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HAYKH U BbIcuiero oopasosanus PO
OI'BOY BO «COI'Y»

Crpannna 1 u3 65

Bnanenen npouecca 7.5.3: Otaen 10KyMeHTOOO0pOTa
Bun nokymenTa: IloJoxeHHe 110 AeSTENbHOCTH

Tonoxenue o pazpadorke u peanmzanuu OTIOIT COT'Y

1. Crpykrypa u 001masi Tpy10eMKOCTb IMCUUILINHBI «DU3HO0JI0THA PACTEHUH C OCHOBAMU
KJIETOYHOI MHKEHEePUM»

OO61mas TpyA0eMKOCTh AUCHUIUTHHBI COCTABISET 4 3a4eTHbIE enuHuUIbI (144)

Ounas dopma o0ydeHuUs

Kypc 3
Cemectp 5;6
Jlexiun 16; 14
[TpakTuueckue (CEeMUHAPCKIE) 3aHATHUS 50; 14
JlabopaTopHbIe 3aHATHS -
Koncynbranuu -
Wtoro ayIuTOpHBIX 3aHITHIA 66; 28
CamocrosTenbHas padboTa 6; 17

KypcoBas pabora -
dopma KOHTPOJIS-

OK3aMeH 27 (cemectp)
3auer +
O01Iee KOJIMYECTBO YaCcOB 144

2. Heau ocBoeHMs AUCHUNIHHBI «PU3M0JI0THSI PACTEHHI ¢ OCHOBAMM KJIETOYHOM MHIKEHEPUM

[lenu ocBoeHUS TUCHUIUINHBL «DU3MOJIOTHS PACTEHUI ¢ 0CHOBAMHU KJI€TOYHOH MHKEHepPHU» B
cootBeTcTBUM ¢ [IpodeccrnoHanbHbBIMU cTaHAAPTAMU:

01.001 IIpodeccuonanbuelii crangapt «llemaror (memaroruueckas JesATEIBLHOCTb B cdepe
JOUIKOJIBHOTO, HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOILEro, CpeaHero odmero oopa3zoBanus) (BOCIIUTATENb,
yuuTeIb) YTBEP)KICHHBbIM NpuKa3oM MuHHCTEpPCTBA Tpyla W colMaiabHOW 3amuThl Poccuiickoit
Oenepannu ot 18 HOsOpst 2013 1. N 544H (3apeructpupoBaH MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoit
Oeneparun 06 nexadps 2013 r., peructpaunonssiii N 30550), ¢ ©3MEHEHUSIMH, BHECEHHBIMU IIPUKA30M
MunucTtepcTBa TpyJa U COIMaIbHOM 3amuThl Poccuiickoit @enepannu ot 25 nekadps 2014 r. Ne 11151
(3apeructpupoBan MunuctepctBoM toctuiiun  Poccuiickoit  ®eneparuun 19 deBpans 2015 .,
peructpannoHHbiii Ne36091) u ot 5 aBrycra 2016 1. Ne 422H (3apeructpupoBaH MHUHHCTEPCTBOM
toctuiun Poccuiickoit @enepanuu 23 aBrycra 2016 1., peructpanuonssiii Ne 43326);

01.003 «Ilemaror KOMOJIHUTENFHOTO O0pAa30BaHUA JETEH U B3POCIBIX)», YTBEPXKICHHBIN MPUKa30M
MunucrepcTBa TpyAa U couuanbHOU 3amuThl Poccuiickoit @enepanuu ot 8 ceHtsiops 2015 r. Ne 613n
(3apeructpupoBad MuHHCcTepcTBOM tocTuiinu  Poccuiickoit  ®enepanuu 24 centsiops 2015 r.,
peructpauoHsbiii Ne 38994); 01.003 «Ilegaror AOMOJIHUTENBHOTO OOpa30BaHUS AETEH M B3POCIBIX»,

YTBEPKACHHBIN NPUKa30M MMHHCTEPCTBA TpyAa U coLMalbHOM 3amuThl Poccuiickoit denepanuu ot 8
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ceHtsa0ps 2015 r. Ne 613n (3apeructpupoBan MunuctepctBoM toctuuuu Poccuiickoit denepaunn 24
ceHtsiops 2015 1., peructparmonnsiii Ne 38994);

01.004 «IlIemaror mpodeccuoHampHOr0 00y4Y€HHUS, NPOPECCHOHAIBHOIO O00pa3oBaHUA U
JIOTIOJIHUTENBHOTO NMPOo(hecCHOHAILHOTO 00pa30BaHus», YTBEPKACHHBIA MpHUKa30M MMHUCTEPCTBA TpyAa
U couuanbHOi 3ammtel Poccuiickoit ®denepaumu ot 8 cenrsaops 2015 r. Ne 608u (3apeructpupoBaH
MunncrepctBoM roctuniun Poccuiickort @eneparuu 24 centsiops 2015 r., peructpannonabii Ne 38993)
ABJIIOTCA: OCBOCHHE TEOPETUYECKUX OCHOB JUCHMILIMHBI «DU3MONOTHsS pacTeHUl C OCHOBaMU
KJIETOYHOW MHXEeHepUW» (YMEHMH U HaBBIKOB, KOTOpPbIE IO3BOJIAT HA COBPEMEHHOM YPOBHE BBINOJIHAThH
npodeccuoHaibHble 00S3aHHOCTH B YacTH, Kacaroluecs M3Y4YeHHUs 3aKOHOMEPHOCTEH W MEXaHH3MOB
o0mumx (pU3HOIOTUYECKUX TMPOLECCOB, MPOUCXOMANIMX B PACTUTEILHOM OpraHU3Me, B 3aBUCHMOCTH OT
BHEUIHUX M BHYTPEHHUX (DaKTOpOB, B3aUMOCBS3U (YHKIHMH paCTUTENBHOIO OpraHMU3Ma; H3Y4YECHUS
TPAaHCIIOPTa BEIECTB Yepe3 KIETOUYHble MEMOpPaHbl, BOAHOTO 0OMEHa pacTeHUH, NporeccoB (POTOCUHTE3A
U JIbIXaHUS, MUHEPAJIbHOIO IMUTaHMS, pOCTa W Pa3BUTHUA PACTEHUH, UX YCTOHYMBOCTU K JCHCTBUIO
HEOJIAronpHUTHBIX (PAKTOPOB OKPY’KAIOIIEH cpeibl, MPHOOPETEHUS 00yJaroIMMUCs 0a30BbIX 3HAHUU 10
OCHOBaM KJIETOYHOW HWHXEHEpUU Ui BO3MOXHOCTH TPUMEHEHHUS 3aKOHOMEpPHOCTEH U METOJ0B
JUCHUIUIMHBL «DU3HONOTUsA pacTeHU ¢ OCHOBAaMM KJIETOYHOM HWH)KEHEpUW» B NPO(ECcCHOHANBHOM
JESATEIIBHOCTH NIPENOJABaTENsl XUMHH.

[Tpuctynass K M3Y4YEHHIO HACTOSIIEH OUCHUIUIMHBL, CTYJCHT JIOJDKEH 00JanaTh
HEOOXOAMMBIM YPOBHEM 3HAHMM M YMEHMH MO 0OImeld Ouosiornu, OOImed u OWOJIOTHYECKON XUMHH,
¢dusuKe, OOTaHUKE.

3. MecTo 1ucuunmiInHbl «OU3HOIOIMA PACTEHUH ¢ OCHOBAMHU KJIETOYHOM HHIKEHEPH» B

crpykrype OIIOII 6akanaBpuara

JucnnmimHa «@U3H0JI0TUS PACTEHUH ¢ OCHOBAMM KJIETOYHOI HMHKeHEePHMH» BXOJUT B LIUKII
nucuurinH bioka 1., Jucuummuaer (Mogynu) OoOs3arensHas vyacth. MHmekc muctumimabel b1.0.31 u
npeHa3HayeHa il CTyJeHTOB 3 Kypca mo HampasieHuto 44.03.05. Ilemarornyeckoe oOpa3oBaHue (c
nByms npodmisimu) [podumm «Xumus. buonorus.

JucuuninuHa uMeeT NpEeIeCTBYIONINE JIOTUYECKUE U COJIEPIKATEIbHO-METOUUYECKHE CBSI3U CO
CICAYIOIUMH TUCHUTITHHAMU yaeOHoro miaHa «Xumus» (OIIK-5), «®uzuka» (OIIK-5, I[TK-18).

Jns m3yudeHust AUCHUIUIUHBL «DU3MONOTHs pPAacTEeHUH C OCHOBAMM KIIETOYHOH HMHXKECHEPUID»
HEOOXOIMMBI 3HAHHS, yYMEHUS M KOMIICTEHIMH, NOJy4YCHHbIe OOydaromuMMucs B OakajaBpuare B

PE3yIbTaTC OCBOCHUA AUCIUIIINH: OHMOXVUMHU H 9KOJIOT'HH, MOp(l)OJ'IOFI/II/I 1 aHaTOMHUA paCTeHI/Iﬁ.
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HpCHOZLaBaHI/Ie Kypca «Du3noI0rus paCTeHHI‘;I C OCHOBAaMH KJIETOYHOH HHKCHCpUN)» HMCECT

po(heCcCHOHATFHYI0 HAIPABICHHOCTh U MOCTPOCHO C YYETOM 3a7ad OOy4YeHHs, BOCIHTAHUS, OXPaHbI U

YKpEIIEHUS 3J0POBbSI 00YUYaIOLTUXCS.

I/I3yquI/Ie JUCHUITIIMHBI «Dusnonorus paCTeHI/Iﬁ C OCHOBaMH KJICTOYHOH HHXCHCPUM) CO3acT

HeO6XOI[I/IMBIe MPEANIOCBHUIKH IJId YCHCIIHOI'O MPOXOKACHUA KYPCOB APYIUX OMOJIOTHYCCKHX JUCHUIIINH

U CICHHUAIBHBIX KYPCOB. HOJ’Iy‘IGHHBIG 3HaHUA HCO6XOI[I/IMBI I yCIICMIHOTO OCBOCHHA JUCHUIIIINH

MpOECCHOHATIBHOTO  IMKJIA, MPOXOXKICHUS TIEAarormuecKod TMPAaKTHUKHU, TOATOTOBKHM K HTOTOBOM

rOoCy/IlapCTBEHHOM aTTecTalud, a Takxke OyIyT HCIOJb30BaThCsd B Ipolecce MpodeccrnoHalbHOM

ACATCIIBHOCTHU 6I/IOHOFa, npenoaaBaTeiia OHOJIOTHH. HpI/I OCBOCHHUHU JAHHOW JUCIUILIHNHBI CTYACHT CMOXKCT

IPOIEMOHCTPUPOBATH 00001eHHbIE TpyAOBbIe HyHKIMU (OTD):

[legarornyeckas AeATE€IbHOCTh IO MPOESKTUPOBAHMIO U pealin3alid 00pa3oBaTeNIbHOIO Mpoliecca
B 00pa3oBaTeNbHBIX OpPraHU3AlMIX JOUIKOJIBHOTO, HAaYaJbHOTO OOIIEr0, OCHOBHOTO OOIIIEro,
cpenuero obmiero oopazosanus (OT® 3.1. TIC 01.001);

[legarornyeckass  AEATEIBHOCTH IO IMPOEKTHUPOBAHMIO M pEaJd3allud  OCHOBHBIX
obmeobpazoBatenbHbIX Iporpamm (OTd 3.2. T1C 01.001).

[IpenomaBanue 10 JOMOJHUTENBHBIM o0OIIe0OpazoBarenbHbiM nporpammam (OTD 3.1. TIC
01.003);

Opranu3aliOHHO-METOUUECKOE obecrieyeHne peanzanuu JIOTIOJTHUTEIbHBIX
obmeobpazoBatenbHbIX porpamm (OTD 3.2. T1C 01.003);

Opranu3alnOHHO-IIEIarOTHIECKOe obecrnieueHue peanuzanuu JIOTIOJTHUTENbHBIX
obmreoOpazoBarenbHbix nporpamm (OTO 3.3. T1C 01.003).

[IpemogaBanrie 1o  mporpammam  npodeccuoHanbHOro  o0ywenms, CIIO wu I,
OpPUEHTUPOBAHHBIM Ha COOTBETCTBYIOLIMHI ypoBeHb kBanudukauu (OTO 3.1. I[1C 01.004);
Opranuzanys W TOpoBeJeHHE Yy4eOHO-NPOU3BOJICTBEHHOrO Mpolliecca IMpH  pealu3aluu
00pa30oBaTeNbHBIX IPOrPaMM

paznuuHoro yposHs U HanpasieHHocTd (OT® 3.2. TIC 01.004);
OpraHu3alliOHHO-NIEIATOTUYECKOE  CONPOBOXKJEHUE TIpynnbl  (Kypca) o0Oydaroluxcs 110
nporpammam CIIO (OT® 3.3. TIC 01.004).

I[J'I}I HN3YUCHUA OUCHUILINHBI «DU3N0I0rHUsI paCTeHI/Iﬁ C OCHOBaMHM KJIETOYHOM HHKCHCPUN

HGO6X0,HI/IMBI 3HaHWsA, YMCHHA W KOMIICTCHLUH, ITIOJYUYCHHBIC 06y‘IaIOH_[I/IMI/ICSI B CpC[[HGfI [IKOJIC IIpH

M3y4eHUH Kypca oOmieil Ouonoruu B coorBercTBUM ¢ TpeboBaHusiMu PI'OC OcHoBHOro o0miero

obpazoBanus (mpuka3 Ne 1897 ot 17.12.2010 ¢ monosuenusmu 2014 u 2015 rr.).
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Jlist ocBOeHUS TaHHOW yueOHON AUCHUIUIMHBI CTYACHT JOJDKEH:

3HATh:

-IPaBOBBIC HOPMBI pealli3aluy MPOPECCHOHATBHON JeATEILHOCTH; OCHOBHBIC 3aKOHOJIATSIIBHBIC
aKThl, MPHUHIUIBI (HOPMUPOBAHHS HOPMATHBHO-TIPABOBOTO oOecrieueHuss oOpa3zoBanusi B Poccuiickoit
Oeneparuu (OK-4);

-€CTeCTBEHHOHAYYHbIE M MAaTEMaTHYEeCKHE CBEICHUS MJII OPUEHTHPOBAHUS B COBPEMEHHOM
uHdopmarmonHom npoctpanctee (OK-3);

yMeTh:

-HMCII0JIb30BAaTh CUCTEMATHU3UPOBAHHBIE TEOPETUYECKUE U TIPAKTUUECKUE 3HAHUS JIsI IOCTAHOBKHU U
pEIIeHUs UCCIIeIOBATEILCKUX 3a1a4 B o0nactu obpazoanus (OK-3);

BJIA/IETh:

CITOCOOHOCTBIO K camoopranmu3aiuu u camooopazoBanuto (OK-6).

4. Tpeﬁonalmﬁ K pe3yJibTaTaM O0CBOCHHUSA NTUCHUIIJINHBI

IIpouecc u3ydenus nucuuILIMHbl «OU3NOIOTHS pACTEHUN C OCHOBAMU KJIETOUHON MHKEHEPHUI

HarpasiieH Ha (JOPMUPOBAHUE CIEAYIOIIMX KOMIETSHIUI: OIIK-2; YK-1; IIK-5; TIK-4; ITK-3

-CIIOCOOHOCTh  OCYUIIECTBJIATH IIOMCK, KPUTHYECKUH aHaTU3 W CUHTE3 HMH(POpPMAlUHM, NPUMEHATH

CUCTEMHBIN MOJXO/ JUIsl pelIeHus nocTtaBieHHbIX 3a1a4 (YK-1);

-CII0COOEH yYacTBOBaTh B pa3pabOTKE OCHOBHBIX M JOIMOJHHUTENIBHBIX O0pa30BaTEIbHBIX MPOTPaMM,

pa3pabaTeiBaTh OTAETbHBIE WX KOMIIOHEHTHI (B TOM YHCJIE€ C HCIOJb30BaHHEM WHGOPMAIMOHHO-

KOMMYHHUKaIMOHHBIX TexHonorui) (OI1K-2);

-CIIOCOOEH OCYIIECTBISTh MeJarornIecKyto JesITeIbHOCTh Ha OCHOBE CIIeMaNbHBIX Hay4dHbIX 3HaHu# (OI1K-8).
-crocoben OpPraHu30BbBIBATH COBMECTHYIO W HHIAWBUAYAJBbHYIO yqe6Hon U BOCIHHUTATCIIBHYIO ACATCIbHOCTD

00yJaromuxcs, B TOM YHCIE ¢ OCOOBIMH 00pa30BaTEILHBIME MOTPEOHOCTSIMH, B COOTBETCTBUH C TPEOOBAHHUSIMU

OIocC (I1K-3)

-CIIOCOOEH OCYIIECTBIISITH KOHTPOJb M OLEHKY (opmMHpoBaHMS 00pa30BaTEIbHBIX PE3yJIbTATOB OOyUaroMmMXcCs,

BBISBIISITH U KOPPEKTHPOBAThH TpyAHOCTH B 00yueruu ([1K-4)

- crmoco0eH B3aMMOAEIHCTBOBAaTh C YYacTHHKAMH O0pa30BaTeNbHBIX OTHOIIEHWH B paMKax pealu3aluu

oOpasoBarenbHbIX mporpamm (I1K-5)
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B pesynbrare ocBO€HMS AUCHUIUIMHBI «DHU3MONIOTHS pPACTEHUH C OCHOBaMHU KIIETOYHOMU
VH)XEHEPUN» CTYIEHT J0JIAKEeH:

3HATh:

-OCHOBHBIE CBOMCTBA U IPOLECCHI, MPOUCXOAAIIUE B pacTuTeNIbHOM opranusme (OIIK-8);

- DHepreTuky (mpormecchl (OTOCHHTE3a M JBIXaHWS), BOAHBIA PEXUM, MUHEpPAIbHOE MHUTaHUE,
MEeMOpaHHBIM U JaJIbHUI TPaHCHOPT BEIIECTB, MPOLECCH POCTa, PA3BUTUS, PA3MHOXKECHHS, MEXaHU3MBbI
YCTOMUMBOCTH M afjanTaliy K HebmaronpusaTHeIM (akropam (YK-1);

-T€HETUYECKYIO U KIETOUHYI0 nHxkeHeputo (YK-1);

yMeTb:

-TOTOBUTH PAcTBOPbI BEIECTB Pa3HOM KOHLEHTpaluu, omnpeaensats pH pacTtBopos, onpenensTh
cnekTpanbHbIi coctaB ceta (I1K-5);

-OIpeleNsITh 110 BHEIIHEMY BUAY PACTEHUM NpPOCTEMIIME NPUYMHBI HApyLIEHHUs B
xusHenesTensHocT pactenuit (OI1K-2);

BJIa/IeTh:

-HaBbIKaMH CaMOCTOATENIbHOM paboThl ¢ yueOHOM, METOANYECKON 1 HayYHOH JINTepaTypoi,

yMETh IPUMEHSTh HayYHbIE METOBI M1l MPOBeAeHUs (pu3nonornueckux uccnepoBanuii (OK-3);
-TE€pPMHUHOJIOTMYECKHUM CJI0BapeM Mo Aucuurinie gusnonorus pacrenuit (I11K-5);

-KOMIUIEKCOM MCCJIEIOBATEILCKUX U aHATUTHIECKUX METOIOB 110 ¢usnosioruu pacteruit (I11K-4).



5. Conep:xxaHue ¥ y4eOHO-MeTOIMYECKAs] KAPTA JUCHUILTUHBI «DU3H0JI0THs PACTEHHI ¢ 0CHOBAMH KJIETOYHOH HHIKEHEPHM))

CamocTrosiTeibHasi padora Pppmbl KoJsmn4yecTBo
TomepHaumeHnoBanue TeM (BOIPOCOB), 3ausTust Ilepeuyens Jlureparyp
CTYICHTOB KOHTPOJIA 0aJ1710B
HeJe/MBy4aeMbIX 110 JAHHOM TMCHUILIHHE . KOMIIeTeHI Uil a
I np Coaepxanue Yacel min | max
1 Tema Ne 1.Bemenue B  (PU3HOIOTHIO 2 ®uzuonorus pacTeHUM - 1 Koncnekr, 0 2,5 OK-3, OIlK-2, | [1-5]

[pacTECHHUIA. TEOPETUYECKAsA OCHOBA BOIIPOCHI B [1K-7, TIK-12

Hegnp, 3amaun, MeToabl  (PU3HOIOTUY pacTeHUEBOACTBA U pyOexHoU
[pacTeHUM. HOBBIX OTpacien KOHTPOJIBHOM

®u3nosnorus  pacTeHMM - Hayka 00 OMOTEXHOJIOTHH. pabore.
OpraHA3aIuu " KOOpPAVHAIINY dusnonornueckue Pedepatsr
(YHKIIMOHATBHBIX ~ CHCTEM  3€JIeHOr( OCHOBBI
pacTeHusl. MPOTyKTUBHOCTH

AGIeKTbI ¢buznonoruu pacTeHui pacTEHUN.
MeTtononornyeckue OCHOBBI Hanpasnenue pa3Butus
(buTohU3nOIOTHH. (bu3MoIOTHH pacTeHUN

Omanbel  pa3BUTHS (U3HOIOTHH PACTECHUIA
OTeuyecTBEHHBIE  IIKOJBI  (PU3HMOJIOTOR
[pacTECHHUIA.

