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PaGoyast nporpamMma y4eGHOH HCHMILIMHBI SIBISETCS HYacThio OCHOBHOM
npodeccroHanbHON 06pa3oBaTeIBHOM TIPOTPaMMBI IS MOATOTOBKH OakanaBpoB
110 HallpaseHHmio MOAroToBku 44.03.05 Ileparorudeckoe o6pasosane (c JBYMSI
npoduIsMU MOAroToBKY). ITpodhuiib MoaAroToBKM — BHOIOTHS. DKONOrHs O4HOMN U
3a04HOH (opM 00yueHwUsl.

PaGouasi nporpamma  mucumnmmmer paspaGorana B COOTBETCTBHHM  C
DeiepalbHBIM 3aKOHOM OT 29 sekabpst 2012 1. Ne 273-03 «O6 obpaszoBanuu B
Poccuiickoit ®enepanmu» (¢ W3MEHEHHAMH u pononHenusamu), ®I'OC BO —
OakanaBpuaT 10  HANPABIEHHIO MOATOTOBKH  44.03.05 ITenparoruueckoe
obpasosanue (C IBymsi MpodHIIMHU TIO/ITOTOBKH), YTBEPKAECHHBIM HPHKA30M
MunncrepctBa Hayku M BbICIIEro obpazoBanus Poccuiickoit Denepauun ot
12.02.2018 r. Ne 125 (¢ u3sMeHeHMSIMH H nonojHeHussMU) U Ilpodeccnonansapm
CTaHAapToOM, yTBEpXIeHHbIM llpukazom MHuHHCTEpCTBA Tpyna W cONMATBHORN
samuTel  Poccuiickoit  ®enmepamun  «O6 YTBEPKACHUH TPo(heCcCHOHATBHOrO
cTangapTa» ot 18 oktsi6ps 2013 r. Ne 544,

COCTABUTEJIA:
Houent xadenper 6uonoru ®I'BOY BO «JII'TIY», kanaumat GHONOrHYecKux
Hayk, nouent [lerpenko Cepreit Buransepny.

YTBepKeHa Ha 3aceNaHnK kadeaps! Ouonorun

IIpotokon ot « /3 » i A 20.46r., Ne_ 4 - ,
3aBemyrommii kaenapoit Guoorum ’\%)°% H.B. Bosruna

OZIOBPEHA Ha s3acemanuu y4eGHO-MeTomxMuecKoii KOMHCCHH  MHCTHUTYyTa
€CTECTBEHHBIX HayK

Ilporokon «_ oy » o 20A8r., Ne_ 7L
HpeﬂceﬂaTeﬂB y'-Ie6H0-MeTOJIHLIeCKOI7[ KOMHCCUHU HHCTHT}’Ta €CTECTBEHHBIX HaykK

(&% C.H. Hecropenko

COI'TACOBAHO: /,.()‘
Hupexrop Jlenapramenta o6pasosanmus (’j ~/_B.B. CaBenkos



CtpykTypa u coaepkaHue y4eOHOM THCIUTIHHbBI

1. Heau u 3a7a4u y4eOHOMH THCHUTITHHBI
Ileny usyuenusn Ooucyunnunwr: OCHOBHAS LIE€Tb NpPENoJaBaHUs (U3UOJIOTHHU PACTCHUI
3aKJII0YaeTCss B TOM, YTOOBI JaTh CTYJCHTAaM COBPEMEHHBIC IPEJCTAaBICHUS 00 OCHOBHBIX
Gbu3MONOrMUecKUx Mpoleccax 3€JIEHOr0  PAacTeHUs, MeEXaHM3MaxX HX peryjsiiud U
3aKOHOMEPHOCTSIX B3aUMOJICHCTBUSI PACTEHUN C YCIOBUSMHU OKPY’KAIOLIEH Cpebl, COXpaHEHUs
Ouopa3zHooOpa3us Ha 3emiIe U MOJICPKAHUS CTAOMIBHOTO COCTOSTHUS OHOC(EPHI.
3aoauu uzyuenua oucyunaunpl. Baxknenien 3agayeil JaHHOTO Kypca sIBJISETCS TO3HAHUE
3aKOHOMEPHOCTEH KM3HEICSATEIbHOCTH pacTeHuid. M3yunTh mnpupony (U3HKO-XUMHUYECKUX
MPOIIECCOB, JISKAIIUX B OCHOBE TOMJIOMICHHWS BOJbI M MHHEPAIBHBIX BEHIECTB; - BBISCHUTH
(U3HOIOTHYECKYIO POJIb, BBITIOTHSAEMBIX OTACIHHBIMA MHHEPAIBHBIMHU JJIEMEHTAMH B JKU3HH
pacTeHuil; M3y4YHTh CYTh IPOLECCOB (OTOCHHTE3a WM [BIXaHUS M WX B3aMMOCBSI3H, CBS3b,
3aBHCUMOCTh OT (DaKTOpPOB CpeIbl; - BBISICHUTH pPOJb TOHMKEHHBIX TEMIIEpatyp U
MPOJOHKUTEILHOCTH JHSI B MpOIEccax BBIXOJA U3 COCTOSHHUS TOKOS U Tepexoja HuX [0
[BETEHUS; - U3YUUTh (DPU3HOJIOT0-OMOXUMHUYECKHE MPOIECChI, TPOUCXOSIINE PU CO3PEBAHUU
ypoKasi CeIbCKOXO3SIMCTBEHHBIX, KYJIBTYpP; - IOHATh CYTh MEXaHHU3MOB YCTOMYMBOCTH PACTCHUMN
K HEOJIarONMPUSATHBIM yCIIOBUSM CPE/IbL.

2. Mecto aucunminnsel B ctpykrype OITIOIL.
VYuebnas aucuuruinHa OU3NONOTHA pacTeHUH OTHOCHTCSA K Oa3oBoit yactu B1.0.08.09
y4eOHOTO IJI1aHa.

ITpodeccroHanbHO-OPUEHTUPOBAHHAA ~ JUCHUIUIMHA ~ «DU3HOJOTHS  PACTEHUI»
00BEeIMHACT €CTECTBEHHOHAYUYHbIE MOJXOJAbl K HM3YyYEHHMIO PACTUTENBHOro opraHusma. s
OCBOEHHUSl JUCLUIUIMHBI CTYAEHTHl MCIOJNb3YKOT 3HAHUS, YMEHHS M BHJIbl JEATEIbHOCTH,
chopMHpOBaHHBIE B THpolecce H3ydyeHUs (U3NOJIOTUM pACTeHUH B 00beMe MpOorpamMMbl
o0uieo0pa3oBaTeabHON IIKOJBL. Takke Kypec ameuiupyeT K 3HaHHUAM M3 pa3HbIX obsacteit
(OoTaHuMkHM, XUMMM, (QHU3UKH, MaTEMaTUKH), TOJIYYEHHBIMH Ha MPEAbIAYLIIUX YPOBHSIX
o0Opa3oBaHus U Npeanonaraet GpopmupoBaHue 001enpodeccnoHaTbHbIX KOMIETEHIIHH.

Juctunnuaa «DU3n0NIOTHs pacTeHU» SABISIETCS HEOTHEMJIEMON YacThi0 OMOJIOTHH U
CIIy’)KUT OCHOBOM IJIi OCBOEHHUS TUCHMIUIMH: «MoekynsipHoi Ouosnorun», «buonorndyeckue
OCHOBBI PacTEHHEBOJCTBA U JKUBOTHOBOJCTBa», «MIMMyHosOrus», « OCHOBBI OMOTEXHOJIOTUN,
«Pagnobmnonorus» u «buopuzuka».

3. IlepeyeHp NUIAHMPYEMBIX Ppe3yJbTATOB O0Y4YeHHUs] M0 JAUCHUILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUSI KOMIIeTEeHIUI

Kox no ®1'0OC BO WNHnukaTop noctrukeHus Pesynbrarsl o0y4deHus o
JUCLUIINHE
Ob6menpodeccnoHanbHbIE
OIIK-8. Cniocoben OIIK-8.1. IIpumenser 3HATh: OCOOEHHOCTH CTPYKTYPHO-
OCYILECTBIIATD METO/IBI aHaIm3a (hbyHKIIMOHATEHOM OpraHHU3aLuu
[EAarorn4ecKyo TE/IArOrMYECKON CHTYALHH, | nacTyrenpHOTO OpraHuW3Ma;

