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PaGoyas nporpamma y4eOHOM AMCUMIUIMHBI SBISETCS HACThIO OCHOBHOI
npoeccuonanbHoil 00pa3oBare/IbHON MPOrpaMMsbl TS MOAroTOBKH 0akanaspos
1o HanpasieHuio 1noaroToBku 44.03.05 [leparoruueckoe obpaszoBanue (¢
asyms npodunsamu) I'eorpadus. bronorns ounoii/3aouHoii Gpopm 0Gyuenus.

PaGouyas nporpamma yueGHOMN AMCIMIUIMHBI pa3paboTaHa B COOTBETCTBHH C
@esnepanbHbiM 3ak0HOM 0T 29 sekabps 2012 r. Ne 273-03 «O6 obpazoBanuu B
Poccuiickoit ®@enepamn» (¢ u3MeHeHusaMH W gonoiHenusamu), ®IrOC BO -
DejiepaibHbIM - TOCY/IAPCTBEHHBIM  00pa30BaTEIbHbIM  CTAHJAPTOM  BBICILIETO
o0pasoBaHus - Gakanaspuar no HANpaBJICHNIO NOArOTOBKH
44.03.05 «Ilenarornyeckoe oOpaszoBanue (¢ AByMS NPOQMISMH TOArOTOBKH),
YTBEPHAKICHHBIM [pUKa3oM MHuHHCTEPCTBA HAyKM M Bbicuiero oOpa3oBaHHs
Poccuiickoit ®enepan ot 22.02.2018 r. Ne 125 (¢ wW3MEHEHHMSAMH W
aononHeHusMA) M [podeccronanbubiM cTaHaapToM, yTBepiieHHbIM [Tpukazom
Munucrepersa Tpyna M coumanbHoi 3aumtel Poccuiickoit ®eaepain «O6
yTBepKAeHMH npodeccHoHanbHOoro cranaapra «llemaror (meaaroruueckas
JICATELHOCTh B C(hepe JOMKONBHOr0, HaYaIbHOro 00IIEero, OCHOBHOrO 001ero,
cpesHero obmiero obpaszosanus) (Bocrmrareib, yyurenas)» or 18.10.2013 r. Ne,
544 1 (c UBMEHEHHSAMH H JIOTIONHEHUAMH ).

COCTABHUTEIJIb:
Kauja. Ouon. Hayk, noueHt kaeapnt Ouonormn ®I'BOY BO «Jlyranckuii
rocyaapcTBeHHbli nejarorndeckuit yuusepcurer» Ilerpenko Cepreii Buraibes

PaGouas nporpamma yTeepk/ieHa Ha 3ace/iannu Kadeapsl OHOIOrun

« » 2023 r., nporokon Ne

3aseayiommii kadeapoii @f’é Bosiruna H.B.

OJIOBPEHA Ha 3acenanun y4eOHO-METOAMYECKOH KOMHCCHH (akyibrera
CCTECTBEHHBIX HayK

« » 2023 r., nporokon Ne
[Ipencenarens @%f"// Hecropenko C.H.
COI'TACOBAHO:

3aseayrommit yueOHO-METOINYECKHM OT/IEIOM

Casenkos B.B.

«_» 2023 r.



