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[Tpu pa3zpaborke paboueii mporpaMmMbl yueOHON AUCIMITIIMHEL B OCHOBY MOJOKEHBI:

1) OI'OC BO mno wHampaBineHWIO MOArOTOBKH (cmenmaibHocTH) 35.03.05 CamoBonctso,
yTBepKAeHHBIH MuHHCTEpCTBOM 00pa3oBanus u Hayku P® «1» aBrycra 2017 r., mpukas Ne 737.

2) YueOHblil M1aH OCHOBHOM 00pa3oBaTenbHON mporpaMmbl «CajoBOJCTBO» 000OpPEH YUEHBIM COBETOM

OI'bOY BO I'AY CesepHoro 3aypanbsi ot «29» okTs16pst 2020 r. [IpoTokon Ne 3.

Pabouyas nporpaMma yueOHOM TUCIMILTHHBI (MOTYJIs) 0100OpEeHa Ha 3acelaHuu Kadenpbl 00mIei Ononoruu
oT «9» HostOps 2020 r. [Tporokon Ne 3.

3aBenyromuii kadeapoi ~ ﬂ/ﬂffL - ;/ A.A. Jlames.

. i o o
Pabouas nporpamMma yueOHOM TUCITUIUIMHBI (MOAYIIST) 0JJ00pEeHa METOUUECKON KOMUCCHEH HHCTUTYTA

oT «18» Hos6ps 2020 r. [Tporokom Ne 3. e /ﬁ] A

[Mpencenarens METOANYECKON KOMUCCHH HHCTUTYTA /f / / Vi O.B. KoBasieBa
ey /a4l

PazpaboTunk: ST

Kosans E.B., nouent kadenps o0rieii 0uonoruu, K. 0. H.

JAupexTop MHCTHUTYTA: Q/ / A.B. UrnoBukoB
00l



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

Koo IlepedeHb IaHUPYEMBIX
Komne- Pe3yJ'II>TaTI)I OCBOCHU HHHHKaTOp HAOCTHRCHHA PE3YJILTAaTOB O6y’~ICHI/IH 10
meHyuu KOMIICTCHIHM MUCLUILIMHE

3HATh:
- XUMHUYICCKUM COCTaB
OCHOBHBIX TPYIII C/X KYJIbTYP;
- CYIIHOCTh OOMEHa BEIIECTB U
SHEPTrUM, MPOUCXOIANINX B
pacTUTEILHOM OpraHU3ME;
- 3aBUCHMOCTD
OMOXMMUYECKOI0 COCTaBa OT
MOYBCHHO-KIIMMAaTHYECKHX
YCIOBUMI u 3JIEMEHTOB
TEXHOJIOTHH BBIPAIIMBAHMUS;
- OMOXMMHYECKHE OCHOBBI
dbopMupoBaHUs
BBICOKOKAYE€CTBEHHOIO
N/1-100mk-1 ypOKasi.
Pemraer koHKpeTHBIE YMeETh:
Criocoben pemats 337291 - TpPUMEHSTh  3HAHUSI O
THIOBBIC 3881 npodeccHOHANBHOM OMOXUMHYECKOM COCTaBe
npodeccrnoHanbHOM NeATebHOCTH (OIIeHKA pacTeHUW 11 0OOCHOBAHMS
ACATEIILHOCTH Ija U IIOBBIIIICHUE COBPEMCHHBIX TEXHOJIOTUH
OCHOBC 3HaHWH rokasareiei BbIpalllMBaHUA
OIIK-1 OCHOBHBIX 3aKOHOB KHU3HEICATSTHHOCTH CEbCKOXO3SIHMCTBEHHBIX
MaTeMaTUYECKUX U . .
pacTeHuil) u KYyJIbTYp,
CCTCCTBCHHBIX HAYK C [IPEICTABIISIET - 00BACHATH NU3MCHCHUS
NpUMEHEHNEM pe3yabTaThl UX OMOXMMHYECKOIO COCTaBa B
HHGOPMALHOHEHO- pellIeHHs HAa OCHOBE 3aBHUCHMOCTH OT T€HOTHIIA U
KOMMYHHKaHHO?HBIX (1)1/131/[0 JIOTO- YCJIOBHP'I BbIpallluBaAHH
TexHoori OHMOXHMHUYECKHUX - OLCHMBATb MHIICBYIO U
3aKOHOB M ITPaBMII TEXHOJIOTUYECKYIO  LIEHHOCTb
PaCcTEHUEBOIYECKOM
MPOAYKIUH, €€ NPUTrOJHOCTb
JUTSL TIEPEpabOTKU;
- ACIIOJIH30BAaTh

OMOXHMMUYECKHE TOKA3aTeNN
I XapaKTCPHUCTHKH Ka4CCTBa,
MUTATEIbHON [IEHHOCTH U
HKOJIOTHYCSCKOM 0€301aCHOCTH
paCTHTeHBHOﬁ IMPOAYKIIUH.

BJIA/IE€Th:

- OCHOBHBIMH METOJHUKAMH
ONpEICIICHUs KauecTBa
PaCTUTENBHOTO CBIPBS, UX
MUIIEBOM M TEXHOJIOTMYSCKOM
LIECHHOCTH.




2. MecTo IMCUMIIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl

JlaHHasi TUCHUIUIMHA OTHOCHUTCS K bBnoky [ o0s3aTenbHONW dYacTH 00pa3oBaTelbHON

IIPOTrpaMMBI.

I[JISI HU3YUCHUA NUCHUILINHBI H€06XOI[I/IMBI 3HaHUA B 00IaCTH: 60TaHI/IKI/I, XHUMHH, DKOJIOTHUH,

(bU3M0JIOTUH pacTEeHUH.

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

JlucuumuinHa u3ydaeTcst Ha 2 Kypce B 4 cemecTpe 1o 04HO hopme 00ydeHwHs.

3. O0beM JUCHUILVIMHBI U BU/bI y4e0HOH padoThI

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

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

4. Conep:kaHue QM CHUNINHbBI

4.1. Coanepxanue pa3iesioB JUCHUIIIHHBI

Ne | HammeHoBaHue pa3jesa
n/n JUCHUIIIINHBI

Conep:xkanue pasaeJia

1. Beenenue B OMOXUMUIO

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




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

VYTriIeBoasl U JIUIUAEL

OcHOBHBIE TPYIIBI YTIIEBOJIOB pacTeHuil. MoHocaxapuabl.
Hucaxapunel. Onurocaxapuasl. [lomucaxapuasi. Cocras,
CTPOCHHE, CBOICTBA U ()YHKIIMH YTJIEBOJIOB B
pactutenbHOM opranusMe. Cojiep>kaHue yriieBoI0B B
PaCTUTENIBHOM ChIPhE U UCIIOJIb30BAHUE UX B MUIIEBOU
MPOMBIIIEHHOCTH. XUMUYECKHE CBOMCTBA U
KaueCTBEHHBIC peaklnu yriieBo10B. Knaccuduxarus
JUMHUIO0B, X COCTaB, CTPOSHHE, CBOUCTBA M PYHKIIUU B
pacTeHuax. XuMHUYECKUE CBOMCTBA JIUMUI0B. OrieHka
KauyeCcTBa U MUTATEILHOM IIEHHOCTH Macel. KoHCTaHThI
*KrpoB. KauecTBEHHbIE peaKIIUU Ha JIMIHUJIBI U YTJICBOIbI.

A30THCTBIE BEIIECTBA

®opMmbl a30Ta, MOCTYMAIONTHE B PACTEHUS. ACCUMUTISATIUS
HUTPATOB M amMmMmuaka. [IpeBpalieHne a30THCTHIX BEIIECTB B
pacTUTEILHOM OpraHU3Me: PeaKIIMd aMUHUPOBAHUS,
repeaMUHUPOBAHUS, IE3aMHUHUPOBAHMSI,
JekapOOKCUIMpPOBaHusl aMUHOKUCITOT. CocTaB, CTPOCHUE,
CBOMCTBA M (DYHKIIMH a30TUCTHIX U OCITKOBBIX BEIICCTB
opranu3ma. [lomumnentruaHas Teopusi CTpOeHUS OerKa.
YpoBHU opraHu3aiy 6€ITKOBBIX MOJICKYIL.
Kaccudukanyst aMMHOKHCTIOT, TIETITUIOB M OEITKOB.
[ToHsATHE TPOTEHMHOTEHHBIX, CBOOOTHBIX, HE3AMEHUMBIX U
YaCTHYHO 3aMEHHUMBIX aMUHOKHCIIOT. Onenka
MUATATEILHOMN IIEHHOCTH OEJIKOB 10 aMUHOKHCIOTHOMY
cocTtaBy. OCOOEHHOCTH CTPOSHHUS HYKICHHOBBIX KHCIIOT,
uX posib B opranuzMe. OCHOBHBIC TTPUPOIHBIC TTCTITHIBI.
XHUMHUYECKUE CBOMCTBA U KAU€CTBEHHBIC PEAKIINK OCITKOB.
HyxnenHoBbIe KHCIIOTBI U HYKJICOTH/IBI.