JIeSITeTIbHOCTh Ha OCHOBE | mpodecCHOHAIBHOM
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CHELMATbHBIX ~ HAy4YHBIX | peIeKCUU Ha OCHOBE XUMHUYECKHH COCTaB PAaCTHTEIHHOTO
3HaHUHI CIICLIMAJIPHBIX HayIHBIX OpraHu3Ma, poib OTACIIBHBIX
SHaHHH. XUMHUYECKHX 3JIEMEHTOB B
OIIK-8.2. Ilpoektupyer u ..
KHU3HEIEATEIIbHOCTH pacteHmuii;
OCYILECTBIISET y4eOHo-
. COBPEMEHHBbIE  NPEACTABICHUA O
BOCIIUTATENbHBINA IPOLIECC C .
B (U3M0JIOTUN PACTUTENIBHONW KIIETKH,
OIopoi Ha 3HaHUS
¢dorocuHTe3a, MAbIXaHUS, POCTa MU
OCHOBHBIX ..
. pa3BUTHS PACTECHUH; COBPEMEHHbIE
3aKOHOMEPHOCTEH
TEXHOJIOTUH o0yueHus u
BO3PaCTHOTO pa3BUTHS
. JTMAarHOCTUKH.
KOTHUTHBHOMN u
g yMeTb: CHCTEMAaTHU3HPOBATH 3HAHUS
JIMYHOCTHOM chep
0 pacTUTETLHOM opraHusme,
o0yyaromuxcs, Hay4HO-
HOJTyYEeHHbIE npu U3y4YEHUH
000CHOBAaHHBIX .
. Hay4YHOH JUTepaTypbl; OOBACHATDH
3aKOHOMEpHOCTEN
poOJIb  OMOJIOTHYECKUX MeMOpaH B
OpraHu3aIH )
KHU3HEEATEIIbHOCTH KJICTKH;
00pa3zoBaTeNbHOTO
PACKpBITh MEXaHU3Mbl TNPOTEKAHUS
npotecca.
OCHOBHBIX (U3HOTOTHUECKIX
IPOIIECCOB; CpaBHUBATH W JENaTh
KOHKPETHBIE BBIBOJIBI;
TpaHchOpMHPOBATH y4deOHbIe
HaBbIKU B  MPO(eCcCHOHANbHBIE;
NPUMEHSATh 3HaHUS MO (U3NOJIOTHH
pacteHuii g GOpMUPOBaHUS
MaTepHaATUCTUYECKOTO
MHUPOBO33PEHUS MBIIICHUS
IIKOJIbHUKOB
BJIaJIeTh: (bU3HOTIOTUYECKUMHU
MOHATUSMH ~ HEOOXOJMMBIMU  JIJISt
peleHus Me1arornyecKux U
Hay4YHO-METOIUNYECKUX 3ajay;
Hay4YHOU TEPMUHOJIOTHEN,
IpUMEHSIEMOI ISt OTHCaHUS
OCHOBHBIX (U3NOTOTHUECKIX
MPOIIECCOB;  HAaBBIKAMHU  aHAJIHM3a
(U3NOTOTHYECKUX [TUKIIOB
[Ipodeccuonanbhbie
[1K-1 cnocoOeH | [IK-1.1. Mcnons3yer 3HATh: cneuupuky
OCYILIECTBIISATh COBpPEMEHHBIE METO/IbI U (U3MOTOTHYECKUX MIPOIIECCOB,
He1arornYecKyo o0pa3oBaTenbHbIE CBSI3aHHBIX  C  OCOOEHHOCTSIMH
JeSITeTTHHOCTD MO | TEXHOJIOTHH B IPOIECCe MPUKPEIUIEHHOTO TUTIA
POEKTHUPOBAHUIO U | peanusanuu CYLIECTBOBaHMS y pacteHuii;
peanu3anuu 00pa3oBaTeNbHOIO MEXaHU3MBI IIPOTEKaHUS u
00pa30BaTENLHOTO Ipolecca B COOTBETCTBUM € | PEryJIILUU MIPOLECCOB, CBA3aHHBIX C

4




nmponecca B COOTBETCTBUU

c TpeOOBaHUSAMHU
CTaH/IapTOB B
00pa3zoBaTebHbIX
OpraHu3aIusIX
HAYaIbHOTO obero,
OCHOBHOT'O o0rero,
CpEIHETo o0mrero
00pazoBaHus

TpeOOBaHUSAMU CTaHIAPTOB
B 00pa3oBaTEIIbHBIX
OpraHHU3aIysIX HAYaJIbHOTO
00111er0, OCHOBHOI'O
o01ero, cpeHEero o0IIero
oOpasoBaHus.

ITIK-1.2. IIpoekTupyet
pe3yabTaThl 00yYCHUS B
COOTBETCTBUH C
HOPMaTHBHBIMH
JOKyMEHTaMU B cepe
o0Opa3oBaHMsl, BO3PACTHBIMU
0COOEHHOCTSIMU
oOyJarouxcs,
JMIAKTUYECKUMU 3a/1a9aMU
ypoKa.

[IK-1.3. Ilnanupyet u
MIPOBOUT 3aHTHSI 110
y4eOHOMY MPEIMETY C
WCIIOJIb30BaHUEM CPEICTB
JTMarHOCTHKH, B
COOTBETCTBUHU C
TUTAHUPYEMBIMH
pe3yJbTaTaMu 00y4eHUs, B
OpraHu3aIsIX HA4YaJIbHOTO,
OCHOBHOTO H CPEJTHETO
o0Opa3oBaHus B
COOTBETCTBUH C
TpeOOBaHUSIMU
00pa3oBaTeNbHBIX
CTaHJIapTOB.

IIK 1.4. Cniocoben
pa3pabaTbIBaTh MPOrpPaMMbI
y4eOHBIX AUCIUIUIAH B
paMKax OCHOBHOM
0011e06pazoBaTeIbHON
MPOrPaMMBI B COOTBETCTBHH
¢ TpeOOBaHUSIMHU

KU3HBIO PpAcTEHUM  (MOTJIOLIEHUE
BOJbl W MHHEPAJIbHBIX BEIIECTB,
(hOoTOCHHTE3 U JBIXaHHWE, POCT H
pa3BUTHE); MEXaHU3MBbI aJanTaluu
pacTeHuit K M3MEHSIOIIUMCS
YCIOBHSIM  CPEJIbI;
B3aUMOJICUCTBUA

OHOreoLeHO03E;

MEXaHU3MbI
pacTeHuit B
(U3UOTOTHYECKYIO
poIib pacTeHuit B buocdepe

yMeThb: 10JIb30BaThCA
COBPEMEHHBIMU METOaMH1
UCCIIEJIOBAaHMUSI NP H3YUYEHHUH
pacTeHui u MIPOLIECCOB,

NPOTEKAIOIIMX B HHUX; T'PaAMOTHO
U3J1araTh TEOPETUYECKUH MaTepHal
0 JKU3HH PAaCTUTEIBHOTO OpPTraHU3Ma,
BECTH JIUCKYCCHIO; HCIIOJIb30BaTh
3HaHUS, MOJyYEeHHBIE B 3TOM Kypce,
B cBOEH IIPAKTUYECKOU
eI TEILHOCTH, paboTaTh c
TEXHUYECKUM 000pyI0BaHHEM

nabopaTopuu,

THUIIOBBIX

(bu3nOIOrNYECcKOi
npu peleHnn
npogeccnoHaIbHbBIX 3a7a4
BJAeTh: METOJlaMH  aHajlM3a
(U3M0I0TNIECKOro COCTOSIHUSI
pacTeHuii MeToJlaMu J1abopaTOPHBIX
U TONEBBIX  (U3NOIOTHYECKUX
HCCIICOBAHUIA,
SKCHEPUMEHTATIbHBIX HaOII0/IeHU];
TEXHUKOU (bU3HM0I0rMUECKIX
71a00paTOpHbIX paboT; OCHOBHBIMHU
HaBBIKAMU oOpatieHus c
1a00paTOPHBIM o0opy0BaHuEM;
HaBbIKaMu 0OpabOTKM U aHaIu3a
MOJIy4a€MbIX  3KCHEPUMEHTATbHBIX
JAHHBIX, HABbIKAMHU TPYNIOBOH U

WHIUBUAYATbHOH paboThl B XOE

benepanbHbIX yueOHoTO, Hay4HO-
rOCyJapCTBEHHBIX UCCIIEI0BATENBCKOTO u
00pa3oBaTeNbHBIX npo¢eccuoHaTBbHO-

CTaHJapTOB MeIarOrMYecKoro MpoIecCcoB.
[TK-1.5. OcymiecTBisgeT

peann3aImo




00pa30BaTeILHOTO
mporecca

mpoIecca B COOTBETCTBHH C
TpeOOBaHUSAMH CTAHIAPTOB
B 00pa3oBaTEIIbHBIX
OpraHM3alysIX HaYaJIbHOTO
00I11er0, OCHOBHOI'O
o011ero, cpeHEro 00IIero
o0Opa3oBaHUs

4. CTpyKTYypa U colepxkaHue y4eOHOoi U CHUNIUHbI

4.1. O0beM yueOHOI IMCUMIIMHBI M BUAbI Y4e0HOHi padoThl

O0Bem yacoB / 3a4. ef.

Bit yueonoii padors! Ounas ¢gopma | 3aounas popma

OO0mas yueOHasi Harpy3Ka 180/5 180/5
Oos3aTesibHasi ayIUTOPHAA Y4eOHas1 Harpy3Ka (Bcero 68 30
4acoB),

B TOM 4mcJie:

Jlekuun 26 14

CCMI/IHapCKI/Ie 3aHATUA

ITpakTHyeCcKue 3aHATHS

JlaGopaTopHble paboThI 42 16

KoHTtposabHble paboThl

YyeOHas mpakTHKa

Hpyrue ¢opmbl opranu3zanuu yuyeOHOro mpoiecca

CamocTosiTe/ibHasi padoTa CTy/IeHTa (BCEro 4acoB) 81 138
®dopma arrecTarus 7 cemecTp C tpumectp-
9K3aMeH 9K3aMeH

4.2. Conep:xaHue pa3iesioB y4eOHOI JUCHUNIHHBI

Tema 1. BBegenune B aucuuruimHy «®usnosorus pacreHui». Mcropus pa3BUTHS
¢usuonorun pacreHuil. Bunel mnpeBparneHuil, COCTaBISIONIME JKU3HEHHbIE IPOLECCHl Yy
pactenuil. OCHOBHBIE HAMpaBJIEHUs HCCIeT0BaHUMN B (U3HOJIOTMU PACTEHUH.

