OBOILEH:
OT'ypIIOB, Ka0auKOB, NaTUCCOHOB. BHOXMMHUYECKHI COCTaB U
NUIIEBas LEHHOCTb CaJOBbIX U SATOAHBIX KYJBTYD.
3aBUCUMOCTh OMOXMMMUYECKHUX IPOLECCOB OT T'€HOTHIIA,
MIOYBEHHO-KIMMATUYECKUX YCIIOBHUI, IIPOBOJUMBIX
arpoTEXHUYECKUX MEPOIIPUATHH. buoxumnueckue
MEXaHU3Mbl M3MEHEHMS KaueCTBa PACTCHUEBOAYECKOU
NPOAYKIMHM TpU XpaHEHUH, mepepadboTke. MexaHU3MBI
3alIMTHl M YCTOMYMBOCTH y pacTeHuii. Pactenue u crpecc.
Tumbl ¥ UCTOYHMKM  OKHMCIMTEIBHOIO  CTpecca.
YcroitunBocTh pacteHuii Kk ¢aktopaMm cpensl. OOuue
BONPOCHl OMOXMMMYECKON ycTOH4YMBOCTH. BbLkuBaHMe
pacTeHHd B KOHKPETHBIX YCIOBHUSX Cpelbl. AKTHBHbBIE
dbopMbI KHCTIOpOJla M TEPEKHCHOE OKUCIEHHE JIUINJOB.
CocTaB aHTHOKCHUIAHTHON CHUCTEMBI pacTeHuil. Buuael u
GYHKIIMM aHTHOKCUAAHTOB. IMMyHUTET pacTeHuil.

4.2. Pa3znennl TMCHUILINHLI 1 BUABI 3aHATHI

o4dHast popMa 0OydeHUs




Ne HanmenoBanue pasneina Jlexumonnoro | CeMMHapCKOTo CP Bcero,
n/n JUCIUILINHBI TUIA TUIA 4acoB
1 2 3 4 5 6
1. | BBenenue B OMOXUMUIO 4 2 12 18
2 | YrueBoapl ¥ TUTUIBI 8 9 17
3 | A30THCTBIE BELIECTBA 6 9 15
4 | ®epmentsl. buosnepreTuka 2 2 9 13
5 | ButamuHbl 1 BemecTBa 6 9 15
BTOPUYHOTO NMPOUCXOKICHHUS
6 | OOMeH BelecTB B OpraHu3Me 6 2 9 17
7 | buoxumuyeckne OCHOBBI 2 2 9 14
KauecTBa MPOIYKIIUN
PaCTUTENBHOTO MPOUCXOKICHUS
U YCTOWYMBOCTU PACTECHUMN
HUroro: 14 28 66 108
4.3. 3aHATHA CEMUHAPCKOI0 THIIA
No TpynoeMKOCTb
/11 Ne pasnena Tema > (gac)
JTUCIUTUTAHBI
OuHas
1 2 3 4
1. 1 buoxumnueckoe ctpoeHue pacteHui. Posb 2
XMUMHUYECKUX 2JIEMEHTOB B UX JKU3HENIEATEIbHOCTH
2 2 Krnaccudukanus TummumoB, X COCTaB, CTPOCHHE, 2
CBOICTBa U (DYHKIIMU B PACTECHUSIX.
3 2 XHUMHYECKHE CBOWCTBA JIUIINI0B 2
4 2 Cocras, cTpoeHue, CBOCTBA U (yHKIIUU 2
VTJICBOJIOB B PACTUTEIILHOM OPTaHU3ME.
5 2 XUMHYECKUE CBOWCTBA U KAYECTBEHHBIE peakuuu | 2
YTJICBOJIOB
6 3 Krnaccudukanus aMHHOKHUCIIOT, TSN THIOB U 2
OEJIKOB.
7 3 XWMHUYECKUE CBOWCTBA U KAUECTBCHHBIC peakuun | 2
OEJKOB.
8 3 HyKIJIeMHOBBIE KUCIOTHI M HYKJICOTHIBI 2
9 4 @DepMeHTBI: XapaKTepUCTHKA, HOMEHKJIATypa, 2
cBOiicTBa U Kiaccudukanusa. Mexanusm
(bepMEHTAaTUBHOTO KaTaJn3a.
10 5 Knaccudukanms, cocras, crpoenne, QyHKIIUU U 2
Ouosoruyeckasi pojib BUTAMHHOB.
11 5 Bropuunbie MeTa0O0IMTHI PACTEHHI: AJIKATIOU/TBI, 2
TJIMKO3UIbI, PEHONbHBIE COeAMHEHUS, Y(PUPHBIE
MacJia ¥ CMOJIBI M UX DKOJIOTHYECKasl POJIb.
12 5 DUTOrOPMOHBI. 2
13 6 [TurmeHTH! PoTOCHHTE3A: KIIaCCH(PUKAIINA, 2
CBOICTBa, OMOCHHTE3. BakyoJIsspHbIe TUTMEHTEHI.
14 7 VMMYyHHTET pacTeHui 2
Hroro: | 28




4.4. Y4yeOHbIe 3aHATHSA, Pa3BUBAKWIIME Yy O0OYYAIOIUXCH HABBIKM KOMAaHJAHO padoThl,
MEKJIMYHOCTHbIE KOMMYHHKAIIUM, TNPUHATHE pPelIeHHil, JUJepCKHe KadecTBa - He
npedycmompenwvt OIOI1

4.5. YueOHbIe 3aHATHS B GopMe MPAKTHYECKOH MOATOTOBKM - He npedycmompervt OIIOI1.

4.6. IlpumMepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (pador) - ne npedycmompeno OIIOII.

5. Opranu3amnus caMmoCTOSITeJIbHOU PadoThI 00yYAIOIIUXCSI 110 JUCIIHIIJIMHE

5.1. Tunsl caMoOCTOATEILHOMH PadOTHI H €€ KOHTPOJIb

N ®opma o0yueHus .
Tun camocTosiTe ILHON padoThI Tekymuii KOHTPOJIb
ouHas
[IpopaboTka MaTepuana JeKIui
pob p HH, 33 TECTUPOBAHUE
MOJITOTOBKA K 3aHITHIM
TECTUPOBAHUE
CaMocTosTenbHOE U3YUEHHUE TEM 3,5 WIH
cobeceloBaHuE
Pedepar 16 oIleHKa pedepara
Pa3pabotka cooOrieHwmsI- 135 3aImTa cooOIIeHUs-
MIpe3eHTAINH ' Mpe3eHTAINH
BCETO YaCOB: 66

5.2. YueOHO-MeTOAuYeCcKHe MATEPHAJIBI 1JIsl CAMOCTOSITEJIbHOI padoThI:

1. Tecto! nns camokoHTposst, coctaBnenHbsie Kosans E.B. (OMOC na nnatdopme Moodle).
2. Cnaiig-nekuuu u japyrue y4yeOHble Marepuanbl, mnonarorosieHHbie Kosames E.B.
(https://disk.yandex.ru/d/6_dCBc1FSyuiEg).

