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Pabouas mnporpamma aucuuiuiiHel @u3uonozua u Ouoxumus pacmenHuil COCTABICHA B
COOTBETCTBUM C (helepalbHBIMU TOCYIapPCTBEHHBIMH TPEOOBAHUSAMHU K CTPYKType Iporpamm
HOJArOTOBKHM Hay4YHbIX U Hay4YHO-TEJAroru4ecKUx KaJpoB B aCHUPAHTYpe (aIbIOHKTYpE), YCIOBUAMHU
UX peaJn3aluy, CPOKaM OCBOCHHSA J3TUX IPOrPaMM C YYETOM pazIuuHbBIX (opM oOyueHus,
00pa30BaTeNbHBIX TEXHOJOTHMH M OCOOEHHOCTEH OTIENbHBIX KaTeropuil aclupaHTOB (aIbIOHKTOB),
YTBEP)KJICHHBIX IPUKa30M MUHUCTEPCTBA HAYKH U BhIcIIero oOpa3oBanus Poccuiickoit deneparym ot
20.10.2021 r. Ne 951.

Pa3padorunkm padoueil mporpaMMbl I CHUILINHBI:

damuus, UMsI, OTYECTBO JOIKHOCTD, CTEIICHD, 3BaHUE

3aBenyromuii kadgeapoi (papMakorHO3HH, ITOKTOP
OMOJIOTMYECKHX HayK, podeccop

1 | Hossapin Mapus HukonaeBna

PaccMoTpenne u corsiacopanue padoueii mporpaMMbl TUCUMILIUHbI:

No Hoz[pameneHI:Ie W OTBeTCTBEHHOE DO Busa Ne mporokona
KOJUIETUAJIbHBIN OpraH JIMLO JaTa
1 Kadenpa 3aBenyronui [ToBbLABII Paccmotpeno | IIpotoxon Ne 8
(hapMakoTrHO3UH kadenpoii Mapus or 14.05.26
HukomaeHa
2 Kadenpa OterctBeHHbl | [loBBIBIII CornacoBano | [Ipotokomn Ne 8
(hapmMakorHo3uu 3a nporpammy | Mapus ot 14.05.26
acIUpaHTyphl HukonaeBna
YTBepxaeHue padodeil MporpaMmMbl JMCHUIIJIMHbI:
No HOILpBBIlGJIeHI:Ie WU OTBeTCTBEHHOE U0 Busa Ne mporokona
KOJUIETHaJIbHbIN Opraxn JIUIO0 naTa
1 OxcnepTHel  HayuHO- | [Ipencenarens dnucrok YrBepxkaeHo | IIporokomn Ne§
TEXHUYECKUM COBET OHTC Enena ot 23.06.2026
BrnagumuposHa




1. e u 3a1a4u 0CBOEHHS THCHMIJIMHBI

ean (e1u) OCBOCHUS TUCIIUILIHNHEL:

@®opmupoBanue y OOy4yarOmMXCsl YIIYOJNCHHBIX 3HAHMM W TPAKTHYECKUX HAaBBIKOB,
HEOOXOUMBIX JUIsl OCYILECTBIIEHUS BBICOKOKBAIU(UIIMPOBAHHON MTPO(pECCUOHAIBHON AEATEIBHOCTH B
o0macTi GU3UOIOTHH U OMOXUMHUH PACTEHUH, a TAaKXKe pelIeHus MPo(ecCHOHANBHBIX 3a7a4d B 001aCTH
CaMOCTOSITENIbHOW Hay4HO-HCCIIE0BATENIbCKON 1€ TEIbHOCTH.

3agaun:

- U3Y4UTh (PU3UOJIOTHUIO U OMOXUMMIO PACTUTEIILHON KIIETKH;

- copMHpOBATH CUCTEMHOE MPEICTABICHHUE O Mpolieccax (POTOCHHTE3a U JBIXaHUS pAaCTEHUM,
pocTa W Pa3BUTHSA, BOJHOIO M MMHEPAJIbHOIO IMUTAHMS, CHUHTE3a W HAKOIUICHHUS IUIACTHYECKUX
BEIIECTB; OOMEHa M TPAHCIOPTa OPTaHUYECKUX BEIIECTB B PACTEHUSAX, YCTAHOBJIICEHHE MX B3aUMHOMN
CBSI3U, U3MEHEHUE I10]1 BIUSIHUEM CPEJIbl MEXaHU3MOB UX PeryJisiluig;

- OBJIAZICTh OCHOBHBIMH METOJIaMH (PU3HOJIOTUHU PAaCTEHUIA.

2. MecTO THCHUILTHHBI B CTPYKTYpe NPOrpaMMbl aCIUPAHTYPbI

Jucuumnuza «Pu3noiorus 1 OMOXUMHUS paCTCHHI) peaan3yeTcsi BO BTOPOM CEMECTpeE.

JuctummmHa «DPu3nonorusi ¥ OMOXUMHUST PACTCHUI» pa3BUBACT 3HAHUS, YMEHUS U HaBBIKH,
c(hOpMHUPOBAaHHBIE Y O0YUAIOIIUXCS 110 pe3yIbTaTaM U3YUYEeHHUS CIAeAYIONINX JUCIUILIUH:

2.1.1 'HOCTpaHHBIH S3BIK

2.1.2 Uctopus u ¢punocodust Hayku

2.1.7 Aucuuniuna no Beidopy 1 (IB.1)

2.1.7.1 OcHoOBBI yOIMKAIMOHHON aKTUBHOCTH U TIOUCKA Hay4YHOI MH(OpMAINH

2.1.7.2 OcHOBBI HAYYHO-HCCIIETOBATENbCKON e TEIHOCTH.

Juctunnnaa Ou3nonorus 1 OMOXUMHUS paCTEHUM SIBISIETCSl 0a30BOM 1St OCBOEHUs Moyis 1.1
HayuHblii KOMIIOHEHT.

3. TpeOoBaHuA K pe3yJIbTAaTAM OCBOCHUS JUCHUIIMHBI
[Ipomecc m3y4eHHs MUCUUIDIMHBI HAMpaBJIieH Ha (OpPMHpPOBAHHUE CICAYIOIIHUX PE3yIbTaTOB
oOy4deHus

Tabmumna 1
@opMBI OpraHu3alNH 3aHATUN
[Tnanupyemsble pe3ynbTaTbl 00yUeHHUs 110 [IpakTnue JaGopato | Camoctos
JTUCIUIUINHE, XapaKTepU3YIOLIUe 3Talbl €€ OCBOCHUS CKHe
Jlexuun pHBIE TeIbHast
(MMeTh npesicTaBlIeHUE, 3HaTh, YMETh, BIAJIETh) 3aHATHUSA /
pabotel | paboTa
CEMMHApBI

1. 3Harb OCHOBHBIE HaNpPaBJIECHUS COBPEMEHHOM
buznonoruu pacTEeHHUH: OMOXUMHYECKOE, + +
Omoduznueckoe, OHTOTEHETUYECKOE, HSBOJIOIMOHHOE,
9KOJIOTMYECKOE, CHHTETUYECKOE;

2. 3HaTthb MOJIEKYJISIPHO-TEHETUYECKHE U
(U3UOTIOTHUECKUE OCHOBBI OHTOI€He3a, (POTOCHHTE3a, + +
JIBIXaHUS ¥ MPOJIYKIIMOHHOT'O IIpolecca;

3. 3HaTh (HU3HOIOTO-OMOXUMHYECKHE OCHOBBI M
MOJIEKYJISIDHBIE OCHOBBI YCTOMYMBOCTM pAaCTEHUH K + +
JIENCTBHUIO HEOIATONPUATHBIX (DaKTOPOB;

4. YMeTb KpUTHUYECKH aHAIM3UPOBATH M OLCHUBATh
OCHOBHbIE KOHIIEMIIMA U T€HEPUPOBATh HOBBIE UJECHU B + +
n30paHHON TMPOo(dhecCHOHATBFHOW 00JaCTH M CMEKHBIX
JUCIUIUINHAX;

5. Bnazers HaBBIKaMU UCMOJIB30BaHUS MPUOOPOB U + +
1abopaTOpHOTO  O0OpYJOBaHWE TPU  TMPOBEIACHUU




(GU3HOIOTHYECKNX W OMOXUMHUYECKUX HCCIICTOBAHUMA

pacTeHuM.

4. CTpyKTYpa H coJepkaHue JUCUUIIIHMHBI

4.1 CTpyKTypa A¥CUMIIIMHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIAET 3 3aueTHBIX eauHullbl (108 akaz. yacos).
Jucuunnuna uzydaercst Ha 1 Kypce Bo 2 cemecTpe.

Tabauua 2

Bun padorsl

TpynoemMKocCTs,
aKaJeMUYECKHUX 4acOB

2 cemecTp

Jlexun/v3 HUX B UHTEPAKTHUBHOHN Gopme

16

[TpakTHyeckue 3aHATHI/U3 HUX B MHTEPAKTUBHOHN (popme -

CeMuHapcKue 3aHATUS/U3 HUX B UHTEPAaKTUBHOM popme -

Koncynpranuu

CamocrositenpHas pabora

86

OO BA|WIN| -

KoHcynbTamus nepea 5k3aMeHOM 2

3a4er)

dopma IpoMeKyTOUHOM aTTecTanuu (IK3aMeH
(KaHIUIATCKUMA SK3aMEH), 3a4eT, Tu¢depeHIInPOBAHHBIHI

0,2

Bcero yacos

108

4.2. Cogepxanue TUCUUIIMHBI

Tabnuua 3

/o

HaunmenoBanue pazjiena
TUCIIUILINHEI
(IM1aKTUYECKOMN eMHUIIBI)

AHHOTHUPOBAHHOE COAEP)KAHUE Pa3iesia JUCLIUIIIUHBI

du3nonorus  pacTUTEIbHON
KJIEeTKH M BOAHBIA OOMEH
pacTeHui, OCHOBHBIE
KOMIIOHEHTbI PacCTUTEIbHOTO
OpraHusMa 1 ux QyHKIMH

npuposa U (PYHKIMM OCHOBHBIX XMMHUYECKHUX KOMIIOHEHTOB
pacTUTENbHOM KIIETKM; OpraHU3allus PacTUTEIbHOW KIIETKH;
(YHKIIMOHMPOBAHUE PACTUTENBHOM KIIETKU; MOCTYIUICHHE U
NEepeIBUKEHUE BOJABI 10 PACTEHUIO; TPAaHCIUpALUS U €e
PETYJINPOBAHUE PACTEHHUEM.

MunepanbHoOe NUTaHUE
pacTeHuii 1 0OMEH BEIIECTB

¢dusHoIorNUecKas poiib IEMEHTOB MHUHEPAILHOTO MMHUTAHMUS;
MOTJIOIIEHNE W TPAHCIOPT BEUIECTB, W BIMSHUE BHEIIHHMX
(GakTOpOB HAa MHUHEpaJIbHOE MUTAHUE PACTCHHM; crenuduxa
oOMeHa BeIIeCTB Yy pPACTeHU; TPAHCIOPT OPraHUYECKHX
BEIIECTB.