®y3nonorus  pacTeHU  —TeopeTUYecKast
OCHOBA PACTEHUEBOJICTBA.

['njaBHBIE poOIeMBI COBPEMEHHOM




(buTOohU3NOIOTHH.

IIpakTnueckoe  3anstue: Beenenue B Koncrnekr,
buzmonornto  pacrenmit. lLlens, 3amaum BOIIPOCHI B
MeTOAbI (PU3NOIOTHUN PACTCHUMN. pyOeKHOM OK-3, OIIK-2,
KOHTPOJIBHOU = I1K-7, IIK-12 -]
paborte.
Pedepatst
TemaNe2.(meknuss  -Oecema)  Dusznoiorus Bomnpocsl B 2,5 OK-3,OIlK-2, | [1-5]
pacTUTENbHON KIIETKH. pyOexxHOM I1K-7, [IK-12
Opranuzanus pacTUTENBHOMN KJIETKH KOHTPOJbHOU
CTpoeHHue pacTUTEIbHOMN KIETKH. pabote
CumMOuoreHHast THUIIOTE€3a BO3HUKHOBECHUSE Pedepatsr

Lyrockener

pacTUTENbHOH  KIETKH  MeMOpaHHbIG
CHCTEMBI pacTUTEIbHOMN KJIETKH
CoiicTBa UX (QYHKUMHM  KJIETOYHBIX
MeMOpaH, XUMUYECKUH COCTaB.

pacTUTENIBHOMN KJIETKU
[{uTomiazMa u ee KOJUIOWIHBIE CBOMCTBA
Anpo, ero crpoenume. MUTOXOHIPUHA

IPruOOCOMEL. Anmnapar T'onbmxu

JInzocombl.  Bakyouss.  XnopomiacTsl




IeMKOMIACThl, XPOMOILIACThI, CTPOCHUE U
byHKIIH
[IpakTueckoe 3aHSTHE: ®usunonorus Koncnexr,
pacTUTEIbHOU KIETKU BOIIPOCHI B
pyOexHON OK-3, OIIK-2,
2,5 [1-5]
KOHTPOJIbHOU IK-7, TIK-12
pabote
Pedepatsl
Tema Ne4 (nekius - Gecena) Koncnexkr,
XHYMHUYECKUN COCTAaB PACTUTEIBHOM KIETKH BOTIPOCHI K
XapakTepucTUKa OPraHMYECKUX BEIIECTH pyOexHOU
KIETKA - OEJKOB, JUMHJIOB, YTJIEBOJOB KOHTPOJIbHOM
OK-3, OIIK-2,
(dbepmentoB. Knaccudukarms. pabote 2,5 [1-5]
IK-7, TIK-12
®p3noIornYecKkass poib BOJBI B KU3HH
pacteHuii. CTpyKTypa M CBOMCTBa BOJbI
PacturenbHast KjieTka Kak OCMOTHYECKas
cUcTeMa
[IpakTueckoe  3ansTue:  XUMHYECKUU BOMPOCHI B
COCTaB PaCTUTEIbHON KIIETKH. pyOexHOIM OK-3, OIIK-2,
2,5 [1-5]
KOHTPOJIbHOU [K-7, TIK-12
pabote
TemaNe5. (mekmus - Gecena) DOY3UKO-XUMHUYECKas Koncmexr, 5 OK-3, OIIK-2, | [1-5]
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®dOTOCHHTE3 KAaK YHUKAJIbHas (yHKIIHsE CYIIHOCTh TpoIiecca Bolnpocm K
3eneHoro pacteHus. Ponb orocuHTe3a B (dhoToCuHTE3a U €T0 pyOexHOU
PKU3HM pPACTeHHUss ¢ B IUIAHETAPHOM 3HAYCHUE B KOHTPOJIbHOM
MaciTaoe. SHEPTETUYECKOM U pabote
JIuct kak opran ¢porocunTeza. OCOOEHHOCTH MJIACTHYECKOM OOMEHe Pedepatsr
ctpoeHus mucta. DdorocuHTE3UpYrONINE pacTeHusl.
MATMEHTBI Du3uKo-XUMHUYecKas AWTEHHBIN KOMILJIEKC,
CYITHOCTh TIpoliecca (POTOCHHTE3a U €rg pPEaKIIMOHHBIN LIEHTP.
IIK-7, IIK-12
BHAYCHHE B MexaHu3m
SHEPreTHYECKOM M IUIACTUYECKOM OOMEHd npeoOpazoBaHus
pacTeHusl. 3JIEKTPOMArHUTHON
AHTEHHBI KOMIUIEKC, PEAKIIMOHHBIN LIEHTP SHEPTUH B YHEPTHUIO
MexaHu3M npeoOpa3oBaHUs pa3aeeHHBIX 3apsI0B
3JEKTPOMArHUTHOM SHEPIMM B  SHEPIHI] B (DOTOXMMHUYECKUX
pa3feeHHBIX 3apsSA0B B POTOXUMUIECKUX LEHTpax
LIEHTpax
Texymast padoTa CTy1eHTOB 25
1-51 pyOe:xkHas aTTecTanus KQMIIbIOTEPHOE 25
TEeCTUPOBAHHE
[Ipaktnueckoe 3ansitue: DoToCHHTE3 KaK Koncnekr, 2,5 OK-3,OIIK-2, |[1-5]
HUKaJTbHas QYHKIIHSI 3€JICHOTO PACTEHUS BOIIPOCHI B [1K-7, T1IK-12




pyOeKHOMI
KOHTPOJIBHOU
pabote
9 TemaNe6. DoTocuHTE3. XUMHU3M IMPOLIECCOR Koncnexr,
ACCUMWJIALIMM  yrieposia B (DOTOCHHTE3e BOIIPOCHI B
[Mukn KanpBuHA, OCHOBHBIC (DEPMEHTHI W pyOexHOH 5 OK-3, OIIK-2, (1s]
,5 -5
MEXAHU3MBI peryanun [HKJIA KOHTPOJIbHOU ITK-7, TIK-12
@DoTopIXaHue. pabote
Pedepatsl
10 IIpaktuueckoe 3ansiTue. POTOCUHTES. Koncnexr,
BOIIPOCHI B
OK-3, OIIK-2,
pyOexHOM 2,5 [1-5]
[1K-7, [IK-12
KOHTPOJIBHOM
pabote
11 TemaNe7. ®otocunres XHMHU3M IIPOLIECCOB Koncnexr,
dpakrepuctuka rpynn C4  pacteHuit ACCUMMWISIAN BOIIPOCHI K
@dotocuntes y CAM - pacrenHui yIjiepojia B pyOeKHOMI
OCOOCHHOCTH  OpraHHU3alii  Mpolleccy ¢dotocunTese. Lk KOHTPOJIbHON OK-3, OIIK-2,
2,5 1-5
3armacaHus ~ dHeprum M (pukcanuu KanpBuHa. pabote [IK-7, ITK-12 [1-3]
YTJIEKUCIIOTHI BO BpEMEHH ®doTopIXaHueE.
XapakTeprucThKa
rpynn C4pacTeHui.
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®otocunte3 y CAM-
pactenuil. Tpancnopt
MPOJIYKTOB
(dhoTocuHTE3a U3
XJIOpOILIacTa:
YEJIHOYHbBIC CHCTEMBI
BbIHOCA. MEeXaHU3MEI,
KOHTPOJIUPYIOIITNE
oO0MeH MeTaboauTaMu
MEXIY XJIOPOIIacTaMu
i
MUTOINIA3MAaTHIECKOM

(hazoif KIeTKH

12 Ilpaktuueckoe 3aHsTue: POTOCUHTES Bomnpocsr
OexHOI
by OK-3, OIIK-2,
KOHTPOJIbHOU 2,5 [1-5]
I1K-7, TIK-12
pabote
Pedepatst
13 TemaNe8. /[pixanue. Obriee mpeacTaBiaeHUE O Koncmexr, 2,5 OK-3,OIIK-2, |[1-5]
Ofmee  mpencraBieHHME O  JIBIXaHHH| JIBIXaHUH, QYHKIUH. BOIPOCHI I1K-7, [IK-12
¢byskuuu. ['nukonus. ['mukomnus. pyOexHOM
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OKuCIUTEeNbHBIN IEHT030(0ChaTHBIN UK. OKuCIUTENbHBIN KOHTPOJIbHOU
[ukn TpukapOOHOBBIX KUCIOT. neHTo30hochaTHbIN pabote
JIgIXarenapHas 2JIEKTPOHTPAHCIIOPTHAS LICTIb. UK. [ukn Pedepats
OxucnurensHoe hochopumpoBaHue. TPUKApOOHOBBIX
KHCJIOT.
I'mnokcriIaTHBIA UK.
JpixatenbHas
AJEKTPOHTPAHCIIOPTHA
g nens: CTpykTypa u
(YHKITUN KOMILIEKCOB
OTI apixanwusi.
14 TIIpaktuueckoe 3ansaTue: Jpixanume OOmied BOIPOCHI B
[peJCTaBICHUE O JbIXaHWH, (QYHKLIUU pyOexHOM 55 OK-3, OIIK-2, s
['xonn3 KOHTPOJIBHOM ’ I1K-7, IIK-12 -]
pabote
15 TemaNe9. KomnyectBo Koncmexr, 2,5 OK-3,OIlK-2, | [1-5]
Banooomen 'y pactenmit. KommdecTsq noTpedIseMoit BOIIPOCHI K [K-7, TIK-12
noTpedseMoit pacTeHueM BOJIbI pacTeHueM BOJBI, pyOexHOI
coJlep>KaHue BOJBI B KIJIETKAaX, TKaHIX U coJiep>KaHue BOJIbI B KOHTPOJIbHON
OpraHax. Cocrasisiromue BOJIHOTI'Q KJIETKaX, TKaHAX U pabote
NOTEHIMATa KISTKH. AKBAOPHHBI (OEIKH OpraHax. Pedepats
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Br

Tp

BOAHBIX  KaHAJOB), WX  CTPYKTypa
MpUHIUI PpaboThl. TpaHCIOPT BOABI O
pacteHnto. KopeHb Kak OCHOBHOM OpraH
MOTJIOLIEHUS BOJIBI. Mexanusm
pannuaIbHOrO TPAHCIIOPTA BOJABI B KOPHE.

[ACIICHUC BOAbI PACTCHUCM. FYTTaLII/IH

«IUIaY» pacTEHUN.

AHCIIMPALIMS U €€ POJIb B )KU3HU PACTCHUI
KonuuecTBeHHBIE HIOKa3aTeH
TpaHCITUPALHH: MHTEHCUBHOCTb
[POAYKTUBHOCTD, TpaHCIIUPALMOHHBIN
KOd(QPUIHEHT

CocraBisomnmume

BOJHOI'O IIOTCHOIMA1a

KJIETKU. AKBaIlOpUHBI

(Oenku BOTHBIX
KaHAJIOB), X
CTPYKTYpa, IPUHIIAII
pabotsl. Tpancnopt

BOJIbI 110 PACTEHUIO.

Kopens kak oCHOBHOM

OpraH NOTJIOIIEHUS
BOJbI. MexaHu3m
paIraIbHOTO
TpPaHCIIOPTa BOJBI B
KOopHe. Beinenenue
BO/IbI PACTECHUEM.
I'yrranms, «mnaua»
pacTeHuil.
Tpancnupanus u ee
poib

KonmuecTBeHHbBIE

ITOKa3aTcIn
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TpaHCIHPALIH.

16 Ilpaktuyeckoe 3aHsTHE: BomooOMeH OK-3, OIIK-2,
acTeHwuit 4 S [1K-7, TIK-12 [1-5]
Texymas padora »5
CTY/1ICHTOB
2-51 pyOexHasi aTrecTanus KQMIIBIOTEPHOE
TeCTUPOBaHUe #
uTroro 16 50 100
1  TemaNel0. (2 cemecTp) [ToTpeOHOCTH pacTeHUi B Koncmexr, 5 OK-3, OIIK-2, | [1-5]
MuHepanbHOE NUTAHUE PACTEHUN. JJIEMEHTaxX BOIPOCHI K I1K-7, [IK-12
[loTpeOHOCT,  pacTeHMH B DIEMEHTaX MHHEPAIILHOTO pyOexxHOM
MUHEPAITBHOTO UTaHUS MTUTAHUSL. KOHTPOJIBHOH
dusnonornyeckas poib MaKpo3JIEMEHTOR Knaccudukarus pabote
(azot, ¢ochop, KampIM, MarHuii) 2JIEMEHTOB Pedepats
duznonornyeckas pojib MUKPOIIEMEHTOR MUHEPAIBLHOTO

Ka

(>keme3o, NHMHK, Meab, OOp, MOJIUOICH

KoOanbT, Mapranen). @OyHKIMOHAJIbHAS

KJ'IaCCI/I(l)I/IKaLII/ISI 9JICMCHTOB

IMUHCPAJIbHOI'O MTUTAHUA.

PEHb KakK opra”n IOTJIONICHUSA

IMUHCPAJIbHBIX 3JICMCHTOB

cneuﬂd)nqecxnx CHUHTC30B C MX Yy4aCTHUCM

nutanus. Kopens kak
OpraH NOTJIOLEHUS
MUHEPaIbHBIX
3JIEMEHTOB,
crienupuaecKux

CHHTC30B C UX

Y4aCTHEM U
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B3

M TpaHcropTa. MexaHu3Mbl TOCTYILICHUS
noHos B CII m 3HaueHwe »TOro H3TaId
Mopenu

IIOT'JIOIIICHU . MOCTYIJICHHA

MOHOB B KOpEHb, TpaHCIIOPT
MUHEPAJIBHBIX  BEIIECTB B KCHIEMY
ATIOTUIACTHBIN ¥ CUMILIACTHBIN Iy Th.
QUMOJICICTBUE M PETYJSILIMS  CHCTEM
TpaHCIIOpPTa MOHOB M3 Cpeibl B KOPEHb M
3arpy3Ku KCHJIEMBI. Crenuduka
paznaIbHOrO TPAHCIOPTAa MHWHEPAJIbHBIX
PIIEMEHTOB.

HTeTHYeCcKast QYHKIHUS KOPHS

B3

TpaHCIopTa.
MexaHu3Mbl
MOCTYIJIEHUSI HIOHOB B
CII u 3Ha"eHUE 3TOrO
JTaIra MOrJIOIICHHS.
Mopenu nocTymieHus
HMOHOB B KOPEHb,
TPAHCIIOPT
MUHEPAJIbHBIX BEIIECTR
B KCHJIEMY.
ArionacTHBIN U
CUMILJIACTHBIN ITyTh.
anMOJICUCTBUE U
pEryssiuusi CUCTEM
TPAHCIIOPTa UOHOB M3
cpenbl B KOpEHb U
3arpy3Kd KCUJIEMBI.
Crenuduxa
paIuaIbHOTO

TpaHCIIOpTa

MHHCPAJIBHBIX
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3JIEMEHTOB.
Cu»reTnueckas

(YHKITUS] KOPHS.

[IpakTnueckoe  3aHATHE:  MuUHEpaAIBHOG BOTIPOCHI
MATaHWE PACTCHUN pyOexHOI OK-3, OIIK-2,
KOHTPOJBbHOU 2 ITK-7, TIK-12 L1-5]
pabote
TemaNe 11.0usmnonorus pocta M pa3BUTHS Onpenenenyue NOHATUN Koncnexr, 2,5 O0OK-3,OIIK-2, |[1-5]
pactenuil. (nekuus -Oecema) — OOmIug «pOCT» U «Pa3BUTHE BOIIPOCHI [TK-7, [IK-12
3aKOHOMEPHOCTHU POCTA. pactenuii. O6mue pyOexHOIM
ITokazarenm pocra, S-00pa3HBIN XapakTep 3aKOHOMEPHOCTH KOHTPOJbHOU
KpUBOM pocta, ero ¢aspl. Tumsl pocta pocra. [loka3arenu pabote
OpraHuzanusi MEpUCTeM KOPHS U CTeOIs pocTa, S-00pa3HbIi Pedepatst

K

1P

PocT u AesTeNbHOCTh MEPUCTEM.

€TOYHBIE OCHOBBI POCTA.

EXAHU3MBbI Moporenesa pacTeHui
[TonspHocTh. UHIYKLINS T€HETUYECKUX
orpamMMm, MOpP(GOTEHETHUECKHE TPAJAUCHTH

M1 OPUCHTALIMA KJICTOK B ITPOCTPAHCTBE.

1lg

JIOCTHOCTbD n KOPPEIIATUBHOG

XapakTep KpUBOM
pocTa, ero ¢a3bl. Turpbl
pocTa y pacTEeHUM.
Opranuzanus
MEPHUCTEM KOPHS U

creost. Poct m

JCATCIIbHOCTD
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B3alMO/ICVCTBUE OPraHOB

mepucteM. Kiietouneie
OCHOBBI POCTA.
MexaHu3MBbl
Mop¢orenesa
pacTeHuil.
[TonsapHOCTS.
Nuanykuus
TE€HETUYECKUX
MpOrpamm,
IlemocTHOCTE M
KOpPPEISATUBHOE
B3aMMO/ICHCTBUE

opraHoB. Perenepanus.

IIpakTnueckoe 3ansTue: DOU3NOIOTHS POCTY BOIIPOCHI
1 pa3BUTHS paCTCHHM pyOexHOI OK-3, OIIK-2,
KOHTPOJIbHOU 2 [1K-7, TIK-12 L1-5]
pabote
TemaNe 12. TopMoHanbpHas peryJsnus AykcuHbl. [IUTOKMHUHBIL. Koncnexr, 2,5 OK-3,0IIK-2, |[1-5]
pOCTa W pa3BUTUS pacTeHUH (JCKIUS - ['u60epenmuHebI. BOIPOCHI ITK-7, TIK-12
Oecena) Abcuun3oBas KUCIOTA. pyOexHOM
Ayxcunsl. [lutoknausbl. ['H06epesInHbIL. OTUIEH. KOHTPOJIBHOM
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AOcim3oBas KHUCI0Ta. DTHJIEH.

bpaccunocTepounsl buocunres
MHOTOOOpasue. DU3HOIOTHYECKHE
B HEKTHI:

pacTsbKeHHe KIIETOK, poib B

muddepeHnnpoBKe Me30¢puIIa.
XKacmunoBas  kuciora. buocuHTes U
(usunonormueckne 3hHEKTHL.

Camununat 1 peHoIbHbIE COSTUHEHHUS.
BzaumoneicrTeue ¢ 1pyrumu

TOPMOHAMH. OnurocaxapuHbl
["opmoHnanbHas Teopus L[BETCHM S}
Uaiinaxsina BHyTpeHHUE pUTMBI pa3BUTHS
[PACTEHHUIA.
[lgpnoguueckue  sBIEHUS B pUTMaX
OpraHoreHe3a W  pocTa  PacTEeHHM
[{upkanHbple  PUTMBL, MEXaHU3M  HX
00Opa3oBaHwUsl.
Kdppektuposka BHYTPEHHUX PUTMOBR

[Pa3BUTHUA BHCIIHUMH KIIMMAaTUYCCKUMH

(dakTopaMu:  3acyXoil, TMOHIKEHUSIMU

bpaccunoctepounapi:
OU3NOIOTUYECKUE

3¢ (EKTHI: pacTsHKEHHE
KJIETOK, POJIb B
nuddepeHIpoBKe
me3odumna. CXoacTBO

OTBCTOB Ha XaCMOHAaT

n Ha ABK. Canurmoar.

B3aunMmonelicTBue ¢
JIPYTMMHA TOPMOHAMHU.

OnurocaxapuHbl

pabote

Pedepatsr
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TeMInepartypsbl. SBiaeHus crpatudukaim u

SIPOBH3AITHH KakK IKOJIOTUYECKas
aJanTanus.
[IpakTnueckoe  3anstue: [opMoHaNIbHAas BOIPOCHI
perymsauus pocTa U pa3BUTHS PACTCHUM pyOexxHOM 55 OK-3, OIIK-2, s
KOHTPOTBHOI ’ TIK-7, TIK-12 -]
pabote
TemaNe 14. Ouzuosnorus yCTOHYMBOCTH Ctpecc u aganranus. 1 KoHcnekr, 2,5 OK-3,OIlK-2, | [1-5]
[pacTeHUM. Heb6naronpustHsie BOIPOCHI I1K-7, [IK-12
Cipecc u apantauus HebnaronpustHblg (hakTOopbl OMOTHYECKOI pyOexHOI
(hakTOpbl OMOTHYECKOW W aOMOTHYECKOMN 1 a0MOTHYECKOU KOHTPOJILHOM
[IPUPOJIBI. npupoipl. OTBETHBIE pabote
OTBeTHBIE peaklUU pacTEHUM Ha JIEHCTBUE peaKkIu pacTeHU Ha Pedepats

Ba

CTPECCOPOB. Crnemnduaeckue 1
Hecnennpuueckne peakunu. CTpeccoBBIE
0enKu 1 uX QyHKIUH.