3. Poroxwun, B. B. buoxumus cenbCKOX03sICTBEHHON MpoayKiuu: yued : yueOnuk / B. B.
Poroxxun. — Cankr-IlerepOypr : TMOP/I, 2014. — 544 c. — ISBN 978-5-98879-162-1. —
Texcr: onexktpoHHsni// Jlamp : osnekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/69865

4. Henwcon /1. OcHoBbl Onoxumun Jlenunmpxepa: B 3 1. T. 1: OcHOBBI OMOXUMHH, CTPOCHUE
U Karanus [DnekTpoHHbIM pecypc] : y4ue6. mocobue / [I. Henbcon, M. Koke ; mox pen. A. A.
bornanosa u C. H. KouetkoBa . — DnekTpoH. naH. — Mocksa : U3a-Bo "JlaGopaTopus 3HaHuit",
2017. — 749 c. — Pexum noctyma: https://e.lanbook.com/book/103034.

S. buoxumus pacrenuit [DnexTponHslii pecypc] / I'.-B. Xenar ; nep. ¢ anrin. — 2-e u3 .
(31.). — M. : BUHOM. JlaGopatopus 3Hanuii, 2014. — 471 c. : nun. — (Jlyumuii 3apyO6exHbIi
Y4eOHUK).

6. https://www.elibrary.ru - Hay4Has sekTpoHHas OUOIHOTEKA

7. Kosainp, E. B. [Ipaktukym no 6noxumuu : yueOHoe nocobue / E. B. KoBans. — Tiomens : [AY
CesepHoro 3aypaibs, 2023. — 142 c. — ISBN 978-5-98346-135-2. — TekcT : 35eKTpoHHbIH //
Jlanb : anexkTpoHHO-OMOMMoTeunas cucremMa. — URL: https://e.lanbook.com/book/392099 (nara
obpamenust: 13.09.2024). — Pexum goctyna: 1yisi aBTOPHU3. MOIH30BATEICH.

5.3. TeMbl, BBIHOCHMbI€ HA CAMOCTOSITEJIbHOE N3yUEeHHEe:

Pazpen 1.

1. CoBpemeHHbIe TPOOTIEMBI U OTKPHITHS B ONOXUMUU PACTEHUIA.

Pa3nen 2.

2. @DopMBbI a30Ta, MOCTYMAIOLINE B PACTCHHSI. ACCUMUIISIIHS HUTPATOB U aMMHAKa.
3. OreHka MUTATEILHON IIEHHOCTH OEJIKOB 10 aMUHOKHCIIOTHOMY COCTaBYy.


https://e.lanbook.com/book/69865
https://e.lanbook.com/book/103034

Pa3znea 6.

4. ITento3odochaTHBIN U TTHOKCUIATHBINA LUK U €r0 OMOJIOrHYecKast poib.
Paznea 7.
S. 3aBHCUMOCTh OMOXMMHUYECKUX MPOIIECCOB OT FTeHOTHIA, TOYBEHHO-KIMMATHUECKUX

YCIIOBUH, MPOBOJIUMBIX arpOTEXHUUYECKUX MEPONPUATHH.

5.4. Tembl pedepaToB:
Pa3zpnen 7.
buoxumuueckuii cocTaB 3¢pHa OCHOBHBIX 3JIAKOB.
buoxumuueckuii coctaB ceMsiH OCHOBHBIX 3¢6pHOOO0O0BBIX KYJIBTYDP.
buoxumuueckuii cocTaB CEMSIH MaCIUYHbIX KYJIbTYP.
buoxumus 1 nuiieBas IEHHOCTb KIIyOHeH kapTodens U TonuHamOypa.
. buoxumus u numeBas EHHOCTh OCHOBHBIX KOPHEIUIOAOB (IETPYILKAa, MOPKOBb, PEIUC,
pena, peabka, zp.).
6. buoxumus u nuiEeBas EHHOCTh CATATHBIX U MPSHBIX OBOIIHBIX KYJBTYp (cCayiaT, YKpoT,
IaBellb, IIMUHAT U JIp.).

G wN e

7. buoxwmus W THIIEBas [EHHOCTh OBOIIHBIX TOMATHBIX KYJBTYp (TOMaThl, Oakiia)KaH®bl,
neper).
8.  buoxumus W TUIIEBas EHHOCTh OBOIIHBIX KAITYCTHBIX KYJBTYp (Kamycra OelloKoYaHHasl,

IIBETHAsI, OprOCCeIbCKasi, KOJIbpaOu | JIp.).

9.  buoxumus, TUIIEBAs U JCKAPCTBEHHAS IIEHHOCTH JIYKOBBIX OBOITHBIX KYJIBTYpP (BHIBI JTyKa,
YECHOK).

10. buoxXMMHYECKHUI COCTaB OBOMICH: OT'YpIIOB, KAOAYKOB, MTATHCCOHOB.

11. bBuoXMMHUYECKHI COCTAaB U MUINEBAs IICHHOCTh CaJIOBBIX U SITOJHBIX KYJIBTY].

6. @OHI OIEHOYHBIX CPEICTB /UIS TPOBeAEHHS TMPOMEKYTOYHOH AaTTeCTANMU
o0yuarommxcsi Mo JMCHHIJINHE

6.1 Hepeqenb KOMIIETEHIIMIiT W OIEeHOYHbIEe cpeacrea HHAUKATOpPAa TOCTHKCHUSA

KOMIIEeTeHI M
Koo Hanmenosa
Komne- WHANKATOP JOCTIKEHHS Iepedens MIAHUPYEMBIX PE3YIHTATOB HHUE
menyuu KOMIIETEHIIUU 00y4YeHHUs IO TUCIUIDINHE OLIEHOYHOT
0 CpeJIcTBa
3HATD: Tect
- XMMHUYECKUI COCTaB OCHOBHBIX TPYIII
C/X KyIbTYD;
N1-100rmx-1 ; 6
CYIITHOCTh 0OMEHA BEIIECTB ¥ DHEPTHH,
MPOUCXOJISIIUX B pacTUTETLHOM
Pemraer kKOHKpeTHBIE 3a1a41 i
OpraHusme;

npodecCuoHATIbHON
JIeATETLHOCTH (OIIEHKA U
MHOBEIIIEHHE TT0Ka3aTenei

- 3aBUCUMOCTb OMOXMUMHUYECKOIO COCTaBA
OT IMOYBCHHO-KJIUMATUYCCKUX YCJ'IOBI/Iﬁ nu

3JIEMEHTOB TEXHOJIOTMH BBIPAIIMBAHNS;
OIIK-1 p ;

KU3SHEACATCIIBHOCTHN
pacTeHuit) U MPEICTABIIACT
PE3YIBTATEI UX PCIICHUA HaA
OCHOBE (PM3HOJIOTO-
OMOXMMHUYECKNX 3aKOHOB U
paBUIT

- OUOXUMHUYECKUE OCHOBBI
(hopMHPOBaHHUS BBICOKOKAYECTBEHHOIO
yposKast.

yMeThb:

- IPUMEHSATH 3HAHUS O OMOXMMHYECKOM
coCTaBe pACTeHUH i1 OOOCHOBaHHSA
COBpPEMEHHBIX TEXHOJIOTHH
BBIPAIIMBAHHUS  CEJIbCKOXO3AHCTBEHHBIX

KYJIBTYD;




- OOBSICHITH HN3MCHCHUSA

OHMOXHMHUYECKOIO cocTaBa B
3aBUCHMOCTH OT TCHOTHIIA W YCIOBHU
BEIpaIVBAHHUS,

- OIICHUBATD MTUIIEBYIO u
TEXHOJIOTHYECKYIO LIEHHOCTH

pacTeHHeBOAYECKOM  MPOAYKUWH, ee
MPUTOAHOCTH ISl IepepaboTKH;

- HCIIOJIb30BaTh OroXUMHUYECKHE
[oKasareiau Ul XapaKTEePUCTHKH
KayecTBa, MUTATENbHOW IICHHOCTH H
9KOJIOTHYECKON 0e3omacHOCTH
pacTUTENLHON MPOAYKIHH.

BJaJ€Th:

- OCHOBHBIMH METOJIMKaMH OIPEJeTICHUS
KayecTBa  PACTUTENBHOTO  CBHIPBS, HX
MHUILEBOX U TEXHOJIOTMYECKOM 1IEHHOCTH.

6.2. IlIkajabl oeHNBAHNSA

3ayer npoBoaUTCs B opMme cobecenoBaHMs UM B popMe TecTHpoBaHUA. TecTupoBaHMe
npoBoautcst B JOUC na mnardpopme Moodle u Bkirouaer 30 BOIPOCOB pas3aIMyHOM CIIOKHOCTH.
Bpemsi, koTopoe OTBOIMTCS Ha HOIBITKY pemeHus Tecta — 45 muHyT. OOyuvaromemycs
npefocTaBiseTcs He 6osiee 2 MOIBITOK.

[Tpu cobecenoBanum 0OydaOMIEMYyCsl JOCTACTCS BapUaHT 3aJaHHs ITyTeM COOCTBEHHOTO
cilydaifHOTO BBIOOpaA M mpenocTasisiercss 20 MUHYT Ha MOJATOTOBKY. 3allliTa TOTOBOTO PEHICHUS
IPOMCXOTUT B BHJE coOeceoBaHUs, Ha YTO OTBOAMTCSA 5 MUHYT. 3amanue coctout u3 3-10
BOIIPOCOB, TPeOYyIOIIHME MUCbMEHHOTO OTBETA.

IIkaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aJAHUS PesyabTar
50 -100 3a4TEHO
meHee 50 HE 3a4TEHO

IIIkana omeHUBAHUSA COﬁCCCI{OBaHI/Iﬂ Ha 3a4eTe
- «3a4YTCHO» BBICTABJIACTCA O6y‘IaIOHICMYC$I, €CJIM OH ACMOHCTPUPYCT 3HAUUTCIIbHOC ITIOHUMAHUEC
OCHOBHBIX IOHATHM M 3aKOHOB 6I/IOXI/IMI/II/I, MOKET JaTb OLICHKY MoKa3aTesel )KU3HeASATEIbHOCTH
paCTeHI/Iﬁ U PEKOMCHAAIWU IO UX IMOBBIIICHUIO HA OCHOBEC (1)I/IBI/IOJ'IOFO-61/IOXI/IMI/I‘~IGCKI/IX 3aKOHOB
" IIpaBUJI;

- «HEC 3a4YTCHO» BBICTABJISACTCS O6y‘-IaIOHIGMy05I, €CJIM OH JECMOHCTPUPYET HEOOJIbIIIOE ITOHMMAaHHE
OCHOBHBIX IIOHSATHMH M 3aKOHOB 6I/IOXI/IMI/II/I, HE CcIocoOeH AaTb OLCHKY nokasarelnei
KUBHEACATCIBHOCTHU paCTeHI/Iﬁ U PEKOMCHAAWU 10 WX IMOBBIICHHWIO HAa OCHOBEC CbI/ISI/IOJ'IOFO'
OMOXMMHUUYECKUX 3aKOHOB U IpaBUJIL.

6.4. TunoBble KOHTPOJIbHbIE 32IaHUA HJIN HHbIEe MaTepHAJIbI:
VYka3aHbl B IPUIOKEHUU 1.



7. TlepeyeHb OCHOBHOI M IOMOJTHUTEIbHOMH YUeOHOM JTUTEPATYPBHI, HEOOXOAMMOI 1151
OCBOEHHUS TUCHUILINHBI
a) OCHOBHasI TUTepaTypa

1. ®aneeBa E.®. buoxumus / E.®. @aneeBa. — Tromensb: Tutyn. — 2017. — 268 c.

2. Kogas, E. B. [Ipaktukym no 6uoxumun : yueobnoe nocodue / E. B. KoBanb. — Tromens :
['AY Ceepnoro 3aypanbs, 2023. — 142 ¢. — ISBN 978-5-98346-135-2. — Texkcr :
AIIEKTPOHHBIH // JlaHb : 3neKkTpoHHO-OnOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/392099 (nara o6pamenus: 13.09.2024). — Pexxum moctyma: mis
aBTOPU3. MOJIb30BATENCH.

3. Marueim, C. C. buonornyeckas xumus: cOopHuk 3aaa4 u 3aganuii / C. C. Marnsi, B. B.
Jlenesud. — MuHck: Bemr. mk., 2019. — 204 c.

0) TONOJIHUTEIbHAS JTUTEPATypa
1. ®aneeBa E.®. Atnac nexapcrBeHHbIX pactenuit / E.®@. ®aneesa. — T.: Turyn. — 2016. — 172 c.

2. Henbcon 1. OcHoBbl 6voxumuu Jlenunmxkepa: B 3 1. T. 1: OcHOBBI OMOXUMHUHU, CTPOEHUE U
Katanu3 [DnekTpoHHbIN pecypce] : yueb. nocodue / 1. Henscon, M. Kokc ; mox pen. A. A.
borpanosa u C. H. KouetkoBa ; niep. ¢ anri. kaua. xum. Hayk T. I1. MoconoBoii, kKaHa. XUM.
Hayk E. M. MonoukuHoii, kanj. 6uoin. Hayk B. B. benoa. — Dnektpon. gan. — Mocksa : 131-
Bo "Jlaboparopus 3nanuit", 2017. — 749 ¢. — Pexxum poctymna:
https://e.lanbook.com/book/103034.

3. buoxumus [ DnexTpoHHBI pecypc]: yueoHuk /mox pen. E.C. CeBepuna. — 5-e uzn., ucmp. u
nom. — M.: I'D0TAP-Menua, 2016. — 768 c. — Pexxum ngoctymna: https://studentlibrary. ru/book/
ISBN9785970437629.html.