VHUKaIbHBIE  O0COOEHHOCTH
pPacTUTEILHOTO ~ OpraHu3Ma:
doro- w®  aBTOTPO(HOCTH,
OnosHEepreTHKa

PacTUTEILHOTO OPraHu3Ma

CTPYKTYpHasi OopraHu3anusi (OTOCHHTETHYECKOIO ammapara;
cBeTOBasl M TeMHOBasg (a3bl POTOCHHTE3a; (POTOCUHTE3 KaK
OCHOBA ITPOJYKIIMOHHOTO IIPOLIECCA PACTEHH; POJIb IbIXaHUS
B OKM3HM pAacCTEHHWIl; IMYTH OKHCIEHHUS JIbIXaTeJIbHOIO
cyOcTpara; 3aBUCUMOCTh  JIbIXaHMsl OT  BHEIIHUX U
BHYTPEHHUX (aKTOpOB

OHTOreHe3 U  ajanTtanus
pacTeHuit K
HEOIAroNMPHUATHBIM YCIOBUSIM
cpenbl

pPOCT ¥ pa3BUTHE pacTeHHUHl; (QU3MOIOrMYECKHE OCHOBBI
YCTOMYMBOCTH PpACTEHU K HEOJaronpHsTHBIM YCIOBUSM
CpEBI.

4.3. CopeprxaHue JMCOMIIMHBI IO BUAAM YUeOHBIX 3aHATHH

Tabmnuna 4

TeMbl ek

AKTI/IBHLIC’ Yacel ’ CchUIKM HA




¢bopmsl,
qac.

pe3yabTaThI
oOyueHus

1. Ou3nonorus  pacTUTENbHOM  KJIETKH (TMpuUpoAa H
(YHKIMU OCHOBHBIX XMMHUYECKHX KOMIIOHEHTOB PAaCTHTEIbHOM
KJIeTKU (OenKH, KHUpBI, YII€BOJIbl, HYKJICHHOBBIE KHCIOTHI,
(depMeHTbI,  BUTaMUHBI W  MUHEpPAIbHbIE  BEIIECTBA),
OpraHU3alMi PACTUTENIbHON KJIETKH (COBPEMEHHas KJIETOYHas
TEOPHsI, OTINYNTENbHBIC TPU3HAKNA PACTUTEIBHON M KUBOTHOU
KJIeTKH, MeMOpaHa — CTpPOCHHME, CBOMCTBAa (PYHKIUH),
(YHKIMOHUPOBAHUE PACTUTENBHONW KIETKU (ITACCUBHBIA U
AKTHBHBIN TPAHCHIOPT BELIECTB B KJIETKY)

1,5

2. Bongubii  pexum  pacTeHui IOCTYIUICHUE U
NepeABMKEHNE BOJBI II0 PACTEHHIO (KOPEHb IJIABHBIA OpraH
[OCTYIIEHUS BOJIbl, CTPOCHHE KOPHSI, MEXaHU3MBbI ITOCTYILICHUS
BOJIbI B KOPEHb, MEXaHU3Mbl TPAHCIOPTA BOABI 10 PACTEHHUS)
TpaHCIIMpAaLUsl U €€ pEeryJMpOBaHUE pPACTECHUEM, BIIMSIHUE
BHEIIHUX M BHYTPEHHMX (DaKTOPOB Ha BOAHBIM pexUM
pacTeHMi: Ha MOCTYIUIEHWE BOJAbI, HAa JBUKEHHE YCTbUII, HA
TPaHCIIUPAITUIO))

1,2,5

3. MuHepanbHOE  NUTaHWE  PACTEHHMM  Makpo- H
MHUKPORJIEMEHTbl HX cyOcTpaTHass M pPEryjiasTOpHas poOJib,
OPU3HAKW HEIOCTATOYHOCTH M H30BITOYHOCTH 3JIEMEHTOB;
(opMa MOrJIOLEHHs 3JIEMEHTOB, CBSI3b MOTJIOIIEHUS JIEMEHTOB
MHUHEpPAJILHOTO THTAaHUS C JPYTUMH  (PU3HOIOTHYECKUMU
(GYHKLUUSAMHU, U BIUSHHE BHEIIHUX (AKTOPOB Ha MHHEPAJIbHOE
[IATaHUE PACTCHUMN

1,5

4. OOMeH BemiecTB B paCTEHUSX MPEBPAIICHUS YIIIEBOJIOB,
OeNKOB, JUIMUAOB, >XUPHBIX KHCIOT U JKUPOB, BEIIECTBA
BTOPUYHOTO MPOUCXOXKIACHUS, B3aMMOCBS3b MPOIECCOB OOMEHA
BEIIECTB, TPAHCIIOPT OPTraHUYECKHUX BEIIECTB)

1,45

5. doTocuHTE3 CTPYKTYypHast OpraHu3anus
(OTOCHHTETUYECKOr 0 anmnapara (JUCT Kak opraH (pOTOCHHTE3a,
(GOTOCMHTETUYECKNE MHUTMEHTHI), CBETOBask U TeMHOBas (ha3bl
¢dorocuHTE3a (uMKIHYEeCcKoe " HELUKINYECKOe
dbochopunupoBanue, nuka KameBuHa, 1ukin Xertda-Cioka),
(OTOCHHTE3 KaK OCHOBA MPOAYKIIMOHHOT0, IPOIlecca pacTeHUH)

1,3,4,5

6. JlpixaHue  pacTeHudl  oOlMe  BONPOCHl  JAbIXaHMS
(onpeneneHus AbIXaHUS Kak (DU3MOJIOTMYECKOTO Ipolecca,
STanbl AbIXaHMS), IMYTH OKHUCIEHUS AbIXaTeIbHOro cyOcTpara
(rnukonu3a, LUKJIa KpeOca, OKHUCIIMUTEIBHOTO
neHTo3odochaTHOr0 MyTH M UX (PU3NOJIOTUYECKAs PpOJib,
JJIEKTPOH-TPAHCIIOPTHAsE ~ LeMb  JbIXaHUs),  3aBHCHUMOCTb
JIBIXaHUS OT BHEIIHUX M BHYTPEHHUX (aKTOPOB)

1,2,5

7. PocT u pa3Butue pacTeHmii, KJIETOYHBIE OCHOBHI POCTa,
HEPaBHOMEPHOCTh POCTa, TOPMOHAJIbHAs CHUCTEMa pPacTCHUU
(aykcuH, rTHOOEpenanH, IUTOKMHHUH, aOclu30Bas KHUCIOTA,
STHJICH, B3aUMOJICHCTBHE TOPMOHOB, IPUMEHEHUE TOPMOHOB),
pa3BUTHE pACTEHUH (ITambl OHTOreHe3a, (OTOMEPUOIU3M,
2JIEMEHTHI MHHEPAJIBHOTO TTUTAHUS U BOJIA)

1,2,5

8. @DU3NOJIOTUYECKUE OCHOBBI YCTOMYMBOCTH PACTEHHM
3allUTHO-TIPUCIIOCOOUTENbHBIE PEaKIUU pPAcTeHUH TPOTUB
NOBPEXAAIOIIET0  BO3JEHCTBUSA,  3aCyXOyCTOMYMBOCTb U

1,2,5




YKapOCTOMKOCTh paCTeHUH; JEHCTBUE MECTULIMIOB Ha PacCTEHHUE,
XOJIONOCTOMKOCT M MOPO30YCTOMYMBOCTb  PAacCTEHUH,
COJICYyCTOMYMBOCTD, a30yCTOMYUBOCTh M PATUOYCTOMYMBOCTH

pacTeHui

Tabmuua 5

AKTHUBHBIE Ccbuiku Ha

Tembl cemMuHapoB /
. dopmbl, | Hacel | pe3yabTaThl Y4eOHast AeSITETLHOCTD
MPAKTUYECKHUX 3aHATUI
yac. o0yJeHus
He npedycmompenwi
Tabauua 6
Ccbuiky Ha
Tembl 1a00paTOPHBIX 3aHATHHA Yacsl pe3yJIbTaThl VYueOHast nesITeIbHOCTD
oOyueHus
He npedycmompenwi
4.4 CamocTosiTebHAsA padoTa 00y4aKIIHUXCS

Tabmauua 7

Ccovuiku Ha

. Yacwl na Yacwvl na
No Buowi camocmosmenvroii pabomoi pe3yrbmamoi

8bINOIHEHUE | KOHCYIbMAayUU

00yuenus

Cemecmp: 2

I/IS CHHUC TCOPCTHUUCCKOI'O Marcpuajia 1o recMmam
M P p 1,2,3,4,5 |14 1
JICKIOIU

M3ydyeHne TEOpPETHUECKOro MaTepuana Mo pas3feliaM JUCHUIUIMHBL C HCHOJIB30BaHUEM
KOHCIICKTOB JICKIIUH, & TAKKE UCTOUHUKOB OCHOBHOM U JIOTIOJTHUTEIILHON JTUTEPATYPHI.
1. Mensene C.C. ®@usnonorust pacrenuit: Yuebuuk. CII0.: M3a-so C.-Ilerep6. yH-Ta, 2015,

1 [512c.

2. Kysmeyos, B.B. ®usmonorusi pacteHmii: y4eOHMK s By3oB/ B. B. Ky3Heros,
['. A. ImutpueBa. — 5-e usm., nepepad. u gon. — Mocksa : U3gatensctBo FOpaiit, 2026. —|
929 c. — (Bwicuiee obOpazoBanue). — ISBN 978-5-534-21919-7. — TekcT : 31neKTpOHHBIN //
OOpazoBarenpHas tuatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/582425 (nara
oOpamenusi: 22.06.2026).— PexuM goctyna aJjisi aBTOPU3HP. TTOJIH30BATENCH.

[TonroroBka pedepara 1,234, 8 i

[losb3ysick OMOIMOTEYHBIM (POHIOM YHUBEPCUTETA U MHTEPHETOM ITOATOTOBUTH pedepar.

2 1. 3urte, Baitnep, Kanepaiit, bpesuncku, Kepnep. boranuka. T.1. Kierounas 6uonorus.
Anatomust. Mopgomnorus. M.: Akagemus, 2007. 368 c. 1.2. ®uznonorus pacrenuit. M.: U3n-Bo
«Axanemusi», 2008, 496 c. - https://edu-spcpu.ru/course/view.php?id=5274 — Pexum nocrtynal
111 aBTOPU3HP. N10JIb30BATENEH.

[lonrotoBka K NPOMEXYTOYHOM arTecTalihy 5 4 4 g 30 2
(7Kx3aMeny)
3yueHne TeopeTHyecKoro Marepmasa o BCeM pasjiesiaM IUCIUIITHHBL.
1. Mensenes C.C. ®usnonorus pactenuii: Yueouuk. CII6.: U3n-so C.-Iletep6. yn-ta, 2015,
512 c.
3 2. Kysweyos, B.B. ®usmonoruss pacrtenuii: ydeOHuMK g By3oB/ B. B. Ky3nenos,

I'. A. JImutpueBa. — 5-e¢ uza., nmepepad. u nomn. — Mocksa : U3natenbctBo FOpaiit, 2026. —|
929 ¢. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-21919-7. — TekcT : 3JIeKTPOHHBIN //
OopasoBarenbHas miardopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/582425 (nara
obpamienus: 22.06.2026). - https://edu-spcpu.ru/course/view.php?id=5274 — Pexxum goctymna

UL aBTOPU3UD. MOJIb30BaTele.