JTHBIN MexaHu3MEl

neUInT.
3aCyXOyCTOMYMBOCTH Me30(puTOB
Broicokue KOHIEHTpaluu cojeil. Tumsl
[MOYBEHHOTO

3aCOJICHUSL. Anmanranus

aCTEeHUU K

OCMOTHYCCKOMY n

JIEHCTBHE CTPECCOPOB.
Crnenududeckue u
HecTienugpuecKue
peakuuu. CTpeccoBble
0enku 1 uX QyHKIUU.
Bonnerit nedumur.

Mexannzmbl

3aCyXOYCTOMYMBOCTH
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To

TOKCUYECKOMY JIEUCTBUIO.

0COOBI  TOAJEP)KAHUE  OBOJHEHHOCTH
[TpoTeKkTopHbIE OENKH, CHHTE3HPYIOIIHECS
B pACTEHUSX TIPHU COJIEBOM CTpECCE.
ICOKME KOHILEHTpaluu cojied. Tumbl
TMOYBEHHOTO  3acoyicHusA.  Amanraiys
pacTeHui K OCMOTHUYECKOMY 1
TOKCUYECKOMY JIEUCTBUIO cone
IAHOKCHS M TUIIOKCHS.

KCHYHOCTh  TSDKEJIBIX  METAUIOB IS

paCTeHI/Iﬁ HUX HAKOIIZICHHUEC B TKaHAX.

duropeMeauanms.

Me3o(putoB. Bricokue
KOHIICHTPAIUH COJIEH.
Tunsl TOYBEHHOTO
3acoJieHus. AJanTaius
pacTeHui K
OCMOTHYECKOMY H
TOKCUYECKOMY
JIEWCTBHIO COJIEH.
CrniocoOsl
HoJIJIepKaHHe
OBOJIHEHHOCTH.
[IporexkropHblie Oenku
(I1b)
CUHTE3UPYIOLIUECS B
pacTeHusIX mpu
COJIEBOM CTpEcCCE.
AHOKCHSI ¥ TUTIOKCHUS Y|
pacTeHui.
TOKCUYHOCTbH TSIKEJIBIX
METaJIOB JIJIs

pacTeHUI UX
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duTopeMeuaIusl.

HaKOIIJICHHUEC B TKAaHsX.

Tekymas padora
25
CTYJACHTOB
1-51 pyOe:xxHast aTTecTanus MIIbIOTEPHOE
25
TeCTHPOBaHHUeE
[IpakTrueckoe 3aHsATHE: ®usunoiorus BO[IPOCHI B
YCTOMYMBOCTH pacTEHUI pyOexHOM OK-3, OIIK-2,
4 [1-5]
KOHTPOJbHOU [1K-7, TIK-12
pabote
TemaNel5. OcHOBBI KJIETOUHOM MHKEHEPUH H¢ropus nzyuenus HCIIEKT,
pactenuii (JIekuus nuckyccust) KYJIbTYpbI KJIETOK U BOIIPOCHI K
l.llenn w 3amauM KJIETOYHOM WHXKEHEpUU TKaHel. MeToibl pyOexHOI
OK-3, OIIK-2,
[pacTeHUM. KYJIbTUBUPOBAHUS KOHTPOJIBHOM 4 [1-5]
[K-7, T1IK-12
2.| Meroapl  KIETOYHOW  HMHXKEHEpPUY W30JIMPOBAaHHBIX pabote
[pacTECHHUIA. TKaHEW U KJIETOK Pedepatsr
3. lenHasi MH>XEHEpHUsl paCTEHUN OpPraHHU3MOB.
10 TIIpaktrueckoe 3aHsTHE: OCHOBBI KIETOYHOH HCTICKT, 4 OK-3, OIIK-2, | [1-5]
WH)XCHEPUHU PaCTEHUM BOIIPOCHI K ITK-7, TIK-12
pyOexxHOM
KOHTPOJIBHOM
pabote
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Pedepatsr
11 TemaNe 16. (Jlexuus nuckyccus) OCHOBBI Bimsiaue ¢puzndeckux Koncnexkr,
KJICTOYHOW MH)KEHEPUU PACTCHUI (hakTOpOB Ha pOCT U BOIIPOCHI K
1.Dkosornueckue, MEIHUIMHCKHUE 1 pa3BUTHE pyOeKHOM
COLIMAJIbHO-9KOHOMUYECKHUE pUCKH PaCTUTENIbHBIX TKaHEH KOHTPOJIbHOM
CBSI3aHHBIC C TNPUMEHEHHEM IPOIYKTOH in vitro. pabote
FeHHON MH)KEHEPHUH HuddepenurpoBka | Pedepatst A OK-3, OIIK-2, 15
2.V CcTOHYUBOCTE K NEUCTBUIO aHTUOMOTHUKOB KaJUTYCHBIX TKaHEH. IIK-7, IIK-12 [1-5]
3.Kpatkass wucCTOpUS KYJIbTYypbl KIETOK U Hanpagnenus
TKaHel pPa3BUTHUS KAJLTYyCHBIX
4 MeTtonpl W YCIOBHUSL KYyJIbTHBHPOBAHUS KJIETOK
M30JIMPOBAHHBIX ~ TKAaHEM U KIJIETOK
OpraHu3MOB
12 IIpaktnueckoe 3aHsaTHE: OCHOBBI KIETOYHOM BOTIPOCHI B
MH)KCHEPHUH pacTCHUMN pyOexHOU A OK-3, OIIK-2, s
KOHTPOJIBHOM I1K-7, [IK-12 -]
pabote
13 Tema Ne 17. (nekumst Oecena) OCHOBBI CHHTE3 BTOPUYHBIX 1 Koxcnekr, 2,5 OK-3,0IIK-2, |[1-5]
KJIETOYHOW MH)KEHEPUU PACTECHUI MeTabOoJIUTOB B BOIIPOCHI K [K-7, T1IK-12
1.} cnionb30Banue MeTOMa KYyIbTYp KIETOK M KYJIbTUBUPYEMBIX pyOexHOH
TKaHE B  CO3JaHMM  COBPEMEHHBIX KJeTkax. TexHonoruu KOHTPOJIbHOM
TEXHOJIOT U oOJieryaroniue pabote
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2.]IpuMeHeHre TeXHOJIOTHI, 00Ierdaronux CEJIEKITMOHHBIN Pedepatsr

CEJIEKLIMOHHBIN pouecc MeToJa npouecc Meronbl
KyJIbTYpbl KJIETOK M TKaHeW 3.Mertozapl KJICTOYHOU CEJIEKIIUH.
kietouyHo  cenexkuuu  4.KnonanpHoe I'ubpuamsanms
MUKpPOPa3MHOXKEHHE M O3JI0POBJICHHE COMAaTUYECKUX KIIETOK
[PaCTEHUI

5. Texnonorus MHKPOKIOHAIBHOI'O
[Pa3MHOXEHUS

6..0310pOBJIEHNE TMOCATOYHOTO MaTepuaia

KpunocoxpaneHue. Mertospl
KPUOCOXPaHEHMUSI.
[IpakTuyeckoe 3aHATHE: OcHOBBI BQIPOCHI B
KJICTOYHOW MH)KEHEPUU PACTCHUI pyOexxHOI OK-3, OIIK-2,
2 0 2,5 [1-5]
KOHTPOJIbHOU IK-7, TIK-12
pabote
Texymast padora CTy1eHTOB 0 25
2 pyOe:xHasi aTTecTanust KQMIILIOTEpPHOE 0 25
TeCTHPOBaHHUe
uTroro 14 14 4 0 100
Tabauuya 5.1
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

Ne/mm

Tema

Bun

3aHATHUSA

KoanuecTB

0 4aCoB

AKTHBHBIE

dbopmbl

NuTepakTuBH

bie (popMBbI

Tema: duzuonornsa

pacTeHus Kak Hayka.
1.Ponb ¢duznonoruu
pacTeHUN B IPAKTHKE
CEJIBCKOr0 XO35WCTBA U
cpenu JIPYTHUX
OMOJIOTMYECKUX HaYK.
2.Ucropus pa3BUTHUA
¢dbuznonoruu pacTteHui.
Paboter JK. CeneOne,
J.B. T'enbmonta, XK.b.
bycenro, /[I. IIpuctin,
S. Wuzenraysza, K.A.
TumupsizeBa, A.E. , A.E.
daMUHIIBIHA, KA.
Tumupszesa.
3.A.E.®amuHIBIH —
OCHOBOTIOJIOKHUK
POCCUICKOMN
(U3NOTIOTHH PACTCHHIA.
3. DKoyornueckas
dbuznonorus pacTteHuil.
YactHas  ¢usuonorus

pacTEHU.

[IpakTruecko

€

@pOHTaIBHBIN
orpoc,
o0cyxeHune
pedeparon

JIOKJIaI0B

BBoaabmin

ceMUHap

TeMma: OcobennoctH
CTPOCHHSI PacT. KIIETKH.
Crtpoenue pacTUuTenbHON
kinetkd.  OcobOeHHOCTH
CTPOCHHS KJIETOYHOM
CTECHKH Opranoubt

paCTUTEJIBHOM KJIIETKH.

IIpakTruecko

€

OpoHTaNBHBIN
ornpoc,
o0cyxIeHne
pedepatoB

JOKIaa0B

CemuHap
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[Imactuabl ux cTpoeHue
1 QYHKIUH.
Crpoenne u (yHKIHH

KJIETOYHOW MeMOpPaHBbI.

5-6

Tema: OcoOenHoctu
XMMHUYECKOI0  COCTaBa
pacTUTENbHON KIIETKH.
benku, JKUPBI,
YTIICBOIHI,
HYKJIEUHOBBIE KHCJIOTHI,
0COOEHHOCTH CTpPOECHHUSI.
Pons MHKpO- u
MakpoaieMeHTsl.  Poib
BOJbl B PACTUTEIBHON

KIICTKC.

[IpakTruecko

€

@pOHTaIBHBIN
orpoc,
o0cyxeHune
pedeparon

JIOKJIaI0B

CemuHap

6-8

Tema: ®orocuHTE3 KAk
VHUKalIbHas — (QyHKUHUSA
3€JIEHOT0 pacTeHusl.
Pome  ¢dotocunTEe3a B
KU3HM pAcCTEeHUS U B
TJIaHETapHOM
Mactiraoe.

JIucr Kak opra"
¢dboTocuHTE3A.

OcoOeHHOCTH CTpOEHUS

JIACTA.
DOTOCUHTE3UPYIOLIUE
UTMEHTEI duzuko-

XMUMHYECKas CYIIHOCTh
npouecca (HOToCHHTE3A
U €r0 3HaUY€HUE B
SHEPreTHYECKOM "
IUTACTHYECKOM ~ OOMEeHe
pacTeHusl.

AHTEHHBIE  KOMILIEKC,

[IpakTrHuecko

(&

Cemunap

25



PEaKLMOHHBIA  LEHTP.
Mexanuzm
npeoOpa3oBaHMs
ANEKTPOMArHUTHOU
SHEPrUM B  DHEPIUIO
pa3JesIeHHBIX 3apsoB B
(hOTOXUMHUUYECKHUX

IEHTpax

9-10

Tema: ®oTocuHTE3.
doroxumuyeckas (Pasza
dboTocuHTE3A.
DNEeKTpOH-
TpaHCIIOpTHAS 1ernb
dboTocuHTE3A.
[Muknuyeckui,
HELMKINYECKU I u
ICEBIONUKINYECCKUN
AJIEKTPOHHBIN
TPaHCHOPT.
IIpoctpancTBeHHAs
opranmzamust  OTI[ B
THJIAKOUTHOMN
MeMOpaHe.
DOTOCUHTETUYECKOE

hochopurpoBaHue.

[IpakTruecko

€

CemuHap

11-
12

Tema: JIpixanue.
OOmee mpesacTaBiIeHUE
O JIbIXaHWH, (QYHKIUH.

I ' mukonus.

IIpaxTruecko

€

Omnpoc no
BOTIPOCaM ISt
CaMOCTOSITEITEHOTO

HN3Yy4YCHUS

CemuHap

13-
14

TeMma: [[pixanue.
OKUCIUTEIbHBIN
neHTo30(hochaTHbIN
UK.

[ukn  TpuKapOOHOBBIX
KHCJIOT.

JpixaTenbHas

AJIEKTPOH-TPAHCIIOPTHAS

[IpaxTruecko

€

OO6cyxieHne
paboter Ompoc 1o
BOIpPOCaM IE

CaMOCT. U3y4EHHUs

Cemunap
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nenb. OKuCIUTENbHOE

dbochopmmmpoBanue.

15-
16

Tema: BomooOmeH.
KommmuectBo
nmoTpedIsieMoit
pacTeHuemM BOJIbI,
colepKaHUE BOJABI B
KJIeTKaX, TKaHAX H
opraHax.
Cocrapismomue
BOJTHOTO MOTEeHIHAJIa
KIETKU.  AKBarnopHuHbI
(6enmku BOJHBIX
KaHaJIOB), UX CTPYKTYypa,
MIPUHLUIT paboThL.
Tpancopr BOABI 1O
pactenuro. KopeHp Kak
OCHOBHOM oprax
MOTJIOIIEHUS BO/IBI.
MexaHusM pasguanbHOIO
TpaHCIIOpTa  BOJIBI B
KOpHE. Brinenenue
BOJIbI pacTeHueM.
['yrranus, «IIIaY»
pacTeHuil.
Tpancnupanuss u  ee
pOJIb B KU3HU PACTCHUM.
KonmnuectBeHHble
MOKa3aTeNn
TpaHCIIUpaLUU:
MHTEHCHUBHOCTb,
MIPOTyKTUBHOCTb,
TpaHCIIUPALUOHHBIN

Kod(puImeHT.

[IpaxTruecko

€

@poHTaIbHBIN
o1poc,

obOcyxaeHne

Cemunap

17-

Tema: MuHepaibHOE

[IpakTHuecko

@pOHTAIBHBIN
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18

[IATaHUE PACTCHUM.
[TotpebHoCcTh pacTeHuit
B AIIEMEHTaxX
MUHEPATBFHOTO MHUTAHUS.
®usnosiornyeckas poib
MaKpoO3JIEMEHTOB (a30T,
dbocdop, KaJIBITHH,
Marsuim).
du3nosiornyeckas poib
MHUKPO3JIEMEHTOB
(>keme3o, IMHK, MeEb,
6op, MOJIMOEH,

KOOaJIbT, MapraHeir).

onpoc  Kpyrusiii
CTON  OOCYXKICHHE
pedepaToB u

JIOKJIAI0B

UTOIoO:

50(1cemecTtp)

Tema: MuHepajbHOe
NUTAHWE PACTEHUIA.
DOYyHKIUOHAIbHAA
KJIaccu(pukanus
3J1eMEHTOB
MHUHEPAJIbHOI0
nutanusi. Kopenb kak
opra” MOTJIOIIEHHSI
MUHEPAJTbHBIX
3J1EMEHTOB,
cnenupuIecKnX
CHHTE30B c 115'¢
yyacTuem "
TPaHCHOPTA.
MexaHu3MbI
NOCTYIJICHHUSI MOHOB B
CII u 3HauYeHHE ITOrO
Tamna MOTJIOIIEHHSI.
Moaenu mnocTynjieHus
HOHOB B KOpEeHb,

TPaHCHOPT

[IpaxTruecko

€

Kpyrubrit CTON
o0cyxaeHue
pedepaToB u

JIOKJIAIOB
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MHHEPAJTbHBIX

BellleCTB B KCHJIEMY.
AnonjacTHbIH "
CUMILIACTHBI  MYTh.
B3aumopeiicTtBue "
peryJsinus CHCTEM
TPAHCNIOPTA WOHOB W3
cpeasl B KOpeHb H
3arpy3ku KCHJIEMBI.
Cunrernueckas

GyHKIMS KOPpHS

Tema: dusnoisorus
pocta ©  pa3BUTHUA
pacTeHuil.

O6mmume
3aKOHOMEPHOCTH pOCTa.
Iloxazatenn pocra, S-
00pa3HbIif XapaxTep
KpUBOM  pocTa,  €ro
¢a3el.  Tumel  pocta
Opranuzanusi MEpUCTEM
KopHSI U cTebns. Poct u
NEeSTETHHOCTD
MepucteM. Kietounsie
OCHOBBI pocra.
MexaHu3Mbl
Mop(oreHesa pacTeHui.
[TonspHocTs. MHIyKImus
TE€HETUYECKUX
porpamw,
MOP(OTreHEeTUYECKHE
IpaueHThI U
OpUEHTallUs KIETOK B

IPOCTPAHCTBE.

IIpakTruecko

€

Ob6cyxnenue
pabotel Ompoc 1o
BOIIpOCaM IS

CaMOCT. U3y4YEHHUS

CemuHap
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LlemocTHOCTD H
KOPPEISITUBHOE
B3aHUMOJICHCTBUE

OpIraHoOB.

Tema: T'opMoHnanbHas
peryisiuMs  pocta  H
Pa3BUTHS PACTECHUIA.
AYKCHHBI.
uTOKMHUHBL.
I'n66epemuHbI.
AlGcru3oBasi  KHCIOTA.
OtuneH.
bpaccunocrepounapt:
OMOCHHTE3,
MHOT000pa3ue.
OU3nOIOTHYECKUE

3¢ (deKTh:  pacTsoKeHue
KJIETOK, poib B
g depeHInpoBKe
Me3zoduia.

JKacmMuHOBass  KHCIOTAa.

buocunres u
buznonornyeckre

3¢ eKThI. Mecro
KACMOHATOB B
peryusiuu OTBETA.

CXOICTBO OTBETOB Ha
s)kacmMoHatr u Ha ABK.
Camumunatr wu  Japyrue
(dheHObHBIC
COEUHEHHS.
Bo3moxxknast poiar B
perynsnuu

TCPMOTCHEC3ad, OTBCTA HaA

IIpaxTHuecko

€

Kpyrasiit CTOJI
o0cyxeHne
pedepaToB u
JTOKJIaJI0B
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BUPYCHYIO  HMH(EKIHIO,
[[BETCHUHU.
BsaumopeiictBue C

APYTUMH  TOPMOHaMH.

Onurocaxapussl.

Tema; ®uznonorus | [IpakTuaecko Ompoc o | Cemunap
YCTOMYHBOCTH e BOIIpOCaM TS

pacTeHHI. CaMOCT. U3yYCHUS

Crpecc wu agantamus
HebnaronpusitHeie

(bakTOopel  OMOTHYECKOUH
u abMoTHYEeCKOU
TIPUPOJIBI. OTtBeTHBIE
peakuuMd pacTeHud Ha

NEUCTBAE  CTPECCOPOB.

Crnenmnduieckue u
HecnenuQruuecKue
pEaKUrH. IIpupona
HecrenupuaecKux

peakuuii.  CtpeccoBbie

O0enku W UX (QYHKIHH.

Bonausrii JTeUIUT
MEXaHU3MBI
3aCyXOYCTOHYNBBIX
Me30(hUTOB.

Bricokue KOHLEHTpauu
coJieil. Tunst
MMOYBEHHOT'O 3aCOJICHHUS.

AnanTanusi pacTeHUl K

OCMOTHYECKOMY 31
TOKCHYECKOMY
JNIEUCTBUIO. Crooco0sl
NoJiepKaHue
OBOJIHEHHOCTH.
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[IporexropHbie  Oenku
(I1B),

CUHTE3UPYIONTUECS B
PaCTeHUSX MPH COJIEBOM
cTpecce. Bricokue
KOHIIEHTpPAllUh  COJICH.
Turmer MIOYBEHHOT'O

3acojieHns.  Amamnrarnus

pacTeHuit K
OCMOTHYECKOMY u
TOKCHYECKOMY

IEVCTBUIO CoJIEH.

CrniocoObl  moaIepskaHust
OBOJHEHHOCTH.

[IporekTopHble  Oenku
CUHTE3UPYIOIIHeCs B
pacTeHUsIX MPHU COJIEBOM
cTpecce. AHOKCHUS U
runokcusi. TOKCMYHOCTB
TSDKENBIX METAJIOB st
pacTeHuit Hux

HAKOIVICHUEC B TKaHIX.

duropemeauanmsl.
8
Tema: OcHoOBBI Ob6cyxnenue CemuHap
KJI€TOYHOM pedeparoB
HHKeHEPUM PaCTEeHUIA. JTIOKJIaJIOB.
e w  3apaum @pOoHTATBHBIN
KJIETOYHOM ompoc
9
HHIKEHePUH PACTEeHUI.
Metoabl KJIETOYHOM
HHKEHePUH PaCTEeHUI.
I'ennasn WHKCHepUus
pacTeHuii.
10
11 | Tema: OcHoBblI | [IpakTHyecko OO0cyx)IeHne CemuHap
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KJIETOYHOM
HHKeHEPUM PacTEeHUId.
IK0JOrHYecKHe,
MEeINIHHCKHE "
COIHAIBHO-
IKOHOMHYECKHE
PUCKH, CBSI3aHHbIE C
NpUMEHEeHHeM
NMPOIYKTOB TeHHOH
HHKEeHEePHUHM.
YcroiiuyuBoCcTh K
el CTBHIO
AHTHOHOTHKOB.
Kparkas HCTOPHUSA
KYJbTYPbl KJIETOK W
TKaHe.