CTpykTypa u cojep:KaHue y4eOHOM TMCUUIIIMHBI

1. Henu u 3aga4m y4eOHOM JMCHUTITIHHBI
Ilenv usyuenusn oucyunaunv: OCHOBHASA LI€Tb IpeENojaBaHus (U3UOJIOTHU PACTCHUIH
3aKJII0YaeTcss B TOM, 4TOOBI JaTh CTYJEHTAaM COBPEMEHHBIE IpEJCTaBICHUS] 00 OCHOBHBIX
(U3MONOTMYECKUX IMpolleccaX 3€JIeHOro  pacTeHHs, MEXaHHW3Max UX peryasiiud U
3aKOHOMEPHOCTSIX B3aWMOJICUCTBUS PACTEHUN C YCIOBHUSMH OKPYKAIOIIEH CpPebl, COXpaHECHUS
Ouopa3zHo00pa3us Ha 3eMIIe U MOAIEPKAHUS CTAOMIHBHOTO COCTOSTHUS OMOC(EPHI.
3aoauu usyuenua oucyunaunpl. BaxxHeilel 3agaueil JaHHOTO Kypca SBISETCS TO3HAHUE
3aKOHOMEPHOCTEH >KU3HENESATEIbHOCTH pacTeHuid. M3yunTh mnpupony (GU3NKO-XUMHUECKUX
MIPOLIECCOB, JIEKAIIUX B OCHOBE TMOIJIOMICHHS BOJbI MU MHUHEPAIbHBIX BEUIECTB; - BBIACHHUTH
(i)I/ISI/IOJ'IOFI/I‘-IGCKyIO POJIb, BBIMIOJHACMBIX OTACIbHBIMH MUHCPAJIBHBIMU J3JICMCHTAMU B JKHU3HU
paCTCHHﬁ; HU3Yy4YUTh CYTb IPOLCCCOB (1)OTOCI/IHT€3a 1 AbIXaHUd MU HUX B3aHMMOCBS3HU, CBA3b,
3aBHCUMOCTH OT (DaKTOpPOB CpeIbl; - BBIICHATH pPOJb MOHIKEHHBIX TEMIIEpaTyp H
MPOAOJDKUTEIBHOCTH JHS B IpPOIEccax BbIXOJA M3 COCTOSHHUS IOKOS M Iepexona uX A0
LBETEHUS; - U3YyUUTh (PU3UOIOT0-OMOXUMUYECKHE MPOLIECCHI, MPOUCXOAIINE MPU CO3PEBAHUN
ypOKast CEbCKOXO3SUCTBEHHBIX, KYJIBTYp; - IOHATh CYTh MEXaHU3MOB YCTONYHUBOCTH PACTEHUN
K He6JIaFOHpI/I$ITHI>IM YCJIIOBUAM CpPCAbL.

2. MecTto qucuuniunbl B ctpykrype OITIOIL.
VYueOHas guctumurHa Ou3nosorus pacTeHui oTHOcUTCcs K 0asoBoit wactu b1.0.09.07
y4eOHOro IJjaHa.

Heooxo0umbimu ycnoeuamu 01s 0C60€HUA YYEOHOU OUCUUNIUHBL ABNAIOMCA:
COBPEMEHHBIE TPEJCTABICHUS O MPUHIUNAX CTPYKTYPHOU M (HYHKIIMOHAIBLHOW OpraHU3alluu
OMOJOTHYECKMX OOBEKTOB M MEXaHHW3Max TOMEOCTATUYECKOW peryisiiu, O MPUHIUIAX
KJICTOYHOM OpraHu3alui OWOJOTHYECKUX OOBEKTOB, OMOPU3MUECKUX M OHMOXUMHUYCCKHUX
OCHOBaxX, MEMOpaHHBIX TIPOIECCaX M MOJICKYJISIPHBIX MEXaHM3MaX >KU3HEIEATEIHbHOCTH;
CIIOCOOHOCTH MPUMEHSITh OCHOBHBIC (DU3MOJOTUYCCKHE METOJbI aHAIM3a U OICHKUA COCTOSTHUS
JKUBBIX CHCTEM.

3HaHUe - 0OCOOEHHOCTEH CTPYKTYPHO-(QYHKIIMOHATHHONW OpPraHU3alMi PACTUTEIHHOTO
OpraHu3Ma; MEXaHU3MbI MTPOTEKAHUS U PETYJSIUUA CBSI3aHHBIX C JKU3HBIO PACTCHHUH MPOIECCOB
(TorsoieHne BOJbl U MUHEPAJIbHBIX BEIIECTB);

- MEXaHU3MOB MPEeoOpa3OBaHUs SHEPTrUU B Mporeccax (OTOCHHTE3a W ABIXAHHUS,
(U31MOIOTNUECKYIO POJIb pacTeHul B 6uochepe;