5. O0pa3oBaTebHbIE TEXHOJOTHU


https://urait.ru/bcode/582425
https://edu-spcpu.ru/course/view.php?id=3775
https://urait.ru/bcode/582425
https://edu-spcpu.ru/course/view.php?id=5274

B xone peanuzanmu ydeOHOrO Imporecca Mo JAUCHUILUIMHE MPOBOIATCS JIEKIMOHHBIC 3aHATHUS.
Temsl, paccMaTpuBaeMble Ha JIEKIMSIX M HM3y4acMble CaMOCTOSTENBHO, a TaKkKe II0 BOIpOCaM,
BBI3BIBAIOIINM 3aTPYIHEHHUS], IPOBOAATCS KOHCYJIbTALUH.

Jl1s opraHu3aiuy 1 KOHTPOJIS CaMOCTOSTENbHON paboThl 00yUYarOIIMXCs, a TAKXKE MPOBEICHHS
KOHCYJIbTAIM IPUMEHSIOTCS UHPOPMAIIMOHHO-KOMMYyHUKAIIMOHHBIC TEXHOJIOTHH (Tadmuma 8).

Tabmuma 8
WudopmupoBanue https://edu-spcpu.ru/course/view.php?id=5274
KoHcynbTupoBanue https://edu-spcpu.ru/course/view.php?id=5274
KonTpoiib https://edu-spcpu.ru/course/view.php?id=5274
Pasmerenne yueOHbIX MaTepuanos  |https://edu-spepu.ru/course/view.php?id=5274

B xozme peanusanmu y4yeOHOro mpouecca MO JUCUMIUIMHE MPUMEHSIOTCS ClENyIOIINe
MHTEPaKTUBHbBIC ()OPMBI 00YUECHHUSI, & UMEHHO JICKIUS C 0OpaTHOM CBA3BIO.

Kparkoe onucanme npuMeHeHHsi: Ha JeKUuAX «DPU3NOJIOTHUS PACTUTEIBHOM KIIETKUY,
«BoaHBI peXUM pacTeHUM MOCTYIUIEHHE W NEPEIBHXKEHHE BOJBI 10 PACTEHUIO», «MHHEpaabHOE
NUTAaHUE PACTCHUH MAaKpO- M MHKpPOdJIEMEHThI», «OOMEH BeIIeCTB B pACTEHHUSIX IpEBpAIlCHUS
YIJI€BOJIOB, OENKOB, JUMHAOB, UPHBIX KUCIOT M XKHPOB, BEIIECTBA BTOPHUYHOTO IMPOUCXOXKICHUS,
B3aMMOCBSI3b MPOIIECCOB OOMEHA BEIIECTB, TPAHCIIOPT OPTraHMYECKUX BEIIECTB)», «DOTOCHHTE3
CTpYKTypHasi opranu3anusi (OTOCHHTETHUYECKOro ammapaTtay, <«J/lpixanue pacrenuit», «Poct u
pa3BUTHE pPACTEHUI, KJIETOYHBIE OCHOBBI POCTa, HEPAaBHOMEPHOCTb POCTAa, TOPMOHAJbHas cUCTEMa
pacTeHul, pa3BUTHE pacTeHui», «DHU3noNIOrnYecKue OCHOBBI YCTOMYMBOCTH PACTEHUM 3alIUTHO-
IPUCIIOCOOUTENIbHBIE PEAKIMKM PACTEHUM NPOTHB IOBPEXKJAIOIIEIO BO3JAEHCTBUS» HCIOIb3YHOTCS
3JIEMEHTHI PPOHTAILHOTO OIpOCca.

6. IIpaBuaia arrecTanuu 00y4AOLIUXCS 10 JUCHUIIMHE

6.1. O6mas xapakTepucTuka (opM TeKylero KOHTPOJIsi M IPOMEKYTOYHOM aTTecTANN

[To mucuunnune «PuU3HONOTHS U OMOXUMHUS PACTEHUN» MPOBOAMUTCA TEKYIIMH KOHTPOJb H
IIPOMEXKYTOUHAs aTTecTauus (IK3aMeH ).

6.1.1. XapakrepucTnka popm Tekyumero KOHTPOJIs M0 JUCHUILIHHE

Texymmii KOHTPOJIb 0 AUcHUILUIMHE «DU3MO0I0rUs U OMOXUMUS PACTEHMI» MPOBOJIUTCS B
dopme pedeparos. [1o pesyabraTaM TEKYIIEro KOHTPOJIS BBICTABIAIOTCS OLEHKU «3a4T€HO» WUIIH «HE
3auTeHo». llomyueHue MoJI0KUTEIbHBIX OLICHOK SIBJISIETCS OCHOBOW IPOBENEHHUS MPOMEKYTOUHOU
aTTecTalluu N0 JUCLIUILIMHE.

Tabnuma 9

HanmenoBanue

HanmeHnoBanue unmu HOMCp paszaciia
OLICHOYHOI'0O CPCACTBA

DU3HOJIOTHS PACTUTEIHHON KJIETKU U BOJHBI OOMEH pacTeHUN pedepar
MunepanbHO€ MUTaHHe PACTeHUI 1 0OMEH BEIIEeCTB pedepar
DOTOCUHTE3 U JABIXaHHE PACTCHUN pedepar
OHTOTeHEe3 U aJanTaIys paCTeHU K HEOJIAronMpUATHBIM YCIOBUSM CPEJIbI pedepar

6.1.2. XapakTepucTHKAa NPOMEKYTOYHOI aTTeCTALIMH N0 AUCHMILJIHHE

IIpome:kyTounasi arrectamusi (MTOroBasg IO JUCHUIUIMHE) TPOBOAMUTCS B  BHUJE
KaHAMJATCKOrO 5k3aMeHa. KaHaupaTckuil sK3aMeH MpOBOAMTCS B BHUAE COOECEeOBaHUS IO
JK3aMCHaIlUOHHBIM omeTaMm. HpOMe)KYTO'-IHaSI arrecranusd, Kpome OTBETa Ha BOITPOCEHI
9K3aMEHAIIMOHHOTO Omiiera, BKJIIOYaeT coOecel0BaHue M0 TeMe JTuccepTaunoHHoi pabotel (Tabmuma
10).

Tab6muma 10
Ne .
cemectpa ®opma npoMexKyTOUHOI arTectaniuu | HaumeHoBaHUe 0IIEHOYHOIO CPeACTBA
2 DK3aMeH CobecenoBanue Mo OUJIETY



https://edu-spcpu.ru/course/view.php?id=5274
https://edu-spcpu.ru/course/view.php?id=5274
https://edu-spcpu.ru/course/view.php?id=5274
https://edu-spcpu.ru/course/view.php?id=5274

TpeboBaHus K CTPYKType U COJEPIKAHUIO OILICHOYHBIX CPEJICTB MPEJCTABICHBI B OLIEHOYHBIX
cpenctBax o gucruiuinHe ([Ipunoxenne 1).
6.1.3. CooTrBercTBHEe ()OPM aTTeCTAMH MO IUCHHMILIMHE NJIAHUPYEMbIM pe3yJbTaTaM
o0y4eHust
B tabmuue 11 mpencraBieHo cOOTBETCTBHE (OPM TEKYHIETO KOHTPOJIS M MPOMEKYTOUHOM
aTTECTAIMH 3asBISIEMbBIM IUTAHUPYEMBIM K pe3yJIbTaTaM 0OydeHHUs 110 TUCIUIUINHE.
Tabmuna 11

(-DOpMBI aTrrecrauuu

IImanupyemble pe3yIbTaThl 06 CHUA 110
Py pesy ya Cemectp 2

JTUCIUILIMHE, XapaKTEPU3YIOIIUE ITAIIbI €¢
OCBOCHUS (MMETh MPEICTABICHHE, 3HATh, YMETh,
BJIAJIETh)

T =
D79%1115071 A
KOHTPOJIb

CobOecenoBanue

P
eepat o ouery

1. 3HaTh OCHOBHbBIE HaIPaBJIEHUS COBPEMEHHOMN
buznonoruu pacTeHHM: OMOXUMHYECKOE,
onodusnveckoe, OHTOTI'€HETUYECKOE,
9BOJIIOLIMOHHOE, YKOJIOTHYECKOE, CHHTETHYECKOE;

2. 3HaTh MOJIEKYJISIPHO-TEHETUYECKHE "
¢duznonoruyeckue OCHOBBI OHTOI'€HE3a,
¢dorocuHTe3a, JBIXaHUA U NPOJYKIIMOHHOI'O
Ipouecca,

3. 3Hath (U3MOIOr0-OMOXMMHUYECKHE OCHOBBI U
MOJIEKYJIIPHBIE OCHOBBI YCTOMYMBOCTH PAaCTEHUN K + +
JIeMCTBUIO HEOIaronpHUsTHEIX (aKTOPOB,;

4. YMeTh KpUTHYECKH aHAJTU3UPOBATh U OLICHUBAThH
OCHOBHBIE KOHLENIUY U T€HEPUPOBATh HOBBIE UJIEU
B u30paHHOH TpodecCHOHATBHOW 00NacTu u
CMEKHBIX JUCLUILINHAX;

5. Brnagets HaBbIKaMH MCHOJIb30BaHUS MPHUOOPOB U
nabopaTopHOro 000pylOBaHME TpU TMPOBEACHUU
(bU3HOIOrHYECKUX u OMOXMMHMUYECKUX
UCCIIEIOBAHUI PACTEHUM

6.2. Tlopsinok mnpoBeleHHs] TEKYILIEro KOHTPOJSI M NPOMEXKYTOYHOIl aTTecTAllUH IO
AUCHUIINHE

Pedepar. [lns noaroroBku pedepara oOyyarouiyecs: MOJIydaroT 3aJaHHe MO TeMe JIEKLHUU.
3aaHNe OIICHUBACTCS «3aYTEHO — HE 3aUTeHO». 3aJaHHe CUMTAETCS BBIIOJHEHHBIM M 00y4aroleMycst
CTaBUTBCS «3aUTEHO», €CIU OH IOJIHOCTHIO PACKPBUI 3a/laHHYI0 €My TeMy, HPaBHJIBHO O(OpMHUI
pedepar. [l nosyueHus «3a4TeHO» 00yJaroLIeMycsl J0CTaTOYHO OArOTOBUTH JIBa pedepara.

[lonydyeHne mMOJOXKUTENBHBIX OLEHOK 3a pedepar SBISETCS OCHOBAHMEM IPOBEICHUS
IIPOMEXKYTOUYHOM aTTECTALMH 110 TUCLUIUIMHE.