Meroasl u yciaoBus
KYJbTHUBHMPOBAHUA
HU30JIMPOBAHHBIX
TKaHelH | KJIETOK

OPraHu3MoOB.

pedeparon
JTOKJIaJI0B.
OpoHTaNTBHBIN

orpoc

12

13

Tema: OcHoBBI
KJIETOYHOM
UHKEHEePUH PacTeHuid.
Hcnoan3oBanue
MeToaa KYJbTYP
KJEeTOK M TKaHed B
CO31aHUH
COBPEMEHHBIX
TEeXHOJIOTHid.
IIpumenenune
TEXHOJIOTHIi,
00J1er4yanumx

CeJIeKIIMOHHBI

[IpaxTruecko

€

OO6cyxneHue
pedepatoB
JIOKJIaJI0B.
@pOoHTaIBHBIN

orpoc

CemuHap
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npoiuecc MeToaa
KYJbTYPbl KJIETOK W
TKaHel.

Metoanl KJIeTOYHOM
ceaexknnn KionannHoe
MHUKPOPa3MHOKEeHHEe H
03710pOBJIEHH €
pacTeHuii.
TexHoJ0rus
MHUKPOKJIOHAJIBHOTO
Pa3sMHOKeHMS.
O3nopoBienne
MOCaZ04YHOIr0
MaTepuaJia.

Kpuocoxpanenmue,

14

Hroro: 14
(2cemectp)

HUTOTIO: (lcemectp+
2cemecTp)

50+14

7. Y4eOHO-MeTOAUUECKOE 00ecTieueHHe CAMOCTONATeIbHONH padoThl

CamocrosTenbHass paboTa CTYACHTOB SBJSETCA OJHOM K3 BaKHEHIIMX COCTaBIIAIOLINX
oOpa3zoBaTenpHOro npouecca. OCHOBHBIM NPUHIMIIOM OpPraHU3ALUU  CaMOCTOATENBbHOM paboThI
CTYACHTOB  SIBJISIETCS KOMIUIEKCHBIM  TIOJXOJ, HANpaBlICHHbI Ha (OPMHUPOBAHHE HABBHIKOB
PEnpOAYKTUBHON U TBOPUYECKON NEATEIILHOCTH CTYACHTA B ayIUTOPUH, IIPYU BHEAYAUTOPHBIX KOHTAKTaX C
npernojaBaTesieM, Ipy AOMAaIlHEeH OArOTOBKe.

Bo Bpems JsieKUMHM CTYIEHTBHI JOJDKHBI BECTH KOHCIEKTHI; (OpMa 3alucu KOHCIIEKTOB — IIO
YCMOTPEHHIO Ka)KJOr'0 CTYAEHTa, HO B HUX B 0053aTENILHOM MOPSAKE TOJDKHBI OBITh 3a(UKCHPOBAHBI
OCHOBHBI€ TOJIOKEHUS (BBIBOJIbI) JIEKIMH, JIOTUKA JOKA3aTeIbCTBA.

CamocrosTenbHas paboTa CTYAEHTOB BO BHEAyJAUTOPHOE BPEMs HAUMHAETCS C PelaKTHPOBAHUSA
KOHCIIEKTOB JIEKIIMH. 3aTeM CcleAyeT HW3y4YeHHE PEKOMEHIOBAaHHOW IPENOoJaBaTeIeM OCHOBHOW U

I[OHOJIHHTGJIBHOﬁ JIUTCPATypPbl, KOTOpas, C OI[HOﬁ CTOPOHBI, MTO3BOJIUT AOMNOJHHUTL KOHCIICKTHI HOBBIMU
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CBEJICHUSIMH, a C JPyroil CTOPOHBI, SABISETCS BaXKHBIM MOMEHTOM B IOJTrOTOBKE K JIaOOpPaTOpPHO -
IIPAKTUYECKOMY 3aHSTHIO.

CTyneHTBbl TOJKHBI CBOEBPEMEHHO BBINOJIHATH BCE 3aJ[aHMsI, MPEAJIOKEHHBIE MPENOoJaBaTEeIIEM.
Pe3ynbTaThl BBINOJIHEHHBIX 3aJaHUH A CaMOCTOSITENbHON pabOThl OQOPMIISAIOTCS B MEYaTHOM (B
UCKITIOUUTEIbHBIX CIIydasix — PyKOIMCHOM) BHJIE. B Xoze ceMecTpoBoii paboThI CTYJeHTa YUUTHIBAIOTCS

€ro TPaKTHYECKUE Pa3padOTKH, CBH/ICTEIIbCTBYIONINE 00 YCIICIITHOM OCBOSHUH JTUCITUTUIAHEI.

DopMbI CAMOCTOSITEILHON PA00THI CTYAEHTOB:
a) cocTaBlieHHE pedepaTUBHBIX COOOIIEHUI HA MPEITI0KEHHBIE TEMBL;
0) noaroroBka npeseHtanuii B Power Point;
B) TOJrOTOBKA MHCHMEHHBIX HMJIM YCTHBIX BOIPOCOB W 3aJaHHM JUISI CAMOCTOSTEIBHONH PabOTHI
(momarTHue 3a/1aHus);
I') KOHCIIEKTUPOBAHHE HEKOTOPHIX BOIPOCOB TE€M, Pa3AelioB, BEHIHECEHHBIX HA CAMOCTOSITEIBHYIO
pabory;

1) y4acTHE B JUCKYCCHSX.

IIpumepHas TemaTHka pedepaToB) 10 TeMaM:

1. BausHHe aHTPONOreHHBIX (AKTOPOB HA KAUECTBEHHBIN COCTAB JIEKAPCTBEHHBIX PACTEHUI.

2. Mertoapl KaueCTBEHHOTO U KOJMYECTBEHHOTO aHajIn3a OMOJIOTMYECKH aKTUBHBIX BEILIECTB B
JIEKaPCTBEHHOM PAaCTUTEIIBHOM CBIPbE.

3. MeToapl KOJMYECTBEHHOIO aHaln3a OHOJOIMYECKH AaKTHBHBIX BELIECTB B PACTHTEIHHOM
CBIPbE.

4. Tlomucaxapunel. Ctpoenue. Kimaccudukamms. MeToasl Ka4eCTBEHHOTO M KOJIHYECTBEHHOTO
anaimsa. Llemmnonosa. I'emunemmonosa. Kpaxman, ciusu, kamenu. [lekTnHOBEIE BemecTBa

5. IlnanerapHas posb GOTOCHHTE3A.

6. ®dusnonorus pacTUTENbHON KIETKHU.

7. @U3HOIOTMYECKas CyIIHOCTh M 3HAYECHHE JIBIXaHUS B KU3HHU PACTCHUSI.

8. CaeroBbIE M TEMHOBBIE PEAKLIUU (POTOCHHTE3A.

9. PesynpraThl pocTa pacTeHH.

10. IlpakTHueckoe HCIIOJIB30BAHUE PETYJIATOPOB pPOCTa B JIECHOM XO3SIMCTBE U 3€JIEHOM
CTPOUTEIBCTBE.

11. BnusHue BHEIIHUX YCIOBUNA HA pOCT PACTEHUM.

12. ®OU3HOTOTHYECKUE OCHOBBI ONBUICHUS, IBCTCHUSA, OTINIOAOTBOPCHUSA U IIJIOJOHOIICHUS

PexoMenpaunuu cryaeHram mno opopmiieHuro peeparon
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1. Tema pedepata BbIOMpaeTCs W3 CHHCKA, MPEJIOKEHHOTO TIperojaaBareieM, B
COOTBETCTBUU C TeMaMu paboueill mporpaMmsbl 1o aucHuruimae «bezonacHocTs ToBapoBy». Jlomyckaetcs
BBIOOp CBOOOJIHOM TEMBI, HO IO COTJIACOBAHUIO C MPEToJiaBaTelieM W B paMKax TeM Yy4eOHOro IiaHa Io
JAHHOW AUCLUILIMHE.

2. Jlns wHanmwcanus pedepara CTYIACHTY HEOOXOAMMO O3HAKOMUTHCSA, U3YyUUTh U
MPOAHAM3UPOBATh 1O BHIOPAaHHOW TeME 3aKOHOJATENbHBIE U  HOPMATHUBHBIE  JIOKYMEHTHI,
WHCTPYKTHUBHBIN MaTepHual, CIeIHAIN3UPOBAHHYIO JIUTEPATYPY, BKIIFOYAs IEPHUOTNICCKUAE MyOTMKAIIUN B
JKypHaJax M razerax, COOpHUKHU cTaTteid, MOHOrpaduu, y4eOHUKH.

3. Pedepar momkeH comepxaTh IUTaH pa0OTHI, BKIIOYAIONIMA BBEICHHUE, JIOTMUYECKU
CBSI3aHHBIN TIEPEYCHb BOIPOCOB, IMO3BOJISIONINX PACKPHITH BBIOPAHHYI0 TeMy U CPOpPMYITUPOBATH
MOJTYYCHHBIC BBIBO/IBI, 3aKIIOUEHUE, OMOIMOTpadMuecKuii CIIMCOK.

4. O0BEM pedepara MOMKEH cocTaBiiaTh oT 10 10 25 CTpaHMIl MAIIMHOIIMCHOTO TEKCTa.
Pabora momkHa OBITH BBITIONHEHa Ha Oenoil Oymare craHgapTHoro nucta A4. TekcT HOMKeH OBITH
OTIIeYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM pemakrope Microsoft Word u oTBewars cleayronum
TpeOOBaHUAM: MMapaMeTPhI MOJIEH CTPAHMI] JOHKHBI OBITh B TIpE/eiiax: BepxHee U HUKHee — o 20 mwm,
npaBoe — 10 MM, aeBoe — 30 mMm, mpudt — Times New Roman Cyr, pazmep mpudra — 14, MeKCTpOUHBIH
WHTEpBaJl — MONXYyTOpHBINA. JIeHTa mpuHTEepa — TobKko u€pHoro 1Beta. Hymepanus crpanuil B pedepare
JIOJKHA OBITh CKBO3HOHM, HAYMHASI CO BTOPOW CTpaHUIbl. Homep mpocraBisieTcss apaOCKUMU Iu(paMu
MOCPEUHE CBEPXY KaXKIAOW CTPAHUIIBI.

5. Kaxxaplif MyHKT T1aHa JTOJDKEH HAYMHATHCS C HOBOM CTpaHHIBI. OJTO K€ MPaBUIIO
OTHOCUTCSI K JIPyTUM OCHOBHBIM CTPYKTYpHBIM YacTsM pa0OThl: BBEACHHUIO, 3aKIIOYCHUIO,
oubnmorpaduyeckomy crucky. TeKcToBast 4acTh pabOTHI HAUMHACTCS C BBEJCHUS, KOTOPOE HE CUMTACTCS
CaMOCTOSITEIIbHBIM pa3/iesioM, TIO9TOMY HE MMEET MOPSIKOBOTO HOMEpa. BBemeHue ecth CTpyKTypHas
qyacTh paboThl, B KOTOPOIH apryMEHTHpPYETCs BBIOOp KOHKPETHOM TeMbl, 0003HayaeTcs e€ aKTyalbHOCTb,
CTaBSATCS IIeNIM U 331a4H, KOTOPHIE MPENoaraeTcs peunTb. BeeneHne mo 00bEMy MOXKET OBITh OT OJTHOM
JI0 IBYX CTpaHuil. TexcTroBas 4acTb pabOThl 3aBEpIIACTCS 3aKJIIOUEHHEM, KOTOpOE, KaK M BBEJICHHUE HE
paccMaTpUBaeTCs B KadeCTBE CAMOCTOSITEIBHOTO paslielia W TOXKEe HE WMEET TOPSIKOBOIO HOMEpA.
3aKioueHrne MOKET OBITh BBIMOJIHEHO B 00BEME OT OJHOM 10 JBYX CTpPaHMIl U COJAEPKUT OCHOBHBIE
BBIBO/JIbI, K KOTOPBIM MPUIIEN CTYACHT MPH BBIIOIHEHUH pedepaTa.

6. bubnmorpadguyeckuii CIMCOK COCTaBISETCSI Ha OCHOBE HMCTOYHHUKOB, KOTOpBIE ObLIH
MPOCMOTPEHBl W W3Y4YEHBl CTYJASCHTOM TpU HamucaHuu pedepata. JaHHBIH CHOUCOK OTpa)kaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYIEHTa, YTO MO3BOJIAET CYIUTh O CTENEHHU €ro MOJArOTOBKU U
yray0aeHnH B BRIOpaHHYIO TeMaTuKy. UToOBI n30ekaTh OMMOOK MPU OMHMCAHUU KaKOT0-TH00 UCTOUHHUKA,
HEOOXOJMMO TIIATEIBHO CBEPUTH €r0 CO CBEICHHUSMH, KOTOPBIE COJEPKATCS B COOTBETCTBYIOIIUX

BBINIMUCKAX W3 KaTajoroB W OumbOmuorpaduueckmx ykazaTensx. Bcs ucmosnbp3oBaHHas JuTeparypa
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pasMCiacTCsa B CICAYIOHIEM TMOPAAKEC: 3aKOHOHATCIILHBIC AaKTbI, ITOCTAHOBJICHUSA, HOPMATHUBHBIC

JOKYMEHTBHI; BCS OCTaJIbHAS JINTepaTypa B an(aBUTHOM HOPSIIKE; UCTOYHUKU U3 ceTu MHTepHeT.

8. OueHovHbIe CpeacTBA AJIsl TEKYLIEro KOHTPOJISA yCIIeBaeMOCTH, PyOe:KHOM
aTTecTalMy U MPOMEKYTOYHOM aTTeCTAlMU 110 HTOraM OCBOEHHUS IMCUMILINHBI.

OueHOYHBIH JMCT 3alIUTHI pedpepaTa/mpoexTa

HaunMmeHoBaHune nmoxka3sareis BrisiBieHHble HemocTaTKHn H | OTMeTKa

3aMecdaHus

1. KAYUECTBO MCCJIEJIOBATEJIbCKOU PABOTHI (PEDPEPATA, IIPOEKTA)

1. CoorBeTcTBHE  copaepKaHHUs  PaOOTHI

3aIaHUIO

2. FpaMOTHOCTL HU3JI0KCHUA M Ka4C€CTBO

odopmiieHUs] paO0OThI

3. CaMOCTOSTEIPHOCTh BBITIONHEHUS PabOTHI,
riryOnHa popadoTKH MaTepuana,
HCTIONIb30BaHNE PEKOMEHIOBAaHHOU u

CIIPaBOYHOM JTUTEPATYPHI

4. (OOOCHOBAaHHOCTh M JOKa3aTEILHOCTH

BEIBOJIOB

OO01as onieHka 3a BoinosHenue 1P

1. KAYUECTBO JJOKJIAJIA

1. CootBercTBHE  coOJepKaHUsA  JOKJIaaa

COJIEPKaHHUIO pabOTHI

2. Brienenre 0CHOBHOM MBICIH PabOTHI

3. KauecTBO U3J103KEHUS MaTepuaia

O0111ast OIleHKa 3a JOKJIaL

III. OTBETHI HA JONOJHUTEJIBHBIE BOITPOCHI I10 COAEP)KAHMIO PABOTHI

Bompoc 1

Bompoc 2

Bompoc 3

OO0u1as oueHKa 3a OTBETHI Ha BOMPOCHI

NTOI'OBA OLIEHKA 3A 3AIIIATY

®Dopmbl padoTHI CTYIEHTOB

@opmbl pabOTHI: JIEKIIUH, CEMUHAPhI, KOHTPOJIbHBIE PaOOTHI, CAMOCTOSTEIbHBIE PAOOTHI (UTCHHE
JTUTEepaTypel, pabora B OuONHOTEKe, pedeparhl, NPE3CHTAIlMH, ITUCKycCHH, padoTa B CHCTEME
JTUCTAHIIMOHHOTO OOYYCHHS).

Buabl koHTpOJISK

Texymuii (Ha CEMHHApCKUX 3aHATHSAX), NPOMEXKYTOUHBIM (pyOekHas arrecTamus -
TECTUPOBAHUE), UTOTOBBIN (PK3aMEH B 5 ceMecTpe).

Texynmit KOHTPOJIb — 3TO HEMPEPBIBHO OCYIIECTBIISIEMbI MOHUTOPUHT YPOBHSI YCBOCHHUSI 3HAHUU

u q)OpMI/IPOBaHI/IH YMeHI/Iﬁ W HAaBBIKOB B TCUCHHUC CCMCCTpa HIIH y‘Ie6H01"O rojaa. TGKYHII/Iﬁ KOHTPOJIb
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3HaHUH, YMEHUH W HaBBIKOB CTYAEHTOB OCYIIECTBIISIETCS B XOZ€ Y4EOHBIX (ayJUTOPHBIX) 3aHATHUH,
IPOBOAMMBIX MO pacnucaHuio. PopMaMu TEKYIIETr0 KOHTPOJS MOTYT OBITh ONPOCHI HA CEMHHAPCKUX
3aHATHUAX, a TaKKe KOPOTKHE (Hampumep, A0 15 MUH.) 3aJjaHUs, BBIIIOJHSAEMbIE CTYJEHTAMH B Hadaje
JEeKIMU C LENbI0 MPOBEPKH HAINYMA 3HAHUM, HEOOXOIUMBIX U1 YCBOEHHsS HOBOTO MaTepuala WU B
KOHIIE JIEKIIUHU I BBISICHEHMSI CTEIIEHU YCBOEHUS M3JI0KEHHOIO MaTepHaa.

Buasl Tekymero KOHTpoJIs:

a) ppoHTANBHBIN OIPOC;

0) KOHTPOJIbHBIC PAOOTHI;

B) pelllecHHE CUTYAIlMOHHBIX 33]1a4;

T') HaIllUCaHUE 3CCe;

J)IOATOTOBKA JI0KJIa/10B, pedepaToB, BHICTYIUICHU;

[TpoMeKyTOUHBIA KOHTPOJIb — TECTUPOBAHKE TI0 OTACIBHBIM pa3/iesaM JIUCIHITINHBIL. _

PyOexxHbIf KOHTPOJb OCYIIECTBISIETCS MO OoJiee WM MEHEe CaMOCTOSTENbHBIM pasieiam —
y4eOHBIM MOJYJISIM Kypca M HIPOBOAMUTCA O OKOHYAHMM M3YUEHHUs MaTepuaja MOJYJs B 3apaHee
YCTaHOBJIEHHOE BpeMmsl. PyOeXHbIN KOHTpPOJIb MPOBOJIUTCS C LIEJbI0 ONpPECIICHUS KauecTBa YCBOCHUS
Mmarepuana ydyeOHOro MOAyns, B LieloM. B TeueHue cemecTpa NMpOBOJIUTCSA JABAa TAKMX KOHTPOJBHBIX
MEPOTIPHUATHS 110 TPaduKy.

W ToroBBIi KOHTPOJIb 3HAHUHN TI0 TUCIUTUIMHE - 9K3aMEH B YCTHOU (hopMme.

WUtoroBasg omeHka 3HAaHUWA CTYyJE€HTA, OCYIIECTBIAETCS IO HAKONHUTEIbHOW CHCTEME

CYMMHpOBaHHEM OaJlJIOB, MOJTYYEHHBIX B MPOIIECCE TEKYIEro U pyOeKHOTO KOHTPOJIS.

Metoauxka ¢popMUpPOBaHHA Pe3yaIbTHPYIOLIECH OLEHKHU
PopMHpPOBAaHNE OLEHKH IO TEKYIIEMY W UTOIOBOMY KOHTPOJIFO YPOBHS 3HAHUM IO JUCIUIUIMHE
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM OaJIbHO-PEUTHHTOBON OLIEHKU pabOThI CTYAEHTA.

1 —s1 pyOerKHAs aTTecTalys - MaKCUManbHO 50 0asioB; U3 HUX:

Ot 0 5o 25 6amnoB (P;) — arrecTanmonnas (pyOekHast) KOHTPOJIbHAsS paboTa;

Ot 0 1o 25 6amnoB (T))— Texymias padboTa CTyIeHTa B TeUEHUE PyOeka

2 -5 pyOekHas aTTecTanus — MakcumanbHo 50 6asoB; U3 HUX:

Ot 0 5o 25 6amioB (P,) — arrecranmonHas (pyOexHast) KOHTPOJIbHAsE paboTa

Ot 0 10 25 6amnoB (T,) — Texymas padoTa CTy/IeHTa B TeUECHHE pyOexka

Ok3ameH (D) — MakcuManbHO 50 6aioB.

3auer (3) — makcuManbHO 50 GayIoB.
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[To mpeameram, umeromuM (GOpMy KOHTPOIS 3a4eT/3K3aMEH, BO3MOXKHO IPOCTABIICHHE OIICHKU
«3aUTCHO»/» yJIOBIICTBOPUTEIHHOY, UITH «XOPOIIIO)», W «OTIIMIHO», B COOTBETCTBUU C HAOPAHHOW CYyMMBI
0aJIoB B ceMecTpe.

CTyIeHT UMeeT MpaBO ClaBaTh 3K3aMEH B COOTBETCTBUH, €CIIM TOJIYYCHHBIH «aBTOMATHYCCKI
pe3yabTaT o HaOpaHHOM cyMMe OasIoB ero He ycTpauBaeT. Eciu ke cTyaeHT HaOpan MeHee 56 6aiioB, To
OH 00s13aH ClIaBaTh 3a4€T/9K3aMEH B CECCHIO B YCTAHOBIICHHOM TOPSIIIKE.