-cneruuKy  (PU3MONIOTHYECKUX  TMPOIECCOB, CBA3AHHBIX C  OCOOCHHOCTSIMH
MPUKPEIJICHHOTO THIIA CYIIECTBOBAHMS Y PACTEHUI; 0COOEHHOCTH POCTa U Pa3BUTHUS PACTECHUM;

- MEXaHM3MOB aJIalITAI[IN PACTCHUIA K U3MEHSIFOIIIMMCSI YCIIOBUSM CPE/IbI;

- MEXaHU3MOB B3aUMOJCHCTBUS PACTCHU B OMOT€OILIEHO3E.

YMeHue — CUCTEMATHU3UPOBATh 3HAHUS O PACTUTEIFHOM OpPTaHU3Me, MOTYYSHHbBIE MTPH
M3YYEHUU HAYYHOU JIUTEPATYPHI,

- TIOJTb30BAThCS COBPEMEHHBIMH METOJaMH UCCIICIOBAHUS TIPH U3yUYSHUN PACTCHUN H
MIPOLIECCOB, MPOTEKAIOIINX B HUX;



- TPAMOTHO H3JIaraTb TEOPETUYECKUA MaTEpHa O KU3HU PACTUTEILHOTO OPraHU3Ma,
0 €r0 OTPOMHOM POJIM B KU3HU HaIlleH TIaHEThI, BECTU JTUCKYCCHIO;

-MCIOJIb30BaTh 3HAHMS, IMOJYYEHHBIE B O3TOM Kypce, B CBOEHU MPAKTUUYECKOMN
NeATEebHOCTH.

[IpodeccroHabHO-OPHEHTUPOBAHHAS ~ AUCHMILIUHA  «DHU3UONOTUS  PACTEHUI»
00BEANHIET €CTeCTBEHHOHAYYHbIE MOIXOAbl K HM3YyYEHUIO PACTUTEIbHOro opranuizma. Jlms
OCBOCHHUSl JUCLHUIUIMHBI CTYJIEHTbl HUCIHOJIB3YIOT 3HAHUS, YMEHUS M BHUABI JEITEIBHOCTH,
c(OpMHUPOBAaHHBIE B TIpOIECCe HW3YYCHHUS (U3HOIOTUU PACTCHHH B O0OO0BEME MPOTrpamMMbI
o0mieo0pa3oBaTenpHONM MIKONBL. Takke Kypc ameuiupyeT K 3HaHUSM W3 pa3HbIX o0OlacTeit
(6oTanuku, XuUMHH, (U3UKH, MATEMAaTUKH), TOJIYYCHHBIMH Ha NPEIbIIYIINX YPOBHSIX
oOpasoBanus U nipeanonaraetT GopMupoBaHue oOIETPoPECCHOHAITBHBIX KOMIIETEHITUH.

Hucnunnuna «®u3nu0oTHsT pacCTeHUID SIBISETCS HEOTHEMJIEMOM YacThIO OMOJIOTHH U
CIIy’)KAT OCHOBOW JIJIsl OCBOEHUS JUCHMIUIMH: «MOoJeKynsipHoil Ouonorun», «buonorndeckue
OCHOBBI PAaCTEHUEBOJICTBA M )XKMBOTHOBOJCTBaY», «MIMMmyHOIOTHS», «OCHOBBI OMOTEXHOJIOTHUUY,
«Panunobuonorus» u «buodusukay.