IIpomexyTouHas aTTecTalMs [IPOBOJUTCS B BUJE SK3aMeHA. DK3aMeH NMPOBOIUTCS B hopme
YCTHOTO OIpoca Mo OujeraMm, ¢ NpeaBapuTeIbHOW MOAroToBKOH B TeueHue 40 MUHYT. YPOBEHb
KayecTBa OTBeTa OOydaromerocs Ha JK3aMEHE OIpeenseTcd C MCIOJIb30BaHHMEM OLIEHOK
«HEYAOBIETBOPUTEIIBHO», «YyJOBIETBOPUTEIBHO», «XOpOLIO», «OTIMYHO». Eciaum mno wuroram
IPOBEJCHHOW TPOMEXKYTOYHOM aTTECTallUd pe3yJIbTaThl OOYy4aloUmIerocss HE COOTBETCTBYIOT
TpeOOBaHUSAM, TPENBSABIIEMBIM K pe3yiabTaraM oOOy4YeHHs [0 JUCHMIUIMHE, OO0ydarolmemycs
BBICTaBIIIETCSl OLIEHKA «HE YIOBIETBOPUTENBHO». OLIEHKA «yIOBJIETBOPUTEIBHOY», «XOPOIIO» WU
«OTJINYHOY» O3HAYAET YCIEIIHOE IMPOX0XKIECHNE IPOMEKYTOUYHON aTTECTALINH.

Ilopsinok npoBeeHust IK3aMeHa:




1. DOK3aMeH TPOBOJUTCS B MEPUOJ HK3aMEHALMOHHON CeccuH, NpPeayCMOTPEHHOU
yueOHbIM MIaHoM. He nomyckaercsi mpoBeleHHE HK3aMEeHAa Ha IOCJIEIHUX CEMHHAPCKUX, JIMOO
JICKIIMOHHBIX 3aHATHUSX.

2. DK3aMeH JOJKeH HAuMHAThCA B yKa3aHHOE B PACHUCAHHHM BpeMsl U IMPOBOJUTHCS B
OTBEACHHOM i 3TOTr0 ayautopuu. CaMOCTOSTEIbHBIN MEPEHOC IK3aMEHATOPOM BPEMEHH M MECTa
IIPOBEJICHUS SK3aMeHa He JTOITYCKaeTCsl.

3. [IpenonaBatensb MPUHUMAET 3K3aMEH TOJBKO MPU HATWYHH BEJIOMOCTH U HAJICKAIIUM
00pa3oM 0hopMIICHHON 3a4ETHON KHUKKH.
4. Kpurepun oueHkn orBeTa oOydaromierocs Ha DJK3aMeHe, a Takke ¢opma ero

IPOBE/ICHUS JOBOJATCS IpernojaBaTeleM [0 CBEIEHHUs OOydaroUIMXcsl J0 Hayaja 5K3aMeHa Ha
HK3aMEHALMOHHOM KOHCYJIbTALlUN.

5. PesynbTatr 3K3aMeHa 00BABISETCS 00yUYarOLIEMyCsl HEIOCPEICTBEHHO MOCIIE €r0 CAauH,
3aTe€M BBICTABIISETCS B 9K3aMEHALMOHHYIO BEIOMOCTb M 3aYETHYIO0 KHUXKKY. [losoxuTenbHble OLEHKN
3aHOCATCS B JK3aMCHALMOHHYIO BEIOMOCTb M 3aU€THYIO KHIKKY, HEYIOBIETBOPUTENIbHAS OLICHKA
IPOCTABIISIETCS TOJIBKO B DK3aMEHALIMOHHOM BeIOMOCTH. B ciyuae HesiBKM oOydaromierocs Ajsl CAadu
9K3aMEHA B BEIOMOCTH BMECTO OLICHKH JI€JACTCA 3aIIUCh «HE SBHIICS».

6. Jlns mpueMa KaHAMIAaTCKOTIO 3K3aMeHa cOo34a€Tcsl IK3aMEHALlMOHHAsi KOMUCCHUSI, COCTaB
KOTOPOM YTBEp)KIACTCsl pyKoOBoauTeneM opraHu3anuud. CocTaB HSK3aMEHALMOHHOW KOMMCCHH
dbopMupyeTCs W3 YMCIa HAyYHO-TICJAarOrMYeCKHX pPa0OTHUKOB (B TOM YHCiIe pPabOTAOIIMX TI0
COBMECTHUTEJIBCTBY) OpraHU3alMM, TJ€ OCYILECTBISETCS MpPHUEM KaHJIUAATCKUX HK3aMEHOB, B
KOJIMUECTBE HE Oosiee 5 4eloBEeK, M BKIIIOYAET B ceOsl MpejacenaTesis, 3aMECTUTENS MpeAcenaTeNs U
WICHOB 3K3aMEHAllMOHHOM KOMMCCHH. B cocTaB 3K3aMEHAallMOHHOM KOMMCCHM MOTYT BKJIFOYAThCS
Hay4yHO-TI€arornyeckue paboOTHUKU IPYrUX OpraHu3aIuii.

PernmameHT paboThl SK3aMEHAILMOHHBIX KOMMCCUH ONpeaessercs JIOKaJbHbIM aKTOM
OpraHu3anuyi. JDK3aMEHAllMOHHAsl KOMHUCCHS 110 NMpPUEMY KaHAWJATCKOrO 3K3aMeHa 10 CIEeLHaIbHOU
JUCLMIUINHE IIPaBOMOYHA IPUHUMATh KaHAUJATCKUN DK3aMEH IO CIELUAIbHON JTUCLUIUIMHE, €CIIU B
ee 3acelJaHMM Y4YacTBYIOT HE MEHee 3 CIELHMaJUCTOB, UMEIOIIMX YYEHYIO CTENEHb KaHAuJaTa Wiu
JIOKTOpa HayK II0 Hay4YHOH CHELUAJIbHOCTH, COOTBETCTBYIOIIEH CIELUAIbHONW IHUCLUUIUIMHE, B TOM
yucae | 1oKTop HayK.

Pemienue sk3aMeHaIMOHHONW KOMHCCUHM O(GOPMIISETCS TPOTOKOJIOM, B KOTOPOM YKa3bIBarOTCS:
KOJ M HaMMEHOBaHHE HAy4YHOH CHELMAIbHOCTHU, MO KOTOPOMY CHaBajiCs KaHAWJATCKUN 3K3aMEH;
mudp U HaMMEHOBAHHWE HAYYHOW CHENMalbHOCTH, HAUMEHOBAHUE OTpAcid HAayKH, MO KOTOPOH
MOJrOTABIMBACTCSl JIUCCEPTallUs; OIEHKAa YPOBHsS 3HaHMM oOydaromierocs IO KaHJIUIATCKOMY
9K3aMeHy; (GaMHIus, UMs, OTYECTBO (IOCJIEqHEee - MPH HAIWYMM), ydeHas CTeNeHb (B cllyyae ee
OTCYTCTBHUSI - YpOBEHb MNPOPECCHOHATBHOIO OOpa3oBaHUs M KBaIM(UKAIM) KaKIOro 4YieHa
9K3aMEHAIIMOHHOW KOMHUCCHH.

Kpurepun BbicTaBneHUs 0OILIEH OIEHKM 10 pe3yJbTaTaM IPOMEXKYTOUYHON aTTecTaluu
IIPEJICTaBIIEHbI B pasnene 6.3.

6.3. Kputepun oneHKH pe3yJbTaTOB OCBOEHHSI MPOrpPaMMbl B paMKax NMPOMe:KYyTOYHOI
aTTecTanuu

Tabmuma 12
[Inanupyemblie pe3ybTaThl dopma KOHTPOJIs (IK3aMEH)
oOy4eHus He ocBoen OcBoeH
Cemectp 2

1.3naTp OCHOBHBIE | 3HAHUSA npeaMeTHo | JlemoHcTpupyer riy0okue
HampaBlIeHUsT  COBPEMEHHOU | o0nacTtu, BJaJieHHe | 3HaHUsT 00  OCHOBHBIX
¢buznonoruu pacTeHui: | MOHATHIHBIM amnmapaTtoM, | HalpaBJICHUSIX
OMOXHUMHUYECKOE, riyouHa aHalM3a | COBpEMEHHOU (U3NOIOTUN
o6uodusnueckoe, OTCYTCTBYIOT WIH | paCTeHHH.
OHTOT€HETUYECKOE, HYXJAIOTCS B CYILIECTBEHHOU
3BOJIIOLIMOHHOE, KOPPEKTUPOBKE
9KOJIOTHUYECKOE,




CHHTCTHYCCKOC,

AcrnupaHt npu orBete | OueHka COOTBETCTBYET
2.3HaTh MOJIEKYJISIPHO- N

JOIYCKaeT rpyOble OMIMOKM M | BHICOKOMY YPOBHIO 3HAHUM
TCHETHYECKUE "

J€MOHCTPHPYET U HaBBIKOB B 00jactu
¢busnonornuecKue OCHOBBI

MOBEPXHOCTHBIE 3HAHUS B | OCHOBHBIX
OHTOTCHE3a, dorocuHTE3A,

obmacTtu OCHOBHBIX | (DU3HOJIOTUYECKUX
OBIXaHUS U MPOTYKIMOHHOTO N

(U3HOIOTHYECKHX TIPOIIECCOB | MPOLECCOB PaCTCHUN
nporiecca; N

pacteHuit

He cmocobern o0wsacHuTh | Criocoben B LEJIOM
3.3HaTh (HU3U0I0r0- | OCHOBBI YCTOWYMBOCTH | TPAMOTHO, MPUMEHSIS
OMOXMMUYECKHE OCHOBBI M | paCTEHMH K  JEHCTBHUIO | COOCTBEHHBIC 3HAHUA,
MOJIEKYJISIpHBIE OCHOBBI | HEOJIArONIPHUATHBIX (PAKTOPOB | OOBSICHUTH OCHOBBI

YCTOMYMBOCTH pAaCTeHUH K
JEUCTBUIO HEOIAronpusTHBIX

YCTOMYMBOCTH PACTCHUH K
JIIEUCTBUIO

(hakTOpOB. HEOJIaronpHUsITHBIX
(akTopoB
He crocobeH | YMeHus u HaBBIKU
CaMOCTOSITEIIbHO MO3BOJISIIOT
4.YmMeTb KPUTHYECKH | aHATU3UPOBATh U OLEHUBAThH | CAMOCTOSITEIILHO
aQHAIM3UPOBATh M OIICHUBATH | OCHOBHBIE  KOHLENIHUA U | aHAIU3UPOBATh u
OCHOBHBIE€  KOHIICTIIMM | | TEHEPUPOBATh HOBBIE WU B | OLICHUBATH OCHOBHBIE
TCHEpUPOBATh HOBBIC HJCH B | N30paHHOM KOHIICTILINH u
n30paHHON npodeccnoHanbHO 00JaCTH | TeHEPUPOBATh HOBBIE HJIEU
npodeccCHOHATbHOM  O0JIACTH | ¥ CMEKHBIX JUCIMILTAHAX. B n30paHHOM
U CMEXKHBIX JUCIHUILINHAX npodecCuoHaIbHOM
0o0JlacT U CMEXKHBIX
JUCIUILTNHAX

6.4. KpnTepml OLCHKH PE3YyJIbTAaTOB OCBOCHUS JUCHUIIMHBI B paMKax l'[pOMe)KyTO‘lHOﬁ

aTTeCTAllMU 10 JUCHUIIJIMHE.