4. buoxumust pacteHuit [DnekrponHslit pecypc] / I'.-B. Xennar ; nep. ¢ anri. — 2-e u3g. (311.). —
M. : BUHOM. Jla6oparopus 3nanuii, 2014. — 471 c. : wi. — (Jlyummii 3apyOekHbIi y4eOHUK).
— Pexxum gocryna: https://vk.com/wall-93139590_154

8. Tlepeuyenn pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"HHTepHer"
(6a3b1 TaHHBIX, HH)OPMAIIMOHHO-CIIPABOYHBIC U MOUCKOBBIC CHCTEMBI, HHTEPHET PECYPChI)
. http://www.emanual.ru - y4eOHUKH B 37I€KTPOHHOM BHJIE.
. http://www.my-schop.ru UzaarensctBo «JIaHb.

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

. https://www.elibrary.ru - HayuHast anekTpoHHas OHOIMOTEKA
. http://www.protein.bio.msu.ru/biokhimiya/index.htm - MutepHeT BepcHst MeXayHApOIHOTO
KypHasia 10 OWOXMMHUHM M  OMOXMMHYECKMM AacleKTaM MOJIEKYJSIpHOM  Ouosoruu,

OMOOpraHNYEeCKONH XUMHH, MUKPOOHOJIOTHH, UMMYHOJOTHH, (DPU3HOIOTHH M OMOMEIUIIMHCKHUX
uccinenoannii. Crateu B pdf-gopmarte.

6. http://tusearch.blogspot.com - TTouck 31€KTPOHHBIX KHUT, ImyOauKaruii, 3akoHoB, [OCToB Ha
caiiTax HAy4YHBIX JJICKTPOHHBIX OMOIMOTEK. B crmcox BKIIOYEHBI OMOTMOTEKHM WHOCTPAHHBIX
YHUBEPCUTETOB M HAYYHBIX OpTaHU3aIUil.

9. MeToandyecKue YKazaHus 1J1s1 oﬁyqamumxca 10 OCBOCHHIO JUCHHUIIJIMHbBI


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

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

2. Kosaip, E. B. [Ipaktukym no 6noxumui : yueobnoe nocodue / E. B. KoBans. — Tromens : [AY
Ceepnoro 3aypanbs, 2023. — 142 ¢. — ISBN 978-5-98346-135-2. — TekcT : 251eKTpOHHBIH //
Jlans : amekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/392099 (nara
obpamenus: 13.09.2024). — Pexum goctyna: Juisi aBTOPHU3. MOJIb30BaTEIICH.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

1. Jlns mpoBeneHMs OHJIAlH 3aHATHI Ucnonib3yeTcs cepBuc Google Meet.
2. DnexTpoHHas UHPOPMALMOHHO-00pa3oBarTenbHas cpesa Ha miardhopme Moodle.

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

Jis ipoBeieHusl 3aHATHH 110 TAaHHOW JTUCIUILIMHE UCTIOJIb3YIOTCS:

- TeXHHYecKoe o0opyoBaHue (KoMIbIoTEp, MpoekTop) (Buneonpoektop EPSON (nepenocHoit),
HOyTOYK ACER TravelMate 2440);

- y4eOHBIC ayJUTOPHH, CHA0KEHHBIC CTOJIAMHU U CTYJIBSIMU JIJISl CTYJCHTOB U TPEIIO1aBaTeIIs;

- 7-425 Aypurtopust «buoxumusi pacteHuil M reHetuka» (IUNETKH, (GUIbTpOBaIbHAs Oymara,
gamku [lerpu, mpoOupkm w mratuB). PasmaTounblii marepuan: TaOMUYHBIE MaTepHAIIBI,
METOAMKH, IPE3eHTAIUU K JIEKLIHOHHOMY MaTepuaity (claia-iekuun).

- 7-427 JlaGoparopust GU3HOJIOTHH U OMOXUMHH.

Pa3narounblii Matepuan: TaOJIM4YHBIE MaTEpPHAIbI, METOAMKH, NPE3CHTAIMU K JICKIMOHHOMY
Mmatepuany (crnaiia-nekuun).

12. Oco0eHHOCTH OCBOEHHMS JUCHUIUIMHBI I WHBAJIWAOB M JHUI ¢ OrPaHUYEHHBIMHU
BO3MOKHOCTSIMHU 310POBbSI

OO0yueHre 00ydaromuXCsi ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBbS TIPU HEOOXOTUMOCTH
OCYILIECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOHM paboueil mporpamMMbl C MCHOJIB30BAHHEM CHELHAIBHBIX
METOIOB OO0ydYeHHs M JAHJAKTHYCCKHX MAaTepPHaloB, COCTaBICHHBIX C Y4YeTOM 0COOeHHOCTEH
NcUX0(U3NYECKOTO Pa3BUTHUS, HWHIUBHIYaTbHBIX BO3MOXKHOCTEH UM COCTOSHHSI 3[0POBbSl TaKhX
oOyJaronuxcs (00yJaromierocs).

B mensix ocBoeHus y4eOHOH mporpamMmbpl AMCLUUIUIMHBI MHBAIMAAMHM W JIMLAMH C OrPaHHMYEHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI 00€CTICUMBACTCS

* 7Sl MTHBAJMJIOB M JIML] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI T10 3pEHHIO: pa3MEIleHHE B
JOCTYIHBIX JUIS OOYYalOLIMXCsl, SBISIOMIMXCSA CJENBIMA WIM CIa0OBHISAIIMMH, MeCTax M B
aJIarTHPOBaHHOH (opMe cIpaBoYyHOW WH(OpMAaIMKM O paciucaHud y4eOHBIX 3aHATHI; TPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOIIETo 00yJaromeMycsi He0O0X0IUMYIO TTOMOIIIB; BBIITYCK
IbTEPHATUBHBIX (POPMATOB ~ METOAMYECKUX MarTepuayioB (KpymHeId wmpudT win aynuodailisl),
ucronb3oBanue Bepcun cadita mius cnadoswasmmx OBC IPR BOOKS u cnenmanbHOro MOOHIBHOTO
npuwioxkenuss [PR BOOKS WV-Reader (mporpamMbl HEBU3yaldbHOrO JOCTyna K UWH(poOpMaImH,
npeHa3HaYeHHON AJ1s1 MOOMJIBHBIX YCTPOMCTB, paboTalouux Ha onepauronHoi cucreme Android u 108,
KOTOpasi He TpeOyeT crenuanbHO O0YyYeHHOro acCHCTeHTa, T.K. joau ¢ OB3 mo 3peHuto paboTaroT co
CBOMM YCTPOMCTBOM TMPHUBBIYHBIM CIOCOOOM, HCIIONB3Yys CIEIHalbHbIE IITATHBIE IPOIPAMMBI JIJIsS
He3psaux Jmoaeit, ¢ koropeiMu [IPR BOOKS WV-Reader nmeeT monHyio cOBMECTHMOCTS);


https://e.lanbook.com/book/131123

*  JUIA WHBAJHIOB U JIAIl C OTPAHWYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI 110 CIIyXY: HaAJIEKaIMH
3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE HH(DOPMAIINH;

* NN UHBAJIUJOB W JIUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSMHU 370POBBS, MUMEIOIIMX HAPYIICHUS
OTIOPHO-JIBUTaTEIILHOIO alapara: BO3MOXKHOCTh OECIIPEIIATCTBEHHOTO TOCTYIa 00YYarOIIUXCs B yUeOHbIE
TTOMEIIEH, TyalleTHhle KOMHATHI M IPYTHe MoMelieHus: Kadeapol, a Takke mpeObIBaHNE B YKa3aHHBIX

MTOMETIEHUSX.
OO0pa3oBanue O0OY4YaIONIUXCA C OrPAHWYCHHBIMH BO3MOXKHOCTSMHU 3JIOPOBbSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTUMH O0YHArOIIUMUCS, TaK U B OTAEIBHBIX TPYTINAX WM B OTJEIBHBIX
OpTraHMU3aIHAIX.
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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 3aianuii 1yisi caMOCTOSITEILHOM PadoThI

Paznea 7
Tema MexaHnU3MBbI 3alIATHl U YCTOMYUBOCTH Y pacTeHUil. OKMCIUTENBHBIN CTpeCC.