3. Ilepeyennb NJIaHMPYyeMBbIX Pe3yJabTATOB 00yUYeHHs MO JUCHHUILIHHE (MOIYJIIO),

COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUSI KOMIIeTeHIUii

Koa mo ®1'0OC BO Nunukarop Pe3ynbpTatel o0yueHus o
JOCTUKECHHUS TUCIUIINHE
Ob6menpodeccroHanbHbIe
OIIK - 8 criocoben na-1 OIIK-8. | 3HaTh: OCOOEHHOCTU CTPYKTYpPHO-
OCYIIECTBIATh MEAAroruyeckyr | JleMoHcrpupyer GyHKIMOHATBHOM OpraHnu3anuu
JEATENBHOCTD Ha OCHOBE crienanbHble HaydHble | PACTUTCILHOTO OpraHusMma,
CHEIHAJIbHBIX HAYYHBIX 3HAHUHM | 3HAHHUA B TOM YHUCIE B XAMITHCCKIH coctas
. PacTUTENBLHOTO OpraHu3Ma; poJib
Mpe/IMETHOH 00nacTH. OTJENbHBIX XUMHYECKHUX
-2 OIIK-8. 3JIEMEHTOB B JKHU3HECICATECIHbHOCTHU
OcyuiecTsisiet pacTeHui; COBpPEMCHHBIC
TpaHchopMaIuio NPEJCTaBICHUA O  (UIUOJIOTHH
CIeLMaTbHBIX HAy4HBIX | PACTUTCIBHOM KJICTKH,

dboTocuHTE3a, IBIXaHHS, POCTa H
pa3BUTHUS PACTCHHIA

3HAaHUH B COOTBETCTBUU
C TCHXO(U3HMUECKUMH,

yMeTh: CHUCTEMAaTU3UPOBATH
BO3pACTHLIMU, 3HaHUs 0 pacTUTEIBLHOM
NTO3HaBATC/IbHBIMH OpraHu3Me, MOJIyYEHHbIE  TIpHU
0COOEHHOCTSIMU W3YYEHUU HAy4YHOM JIUTEpaTyphl;

oOydaromuxcs, B TOM | OOBSCHATH POJIb OHONOTHYECKHX
qncie 06YYAIOLMXCS C MeMOpaH B IKH3HEACATEIHLHOCTU

0COBLIMIL KIETKH, PAacCKpbITh MEXaHH3MBI

NPOTEKaAHHS OCHOBHBIX
00pa3oBaTeIbHBIMU

(hU3HOTOTHYECKUX MIPOIIECCOB;
MOTPEOHOCTAMH. CPaBHMBATH U JI€NIaTh KOHKPETHBIE
NJ-3 OIIK-8. Bnaneer | ppsompl; TpaHCHOPMHPOBATH
METOIaMH HAay4YHO- | yueOHBbIC HaBBIKH B
Me1arorun4ecKoro npodeccHoHaNbHbIE
CCIIEIOBAHMS B | BIaA€TH: GU3MOIOTHYECKUMH

IIOHATHUAMH HCO6XOZ[I/IMBIMI/I JJIA

MPEAMETHOM 00J1acTH.




pelIeHus MeJaroru4eckux u
Hay4YHO-METOAMYECKHUX 3a/aY;
HAay4YHOM TEPMUHOJIOTUEH,
MIPUMEHSEMOMN JIJIsl OTTUCAHHS
OCHOBHBIX (PU3HOJTIOTHUUECKUX
MPOLIECCOB; HABbIKAMM aHAJIA3a
(U3HONTOTHUECKHX ITUKIIOB

[IpodeccronansHbIe
IIK - 1 cocoGeH peasm3oBaTh NIa-1 TIK-1. Hwmeer | 3HaTh: crienuuxy
06pa3oBaTeNbHBIC MPOrPAaMMBl | 1IEJIOCTHOE 3HaHMe o | pu3Homornyeckux IIpONECCOoB,
10 y4eOHOMY NIPEIMETY B CYIIHOCTH U cTpyKType | CBA3AHHBIX € OCOOEHHOCTAMHU
MIPUKPETUIEHHOT'O THUIA
COOTBETCTBHUHM C TPEOOBAaHUSAMH | 00pa30BaTEIbHbIX .
5 CYIUICCTBOBAaHHS Y  pacTCHHU;
00pa30BaTEIIbHBIX CTAHAAPTOB | MPOIECCOB. MEXAHIBMEL IpoTeKAHHA "
Wn-2 TK-1. PETYIISIUN TPOIIECCOB, CBSI3aHHBIX
JleMoHCTpHUpYET C XHU3HBIO PACTCHHH (IIOTIIOIIECHUE

CIIOCOOHOCTh CBOOOIHO
U YBEPCHHO B YMCHHHU
CHCTEMHO
aHaJTM3UPOBATh u
BbIOMpATh
BOCIIHUTATEIILHBIC u
o0Opa3oBaTeNbHbIC
KOHIICTIITUH.