Crynent, HaOpaBIIMiA Ha pyOEKHBIX arTecTanusax 36 u Oosee 6aIOB, 00s3aH CAaBaTh SK3aMeH (B

yCTHOM (hopMe) KOMUCCHOHHO BO BpeMsi ceccrd. MITorosas orieHKa BHIBOJUTCS CIEIYIOIIUM 00pazoMm:
P +P,+3

O=T +T,+ 5
Crynent, HabpaBInii Ha pyOeXKHBIX aTTecTaluAX MeHee 36 OamoB, K caue SK3aMeHa B CECCHIO He
JIOITyCKAeTCsl.
[To mpeameram, umerouM (HopMy KOHTPOJIS 3a4€T, BO3MOXKHO MPOCTABJICHUE OLIEHKH «3a4TCHOY,
€CJIM KOJIMYECTBO HAOpaHHBIX O0ayIoB mpeBbimaet 55. Eciou ke cTyneHT HaOpan mMeHee 56 06aioB, TO OH
00s13aH cl1aBaTh 3a4eT B CECCHUIO B TAKOM e MOPSAKE, KaK U IK3aMEH.

[Tepecuer nonydeHHoi uToroBoii (O) cyMMBbl OajIoB MO MPEIMETY B OLIEHKY HMPOM3BOIUTCS IO

mikase (Tabiumna):

o «OTIHYHOY - 86-100 0ajIoB;

o «xoporoy» - 71-85 Gannos;

L «YAOBJIETBOPUTENHHO» - 56-70 6auioB;
. «3ager» - 56-100 6amoB.

CrynenTsl, HaOpaBm#e 55 6aUI0B M MEHEe MO JUCHIUIIIHHAM, MTPEAYCMaTPUBAIONINM 3K3aMEH; 10
TUCIUIUTMHAM, TpeIycMaTpUBarOIMM 3a4éT — 55 Oamia ©W MeHee — TMOJNYy4YalT OIEHKY

«HCYHAOBJICTBOPUTCIIBHO» WUJIN «HE 3aUTCHO» COOTBCTCTBCHHO.

IHIkana umoz060ii akademuueckoll ycneeaemocmu Cmy0eHmaos

Cucmema oyenox COI'Y
Cymma b6annos Ha3zsanue Yucnogoti axgusanenm
86 - 100 Omauuno 5
71-85 Xopouwio 4
56-70 Yooenemsopumenvro 3
36-55 Heyoosnemeopumenvho 2 (Fx)
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0-35 2(F)

B ToM cmyuae, korma HaOpaHHbIE B ceMecTpe Oalibl HE TMO3BOJSIOT CTYIEHTY TOIYYUTh
YIOBJIETBOPUTEILHON OLIEHKH, OH UMEET MPaBO CIAaBaTh IK3aMEH/3a4eT B CECCHIO 10 BeoMocTh Ne 2 6e3

ydeTa TeKyIluX OajuIoB U MOJIyYUTh MakcuMasbHO 70 6auios.

Cemectp 5
Bonpocsl k I py0esxHoii KOHTPOJIbHOIT paGoTe
1. OO0BexT 1 IpeAMeT (PU3HOIOTHU PACTCHHM. 3a1a4uu (PU3HOJIOTHH PACTCHUI
HcTopudeckuii ouepk pa3BuTus (U3HOIOTHH PACTCHUN.
Mecto (pu3mnonoruu pacTeHuit cpeau Apyrux Hayk.

Meto/bl, ucoab3yemMble B (PU3HOIOTHH PACTEHUN

w»ok »w N

CTpoeHHe KIETOYHOM CTEHKHM pacTeHui. BemiecTBa, BXOASIIME B COCTAaB KIETOYHOH
cteHku. CBoiicTBa U QYHKINU KJIETOYHON CTEHKH.

6 [Tnasmonecmsbl. Ctpoenue u pyHkiuu. CUMIUIACT. ATOIIIACT.

7. @ynkuuy anmapara ['onbaKy.

8 [Tpoueccsl, npoucxomsiue B I1IIC.

9 Baxkyonu, npoBakyoJiu, TOHOILIACT

10.  Sapo. Crpoenue saapa. Hykneomasma.

11.  I[uro3oms. Ponpe MukpoTpybouek n MukpodmiaMeHToB. Poib iuToCKIIeTA.

12. Pons DIIC u pubocoM B KU3HEACITEIIPHOCTA PACTUTEIIBHON KIIETKH.

13.  Muroxonapuu. CTpoeHue u QyHKIMU MUTOXOHAPHH.

14.  Ilnactuppl. Xmopomtactel. Tumakouasl. Ctpombl. ['paHanbHble M arpaHalbHbIE
XJIOPOIUIACTHI.

15. XpomomnacTsl U JIEHKOIIACTHI.

16.  CpoiicTBa )XUBOM KJIETKH.

17.  Xumuuyeckue  KOMIIOHEHTHl  KJIETOYHOH  MeMmOpanbl. Jlumuapl,  ¢ochomunuisl,

TIIUKOJIMITA AL, OEJIKH.
18.  XuMmuYeckue KOMIIOHEHTHI KJIETOYHOW MeMOpaHbl. benku, crpoeHue. AMHMHOKHCIIOTHI.

OyHKIMH MEMOPAaHHBIX OEJIKOB.

19.  CrpykTypbl OETKOBON MOJEKYIIHI.

20. Opranuzanus KIeTOYHOW MeMOpaHHbI.

21. 3HayeHre roMeocTrasa Juisi KJIIETOK pacTeHUH.

22. [MTuroumTo3. OTIMYHE MUHOIMTO3a OT (ParouuTo3a.
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23.

Ponib BoABI B :KHU3HHU paCTeHHﬁ. I'omeocTaTruueckas Boja.

24.  BonHbIil 0OMEH pacTeHHH.

25. I'yrranumsa. Tpancnupanus.

26. UYrto Takoe BOAHBIN neduruT?

27.  MimmoOunu3oBaHHas BOJA M I'MJIpaTallMOHHAs BOJA.

28.  CopneprkaHue BOJBI B OpraHax pacTEHU.

29. Knerka KakK OCMOTHYECKas cHUCTEMA. M30TOHMYECKUI, TUIMOTOHUYECKHUH,
TMIIEPTOHUYECKUI.

30. B xakoM COCTOSIHUM HaXOJUTCS BOJA B BaKyOJId, B KJIETOUYHOM CTEHKE, B IUTOIIa3zMe?

31.  MexaHu3MBbI IOCTYIUIEHHUS BOJbI B KJIETKH PACTEHUI

32.  AxBanopuHbl. QyHKIIMH aKBOIIOPUHOB. JIoKanu3amus B KieTKax.

33. Kakoe 3HaueHHMe HI OKOJIOTMYECKUX HCCIENOBAHMNM MMEET 3HAHHME BEJIMYUHBI
OCMOTHYECKOI0 NTOTeHIIHaa?

34. KopeHp Kak TIJaBHBIM OpraH MoCTyIUIeHHS BOJbl. OCOOEHHOCTH CTPOEHMsI KOpPHS Kak
oprasa, MorJoUaroIIero BOIY.

35. OcobeHHOCTH aHATOMUYECKOI'O CTPOEHUS KOPHSL.

36.  MexaHu3MBbI IOCTYIUIEHHS BOJBI B KOPEHb

37. Ilouemy B yCIIOBUSIX 3aCyXH CHauyajga TOPMO3HUTCS POCT MOOEroB, a y»K€ HOTOM pPOCT
KOpHEN?

38.  Kakme mnpoueccsl ydacTBYIOT B CO3JaHMM TpaJdEHTa BOJHOIO IIOTEHIHMAIa MEXAY

KIJICTKaMU KOPHA U ITIOYBCHHBIM paCTBOPOM?

39.

Tpancrimpanus. VIHTEHCHMBHOCTH TpaHCHHpalMH. TpaHCIUPanMOHHBIA KO3 HIIMEHT.

IIpoyKTUBHOCTH TPAHCIIHPALUH.

40.  OcoOeHHOCTH CTPOEHHUS JIUCTA KaK OpraHa TpaHCIHUpPaLHH.

41.  Twunsl TpaHCIUpaLNAN

42.  CrpoeHue ycTbuIl

43. Kaxk nokazatb, 4T0 TpaHCHIUpaAILMs CaMOPETYJIHPYEMbIN Mporecc?

44.  Tlouemy NOCTyIUIEHHE BOJbI B KOPEHb 3aBHCUT OT KOJMUYECTBA KMCIOPOA B OYBE?

45.  BnusHHE BHEIIHUX U BHYTPEHHUX (PaKTOPOB Ha MOCTYIUICHHE BOJBI.

46. Bnusgame BHemHUX (AKTOPOB HA JIBIKCHHS yCTBUI] (CBET, TEMIIEparypa).
AHTUTPaHCIIUPAHTHI.

47.  BnusHMe BHEIIHUX U BHYTPEHHUX (PaKTOPOB HA TPAHCIUPALUIO.

48.  Ilouemy cBeT BIUSET HA UHTEHCUBHOCTH TPAHCIIUpALUK?

49.  Poub (poTOCHHTE3A B )KM3HU PACTEHUS

50. 3HadeHne GOTOCHHTE3a JIJIS KU3HU Ha 3emIIe.
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51.  OcobeHHOCTH CTPOEHUS JTUCTA KaK (DOTOCHHTE3UPYIOIIETO OpraHa.

52.  KakoBbI CBOMCTBA JIUCTA KaK ONTUYECKON CHCTEMBI?

53.  CaoiicTBa (POTOCUHTETUYECKUX TUTMEHTOB.

54. Kakue murMeHThl y4acTBYIOT B (POTOCHHTE3€ BBICIITUX pacTEHUN?

55.  dusuyeckue U XUMHUYECKHE CBOHCTBA XJIOPO(PUILIIOB

56.  Kak u B Kakux YCJIOBMSIX CUHTE3UPYIOTCS KAPOTUHOUIbI?

57.  Ponb nurmeHToB B poTocunTese. [Turmentsl cOopuuku. IIMrMeHTh! JOBYIIKH.
58.  Kapotunousl. Poiabs kapoTHHOUIOB B (POTOCHHTESE.

Bonpocsi k 11 py6e:kHoii KOHTPOJILHOM padoTe
1. [Inmactuapl. CTpoeHHME XJIOPOIUIACTOB. |'paHalibHbIE M arpaHalibHbIE XJIOPOILUIACTHI.

XHWMHUYECKUH COCTaB XJIOpOILIIaCTOB.

2. [Tepokcrcomsl, cocTaB U cTpoeHre. MUTOXOHJIPUH U UX CTpOEHHE, QYHKIINH.

3. [Tepenocunku 31eKTpOHOB. DEPPEOKCHH U KENE30CoIeprKalie OeIKy.

4. [{uTOXpOMBI KaK MEPEHOCUHUKH IEKTPOHOB

5. VYyacTre NepeHOCYMKOB MIEKTPOHOB B AIEKTPOTpaHCIOpTHON 1enu (otocunresa (DTLY).

6. Yro Takoe ¢orocucrema? M3 yero cocrout porocucrema 1? I'ne naxoaurcs porocucrema
L.

7. Uro Takoe dportocuctema? I'ne naxoaurcs porocuctema I1?

8. Kak npoucxoauT HENUKIMYECKUI TPAaHCIIOPT 3JIEKTPOHOB?

9. Yro Takoe porocuHTeTHUecKoe (ochonupoBanue? Kakoe pochonuprupoBanue Ha3bIBaOT

mukanyeckum? Henmknnaeckum? IlceBaonukanyecKum?

10. Kak m0OpoucxoauT UIUKIMYECKHA TpaHCHOpPT 3IeKTpoHOB? CyMMapHOe ypaBHEHHE
UKINYEcKOoro (hochorupupoBaHus.

11.  Kak npoucxoJuT NMCEeBIAOUUKINYECKUM TPAHCTIOPT 3JIEKTPOHOB?

12.  Jlaiite xapakTepuCTHKYy CBeTOBOH (pa3bl (oTocuHTe3a. B Kakoil wactu Xioporiacra
MIPOUCXOAUT cBeTOBas ¢aza?

13.  Kakwue ycrmoBus HEOOXOIUMBI JIJIsl TPAHCIIOPTA DJICKTPOHOB?

14. B uem cyth TemHOBOW a3l GorocuHTe3a? Kakue mporecchl MpOUCXOIAT BO BpeMst

TEMHOBOM (ha3bl poTocuHTE3a?

15.  Kak npoucxoaut Boccranonienue CO, B nukie Kanbpuna?
16. Hukn KaneBuaa. Ha xakue sTansl aendaT nuki Kaaspuna?
17. Kakoe BemiecTBo sBisieTcsl MEepBUYHBIM TpoaykToM B Iukie KansBuna? Ilouemy numki

KaneBuna HaseBaroT Cs-IUKIOM?

18.  OcobeHHOCTH aHaTOMHYECKOTO CTPOCHHMSI TUCTOBOM TIacTUHKU y C4 pacTeHUi.
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19. Oco0enHocTu nukina Xerya-Cidka.

20.  Ponp 0OxiIaiIKu MPOBOSIIETO MyUYKa Y KYKYpY3bl, CAXapHOTO TPOCTHHUKA, COPTo?

21. Ocob6ennoctu Cs- mukia GOTOCUHTE3A.

22.  OcoOEHHOCTH KOOMEpPaTHUBHOTO (JOTOCHHTE3A.

23.  Yewm ommuarorcs Cypactenus ot Cs; pacTeHui.

24.  KucnotHelii MeTtabonmu3M TOJCTSHKOBBIX. OcobeHHOCTH (OTOCHMHTE3a Yy pacTeHHH
CYKKYJIEHTOB?

25.  OcoOeHHOCTH aHATOMHYECKOTO cTpoeHus OonbimuHcTBa CAM — pacTeHuii?

26.  ®otonpixanue. [locnegoBaTenbHbIE MPEBPAIICHHS BEUIECTB B INIMKOJIATHOM IIUKIIE.

27.  OcoOEHHOCTH TIUKOJIATHOTO MHKJIA (HOTOCHHTE3A.

28.  HaszoBute opraHoubl KJIETKH, B KOTOPBIX MPOUCXOAAT PEAKIIUH IITUKOJATHOTO UKJIA.

29.  BoccraHoBneHue a3ora.

30.  [aiire o0mIyro XapakTepUCTHKY (POTOCHHTE3A.
31.  Jlaiite ompenelieHHWE CICAYIONIMM TOHSATHSM: WHTCHCHBHOCTh (DOTOCHHTE3a, KBAHTOBBIM

pacxoj (OTOCUHTE3a, ACCUMUIISAIIMOHHOE YHCIIO.

32.  Biwusaue cBera Ha (HOTOCHHTES.

33.  BnusnHwue yriekucioro raza Ha OTOCHHTE3.

34.  BnusHUe KUCIOpoaa Ha (POTOCHHTES.

35.  BiusHue MMHEpaJbHOTO NUTAHUS HA (POTOCHUHTES.

36.  3aBHUCHMOCTH MHTEHCHBHOCTH (JOTOCHHTE3a OT KOJMYECTBA BOBI.

37.  JlaeBHoil X011 GoTOCHHTE3A

38.  3aBucumocTh HOTOCHHTE3A OT FTEHETUYECKUX OCOOCHHOCTEH M BO3pacTa pacTeHUI

39. @orocuHTe3 U ypoxkail. UYeM omiuuyaeTcss ypoxail OHOJOTHYECKHM OT ypoxkas
X0351iCTBEHHOT0?

40.  Yro Takoe yMcTasi MPOIYKTUBHOCTH (POTOCHHTE3a?

41. Kak BiuseT Ha BEIUYMHY OHOJIOTHYECKOTO YpOXKas CKOPOCTh (OPMHPOBAHUSA U

MMPOAOIKUTCIIBHOCTD JKU3HU JINCTHEB?

42. Ot yero 3aBUCUT NPOAOKUTEIBHOCTh pabOThl (POTOCHHTE3UPYIOIIETO amnmnapara?
43.  Ucropus pa3Butus npeactaBieHui o apixanuu. COBpeMEHHOE MPECTaBICHUE O JIbIXaHUH.
44. UYro Ttakoe rimkonu3? Kak u rae mpoucxomut riukonus? Kakue BemiecTBa SIBISIOTCA

KOHEUYHBIMH TPOYKTaMH TJIUKOJIN3A.
45. Kax mpoucxoaut nuxi Kpedea? Kakoe 3nauenue mukin Kpebca umeer mis knerku? ['ne u B

KaKHuX yCJIOBHAX HpOI/ICXO,Z[I/IT?

6 cemecTp
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Bonpocsl k 1 py0eskHOil KOHTPOJILHOM padoTe
1. Jaiite onpeneneHue AbIXaHHUIO.
2. Haiite ompenenenue nprxanuio. UTo Takoe nbIxatenbHbIN cyOcTpat? Kak 3amuceiBaeTcs
CYMMapHO€ ypaBHEHHE JbIXaHUS?
3. Maiite ompeneneHue nbixaHuio. YTo Takoe napIxaTenbHbIN cyOcTpar? Kakume BemecTsa
MOTYT CITIy’KUTh JIbIXaTeIbHBIM CyOCTpaTom?
4. Hanumure cymmapHble ypaBHeHUs abixaHus u ¢otocuHTe3a. Jlaiite omnpeneneHue

JBIXaHUIO U (i)OTOCHHTCSy.

5. Uro Takoe riukonu3? Kakoe 3HaueHne uMmeet riukonu3? ['1e mpoucxoauT riamkonuns?
6. DU3HOIOTUYECKUM CMBICT TTUKOIN3a. [ 1€ MPOUCXOAUT TIUKOIHN3?
7. Kak mnpoucxomut rnukonu3? Kakme BemecTBa SBISAIOTCS KOHEYHBIMU MPOLYKTaMU

raukoim3a? Kakne KO(i)epMCHTBI ABJIAIOTCA KOHCYHBIMH IIPOAYKTAMHA TIUKOIHn3a?
8. Kakoe 3naueHue mmeer riamkoau3? B uem (I)I/IBI/IOJ'IOPI/I‘-ICCKI/Iﬁ cMbIc TimKonn3a? Yto

TaKoe TIIOKOHeoreHes?

9. YTO MpOUCXOANT B KIETKE C TUPYBATOM?

10.  Kakue BemiectBa 00pa3yroTcsl B LIMKJIE TPUKAPOOHOBBIX KHCIOT? ['71e MPOUCXOAUT LUK
Kpebca?

11.  I'me npoucxonut nukn Kpedeca? Kakoe 3Hauenue nuxn Kpebca nmeer asis kineTku?

12.  Hanummute cymmapHoe ypaBHeHHe nukia Kpebca. I'ne npoucxonut mukn Kpebea?

13. KaxoBa posb 1iukiia TpuKapOOHOBBIX KUCIIOT B KU3HHM PACTEHUS?

14.  Kakue kopepMeHTHl BOCCTAaHABIMBAIOTCS B pe3ynbraTe 1ukia Kpedca? I'me mpoucxoaut

ki Kpebca?
15. ['me n B Kakoil 4YacTH KJIETKU MPOUCXOAMUT MEHTO30(POC(ATHBIN OKUCIUTENbHBIN ITUKI?
Kakoe 3HaueHue umeer 3TOT LUKI Ui KieTku? Kakoill kodepMEeHT BOCCTaHABIMBAETCS B pe3yJibTaTe

3TOro HUKia?

16. Yo Takoe npixarenbHas Lenb? M3 kakux KOMIOHEHTOB OHA COCTOUT?

17. Kakune hyHKIMH BBITOTHSET ABIXaTEIbHAS TIETH?

18.  Kakue ¢pyHKINU BBINOJIHSET JAbIXaTeNbHas 1enb? e pacrnonokeHa apixarenbHas 1enb?
19.  YT0 noka3pIBa€T OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIIMAI JbIXaTEIBbHOM 1ienn?

20.  Kaky!o poib UrpatoT MUTOXOHAPUU B IIPOLIECCE IbIXaHUS?

21. Kaxoe 3HaueHne nmeeT npouece IbIXaHus I PaCTCHU?

22, Yro o0uiero Mexy NpoIeccoM JbIXaHUs U MpoLeccoM poTocuHTe3a?

23.  Yem ominyaercs mnpoiecc pOTOCHHTE3a OT Mpoliecca AbIXaHHs?

24.  Yro Takoe MHTEHCHBHOCTb JAbIXaHHs? UTO Ha3bIBAIOT JbIXaTeNbHBIM KO3 durpentom? OT

YEero 3aBUCUT NHTCHCHUBHOCTbH JIBIX&HI/I?I?
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25.

Yrto Takoe apIXaTeIbHBIN KOB(I)(I)I/II_[I/IGHT? OT d4ero 3aBUCHUT BEIWYHMHA JABIXaTCIBHOTO

ko2 Punmenra?

26. Kaxkoe BnusiHue Ha nponecc AbIXaHus OKa3bIBAET YBEINYECHUE OBOJHEHHOCTH TKaHEH?

27. Kakyro ponb oOka3bIBaeT cojepkaHuW€ BOJbI B TKaHSAX pPACTCHUH HAa HMHTECHCHUBHOCTh
IbIXaHus?

28. Kaxkoe BiusiHHE Ha MHTEHCHUBHOCTD JBIXaHUS OKa3bIBAET HEJOCTATOK BUIBI?

29. Kaxkoe BiausiHHe Ha MHTEHCHUBHOCTD AbIXaHHUS OKA3bIBA€T U30BITOK BOJLI B ITOYBE?

30. Kak 3aBUCHUT MHTEHCUBHOCTH JIbIXaHUS OT KOJIMYECTBA KUCIO0pO1a? 3aBUCUMOCTD JbIXaHUS

OT CKOPOCTH IIOCTYIUVICHUA KHUCJIOPOa B TKaHU?