Bapuant 1

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

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

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

BrIpaxkeHne «OKHCIUTEIbHBIN CTPECc) MPUMEHSETCS ISl XapaKTEPUCTUKH TTOBBIIICHHOTO
HaKOIUIEHUs aKTUBHBIX (OpM KucIIopoja B kieTkax (Scandalios et al., 1993). Mexanusm pa3BuTus
cTpecca 3amyckaercss Tpu JaucOajaHce aKTUBHOCTH  OKHCIHTENBHBIX —IIPOLECCOB U
AHTUOKCHJIAHTHOM 3amuToil kieTok. B xome pa3BuUTHS cTpecca JOCTUTAETCsl MaKCHMallbHas
aKTHBAlMsS MEXaHW3MOB, BKIIOUAIONIMX YCTAHOBJICHWE TOJEPAHTHOCTH, W30€TaHUA U
JIeTOKCUKalMU. BrocnencTBum mpouecchl OKUCIEHUS TOJBEpraloT CTapeHuto Haubosee
MOCTPaJIaBIIke OT CTPecca KOMIIAPTMEHTHI KJIETKH, YTO MPUBOINT K IMOTEPE UMH PETYISTOPHBIX
¢byHKIUil. B KOHEYHOM MTOTe M3 aMUHOTPYIII OEJIKOB M MEPEOKUCICHHBIX JIMITUA0B 00pa3yoTcs
CHOCOOCTBYIOIIME OTMHUPAHUIO KJIETOK AQlbJCTHABl W JHUIMOQYCHUHBI, a TaKXe MPOILYKTHI
dbenonoxcunas u nepokcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

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

Takum 00pazom, akTHBHBIE (OPMBI KHUCIOPOAA KaK CHUJIbHBIE U PEAKIMOHHOCIOCOOHBIE
OKHCITUTENH TOTCHIIMAIEHO MOTYT Pa3pyIIuTh U YOUTH KJIeTKY. Ho B HEMOBpEXIEHHBIX KIIETKaX
YpOBEHb AaKTHBHBIX (OPM KHCIOpPOJa HEBBICOK, YTO oOecreunBaeTcsi paboToi crenualbHBIX
depmeHTHBIX cucteM. OIHAKO Cojep)KaHWEe aKTUBHBIX (OPM KHCIOpona OBICTPO pacTeT B
HEeOJIaronpHUsTHBIX JJIs KJIETKH YCIOBUSAX, YTO MPUBOAUT K Pa3BUTHIO OKUCIUTENIBHOTO CTpecca.

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

YpaBHEHMsI PeaKIMi POIIECCOB, IPU KOTOPHIX OHU MOTYT 00pa30BBIBATHCS?



2. OnumuTe KakuM 00pa3oM mpoucxoauT kommnapTMeHTaruss ADK (B kakux opraHeimiax
kieTku kakune ADK oOpa3yroTcs u movemy).

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

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

Conep:xanue B HopMe (KOHTPOJIb)

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

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

Ha xnymOy ¢ cagoBbIMU acTpamu morania Boja, coaepikaiias HeTenpoayKThl U MOIOIIHE
CPENICTBa, IMOCJIE MBIThSI aBTOMOOMJIS. AHAIN3 OMOXUMHYECKHUX ITOKA3aTEeIeH JIMCTHEB ObLT
MIPOBEJICH Cpa3y B 3TOT JIeHb, U Ha 4i1 eHb nocie pa3iuBa (puc. 1-2). beiu nomyyeHs! rpaduku
coctosiaus pactennit (MJIA — MamoOHOBBINM TUATBICTH).

M/A
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20
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Jens 1 Jenb 4

CoaepkaHWe MaioHOBOIO
AHaNbAErnaa, HMOAL/T

KapoTnHouabi

12

10 I

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

OeHb 1 [eHb 4

Bapuanr 2

B 1972 roxy I'anc Cenbe pa3paboTan TeOpHrio, KOTOpas Ha CETOHANIHAN IeHh OOBICHSIET
pa3IMyYHbIE COCTOSIHUS BCEX JKMUBBIX OpraHu3MoB. MccnenoBanue noyunso HazBanue — «Teopus
crtpecca». HecMoTpss Ha TO, YTO €ro HCCIEIOBAaHMsA KacalWChb OpraHM3Ma 4YeJIOBEKa, Ha
CETOAHSIIHUMN IEHb TEOPUS CTpECCca Halllla IOATBEPKAECHUE U I APYTUX KUBBIX OPIraHU3MOB, B
YaCTHOCTH JUId pacTeHuil. Pusnonornyeckue M OUOXMMHUYECKHE IPOLECChl pacTeHUl B



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

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

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

BripakeHue «OKUCIHUTEIBHBIA CTPECC)» MPUMEHSIETCS I XapaKTePUCTUKH TTOBBIIIICHHOTO
HaKOTUICHHS aKTUBHBIX (hopM KHcoposa B kieTtkax (Scandalios et al., 1993). Mexanu3Mm pa3BuTHs
cTpecca 3amyckaeTcss Tnpu JucOamaHce aKTHUBHOCTH  OKHUCIMTENBHBIX  IPOLECCOB U
AHTHUOKCHUJAHTHOW 3alIUTON KIeTOK. B Xome pasBuTHs cTpecca AOCTUTraeTcs MaKCHMajibHas
aKTUBAIlMsl MEXAaHHM3MOB, BKJIOUAIONIMX YCTAHOBJIICHWE TOJEPAHTHOCTH, W30€raHus U
JNETOKCUKaluu. BrocnencTBuM MpoIecchl OKUCICHHS TOJABEPraloT CTapeHHio Haumbolee
MOCTPAJIABIINE OT CTPECCa KOMIAPTMEHTHI KJICTKH, YTO MPUBOIUT K MOTEPE UMHU PETYISITOPHBIX
byHkmii. B koHEYHOM HTOre W3 aMUHOTPYIN OEITKOB U MEPEOKUCICHHBIX JTUIHI0B 00pa3yoTCs
CIIOCOOCTBYIONTME OTMHUPAHHIO KJICTOK albACTHUABl W JUMNO(YCIHMHBI, a TaKKe MPOIYKTHI
denonokcunas u nepokcuaas (Elstner, Osswald, 1994; Jlykarkun, 2002; Foyer, Noctor, 2005).