OcHoBaHueM IMPOBCACHUA HpOMe)KYTO‘-IHOI\/JI arreéCTalyuy 1o JUCHUILIIMHE SABJISACTCA IMOJIYUCHUC

MOJIOKUTECIIBHBIX OLICHOK 110 BUAAaM TCKYHICTO KOHTPOJIA.

Kpurepun BbICTaBI€HHS OIEHOK TO pe3yJdbTaTaM MPOMEXKYTOUYHOM aTTeCTalluk IO
TUCIUIIIMHE TpeACcTaBleHbl B Tabmuie 13.
Tab6muna 13
Onenka OTBeTHI Ha DK3aMCHE
0 Teopetnueckue 3HaHMS M yYMEHHUS MPEBBIMIAIOT OCHOBHBIE TPEeOOBaHUS.
TIHTHO KonnuecTBo ommbok MUHUMANIBHO, JIETKO UCIIPABIISIOTCS] CAMOCTOSATEHHO
Teopernueckne 3HaHUS U YMEHUSI COOTBETCTBYIOT JOCTATOYHO BBICOKOMY
Xopomio ypoBHIO.  KommuectBo  ommOOK  HE3HAYUTENBHO,  HMCIPABISIOTCS
MPAKTUYECKH BO BCEX CIyUYasx CaMOCTOSTEIIbHO
Teopernueckue 3HaHUS W YMEHHS  COOTBETCTBYIOT  OCHOBHBIM
TpeOoBaHUsIM, HO TpeOyrTcs Hebonbmue mopadboTkn. HeoOxomumer
VY 10BIIETBOPUTEIIHHO
yKa3aHUs Ha JOMYIIEHHBIC OMTNOKH, KOTOPHIE BIOCIEACTBUM YCTPAHSIIOTCS
CaMOCTOSTEIIHLHO
Teopernueckne 3HAHUS U YMEHHSI COOTBETCTBYIOT HAayaJlbHOMY YpPOBHIO,
HeynoBneTBOPUTENBHO | CHCTEMAaTHYECKH TMPOSIBISIOTCS OMIMOKHU, TpPU HCHPABICHUH KOTOPBIX
WCIIBITHIBAIOTCS CYIIECTBEHHBIE 3aTPYyTHEHUS
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Ecnu mo uToraMm mpoBEACHHON MPOMEKYTOYHOW aTTECTAIlMU OOYYArOIIMICS JEMOHCTPHPYET
3HAHUS, YMEHUS, HaBbIKU HIKE YPOBHS TpeOOBaHMI, MPEAbSBISEMbIX K pe3yiabTaTaM OoOydeHHUs IO
JTUCITUTIIMHE, 00YYarOIIeMYyCsl BBICTABIISICTCS OLIEHKA «HE YIOBICTBOPUTEIILHOY.

7. JIuTeparypa

OcHoenas numepamypa

1. Angpees, B. Il. Jleknmuu mo ¢wusuosnornu pacteHuid : ydeOHoe mocobme / B. II.
Anpnpee. — Cankr-IletepOypr : Poccuiickuii ToCyaapCTBEHHBIN MMEAArOTHIECKUN YHUBEPCUTET M.
A.N. T'epuena, 2012. — 300 c. — ISBN 978-5-8064-1666-8. — TekcT : snexkrponusii // LludpoBoi
00pazoBaTebHbIN pecypc I[PR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/20552.html (nara o6pamienus: 27.06.2026). — Pexum gocrtyma: s
asropusup. [lons3oBarenen

2. ®dusnonorus pacteHui : ydeOHO-metomuyeckoe mocobue / M. C. Kucenesa, M. T.
Manesa, I'. I'. bopucosa [u ap.] ; noxn penakuueit U. C. Kucenesoit. — ExarepunOypr : U3narenscTBo
VYpanbckoro yausepcuteta, 2018. — 120 ¢. — ISBN 978-5-7996-2416-3. — TekcT : 3JeKTPOHHBIH //
Hudposoii o0pazoBaTeIbHbBIN pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/106541.html (nara o6pamienus: 27.06.2026). — Pexxum mocTyma:
JUISL aBTOPU3UD. NT0JIb30BaTEIEN

Hononnumenvras, 8 m.u. yuebHas:

1. Poroxun, B. B. [Ipaktukym mo ¢usnonoruu u OHOXUMUU pacTeHuil: Yuel. mocodue /
B.B. PoroxuH, T.B. Poroxuna. - Cankt-Ilerepoypr : TMOP/], 2013. - 352 ¢. ISBN 978-5-98879-151-
5, 300 »k3. - Tekcr : snekrponsbiid. - URL: https://znanium.com/catalog/product/414998 (nara
obpamienus: 27.06.2026). — Pexxum q0CTyIa: MO MOAMKCKE.

2. Kysneyos, B. B. ®usnonorus pacteHuid : y4eOHMK st By3oB/ B. B. Ky3nernos,
I'. A. ImutpueBa. — 5-¢ u3., nepepad. u gon. — Mocksa : M3natenscTBo FOpaiit, 2026. — 929 ¢. —
(Beicmee oopaszoBanue). — ISBN 978-5-534-21919-7. — Tekcrt : anexrponnsiii / OBC "KoncynbranT
crymenta" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785437200469.html (gara
obpamienus: 27.06.2026). - Pexxum ocTyrna : 1Mo MOAMKUCKe.

8. Y4yeOHO-MeTOoAUYECKOE U POrPaMMHOe o0ecrieyeHne M CIHHIIJIMHbI

8.1.  YueOHo-mMeToaMYeCKOe OOeceYeHHe

1. loBeiapin M.H. ®usnonorus u OMOXUMHUsL paCTEHUN: 3JIEKTPOHHBIN Y4eOHO-METOANYECKUN
xkommieke / H.B. Kupunnosa; ®I'bBOY BO CIIX®Y Munzapasa Poccun. — Cankr-IlerepOypr,
[2026]. — Tekcr onektponnsii // DUOC CIIX®Y: [caiit]. — URL: https://edu-
spcpu.ru/course/view.php?id=5274 — Pexum focTymna Ajsi aBTOPH3HP. TOJIb30BaTENCH.

8.2. IIporpammHoe obecrieuenmne

Jns  olecriedeHus peanu3alMd JUCHMIUIMHBL HCHOJB3YETCS CTAHIAPTHBIA  KOMILJIEKT
nporpammHoro  obecneuenus (I1I0), Bxmoudaromuit  perynspHo  OOHOBIsSIEMOE,  CBOOOJHO
pactpocTtpansiemoe u auueH3nonsoe I10, B T.u. Windows u MS Office.

[lepeuens crenuanM3UPOBaHHOTO MPOrPaMMHOr0O O0eCHedeHUs A U3YyYEHUS JUCIMIUIMHBI
npezcTasieH B Tabauue 15.

Crienmanu3upoBaHHOE IPOrpaMMHOE 0OecreyeHne

Tab6muma 15
Ne HaumenoBanmue I1O Hasnayenue MecTo pa3menieHus

He tpeGyercs

HpOI‘paMMHOC obecrieueHne I aganTanun 06pa30BaTeJ'ILHLIX peCypCoOB AJid 06yqa10mnxc;1
M3 YrcJia JUI ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 300POBbS

Tabmuua 16
Haumenosanue MecTo
Ne Ha3zunauenue
no pasMeneHust
1 |IIporpamma [IporpaMMa SKpaHHOTO HOCTYMa K CHCTEMHBIM M OducHBIM | KoMIBIOTEpHBI
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9KpPaHHOTO NPUJIIOKEHUSAM, BKJIIOYasi web-Opays3epsl, MOYTOBbIE KIMEHTHI, | Kiacc i
noctyna Nvda WHTepHeT-MecceHKepbl M O(HCHbIE MaKeThl. BCTpoeHHas |caMOCTOSTENbH
NOJ/Iep)KKa peyeBoro BbeIBoga Ha Oonee dem 80 s3bIKax.|odl paboThl Ha
[Momnepkka OoONbBIIOrO0 YHWCHAa OpaleBCKHX  HCIUICEB, |Kadeape
BKJIIOYasi BO3MOXHOCTh aBTOMATHMUYECKOTO  OOHapy>KeHHS |BbICIIECH
MHOTHX U3 HUX, a TaKXKe MOJJIep:KKa OpaljIeBCKOro BBOJA IS |MATEMAaTUKH
JUCIIJICEB C OpailJIeBCKOW KiIaBHATypoil. UTeHHe 3JIeMEHTOB
yIpaBJIeHUS U TEKCTa IPU UCIIOJIb30BAHUU KECTOB CEHCOPHOTO

JKpaHa

9. Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. OBC IPR BOOKS: [caiit] : amekrpoHHas OuOmmoteunas cucrtema / OOO Kommanwus
«An IIu Ap Meaua»., rin.pea. E. A. borateipeBa. — [CapaToB]. — DJEKTpOHHbIC JaHHbBIC. - Pexxum
nocryma: http://www.iprbookshop.ru — 3aru. ¢ skpana.

2. Koncynprantllntoc: [cripaBouno-tipaBoBas cucrema) / 3A0 "Koncynbrantllmroc". -
[Mocksa]. - 3ari1. TuTYyI. 9kpana - [IporpamMHusbIil mpoayKT.