Pa3znen 1. ®usnonorus pacTUTENbHON KIETKH

Tema 2. [lpupoma u (GyHKIIMHM OCHOBHBIX XWMHUYECKHX KOMITOHEHTOB PaCTHUTEIHHOU
KJIeTku. benku u ux ¢pyHkimu B Kietke. HykinenHoBbIe KUCIOTH U UX QYHKUUHU. YTJIEBOABI U
JUIUBI PACTUTEIBHOM KIETKH. Boma m MUHEpaIbHBIE BEIIECTBA KAK KOMIIOHEHT PAaCTUTEIbHON
kieTkd. CTpyKTypHas U SHEpreTUUYEeCKas OpraHMu3alysl pacTUTEIbHOM KIETKH. buosornyeckue
MeMOpaHbl U uX QpyHkuuu. CTpyKTypa OpraHesul paCTUTEIbHOM KJIETKU U X (QyHKIUH.
@OyHKIMHN Bakyolb. Tpanchopmanys SHEPTHU B PACTUTEIBHOMN KIIETKE.

Tema. 3. depMeHTHl pacTuTeabHON KieTKH. OOmas xapakTepucTuka (EepMEHTOB M HUX
CTPYKTypHas opranu3auus. CrenupuuHOCTh U MEXaHU3M ACUCTBUS (EPMEHTOB. 3aBUCHUMOCTb
aKTUBHOCTH ()EPMEHTOB OT ycioBuid cpeapl. Knaccudukanus GpepmeHTOB.
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Paznen 2. Boansiii 0OMeH pacTeHHIA.

Tema 4. IornouieHre u pacxoJ0BaHUE BOAbI pAaCTEHUEM. SIBIEHMS, J€KallUe B OCHOBE
HOTJIOILEHMS BOJbI pacTeHUeM (ruaparanus, ocmoc). KopHeBas cucrema kak opras MorjiouieHus
BOJIbI pacTeHUEM. PaniuanbHbIi TpaHCIIOPT BOJBI K cocynaM KopHs. KopHeBoe nasnenue. Jlucr
KaK OpraH TpaHcnupauuu. buosjorumdeckoe 3HaueHue TpaHCIUpalMu U €€ pasMmepbl. Buubl
TpaHCOHUpayu (KyTUKYJIApHAst, yCTbUYHAs). 3aBUCUMOCTh TPAHCIIUPALUHU OT (PAKTOPOB CPEJIbI.

Tema 5. Bomubiii GamaHc pacTeHHMl M MEXaHHM3MBI €r0 PEryJIMPOBAaHUS Yy PACTCHHM
Pa3IMYHBIX SKOJIOTMYECKUX Tpynn. JIBurarenu moToka BOABI B pacTeHHH. Bomueii OamaHc
pacteHnii. OcoOeHHOCTH BOJHOIO OOMEHA Y PACTEHUH PAa3IUYHbIX 3KOJIOIMYECKUX TPYIII.
DU3NO0JIOTNYECKUE OCHOBBI OPOILIAEMOTr0 3EMIIEEIIHSL.

Paznen 3. MunepanbHOE IUTAHUE PACTECHUIN

Tema 6. @usuosornyeckas pojb OTIACIbHBIX 3JIEMEHTOB MUHEPAIBHOIO ITUTAHHUSA.
Mertonbl uccienoBaHus (PU3MOJIOTMYECKON pPONM  OTHEIBHBIX 3JIEMEHTOB MMHEPAIbHOI'O
NUTaHUS. 30JbHBIE 3JIEMEHTHI, UX yCBauBaeMmble (OpMbI M (DYHKIMH B PacTeHHU. A30T, €ro
ycBosieMble (GOpMBbl M QYHKLMU pacTeHUil. MexaHu3Mbl MOIIOIIEHUS] MUHEPAJIbHBIX BEIIECTB
KOPHEBOM CHCTEMOW pacTeHMi. PanuanpHblii M KCHJIEMHBIM TPaHCHOPT SJIEMEHTOB
MHUHEpAJIbHOTO MUTaHUsA. BiusHue BHEWHMX (AKTOPOB HA IOIJIOTUTENIbHYIO AaKTUBHOCTh
kopHell. KopHeBble BbIICNIEHNS U UX POJIb B UEPETOBAHUU KYJIBTYP.

Tema 7 dusnonoruyeckrue OCHOBbI IpUMEHEHUs yao0peHuil. O pe3epBe MUHEpAIbHBIX
AIIEMEHTOB B OMOLIEHO3aX U arpoduTorieHo3ax. DopMel yaoOpeHHid 1 criocoObl MX MPUMEHEHHS.
BeipamuBanue pactenuil 6e3 noussl. J[uarnoctuka gepuuuTa MUTaTEIbHBIX JIEMEHTOB.

Paznen 4. ®orocunres

Tema 8. CtpykTypHas opranuzainus (OTOCMHTETHUECKOro ammapara pacteHuid. Jlucr,
Kak oprad ¢orocunTe3a. CTpyKTypHast OpraHH3amus XJI0poriacToB. [IMrMeHTsI XJI0poIIacToB.
@OyHKUMOHANbHbIE  KOMIUIEKCHI nHUrMeHToB. CBeroBas ¢as3a  ¢orocuntesza. OOmias
xapaktepucTtuka ¢orocuntesa. Gorodusndeckre U GOTOXUMUUECKHE peaKLUU CBETOBON (ha3bl
¢orocunteza.  Poromu3z  Boael.  OOpazoBanne AT® npu  POTOCHHTETHUECKOM
dbochoprInpoBaHUN.

Tema 9. [1yTs yriaepona B porocunTese (TeMHoBas (aza porocuHresa). BocctanoBnenue
YIJIEKUCIIOTO Ta3a /0 ypoBHsA yriaeBoaoB y C 3 — pacteHuil. OCOOEHHOCTH TEMHOBOM (a3bl
¢orocunteza y C 4 — pacrenuif. OcobenHocTH TeMHOBOM (a3l ¢orocunteza y CAM -
pactenuii. (CBeTO3aBUCHMBbIE OKHUCIHUTEIbHBIE Tpolecchl (poToabixaHHe). 3aBUCHMOCTb
¢dorocuHTe3a OT (HaKkTOPOB BHEWIHEH cpeabl. MeToabl onpeaeneHus (GOTOCHHTE3a U €ro
MoKa3aTenu. 3aBUCUMOCTbh (DOTOCMHTE3a OT HACJIEJICTBEHHBIX (akTopoB. BnusHue ycnouit
BHEIIHEH cpeapl Ha (OTOCHHTE3 (MHTEHCHUBHOCTH OCBELIEHHOCTH, CIEKTPaJIbHOIO COCTaBa,
TEMIEPATypbl, 00ECTIEYEHHOCTH BOJAON M MUHEPAJIbHBIM TUTAHUEM).

Pasznen 5. /IpixaHue pacteHui

Tema 10. OOmas xapakTepUCTHKa HbIXaHHs ero (epMmeHTHass cucreMa. DyHKIHUU
JbIxaHusl (OMOJIOTHYECKOro OKHUCIEHHs). MUTOXOHIPUU KaK OpraHesyIbl a3pOOHOro JbIXaHHS.
®epMeHTHas cucteMa AbixaHus. [lyTH OKMCIEHHs IbIXaTeNbHOrO CyOCTpaTa M MX MEXaHU3M.
JpIxanue 3a cyer XUpoB M OenkoB. JlpIxaHume M OMOCHHTETHYECKHE IpOLEecChl. MeToIbl
onpejeNieHus] JbIXaHUS W €ro IoKas3aTelu. 3aBUCUMOCTb JbIXaHUs OT (DaKTOPOB Cpeibl
(xonnentpauus CO2 u Oz, TeMmmepaTypbl, BOJHOTO pEXUMa, MHHEPAIbHBIX BEIIECTB,
MHTEHCUBHOCTH JbIXaHUS B OHTOT'€HE3E).