DepMEHTBHI.
buosnepreruka

@DepMeHTHI: XapaKTepUCTHKa, HOMEHKJIaTypa, CBOICTBA U
kiaaccudukaius. MexanusM (pepMeHTaTUBHOTO KaTaliu3a.
Bnusinue ycnoBuii cpeibl Ha aKTUBHOCTH (DEPMEHTOB.
[TonsiTue n3odepMeHTOB U MYIbTH(PEPMEHTHBIX
KOMILJIEKCOB. 3aKOHBI TEPMOJIUHAMUKHU, UX JCHCTBHE B
YKUBOM OpraHu3Me. JHepreTuka OMOXUMHUYECKUX
MPOLIECCOB. DHJIEPTOHNUYECKUE U IK3EPTOHNYECKHE
peakiu. Makpospruueckue CoeIMHeHusI.

BuTtamMuHsbl 1 BeliecTBa
BTOPHUYHOI'O
IIPOUCXOKACHUS

Knaccudukanus, coctas, cTpoeHue, pyHKIUN U
Ouosornyeckas pojb BUTAMUHOB. MI3MeHeHHe collepKaHusl
BUTAaMUHOB I10]] BIIMSHUEM BHEIIHUX ycinoBuil. [Ipusnaku
HEJOCTATOYHOCTH BUTAMUHOB B OPraHU3ME YEIIOBEKA.
Bropuunble MeTabOJIUTBI PACTEHUIN: AJIKAJIOUIbI,
TJINKO3UbI, (PeHOJIbHBIE COeNMHEHMS, Y3PUPHBIE Macia U
CMOJIBL, U UX dKoJIornueckas pois. Conepxanue BBII B
pacTUTENBHOU NPOAYKLIMH. ['OpMOHBI pocTa.
OUTOrOpMOHBI. XUMHUECKOE CTPOCHUE U OMOXUMHUYECKUE
(YHKIIMU B paCTUTEIHHOM OpPraHU3Me.




OOMEH BelIEeCTB B
OpraHusme

[lepBuuHblii cHHTE3 yIrJIEeBOAOB Impu  (oTocuHTE3E.
®dortocunTtes. Mctopus uzyuenus: porocunresa. [TurMeHTsI
dorocuHTe3a: KIacCUpUKAIUA, CBOWCTBA, OHUOCHHTE3.
Bakyonspueie nurmentsl. CBeroBass W TeMHOBas (asza
dorocunTesa. [TlenTo3odochaTHbIN 1 TTHOKCHIIATHBINA ITHKIT
u ero Owuosnoruueckas poJib. lloHstue MerabonanzMma.
[TenTo30docharHblii MUKI W €ro OHOJOTHYECKas pPOJb.
Hukn  TpuxapbonoBbix  kucnor.  Ilukn  KpeOca.
Oco0eHHOCTH CHHTE3a 0JIUTO- U nojucaxapuoB. CUHTE3 U
pacmag >KMpOB M HMX COCTaBHBIX 4YacTteil. OCOOEHHOCTH
o0pa3oBaHus ~ HEHACBIIICHHBIX  JKUPHBIX  KHCJOT.
['muoxcunaTHbI HUKI U ero 6uosioruyeckas posb. Peakuuu
AMHHHUPOBAHUS, NIEPEaMHUHAPOBAHUS, JI€3aMUHUPOBAHUS H
JIeKapOOKCUITUPOBAHUSI aMUHOKHUCIIOT. DTarbl OMOCHHTE3a
Oenka. [loHsATHE O MAaTPUYHOM CHHTE3€ W HYKICOTHIHOM
kojie. OcOOEHHOCTH CHHTE3a HYKJIEMHOBBIX KUCJIOT.

buoxuMuueckue 0CHOBBI
KadyecTBa MPOTyKIIUHI
PaCTUTENBHOTO
MPOUCXOKIACHUS U
YCTOMYMBOCTH PACTEHUN

XWMHYECKUM COCTaB 3€pHA U CEMsSH  3€PHOBBIX,
3epHO0000BBIX, MACTUYHBIX, IIOJOBO-ATOTHBIX, OBOIIHBIX
KyJlIbTyp. bBHOXuMHYECKHI cOCTaB 3epHA OCHOBHBIX 3JIaKOB.
buoxuMuueckuii coctaB ceMsiH OCHOBHBIX 3€pHOO0O0BBIX
KynbTyp. buoxumuueckuii coctaB ceMsH MAaclIUYHBIX
KynbTyp. buoxumus u mnumeBas I€HHOCTh KIyOHeH
kaprodenss wu TomumHamOypa. buoxumus u mnuIIeBas
LEHHOCTh OCHOBHBIX KOPHEIUIOAOB (TMETpyIIKa, MOPKOBb,
peauc, pemna, penbka, 1p.). buoxumus u nuiieBas IEHHOCTh
CaJIaTHBIX W TPSHBIX OBOUIHBIX KYJIBTYp (cajaT, yKpoT,
H1aBesib, WMUHAT U Jp.). buoxumus u nuineBas EHHOCTh
OBOIIHBIX TOMATHBIX KYyJAbTYp (TOMaThl, OaKiIa’kaHbI,
neper). buoxumMus u mnuieBas LIEHHOCTh OBOIIHBIX
KallyCTHBIX KyJIbTyp (Kamycta OelloKOYaHHasl, I[BETHa,
Oproccenbckas, KoJbpadu U Jip.). buoxumus, numieBas u
JIEKapCTBEHHAs] LEHHOCTh JYKOBBIX OBOLIHBIX KYJIBTYP
(BUIBI JTyKa, YeCHOK). BHOXMMHMUYECKHI COCTaB OBOIICH:
OTyYpLIOB, Ka0AuKOB, TATUCCOHOB. buoxumuyeckuii cocras u
NUIIEBAass LEHHOCTb CAJOBbIX M STOAHBIX KYJIBTYP.
3aBUCHUMOCTh OMOXMMHUYECKHUX IPOIECCOB OT TE€HOTHIIA,
MOYBEHHO-KIMMAaTHYECKUX YCIIOBH, MIPOBOIUMBIX
arpOTEXHUYECKUX MEpOIPUATHI. buoxumuyeckue
MEXaHU3Mbl HM3MEHEHMsSI KauecTBa PACTEHUEBOAYECKOU
OPOAYKLIUU TPU XpaHEHHH, MepepadoTke. MexaHU3MBI
3alllMThl U YCTOMYMBOCTH Yy pacTeHuil. Pactenue u crpecc.
Tunel ¥ WUCTOYHUKM  OKHUCIMTEIBHOIO  CTpecca.
YcroitunBocTh pacteHuil Kk ¢aktopam cpensl. OOuiue
BONPOCHl OMOXUMHUYECKOW YCTOHYMBOCTU. BbDKuBaHUE
pacTeHHHi B KOHKPETHBIX YCJIOBHUSX Cpelbl. AKTHUBHBIE
GopMBl KHMCIOpOJa M TEPEKUCHOE OKHUCIIEHHE JIUIHJIOB.
CocTaB aHTHOKCHUIAHTHOM CUCTEMBI pacTeHU. Buapl u
(YHKIIMM aHTHOKCHJIAHTOB. IMMYHUTET pacTeHHH.

4.2. Pa3aeinl TUCHUILINHLI M BUABI 3aHATHH

ouHasi popma oOydeHus




Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapcKOro CP Bcero,
1/ JVCIIUTUTAHBI TUTIA THTIA 9acoB
1 2 3 4 5 6
1. | BBexnenue B OMOXUMUIO 4 2 12 18
2 | YriueBoJIbl M JTUIIHIBI 8 9 17
3 | A3oTHCTBIC BEECTBA 6 9 15
4 | ®epmentsl. buosaeprernka 2 2 9 13
5 | BuramuHBI U BelecTBa 6 9 15
BTOPHYHOTO MPOUCXOKICHHSI
6 | OOMeH BemecTB B OpraHu3Me 6 2 9 17
7 | BUOXUMUYECKHE OCHOBBI 2 2 9 14
KauecTBa MPOAYKIIUH
PaCTHTEITHLHOTO MPOUCXOKICHHS
Y YCTOWYMBOCTH PACTEHUIN
Wroro: 14 28 66 108
4.3. 3aHATHS CEMMHAPCKOI'0 THIIA
No TpynoeMKkocCTh
/T Ne pasnena Tema > (dac)
JUCIIMTUTAHBI
OYHas
1 2 3 4
1. 1 broxumuueckoe ctpoeHue pacteHui. Poib 2
XMUMHUYECKUX 3JIEMEHTOB B UX JKU3HEJESATEIIbHOCTH
2 2 Knaccudukanus munumoB, ©X coCcTaB, CTPOCHUE, 2
CBOMCTBA M (DYHKIIMU B PACTEHUSIX.
3 2 XUMHYeCKHE CBOMCTBA JTUITHI0B 2
4 2 Cocras, cTpoeHue, CBOMCTBA U QYHKIIHH 2
YIJI€BOJIOB B PACTUTEIHHOM OpPraHHU3Me.
5 2 XHWMHYECKHE CBOMCTBA U KAUECTBCHHBIC PEaKIUu | 2
yTJIeBOJIOB
6 3 Knaccudukanuss aMMHOKUCIIOT, TISTITHIOB U 2
OEJIKOB.
7 3 XHWMHYECKHE CBOMCTBA U KAUECTBCHHBIC PEaKIUu | 2
OCIIKOB.
8 3 HyxiienHOBbIE KUCIOTHI U HYKJICOTHIbI 2
9 4 @DepMEeHTHI: XapaKTepUCTHKA, HOMEHKIIATYpa, 2
CBOMCTBa U Kiaccudukanus. MexaHum
(hepMEHTATHBHOTO KaTain3a.
10 5 Knaccudukanus, cocras, ctpoeHue, GyHKIIUHN U 2
OMoJIOTHYecKas poJib BUTAMUHOB.
11 5 Bropuunble MeTaOOIUTHI pAaCTEHUH: allKalouabl, | 2
TJIMKO3U/IbI, (PEHONbHBIE COeAMHEHNUS, YDUPHBIE
MacJia ¥ CMOJIbI U UX DKOJIOTHUUYECKAs! POJIb.
12 5 DUTOrOPMOHBI. 2
13 6 ITurmenTs! hoTOCHHTE3A: KiIacCUpUKanus, 2
CBOICTBa, OMOCcHHTE3. BakyonsspHbIe MUTMEHTHI.
14 7 VMMyHHTET pacTeHui 2
Uroro: | 28