31.  KakoBbl IpUUMHBI THOETN PACTEHUI MPU TUIIOKCUU?
32.  Hazosure npucnocoOieHns pacCTeHUN K yCIOBUSAM TMIIOKCUHN?
Bonpocsl ko 2 py0e:xHOIi KOHTPOJIbHOI padoTe

1. Yro Takoe 30ma? 13 uero ona cocrout?

2. ITouemy pacTeHus pa3HbIX BUAOB OTIIMYAIOTCS IO COCTABY 30J1bI7

3. Urto Takoe BeretanimoHHbIN MeTo? BomHas kyapTypa? A3ponoHuka?

4. Kakue »9neMeHThl MUHEPAJbHOIO MUTaHUS OTHOCAT K  MakpoasieMeHTam? K
MUKpO3JeMeHTaM?

5. Kaxkyro ponb urpaet a3ot B )kM3HH pacTeHui? B cocTaB KakuxX BEHIECTB BXOJIUT a30T?

6. Kaxkyro posnb urpaet a3ot B )kM3HM pacTeHui? UTo MporucXoauT Mpu HEJOCTaTKe a30Ta?

7. Pone ¢docdopa B xku3HM pacteHuil. UTo mpoucxonuT mnpu Hemoctatke Qocdopa B
pacTeHusx?

8. Kakyto ponb urpaert cepa B )KU3HM PaCTeHHUS U YTO MPOMCXOAUT IIPU HEAOCTATKE Cepbl?

9. Kakyro posb urpaet Kajuii B >KM3HU PACTEHMSI M YTO IIPOUCXOAM IIPH €70 HEJOCTaTKE?

10.  Kakyro posib UrpaeT MarHui B )KM3HHM PACTEHMSI U YTO IIPOUCXOAMT IIPU €ro HEAOCTaTKE?

11.  Kakyroo QpHU3HOIOTHYECKYIO POJIb BHIIOIHSAIOT MUKPO3JIEMEHTHI B )KU3HU PACTCHUS?

12.  ®wuznonormyeckas poJib )Kejae3a KaK AIEMEHTa MUHEPaJIbHasl IUTAHUS.

13.  ®wusnonoruueckas pojb IUHKA, KAK 3JIEMEHTA MUHEPAJIIBHOTO ITUTAHNUS.

14.  ®uznosornueckas pojb Mapraia Kak 3J€MEHTa MUHEPAJIIbHOTO MUTaHUS.

15.  ®wusnosnoruyeckas pojb MEIU Kak 3JI€EMEHTa MUHEPAJIbHOTO MUTAHUS.

16.  ®uznonoruyeckas pojb MOJIMOIEHA KaK 2JI€MEHTa MUHEPAIbHOTO TUTAHMUSL.

17.  dusnonormyeckas posib 60pa Kak 3J1€MEHTa MUHEPAIBHOTO MTUTAHUS.

18.  Kparkas ucropusi KyJbTypbl KJIETOK M TKaHeW MeTonbl M yCIIOBUS KyJbTUBUPOBAHMS

HU30JIMPOBAHHBIX TKaHeH U KJICTOK OpraHru3MOB

19.

MGTOHI)I N YCJIOBUSA KYJIbTUBUPOBAHUA U30JIMPOBAHHBIX TKaHEH U KIIETOK OpTraHnu3MOB

45



20. Hcnons30BaHue METO A KYJBbTYP KJIICTOK U TKaHEH B CO3IaHUHU

21.  TexHonoruu, obyeryaroye ceJIeKIIMOHHBINA MPOLECC METOAA KYJIbTYPhl KJIETOK U TKaHE!
22. KioHanbHOE MUKpPOpa3MHOKEHUE U 03I0POBIICHUE PACTCHUI
23.  KpuocoxpaHeHeHHe
24. MeToabl KJIICTOYHOU CEIEKIIUU
25.  Kaxk Bnuser temnepatypa Ha asixanue? Kakyto pons urpaer temrepartypa?
26. Kakoe BiIMsIHME Ha MHTEHCUBHOCTH JBIXaHHUS OKa3bIBAIOT XMMHUYECKHE U MEXaHUYECKUE
pa3ApakUTeNIn?
27.  Kak Ha UHTEHCHBHOCTb JIbIXaHHUS BIUSET CIIEKTPAJIbHBIN COCTaB CcBETa?
28. Kak Ha MHTEHCHBHOCTb [bIXaHHs BIUSET CHEKTpaJbHBIM cocTaB cBera? YTo Takoe

KOMIIEHCAIIMOHHAas TOYKa?

29.  BawusH#e BHYTpPEHHUX (paKTOPOB Ha JIBIXaHHE.

30. Kakoe BiIMSHHE HAa WHTCHCHBHOCTH IBIXaHHUS OKAa3bIBAIOT OCOOCHHOCTH OPraHOB U MX
($u3HM0IIOrNYECKOe COCTOSHNE?

31. Kak wu3mensiercs npixanwe opraHoB B mporecce ux (opmupoBanus? Yto Takoe

KJ'II/IMaKTepI/I‘IeCKI/Iﬁ HoaABEM )IBIX&HI/IH? I[J'IH KaKuX OpraHoB OH XapaKTepeH?

32.  BereranMoHHBIH METOJ U €0 POJIb B U3yUYEHUN MUHEPAIBHOIO MUTAHUS PACTEHUI.
33. HazoBuTe OCHOBHBIE JTalbl B HM3yUYEHUU KOPHEBOrO NHUTAaHUA pacreHuil. Jlaiite um
XapaKTEPUCTHKY.

IIpumepHbie TecTsl A I pydexxHoi aTTecTanuu
(moJsiHasi 6a3a JaHHBIX HaxoaAuTcs Ha CD nucke)
bnaronaps kakomy moJiMMepy KJIETOYHAs CTEHKA U MOKPOBBI TKAHEH TTOBEPXHOCTH CTEHOK KIJIETOK
HEITPOHMIIAEMBI JIJIs1 BOJBI U Ta30B
Cybepun
Kytun
JIuraun

I'emunennronosa

Ha kakue kyaccel JensT XMMUYECKHEe KOMIIOHEHThI KIIETOYHOM CTEHKH
OcHoOBHbIE, aTKPYCTUPYIOIINE, UHKPYCTUPYIOIIUE U IKCKPYCTUPYIOLIHIE
OcHOBHBIE, ATKPYCTUPYIOIIHE U UHKPYCTUPYIOLIUE

HNHKpycTHpyIOLUE U aTKPyCTUPYIOIINE

CpCZ[I/IHHI)Ie IINTaCTUHKU U IIJIa3MOACCMBI
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Uem npoHU3aHA 3aMbIKAOIIAs IJIEHKA MEX1y TOPaMHU JIBYX COCETHUX KIIETOK
CpCIII/IHHI)IMI/I IIJIaCTUHKaAMH

ITma3zmonecmamu

L{emr0JI03HBIMU HUTSIMU

JInranHOM

Kaxkoe BemiecTBo xapakTepu3yeT 0JICpEBEHEHHE CTEHOK PACTUTEIIbHBIX KIETOK
IlexTun

TerparunpakaHHaOUHOI

JIurHUH

['muniepun GpenoHOBOM KUCTOTHI

W3 gero cocToaT MUKPOPUOPUILIBI LEIUTIOIO03BI
N3 8-10 mumemn

N3 100-150 mumenn

U3 2-x neney reMULEeIII0I035]

U3 J'II/IO(I)I/IJ'IBHLIX KOJITTIOUJJOB

N3 yero cocTouT mpoToIiacT

N3 sapa, muTomiasmMel U KIIETOYHOW CTEHKH

W3 sapa, nuTonasmsl, KIETOYHOM CTEHKH U IIa3MOJIECM
N3 sapa u ruanorasmel

N3 siagpa u nuroninazmsl

[{utockeneT GopMUpPYIOT

KanbuueBsie BKIIFOUEHUS KIETOYHOW CTEHKH

Muxkpotpy60ouku, MUKpOPHIaAMEHTBI U MUKPODUOPHUILIBI LIEJITHOI03bI
MukpoTpyO0UKH MUKPODHUIAMEHTBI

MuxkpoTpyO0ouKy U Makpo(pUOPUILIBI

CTpyKTypHBIH OEJIOK KIETOYHOW CTCHKH:
OKCTEHCUH

NukpycTuH

DKCIpeccuH

[Tponamuu
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Kakue BemrecTBa KJIETOYHOM CTEHKHM pPACTEHH CHOCOOHBI CBSI3bIBATH BPEIHBIC BEIECTBA B
KUIIIEYHUKE YETIOBEKa

CyOepuHbI

IIexkTuHBI

KETOTJIyTapaT v €ro MpOU3BO/IHbIE

Munenisl

CuMInIacT 370...

TkaHb, XapaKTEePU3YIOMIAsCS SIPKO BBIPAKEHHBIMH T'PAHUIIAMU MEXKY KIETKaMU

Twumn mractun

COBOKYITHOCTB MPOTOILJIACTOB PACTUTEIBHBIX KJIETOK, CBSI3aHHBIX MEXKTy COOOH T1a3Mo-1eCMaMHu

Tun TKaHel ¢ HEIOJHBIM Pa3rpaHUvICHUECM KIICTOK

MecToM CHHTE3A IIEJUTIONIO36I SABIIIETCS

bmmwkaitmas mucrepra DI1C M0 OTHOIIEHHIO K IIa3MOAECME
Kierounas crenka

Pubocomansuas DI1C

Armoniasnct

.Kakoe BemecTBo 1 B kakoi KoH(popmMaru oopa3yer MUKpOTPYOOUKHU?
CyOepuH B BUJIE TOJIUMEPHOH 1IeNTH

TyOGynuH B popMe ABOHHOI crivpanu

TyOynuH B hopMe OqUHAPHON CITUPAITH

TyOynuH B BUE - CKIaI4aTOCTH

CormacHo 2-My 3aKOHY TEpPMOJAWHAMHUKH, pPACTUTENIbHAs KIIETKA, KaK OTKpBITas CHCTEMA,
CTPEMHUTCH K:

YBEINYEHUIO DHTAIbIIUU

YMEHBIIECHHIO SHTAJIBITHH

K yBenuuenuto snepruu ['n66ca u ymeHbIIeHHIO SHepruu [ eiiMrosbia

K ycroitunBoMy HepaBHOBECHOMY COCTOSIHHIO

Kakue Oenku oGecrieunBaroT BSI3KOCTh LIUTO30JIS U €r0 MEPEX0Ibl U3 30151 B rellb U 00paT-HO

JIurauu
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AKTHH U MHO3UH
AKTHH, MMO3UH U TUCTOH

TyOynuu

OCHOBHBIM BEIIECTBOM, OOPA3YIOIIUM KYTHKYITY, SIBISIETCS:
Kytun

CyGepun

IlexTrH

Bce BapuaHThI BepHBI

[Tna3zmonu3 3to

[Tpouecc nepeBapuBaHus MUTATEIbHBIX BEIIECTB B IUTOILIA3ME
[Tporecc oTAeneHus: mpoTOIacTa OT KIETOUHON CTEHKH
[Ipotiecc 06pazoBaHus MIa3MOJIEMMBI

[Tpouecc paspyiieHus KJIETOYHON CTEHKHU

DyHKIUU KIETOYHOU CTEHKHU

3amuTHast, MEXaHUYEeCKasl., TOMEOCTaTUYeCKasl , TPAaHCIIOPTHAs, 3aracaromnas
CuareTnueckas

PenponykTrBHas

I_[I/ITOKI/IHGTI/I‘-IGCKEUI

IImacTuasl 3TO

JIBymeMOpaHHbIEe KOMIUIEKCHI, COAepKAIINe TPaHbl U THIAKOUIbI
JIBymeMOpaHHbIE OPTaHOUIBI, CTIOCOOHBIE K CUHTE3Y YIJIEBOJIOB
Opranousl, uMmeroniue cooctsennyto JJHK

Bce yTBepxkaeHUS BEPHBI

Yro Takoe TOHOIIACT

OcoOblif opraHou] pacTUTENbHBIN KJIeTKH, cuHTe3upyronmiit AT®
CtpykTypHO-(GYHKINOHATBHAS €AMHHUIIA TTACTH]T

CB00OJHOE ITPOCTPAHCTBO BCEX KIETOK

MeM6paHa, OorpaHnvuBaromniast KJICTOYHYIO BaKyOJIb

B xakoit ctagum MmuTo3a 00pa3yeTcst KJIIETOUYHAs CTCHKA
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Tenodaza
[IpecunteTnyecknii meproa uHTephasbl
B npornecce nutoknHesa

B meradase

ConeprkaHue 30JIbI B CyXOM BEIIECTBE PACTCHHUI 3aBUCHT:
CocraBa ITOYBEI

Coneprkanus B HEM coJieit

Knumarnueckux ycinoBuit

Bce oTBeTsI BEpHBI

BereranmoHHBIN METOJT 3TO:

Croco0 BBIpalIUBaHUS PACTEHUH B KMCKYCCTBEHHBIX VYCIOBUSX B CTEKISHHBIX WIH Me-
TAJUIMYECKUX COCYJIax, 3aMOJHEHHBIX BOJIOW, IECKOM WJIU MTOYBOM

BripammBanue TPOPOCTKOB WM B3POCIBIX PACTEHHWH HaA TUTATEIBHOM cpene 0e3 MHUKpo-
OpTraHU3MOB

MerTo/ BeIpaluBaHus pacTeHHIA 0€3 TOYBHI HA UCKYCCTBEHHBIX MUTATEIBHBIX PaCTBOpaxX

MeTton BeIpamyBaHusi paCTeHUI 0€3 MOUBBI, P KOTOPOM KOPHU HaXOZSATCS BO BIaXKHOM BO3/yX€

N OIIPBICKHUBAIOTCA KAIlJIAMU IMUTATCIBHOI'O pacTBOpa

MeTto cTepuIbHON KyJIbTYpPBI 3TO:

MeTton BeIpamyBaHusi paCTeHUI 0€3 MOUBBI HA HCKYCCTBEHHBIX MMUTATEJIBHBIX pacTBOpax

BripanBanue mpopocTKOB pacTeHHI B MCKYCCTBEHHBIX YCIOBHSX Ha MUTATEIbHOU cpere Oe3
MHUKPOOPTraHU3MOB

MerToa BbIpalivBaHus pacTeHUil 0e3 MOYBBI, IPU KOTOPOM KOPHHU HAXOJATCS BO BIQXKHOM BO3/TyXe
Y ONPBICKUBAIOTCS KAIUSIMU IIUTATEIBHOTO pacTBOpa

Cnoco0 BbIpalllMBaHusl PAaCTEHUM B HMCKYCCTBEHHBIX YCJOBMSX B CTEKISHHBIX WM MeTall-

JIMYCCKUX COCYyJax, 3aIIOJIHCHHBIX IICCKOM HJIN MOYBOM

Meroz ruipONOHUKH 3TO:

MeTton BeIpalBaHusl pacTeHUI 0€3 MOYBBI, TPU KOTOPOM KOPHH HAXOJSITCS BO BIAXKHOM BO3IIyX€
Y NIEPUOUYECKHU OMPBHICKUBAIOTCS] MEJIKUMU KaIUIsIMU MUTATEILHOTO pac-TBOpa

MerTo/ BeIpaluBaHus pacTeHHIA 0€3 TOYBHI HA UCKYCCTBEHHBIX MUTATEIBHBIX PaCTBOpaxX

Cnoco6 BbIpalIMBaHUsl PACTEHUM B HCKYCCTBEHHBIX YCIOBHUSX B CTEKISSHHBIX WA MeETal-
JIMYECKUX COCY/IaX, 3alIOJITHEHHBIX BOJOW, MECKOM WJIA MMOYBOM.
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Meton BbIpalllUBaHUA TIPOPOCTKOB HJINW B3POCIIBIX paCTeHI/Iﬁ Ha IIUTaTeIbHOM cpeac 0e3

MHUKPOOPTaHU3MOB

KynbpTypa n301upoBaHHBIX TKaHEW UM OPraHOB 3TO:

Crioco® BbIpalMBaHMs PACTEHUH B MCKYCCTBEHHBIX YCIOBHUSAX B CTEKISIHHBIX WJIM METall-
JMYECKHUX COCYAAX, 3aII0JHEHHBIX BOJOM UM MIECKOM

MeTo/ BbIpalBaHus Ha MUTATEIBbHOM Cpejie B CTEPUIIBHBIX YCIIOBUSX M30JIMPOBAHHBIX KIIETOK
TKaHEe WIN OTAENIbHBIX OPraHOB PaCTEHUU

MerToa BbIpaliBaHus pacTeHUi 0e3 MOYBbl HAa UCKYCCTBEHHBIX MUTATEIbHBIX PACTBOpPAX

Merton BbIpallluBaHUsl PAaCTEHMH, NMPU KOTOPOM KOPHM HAaXOASTCS BO BJIaXKHOM BO3IAyXe U

NEPUOANICCKHU OIMMPBICKUBAIOTCA KaIlJIAMH MUTATCIIBHOTO paCcTBOpPa

B pactutrensHOM OpraHu3Me MUKPOIJIEMEHTHI BBIOIHSAIOT CASAYIONNE (YHKIIUU:
CyOcTpatHyto, peryasiTOpHYyIO

3anIuTHYIO

TpancnopTHyIO

CHUHTETHUYECKYIO

Krnerounoe cTpoeHue BriepBbie HAOIIOAT Y PACTCHHM:
P.I'yk;

H.I'pro;

P.bpoys;

S.ITypkunse.

Knerouynas teopus copmynupoBaHa:
M.IInevaenom u T.IlIBanHOM;
T.IlIBanHOM;

M.1InefineHom;

P.BupxoBbiMm.

SInpo B paCcTUTENBHON KIIETKE ONHUCA:
P.bpoyH;
S1.1lypkunse;
H.I'pro;
P.I'yk.
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[1na3Momn3 HaOII0JaeTCs TP MOTPYKEHUU KIIETKH:
B runoronnueckuii pacTBop;

B runeproHnyeckuii pacTBop;

B Bony;

B uzoronnueckuii pactBop.

Bonpocs! 1J1s1 npoBeeHUs 3a4eTa 10 JMCHUIIMHEe «DPU3H0I0THA pacTeHHl (IPAKTHKYMBbI H
CeMHMHAaPBI)»

OO0BeKT u IpenMeT GU3HOJIOTHH pacTeHUi. 3amaun (PU3HOIOTHH PACTCHHIMA

Hcropuueckuii ouepk pa3BuTHs (U3HOIOTUN PACTCHUH.

MecTo ¢u3nonorum pacTeHuil cpeu APyrux HayK.

. Mertobl, uCTIONb3yeMble B (PU3UOIOTUN PACTCHUN

N A W N =

. CrpoeHue KIETOYHOM CTEHKHM pacTeHuild. BemiecTBa, BXOISIIME B COCTaB KIJIETOUYHOM

cteHku. CBoiicTBa U QyHKUINHU KJIETOYHON CTEHKH.

6. [Tnasmonecmel. Ctpoenue u pyHkmuu. CuMILIacT. ANoIiacT.

7. Oynkuuy anmnapara [ oKy,

8. [Ipoueccsl, mpoucxoasimue B IIIC.

9. Bakyonu, npoBakyosu, TOHOIUIACT

10.  Sapo. Ctpoenue sanpa. Hykieomnnazma.

11.  Iuro3omns. Pons MukpoTpyOouek 1 MukpoduiamMeHToB. Poib nuTockiera.

12.  Ponb OIIC u pubocom B KHU3HEAEATEIBHOCTH PACTUTEILHON KIIETKU.

13.  Mutoxounpuu. CtpoeHue u GyHKIIUH MUTOXOHAPUH.

14. IInactupbl. Xnoporuactel. Tumakounel. Crtpombl. ['paHanmbHble W arpaHaibHbIE
XJIOPOIUIACTHI.

15.  XpomomiacTel U JEHKOMIACTHI.

16.  CpoiicTBa )KMBOU KJIETKHU.

17.  XuMuyeckue KOMIIOHEHTHI  KJIETOYHOM  memOpanbl. Jlumunel,  docdomunumasl,

TJIMKOJIMIUIBI, OETTKH.
18.  XuMuyeckue KOMIIOHEHTHI KJIETOYHOH MeMOpanbl. benku, crpoeHune. AMUHOKHCIOTHI.

@OYHKIMY MEMOPAHHBIX OEJIKOB.

19.  CrpykTypbl OEIKOBOM MOJICKYJIHI.

20.  Opranuzanus KJIeTOUYHOW MeMOpaHBbI.

21.  3nayeHue roMeocTasa JyIsl KJIETOK PaCTeHUM.

22. [MTunrormTo3. OTIMYME MUHOIIMTO3a OT (harouTo3a.
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23.

Ponib BoABI B :KHU3HHU paCTeHHﬁ. I'omeocTaTruueckas Boja.