Paznen 6. OOMeH opraHMYeCKUX BEIIECTB U UX MEPEBIKEHUE B PACTEHUH

Tema 11. O6meH yriaeBosOB, KUPOB, OCIKOB U BELIECTB BTOPUYHOTO MPOUCXOKICHHUS.
Cunre3, pacnan yriieBonoB. CuHTe3 M pacnajn kupoB. CHHTE3 M pacna] aMHUHOKUCIOT U
OenkoB. BemecTBa BTOPUYHOIO MPOUCXOXKIEHHA M HMX pPOJIb B PACTCHUSX. TpaHCHOPT
ACCUMUIIIHTOB M PAaCTEHHUHU. BHYTPUKIIETOYHBIM TPAHCIOPT ACCUMWIAHTOB. llapeHXMMHBIN
TPAHCIOPT aCCUMMWIAHTOB. DIIO3MHBIN U KCWJIEMHBIN TPAHCIIOPT CCUMWIISSHTOB B PACTCHMSIX.
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Paznen 7. Poct u pazBuTHe pacTeHUi

Tema 12. 3akoHOMEPHOCTH pocTa U pa3BuUTHs pacteHuil. IIpopacTanue ceMsH U TUIIBI
pocta opraHoB. da3pl OHTOr€HE3a PACTUTENIBHOM KIETKU. B3auMoCBs3b M B3aMMOJEHCTBHE
KJIETOK U OPraHOB B CHUCTEME IIeJIOr0 pacTeHus ((a3pl OHTOreHe3a PacTUTENbHOU KIIETKH, THUI
pocTa, KOPpEJSILMOHHBIE  B3aUMOJEWUCTBUSA  MOJSIPHOCTH U MEPUOJUYHOCTH  POCTA).
@UTOrOPMOHBI, UX CHHTE3 M CHEKTP OMOJIOTMYECKOTO NeHCTBUsA. MecTa mpenMyIleCTBEHHOTO
CHUHTE3a TOPMOHOB M HampaBieHHEe UX TpaHcrnopTa MexaHu3Mm JeHCTBUS (PUTOTOPMOHOB B
OHTOT€He3€ Yy pacTeHuid. 3aBUCHMOCTb pPOCTa W Pa3BUTUSA pPACTEHHH OT (HaKTOPOB
cpensl. MeTopl M3MepeHuss pocTa M €ro IokasaTesld. TemmepaTypa U CBET Kak (aKTOpHI,
pPEryJIMPYIOIIME POCT M pa3BUTHE pacTeHUU. DOU3HONOTHS TMPOSBICHUS IOJIA Y PACTEHUH,
uBeTeHus U (popmupoBaHus 3aBs3u. JBrkeHus pacreHuid. Tponusmel U HyTanuu. PocTtoBbie u
TypropHble HacTUH. J[BHeHUs, 00ycaaBiIMBalOIIME 3alLUTy TPABSIHUCTBIX PACTEHUN B 3UMHUI
nepuo (reodusus)

Pa3nen 8. Ilpucnocobienue u ycTOWYMBOCTh PACTEHUN K HEOIAronpUsITHBIM yCIIOBUSAM

Cpelbl.

Tema 13. ®u3nonorust yCTOMYMBOCTH PpACTEHUH K TEPHOAMYECKH U  CIy4YaiHO-
JNEHCTBYIOIIMM JIEHCTBYIOIIUM (akTopaM BHeUIHEel cpenapl. DU3HOIOTHS MOKOS Yy PaCTCHHIA.
Bunpl nokos y pacrennii. @U3M0JI0TMYECKUE OCHOBBI IIOKOS. CEJIBCKOXO35MCTBEHHBIX KYJBTYD.
[Ipuembl HapylleHUs W TPOJUICHUS MOKOS Yy pacTeHuid. CrnocoObl 3alllUThl PACTHUTEIBHBIX
OpPraHU3MOB OT TEMIIEPATYPHBIX MOBPEKACHUN. JKapOoyCTOMYMBOCTh M 3aCyXOYCTOWYHUBOCTh
pacTteHui. XOJ00 - U MOPO30CTOMKOCTh PAaCTEHUU. 3UMOCTOMKOCTh KaK YCTOMYUBOCTBH KO
BCEMY KOMILIEKCY HEOJIaronpusTHbIX (aKTOpOB MEPE3UMOBKU. Peakius pacTeHUl Ha 3acoyleHne
MOYBHL. Y CTOMYMBOCTh PACTEHHI OT BPEAHBIX ra3000pa3HBIX BBIIEICHHUN MPOMBIILICHHOCTH.
VY cTOMYNBOCTD paCTEHUM K TPUOHBIM OOJIE3HSM.

4.3. Jlekuuu

Ne i/ Ha3Banue TeMbl O0beM yacoB

Ounas 3aounan
(popma (popma

5 cemecmp

Beenenue B nucuumuiiHy «®U3MOIIOTHS pacTEHU» 2 2
[Ipeamer u 3amaun HU3KNOJIOTHHN PACTEHUM, CBA3b €€
1 ¢ apyrumu Haykamu. Crienududeckue 0COOEHHOCTH
KJIETOK PacTeHWil MO CPaBHEHUIO C OaKTEpPUSIMU M
KJIETKAMM >KUBOTHBIX.

OyHKIWOHAIbHASA  POJb  OPraHOWJOB  KIIETOK. 2 -
Cnemnuduyeckas pojib B METa0OIU3ME OPTraHOHUIOB,
TUMIUYHBIX JUISI pacTeHuid (TUIACTUABI, BaKyoOIb,
2 KJIeTOuHas cTeHka). KiieTka kak 1einocTHas cucTema.
duznonoruyeckas poiib MEMOpaH U MPOHUIIAEMOCTh
KJIIETOK JIJISl pa3HbBIX COeIUHEHUH.

[lpupoga ¥ (QYHKIUMM OCHOBHBIX XHMHYECKHX 2 -
3 KOMIIOHEHTOB PpAaCTUTEIBbHON KIETKH. {DEepMEHTHI
PaCTUTEIbHOU KIIETKHU.

6 cemecTp
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3HaueHue BoAbl B XU3HU pacteHus. IloctymeHue
BOJIbl B PACTUTENbHYIO KIETKY

Ilornomexnue u pacxogoBaHUC BOABI PACTCHUCM.
HpeZ[CTaBJ'IeHI/IC 0 CUMILJIACTCE, alroI1jiacTre,
OHJOINIACTC.

Bonnbiii GanmaHc pacTeHHM M MEXaHU3MBI €ro
pEeryJIupoBaHUs y pacTeHui Pa3IUYHBIX
9KOJIOTUYECKHUX TPYIIII.

duznogorudeckas POJIb OTACIBHBIX 3JICMCHTOB
MHUHCPAJIBbHOI'O ITNTAHUA

DU3NOIOTUYECKUE OCHOBEI MPUMEHEHUS
yA0OpEeHUH.

7 cemecTp

@DOTOCHHTE3 Kak [pOLECC MUTaHUs PacTEHHI.
3Ha4yeHue ero B KpyroBopoTe yriieposa U KUCIopoaa
Ha 3emiie, B )kM3HU Onocdepnl. Mctopust oTKphITHS
U U3y4yeHus (pOTOCHHTE3A.

10

OyHKIMOHATBHBIE (OTOCUHTETHYECKIE
CTPYKTYpbl ~ pacTeHus. [IMTMEHTHBIA amnmapar
dotocuntesa. Jluct kak opraH (oToCHMHTE3A.
XJI0pOIUIACTBI, X YIBTPACTPYKTypa (TpaHsbl, Jia-
MEJUTBI, THJIAKOUJIBI, CTPOMa, PHOOCOMBI).

11

®orodpuznueckue mporuecchl B (OTOCUHTE3E.
[Tepenaua moryomeHHON 3HEpruM (OTOHA MEXKIY
MOJIEKyJIaMH UTMeHTOB. IIpencrasnenue o
(OTOCUHTETUYECKON €AMHUIIE, CBETOCOOHparoIIeM
KOMILJIEKCE, PEaKIIMOHHOM IIeHTpe U (hoTocucTeMe.
DOTOCUHTETUYECKOE dhochopunmpoBanue,
LUKINYECKOE U HELIMKJIMYECKOE.

Mexanusm bochopuinpoBanus, TEOPHSL
Muruena.

12

TemnoBas ¢aza ¢orocunteza. Ilukn KampBuna
(C3-myTh), sTansl nukia Kansuna. dortoapixanue
y C3 — pacrenuii. [{ukn Xstya — Cidka (C4- yTh).
Crpykrypa muctheB C4-pacTeHuid, 0COOCHHOCTH
XJIOPOIIJIACTOB U3 KJIETOK Me30(HiuIa U OOKIaIKH.
CAM-nytb (oTocunTe3a. BiusHue BHYTpEHHUX U
BHEIIIHUX YCJIOBHH Ha (POTOCHHTE3.

13

[Tporiecchl OKHUCIEHHSI B YHEPTETUIECKOM OOMEHeE.
AHa’pOoOHBIA ¥ adpOOHBINA TUIBI YHEPTETHUECKOTO
obmena, OpoxeHue u japixaHue. ['eHeTHMdeckas
CBs3b OpOXeHUS U JbIXaHWus. AHa’poOHas U
a’poOHas (ha3wl TbIXaHMUSI.

14

I'mukonus, mukn Kpebca. [lenTozodocdarapiii myTh
neixanusi.  Jlokanu3anus MpOIECCOB ABbIXaHUS B
KJeTke. MUTOXOHJIpHUH, UX CTPYKTypa U (PyHKIHU.
DOTOABIXAHUE W TEMHOBOE JIBIXaHHE y PACTCHUH.
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CBs13b MCKAY AbIXaHUCM W MPOAYKTUBHOCTBIO

pacTeHUH.

15 OOMeH yTIeBONIOB, JKUPOB, OCIKOB M BEIIECTB -
BTOPUYHOTO MTPOUCXOKIACHHUS.

16 3aKOHOMEPHOCTH POCTa U Pa3BUTHSI PACTEHUM. -
®usnonorus YCTOMUYHUBOCTH pacTeHui K 2

17 NePUOINYECKH u CIIy4aifHO- /1€ CTBYIOLINM|

JIeMCTBYIOMNM (paKTOpaM BHEIIHEH CpeJibl.