3. Korean Journal Database: [6a3a nannsix]: [caiir] / Web of Science. - [CILIA]. - URL:
http://apps.webofknowledge.com - Pexxum goctyma: ist 3aperucTpup. mojb3oBaTeneil. - Tekcr:
3JIEKTPOHHBIN

4. MEDLINE: [6a3a nanubix]: [caiit] / Web of Science. - [CIIA]. - URL:
http://apps.webofknowledge.com - Pexum goctyma: uis 3aperucTpup. Mojb3oBareieid. - TeKcT:
AIEKTPOHHBIN

5. SciELO Citation Index: [6a3a mannbix]: [caiiT] / Web of Science. - [CIIIA]. - URL:

http://apps.webofknowledge.com - Pexxum noctyma: jisi 3aperucTpup. Mojb3oBaTeneil. - Tekcr:
3JIEKTPOHHBIN

6. OBC [Opaiit: [caiit] / wusgarensctBo HOpaiit. — URL: https://urait.ru/ (mara
obpamienus: 27.06.2026). - TekcT: 3JEKTPOHHBIH

10. MartepuajbHO-TEXHHUYECKOE 00ecreueHne
O6opynoBanue O0IIEr0 Ha3HAUYCHUS
Tabmuma 17
Ne HaumenoBanue Ha3nauenue
1 |[Ipe3eHtannoHHOE obopynoBanue(llpoBeieHne JEKIUOHHBIX M CEMHHAPCKUX

(MyJTBTHMETNA-TIPOEKTOP, SKPaH, KOMITBIOTEP|3aHATHHA
TUISl YIIPaBIICHUS )
2 |KommbroTepHslii kiace (¢ BbixosioM B Internet) (Opranusanuss  caMoCTOSTENbHOH — paboOTHI
00yJaronmxcs

Crneunanu3upoBaHHOE 000PYOBaHNE

Tabmuma 18
HanmeHnoBanue
Ne Hasnayenue MecTo pasmelieHus
o0opynoBanusi
VYyeOHast OMoXuMHUecKast
1 | Tepmoctar TCBJI-80 | [lnst TepMocTaTUpoBaHus 00BEKTOB
nabopatopus |
TSl pa3JeNIeHNs TE€TEPOTeHHBIX VYyeOHast OMoxumMHuuecKas
2 | Uentpugyra OITH-8 Jlas pasn P
CHCTEM METOJIOM HEHTPU(PYTHPOBAHUS nabopatopus |
. Hayuno-
CrniexktpodoTomerp Jliist ipoBeIeH s UCCIeI0BaHUI
3 . HCCIIeI0BaTENbCKas
Leki SS 1207 METOOM CIIEKTPO(HOTOMETPHH
naboparopus
Hayuno-
JU1s TOYHOTO TO3UPOBAHUS MAJIBIX
4 MmuKkpom03aTOphI . WCCIIeI0BaTEIIbCKAs
00BEMOB JKUIKOCTEH
nabopaTopus
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http://www.iprbookshop.ru/
http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
http://apps.webofknowledge.com/
https://urait.ru/

pH-meTp

nabopatopelii F-20 Jli1g onpenenenus BOAOPOTHOTO Hayuro-
5 Standart B p p HCCJIEN0BATEIHCKAS
MOKa3aTes
KOMIUICKTE 3JIEKTPOJT naboparopus
LE 438
JIS1 OTIPEICIICHHS BOJJOPOTHOTO
A peil FOPOAL Hayuno-
Honomep Dxcnept- MOKa3aTesi, OKUCIUTEIbHO-
6 UCCIIEI0BATENbCKAS
001-3 BOCCTaHOBUTEJIBHOTO TIOTEHIIMAA U
nabopaTopus
AKTUBHOCTH HOHOB B pacTBOpax
AKBaIUCTUILIATO JIs1 TIOJTYYCHHUS BOJIBI OUUIIICHHON
7 /i P A ya a i JlaGopanTckas koMHaTa
J92-10 MyTeM JTUCTHLISAIIAN
Hayuno-
8 ITumerka 1-xaH. 751 TOYHOTO TO3UPOBAHUS MAJIBIX HCCIIe T0BATETbCKAS
100Mmxi1 722025 BRF 00BEMOB KUIKOCTEHN
nabopaTopus
Cnektpodoromep
N Hayuno-
C®d-2000 c Jlst mpoBesieHrs uccine0BaHui
9 MCCIIEI0BATEbCKAS
POrPaMMHBIM METOJIOM CIIEKTPOPOTOMETPUU
nabopaTopus
obecrnieueHneM
XOJIOIUIILHUK
"HYUNDAI [Ipenna3zHaueH st XpaHeHUs Hayuno-
10 CS4502F" OuomMaTepuasoB, JICKapCTBEHHBIX HCCIIeI0OBaTEIbCKas
JIBYXKaMEPHBIN MIPETapaToB U PEAKTHBOB naboparopus
OeIbIi
Crexrpodoromerp JIns mpoBeieHNs MCCIeOBaHUI
11 B-1200 (TM p YueOHnas nabopaTopust 2
METOJIOM CIIEKTPOPOTOMETPUU
DKOBbIO)
eatpudyra UC- Hayuno-
Lentpudgyr Jiig pa3aenenus reTeporeHHbIX i
12 | 1512 pns mpoOupok CHCTEM METOOM LEHTPH(YTHPOBaHHS HCCJIEN0BATEIHCKAS
Onnennopd. ULAB pudyrip naboparopust
Lentpudyra
nabopaTopHast Hayuno-
Jln1s pa3nenenus TeTeporeHHbIX
13 | mMHOro¢gyHKIHOHATH CHCTEM METOJIOM LICHTPH(YTHPOBaHHS MCCIIEIOBATEIIbCKAS
Has 5702R ¢ pHOYTHP nmabopaTopus
MPUHAJICSKHOCTSIMH
Becsl nopratuBHBIE
cepun Scout [TpenHa3HaueHBI IS JTFOOBIX 33714 Hayxwo-
14 SPX2202, 2200 p HCCIIeA0BaTEIbCKas
B3BEIIMBAHUS
r/0,01 r. BHEeUIHSIA nabopaTopus
KaJInOpOBKa
[TpennazHaueHsl 11 JHOOBIX 3a7a4 Hayuno-
Becwi nabopaTopHbie pen g A yi
15 HCB-123 B3BCIINBAHUS, B TOM YHCIC U HCCIIeA0BaTEIIbCKas
BBICOKOTOYHOTO B3BEITUBAHUS naboparopus
AHanu3sarop Hayuno-
o Jlst mpoBeieHrst OMOXHUMHYECKUX
16 OMOXUMHYECKUN AHATIEOB nccaeaoBaTenbeKas
STAT FAX 1904+ naboparopust
HIkad cymmmpHbINR
17 ISl CYIIKU ¥ CTEPUITU3ALMH TTOCY bl YueOHnas mabopaTtopust 2
11IC-27-300-1 s ey prBan i patop
Kamepa nis
Ji1st 51eKTpodOpeTUIecKOro
BEPTUKAIILHOI'O Hayuno-
pazneneHust OMOMOJIEKYIT,
18 | »nexrpodopesa Ha . nccaeaoBaTeNnbeKas
ompesieNieHus] UX MOJICKYJISIPHOM
JIBa TeJIsl, pa3Mep naboparopus

crexia 10 em*10 cm

MacCChbl
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Jns nonydenus
Cynmka IO UITEHOBBICYIIIEHHBIX
muoduinbHas AK4-40 Y .
19 WHIUBHUIYAJIbHBIX COCTMHCHUM, Yyebnas nmadoparopus 2
(IpO3BOAUTEIE, OMOMACCHI PACTUTEIHHBIX KYIbTYpP H
Ap-
Hacronpraz s pazneneHus TeTeporeHHbIX Hayuno
nentpudyra 5430R ¢ P P Y1
20 CUCTEM METOJIOM IEHTPU(YTUPOBAHUS Hccaea0BaTeNbeKas
OXTAXICHUEM (OT - Ha XOJIOJ naboparopus
11 1o +40) Y patop
YerpoiicTBo mis
anexkTpodopesa
podop JJist 3eKTpodOpEeTUIECKOrO Hayuno-
HYKJICUHOBBIX
21 pas3ziesieHus U BbIJICICHUS UCCIIe/IOBATEIbCKas
KHCJIOT B arapo3HbIX
HYKJIEMHOBBIX KHCIIOT nabopaTopus
Y aKpUIAMUTHBIX
relsx
Muxpo103aTopsl BeinonHnenne mpakTU4ecKux padoT 1mo Hayuno-
22 TUCIUILTNHE UCCIIeIOBATEIbCKas
naboparopust

Ob6opynoBanue, 00eCIeYNBAIOIIEE AAANTAIIMIO SJIEKTPOHHBIX U MIEYaTHBIX 00pPa30BaTENbHBIX PECYPCOB

JUIA 06yan01uchsl H3 YrCJia JIML C OrpaHNUYCHHBIMH BO3MOXHOCTAMU 31J0POBbA

KOHCIIEKTHBI JISKIIMI

Tabmuua 19
HaunmeHoBanue

Ne Ha3nayenue MecTo pa3menieHus

o0opynoBaHust

1 | YerpoiictBo IIpenna3zHaueHo 11 o

P pel I Y4yeOHO-MEeTOANYECKUIT
IIOPTaTUBHOE Ui | oOy4aroluxcst ¢  HapylIeHHEeM
OT[eJl, YCTAHABIMBAETCA IIO
YBEJIMYEHUS 3peHHs  C  UENBIO  yBEmMMeHmA | OBETCHHS 3ansTHl
DIONOPTICVISION | tekcta u moabopa KOHTPACTHBIX y 1b
(Ipu HEOOXOTUMOCTH )
CXeM M300paKeHHS

2 | DnexTpoHHbIil pyuHoii | [IpennaznaueHo s | YueOHO-MeTOJUUeCcKuit
BUJICOYBEIMYUUTEND oOydaromuxcsi ¢  HapylleHUEM | OT/EJ, YCTaHaBJIMBAETCA 10
BiggerD2.5-43 TV 3peHus JUIsl YBEJIWYEHHUS W YTEHUS | MECTYy IPOBEIEHUS 3aHATUN

IIJIOCKONIEYATHOIO TEKCTA (pu HEOOXOMMOCTH)

3 | Paguoxknacc ITopraTtuBHas 3BYKOBas FM- | YueOHO-MeTOANUECKUIA
(pamnomMukpohoH) cucteMa i OOydyaloIMXcs C | OTAEN, YCTaHaBJIMBAETCS B
«Coner-PCM» PM-6- | HapyieHueM ciiyxa, yilydlIaromas | MyJIbTUMEAUHHON ayTuTopun
1 (zaymHbIi BOCIIPUSITHE rOJIOCOBOM | TIO MECTY MPOBEICHUS
UHIYKTOD) uHpopMaun 3aHATHN (pu

HE00X0JIMMOCTH)
[Tepeuenb HaOOPOB IEMOHCTPAILIMOHHOTO O0OPYAOBAaHUS U y4eOHO-HATTIAHBIX TOCOOU
Tab6muma 20

No HaumeHnoBaHnue Hasnayenue MecTo pa3menieHus

1 | [IpeseHTanoHHbIE WNnnmroctpaTuBHBIE  MaTepuansl UL
MaTepHayibl, CHaWJ- | MPOBEACHUS JEKIIMOHHBIX 3aHITUI OVYMK no pucruninuze
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ITPUJIOKEHUE 1

OIIEHOYHBIE CPEACTBA IO JUCHUIIJIMHE

1. O6mas XxapaKkTepUCTHKA OIeHOYHBIX CPEJCTB TEKYIIero KOHTPOJISAA U MPOMEKYTOUHOM
aTTecTalMu MO JUCHHUIINHE
[lepeuenp M XapaKTepUCTUKA OICHOYHBIX CPEJICTB TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM
aTTeCTalluy IO AUCHUIIIMHE IPCACTABJICHBI B Ta6JII/II_[e 1.