24.  BonHblil 0OMEH pacTeHUH.

25.  T'yrranms. Tpancnimpanusi.

26. UYrto Takoe BOAHBIN neduruT?

27.  MimmoOunu3oBaHHas BOJA M I'MJIpaTallMOHHAs BOJA.

28.  CopnepxaHue BO/bl B OpraHax pacTEHH.

29. Knerka KakK OCMOTHYECKas cHUCTEMA. M30TOHMYECKUI, TUIMOTOHUYECKHUH,
TMIIEPTOHUYECKUI.

30. B KakoM COCTOSSHUM HaXOJWUTCS BOJA B BaKyOJIH, B KJIETOYHON CTEHKE, B LIUTOIIa3Me?

31.  MexaHu3Mbl IOCTYIJICHUS BOJIbI B KJIIETKU PAaCTEHUI

32.  Axsanopunbl. DyHKIIUN aKkBONOPUHOB. JIoKamu3amus B KIeTKax.

33. Kakoe 3HaueHue i1 DOKOJOTMYECKHX HCCIEIOBAaHUM HUMEET 3HAHUE BEJIMYUHBI
OCMOTHYECKOI0 NTOTeHIIHaa?

34. KopeHb Kak IJVIaBHBI OpraH NOCTYIJIEHUS BOAbl. OCOOEHHOCTH CTPOEHHUS KOPHS Kak
oprasa, MorJoUaroIIero BOIY.

35.  OcoOeHHOCTH aHATOMHUYECKOTO CTPOCHHUS KOPHSI.

36. MexaHu3Mbl IOCTYIUIEHUS BOJIBI B KOPEHD

37. Ilouemy B YCJIOBMSAX 3aCyXW CHadajla TOPMO3HUTCS POCT IOOEToB, a YK€ MOTOM pPOCT
KOpHEN?

38. Kakue mnpoueccbl y4yacTBYIOT B CO3J@HUM TPaJMEHTa BOAHOIO ITOTEHLHANA MEXKIY

KIJICTKaMU KOPHA U ITIOYBCHHBIM paCTBOPOM?

39.

Tpancrimpanus. VIHTEHCHMBHOCTH TpaHCHHpalMH. TpaHCIUPanMOHHBIA KO3 HIIMEHT.

IIpoyKTUBHOCTH TPAHCIIHPALUH.

40.  OcoOGeHHOCTH CTPOEHUS JINCTA KaK OpraHa TpaHCIHUpPALHH.

41.  Tunsl TpaHCIMpanuu

42.  CtpoeHue ycThuI]

43.  Kak moka3atb, 4TO TpaHCIHpALHs CaMOPETYJIUPYyEMBI rponecc?

44.  Ilouemy MocCTyIUIEHHE BOJBI B KOPEHb 3aBUCUT OT KOJIMYECTBA KUCIOPO/ia B OUBE?

45.  BnusHMe BHEIIHUX U BHYTPEHHHMX (aKTOPOB Ha MOCTYTJICHUE BOJIBL.

46. Bnusaue BHemHMX (AKTOPOB HA  JBMOKGHUS  YCThHII (CBET, TeMIIEpaTypa).
AHTUTPaHCIIUPAHTHI.

47.  BnusHMe BHEIIHUX U BHYTPEHHHMX (aKTOPOB Ha TPAHCIHPALHIO.

48.  Ilouemy cBeT BAMSIET HA UHTEHCUBHOCTh TPAHCIIUpALIUN?

49.  Ponb ¢poTocuHTE3a B )KU3HU PACTEHUS

50. 3HadeHne GOTOCHHTE3a JIJIS KU3HU Ha 3emIIe.
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51.  OcoGeHHOCTH CTPOEHUS JIUCTA KaK (POTOCHHTE3UPYIOLIETO OpraHa.

52.  KakoBbI CBOMCTBA JIUCTA KaK ONTHYECKON CUCTEMBI?

53.  CoiicTBa (POTOCUHTETUYECKUX MUTMEHTOB.

54.  Kakue muUrMeHTHI Y4acTBYIOT B (POTOCHHTE3E BBICITUX paCTEHUN?

55.  Ousnueckue U XMMHUYECKHE CBOWCTBA XJIOPOPHUILIOB

56.  Kak 1 B Kakux yCIIOBUSIX CHHTE3UPYIOTCS KAPOTUHOMUIBI?

57.  Ponb nurmenToB B ¢porocunrese. [lurmentsr cOopuuku. [IMrMeHTh! JOBYIIKY.

58.  Kaporunounsl. Posb kapoTHHOMI0B B (hOTOCHHTE3E.

59. Ilmactuppl. CTpoeHHME XJIOPOIUIACTOB. ['paHalibHblE W arpaHajbHbIE XJIOPOIUIACTHI.

XUMHUYECKUI COCTaB XJIOPOIIACTOB.

60. Ilepokcucomsbl, cocTaB U CTpoeHHE. MUTOXOHAPUU U UX CTPOCHHE, (DYHKIIUH.

61.  IlepeHocumku 31eKTpOHOB. PEePPEIOKCHUH U JKEJIE30CoAepKalIIe OSJIKH.

62.  L{uTOXpOMBI KaK MEPEeHOCUUKHU AIIEKTPOHOB

63.  YuacTHe nepeHOCYHKOB IEKTPOHOB B ANIEKTPOTpaHCTIOpTHOM 1enu (oTtocunTtesa (DTLI).

64.  Uro Ttakoe dorocucrema? U3 yero cocrout dorocucrema I? I'me maxoaurest hoTocucrema
L.

65.  Yro Takoe ¢orocucrema? I ne Haxoaures porocucrema I1?

66.  Kak mpoucxoauT HEUUKINYECKUI TPAHCIIOPT 3JIEKTPOHOB?

67.  Yto Takoe ¢portocunTeTHyeckoe hochonuporanue? Kakoe doconuprpoBanne Ha3bIBaIOT

nukiandeckuM? Hennkmmaeckum? IlceBnonukinmaeckum?

68. Kak npoucxoauT IMKIMYECKUH TPAaHCHOPT 3NEeKTpoHOB? CyMMapHOE ypaBHEHHE
UKJIAYECKOTO (hochOTUpUpOBaHHUSL.

69. Kak nporcxoauT nceBAONMKINYECKUN TPAHCTIOPT 3JIEKTPOHOB?

70.  JlaiiTe XapaKTepUCTUKY cBeTOBOM (ha3pl (oTocuHTe3a. B Kkakoll dacTu Xjopormacta
NPOMCXOJUT cBeTOBas (aza?

71.  Kaxkue ycinoBusi HEOOXOAUMBI ISl TPAHCIIOPTA SJIEKTPOHOB?

72. B yem cytp TemHOBOH (a3bl (oTocunTeza? Kakue mporecchl MpOUCXOAST BO BpeMs

TeMHOBOH (ha3wl poTrocuHTEe3a?

73.  Kaxk npoucxoaut Boccranosienue CO, B nukie KansBuna?
74. Hwuxn Kanpeuna. Ha xakue stamnsl gensat nukn Kanspuna?
75.  Kakoe BemecTBO SIBISETCS MEPBUYHBIM MpoaykToM B 1ukie Kampeuna? Ilouemy mnumki

KanpBuna HaspBatoT Cs-IIUKIOM?
76.  OcoOGeHHOCTH aHATOMHYECKOI'O CTPOCHUS JINCTOBOM M1acTUHKH y C,4 pacTeHUH.
77.  Ocobennoctu mukna Xerya-Coka.
78.  Ponb 0OKIaAKH MPOBOJALIETO IMyYKa Y KYKypy3bl, CAXapHOTO TPOCTHHUKA, COPro?
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79.  Ocobennoctu C,- nukiIa GOTOCHHTE3A.

80.  OcoOeHHOCTH KOOMIEPATUBHOTO (HOTOCHHTE3A.

81.  UYewm ormuuarorcs Cspacrenns ot Cs pacTeHHM.

82.  KucnorHerii wmeTaboau3M TOJCTSHKOBBIX. OcCOOGHHOCTH (DOTOCHHTE3a y PACTCHHM
CYKKYJIEHTOB?

83.  OcobGenHoctu aHaromMu4eckoro crpoeHus 6onpmmHacTBa CAM — pacteHuii?

84. ®otoapixanue. [locnenoBaTenbHble MPEBPAILICHHS BEIIECTB B IITMKOJIATHOM LIUKJIE.

85.  OcoGeHHOCTH TTUKOJIATHOTO 1HKIIA (POTOCHHTE3A.

86.  HaszoBute opraHouibl KJIETKH, B KOTOPBIX IPOUCXOIAT PEAKIIMU TITMKOJIATHOTO 1IUKIIA.

87.  BoccraHoBieHUE a30Ta.

88.  [laiiTe oOmuryro XapakTepUCTUKY (POTOCHHTE3A.

89.  JlaiiTe ompezneneHue CIEIyIONIMM MOHSATUSM: MHTEHCHUBHOCTH (POTOCHHTE3a, KBAHTOBBIN
pacxon oTocuHTE3a, ACCUMUISITUOHHOE YUCIIO.

90. Buwusnue cBeta Ha GOTOCHUHTE3.

91. BawusHMe yTIeKucioro rasa Ha poTocHuHTE3.

92.  BawusHHe KHcIoponaa Ha GOTOCHHTE3.

93.  BrwusHHEe MUHEPATHLHOTO MUTAHUS HA (POTOCUHTE3.

94. 3aBUCHMOCTh MHTCHCUBHOCTH (JOTOCHHTE3a OT KOJUYECTBA BOJIBI.

95. JueBHOM X011 hoTOCHHTE3A

96. 3aBucHMOCTH (POTOCHMHTE3a OT TEHETUUYECKHX OCOOCHHOCTEH U BO3pacTa PacTCHHMA

97.  @ortocuHTe3 U ypoxkail. Yem omiaMyaercs ypokaih OHOJOTMYECKHMH OT yposkas
XO035UCTBEHHOTO?

98.  Yrto Takoe yucTas NPOAYKTUBHOCTH (OTOCHHTE3A?

99. Kak BiMseT Ha BeJIMYMHY OHMOJOTHYECKOTO Yypoxkas CKOpPOCTh (OopMHpOBaHUS U
MPOJIOJKUTENBHOCTD KU3HU JTUCTHEB?

100. Ot vero 3aBUCHT MPOOJIKUTEIHLHOCTE PAOOTHI (HOTOCHHTE3UPYIOIIETO armapaTa?

101. Hcropus pa3BuTus NpenCcTaBiIeHUN O AbIXaHUU. COBPEMEHHOE MPEJACTABICHUE O JIbIXaHUH.

102. Yto Takoe rnumkonus? Kak W rae mpoucxoauT riaukoiau3? Kakue BemiecTBa SIBISIOTCA

KOHCYHBLIMU ITPOAYKTAMHU T'TIMKOJIN3A.

103.

Kax mpoucxoaut nuxin Kpebdea? Kakoe 3nauenue ki Kpedca umeer s kinerku? e u B

KaKnX yCJIOBHAX HpOI/ICXOJII/IT?

1.

Bomnpocs! k 3a4ery no aucuuminie «@u3noIorusi pacCTeHui ¢ 0CHOBaMU
KJICTOYHOH HHKEHEePUH»

OO0BeKT U IpeAMeT (PU3UOIOTHU PACTCHHM. 3a1a4uu (PU3HOJIOTHH PACTCHUI
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Hcropudeckuii ouepk pa3BUTHs (PU3MOIOTUN pACTEHUI.

MecTo ¢u3HoNOrHH paCTeHUN Cpen APYTUX HAYK.

. MeTo/bl, ucONb3yeMble B (PU3HOIOTHH PACTCHUM

7 I NSV

. CTpOCHI/Ie KJIETOYHOH CTEHKH paCTeHHﬁ. BeH_[eCTBa, BXOAAIIKE B COCTaB KJICTOYHOM

cteHkH. CBOMCTBA U PYHKIIUH KJICTOYHOIN CTEHKH.

6. [Tnasmonecmel. Ctpoenue u pynkuuu. CumiacT. ANoriacT.

7. @yHkupny anmapata ['onbaKH.

8. [Iponeccnl, npoucxomsiue B I1IIC.

9. Bakyounu, npoBakyoJin, TOHOILIIAC

10.  Snpo. Ctpoenue siapa. Hykneornasma.

11.  Huro3zoab. Pons Mukporpybouek u MmukpoduaameHToB. Posb nuTockiera.

12.  Ponp OIIC 1 pubOCOM B KU3HEACSITSIBHOCTH PACTUTSIIBHON KIICTKH.

13.  Muroxonapuu. CtpoeHue u GyHKIUU MUTOXOHIPUH.

14. Ilnmactunel. Xnopomnactel. Tunakounel. Crpomsl. ['paHanpHble U arpaHajbHbIE
XJIOPOIUTACTHI.

15. XpomoruiacTsl U JIEUKOIIACTHI.

16.  CaoiicTBa XHUBOU KJIETKU

17. XumMudeckue  KOMIIOHEHTHI  KIETOYHOM  memOpanbl.  Jlummmer,  docdomumumasl,

TJIAKOIUITHIBI, OCIIKH.
18.  Xumunyeckue KOMIOHEHTHI KJIETOUHOW MeMOpaHbl. benku, crpoeHne. AMUHOKHCIOTHI.
OyHKIUN MEMOpPaHHBIX OEITKOB.

19.  CtpyKTyphl OSIKOBOI MOJIEKYIIHI.

20. Opraau3anus KJIeTOYHOW MeMOpaHbI

21. 3HayeHrne roMeocTasa Jisl KJIETOK pacTeHUH.

22.  IlunoumTo3. OTIUYKME MUHOLKUTO3a OT (haronuTo3a.

23.  Posb BoIbI B )KU3HHU pacTeHui. ['omeocTaTrueckas Boja.
24.  BopaHblil 0OMEH pacTeHUH.

25. ['yrramms. Tpancniuparus.

26.  Yto Takoe BOIHBIN AePUITUT?

27. MMMoOunm3oBaHHas BOJIa ¥ THAPATAIIMOHHAS BOJIA.

28.  CopnepxaHue BOABI B OpraHax pacTeHUN

29. Kierka KaK OCMOTHYECKasI CHCTEMa. H3oTonnueckuit, THIIOTOHUYCSCKHH,
TUTIEPTOHUYECKUI.

30. B xakoMm COCTOSSHUU HaXOJUTCS BOJIa B BAKYOJIH, B KJIETOUHOM CTEHKE, B IUTOIIazMe?

31.  MexaHHU3MBbI NOCTYIUIEHUS BOABI B KIIETKH PACTEHHUN
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32.
33.

AKBaHOpI/IHBI. (I)yHI(I_II/II/I AKBOIIOPUHOB. Jlokanu3auus B KJIeTKaxX.

Kakoe 3HaueHue JJI1 OKOJIOTMYCCKHX I/ICCJIGI[OBaHI/Iﬁ HUMECT 3HAHHUC BCIIMYHHBI

OCMOTHYECKOTO HOTeHHI/IaJ'Ia?

34.

KOpCHB KaK TJIaBHBIN OopraH IIOCTYIUJICHUSA BOJBI. OcobenHoctH CTPOCHUA KOPHA Kak

OopraHa, NOTJIOUIAOIICTO BOAY.

3s.

36.

37.
KOpHEN?

38.

OcobeHHOCTH aHATOMHYECKOTO CTPOEHUSI KOPHSL.
MexaHu3Mbl IOCTYTJIEHUS! BOJIbI B KOPEHb

HO‘ICMY B YCIOBHAX 34CYXH CHa4dalla TOPMO3UTCA POCT HO6€FOB, a YXC IIOTOM pPOCT

Kakue nponecCbl yY4YaCTBYKOT B CO3JaHHMMU TpaavCHTAa BOJHOI'O IMOTCHOHAJIA MCKIAY

KJICTKaMU1 KOPHA 1 ITIOUYBCHHBIM paCTBOPOM?

39.

Tpancnupanus. VHTEHCHUBHOCTh TpaHCHUpalMU. TpaHCIUPAMOHHBIA KOA(D(DUIIUEHT.

[TpoyKTUBHOCTH TPAHCIIUPALIUH.

40.  OcoOeHHOCTH CTPOCHUS JIUCTA KaK OpraHa TPaHCIHPAIHH.

41.  Tunsl TpaHCTIMpaIUK

42.  CTpoeHHe yCThHIL

43.  Kak noka3aTh, UTO TpaHCIHpPALMs CaMOPETYJINPYEMBI npouecc?

44.  Ilouemy nmoctymuieHHE BO/bI B KOPEHb 3aBUCUT OT KOJIMUYECTBA KUCJIOPOJa B MOYBE?

45.  BrausHHe BHEIIHUX U BHYTPEHHUX (DAKTOPOB HA MOCTYIJIEHUE BOJIBI.

46. BnusHue BHemHMX (AKTOPOB HA  JBMJKEHUS  YCThHMIL (CBET, TeMIlepaTypa).
AHTUTPaHCIIUPAHTHI.

47.  BnusHHME BHEIIHUX ¥ BHYTPEHHHX (aKTOPOB Ha TPAHCIHPAIIHIO.

48.  Ilouemy cBeT BAMAET HA MHTEHCUBHOCTb TPAHCIIMPALUNA?

49.  Ponb porocuHTE3a B )KU3HU PACTEHUS

50. 3naveHue ¢poTocuHTE3a I KHU3HHU HA 3eMIIe.

51.  OcoOeHHOCTH CTPOCHHS JTUCTA KaK (DOTOCUHTE3UPYIOIETO OpPTaHa.

52. KaxoBbI cBOMCTBA JINCTAa KaK ONTHYECKON CUCTEMBI?

53.  CsoiicTBa (HOTOCMHTETHYECCKUX MTUTMEHTOB.

54.  Kakue nUrMeHThl y4acTBYIOT B ()OTOCHHTE3€ BBICIINX PAaCTEHH?

55.  ®usmnueckue U XMMHUYECKHE CBOICTBA XJI0PO(UIIOB

56. Kak u B KakuX yCIOBUSAX CUHTE3UPYIOTCS KapOTUHOMU/IBI?

57. Ponw murmenToB B potocuHTe3e. [IurMeHTh cOOpuKy. [TMrMEeHTHI TOBYIIIKH.

58.  Kaporunounsl. Pons kapoTuHOHI0B B (pOTOCHHTE3E.

59. Ilnactuapl. CTpoeHHME XJIOpPOIUIACTOB. ['paHalibHble W arpaHajbHbIE XJIOPOIUIACTHI.

XUMHUYECKUN COCTaB XJIOPOIIACTOB.
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60.  Ilepokcucomsl, COCTaB U CTpoeHHe. MUTOXOHJIPUU U UX CTpOEHHE, (QYHKIINU.

61. IlepeHocunku 31eKTpOHOB. DEPPEIOKCUH U KEIE30CoIepKaIIIE OCTKHU.

62.  LIMTOXpOMBI KaK IEPEHOCUYMKH OHIIEKTPOHOB. YYacCTHE IEPEHOCUYMKOB 3JIJIEKTPOHOB B
ANEKTPOTpaHCTIOpTHOH 11enu poTocuHTe3a (DTLL).

63.  Yro takoe ¢porocucrema? M3 vero cocrout porocucrema 1? I'ne Haxoaures Gporocucrema

64.  Uro Takoe porocucrema? I'ne naxoautcst porocucrema I1?

65. Kak npoucxoauT HEMUKIMYECKUI TPAaHCIIOPT 3JIEKTPOHOB?

66.  Yto takoe ¢orocunTeTndeckoe (ochonuporanue? Kakoedochonuprpopanue Ha3pIBalOT
nukinyeckum? Hemuknuyeckum? TlceBaonuknmnueckum?

67. Kak mpoHCXOAWT ULHKIMYECKHH TpPaHCIOPT 3NeKTpOHOB? CyMMapHOE YpaBHEHHE
LUKJINYECKOTro (ochoIuprupOBaHUsL.

68.  Kak nmponcxoauT NceBIOUKIMYECKUN TPAHCIIOPT AIEKTPOHOB?

69. JlaiiTe XapakTepHCTHKY CBETOBOW (pa3bl (orocwHTe3a. B kakoil dwacTu xyoporuiacra
MIPOUCXOAUT cBeTOBas ¢aza?

70.  Kakue yciaoBus HEOOXOIUMBI JIJIs1 TPAHCHIOPTA JIEKTPOHOB?

71. B yem cyTb TeMHOBOH a3l (poTocuHTeza? Kakue mporiecchl NMPOUCXOAAT BO BpeMs

TEMHOBOM (ha3bl poTocuHTE3a?

72.  Kak mpoucxoaut BocctaHoBienue CO2 B nukiie KanpBruna?
73. Hukn KaneBuaa. Ha xakue sTanel aendaT nuki Kaaspuna?
74. Kakoe BemiecTBo sBisieTcsl MEepBUYHBIM TpoaykToM B Iukie KanpBuna? Ilouemy nuki

KanxeBuna HaszeiBarotr C3-riuxiaom?

75.  OcoOGeHHOCTH aHATOMUYECKOr0 CTPOEHUS JIMCTOBOM MiacTUHKK y C4 pacTeHHiA.
76. Ocob0ennoctu nukina Xerya-Cidka.
77.  Ponb 00KIaaKK MPOBOSIIETO IMyYKa y KYKYpy3bl, CAXapHOTO TPOCTHHUKA, COPro?