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

4.5. YyeOHble 3aHATHA B popMe NPAKTHYECKOH NOATOTOBKHU - He npedycmompenvt OIIOII.

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

5. Opranu3anusi CaMOCTOSATEIbHOM PadoThI 00yYaIOIIUXCH M0 JUCIHUIIMHE

5.1. Tunsl caMoOCTOATEILHOM PAGOTHI M €€ KOHTPOJIb

. ®dopma o0yueHus .
Tun camocTosATeILHOWH PadoThI Texymuii KOHTPOJTb
OYHas
[TpopaboTka Mmarepuana JeKIui
popb P ’ 33 TECTUPOBAHUE
MOATOTOBKA K 3aHATHAM
TECTUPOBAHUE
CamMoCTOSITENTbHOE U3YYEHHUE TEM 3,5 158101
cobecenoBaHue
Pedepar 16 oreHKa pedepara
PazpaboTka coobmenwus- 135 3aIuTa cCooOIMEeHN-
MIPE3EHTALNHI ’ IIPE3CHTAlNN
BCETO YacoB: 66

5.2. Y4eOHO-MeToquYecKre MaTePUAJIbI JIsl CAMOCTOSITEJILHOI padoThI:

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

3. buoxumus pacrennii [ Dnekrponnsiii pecype] / I'.-B. Xennr ; nep. ¢ anrin. — 2-e us .

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

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

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

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

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

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE HU3yUeHue:

Paznen 1.

1. CoBpemeHHbIe MPOOIEMBI U OTKPBITHS B OMOXUMUU paCTEHUIA.

Paznen 2.

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

3. OrneHka TUTaTeNBHOM IEHHOCTH OENTKOB M0 AMHHOKHCIIOTHOMY COCTaBY.

Paznea 6.

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

Paznen 7.

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

yCJ'IOBHfI, MMPOBOAUMBIX AI'POTCXHUYICCKUX MepOHpHHTHﬁ.


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

5.4. Tembl pedepartos:

Pazpen 7.

SR

pena, peabka, ap.).
6. buoxumus u numieBas IEHHOCTh CAJIATHBIX U MPSHBIX OBOIIHBIX KYJIBTYp (cajaT, yKpOoIl,
11aBeJb, IIMUHAT U JIp.).

buoxumuueckuii coctaB 3¢pHa OCHOBHBIX 3JIaKOB.

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

broxumust v numeBas IICHHOCTh KITyOHEH KapTodels U TomnHaMOypa.
. buoxumus u mumieBas IEHHOCTh OCHOBHBIX KOPHEIUIONOB (TIETPYIIKA, MOPKOBB, PEIHC,

7.  buoxumus M numieBas LIEHHOCTb OBOILIHBIX TOMAaTHBIX KYJIbTYp (TOMaThl, OakiakaHbl,
nepen).
8. buoxumust u numeBasi IEHHOCTh OBOIIHBIX KAIyCTHBIX KYJIbTYp (KamycTa OeJIOKOYaHHas,

1BETHas1, OproccenbCcKasi, KOJIbpalu u JIp.).

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

YECHOK).

10. bBuoxuMuYeckuil cCoCTaB OBOIICH: OTYpPIIOB, KAOAYKOB, MTATHCCOHOB.
11. BuoxuMHUYeCKHi COCTaB ¥ MUILEBasi IICHHOCTh CaJIOBBIX U SITOJTHBIX KYIIBTYP.

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

6.1 IlepeyeHb KOMIETEHIHIl M OIEHOYHBbIE CPEACTBA HWHIUKATOPA [TOCTUKEHUS
KOMIIeTeHI M ii
Koo HaumenoBanue
WHukaTop JOCTIKEHUS [epeuens mIaHUpPyeMBIX pe3yIbTaTOB
KoMne- OLICHOYHOTO
KOMIICTEHIIUH 00y4eHHs 10 JUCLUIUINHE

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

W-100mk-1

OIIK-1

Perraer KOHKpETHBIE 3a/1a91
podecCHOHATTBHOI
JeATeILHOCTH (OIICHKA U
MOBBIIICHUE TTOKa3aTeei
KHU3HEICATSILHOCTH
pacTeHuil) U MPEACTaBIISIET
Pe3yJIbTAThI UX PEIICHUS Ha
OCHOBE (hPM3HOJIOTO-
OMOXUMHUYECKUX 3aKOHOB U
MPaBHUIT

OT TIOYBEHHO-KJIMMATHYECKUX YCIIOBUH U
3JIEMEHTOB TEXHOJOTHUHU BhIPAIIUBAHHU;

- OMOXHMMHYECKHE OCHOBBI
(hopMHPOBaHUS BRICOKOKAYECTBEHHOTO
ypoxasi.

yYMeTh:
- IPUMEHSATH 3HAHUS O OMOXMMHYECKOM
COCTaBe pacTeHHWi [UIs OO0OCHOBAHWMS

COBPCMCHHBIX TEXHOJIOTUH
BbIpalliliBaHUA CEINBbCKOX03AHCTBEHHBIX
KyJBTYD;

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

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

IPUTOAHOCTH JUIs IepepabOTKH;




- HCIIOJIb30BaTh OHOXMMHYECKUE
IMoKa3aTciIn JJIA XapaKTCPUCTUKU
Ka4ycCTBa, NUTATEIbHON IIEHHOCTH H
3KOJIOTrIYECKOM 0e30macHOCTH
paCTHTCﬂBHOﬁ OpOaYKIHH.

BJajeTh:

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

6.2. IIkanabl oeHUBAHUA

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

[Tpu cobecemoBaHnM OOydYarOUIEMYCsl TOCTACTCS BapHaHT 3a/aHUs IyTeM COOCTBEHHOTO
ciydaifHOTO BhIOOpa M mpenoctasisgercs 20 MUHYT Ha MOATOTOBKY. 3alllUuTa TOTOBOTO PELICHUS
MIPOUCXOUT B BHJEC COOECENOBAaHWsS, HA YTO OTBOJUTCS 5 MHHYT. 3aJaHue COCTOUT m3 3-10
BOTIPOCOB, TPeOYIOIIHE MMCEMEHHOTO OTBETA.

Il kaJsia oneHMBaHKMS TECTUPOBAHMS HA 3a4eTe

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

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

- «HC 3a4TCHO» BBICTABJISCTCA 06yqa101ueMyc51, €CJIM OH AEMOHCTPUPYCT HEOOJIBIIIOE IOHUMAaHUE
OCHOBHBLIX TIOHSATHH MW 3aKOHOB 6I/IOXI/IMI/II/I, HE cHocobeH AaTb OLCHKY roxasareJjieit
KU3HCACATCIIbHOCTH paCTeHI/Iﬁ H PCKOMCHIAIMH IIO0O HMX IIOBBIIICHHUIKO HAa OCHOBC (1)I/ISI/IOJ'IOFO'
OMOXHUMHUYECKUX 3aKOHOB U IIpaBuJI.

6.4. TUNOBbIE KOHTPOJILHbIE 32JaHNsl MJIU HHbIE MAaTePHAJIbI:
VYka3aHbl B IPUJIOKEHUH 1.

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



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

0) 1omoJIHUTEIIbHAS TUTEpATypa
1. Henscon JI. OcHoBbl Omoxumuu Jlennnmxepa: B 3 1. T. 1: OcHOBBI OMOXUMUH, CTPOEHUE U

Karanu3 [ DnekTpoHHbIN pecypc] : yueb. mocodue / [I. Hempcon, M. Koke ; mon pen. A. A.
borpanosa u C. H. Kouerkosa ; nep. ¢ anri. kaua. xuM. Hayk T. I1. MocosoBo#, KaHa. XUM.
Hayk E. M. MonoukuHoii, kana. 6uost. Hayk B. B. benoBa. — Dnexrpon. nan. — Mocksa : 1U3a-
Bo "Jlaboparopust 3nanwmit", 2017. — 749 ¢. — Pexum noctyna:
https://e.lanbook.com/book/103034.