Tabmuna 1
HaumenoBanue [IpencraBnenue
Ne Kparkas xapakTepuCcTHKa OLIECHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA B
/o cpencTBa
cpencTBa dbonme
Cemectp 7
Texkymmii KOHTPOJIb

1. Pedepar [IponykT  camocrosTenbHON  paboTsl | Tembl pedepaTos,
oOyJaromierocsi, re aBTOpP pacKpbIBaeT | TpeOOBaHUS K
CyTh HCCIIeyeMOl MpoOJaeMbl, MPUBOAUT | OHOPMIICHHIO
pa3iuuHble TOYKM 3peHus, a Takxke | pedepara, JOKJIay,
COOCTBEHHBIE B3TJISI/1bI Ha Hee, | Ipe3eHTalun
NpeICTaBSIIoOMi ~ cobolt  myOnu4yHOe
BBICTYIUICHUE o MPEJICTaBICHUIO
MOJIYYCHHBIX  pPE3yJbTAaTOB  pEHICHUS
OIpeIeNIEHHOM y4eOHO-TIPAKTUYECKOMH,
y4eOHO-UCCIIEI0BATENbCKON WIIM HAay4yHOU
TEMBI

IIpomekyTouHas aTTecTAaNMA

1 DKk3aMeH CpenctBo KOMIUIEKCHOU npoBepku | Komrmiekr
YCBOGHHSA  y4eOHOro Marepuajga IO | SK3aMEHAIIMOHHBIX
JTUCIUIIIINHE, TPOBEpPKa yMEHUN U | OUIeTOB
3HAHWM, HABBIKOB
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2. TpeOoBaHusi K CTPYKTYpe H CO/eP:KAHUIO OIEHOYHBIX CPeICTB TeKYLIero
KOHTPOJISl 1 IPOMEKYTOYHOI aTTecTalnu
2.1. TpeOoBaHUsI K CTPYKTYpe H CO/EP:KAHUIO OIEHOYHBIX CPeICTB TEKYLIero

KOHTPOJISt

2.1.1. Pedepar
TpedoBanust k odpopmienno pedeparoB: od0beM pedepara: 15-20 cTpaHull meyaTHOrO
tekcta, mpudt Times New Roman 14 nr; pedepar momkeH comepkartb 0030p HE MEHEE AECATH
UCTOYHHUKOB HHGOpMALlMM U COJEpXkaTh CJEIYIOIIME pa3JeNbl: IOCTAHOBKAa MpPOOJEMbl, aHAU3
TEKYIIIEr0 COCTOSIHUS (IPOOIIEMBI, BHIBOJIBI).

RRoOoo~NoOR~wNE

ogakrwdE

1.
2.
3.

COEeIMHEHMI.
5.
6.

7.

el A

aMMHaKa

orwdPE

0.
1.

Tembl pedepaToB

Jlekums 1.
CtpoeHue KJIETOYHON CTEHKH €€ CBOMCTBA U (DYHKITUH.
KopneBast cucrema Kak opra MOIVIOIIEHUS BOJBIL.
3HaYeHHUE BaKyOJIH B KIIETKE.
[Tna3mMoecMbl UX CTPOCHUE U (DYHKITHH.
Pons ATO® B knetke.
Crpoenrne u GyHKIUHU SHAOIUIA3MATHIECKOTO PETHKYITyMa
XVMMHYECKUI COCTaB KIIETKU.
CtpoeHue ycTbUYHOTO armapara pacTeHUH.
XuMHYecKasi IpUpoJia yriIeBOJOB.
Crpoenre u GyHKIUH MPOTOILIIACTA.
Crpoenue U GyHKIUHU BaKyOJIH.

Jleknusa 2.
CBolicTBa BOJIbI B paCTCHUU
B3aumoneiicTBue BoJibl U OMONONIUMEPOB, THApATALIMSL.
@dopMmbl BOABI B KJIETKE: CBOOOHAS U CBsI3aHHAs BOJA, UX (PU3HOJIOrHYecKas poib
VYerpuuHasg TpaHcnupanus. Perynsanus yCTbUYHBIX JBUKEHUN.
[ToctyruieHne Bobl B pAaCTUTEIBHYIO KIETKY, aKBaIIOPUHBI.
OcMmoTHyecKoe JaBICHUE U €ro 3HaYeHHE B MOTJIOEHUH BOJIbI KIIETKON

Jleknus 3.
AHanu3 IoYB Ha COJiepKaHNEe MUHEPAJIbHBIX AJIEMEHTOB.
Ponb a3ota u pocdopa B pacTeHUSX.

[lepenoc meTaboaUTOB OT (OTOCMHTETHYECKUX KIETOK K cocyaaMm (JIo3Mbl U OT
CUTOBUHBIX TPYOOK (PJI0O3MBI K KJIETKaM aKLENTOPHOH 30HBI.
4. @OyHKUMU TPAHCIOPTHOM CHUCTEMBI PACTEHUS, BBINOJIHSIOMINE NEPEHOC OPraHUYECKUX

Poab noHOB Kanus B nmpoucccax XKU3HCACATCIbHOCTH paCTeHHﬁ.

Bricoko- u Hu3koah(GUHHBI MEXaHHU3Mbl TPAHCIOPTa MOHOB Kaluig 4Yepes3
MJ1a3MaTHYECKYI0 MeMOpany?

OOMeH BeleCTB B paCTUTEIIbHOM OpraHU3ME.
Jlexumus 4.
MeTaboauThl U SHEPreTHUECKUe MPOAYKThI, 00pa3yeMble B Ipolecce Katabonnu3ma.
CBs13b aHA0OIMUECKUX U KaTabOJINYECKUX MTPOLIECCOB
Knaccugukanus, cuate3 1 GyHKIMU (HEHOIBHBIX COEAMHEHUH B pacCTEHHIX

A3OTHBI OOMEH BBICIIMX PACTEHUH: BOCCTAHOBJIECHHUE HUTPATOB U IMYTH YCBOCHUS

Jlexmus 5.
[TurmeHTHBIE CUCTEMBI (DOTOCUHTE3UPYIOLINX OPTaHU3MOB.
OTII poTrocuHTe3a: MUKINISCKUN U HEMUKINIECKUH TPAHCIIOPT JIEKTPOHOB.
J1Be potocucremsl. CoctaB, GyHKINH, TOKATHU3ALIHSL.
Opranuzanys MUrMEHTOB B CBETOCOOMPAIOLINX KOMITJIEKCaX.
dotodochopunupoBanre. XeMHOCMOTHYECKAsE TEOPHSI CONPsDKEHUsT MuTuesia
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6. Dxojnorus QOTOCHHTE3a: BIMSHUE OCHOBHBIX (DAKTOPOB CpeAbl HA MHTEHCHUBHOCTH U
HaIpaBJIECHHOCTh (POTOCUHTE3a

7. CseroBas (a3a porocunresa.

8. Tewmnoas (aza ¢potocunresa: C3 - myThb.

9. Kocmuueckas poib GpoTocuHTE3A.

Jlexkuusa 6.

1. BoccraHoBuTenbHbINH MeHT030-pochaTHbil myTh. ['Mukonu3 u nukn Kpebea: xummsm,
SHEpPreTUYEeCKU BBIXO.
OxucnutenbHoe GochopuupoBaHre: MEXaHU3MBI U SHEpreThdecKas 3PPEeKTUBHOCTD.
MHUTOXOHIpUS KaK OpraHesia JIbIXaHHsl.
JlpIxaHue KaKk KCTOUYHUK SHEPTUH JUISl ’KU3HEHHBIX POLIECCOB.
[Toka3zarenu poToCHMHTE3a U MPOTYKTUBHOCTD PACTCHUM.
JlonomHUTENbHBIE MUTMEHTH! (POTOCUHTE3a: KAPOTUHOU Bl U (PUKOOHITUHBI.
OcCHOBHBIE TUTMEHTHI (POTOCUHTE3A, UX CTPOCHUE, CBOMCTBA, PYHKLIUU.
BnusiHre BHYTpeHHUX U BHEIIHUX ()aKTOPOB HA JIbIXaHHE
DnekTpoH-TpancnopTHas 1enb (DTL) MuToxoHapHil.
0. BnusHue BHYTpEHHHX M BHEIIHUX (PAKTOPOB HA (DOTOCHHTES.

Jleknus 7.

["opMOHBI pocTa: ayKCUHBI, IUTOKMHUHBI, THOOEPEIUTNHBL, OpPaCCHHOCTEPOHIBI.
CuHTe3, TpaHCHOPT U pacHpezieIeHue TOPMOHOB B PACTEHUU.
dwusnonornyeckast akTHBHOCTh TOPMOHOB M MEXaHU3MBI JICHCTBHSL.
CrpeccoBble (pUTOrOPMOHBI: a0CIIM30Basi KUCIIOTA, 3TUIIECH, CAJIMIIUIIOBAs KUCIOTA
OU3MONIOTHYECKHE  OCHOBBI ~ WHTCHCH(MKAIMM  pPACTEHUEBOJCTBA U OXPAHBI
OKpY’KaroIen cpeibl

ROONoOGOR~WLN

akrownE

Jlekuus 8.

1. VcroilumBocTh pacTeHMl K  SKCTpeMalbHbIM  (akTOpaM  BHEIIHEH  Cpembl:
HecrienupuIecKre u crenu(puyecKie CTPEeCCOBbIC PEAKIIHH.

2. CurHajipHble CHUCTEMbl KJIETOK PAcTEHHUI: OCHOBHBIE TUIIBI M OOLIME NPUHIMIBI UX
(G YHKIIMOHUPOBAHUS
®uronaronorus. Bo3oynureny nH(pEKIMOHHBIX 3a00J1€BaHHM.
AKTHBHasi, CpOYHAs aJlanTarusl.
BiusiHue HentoctaTka BOJbl Ha (PU3HOIOTHYECKUH MpolLiece.
BimistHue cBera Ha poCT pacTeHU.
Ananranus, CTpecc, ycTOHUUBOCTb.
BnusiHue BbICOKOM TemnepaTypsl Ha (U3MOJIOTHYECKUI TIpOIiecC.
MexaHu3M agantanui Me30(UTOB K 3aCyXe.

10 BnusiHue BpenHbIX BenlecTB aTMoc(epbl Ha (pU3MOTOTHYECKUIT Tpoliecc.

11. BawusiHue 3acosieHus Ha (PU3MOJIOTHYECKUI TPOLIecC.

12. Tlokoii pacTeHuii. BeiHyX1€eHHBIN TTOKOI

2.2. TpeOGoBaHMsA K CTPYKTYpe M COAEPHKAHMIO OLEHOYHBIX CPEACTB NPOMEKYTOYHOI
aTrecTanuu

©WooN O~ W

Cemectp 2
2.2.1. DK3aMeHALMOHHBIH OHJIeT
[lepeueHpb BOIPOCOB 3K3aMeHA, CTPYKTYPUPOBAHHBIA MO «KATETOPUSIM» (1O MPOBEPSEMBIM
KOMITETCHIIMSM / MHANKATOPaM JTIOCTHKEHUSI KOMITETCHIIHH ), TPeCTaBIeH B TabIuIIe 5.