NJ-3 IIK-1. Bnageet
crioco0aMu
OpHUCHTAIH B
npo¢eCCHOHATEHBIX
MCTOYHUKAX
nH(pOpMaLIUU.

BOJbI W MHUHCPAJIbBHBIX BCUICCTB,
(bOTOCI/IHTe?; U ObIXaHHUC, POCT U
paBBI/ITI/IC); MCXaHU3Mbl adallTallun

pacTeHUd K  U3MEHSIOMMMCA
YCIOBUSIM  CpElbl;  MEXaHU3MBbI
B3aUMOJCHCTBUS  PacTeHUH B

ouoreorieHo3e; (HU3MOIOTHUECKYIO
poib pacTeHuit B Onocdepe

yMeThb: 10JIB30BaThCS
COBpPCMCHHBIMU METOJaMH
UCCJIEIOBAaHUS  IIPU  U3YyYECHHHU
pacTeHni u IIPOLIECCOB,

MMPpOTCKAOIUX B HHUX; TPaMOTHO
nsjgaraTtb TCOpeTI/I‘ICCKI/Iﬁ Marepurall

0 KU3IHU pPacTUTETHLHOTO
OpraHu3Ma, BECTH JTUCKYCCHIO;
HCIOJIb30BaTh 3HaHUA,
MOJyYeHHBIE B J3TOM Kypce, B
cBOeH MIPAKTUYECKOU
IEATENBHOCTH; paboTtathb c
TEXHUYECKHM o0opy1IoBaHHEM
¢uznonoruueckor  aboparopuu,
npu peleHuu THUIOBBIX
npo¢eCCHOHANTBHBIX 337124

BJajJeTh:  METOJaMH  aHalu3a
(U31M0IOTNUECKOTO COCTOSIHMS
pacTeHwuit MeTOoJIaMuU
1a00paTOPHBIX u MTOJIEBBIX

(U3HOOTMYECKUX HCCIIE0OBAHUMH,
3KCIIEPUMEHTAIBHBIX
HaOJIIOIEHUH; TEXHUKOU

(hU3MOJIOTHYECKUX JIA0OPAaTOPHBIX
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pa60T; OCHOBHBIMHU HaBbIKaMH
oOpamieHuss ¢ J1abOpaTOPHBIM
00opyioBaHUEM; HaBBIKAMH
00paboOTKH 1 aHaIKM3a MOTYy4YaeMBbIX
OKCIICPUMCHTAJIBHBIX JaHHBIX

4. CTpyKTypa ¥ coJep:KaHue y4eOHOil M CHMIIITUHbI

4.1. O0beM yueOHON AUCUMILIMHBI M B/l Y4e0HOil padoThl

O0BeM yacos / 3a4. ef.

Bt yuebuoii pagorer Ounas ¢popma | 3aounasi popma

OO0mas yueOHasi Harpy3Ka 216/6 216/6
Oobs13aTesibHAs ayAuTOPHAsI ydueOHasi HATPY3Ka (Bcero 72 24
4acoB),

B TOM YHCJIe:

Jlexmu 26 8

CCMI/IHapCKI/Ie 3aHATHUA - -

[IpakTruecKkue 3aHATUS - -

JlaGopaTopHble pabOThI 46 16

KoHTponbHbIE paboThI - -

Y4eOHas mpakTHKa - -

Jpyrue dhopmbl opranuzaiiy yueOHOTo poiecca -

CamocTosiTesibHasi paboTa CTy/AeHTa (BCEro 4acon) 117 183
®dopma aTTecTanus 5 cemecTtp 9 cemecTp -
9K3aMeH 9K3aMeH

4.2. Conep:xanue pa3jie0B yueOHO JUCUUNINHBI

Tema 1. BBenenune B aucuumuny «®dusmonoruss pacteHuil». Vctopus pa3BUTHSA
¢usmonoruu pacreHuid. BuIbl TpeBpalieHuid, COCTABISIOIMIAE JKU3HECHHBIC TIPOIECCHl Y
pactenuii. OCHOBHBIE HAlpaBJICHUS UCCIETOBAaHUN B (PU3UOJIOTMU PACTCHHA.