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

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

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

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

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

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

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

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

6. http://tusearch.blogspot.com - ITouck 3AEKTPOHHBIX KHHUT, MyO/uKanuii, 3akoHoB, 'OCToB Ha
caiiTax Hay4HBIX DIICKTPOHHBIX OMOIMOTEK. B CIMCOK BKIHOUEHBI OUOJIMOTEKH WHOCTPAHHBIX
YHUBEPCUTETOB U HAYYHBIX OPraHU3aIHid.

=

9. MeToguvecKkue yKa3aHus sl 00y4alouuXcsi 0 OCBOCHUIO TUCIUILIUHBI
1. CamenkoBa, C. A. buoxumus pacrenuii : metonnueckue ykazanus / C. A. CamenkoBa, B. A.
NpanoBa. — Ilensa : [II'AY, 2017. — 115 c. — Tekcer : anekrponHHslil // JIaHb : 3IE€KTPOHHO-
oubnroreunas cucrema. — URL: https://e.lanbook.com/book/131123.
2. HoBukoBa, H. E. Bropuunbie MeTaboauThI pacteHuil : yuebHo-meroandeckoe nocooue / H. E.

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

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHii

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

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUNINHBI

Jlnst mpoBeieHrs 3aHATUI IO TAaHHOW AUCIUIUIMHE UCTIONb3YOTCS:
- TexXHUYecKoe o0opyaoBaHue (KoMIbIoTep, MpoekTop) (Buaeonpoektop EPSON (nepenocHoit),
HoyTOyk ACER TravelMate 2440);
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https://e.lanbook.com/book/118757

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

- 7-425 Aymuropus «bHOXuMHUs pacTeHMH W TE€HETHKa» (MUIETKH, (uiabTpoBaibHas Oymara,
gamku [letpu, mpoOupku wu mratuB). Pasnmatouselii Matepuan: TaOIMYHBIE MaTEpHAIIBI,
METOIUKH, IPE3CHTALINH K JICKITMOHHOMY MaTepHaiy (CIai-1eKInn).

- 7-427 Jlabopartopus pU3HOIOTUN U OHOXUMUH.

Pa?;[[aTO‘IHI)Iﬁ Marcpuail: TaOJIMYHEIE Marcepurajibl, MCTOAWKH, MPE3CHTAIHUU K JICKOHMOHHOMY
Marepuany (Ciana-IeKkiumn).

12. OcobGenHocTH oCBOEHHS AUCHMIIMHBI 1JId HUHBAJIUIOB M JHI ¢ OIrpaHH4Y€HHBLIMH
BO3MOKHOCTSIMHU 3I0POBbLA

OOydeHre OOydYaIOUIUXCS C OrPAaHUYCHHBIMA BO3MOXKHOCTSMH 30POBBS IIPH HEOOXOIUMOCTH
OCYILECTBIISICTCS HAa OCHOBE aJalTHPOBAHHOW pabouell MporpaMMbl C HMCIIOJb30BAHHUEM CIICI[HAIBHBIX
METOJIOB OOydYeHHs M JUJAKTHYECKMX MaTepHalioB, COCTaBJICHHBIX C YYE€TOM OCOOCGHHOCTEH
HCI/IXO(i)I/IBI/I‘IeCKOI'O pa3BuUTHA, HWHIAUBUIAYAJIBHBIX BO3MOJKHOCTEM W COCTOSHHS 310POBbs TaKHUX
o0yuyarormxcs (00y4Jaromuerocs).

B eisiX OCBOCHUS yqe6H0171 ImporpaMmMbl OUCHUINIMHBI MHBAJIUWIAAMU W JIMIAaMH C OrpaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3/I0OPOBbsI 00€CIIEUNBACTCSI:

* U WHBAJHJIOB H JIUI] C OTPaHMYCHHBIMUA BO3MOXXHOCTSIMH 37I0POBbS TI0 3pEHHUIO: pa3MeleHue B
JNOCTYIHBIX JUIS OOYYaroIUXcs, SBJSIFOIIUXCS CICMBIMA WM CIA0OBWIANIMMH, MeCTax U B
aJalTHPOBaHHON (opMe CcrpaBoYHOW HH(OPMAMU O PACHUCAHWUU YYEOHBIX 3aHSATHU; MPUCYTCTBUE
ACCHCTECHTa,  OKa3bIBAIONIECTO O0YYaronieMycss HEOOX OJIMMYIO TIOMOIIIb; BBIITYCK
aNbTEPHATUBHBIX (OPMATOB ~ METOMUYECKHX MaTepHalioB (KPYMHBIA MMpUPT WK  aymuodaiiisr),
Hcrionp3oBanue Bepcun caita misa cmabopumaammx ObC IPR BOOKS wm crenuanbHOr0O MOOHIEHOTO
npmwiokeHuss IPR BOOKS WV-Reader (mporpaMmbl HEBH3YyalbHOTO JOCTyHa K HH(OpMaiuy,
MpeTHa3HaYeHHON ISl MOOHIIBHBIX YCTPOMCTB, paOOoTaloMMX Ha orepannoHHoi cucreme Android u i0S,
KOTOpasi He TpeOyeT CHenualbHO 0OYyYeHHOTO accHCTeHTa, T.K. moau ¢ OB3 mo 3peHuto paboTaroT co
CBOUM YCTPOWCTBOM MPHUBBIYHBIM CIIOCOOOM, HCHONB3YS CIEHAlbHBIC IITAaTHBIE MPOrPaMMBbIl IS
He3psaux mofei, ¢ kotopeivu [IPR BOOKS WV-Reader nmeer momHy0 COBMECTHMOCTb );

*  UId WHBAJIUJOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS IO CITYXY: HaUICKAIIAMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHHE UHPOPMAITHH;

*  JUIA WHBAIHJOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSMH 3JIOPOBbS, WUMEIONIMX HApPYIICHUS
OTMOPHO-IBUTATENLHOTO aMapara: BO3MOXKHOCTh OECIPENSITCTBEHHOr 0 JIOCTYIA 00yJaIOIUXCsl B yIeOHbIC
MOMEIICHHS, TyaJeTHbIe KOMHATBI M JIPyrUe MOMEIICHUsT Kapeapsl, a TakKe MpeObIBAHUE B YKa3aHHBIX

MTOMEIICHHUSIX.

OOpaszoBanue OOydaIOMIUXCS C OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI MOXET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMH OOYUYAIOIUMHUCS, TaK U B OTJCIBHBIX TPYIIAX WIHA B OTJCTbHBIX
OpraHU3aIHsIX.
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue

ITAIbI (l)OpMHpOBaHI/ISI KOMHeTeHHI/Iﬁ B Hpouecce OCBOCHHUA JUCIHMITJINHBI
BEHOXUMMWUS PACTEHHH

KomIuiekT 3a1aHuii I CaMOCTOATENbHON Pad0ThI

Paszpnen 7
Tema MexaHnU3MBbI 3alIATH 1 YCTOWYUBOCTH y pacTeHU. OKUCIUTENbHBINA CTPECC.

Bapmuanr 1

B 1972 rony I'anc Cenbe pazpaboTasl TEOpHIO, KOTOpAs Ha CETOIHAIIHUN JIeHb OOBSICHSET
pa3IMYHbIE COCTOSHUS BCEX KUBBIX OpPraHU3MOB. MccieioBanne morydmio Ha3BaHue — « Teopust
crpecca»y. HecMOTps Ha TO, YTO €ro HCCIEIOBAaHUS KacalWCh OpraHu3Ma dYelloBeKa, Ha
CETOHSIIHUI JICHb TEOPHS CTPECcca HAIlIA TIOATBEPKACHHUE U JIJIS IPYTHX )KUBBIX OPraHU3MOB, B
YacTHOCTH Ui pacteHuil. dusunosorndyeckne M OHOXMMHYECKHE TPOIECCHl PACTEHHH B
CTPECCOBBIX YCIOBHSIX IMOKA3bIBAIOT pa3MYHbIC HECTIeNn(UIecKne OTBETHhIE peaknnuu. OaHaKko
o01Ire 3aKOHOMEPHOCTH BCE e TPOCIICIKUBAIOTCSL.

B kietkax pacTeHHil cTpecchl pa3HOW MPUPOILI TPOBOLUPYIOT YPEIMEPHYIO MPOTYKIIHIO
aKTHBHBIX (OPM KHCIIOPOJa W Pa3BUTHE OKUCIHUTEIBHOTO cTpecca. OnpenenuTs MEepBHYHYIO
MUIIEHb, Ha KOTOPYIO JIEHCTBYET CTPECCOBBIH (PaKkTOp, TMOO0 OYEHBb CIIOKHO, TUOO B MPUHLIUIE
HEBO3MOXKHO.