Wuterpamus  (QU3MONIOTMYECKHX  IMPOLIECCOB B -
pacreHuu. IIpoayKIMOHHBIH mpolLiecC pacTeHUs H
18 UHTETpalus B HeM pa3HbIX (GyHKImit: GoTocuHTesa,
JBIXaHUsS, pOCTa, MUHEPAIbHOTO MUTAHMS, BOJHOIO
pexuMa. BzaumoneicTBue opraHoB pacTECHHUS.

Hroro: 26 14

4.4. IlpakTHyeckue/ceMUHAPCKHE 3AHATHA He NMPeIyCMOTPEeHbI Y4eOHbIM IJIAHOM.

4.5. JlabopaTtopHbie padoThl
VY4eOHbIM IJIaHOM MPEeAyCMOTPEHBI JTa00PATOPHBIE 3aHATHS, LEIIMU KOTOPBIX, SIBIISIOTCS
IMMPOBEPKA M 3aKPCIIJICHUC OCHOBHBLIX TCOPETHYCCKUX HOJ'IO)KGHI/IfI, n3jdara€MbIX B JICKIIMOHHOM
Kypce, 3HaKOMCTBO C 0a30BBIMH METOJIaMU M3Y4YEeHUS (PU3MOIOTHYECKUX MTPOIIECCOB y PACTCHUH,
MOJIyYUeHWE  HAaBBIKOB  Hay4HO-HCCIEAOBaTeNbCKOl  paboThl.  JlabopartopHbie  paOoThI
BBINOJIHSAIOTCS. MHIUBU1YaJIbHO.

Ne n/mm Ha3Banue TeMbl O0BLeM yacosB
Ounas 3aouHas
dopma dopma

5 cemecmp
SIBnenue [UIa3MOJIN3a 5 JIETIIa3MOIIN3a. 2 2
1 OnpefeneHne BA3KOCTH IUTOILIA3MBI.
OrmpeziesieHe  OCMOTHYECKOTO  JIABJICHUS U 2 2
2 COCYIIIEH CHITBI KJICTOK YIPOIIEHHBIM METO0M
HaGnronenne 3a yCTBUYHBIM JBMIKEHHUEM TIOJ 2
MHUKpOCKoroM.  OmpeneicHrHe  MHTCHCHBHOCTH
3 TPaAHCIHPAIUH TT0 YMEHBIIEHUIO MAacChl CPe3aHHBIX
JIACTHEB
OnpeneneHne dYWCiIa YCTBHUII M TIOBEPXHOCTH 2
4 YCTBUYHBIX IIEJICH HA SUHMITY IIONIA U JIUCTA.
6 cemecmp
MUKpOXUMUYECKUN aHAJTU3 30J1bl. AHTarOHU3M 2 2
5 HOHOB Kanus U KaJIbIHS.
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6 OU3NOIIOTUYECKU KUCIBIE U MIETOYHBIE COTH. 2
v [TorydeHue BBITSXKKYU MUTMEHTOB 3€JICHOTO JIUCTA. 2 2

[Tonyuenne ¢eodeTnHa W BOCCTAHOBJICHHE 2 2
8 METAJIJIOPIraHUYECKON CBS3H. dnoypecreHnus

xJopoduiuia

7 cemecTp

doToceHcHOUIU3NpYIoIee IeHcTBHE XJIopodrina 6 2
9 Ha peaklMIo MepeHoca BoAopoaa

BiusiHue BHENIHMX YCIOBHM Ha WHTEHCUBHOCTH 4 2
10 dboTocuHTE3a BOJHOTO PACTCHHUSI.

OrmpeznernieHre  MHTEHCUBHOCTH  JBIXaHUA IO 6
11 KoJu4ecTBy BbleneHHoro CO2.

Ornpenenenue AKTUBHOCTH KaTasasbl B 4 -
12 pacTUTEIbHBIX OOBEKTAX.
13 [TpeBparieHue BEECTB IpU IPOPACTAHUN CEMSIH. 6 2

Hroro: 42 16

4.6. CamocTosiTesibHas padoTa CTYAE€HTOB
CaMocTosiTelbHOE HU3Yy4YEeHHE TEOPETHUECKOTO MaTepuana mpeanonaraer padboTy ¢
y4eOHOM JTUTEPaTypOl; UTOTOM PabOTHI SIBIISIIOTCA KOHCIEKT. Ha camocTosiTebHOE U3ydYeHHE B
COOTBETCTBUU C TEMATUKOH JIEKIIMI BEIHOCATCS CIIEIYIOIIHE BOMPOCHL.

Ne Ha3Banmue pasnena / Tembl Bua camocrosiTenbHOM O0bem yacoB
n/n padoThI Ounasi | 3aounas
dopma dbopma
5 cemecmp
MOJITOTOBKA K
Bxiag pycckux y4eHbIX B
nmabopaToOpHBIM paboTam,
1 CTaHOBJIEHUE U pa3BUTHE (HUZHOIOTHU 3 6
. KOHCIIEKTUPOBaHUE
pacTeHUi, KaK HayKH.
MaTepuaia
. MOJATOTOBKA K
PuU3HOI0THs paCTEHUN —
n1abopaTopHbIM paboTam,
) TEOpeTUYECKasi OCHOBA 4 6
KOHCIIEKTUPOBAHUE
palMOHaIbHOIO 36MJIENIOIb30BaHUS.
MaTepuaia
KneroyHas creHka: XUMHUYECKHI TIOATOTOBKA K
3 COCTaB, CTPYKTypHasl OpraHu3anus, nabopaTopHeIM paboTau, 3
YIBTPACTPYKTYypa U GU3UIECKue KOHCIHCKTHPOBAHHC 6
cBoiicTBa. QyHKIMHU U 3BOJIIOLHUSA Marepuaia
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KJIETOYHOM CTEHKU

OO6pa3oBaHue U POCT KIETOYHOU
creHku. ['manomnazma kak

KOHCIICKTUPOBAHHC
Marcpuaia, moAroToBKa

4 | xonnoupnas cuctema. JBuKeHue K J1a00paToOpHBIM
THAJIOTLIa3MBbl. pabotam.
6 cemecTp
. MOJrOTOBKA K
Ou3nuecKue U XUMUYECKHE CBOWCTBA
1abopaToOpHBIM padboTam,
5 BOJIbI. MOJIEKYIISIpHOE CTPOCHUE BOBI.
KOHCIIEKTUPOBAHHE
CocTosiHHME BO/BI B PAaCTBOPAX.
Marepuara.
[TouyBa KaK HCTOYHUK MHHEPAITHHBIX
MOJIrOTOBKA K
3IIeMEeHTOB. TBepaas (asza mouBsl,
. nabopaTopHBIM paboTam,
6 IIOYBEHHBII pacTBOp, COCTAB U
KOHCIIEKTUPOBaHHE
CTPYKTYpa HOYBEHHOT'O
Mmarepuaia.
HOIJIOIIAIOIIEr0 KOMILJIEKCa.
Hcrounuku a3oTa 1 pacTeHUH. MOArOTOBKA K
nabopaTopHbIM paboTam,
7 CumoOnornueckas pukcanus KOHCIIEKTHPOBAHHE
MOJIEKYJISIPHOTO a30Ta. MaTepHaa.
Bonnas, necuanas u mouBeHHast
KOHCITIEKTUPOBaHHE
8 KYJITYpBI: UX IPUMEHEHUE B
. Marepuaia
¢uznoNoruy pacTeHuu.
DU3M0I0rNYECKrEe OCHOBBI [OATOTOBKA K
MPUMEHEHHS YI00pEHHUH. nabopaTopHbIM paboTam,
9
DU3NOTOTUYECKH KUCIBIE U KOHCICKTHPOBAHMC
(U3NOTIOTHYECKH OCHOBHBIE COJIH. Marepuana
MOJrOTOBKA K
nmabopaTopHBIM paboTam,
10 [TurarensHble cMecH. ['uaponoHuka.
KOHCTIEKTHPOBaHHUE
Marepuaa
Mertobl onpeieIeHHs JbIXaTeIbHOTO KOHCTIEKTHPOBaHHUE
11 | razoo6mena y pacTeHuii. MaTepHana
Muroxonnpuu. Ux crpykrypa u IIOArOTOBKA K
12 | dbyukoun. M3menenue nmabopaTOpHBIM paboTam,

YIBTPaCTPYKTYpPbl MUTOXOHAPUH B

KOHCIICKTUPOBAHHUEC
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3aBHCUMOCTH OT (PYHKIMOHAIBHOTO
COCTOSIHUS OpraHH3Ma.