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

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

3apaHue 1.

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

atime pazeeprymoiii omeem Ha NOCMABIEHHYIO 340AY).

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

Conep:xkanue B HopMe (KOHTPOJIb)

Xnopodwnel | AHronnansl  |AckopOuHoBas | ®PeodurnH |KaporuHounst | ManoHoBwil | [lepokcuma3ssi
(Mr/r cyx (%) KucaoTa (Mr/T  |(MKI/T ChIpO# (Mr/r cyx Juanbaeruy | (OTH.ea/T ChIp
MAacchl) CYX MaccChI) Macchl) MAacCHI) (HMOJIB/T) MAacCCHI)
55 0,8 2,0 650 1 8 100




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

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

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

Tembl 3cce (pedepaToB, cOOOIIEHNI-TIPE3EHTAIIMA)

Tembl pedepaTos

Buoxumuueckuii coctaB 3epHa OCHOBHBIX 371aKOB.

broxumudecknii cocTaB CeMSH OCHOBHBIX 3¢PHOOO0OBBIX KYIIBTYD.

Broxumudeckuii cocTaB ceMsiH MaCIIMYHBIX KYIBTYP.

buoxumus u numeBas IEHHOCTH KITyOHEeH KapTodest u TonmuHaMOypa.

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

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

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

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

agrwpdE



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

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

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

TemaTnka coo0meHHi-NPe3eHTaAluIA.

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

2. XKupopactBopumbie BUTAMUHBI (TI0poOHEe). BemecTBa, XuMmmuueckas mpupoa, ux
(GYHKIUU B OpraHu3Me.

3. BopmopacTBoprMbIe BUTAMUHBI.

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

6. AJIKaIIONIBI.

7 I'muko3uas!.

8 DEHOJIBbHBIC COSTUHEHUST PACTEHUM.

9 D¢dupHbie Macia u CMOJIBL.

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

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

16.  JImassl

17.  HM3omepassbl.

18.  JlurassL

19.  Ilpumenenue GpepMEHTOB B IPOMBIILICHHOCTH.

Kpurepun onenku:

- OLIEHKa «3aYT€HO» BBICTABIIAETCS OOYyYaroIEeMyCs, €CIM OH IOATOTOBHI pedepar HiIu
coOOLIeHNe-TIPE3EHTALINIO, UCTIONb3YS PAa3IMUHbIe HAyUHbIE U y4yeOHbIe HCTOYHUKH JIUTEPATYPHI,
B KOHIIE pa0OThI MIPUBEJICH CIIUCOK JUTEPATYPhl, HCTOYHUKH JIUTEPATypbl 0(POPMIIEHBI COrTIAaCHO
I'OCT P 7.0.100-2018; coobuieHre CONpPOBOXKAAETCS MYJIbTUMEAMMHOM Npe3eHTauuend uim
HarJSIIHBIM pa3JaTOuYHbIM MaTepuanoM, pedepar CoAepKUT OCHOBHBIE pa3/ieibl: COJEpKaHHe,
BBEJICHUE, OCHOBHAs 4aCTh, 3aKIIIOYEHHE; BHIOpAHHAS TEMa PACKPbITAa OJHOCTHIO U OJKPEIUIEHA
pUMepaMHu.

- OILIGHKa «HE 3auTeHO» BBICTaBIsETCS oOOyuwarouiemycs, eciu pedepar WIM COOOIIEHHE-
NPe3CHTAIHs HAIMCaH, TEMOHCTPUPYS HEOONbIIOE TOHUMAHHE OCHOBHBIX TOHSATHH M 3aKOHOB
OMOJIOTHH ¥ SKOJIOTUU TIPUMEHHUTENBHO K )KUBBIM CHCTEMaM; TeéMa He PacKphITa, 0hOpMIICHUE HE
COOTBETCTBYET TPEOOBaHUAM, NPEABABIAEMBIM "3aueTHON" padoTe.

Bonpocsl k 3auéty

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
OHOJIOTHYECKUX 3HAHUU cpeau €CTECTBEHHOHAYYHBIX u
arpOHOMHYECKHUX TUCIUIIINH.

2. Mertoabl 6uonornyeckoit xumun. CoBpeMeHHbIE TPOOIEMBI U
OTKPBITHS B OMOXUMHUHU PACTEHUH.

3. buoxumuueckne 0COOEHHOCTH CTPOEHHS PacCTUTEIbHOU
kieTku. Knerounast creHka 1 MeMOpaHbl paCTUTEIBHOMN KIIETKH.

4, XUMHUYECKUA  COCTaB  pAacCTUTEIbHOM  KJIeTku.  Pomb
XUMUYECKHUX IEMEHTOB B UX KU3HEAEATECIBHOCTH.

o. OcHoBHBbIE TPYMIIBI YINIEBOAOB pacTeHuid. CocTas, CTpOEHUE,
CBOICTBA U (DYHKLIMU YTJIEBOJOB B PACTUTEILHOM OpraHU3Me.

6. XUMHUYECKUE CBOMCTBA U KAUYECTBEHHBIE PEAKLIMM YTJIIEBOIOB.
7. Knaccudukanus munuaoB, UX cOCTaB, CTPOCHUE, CBOMCTBA U
(GyHKIUHU B pacTCHHSIX.

8. Xumuueckue cBoicTBa munuaoB. OlieHKa KauecTBa U
MUTATEIbHON IIEHHOCTH Macell. KOHCTaHThI JKUPOB.

9. @opMBI a30Ta, MOCTYNAIOIINE B PACTCHUS.

10.  Cocras, cTpoeHne, CBOMCTBA U ()YHKIIUU a30TUCTHIX U
0eIKOBBIX BellecTB opraHu3Ma. OCHOBHbIE IPUPOHBIC TENTHIbI.
11.  TonunentuaHas Teopus CTpoeHUs Oenka. Y poBHU
OpraHu3any OEIKOBBIX MOJIEKYJI.

12.  TlonsTHE NPOTEUHOTECHHBIX, CBOOOAHBIX, HE3AMEHUMBIX U
YaCTUYHO 3aMEHUMbIX aMUHOKHUCIIOT.

13.  Oco0OeHHOCTH CTPOCHMSI HyKJIEMHOBBIX KUCIIOT, UX POJIb B
opranusMe. HykinenHoBble KMCIOThI U HYKJICOTH/IbI.

14,  Xumuueckue CBOWCTBA M KAUECTBEHHBIC PEAKIINU OCIIKOB.
15.  depmMeHTHI: XapaKTepUCTHKA, HOMEHKJIaTypa, CBOMCTBA U
KJIacCU(pUKaLs.