Bo Bpems peiictBusi crpecc-paktopa B KiIeTKax QopMupyercs Hecnenuduaeckas
YCTOHYMBOCTb, OJTHAKO MPH ycuIeHUH 3G deKTa MPOUCXOAUT CIaj 3alIUTHON CHUCTEMbI OpraHu3Ma
U HacTynaer ero rubenb. [1oMOXKUTENbHBIN CTUMYISLMOHHBIA CTpecc MOJy4YHSl Ha3BaHUE
JycTpecc, a MaToJoruueckuii — aucrpecc. I'panuna Mexay JaHHBIMU BUJIAMU CTpecca 3aBHCHMa
OT CHJIBI BO3/ICHCTBHSI U KCXOAHOM ycToitunBocTH opranusma (Cenbe, 1979; Hupkosa, 2002).

BripaskeHue «OKUCIUTENbHBIA CTPECC) MPUMEHSIETCS Ui XapaKTEPUCTUKHU MOBBIIIEHHOTO
HaKOTUICHHS aKTUBHBIX (hopM KHciiopoaa B kieTkax (Scandalios et al., 1993). Mexanusm pa3Butus
cTpecca 3amyckaeTcss Mpu JucOajaHce AaKTUBHOCTH  OKHCIUTENbHBIX  IPOLIECCOB U
AHTHOKCHUJIAHTHOM 3alIUTON KJIETOK. B Xome pa3BuTus cTpecca JIOCTHUraeTcs MaKCHMallbHas
aKTUBAIMS MEXaHHW3MOB, BKJIIOYAIONIMX YCTAHOBJIEHHWE TOJIEPAHTHOCTH, U30eraHusi u
JeTOKCUKauu. BrocneacTBuM mpollecchl OKUCIEHUS IMOJIBEPraioT CTapeHuio Haubolee
MOCTpaJIaBIINe OT CTpecca KOMIAPTMEHTHI KJIETKH, YTO MPUBOJIUT K MOTEPE UMU PETYASATOPHBIX
¢byHkumii. B koHEeYHOM HTOTE M3 aMUHOTPYIIN OEJTKOB U MEPEOKUCICHHBIX JTUIUA0B 00pa3yroTcs
CHOCOOCTBYIOIIME OTMUPAHHUIO KJIETOK albJeTUAbl U JUNO(YCUMHBI, a TaKXKe MPOIYKTHI
denonokcuaas u nepokcuaas (Elstner, Osswald, 1994; JIykarkun, 2002; Foyer, Noctor, 2005).

[IpousBoicTBO akTUBHBIX (hopM Kucnopoa (ADPK) — 3To HopMaIbHBIN MPo1IecC, KOTOPHIi
MIPOUCXOJUT B PACTUTENBHBIX (POTOCHHTE3MPYIOIIUX KJIETKaX, B YACTHOCTH, B XJIOPOIUIACTaX,
MUTOXOHAPHUSX, IEPOKCHCOMAX U aroIuiacTe.

Takum oOpa3oM, akTHBHBIE (POPMBI KHCIOpPOJA KaK CHUJIbHBIE M PEAKIIMOHHOCIIOCOOHBIE
OKHUCIIMTENIH TOTEHI[MAIBbHO MOTYT Pa3pyIIUTh U yOUTH KJIeTKy. HO B HEMOBPEKICHHBIX KIIETKaX
YPOBEHb aKTHBHBIX (POPM KHUCIOpPOJa HEBBICOK, UTO oOecreunBaeTcss paboToil crermaibHbBIX
bepmeHTHBIX cucTeM. OTHAKO COJEp)KAaHUE AKTHBHBIX (OPM KHCIOpoJa OBICTPO pacTeT B
HEOIaronpuUsATHBIX JJIS KIETKU YCIOBHSX, YTO TPUBOAUT K PA3BUTHIO OKUCIUTEIHLHOTO CTpecca.

3aganue 1.
Omeembme HA 860NPOCHL:
1. [Tepeuncnure kakue cBOOOIHBIC PAUKAIBI MOTYT 0Opa30BbIBATHCS B KIIETKE. 3aMUIINTE

yYpaBHEHHUS PeaKLUi MpOILecCOB, MPU KOTOPHIX OHU MOTYT 00pa30BbIBATHCA?



2. Onumute KakuM o6pa3oM mpoucxoaut kommnaptmenrtaius ADK (B kakux opraxemiax
kieTku kakue ADK 00pa3yroTcs u moyemy).

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

Onuwume ¢ no3uyuu meopuu OKUCIUMENbHO20 CIMPecca Kakoe COCMOSHUEe UCHbIMbLEaem
PacmumenbHbulil Op2aHU3M U nOYeMy bl COenanu maxue 6vbl6o0bl. IIpUHATH 32 OCHOBY credyrowee
(Bce uncia NpuBeACHbBI UCKIIIOUNTENBHO JJIs PELISHUS 3aa4, MOT'YT 3HAUUTEIbHO OTJINYAThCS OT
peaJIbHbIX 3HAYECHUI):

Coaep:xanue B HopMe (KOHTPOJIb)

Xnopopwunsl | Antormanel  |AckopOunoBas | Peodurun  |Kapormnoumasl | Manonoswiii | [lepokcuna3ssr
(Mr/r cyx (%) kuciora (Mr/t  |(MKI/T ChIpoi (mr/r cyx JIuanbaeruy; | (OTH.em/T ChIp
MAacchbl) CyX Macchl) Macchl) Macchbl) (EMOTIB/T) Macchl)
5,5 0,8 2,0 650 1 8 100

Ha xnymOy ¢ caioBeIMU acTpaMu onaja Boja, coaepakaiiasi HeTernpoayKThl U MOIOILHE
CPEICTBA, MOCJIE MBIThSI aBTOMOOUJIS. AHaIN3 OMOXMMHUYECKUX MOKa3aTesel JTMCThEB ObLIT
MIPOBEJIEH Cpa3y B ATOT JIeHb, U Ha 4i1 leHb nocie pa3iusa (puc. 1-2). beun nomydens! rpaduku
cocrosiHus pacteHuit (MJIA — MalOHOBBIN AMATBAETU).

M/A
25

20
15
10
5
0

Jens 1 Jenb 4

CoaepkaHWe MaioHOBOIO
AHaNbAErnaa, HMOAL/T

KapoTnHouabi

12

10 I

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

OeHb 1 [eHb 4

Bapuanr 2

B 1972 rony I'anc Cenbe pa3zpaboTan Teopuro, KOTOpasi Ha CETOAHSIIHUN JeHb OOBSICHSIET
pa3IMyHbIE COCTOSIHUS BCEX KUBBIX Opranu3MoB. VMccnenoBanue nonyunno HazBanue — « Teopust
cTtpecca». HecMoTps Ha TO, YTO €ro HCCIEIOBaHUs KacalluChb OpraHv3Ma 4YelloBeKa, Ha
CEroJIHAIIHUN JIEHb TEOPUs CTPECCa Hallljla MOATBEPKACHUE U I IPYTUX KUBBIX OPTraHU3MOB, B
YaCTHOCTH i pacTeHui. dusnonorndyeckne M OHOXMMHUYECKHE TPOIECCHl PACTCHHHA B



CTPECCOBBIX YCIOBHSX MOKA3bIBAIOT Pa3IMyYHbIe HECenn(UIeckue OTBEeTHbIE peakuuu. OaHako
o0111e 3aKOHOMEPHOCTHU BCE K€E MPOCIISKUBAIOTCSL.

B kierkax pacTteHHil cTpecchl pa3HOW MNPUPOIbI TPOBOLUUPYIOT YPEZMEPHYIO MPOIYKLIHIO
aKTHBHBIX (POPM KHUCIOPOJA U Pa3BUTHE OKUCIUTENBHOTO cTpecca. OnpenenuTs NepBHYHYIO
MUIIIEHb, HA KOTOPYIO JICHCTBYET CTPECCOBBIM (PaKkTOp, MO0 OYEHBb CIIOKHO, MO0 B MPUHIIMIIC
HEBO3MOXKHO.

Bo Bpems neiictBusi crpecc-pakropa B KiIeTKax (opMmupyercss Hecrneuupuieckas
YCTOMYUBOCTD, O/THAKO MPH YCHIICHUH YPPEKTa MPOUCXOTUT CIa]l 3aIIUTHON CUCTEMBI OpraHU3Ma
U HacTynaer ero rubenb. [1oMOXKUTENBbHBIN CTUMYISLMOHHBIA CTpecc MOJy4YWJl Ha3BaHUE
JycTpecc, a MaToJIorMueckuii — aucrpecc. I'panuna Mexay JaHHBIMU BUJIaMU CTpecca 3aBHCHMa
OT CHJIbI BO3/ICHCTBUS U KCXOHOM ycToitunBoctr opranmsma (Cenbe, 1979; Uupkosa, 2002).