Paznen 1. ®uznonorust paCTUTEIbHON KIETKH

Tema 2. Ilpuposa ¥ (QYHKUIUM OCHOBHBIX XMMHUYECKMX KOMIIOHEHTOB DPaCTUTEIbHOMN
kieTkd. benku m ux ¢pynkuuu B kiuetke. HykiaenHoBble KUCIOTHI U UX QYHKIUU. YTIIEBOABI U
JUINUABI PACTUTEIBHON KIETKA. Bola U MUHEpaJIbHBIE BEIIECTBA KAK KOMIIOHEHT PACTUTEIILHOU
kieTkd. CTpyKTypHas W 3HEpreTuyeckas opraHu3alusi pacTUTENIbHON KieTkH. buonornueckue
MeMOpaHbl ¥ uX QyHKIuU. CTPYKTypa OpraHesyl paCTUTEIbHOM KIETKH U UX (QYHKIUH.
@®ynkuuu Bakyosib. Tpanchopmaiys SHEPTUU B paCTUTEIIBHOM KIIETKE.

Tema. 3. ®epmeHThl pacTUTEIbHON KieTku. OOmmas xapakrepucTuka (pepMeHTOB M UX
CTPYKTypHas opranuszauus. CrienupuuHOCTh U MEXaHU3M AeHCTBUSA (PEPMEHTOB. 3aBUCHUMOCTb
aKTUBHOCTH (DEPMEHTOB OT ycnoBuii cpefpl. Knaccudukanus hepMeHTOB.

Paznen 2. Boanbiii 00MEH pacTeHHIA.

Tewma 4. [lornomeHnue U pacxos0BaHUE BOJbI paCTEHUEM. SIBiIEHUS, JEKaIUE B OCHOBE
IIOTJIOIIEHUS BOJbI pacTeHHeM (ruapaTanusi, ocmoc). KopHeBas cucteMa kak opraH HoIIOIEHHs
BOZBI pacTeHUEM. PaguanbHblil TpaHCIOPT BOJBI K cocyaaM KopHs. KopHeBoe nasnenue. Jluct
KAaK OpraH TPaHCIUpAaLMH. buosormdyeckoe 3HadueHHWE TpaHCHMpauuu U €€ pasmepbl. Bumsl
TpaHCHHUpay (KyTUKYJIIpHAst, yCTbUYHAs). 3aBUCUMOCTh TPAHCIIUPALUHU OT (PAKTOPOB CPEabI.




Tema 5. Bonmuplii OanmaHC pacTeHWH M MEXaHU3MBl €0 PETYJIMPOBAHHS y PACTCHHM
pa3IUYHBIX 3KOJOIMYECKUX Ipynn. J[Buratenum moroka BOAbl B pacTeHUM. BoaHelii OGamaHc
pactenuil. OcCOOEHHOCTH BOJHOI'O OOMEHA y PACTEHUM pa3InYHbIX SKOJIOIMYECKUX TPYIII.
DU3U0JOTNYECKUE OCHOBBI OPOIIAEMOTI0 3€MIIEIETIHS.