78.  Ocob6ennoctu C4- nukia GoToCUHTE3A.

79.  OcoOGeHHOCTH KOOMEPAaTUBHOTO (POTOCHHTERA.

80. Yewm ornuuarorcsa C4 pactenust ot C3 pacTeHuil.

81.  Kucnorteiii MetaGomu3Mm TOJNCTSHKOBBIX. OcobeHHOCTH (OTOCHHTE3a Yy pacTeHHH
CYKKYJIEHTOB?

82.  OcobGenHoctu anHaromuueckoro crpoeHus 6onbmmHcTBa CAM — pacteHuit?

83.  ®oronwixanue. [TocnenoBaTenpHble MPEBPAILICHUS BEIIECTB B INIMKOJIATHOM ITUKJIE.

84.  OcoGeHHOCTH TTTMKOJATHOTO LKKJIA (POTOCHHTE3A.

85.  HaszoBute opraHouipl KJIETKH, B KOTOPBIX MPOUCXOAAT PEAKIIUH TITMKOJATHOTO LUKJIA.

86.  BoccranoBneHue a3ora.
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87.  Maiite o011y10 XapaKTepUCTHKY (POTOCHHTE3A.
88.  Jlaiite ompesaeneHue CIEIYIONIMM TIOHSATHSM: HHTEHCUBHOCTH (POTOCHHTE3a, KBAHTOBBIN

pacxon (OTOCUHTE3a, ACCUMUIISAIIMOHHOE YHCIIO.

89. Bumsnaue cBeta Ha GOTOCHHTE3.

90. BausHMe yriIeKHUCIIOro raza Ha (OTOCHHTES.

91. BawmsHHe KucIopoaa Ha GOTOCUHTE3.

92.  BausHHEe MUHEPAJbHOTO MUTAHUS HA (OTOCUHTE3.

93.  3aBUCHMOCTb MHTEHCUBHOCTH (DOTOCHHTE3a OT KOJMUECTBA BOJBI.

94.  JlueBHOIi X071 poTOCHHTE32

95.  3aBucuMOCTBH (POTOCHHTE3A OT FTEHETUYECKUX OCOOCHHOCTEH M BO3pacTa pacTeHUI

96. dotocuHTe3 U ypoxail. Yem omiHMyaeTcs ypokaili OMONOTMUECKHH OT Yypokas
X0351iCTBEHHOT0?

97.  Yro Takoe yucTasi MPOIYKTUBHOCTH (POTOCUHTE3a?

98.  /[laiiTe omnpeneneHue ABIXaHUIO.

99, Haiite ompenenenune npixanuio. UTo Takoe nbIxatenbHbIN cyOcTpat? Kak 3amuceiBaeTcs

CYMMapHO€ ypaBHEHHE JbIXaHUs?

100. Jlaiite ompenenenue apixaHuio. Yto Takoe IbIxarenbHbli cyOcTtpat? Kakue BeriecTBa
MOTYT CITy’KUTh JIbIXaTeIbHBIM CyOCTpaTom?

101. Hamumwure cyMMmapHble ypaBHeHMsS JAblxaHus U (ortocuHTe3a. [lalite ompeneneHue
JIBIXaHUIO U (POTOCUHTESY.

102. Yro Takoe rnukonu3? Kakoe 3HaueHue umeer rimkoau3? I'1e poucxXoIuT TIIMKOIN3?

103. Du3MONOTHYECKUN CMBICH TIUKOIN3a. [ 1e MPOUCXOAUT TIAUKOIHN3?

104. Kax npoucxonut rukonn3? Kakue BemiecTBa SIBISIOTCS KOHEYHBIMH IMPOIYKTaMH
rinukonu3a? Kakue koepMeHTBsI ABISIOTCS KOHEUHBIMH NPOJYKTaMH IIIMKOINU3a?

105. Kaxkoe 3HaueHue umeeT riukonus? B uem Qusnonorndeckuid cmbica raukonuza? Uro
TaKo€ TJIIOKOHEOoreHe3?

106. YTo mpoOMCXOINT B KJIETKE C MUPYyBATOM?

107. Kaxkue BemiecTBa 00pa3yroTcs B LUKJIE TPUKAPOOHOBBIX KUCIOT? I'J1e MPOUCXOIUT LUK
Kpebca?

108. I'nme mpoucxoaut uukia Kpedca? Kakoe 3nauenue nuki Kpedca umeer mist KiaeTku?

109. Hamumwure cymmapHoe ypaBHeHue 1ukia KpeOca. I'ne npoucxoaut uuki Kpedea?

110. KakoBa poJjb ITUKJIa TPUKAPOOHOBBIX KUCIIOT B KU3HHM pacTEHUS?

111. Kakue xodepMeHTHl BOCCTaHABIMBAIOTCA B pesynbTare nukia Kpebca? I'me mpoucxomut

ki Kpebca?
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112. T'me u B Kakoil YacTU KIETKH MPOUCXOIUT MEHTO30(POC(ATHBIN OKUCIUTEIBHBIN TUKI?
Kakoe 3HaueHue mMeeT ITOT IUKN JUIsS KieTku? Kakoil koepMeHT BOCCTaHABIMBACTCS B PE3yJIbTATE
ATOTO UKIa?

113. Yo Ttakoe npixarenbHad nenb? 3 kakux KOMIOHEHTOB OHA COCTOUT?

114. Kaxkue QyHKIIUM BBIIOIHAET AbIXaTelbHAas LENb?

115. Kaxue QpyHKIMM BBIIOIHAET AbIXaTeNbHas Lenb? ['1e pacnosiokeHa AplxaTeabHas 1enb?

116. Yto moka3npIBaeT OKHUCINTEILHO-BOCCTAHOBUTEILHLIN ITIOTEHIINAJ ABIXaTSIILHON Iienn?

117. Kakyto posib UTPalOT MUTOXOHJPHUH B MPOIECCE AbIXaHUs?

118. Kaxoe 3HaueHue UMeeT MPOLECC AbIXaHUs Il paCTEHUIN?

119. Yro obmiero Mexay IpoLeccoM AbIXaHUs U ImporeccoM poTocuHTe3a?

120. Yewm omymuaetcs mporiecc GOTOCUHTE3a OT MPOIIecca IbIXaHHsI?

121. Yro Takoe MHTCHCHBHOCTH JbIXaHUA? UTO HA3BIBAIOT JAbIXaTeIbHBIM KodhduruenTom? OT
Yero 3aBUCUT UHTEHCUBHOCTD JbIXaHUs?

122. Yro Ttakoe apxaTenbHBIH Kod(p¢uiment? OT Yero 3aBUCHT BEIMYMHA JBIXATEIBHOTO
koa(urmenta?

123. Kakoe BIusHHME Ha MPOIIECC JbIXaHUS OKA3bIBAECT YBEIMUYCHUE OBOJHEHHOCTH TKAHEH?

124. Kakyro posib OKa3bIBA€T COJIEp)KaHUE BOJbl B TKaHSAX pAcCTEHUH Ha HMHTEHCUBHOCTh
IbIXaHus?

125. Kakoe BIusHNE HA UHTEHCUBHOCTD JIBIXaHUS OKa3bIBAET HEJIOCTATOK BUIBI?

126. Kakoe BiIHMsIHUE HAa HHTCHCUBHOCTbD JBIXaHUS OKa3bIBACT M30BITOK BOJIBI B TIOUBE?

127. Kak 3aBUCUT UHTEHCUBHOCTD JIBIXaHMSI OT KOJMYECTBA KUCIOPoia? 3aBUCUMOCTD JIbIXaHUs
OT CKOPOCTH TIOCTYIUJICHUSI KUCIIOpOJia B TKaHU?

128. KaxoBbl mpUuMHBI THOETN PACTEHUM MPU TUITOKCUU?

129. HazoBwute npucmocoOIeHUsT paCTCHUH K YCIOBHSIM THITOKCHH?

130. Kak Biusier Temneparypa Ha Japixanue? Kakyro ponb urpaer temmneparypa’?

131. Kakoe BiIHMsHUE HA WHTEHCHUBHOCTBH JIBIXaHUSI OKAa3bIBAIOT XUMHUYECKHE U MEXaHUYECKHUE
pa3apaxkuTeNn?

132. Kak Ha MHTEHCUBHOCTD JIIXaHUSI BIUSAET CIEKTPAJIbHbBIA COCTAB CBETA?

133. Kak Ha WHTEHCHMBHOCTH JbIXaHUS BIMSIET CIEKTpajdbHbI coctaB cBera? Yrto Takoe
KOMITEHCAIIMOHHAs TOYKa?

134. BiusiHue BHYTpeHHHX (DaKTOPOB Ha JIbIXaHUE.

135. Kaxoe BrnusHME Ha MHTEHCHUBHOCTH [BIXaHUS OKa3bIBAIOT OCOOEHHOCTH OpPraHOB U HUX
¢du3noIOruYecKoe cocTossHue?

136. Kak wu3meHsieTcss JbIXaHME€ OpraHoB B 1porecce ux ¢dopmupoBanus? Yrto Takoe
KIIMMaKTepPUYECKUN MOIbEM JbIXaHus? JIJIsi KAKUX OpraHOB OH XapaKTepeH?
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137. BereranuoHHBIM METOM U €TI0 POJIb B N3YYEHUH MUHEPAJILHOIO MMUTAHUS PACTEHUM.

138. HasoBure oCHOBHBIE 3Tambl B M3YYEHHHM KOPHEBOTO MUTaHWs pacteHui. [laiite um
XapaKTePUCTHKY.

139. Yro Takoe 30ma? 13 yero ona coctout?

140. Ilouemy pacTeHMs pa3HbBIX BUJIOB OTIMYAIOTCS IO COCTABY 30JIbI7

141. Yro Takoe BereTannoHHbIA MeTo? BonHas KynbTypa? A3pornoHuka?

142. Kakue 5JIeMEHTBl MUHEPAJIBHOTO MHTAHMS OTHOCAT K  MakpoanemeHTam? K
MHUKpO3JIEMEHTaM?

143. Kakyro posib urpaer a3oT B xKU3HU pacTeHui? B cocTaB Kakux BEUIECTB BXOAMT a30T?

144. Kakyro poisib urpaet a3or B *HU3HU pacTeHuil? YTo NpoucXoauT Mpu HEJOCTAaTKE a30Ta?

145. Ponbp dochopa B xu3HM pacteHud. Uto mpoucxoauT mnpu Hemoctatke (ocdopa B
pacTeHusix?

146. Kaxyro posib urpaer cepa B )KM3HH PACTEHMsSI U YTO IIPOUCXOAUT IIPH HEJOCTATKE CEPBbI?

147. Kakyro posib urpaeT Kalnui B KM3HU PACTEHHS M YTO IPOUCXOIM MPHU €ro HEJ0CTaTKe?

148. Kakyro ponp urpaetr Mariui B )KU3HHU PACTEHUS U YTO MPOUCXOAUT MPH €ro HelocTaTKe?

149. Kakyro (GpHU3HOJOTHUYECKYIO POJIh BHIMOTHSIIOT MUKPOIJIEMEHTHI B )KU3HU PACTCHHS?

150. ®wuznonornueckas poib KeIe3a Kak dJEMEHTa MUHEPaJIbHas ITUTAHNUS.

151. ®wuznonoruyeckas pojb IMHKA, KaK 3JIEMEHTa MUHEPAJIIbHOTO TUTAHUS.

152. @wuznonormyeckas poyib MapraHia Kak 3JIEMEHTa MUHEPAJIbHOTO TUTAHUS.

153. ®wusnonornyeckas pojab MEIN KaK 3JIEMEHTa MUHEPAIBHOTO ITUTaHUS.

154. ®usnonoruyeckas posib MOJUO/ICHA KaK JIeMEHTa MUHEPAIbHOTO MTUTAHUSI.

155. ®wuszuonoruyeckas poib 00pa Kak 3IeMEHTa MUHEPAIBHOTO MMUTAHMUS.

156. Kpartkas ucTopusi KyJbTypbl KJIETOK W TKaHed MeToasl W yCIOBHS KyJIbTHBUPOBAHMS
M30JIMPOBAHHBIX TKAHEW U KJIETOK OPraHU3MOB

157. Mertoabl 1 yclIoBUS KYJIbTUBUPOBAHUS N30IMPOBAaHHBIX TKAaHEW U KJIETOK OPraHU3MOB

158. Hcnonb3oBaHue METOAA KYJIBTYP KIETOK M TKaHEH B CO3/JaHUU

159. TexHonoruu, odjeryaroniye ceJeKIMOHHbBIN MpoIiecc METo/1a KyJIbTYypbl KJIETOK U TKaHEel

160. KrnonanbHOE MUKPOPA3MHOKEHHUE U O3JJ0POBJICHUE PACTECHUM

161. KpuocoxpaneHnenue

162. MeToabsl KIETOUYHOU CEJIEKIINN

10.Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecneyeHne TUCUUIIIMHBI «Pu3nosorus
pacTeHuii ¢ 0CHOBAMH KJIETOYHOMH MH:KeHepHUW» (MOIYJIAA)

a) OcHoBHas JquTEparypa
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Beperennukos A.B., ®usnonorus pacteHuil: YueOHUK Ui By30B / BepeTeHHUKOB

A.B. - M.: Akanemuueckuii [Ipoekt, 2020. - 480 c.

Ky3nenos B.B., ®usuonorus pacrenuit: Yuebuuk / Bn. B. Kyzuenos, I'.A.

Jimutpuena. - M. : A6puc, 2012. - 783 ¢

KunbueBckuii A.B., I'eHeTmueckue OCHOBBI cenekiuu pacrteHuid. B 4 1. T. 3.

buorexnomoruss B cenekimu pacrteHuil. Kierounas wumxkenepuss / Hayd. pen. A.B.

Kunwsuesckui, JI.B. XotsiieBa - Munck : benmopyc. Hayka, 2012. - 489 c.

®dusnonorus W OHMOXUMHUS CEIbCKOXO3SIMCTBEHHBIX pactenmidt. Ilom pen. H.H.

TperpskoBa: U3narenscrBo:Konoc, 2013

Xenar I'.B., buoxumus pacrenwuii / I'.-B. Xennar ; nep. ¢ anrn.-2-e m3a. (3m.). - M. :

BMHOM, 2014. - 471 c.

0) lomoiHuTE IBHAS JIUTEPATYpPa

6.

B) IporpamMMHoe odecniedenne u UHTepHeT-pecypcsl

DJIeKTPOHHBIE PeCcypPChl, 00ecTieYHBAIOIINE PeaH3alHI0 00Pa30BaTeJbHBIX MPOrpaMM

Boasmerr A.IL

[u 1p.]

pactenuit .M3narensctBo.: benopycckas Hayka, 2016

®du3nonaorus IaToreHe’a MU 60He3Hey0TOﬁqHBOCTH

Kab6amuukoBa JI.D.. doToCMHTETHYECKHI ammapaT ©W CTpPecC y pacTeHHl.

W3narensctBO benopycckas Hayka, 2014

PI'BOY BO «CeBepo-OceTnHCcKHUil rocyaapcreeHHblii yausepcurer uMenn Kocra JleBanoBuua

Xeraryposa»
Koun-Bo
Xapakr
HaumenoBanu Ne norosopa | Cpox TOYEK
CBenieHus o epuCTU
e [punagne | Anpec Ha MpaBo JeHCTBUS JIOCTYTI
Ne IIpaBo Ka
ANIEKTPOHHOTO | YKHOCTb caiira WCTIONB30BaH | 3aKIOYEHHO | a/TI0INb
obmamaTers TOCTYTI
pecypca us ObC ro IOTOBOpa | 30BaTe
a
nei
9BC
Horosop Ne ITo IP-
"YHuBepcuTe http:// 000 01.01.2019r.
CroponHs o 21-02/2019 aapecy
TCKas www.biblio | «Hekc- - 7000

1 s oT 0e3m
oubnmoTexa club.ru Menna» 30.06.2019r.

. 14.02.2019 UTHBIA
Online"

2 | Onexrponnas | Ctoponns | http:// 000 Horosop 01.03.2019r. | 300k | Ge3num
oubmoTeka ST www.stud | «[lommrexp | Nel45CJI/02 | 01.03.2020r. | roueit WTHBII
«KoHcynbran medlib.ru/ | ecypc» -2019 ot JIOCTYTI
T CTYJCHTa» 27.02.2019r. a. 300

KapT
JIOCTYII
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000 Jlum.
Kon-Bo
Hayunas "Hayunas COTJIAlICHNE
noctyn | besnu
3NEKTPOHHAs anekTpoHHa | Ne 5051
beccpouHoe | OB HE | MUTHBI
oubaroTeKa by oT
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eLibrary.ru oubmmotex | 02.09.2009
YEeHO
CroponHs a’ L.
http:/ Horosop
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elibrary.ru Ne SU-20
Kon-Bo
12/2016-1 29.12.2016 Io IP-
baza manHbIX JOCTYI
000 oT T.- aapecy
«3BC OB HE
PYHOB 28.12.2016 28.12.2026 0e3mm
elibrary» OrpaHu
r. JInm. T. UTHBIN
YeHO
CoTJalleHne
Ne 4758
Kon-Bo
DIIeKTpOHHAs ITo IP-
Croponns | Horosop Ne | 01.03.2019r. | moctyn
oubIMoTeKa biblio- 000 azpecy
1 1310 ot — OB HE
«HOpaiiT» online.ru «Opaiit» 0e3mmM
27.02.19 01.03.2020r. | orpanu .
WUTHBIN
YeHO

B oOpasoBarensHOM —Tporiecce

11.MaTepuajbHO-TeXHHYECKOE OCHALICHHE TUCIUIIJIMHBI:

HCIIONB3YIOTCS:

ayIMTOpHUs

UL TIPOBEINCHUS

JICKIIMOHHOTO THUMA: 000pyI0BaHA CHCIMATU3NPOBAHHON (y4eOHOI) MeOenpio Ha 25 MOCaT0YHBIX MECT;
TEXHUYECKUMHU CpPEACTBaMHU OOYYEHHUs, CIyKallUMHU [ TpeAcTaBieHUs YydeOHOH UHpopManuu
OoJIbLION ayUTOpUU MO AucuuIuinHe «ButamuHomorus» npoekrop BenQ MS527, yuebHo-HarnsaHble
nocoOus: MPe3eHTAalUU B KOJTMYECTBE 5 IIT.

Aynuropus Ui MPOBEAEHUS 3aHATHH NMPAKTUYECKOro TUIA: 000py/loBaHa ClEHUaTU3UPOBAHHON
(yueOHoIf) MeOenpio Ha 15 MOoCaouHBIX MECT; TEXHUYECKUMH CPEICTBAMHU OOYYCHHS, CITYXKAIUMH ISt

npezcTaBieHus yueOHoi nHpopManru O0IbIION ayAUTOPUH 1O TUCIUIUIMHE.

l. MynbTUMEIUIHBIA KOMIUIEKC (KOMIBIOTEpP, MMPOEKTOP, SKpPaH), HAOOPHI ciaiioB, Tabaui/
MYyJbTUMEAMMHBIX ~ HArJIAJHBIX ~MaTepHalioB IO PA3IMYHBIM  pa3deinaM JAUCLUUIUIMHBI,  JIOCKa
MHTEPaKTUBHAS.

2. [TpoekrionHoe MynbTUMenuitHOe obopyaoBanue (MynpTUMeIUiHbIN mpoekTop Optoma
Dx327.

3. Pabouass cranmms B komimiekte: [Ipomeccop: AMD X3 445/ ASRock N68-S3/
2048Mb/500Gb/.

4. Muxkpockorn 6uonoruueckuil OuHOKyJsIpHbIi Mukpomen 1 Bap. 2-20 (KHP) — 12 mir.
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3. Mukpockor 61osIorn4eckuil TpPUHOKYJIApHBIH Mukpomen 2 Bap. 3-20 (KHP).

6. MHoro¢yHKIHOHATIHHOE YCTPOICTBO Moy Samsung Xpress M2070W
SL-M2070W/FEV.

7. Tepmocrar anextpudeckuii cyxoBoszaymHeiid TC-1/80 CITY.

8. Cyxoxaposoii mikad FD53 BINDER.

9. bans BojsiHas C TUIMTKOM.

10. Crepuin3atop noryaBTOMaTHYECKUM mapoBo ropusoHTaisHoro tuna ['Ka-100 113 AO.
11. [Inutka snexrpuueckas Supra HS-110.

12.  XoJ0IUIBHUK.

13.  Topenku cnupToBbBIE

14.  Jlaboparopnas nocyna.
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9. JIuct 00HOBJIEHUSA

[Tporpamma oGHOBIIEHA.

[Iporpamma paccMoTpeHa W yTBEpXKACHA Ha 3acelaHuu Kadeaphl aHATOMUHU, (U3MOIOTHUU U

6oranuku _mpoTokoi Nel3 ot «26 » 06. 2019r.,

3aBenyroumii kadeapoit I'anmoesa B.C.

[Iporpamma ogoOpeHa Ha 3aceaHUM coBeTa (PaKyIbTeTa XUMUHU, OMOJOTHH M OMOTEXHOJIOTHH OT

«01»07.2019 r., mpoTtokon Ne 12 mpoToko

[Tpencenarens coBera (hakyabTeTa Araea @.A.
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