BoipakeHue «OKUCIUTENbHBIA CTPECC» MPUMEHSIETCS Ui XapaKTEPUCTUKHU MOBBIIIEHHOTO
HaKOIIJIEHUS aKTUBHBIX (OpM KHcliopo/ia B KieTkax (Scandalios et al., 1993). Mexanusm pa3zButus
cTpecca 3alyckaeTcsi MNpu JucOajaHce AaKTUBHOCTH  OKHUCIUTENbHBIX  IPOLECCOB U
AHTHUOKCUJAHTHOM 3alIUTON KIETOK. B Xozme pa3BUTHS cTpecca JOCTUraeTcsi MaKCUMallbHas
aKTUBAIMsl MEXaHW3MOB, BKJIIOYAIONIMX YCTAHOBJIEHHWE TOJIEPAHTHOCTH, U30eraHus u
JeTOKCUKauu. BrocneacTBuu mpoliecchl OKUCIIEHUS MOJIBEPraloT CTapeHHuio Haubosiee
MOCTpaJiaBlIMe OT CTpecca KOMIAPTMEHThI KJIETKH, YTO NMPUBOJUT K TOTEPE UMHU PETYISATOPHBIX
¢byHkumii. B koHEYHOM HTOTE M3 aMUHOTPYII OEJIKOB U NMEPEOKUCICHHBIX JTUIUA0B 00pa3yroTcs
CHOCOOCTBYIOIIME OTMUPAHHUIO KJIETOK aibJEeTUAbl U JUNO(YCUHHBI, a TaKXKe MPOIYKTHI
denonokcuaas u nepokcuaas (Elstner, Osswald, 1994; Jlykatkun, 2002; Foyer, Noctor, 2005).

[IpousBocTBO akTUBHBIX (hopM Kucinopoia (ADPK) — 3To HopMaabHbIN polece, KOTOPHIi
MIPOUCXOJUT B PACTUTENBHBIX (POTOCHHTE3UPYIOIIUX KJIETKaX, B YAaCTHOCTH, B XJIOPOIUIACTaXx,
MUTOXOHPHSX, IEPOKCHUCOMAX U aIloIuiacTe.

Takum 00pa3om, akTHBHBIE (OPMBI KHCIOPOJAa KaK CHIbHBIC W PEaKIMOHHOCIIOCOOHBIE
OKHUCJIUTENIM TOTEHIIMAJIbHO MOTYT Pa3pyIIUTh U yOUTH KJIeTKy. Ho B HEMOBpEeKIEHHBIX KJIETKaX
YpOBEHb aKTHUBHBIX (OPM KHCIOPOJa HEBBICOK, YTO oOecreuuBaercs paboToON crenuanbHbIX
dbepmenTHBIX crcTeM. OIHAKO COJEp’KaHWe aKTHBHBIX (OPM KHUCJIOpOJa OBICTPO pacTeT B
HEeOIaroNnpUsATHBIX JJIS KIETKU YCIOBHSX, YTO IPUBOAUT K PA3BUTHIO OKUCIUTEIHLHOTO CTpecca.

3apaHwue 1.

Omeemvme Ha 60npoCyi:
1. [lepeuncnure 4yTO MOXKET OBITh HCTOYHMKOM OOpa3oBaHUS B KJIETKaX CBOOOJHBIX
pamukanoB? [IpuBeauTe mpuMephbl TAKUX PEAKIHK (C YPaBHCHHUSAMHU PEAKIIH ).
2. [lepeuncnure kakue (GakTOpbl MOTYT MPUBECTU K PA3BUTHUIO OKUCIMTEIHLHOTO CTpecca y
pacteHui?
3apaHue 2.

atime passeprymwiti omeem Ha NOCMABLEHHYIO 3A0aU).

Onuimure ¢ MO3UIUM TEOPUH OKHUCIUTEIBLHOTO CTPECCa KaKoe€ COCTOSHUE HCIBITHIBAET
PaCTUTENBHBIN OPraHu3M U MTOYEMY BBI C/IeNIali TaKue BbIBOJBL. [IpUHATE 32 OCHOBY ciiedyroujee
(Bce uncia MpUBEACHBI HCKIIOUUTENBHO AT PELISHHS 3a7a4, MOTYT 3HAYUTEIBHO OTINYAThCS OT
pealbHbIX 3HAYEHUI):

Conep:xaHue B HOpMe (KOHTPOJIb)

Xnopodumiel | AuTtormanel  |AckopbOuHoBas | @eoputnH |Kapormrommer | ManonoBwid | Ilepokcumassl
(Mr/r cyx (%) kucnora (Mr/t | (MKr/T chipoit (mr/r cyx JanbaeTHy | (OTH.€4/T ChIp
MAacchbl) CyX Macchl) Macchl) Macchl) (aMomB/T) MAacchl)
55 0,8 2,0 650 1 8 100




BelnaseHne KUCIOTHBIX JOKJIEH IPOLIIO HaJ IIOJIEM PACTYILEW IIIEHUIbl. bbUM B3STHI
mpoObl OMoyoruveckoro marepuana Ha 1 u S5k geHb. Okaszanoch, 4TO B JUCTBhSIX PACTCHUU
MPOU3OIIUIN 3HAYNUTEIIbHBIE OMOXUMHUYECKUE H3MEHEHHSI, KOTOPBIE IPUBEICHBI HA PUCYHKAX.
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KpuTtepuu oueHku:

- OIICHKA «3a4TE€HO» BBICTABIIACTCS OOYUYAIOMIEMYCs, €Clii B paboTe MPHUCYTCTBYIOT BCE
CTPYKTYPHBIE DJIEMEHTBI, BOTIPOCHI PACKPBITHI TIOJTHO, U3JI0)KEHUE MaTepuaa JIOTUIHO, BHIBOIBI
apryMEHTHPOBAHBI, HCIIOJIb30BaHA aKTyallbHAs JIUTEPATypa, UCTOYHHKH JTUTEPATYPHI 0(OPMIICHBI
cornacHo ['OCT P 7.0.100-2018; pabota npaBuibHO oopmIieHa,

- OIICHKA «HE 3aYTEHO)» BBICTABIISIETCS] 00YyUarOIEeMYyCsl, €CIIU KOJIHMUECTBO Op(orpapruuecKux u
CMBICJIOBBIX OIIMOOK MPEBBIMIACT JOMYCTHMYIO HOPMY, B pa0OTe OTCYTCTBYIOT BBIBOJIbBI MJIH HE
XBaTaeT JIPYTUX CTPYKTYPHBIX 3JIEMEHTOB, B CITHCKE JIMTEPATYPhl HEIOCTATOYHO HCTOYHHKOB,
pabota oopmiieHa HE 1O TPeOOBAHUSIM.

Tembl 3cce (pedepaToB, cO00IIEHNH-TIPE3eHTAIIMA)

Temsb! pedepaToB

bruoxuMudeckuii coctaB 3epHa OCHOBHBIX 3J1aKOB.

BroxuMuveckuii coctaB ceMsiH OCHOBHBIX 36pHOO0OOBBIX KYIBTYD.

broxuMuveckuii coctaB CeMsIH MacIMYHBIX KYIBTYD.

broxumMus u numieBas IEHHOCTh KITyOHeH kapToderst u TomuHamOypa.

. buoxummus m numieBas 1IEHHOCTH OCHOBHBIX KOPHEIUIONOB (TIETPYIIKA, MOPKOBb, PEIUC,
pemna, peapka, ap.).

6.  buoxumus u nuIieBas IICHHOCTh CAJIaTHBIX U MPSHBIX OBOIIHBIX KYJIbTYp (cajiar, yKpoT,
I1aBeJb, IIITHHAT U JIp.).

7.  buoxumus u mumieBas IEHHOCTh OBOIIHBIX TOMAaTHBIX KYJBTYp (TOMaThl, OakiiakaHbl,
nepetr).

8.  buoxuMmmus u nuieBasi HEHHOCTh OBOLIHBIX KaITyCTHBIX KYJIbTYp (KamycTa OeoKoYaHHas,
1[BeTHAas1, Oproccenbekasi, Konbpabu u Jp.).

okrwnPE



9. buoxumusi, nuieBas U JIEKApCTBEHHAs LIEHHOCTH JIYKOBBIX OBOIIHBIX KYJIbTYp (BUIBI
JyKa, YECHOK).

10. bBuoxuMuyeckuil cocTaB OBOIIEH: OTYpPIIOB, KAOaUYKOB, TATHCCOHOB.

11. BuoxuMuueckuil COCTaB M MUILEBAs [IEHHOCTh CAJIOBbIX U ATOJHBIX KYJIBTYP.

TemaTnka coo01eHHIi-TIPe3eHTalU.

1. Krnaccudukarus BUTaMUHOB (MX 00IIast OMOXUMUYECKAsT XapaKTePUCTHKA).

2. XupopactBopumble BUTaMuHbI (I0poOHee). BemecTBa, xumMuueckas npupoa, ux
(GyHKIMU B OpraHu3Me.

3. BonopactBopuMble BUTAMUHBI.

4 Boite3nw, cBsi3aHHBIE ¢ H30LITKOM HIIM HEXBATKOW BUTAMHHOB.
5. IToHsaTHE «AaHTUBUTAMWHEDY.

6. ATKanoOuIbL.

7 I'muko3uapl.

8 deHOIbHBIE COSAMHEHUS PACTCHUIA.