16.  MexaHu3M QpepMEHTATUBHOTO KaTan3a. BiusHue ycioBuit
CpeZbl Ha aKTUBHOCTh ()EpMEHTOB.

17.  DHeprernka GMOXMMHUYECKHUX IPOLIECCOB.

18.  Knaccuduxanmus, coctaB, CTpoeHHe, QyHKIUHN U
Ouosiornyeckas posib BUTAMUHOB.

19.  Tlpu3Haku HETOCTATOYHOCTH BUTAMHUHOB B OpPTaHH3ME
YeJI0BEKA.

20.  Bropu4HbIe METaOOIUTHI PACTEHUI: aJTKAIOHIBI, TITMKO3HIBI,
(heHoNIbHBIE COeTMHEHNS, D(UPHBbIE Macia U CMOJIbL, U UX
9KOJIOTMYECKas POJIb.

21.  OuTOropMOHBI. XMMHUYECKOE CTPOCHNE i OMOXHUMUYIECKHE
(YHKIMU B paCTUTEIBHOM OpraHU3Me.
22.  ®orocunTte3. Uctopus nzyuenus porocunresa. CBeroBas u

TeMHOBas (a3a GpoTocuHTE3A.

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

24.  Tlowsarue metaboim3ma. [Tento3odocharHbrii n
TJIMOKCUJIATHBIM UK U ero OMoIoruyeckast poib.

25.  uxn tpukap6oHOBEIX KucioT. Luki Kpeodca.

26.  Dransl OnocuHTe3a Oenka. OCOOCHHOCTH CHHTE3a
HYKJIGMHOBBIX KUCIIOT.




27.  XWUMHYECKHI COCTaB 3€pHA U CEMSH 3€pHOBBIX,
3epHO0000OBBIX, MACITUYHBIX, [IJI0JJOBO-SATOHBIX, OBOIIHBIX KYJIbTY].
28.  buoxuMmuyeckuii cocTaB 3epHAa OCHOBHBIX 3J1aKOB U
3epHOO0OOBEIX KYJIBTYP.

29.  buoxuMuyeckuil cOCTaB CEMsIH MACITUYHBIX KYJIbTYP.

30.  buoxumus u nuIeBas IECHHOCTh KIIyOHEH KapTodes u
TomMHAMOYpa.

31.  buoxumus u nuieBas HEHHOCTh OCHOBHBIX KOPHEIJIOI0B
(meTpy1ika, MOPKOBb, PEITUC, Peria, peabKa, ap.).

32.  buoXuMUs U MHIIEBas [EHHOCTh OBOIIHBIX TOMATHBIX
KyJbTYp (TOMaThI, OaKJIaXKaHbl, IIepel).
33.  buoxumus u nuieBas EHHOCTh OBOIHBIX KAIyCTHBIX

KyJIbTYp (Karycra OeloKo4aHHas1, IBETHAsI, OprocceNbeKas,
KOJIbpaOH | JIp.).

34.  buoOXUMHUYECKHUI COCTaB U MUIIEBAst IEHHOCTH CAJA0BBIX U
SATOIHBIX KYJBTYP.

35.  3aBHCHMMOCTH OMOXMMHUYECKUX MPOIIECCOB OT FEHOTHIIA,
MOYBEHHO-KIIMMAaTHYECKUX yCIOBHNA, IPOBOAMMBIX
arpoTeXHUYECKUX MEPONPUSTHH.

36.  MexaHHU3MBI 3aIATHI U YCTOWYUBOCTH y PACTEHUIA.
OKuCIUTENBHBIN CTpecC.

37.  AxrtuBHbIE (HOPMBI KHCIOPOJIa U TIEPEKHCHOE OKUCIICHHE
JHTUOB.

38.  CocraB aHTHMOKCUIAHTHOH cuCTeMbl pacTeHuil. Buasl u
(bYHKIIMHM aHTHOKCHIAHTOB.

39.  HMMyHUTET pacTeHHIA.

Tunosbie BONpPOCHI AJi51 NPOBeIeHHU 3a4eTa B popMe TeCTUPOBAHUS

@DOoH/1 OLIEHOYHBIX CPEJICTB MMOCPEACTBOM TECTUPOBAHUS B MOJIHOM 00beme mpuseneH B SMOC

Ha iatpopme Moodle

Bomnpoc 1. CooTHecHTe PUTOTOPMOH U BBITIOJTHSEMbIE UM (YHKIIHU:
Bormpoc 2. CuHTe3 HHIOMMITYKCYCHOM KMCIIOTHI B pPACTUTENIbHOM KIIETKE HAUMHAETCS C
Tpunrodasa.
Bompoc 3. HezameHnMble KOMITOHEHTHI, IPUCYTCTBYIOLINE B HEOOJIBUINX KOJIMUYECTBAX U
o0ecreynBaroIe HOpMalbHOE MPOTEKAaHHE OMOXUMUYECKUX U (PU3NOJIOTHUECKUX MPOIIECCOB
IyTEM y4acTHs B PEryJsiUU OOMEHa BEIIeCTB B OpraHu3Me, Ha3bIBAIOTCS:

Bonpoc 4. Butamunsl ObIBatOT:

Bompoc 5. Kakoit BuTaMuH y4acTByeT B npoiiecce GOTOCUHTE3a, YCUITMBAET JbIXaHUE KIIETOK, a
TaKXe MpUJIAaeT OOJIbIIYI0 YCTOHUMBOCTh OpraHu3MaMm, Tak Kak OKHUCIseTcs Oiaroaaps
pa3IMYHbBIM "KOHEUYHBIM" OKCHAA3aM, TO €CTh (QYHKLIMOHUPYET B Pa3IMUHBIX YCIOBHIX
TEMIIEpaTyphl U Ha Pa3HbIX dTalax pa3BUTHSA PACTCHUM:

Bomnpoc 6. Karanuzarop, yCKOpSIOIIMN TOJIBKO OJHY XUMHUYECKYIO PEAKIINIO, Ha3bIBACTCS:

Bonpoc 7. OtmeTbTe GakTophl, BIUSIOMINE HA CKOPOCTh (PePMEHTATUBHBIX pEaKIHii?
Bonpoc 8. JlobaBouHas rpymnmna JByXKOMIIOHEHTHBIX ()epMEHTOB Ha3bIBACTCSI:

Bomnpoc 9. Kakoe BemiecTBo B nporiecce HOTOCHHTE3a B TIOCIECTBUU 3a11acaeTcsi B BUJIE
KpaxmaJia WJId MPEeBPaIlaeTcs B LEUI0I03y?



Bompoc 10. Kakue ¢pyHKIIMOHATBHBIC TPYIIITBI UMEIOT MOHOCAXapHUIbI?

Bompoc 11. CooTHecuTe yrineBoa u THI, K KOTOPOMY OH OTHOCHUTCS:

Bomnpoc 12. JIHK ecTb TOJIBKO B )KUBOTHBIX KiieTKax, a PHK — B pactutenbHbIX.
Bomnpoc 13. Hanumure, kakast meHTo3a BXoauT B coctaB PHK?
Bormpoc 14. Kakoli cBsSI3bI0 CBSA3BIBAIOTCS MEXKy COOOM JIBa pa3IMYHbIX HYKJICOTH/IA B
NEPBUYHOM CTPYKTYpE HYKJIEMHOBBIX KHCIOT?