marepuaia

CooTHoOIIEHHE PA3IUYHBIX ITyTEH

MOJIrOTOBKA K
n1abopaTopHBIM paboTam,

13 | ACCHMMIIAIMU YIJICBOJIOB B
KOHCTIEKTHUPOBaHHUE
3aBHCHUMOCTH OT (PaKTOPOB CPEIbl
Mmarepuaia
OCHOBHBIE TIOJOKECHUS MOJrOTOBKA K
14 XEMHOCMOTHYECKOHN TeopHH n1abopaTopHBIM padboTawm,
compsbkeHus: MuT4era. HamucaHue pedepara
BBITIOJIHEHUE
MeToap! onpeeneH s COCTABIISFOIINX
15 VH/IMBUIYJIbHOTO
JIBIXaTEIbHOTO ra3000MEeHa.
JIOMAIITHETO 3a/IaHuUs
7 cemecTp
Xnopomutactsl. OCHOBHBIE JJIEMEHTHI MOJIrOTOBKA K
CTPYKTYPBI XJIOPOIUIACTOB (IABOITHAsS nabopaTopHBIM paboTam,
16 | mem6pana, MaTpHKC, THIAKOUIBI, KOHCTIEKTHPOBAHHE
rpanbl). OHTOr€He3 XJIOPOIIACTOB. Marepuana
[TurmeHTHI POTOCHHTE3A.
MOJITOTOBKA K
OcobeHHoCcTH (POTOCUHTETHUECKUX
nabopaTopHbIM paboTam,
17 | MMIMEHTOB Y Pa3TMYHBIX IPYTIT
KOHCIIEKTUPOBaHHE
opranusmMoB. KomneHncatopHas
marepHaia
XpoMaTuyecKas ajanTarys.
[TepBuyHbIe mponecchl poToCHHTE3A.
MOJIrOTOBKA K
Mozenu nepeHoca sHepruu
nabopaTopHbIM paboTam,
18 BO30YKJICHHS MEX]Ty MOJIEKYJIaMH
KOHCIIEKTUPOBaHHE
NUTMEHTOB. MIcTOpHS OTKPBITHS
Marepuaia
GbaroopecteHITun
Oxonorust potocunte3a. DorocuuTes MOJTOTOBKA K
B YCJIOBHSIX MPOMBIIIJICHHOM nmabopaToOpHBIM paboTam,
19 | puTOTPOHMKH ¥ B 3AMKHYTBIX KOHCTIEKTHPOBaHHUE
cucTeMax )XKH3HeoOecreueHusl. Marepuaa
MOJITOTOBKA K
Mertonbl onpeeneHus TEMIOB pocTa
. nmabopaTopHBIM paboTam,
o | pacTemmii. Putmuka pocToBBIX
KOHCTIEKTHPOBaHHUE
IPOIIECCOB U OMOIIOTUYECKHE YACHI.
marepuaia
OUTOTOPMOHEI (aykcuHBI, MOJITOTOBKA K
21 | rubGepenauHsI, UTOKWHUHBI, | TAOOpaTOPHBIM paboTam,
abcru3oBast KUCIIOTA, STHJICH, KOHCTIEKTHUPOBAaHHUE
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OpaccHHOCTEpOHUIbI): HUX CTPOCHHE, Marepuana S)
OHOCUHTES, TPaHCIIOPT,
¢du3noIOrHUecKOe AEUCTBHE.
MOJITOTOBKA K
Tponusmel (poTo-, reo-, MEKTPo- U | JabOpaTOPHBIM paboTam,
22 | TepMOTPONH3MEI). KOHCIIEKTUPOBAHUE 3 c
MaTepuaia
MOJITOTOBKA K
['opMoHanbpHasi TPHUPOJA TPOIU3MOB.
- n1abopaTOpHBIM paboTam,
23 Hacrun. CeiicmoHacTHUECKHUE 4 5
KOHCIIEKTUPOBaHUE
JIBUKCHUSI.
MaTepuaia
[IOATOTOBKA K 5
Oco0eHHOCTH  MPUCIIOCOOUTENBHBIX | Ja00paTOPHBIM paboTam,
24 | peaximii pacTeHuii K TUIO- K aHOKCHH. KOHCIIEKTUPOBaHUE 3
Marepuaia
Hroro: 81 138
4.7. KypcoBbie padoThI.

KypcoBas paboTa y4eOHBIM IJIAHOM He IPEeyCMOTpEHa

5. Metonuyeckoe odecrnevyeHue, 00pa3oBaTe/ibHbIE TEXHOJIOTHH
[lpenoaBaHre  TUCIHMIUIMHBI ~ BEAETCS C  NPUMEHEHHEM  CICAYIOUIMX  BHJOB

00pa3oBaTeNbHBIX TEXHOJIOTHIL:

yuebHO-ungopmayuonHvle mexHoao2uu: JadopaTopHble pabOThl C HCIOJIb30BAaHUEM
clai-npe3eHTaluii, paspadoTanHbIX B nporpamme PowerPoint;

uHgopmayuonHvle MexHoro2uu: WCIOJNb30BAHUE AJIEKTPOHHBIX 00pa30BaTENIbHBIX
pecypcoB (SJIEKTPOHHBIM KOHCHEKT, pa3MEIICHHBIH BO BHYTPEHHEW CETHU, DSJIEKTPOHHBIM
y4eOHHK) TPU MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHUSIM;

NPAKMUKO-OPUCHMUPOBAHHASL 0esiMeNbHOCMb: COBMECTHAs JESTENbHOCTh IOATPYIIIIBI
oOyyaromuxcss M TMpernojaBarels ¢ LeJIbl0 pPEUIeHUs Y4eOHbIX U Mpo(hecCHOHAIBHO-
OPUEHTHPOBAHHBIX 3aJay IIyTeM BBIMOJHEHUS 3aJaHUil Ha J1IaOOpaTOPHBIX 3aHATHUSAX,
NeSITebHOCTh CTYACHTOB BO BpEMS BHEAYJIUTOPHOH CaMOCTOSTENbHOW paboThl mpU
BBITTOJIHEHUH JIOMAITHUX 3aAaHui. [lo3Bonser chopMupoBaTh yMEHHE aHAIM3UPOBATh U PEIIaTh
TUIHYHBIE TPO(ECCHOHANBHBIE 33]Ja4l Pa3HOM HAPaBIEHHOCTH.

6. ®opMBbI KOHTPOJISI OCBOCHUS Y4eOHOM IMCUMIINHBI.
Texywas ammecmayus OCYUIECTBISETCS NPU TMPOBEICHUU J1AOOPATOPHBIX 3aHATUN B

ciaenyromux ¢Gopmax: YCTHBIM OIpOC; 3aciylIMBaHUE JOKJIAJ0B, COOOIIECHUH; ydacThe B
JTUCKYCCUSIX, OOCYKICHHUH JTOKJIAJ0B, COOOIIEHN; TECTUPOBAHHUE; BHITIOJHEHNE JTa00PATOPHBIX;
3amUTa  paboT TPOU3BOAMTCS B JUCKPETHBIE BPEMEHHBIE MHTEPBAJIBI JIEKTOPOM U
mpernoaaBaresieM, BeAyIIuM J1ab0opaTopHble padoOThI M0 NUCHUIUIMHE. PemieHue 3amad - 3agadu
MPEJCTABISIIOT COOOM  CaMOCTOSITENILHOE  OMpECIICHHe KOJIWYECTBEHHBIX XapaKTEPUCTHK

14



(bU3HONIOrMYecKUX MPOIIECCOB HA OCHOBE M3BECTHBIX MaTEeMaTHUECKUX BblpakeHWH. Pemienue
3agaun oopmisiercst B paboueit TeTpau.

[IpomexxyTounsiii koHTpoib (ODO) 10 pe3ysibTaTaM OCBOCHUS IUCIUILUIMHBI TPOXOJAUT B
dopMe ycTHOTO 3adera B 5-M u 6-M cemecTpe, PK3aMeH B 7-M (BKJIIOYAeT B ceOs OTBET Ha
TEOPETHUYECKUE BOIIPOCHI).

[TpomexxyTounbiii KOHTPOIb (3P0) 1o pe3ysbTaTaM OCBOCHHS JUCIUTIINHBI IPOXOIUT B
dopme yctHoro 3auera A, B cemectpe, sk3amena B C (BKJIIOYaeT B ceOsl OTBET Ha TEOPETUUECKUE
BOITPOCHI).