9 DdupHBIC Macaa U CMOJIBI.

10.  DOkosormveckas poJib BTOPHYHBIX META0OMTOB B )KM3HH PACTEHHIA B COOOIIECTRE.
11.  Howmenknatypa hepMeHTOB (TpUBHAJIbHAS, pallHOHATILHAS U T.[1.).
12. Cnucok dpepmenToB MexayHapoaHO# komuccuu. Kitaccbl pepMeHTOoB.

13.  OkcuaopemyKTassbl.

14.  Tpancdepassbl.

15. IM'maponaser.

16.  Jlmassbl

17.  H3omepa3ssl.

18.  JlurassL

19.  IIpumeneHue pepMEHTOB B MPOMBIIIJICHHOCTH.

Kpurepun oueHku:

- OIICHKa «3a4TEHO» BBICTABJIICTCS OOydYarIIeMycs, €CIM OH IOATOTOBWI pedepar wiu
COOOIIEHNEe-TIPE3EHTAIIMIO, UCTIOJB3YS Pa3IMYHbIC HAYYHbIC U YU€OHbIC HICTOYHHUKH JTUTEPATYPHI,
B KOHIIE pa0OTHI MPUBENICH CIUCOK JUTEPATYPhl, HCTOUHUKH JTUTEPATYPhI 0(POPMIICHBI COTIACHO
I'OCT P 7.0.100-2018; cooOreHre COmpoOBOXKIACTCS MYJIbTUMEIUHHON TNpe3eHTalel Win
HarJSIAHBIM Pa3JaTOYHBIM MaTepuajioM, pedepaT COASPKUT OCHOBHBIC Pa3zeiibl: COJECp)KaHHE,
BBEJICHUE, OCHOBHAS YaCTh, 3aKII0OUCHUE; BEIOpAHHAS TEMa PACKPBITA MTOJIHOCTHIO U MOIKPETICHA
MIPUMEpPaMHU.

- OIIGHKAa «HE 3aYTeHO» BBICTABIIAETCS OOywarolmeMmycs, eciu pedepar WM CcooOIIeHue-
IIPE3EeHTALMs] HalKCaH, IEMOHCTPUPYsS HEOObLIOe NOHUMaHHE OCHOBHBIX HNOHSATHUHM M 3aKOHOB
OMOJIOTUH M SKOJIOTUH MPUMEHUTENIBHO K KHUBBIM CHCTEMaM; TeMa He pacKpbITa, 0(OpMIICHHE HE
COOTBETCTBYET TpeOOBaHUSAM, PEAbABIAEMbIM "3aueTHON" pabdorTe.

Bompocsl k 3auéry

| KomnereHuus Bonpocsl




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

1. [Ipenmer, 3amaun ¥ MeCTO OMOXMMHUU PACTCHHA B CUCTEME
OHOJIOTHYECKUX 3HAHUU cpeau €CTECTBEHHOHAYYHBIX u
arpOHOMUYECKUX TUCLUIIINH.

2. Metonsl 6nonoruueckoid xumuu. CoBpeMeHHbIE TPOOIEMBbI U
OTKPBITHS B OMOXUMUU PACTCHUH.

3. buoxumudeckne OCOOCHHOCTH CTPOSHHUS  PaCTHTEILHOM
kieTku. Kierounas cteHka 1 MeMOpaHbl paCTUTEIHLHOMN KIETKH.

4. XWMHYECKUN  COCTaB  pacTUTENbHOM  KiIeTku.  Pomb
XUMHYECKUX DJIEMEHTOB B UX KU3HECITCILHOCTH.

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

6. XUMHYECKUE CBOMCTBA U KAYECTBEHHBIE PEAKIIMH YIIJIEBOIOB.
7. Knaccudukanus munumoB, ©X cOCTaB, CTPOCHHUE, CBOWCTBA U
(YHKIMY B pacCTCHUSIX.

8. Xumnueckue cBoiicTBa TunuaoB. OIeHKa KadecTBa U
MUTATEILHON EHHOCTH Macell. KOHCTaHThI JKUPOB.

9. ®dopmbl a30Ta, TOCTYNAIONINE B PACTECHUS.

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

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

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

14. XHUMHYECKHE CBOMCTBA U KAUECTBEHHBIC PEAKIIUU OCIIKOB.
15.  depmeHTHI: XapaKTepUCTUKA, HOMEHKJIATypa, CBOMCTBA U
Kiaccudukanus.

16.  MexaHnusm pepMeHTaTUBHOTO KaTtanu3a. BiusHue ycnoBuit
Cpelbl Ha aKTUBHOCTH (DEPMEHTOB.

17.  DuHeprerrka OMOXUMHUYECKHUX MPOIIECCOB.

18.  Knaccudukanus, coctaB, CTpoeHue, GyHKIIUU U
Ouosoruueckas poJib BATAMUHOB.

19.  IIpu3Haku HEJOCTATOYHOCTU BUTAMHUHOB B OpraHU3Me
YyelnoBeKa.

20.  Bropuunble METa0OIUTHI PACTEHUI: ANKAIONIbI, TIIUKO3H/IbI,
(heHoJIbHBIE COeIMHEHUS, YIPUPHBIE Maciaa U CMOJIBL, U UX
9KOJIOTHYECKask POJib.

21.  ®urtoropMoHbl. XMMHYECKOE CTPOCHHUE U OUOXUMUYECKUE
(YHKIMU B paCTUTEIBHOM OpraHU3Me.

22.  ®otocunres. Ucropus uzydenus porocunresza. CeroBas u
TeMHOBas (a3za GOTOCHHTE3A.

23.  Ilurmentsl GpoToCHHTE3A: Kiaccu(UKaIus, CBOICTRa,
6uocuHTe3. BakyossspHble MUIMEHTHI.

24.  Tlonsatue metabonusMma. [TentozodochaTHblit u
TJIMOKCUJIATHBIM LUKJI U €ro OMoJIoruyeckast poib.

25.  Iluxn TpukapOoHOBBIX kucaoT. Lukn Kpebcea.

26.  Ortamnbl OuocunTe3a Oeska. OCOOEHHOCTH CHHTE3a
HYKJIEMHOBBIX KUCIIOT.




27.  XWMHYECKHIA COCTaB 3€pHA M CEMSH 3epHOBBIX,
3epHO0000BBIX, MACITMYHBIX, TUIOI0BO-SATOIHBIX, OBOIIHBIX KYJIBTYP.
28.  BHOXMMMYECKHI COCTaB 3€pHA OCHOBHBIX 371aKOB U
3epHOO000BBIX KYJIBTYP.

29.  BHOXMMHYECKHI COCTAaB CEMSIH MAaCIIMYHBIX KYJIbTYD.

30.  buoxumwus u nUIIEBas IEHHOCTh KIyOHeH kapTodens u
TonmHaMOypa.

31.  buoxumwus ¥ NHIIEBas IEHHOCTh OCHOBHBIX KOPHEILIO0B
(merpyika, MOPKOBB, PEIIUC, PeTia, penbKa, Jp.).

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

33.  buoxumwus 1 nuImeBas IEHHOCTh OBOIIHBIX KAITyCTHBIX

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

34.  BHOXMMHYECKHIl COCTaB W MHIIEBasi IEHHOCTh CaJ0BBIX
STOJTHBIX KYJIBTYP.

35.  3aBHCHMMOCTh OMOXMMHYECKUX TPOIIECCOB OT TEHOTHIIA,
MMOYBEHHO-KJIMMAaTHIECKUX YCIOBHA, TIPOBOIMMBIX
arpoTeXHUYECKUX MEPOTIPHUSITHH.

36.  MexaHM3MBI 3aIIUTH U YCTOMYMBOCTH Y PaCTCHUH.
OKucIuTENnbHBIN CTpECC.

37.  AxTHBHBIE POPMBI KUCIIOPOJIAa M IEPEKUCHOE OKHUCIICHNE
JUIHJIOB.

38. CocTaB aHTHOKCHIAHTHOW CUCTEMBI pacTeHUid. Bunbl u
(yHKLIMU aHTHOKCHU/IAHTOB.

39.  HNmMmyHuTeT pacTeHuil.

TunoBble BONPOCHI /ISl MPOBeIeHNsI 3aueTa B (JopMe TeCTHPOBAHMS
@DoH/T OIIEHOYHBIX CPEJCTB MOCPEACTBOM TECTUPOBAHUS B IMOJIHOM 00beMe npuBeneH B JMOC

Ha mardopme Moodle

Bompoc 1. CootHecuTe GUTOTOPMOH U BBIMOIHSIEMbIE UM (PYHKIUU:
Bonpoc 2. CuHTe3 HHI0IMIYKCYCHOM KUCIIOTHI B PACTUTEIbHOM KJIETKE HAYMHAETCS C

TpunrodaHa.