Tabmuma 5
Kamezopuu
NAAHUPYEMbIX
Dopmynuposka onpoca

Dpe3ybmamos 0C60eHUs

OUCYUNTUHDBL
[Inanupyemblie 1. [Ipenmver u 3agaun ¢usznonoruu pactenuin. Mecto ¢usunonoruu
pe3ysbTaThl OCBOCHMsS | paCTeHUl B cHUCTeMe OHMOJIOTMYeCKMX AUCHUIUIMH. OCHOBHBIE 3Tarlbl
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mucrniiiael Ne 1, 5

paszButus pusnonoruu pacreHrii. OCHOBHBIE HAIIPaBJICHUS COBPEMEHHOM
¢bu3nonOrNK pacTeHu

2. Ctpoenue pacTUTENIbHOMN KJICTKH. [TpunIUIIBI
KHU3HEIESTEIbHOCTH.

Paznuuus mexay pacTUTEIbHON U )KUBOTHOM KJIETKOM.

3. YHUKaTbHBIE OCOOEHHOCTH PACTUTEIBHOIO OopraHu3Ma: (oTo- u
aBTOTPO(HOCTB.

4, OCHOBHBIE KOMIIOHEHTBI PACTUTEIBHOW KIETKH, OCOOCHHOCTH MX
CTpOeHHS U (PyHKUIUU

S. Crpyktypa #  (QYHKIMH  KIETOYHOH CTEHKM  pacTEHUil.
OCc0OEHHOCTH CTPOCHHMS MIEPBUYHON U BTOPUYHOMN KJIETOUYHON CTEHOK.

6. [{uToCKeNeT pacTUTENBHOMN KIETKH.

7. Ponp annapata ['0ab1ku B pacTUTEIIBHOM KIIETKE

8. OHjomIa3MaTnyeckuil petukyiaym (OP) pacTUTenbHONW KIIETKH.
[IlepoxoBatblii u raagkuii JP.

9. Bakyonb 3HaueHHe, CBOWCTBA, CTPOCHUE, (DYHKITUH.

10.  OdyHKUMOHATBHOE B3aMMOJCHCTBHE pPA3IMYHBIX OPTraHOHIOB
paCTUTENBHOM KIIETKHU.

11.  Xumwuueckuii coOcTaB paCTUTEIbHON KIETKU

12. VrneBonsl
13. Jlunu et

14, AMHMHOKHCIIOTHI U O€JIKHU

15.  HyxkneoTuasl U HyKJIEMHOBBIE KUCIIOTHI.

16.  BemecTBa cneruanu3upoBaHHOTO 0OMEHA pacTCHHH (BTOPUYHBIC
MEeTa0O0JIUTHI).

17. MeMOpaHHBII NPUHIUI OpPraHU3aIUU CTPYKTYPHBIX 3JIEMEHTOB
paCTUTENBHOM KIIETKHU.

18.  Ilmasmonu3 u neruia3mMonu3. [ umoToHndeckue, runepTOHNYECKre

¥ M30TOHMYECKHE pacTBOphl. Jnuddy3us u ocMoc. MeTosl onpenencHust
OCMOTHUYECKOTO JIABJICHHUS.

19. OcobeHHOCTH HUTPATHOTO M aMMOHHHHOTO THTaHUS PACTCHHU.
OCOoO6EHHOCTH YCBOECHHUSI MOJIEKYJISIPHOTO a30Ta.
[Tnanupyembie 1. dusuko-xuMuueckass CymHocTh (oTtocunreza. IlmanerapHoe
pe3yabTaThl  OCBOEHHS | 3HaueHHe (POTOCHHTE3A.
IUCHUILIUHEL Ne 2, 5 2. Xnopoduin ero cTpoeHHWe W cBoiicTBa. KapoTuHOUIsl U
(UKOOUITHMHBL
3. BnusiHue BHEIIHUX YCIOBUN HA HMHTEHCUBHOCTH (POTOCHHTE3A.
4. [Muknuyeckoe poTocuHTeTHUECKOE PochopunupoBaHue.
5. Henuxnuaeckoe gorocunteTnyeckoe GhochopriimpoBaHue.
6. C3- nyTh oTOCHHTESA.
1. C4-nytp poTOCuHTE3
8. OOue BONpPOCH JAbIXaHUS. 3HAU€HHE [bIXaHUS B HKU3HU
pacTeHui.
9. DOHepreTUyecKuii 6anaHc mporecca AbIXaHusl.
10. Teopus okuciieHus BemecTs no baxy.
11.  Teopus okucnenus Bemiects 1o lamnaguny.
12.  depMeHTHBIC CHCTEMBI JIBIXaHUSI.
13. Iyt ucnonb30BaHMS YHEPTUU JbIXAHHS.
14. NutencuBHOCTh  nbixanwsi.  JlpixatenmbHbI KO3 (UIHEHT.
CyOcTpaThl AbIXaHUS.
15.  Tumnel u 3HaYeHUE OPOKEHUS
16.  IlonsTHe 06 OHTOreHe3e, pOCTe U Pa3BUTUU PACTEHUH.
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17. [Tepunonu3arust oHTOrEeHE3a.

18.  KierouHble OCHOBBI pOCTa M Pa3BUTHSL.
19.  Jlokanu3anus pocTa y pacTCHH.
20. Ilomartme o dQuroropmonax. IIpumeHnenne QGUTOrOPMOHOB B
pPacTeHHEBOJICTBE.
[Ltanupyembie 1. [ToTrpeOHOCTh pacTeHUil B SJIEMEHTAaX MHUHEPAIBHOTO IMUTAHUS.

pe3yJbTaThl  OCBOCHUS
nUcHuILIMHEL Ne 3

Coz[epmaHHe N COOTHOHICHHUEC MHHECPAJIIBHBIX OJJICMCHTOB B IIOYUBC U
PaCTCHUAX, KOHICHTPUPOBAHUC 3JICMCHTOB B TKAHAX PAaCTCHHUA

2. BnusiHue Ha pacTeHHs HEOCTAaTKa BOJBI.
3. dusnonornyeckne 0cOOEHHOCTH 3aCyX0YCTONYNBBIX PACTCHUH.
4. Knaccugukanus pacteHuit 1o OTHOLIEHUIO K BOJIE.
S. Twurbl mokost U pakTOpbl, €ro 00yCIaBIUBAIOIINE.
6. DTarbl OHTOreHe3a BBICIINX PACTEHUN
1. ®otonepuonusM. Perymsmms  (HoTonmepuOaMUECKUX — peaKLuit
(hbUTOXPOMOB.
8. O6mee noustue ctpecca. OcodeHHOCTH PuUTOCTpECCA.
9. [eiictBue HU3KHUX II0JIO’KUTEIBHBIX TEMIIEpATyp "
X0JIOJIOYCTOWYUBOCTb PACTEHU.
10. JleiicTBME  BBICOKMX  TeMIEpaTyp M  KapOyCTOMYMBOCTH
pacTeHui.
11. Merabonu3M OpraHMYECKUX 3arps3HEHUIl BO31yXa B pacTEHUSX.
l'a30ycTONYMBOCTS.
12. Bunel 3aconenus. I'pynmbl pacTeHMM 1O yCTOMYMBOCTH K
3aCOJICHUIO.
13.  ®usuonoro-6moxumuyeckas NpUpoa yCTOWIMBOCTH PACTEHUH K
OTpHULATENIbHBIM TEMIIEPATYPAM.
14.  Knaccudukanus pacTeHuil o UX yCTOMUUBOCTH K 3acyXe.
15. AHTHOKCHJIAHTHBIE CUCTEMBI KIICTKU
[Tnanupyemslie 1. JKv3HeHHbI LMK BeICHIMX pacTeHud. (OCHOBHBIE 3Tallbl

pe3yNIbTaThl  OCBOCHHS
IUCHUILIHHEL Ne 4,5

OHTOT€He3a  (IMOpPUOHANBHBIM,  IOBEHWJIBHBIM,  PENpPOAYKTUBHBIMH,
3peNIOCTH, CTapeHusi), UX MopQoJorHuecKkue, (U3NOIOTHYECKUE H
MeTa00IN4eCKue OCOOCHHOCTH.

2. XapaktepucTuka (PEpMEHTOB KakK BBICOKOCIELUAIN3UPOBAHHBIX
OENKOBBIX KaTaau3aTopoB. Amnudaruyeckass M MPOCTETUYECKas 4YacTu
¢depmenTa. Kopakropsl hepMeHTHON peaknuu. DHepreTudyeckas OCHOBA
KaTajgu3a: aKTUBHBIM 1LEeHTp ¢epmeHTa. Cnenu@uuHOCTh JAEHCTBUA

(bepMeHTOB.

3. ['opMoHanbpHAs cCUCTEMa PAaCTEHUH.

4. AbGcun3oBas  KucioTa.  XUMHYECKas  CTPYKTypa, CHHTE3,
(bu3noIOrNUecKas poiib, MEXaHU3M JCHCTBUSI.

S. OtuneH. CTpyKTypa, CUHTE3, (PU3HOIOrUYecKas poJib, MEXaHU3M
NEUCTBUS.

6. ['e60epusuinnbpl. WX  cTpoeHue, oOpa3oBaHME€ B PACTEHHH,
GbyHKIUH.

7. [Tutoxkununbl. CTpyKTYpa, CUHTE3, (PU3UOTIOTHYECKast POIb.

8. MeTOoIOJIOTHYECKHE OCHOBEI HCCIENOBAHUH B OHOXUMHUH U

¢usnonornu  pacreHuid. Crnenuduueckue METOAbl OHOXUMHH U
(Gbu3M0IOrHH PacTeHUH.
9. CoderaHue pa3NTUYHBIX YPOBHEH HccenoBaHUs (CYOKIETOYHBIH,
KJICTOYHBIA, OpPTraHW3MEHHBIM, OWOIICHOTUYECKH) B OHOXUMHUU U
(U3HONOTHH PACTCHU.
10. @duszuonorus U OHMOXUMHS PaCTEHUH — TeOopeTHYecKass OCHOBA




PacTeHNEBO/ICTBA M HOBBIX OTpaciell OMOTEXHOJIOTHH.

11.  Knerku pacteHuii in vitro.

12. Cucremsr  perymsiuuu:  Tpoduyeckas, TOpPMOHaIbHas W
anekTpodusnosorndeckas. Perymsius npoueccoB Ha KJIETOYHOM YPOBHE.
MerabonuTHas peryisnus 1 MEXaHU3M KOHTPOJISI IIPOTEKaHUs Ipoliecca
[0 TPHUHLUIY OTPULATETFHON (TIOJOXKUTEIBHOW) CBSI3U KOHEYHBIMH
IPOTyKTaMH.

13.  KommapTMmeHTamus TpOIECCOB W  BEMIECTB KaK  CIocod
OpraHM3aLUH PETYISIIH IPOLECCOB B IPOCTPAHCTBE U BPEMEHH.

6. CoOecenoBanue 10
TEeMe JUCCEPTALIMOHHOM
pabotet Ne 1,2, 3 4,5

OOyvaromuiics  TOTOBHT TMPE3CHTAIMI0 WX S5-7 ClIalijoB 1O TeMe
JICCEPTAIMOHHOMN pabOTHI.
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