Bormpoc 15. DdupHbie Maciia OTHOCSTCS K TPyIIIe:

Bonpoc 16. beun oTkpbIThl B 1922 rony. PaboTaroT cTpyKTypHBIMH KOMIOHEHTAMHU KIJIETOYHON
MeMOpaHbl. He cMemnBaroTcs ¢ BOAOH, HO JIETKO pacTBOPSIOTCS B skupax. Ha cerogusiineit
JeHb U3BecTHO 0KoJ10 100 coenuHenuil B 1aHHOM rpynne. bosbliie Bcero coiepxurcs B
pacTUTEIbHBIX Maciax (HepaUHUPOBAHHBIX), OPEXax, CEMEHaX.

Bormpoc 17. PacturenpHble BOCKa — 3TO NPEACTABUTENU:

Bomnpoc 18. B HelTpalibHBIX ®KUPax CBA3b JKUPHOU KUCIOTHI U TJIMLIEPUHA TPOUCXOJUT 3a CUET:
Bonpoc 19. Y MoHoaMnHOIMKapOOHOBBIX AMUHOKHCIIOT:

Bonpoc 20. benku-noHodopsl, KOTOpbIE SBISIOTCS TPAHCIOPTHBIMU KaHaJIaMH MEMOPaHBI,
Bonpoc 21. YHuBepcanbHbIM aKKyMYJISITOPOM, IOHOPOM U TPaHC(OPMATOPOM SHEPTUHU B
OpraHu3Me SIBJISIETCS KHCIIOTa:

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

Bompoc 23. OcHOBHYIO pOJIb B CTpATETUu METa00JIM3Ma UTPALOT:

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

Bompoc 25. B cocTaB opranuyeckoil 4aCTH paCTUTEILHOTO ChIPbsi HE BXOJUT

Bormpoc 26. K xakoMy kinaccy pepMEHTOB OTHOCUTCS JIUMasa?

Bompoc 27. Bo ckonbko pa3 epMEeHTHI YCKOPSIIOT OMOXMMHUYECKUE PEAKIIHU?

Bonpoc 28. OTMeThTe, 4TO OTHOCHUTCS K CIenn(PUIECKUM CBOHCTBaM (DEpMEHTOB (ITO OTJINYAET
UX OT IEHCTBUS MPOCTHIX XUMUYECKUX KaTaJIN3aTOPOB):

Bompoc 29. I'unote3a 06pa3oBaHusi YH3UM-CYOCTpaTHOTO KoMmIuiekca J. duriepa Ha3bIBACTCS:
Bonpoc 30. OtmeTtsTe hakTophl, BIUSIOIIUE HA CKOPOCTh (DePMEHTATUBHBIX PEAKIIHIT?

Bompoc 31. Cnenududeckue cpoiictBa (epMEHTOB 00YCIOBIEHBI HATMYUEM Y HUX:

Bompoc 32. Kakas nenTo3a Bxoaut B coctaB JIHK?
Bomnpoc 33. 3 kakuX KOMIIOHEHTOB COCTOUT HYKJICOTH/T?

Bonpoc 34. B HykneoTue neHTo3a cBs3ana ¢ ocraTkaMu(om) GocGopHOi KHUCIOTHI:
Bompoc 35. Ilpupoauslii Hyki1€oTHa, cyOcTpar U NpOAYKT OKUCIUTEIBHOTO
dochopunpoBanus, BHIIOIHIET GYHKLINIO OCHOBHOT'O BHYTPUKIIETOYHOTO MEPEHOCUMKA
CBOOOJHOM PHEPIUH B KJIETKE, HA3bIBACTCS:
Bomnpoc 36. CoeauHnUTE KOMIUIEMEHTApHBIE OCHOBAHUS:

Bormpoc 37. Kakoii cBS3bI0 CBSI3BIBAIOTCS MEXTy COOOH JBa pa3IM4HbIX HYKJIEOTHIA B
NEPBUYHOM CTPYKTYPE HYKJIEMHOBBIX KHCIIOT?

Bomnpoc 38. Kakue Genku yuacTByIoT B popMupoBaHuH TpeTndHOi cTpykTypsl JJHK B siape?
Bomnpoc 39. Ilepenoc renernueckoil nHpopMayu B npeaesax 0JHOro Kjacca HYKJIEMHOBBIX
kucioT (ot JHK x IHK), unu cuntes JIHK HazbiBaercs.

Bomnpoc 40. Ha kakoii ctanuu peruimkanuy NpoucxoauT npucoeannenue nykieoruaos JJHK-
noJiuMepa3aMu U MpOBEpKa MPaBUIBLHOCTH TPUCOETUHEHUs?

Bomnpoc 41. Kakas crpykrypa PHK ¢opmupyetcs B pe3yibTare ciupaiu3aiy OTJeIbHbBIX
ydacTtkoB ojnHornenodeunort PHK, o6pa3zys "mmunsku"?

Bonpoc 42. Ilpu TpaHcasiuyu MeCTo Havyajna TPAaHCKPUIIIIMK Ha3bIBAETCS:

Bomnpoc 43. IIponecc co3peBanus npe-PHK B nuTormasme Ha3piBaeTcs:

Kpurepuu oueHku:

- «3a4YTCHO» BBICTABJISACTCA O6y‘IaIOH_IeMYC$I, €CJIM OH ACMOHCTPHUPYECT 3HAUYUTCIIBHOC ITIOHUMAHUC



OCHOBHBIX IIOHSITHM ¥ 3aKOHOB 6I/IOXI/IMI/II/I, MOXCET JaTb OLICHKY MoKa3aTese KUBHEACATCIbHOCTHU
paCTeHI/Iﬁ 1 PCKOMCHIAAIIUU IO UX MOBBINICHUIO HAa OCHOBC (1)I/IBI/IOHOF0-61/IOXI/IMI/I‘-IGCKI/IX 3aKOHOB
H IIpaBuJl, €CJIM B TECTUPOBAHHUU ITPOLICHT IIPaBUJIbHBIX OTBETOB IIPEBLIIIACT 50%,

- «HEC 3a4YTCHO» BBICTABJIACTCA 06yqa}0meMycs1, €CJIM OH ACMOHCTPUPYCET He0O0JIbIII0C TOHUMAHUE
OCHOBHBLIX IIOHSATHH W 3aKOHOB 6I/IOXI/IMI/II/I, HE CIOCO0eH AaTb OLCHKY nokasareJiei
KHU3HCICATCIIbHOCTH paCTeHI/Iﬁ U PCKOMCHAAIWU M0 HUX IMOBBINICHHWIO HAa OCHOBC (1)I/I3I/IOHOF0'

OMOXHMMHUYECKHUX 3aKOHOB U IIpaBujl, €CJIM B TCCTUPOBAHUU IIPOLCHT IIPAaBHUJIbHBIX OTBETOB MCHEEC
50%.