BOHpOC 3. Hezamenumele KOMIIOHCHTBI, IPUCYTCTBYIOIIIUC B HEOOJIBIIINX KOJHYECTBAX U
O6€CH€“II/IBaIOH_II/IC HOPpMAJIbHOC IIPOTCKAHNEC OMOXUMHYECKUX U (1)I/I3I/IOJ'IOFI/I‘ICCKI/IX IIpoLcCCoOB
IIYTEM Y4acCTHd B pEryisiuuu oOMeHa BCHICCTB B OPIraHnu3Me, Ha3bIBAIOTCA:

Bomnpoc 4. ButamuHbl ObIBaIoOT:

Bompoc 5. Kakoii BuTaMuH y4acTByeT B Ipoliecce (POTOCHHTEe3a, yCUIIMBAET JIbIXaHUE KIETOK, a
TakKe MpuIaeT OONbIIYI0 YCTOMYUBOCTh OpraHu3MaM, TaK Kak OKUCIsIeTcs Oaroaaps
pa3IMYHbBIM "KOHEYHBIM" OKCHJa3aM, TO €CTh (PYHKIIMOHHUPYET B Pa3IMUHBIX YCIOBHIX
TeMIIEpaTyphl U Ha pa3HbIX 3Tanax pa3BUTHUS PACTEHUM:

Bomnpoc 6. KaranuzaTtop, yCKOpSOLIINNA TOIBKO OJTHY XUMUUYECKYIO PEAKIIUIO, Ha3bIBAECTCS:

Bonpoc 7. OTMeTbTe (akTopbl, BAUSIONINE HA CKOPOCTh ()ePMEHTATUBHBIX peaKIuii?
Bomnpoc 8. Jlo6aBouHas rpynna JByXKOMIIOHEHTHBIX (DEPMEHTOB HA3bIBACTCS:

Bomnpoc 9. Kakoe BemiectBo B nporecce (OTOCHHTE3a B MOCIEACTBUN 3al1acaeTCs B BUJE
KpaxMaja Wi IpeBpaliaeTcs B LeUI0a03y?




Bomnpoc 10. Kakue ¢pyHKIMOHaIBHBIEC TPYIIIBI KMEIOT MOHOCaXapuabl?

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

Bompoc 12. JIHK ecTb TONBKO B )KMBOTHBIX KieTkax, a PHK — B pacTuTeNnbHBIX.
Bomnpoc 13. HanumuTe, kakas nenro3a BxoauT B coctaB PHK?
Bonpoc 14. Kakoii CBs3b10 CBS3BIBAIOTCS MEX1Y cO00M /1Ba pa3mMYHbIX HYKJICOTHIA B
MIEPBUYHOM CTPYKTYPE HYKIEHMHOBBIX KHUCIIOT?

Bompoc 15. D¢upHble Maciia OTHOCSTCS K TpyIIIE:

Bormpoc 16. beumu otkpeiThl B 1922 roay. PabotaioT cTpyKTypHBIMU KOMIIOHEHTaMU KJIETOYHOMN
MeMOpanbl. He cmemmBaroTes ¢ BOJOH, HO JIETKO pacTBOPSIIOTCS B xHUpax. Ha cerognsmmaei
JeHb U3BecTHO oKkoJio 100 coenuHenuii B taHHOM rpymnme. bonbliie Bcero coaepxurcs B
pacTuTenbHBIX Maciax (HepadMHUPOBAHHBIX), OpEXax, CEMEHaX.

Bomnpoc 17. PactutensHble BOCKa — 3TO NMPEACTaBUTENIN:

Bompoc 18. B HelTpanbHbIX ®KUPAX CBSA3b KUPHOU KUCIOTHI U TIIMLEPUHA TPOUCXOIUT 3a CUET:
Bompoc 19. ¥ MoHOaMHHOIMKapOOHOBBIX aMUHOKHCIIOT:

Bompoc 20. benku-noHopopsl, KOTOpbIE ABISAIOTCSA TPAHCIOPTHBIMU KaHaJIaMi MEMOpaHBI,
Bormpoc 21. YHuBepcanbHBIM aKKyMYJISTOPOM, TIOHOPOM U TpaHC(HOPMATOPOM SHEPTUU B
OpraHu3Me SIBJISETCS] KUCIIOTa:

Bompoc 22. K xakuM Tunam OHMOXMMHUYECKUX PeaKUi MOYKHO OTHECTH TJIMKOJINU3 U /WU
TJIFOKOHEOTeHe3?

Bompoc 23. OcHOBHYIO pOJib B CTpaTeTu METa00JIM3Ma UTPAIOT:

Bormpoc 24. Ilpu akTHBHOM TpaHCIIOPTE UOHOB U BEIIECTB Uepe3 MeMOpaHbl HEOOXO0AUMO
y4dacTue:

Bomnpoc 25. B cocTaB opraHn4ecKkod 4acTH paCTUTEIBHOTO ChIPbSI HE BXOJIUT

Bompoc 26. K kakomy kiaccy ¢hepMeHTOB OTHOCUTCS JUTIaza?

Bompoc 27. Bo ckonbko pa3 GepMEHTHI YCKOPSIOT OMOXUMHUUYECKHIE PEaKITIH?

Bompoc 28. OTmeThTe, 9T0 OTHOCUTCSA K CIeIM(UIECKUM CBOKWCTBaM (PepMEHTOB (UTO OTIIMYAET
UX OT JEHCTBUS MPOCTBIX XMMHUYECKHX KaTaJau3aTOPOB):

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

Bomnpoc 31. Ciennduveckue cBoiicTBa PepMEHTOB 00YCIOBICHBI HATUYUEM Y HUX:

Bomnpoc 32. Kakas nenro3a Bxoaut B coctaB JIHK?
Bomnpoc 33. VI3 kakux KOMIIOHEHTOB COCTOUT HYKJICOTHT?

Bompoc 34. B nykneotuie meHTo3a cBszana ¢ ocrarkamu(om) GochopHO KUCTOTHI:
Bomnpoc 35. ITpupoaHbiii HyKI€OTHA, CyOCTpaT U MPOIYKT OKUCIUTEIHLHOTO
¢bochopunpoBanus, BHIIOIHAET GYHKIMIO OCHOBHOTO BHYTPHKJIETOUHOTO MIEPEHOCUMKA
CBOOOJTHON HEPTUM B KJIETKE, HAa3bIBAETC:
Bomnpoc 36. CoequHute KOMIUIEMEHTapHbIE OCHOBAHUS:

Bonpoc 37. Kakoii cBs3b10 CBA3BIBAIOTCS MEX 1y OO0 /1Ba pa3UyHbIX HYKIEOTHIA B
IIEPBUYHOM CTPYKTYPE HYKICHMHOBBIX KHCIIOT?

Bonpoc 38. Kakue Oenku yqacTByroT B popmMHupoBaHuM TpeTu4yHO# cTpykTypsl JJHK B siape?
Bomnpoc 39. Ilepenoc renernyeckoit nHGopMaIu B npezenax 0JHOro Kijacca HYKIEMHOBBIX
kuciot (ot JIHK x JIHK ), nim cunres JIHK HazbiBaeTcs.

Bomnpoc 40. Ha kako#t craauu peruiMkalnuy IpoucXoauT npucoeauHenue nykiueoruaos JTHK-
IIOJINMEpa3aMu U MPOBEPKA MPABUIBHOCTU IPUCOEINHEHUS?

Bomnpoc 41. Kakas crpykrypa PHK ¢opmupyetcs B pe3ynbraTe criupaan3aliy OTJeIbHBIX
yuyacTkoB oaHouenoueuynoit PHK, o6pazys "mmnuiabku"?

Bomnpoc 42. Ilpu TpaHcasiuu MecTo Hadajia TPAaHCKPHUIILIUN Ha3bIBAETCS:

Bomnpoc 43. Ilpouecc cozpeBanus npe-PHK B nuroriasme HazpiBaeTcs:

Kpurtepuu ouenku:

- «3a4YTCHO» BBICTABJIACTCS 06yqa10meMyc;[, €CJIM OH JEMOHCTPUPYCT 3HAUUTCIIbHOC IOHNMAHHNC



OCHOBHBIX ITOHSITUI U 3aKOHOB OMOXHMHUHU, MOKET JIaTh OLIEHKY [T0Ka3aTeseH )KU3HEAEATEIbHOCTU
pacTeHuil ¥ peKOMEHAlMHU TI0 WX MOBBIIICHHUIO HA OCHOBE (PU3HOJIOT0-OMOXUMHYECKUX 3aKOHOB
U IIPaBWI, €CJIM B TECTUPOBAHUM ITPOLIEHT IPaBUIIbHBIX OTBETOB npeBbIiaeT 50%:;

- «HE 3aYTEHOY» BBICTABISAETCS 00yJarOmEeMycsi, €CIIM OH JIEMOHCTPUPYET HEOOIbIIOE TOHUMaHHE
OCHOBHBIX TOHATHH W 3aKOHOB OWMOXMMHH, HE CcHocoOeH [aTh OIEHKY IOKa3arenen
KU3HEJESITEIIbHOCTH PAaCTEHUM M PEKOMEHJAllMM MO0 KX IOBBIIIEHUIO Ha OCHOBE (hPHM3HMOJIOro-
OMOXMMHUYECKUX 3aKOHOB H MPABHJI, €CIH B TECTHPOBAHWY TPOIICHT MPABHIILHBIX OTBETOB MEHEE

50%.