Cucrema HakorieHUs! 6aJUI0B IO BUJIaM paboT OTpa)kaeTcs B TabiuLe:

CucremMa oueHUBAHUSA YUeOHBIX IOCTUKEHUI CTYE€HTOB
04HOM (popMBbI 00yUeHH S

Buj yueOHoii padoThl KosauyectBo 0a/1110B
BrinonHeHue 1a00paTopHbIX PabOT M YCTHBIEC OTBETHI 25
CamocTosTenpHas padoTta 30
KoHTposibHast pabota 5
3ayer/OK3aMeH 40
Hroro 3a cemectp: 100

Cucrema oueHUBaHUsA YU4eOHBIX TOCTHKEHUI CTYEHTOB

3a04HOM (popMbI 00yUeHUsI

Buj yueOHoi padoThl KosanuectBo 6a/1110B
BerlnosiHeHue 1a00paTOpHBIX pabOT M YCTHBIE OTBETHI 25
CamocTosTenpHas padora 30
KontponbHas pabora 5
3auyet/OK3aMeH 40
HTroro 3a cemectp: 100

HakonurteabHas cucreMa oueHusanud nmo 100-0anabHoi miKaje

Yeroipexodali- 100- BykBenHnas mkana, coorsercrsyromas 100- Cucrema
JbHAA cUcTeMa |0alIbHAas 0aJNILHOM HIKAaJIe OlleHH-
OlleHUBAHUS mKaJja BaHMSs
IK3aMeHa 3ayeTa

OT1nu4HO 90-100 A — OTJIMYHO — TEOPETUUYECKOE COAEpKaHUE Kypca

OCBOCHO TMOJIHOCTBIO, 0€3 MpoOenoB; HeoOXOAUMBbIE

MPAaKTUYECKHEe HAaBBIKK pabOTBl C OCBOCHHBIM

MaTepHaioM c(OpMHpOBaHBI, BCE

MpelyCMOTPEHHbIE MPOrpaMMoi 00yueHusl yueOHbIe

BaJJaHUs BBIIIOJHEHbI, KAueCTBO HUX BBITOJHEHUS

OLIEHEHO YHUCIIOM 0ayios, OIM3KUM K

MaKCUMaJIbHOMY

Xoporio 83-89 |B — oueHp XOpOLIO — TEOPETHUECKOE COJIEPIKaHUE

Kypca OCBOGHO TOJHOCTBIO, ©0€3 TpoOeIoB;

HEO0O0XOAMMBbIE TPAKTUYECKUE HAaBBIKU pPadOTHI C

OCBOEHHBIM MaTepHaIoM B OCHOBHOM
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c(OPMHPOBAHBI; BCE IIPEyCMOTPEHHbIE
mporpaMMoii ~ oOy4yeHust ~ y4yeOHBIE  3aJaHUs
BBITIOJTHEHBI, KAa4E€CTBO BBIIIOJIHEHUS OOJBIIMHCTBA
M3 HUX  OLEHEHO 4uCIOM  0ajuioB,  OIU3KUM
K MaKCUMaJIbHOMY

Xopomuio

75-82

C — XopolIo — TeoOpeTH4eCcKoe COoJepKaHUEe Kypca
OCBOEHO IIOJIHOCTbIO; HEKOTOpBIE IPAKTUYECKHUE
HaBbIKK  pabOTBl  C OCBOGHHBIM  MaTepHalioM
c(hopMUPOBAHBI HEJ0CTaTOYHO; BCE
MPelyCMOTPEHHbIE MPOrpaMMoit oOyueHus
y4yeOHbIE  3aJaHusi  BBINOJHEHbI,  KadeCTBO
BBIMIOJTHEHUS] HH OJIHOTO U3 HUX HE OIICHEHO
MUHHUMAJIbHBIM YHCJIOM OaJlJIOB, HEKOTOPHIC BHUIBI
3aJ]JaHU} BBINOJHEHBI C OIKUOKaMU

Y nosnerBo-
PHUTEIBHO

63-74

D — yIOBIETBOPHUTENIBHO — TEOPETHYECKOE
CoJlep’KaHue JUCUUIUIMHBI OCBOCHO YacCTHYHO, HO
poOesibl  HEe HOCAT CYIIECTBEHHOTO XapakTepa;
HEOOXOJUMBbIE MPAKTUUYECKUE HABBIKU PabOThI
C OCBOEHHBIM MaTepHUaIoM B OCHOBHOM
c(hopMUPOBaHbI; OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMmMoil  oOydeHus ~ y4eOHBIX  3aJaHUM
BBITMIOJTHEHO, HEKOTOPBIE M3 BHIMOJIHEHHBIX 3a/I1aHUH,
COJIEpXkKaT OIUOKH

Y noBinerBo-
pUTEIBHO

50-62

E — mocpecTBEHHO — TEOPETHYECKOE COJICPIKAHNE
Kypca OCBOCHO YaCTUYHO; HEKOTOPBIC
MPAKTUYECKHE HABBIKU PabOThl HE COPMUPOBAHBI,
MHOTHE MPEAYCMOTPEHHBIC TIPOTPAMMON 00ydeHUs
yueOHbIe 3aJjaHMsl HE BBITIOJHEHBI JINOO KayecTBO
BBITIOJTHECHUSI HEKOTOPBIX M3 HUX OICHCHO YHCIIOM
0amioB, OJM3KUM K MUHUMAILHOMY

3aureHo

Heynosnerso-
PUTENBHO

21-49

FX — HEyIOBIETBOPUTEIBHO — TEOPETHUYECKOE
coJiepyKaHue Kypca OCBOEHO YaCTUYHO;
HEOOXOJUMBbIE TPAKTUYECKUE HABBIKU pabOThI
He C)OPMUPOBAHHI; OOJBIIMHCTBO
MPEyCMOTPEHHBIX pPOrpaMMoit o0y4deHus
y4eOHBIX 33/JaHUM HE BBIINOJIHEHO JINOO KauyecTBO
UX BBIIIOJIHEHUSI ~ OLIGHEHO  YHUCJIOM  OaJuioB,
OJM3KUM K MUHUMAJIBHOMY; TPU JOMOJHUTEIHHON
CaMOCTOSITENIbHOM paboTe Haj MaTepualoM Kypca
BO3MOXKHO TIOBBIIIEHHE KayecTBa BBINOJIHEHUS
y4eOHBIX 3aJJaHuI

Heynosnerso-
PUTENBHO

0-20

F — HeyJIoBneTBOpUTENbHO — TEOPETHUECKOE
COZIep’)KaHHE Kypca HE OCBOGHO; HE00XOIUMBbIE
MPAKTUYECKHE HAaBBIKU pabOThl HE CHOPMHUPOBAHBI;
BCE BBINIOJHEHHbIE Yy4yeOHbIE 3aJaHMs CoOJepXKat

rpyOsbie OIHOKH, JIOTTOJTHUTEIbHAS
camocTosiTeNlbHas padoTa Haj MaTepualioM Kypca
HE TpUBEJIET K KaKoMy-JIn00 3HAYUMOMY

INOBBIMICHUID KA4CCTBA  BBIITOJIHCHUA y‘-IGGHbIX

He 3aureno
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3aJaHuN

Ipumeuanue: HOHIBI OLIEHOUHBIX CPEICTB, BKIFOYAOIIHE TUIIOBBIC 3aaHUs, TECThI, BOIPOCHI
U T.J1. IOMEMIAIOTCS B y4eOHO-METOIMYECKOM KOMILIEKCE Y4eOHOM AMCIUIIINHEL

Kputepun ouenuBanus mo 100-6aymipHOi mmIKaie MpeACTaBsIOTCS B (opme TabIHIBI U
TaKXKe MPUBOATCS B TAHHOM pasJielie.

7. YueOHO-MeTOoAuYecKoe U MPOrpaMMHO-UH(popManMoOHHOe o0ecnieueHne
AUCUHMITUHBI

a) OCHOBHAs JIUTEepaTypa:

1. Ky3ueno B.B. ®@usnonorust pacrenuii B 2 T. ToM 1: Y4eOHHK Ui aKaJeMHUYECKOro
6akanaBpuata / B.B. Ky3nenos, I'.A. Imutpuesa. - Jlrobepisr: FOpaiit, 2016. - 437 C.

2. MenseneB C.C. ®usuonorus pacrenmii: Yueonuk / C.C. Mensenes. - CII6.: BXB-
[TetepOypr, 2013. - 512 c.

3. Ioneroii B.B. ®usnonorus pacrenuii / B.B. IloneBoii. — M.:Briciias mxomna, 2006. -
464 c.

4. ®uznonorus apeecHbix pacrenuii / X. Jlup, I'. [Tomscrep, [.U. @umnep. — M.: JlecH.
poM-CThb, 1983. — 424 ¢

5. Kuprinués, M. B. OCHOBBI OMOTEXHOJIOTHH: JICKIIUH, JTA00PATOPHBIA MPAKTUKYM : y4eO.-
MeTOZ. 1mocob. i cTyd. nmo HampaB. moarot. 06.03.01 «buonorus», mpoduns «Oobmas
ouonorus» / M. B. Kupnuués, T. M. Kocorosa ; M-Bo o0pa3zoBanus u Hayku JIHP, TOY BO
JIHP «JII'TIY». — Jlyranck : Kuaura, 2023. — 135 c.

6. Kiiumenxo, H. H. ®usnonorus pacrenuii : yuebnoe nmocobue / H. H. Knumenko. —
Upkytck : Upkytckuit 'AY, 2022. — 103 c. — Tekcr : a5ekTpoHHbIH // JIaHb : 271€KTpOHHO-
oubmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/300128 (mata oOparieHus:
21.01.2025). — Pexum 1ocTyIa: Ui aBTOPHU3. MOJIb30BATEICH.

7. Kopsrun, 1O. B. ®@usnonorus pacrenuil : yuednoe nocodue / 0. B. Kopsarun, E. I'.
Kynukosa, H. B. Kopsaruna. — Ilensa : I[II'AY, 2019. — 308 c. — TeKcT : 31eKTpOHHBIH //
Jlansb : snextpoHHO-OMOMHMoTeuHas cuctema. — URL: https://e.lanbook.com/book/131084 (mata
oOpamtenus: 21.01.2025). — Pexxum noctyna: Juis aBTOpU3. MOJIb30BaTEICH.

8. Kynmukoga, E. I'. ®usnonorus pacrennii : yuebnoe nocooue / E. I'. Kynukosa, 1O. B.
Kopsirun, H. B. Kopsruna. — [len3sa : [IAY, 2018. — 192 ¢. — Tekcr : anexTpoHHsIi // Jlanb

ANEKTPOHHO-O0MOMMoTeunast cuctema. — URL: https://e.lanbook.com/book/131063 (mara
oOpamtenus: 21.01.2025). — Pexxum noctyna: Juis aBTOpU3. MOJIb30BaTEICH.

9. Ckymuenko, B. b. ®usnonorus pactenuii : yaueoHoe mocodue / B. b. Ckymuenko, O. H.
Mansimea, M. A. Uy6unckuit. — Cankr-Ilerepoypr : CIIGIJITY, 2017. — 104 c. — ISBN
978-5-9239-0999-9. — Texkcr : 3neKTpOHHBIH // JIaHb : AEKTPOHHO-OMOINOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/102993 (mara oOpamenus: 21.01.2025). — Pexum goctyma:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

10. Cynenosckas, A. B. boranuka u ¢usmonorus pacrenuit. Pazngen L. ®duznonorus
pactenuii : yueoHoe nocobue / A. B. CynenoBckas. — bpsiack : bpsuckuit 'AY, 2021. — 29 c.
— Tekcr : osnekrponusld // Jlap : s1ekTpoHHO-OMOnMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/304565 (mara obOpamenus: 21.01.2025). — Pexum pocryna: s
aBTOpU3. MI0JIb30BATENEH.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa:

1. I'aBpunenko B.®., XKuranosa T.B. bonbmoit mpaktukym no porocunresy / [loxg pen.
N.I1. EpmakoBa. — M.: U3natensckuii uentp "Axagemus'", 2003. — 256 c.

2. byrenko P.I'. Brosjorus KjieTok BBICIIMX pacTeHUH in Vvitro U OMOTEXHOJOrMH Ha UX
ocHOBe: Yue0. nocooue. — M.: ®BK-ITPECC, 1999.— 160 c.
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3.Kupnmues 1.B. [lpaktukym 1o (Gpu3HOIOTHHM U OCHOBAM OHMOTEXHOJOTHMH pacTeHUH. /
N.B. Kupnnués, JI.U. Curugunenko, M.B. Kupnnuépa. — Jlyranck: Daron-2, 2012. — 168 c.

3. CnoBapb TEPMHHOB M MOHATUH 1O (HU3MOJIOTHH M OMOXMMHUU pacTeHui/ Yd. mocobue.
M.: ®I'OVY BIIO PTAY — MCXA um. K.A. Tumupszesa. 2007. - 100c.

4. PedepatuBubie xypHaibl «@Dusuonorus M OUOXUMHUS pacTeHUi», «buoxumus»,
«PacTeHneBoACTBOY, Hay4HbIN KypHaI «DHU3NO0JIOTHS PACTEHUI.

5. Eropenkos, JI. M. Oxpana oxkpyxarmieil cpensl : yde0. mocoOue mis CTy..
oOyuatonuxcst nmo HampaB. noAaror. 05.03.06 «3konorus u mpupopomnonbzoBanue», 20.03.02
«ITpuponoobyctpoiictBo u BomomnosibzoBanue» / JI. U. EropenkoB. — MockBa : ®OPYM
NHOPA-M, 2020. — 248 c.

6. XBan, T. A. Dkonorus. OCHOBBI PAIMOHAIILHOTO MPUPOJIONOIL30BAHUS | YICOHUK JJIS
By30B / T. A. XBaH. — 6-¢ u3z., nepepad. u gon. — Mocksa : FOpaiit, 2022. — 253 c.

7. Jsuenko, C. B. Merogonorust Hay4HOro uccienoBanus : ydeO. mocobue / C. B.
Hsuenko, C. B. Onomuenko ; M-Bo o6pazoBanus u Hayku JIHP, TOY BO «JII'TIY». — JIyrauck :
Kuwuta, 2021. — 220 c.

8. buonorwus. 11 xmacc : 6a30BbIil ypoBeHb : yueOHuk / moj pen. B. B. Ilaceunnka. — 4-¢
u3., crep. — Mockaa : [IpocBemenue, 2022. — 272 c. : ui.

B) UHTEepHeT-pecypcesbI:
Hayunas snexrponnas 6udanoreka PODU (E-library)

Cucrema HayuHo-texandeckoit nadopmarun AIIK Poccun (CHTU AIIK).

LlenTpanpHass HayyHas CelbCKOXO3siCTBeHHass OubnuoTtexka Poccuiickoli akamemuun
cesnbekoxo3sicTBeHHbIX HayK (LIHCXDB PAH)

DnexTpoHHO-0MbMMoTeyHas cucreMa «M3marensctBa Jlane» http://e.lanbook.com

OnektpoHHO-0ubMoTeuHas cucrema ZNANIUM.COM http://znanium.com

http://www.ifrg.kiev.ua/zhurnal - ®wu3sunosnorus pacreHuii

http://lwww.ippras.ru/ sxkypuan ®u3ronorus pacTeHui
http://www.maikonline.com/ ®u3non0rus pacTeHui
http://www.choicejournal.ru/ ®usuonorus pacteHuii
http://istina.msu.ru/ ®usuonorus pacreHuit
http://forum.bestflowers.ru/ XKypnan «Duznonorust pacTeHui

www.e-science.ru/ — IToptan EcrectBennbix Hayk.

bse.chemport.ru - BosnbIirast coBeTcKast SHIUKIOEAHS

liverum.com - BoJIbI10# SHIMKIIONEANIECKHUI CIIOBAPh

elementy.ru npoext "OneMeHTsl" - HoBoCTH OoTeuecTBEHHON M MUPOBOM Hayku. HaydHo-
HOMYJIIpHAs SHIUKIIOTIEMSL.

8. MarepuaibHO-TEXHUYECKOe o0ecneyeHne I CHUIIUHbI

s opraHM3an y4eOHOro TMpoIlecca HCMONB3YIOTCS CHEIHATbHBIE MOMEIECHUS:
y4eOHbIE ayIUTOPUU JUIS TPOBEICHUS 3aHATUN JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO
TUTA, TEKYIIET0 KOHTPOJS M MPOMEKYTOYHOW AaTTeCTaIluu, JUIsl MPOBENCHHUs 1ab0opaTOPHBIX
3aHATUN W OCYIIECTBICHUS HAyYHO-UCCIIENIOBATEILCKOW JEATEIHPHOCTH, a TaKKe IMOMEIICHUS
JUTSt CaMOCTOSITEIbHOM paboThL. CnennaibHbie MOMENICHUS YKOMILJIEKTOBAHBI
CIIENUATTM3UPOBAHHON MeOebl0, TEXHHYECKUMHU CpPEJCTBAMU OOYYCHHS, CIYXKallUMU s
npecTaBiIeHus yaeOHOoM nH(OpMaLUK OOJBIION ayAUTOPHH.

Jlnst  mpoBemeHHWS — 3aHATHH  JICKIIMOHHOTO  TUMA  MpeiaraloTcst  HaOOophI
JEMOHCTPAIIMOHHOTO O0OpYyIOBaHUS U y4eOHO-HATMSAHBIX MOocoOui, oOecmednBaroIue
TeMaTHUYECKHE WILIIOCTPALMH, COOTBETCTBYIOLINE Pa0OUMM y4eOHBIM IpOorpaMMaM JIUCHUIUIAH
(Mmonyneit). B mporecce NEKIMOHHBIX W TMPAKTHUYECKUX 3aHITHI HCIONB3YETCS CIeAyloliee
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POTpaMMHOE O0ECIIEYeHHE: MPOTrpaMMBbl, JIEMOHCTPAllMM BHUAECO MaTepHajoB (HampumMmep,
npourpsiBatens «Windows Media Player»); mporpamMmel st A€MOHCTpAallMd W CO3JAHUS
npe3eHTanui (Hanmpumep, «Microsoft PowerPointy). [Tomemnienus njis caMoCTOSTENHHOM pabOThI
00y4aromuxcst OCHALICHbI KOMITBIOTEPHOM TEXHUKOH C BO3MOYKHOCTBHIO TMOIKITIOUEHHS K CETH
«MHTepHeT» M obecreyeHneM AO0CTyna B JJIEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTECIbHYIO
cpeny opraHuzanud. llpenogaBanue TUCHMILIMHBI MPEIyCMAaTPUBACT JOCTYI OOYYaromUXCs K
3JICKTPOHHO-OMOIMOTEYHBIM CHUCTEMaM (JJICKTPOHHBIM OMOJIMOTEKaM) W K AJICKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpejie YHUBEPCUTETA, KOTOpasi 00eCreunBaeT BO3MOKHOCTh
JIOCTYTIa 00YYarIuXcsi K ”HPOPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOU ceTh «THTepHEeTY.

9. JIucT 1oMOJTHEeHHIT U U3MEHEeHU

Ne JlaTa OcunoBanue| Coaepkanue u3MeHeHus / JInma, moaTBepxKIAIOIIHE
n/m| BHeCEeHHUA JOMOJTHEHHS H3MeHeHHe / ToNmoJTHeHH e
u3Menenus / 3asenytommii | JupexTop /
JAOMOJTHEHHS Kadenpoii —_—
(Pamunus, (Pamunus,
UHUYUATIBL, UHUYUATIBL,
ROONUCDH) NOONUCYH)
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