Paznen 3. MuHnepanbHOE MUTAaHUE PACTEHUI

Tema 6. ®usnosornyeckas pojb OTIAEIbHBIX 3JEMEHTOB MHUHEPAJIBbHOTO IHUTAHMS.
Metoabl uccnenoBaHus  (PU3MONOTMYECKON pPOJM  OTHEJBHBIX 3JIEMEHTOB MHHEPAIbHOI'O
NUTaHUA. 30JbHBIE 3JIEMEHTHI, UX yCBauBaeMmble (OpPMBI U (YHKIHMU B pacTeHHU. A3OT, €ro
ycBosieMble (OpMbl U PYHKLUUN pacTeHUil. MexXaHu3Mbl MOIIIOIIEHUS] MUHEPAJIbHBIX BELIECTB
KODHEBOM CHCTEMOW pacTeHMi. PanuanpHplii W KCWJIEMHBIM TPAaHCHOPT 3JIEMEHTOB
MHUHEpAJIbHOTO MUTAaHUA. BiMsHue BHEWHMX (AKTOPOB Ha MOIJIOTUTEIbHYIO AKTUBHOCTh
kopHel. KopHeBbIe BbIJIENIEHNS U UX POJIb B UEPELOBAHUU KYJIBTYP.

Tema 7 ®U3MOIOrMUECKUE OCHOBBI IPUMEHEHHs yno0peHuil. O pezepBe MUHEpPaTbHbIX
3JIEMEHTOB B OMOIIEHO3axX U arpoguToneHo3ax. @opmsl ya00peHU U crnocoObl X MPUMEHEHHUS.
BeipamuBanue pactenuit 6e3 noussl. Jluarnoctuka aeuuuTa nuTaTeabHbIX 3JIEMEHTOB.

Paznen 4. ®otocunTes

Tema 8. CtpykTypHas opranuzanusi (OTOCMHTETHUECKOro ammapaTa pacteHuid. Jlucr,
Kak opral ¢otocunTe3a. CTpyKTypHas opraHu3aius XJOpoIacToB. [IMrMeHThI XJ10pOIIacToB.
@OyHKIMOHAIBHBIE ~ KOMIUIEKChI  nurMeHToB. CBeroBas  (¢asza  ¢orocunTesa. OOmias
xapaktepuctika ¢orocuntesa. Gotodusnueckre U POTOXUMUUECKUE pEeaKIMU CBETOBOU (ha3bl
¢orocunteza.  ®oromuz  Boxael.  OOpasoBanme AT® npu  POTOCHHTETUUECKOM
dhochopupoBaHum.

Tema 9. IlyTs yraepona B ¢porocunrese (TeMHoBas (asza portocunresa). Boccranopnenue
YTJIEKUCIIOr0 Ta3a J0 ypoBHs yrieBofoB y C 3 — pacrenuid. OcoOEHHOCTH TEMHOBOM (ha3bl
¢orocunteza y C 4 — pactenuil. OcoGeHHOCTH TeMHOBOM (aszbl (oTtocunresa y CAM -
pactenuii. (CBeTo3aBUCHMBbIE OKHUCIMTENbHbIE TMpouecchl ((hoToabixaHHe). 3aBUCUMOCTD
¢dorocuHTe3a OT (HaKTOPOB BHEIIHEH cpeabl. MeToasl ompezaeneHuss (OTOCHHTE3a U €ro
MoKasateiau. 3aBHCHUMOCTh (POTOCHHTE3a OT HacleACTBEHHbIX (hakTopoB. BinsHue ycioBwuii
BHEIIHEH cpenbl Ha (DOTOCHHTE3 (MHTEHCHBHOCTH OCBEIEHHOCTH, CIEKTPAJbHOI'O COCTaBa,
TEMIEPATYPbI, 00ECTIEYEHHOCTH BOIOM 1 MUHEPAJIbHBIM IMUTAHUEM).

Paznen 5. Jlpixanue pacTeHUn

Tema 10. OOmas xapakTepucTHKa IbIXaHHs ero ¢epMeHTHas cuctema. OYHKIHUH
IbIxaHusl (OMOJIOTHYECKOr0 OKUCIEHUs). MUTOXOHJPUN KaK OpraHeNIbl a3poOHOTO JbIXaHUS.
depmeHTHas cuctema AbIxaHus. [lyTu OKHMCIEHMs ABIXaTeNIbHOro CyOCTpaTa M MX MEXaHHU3M.
JpixaHue 3a cueT KUpoB W OenkoB. JIpixaHWMe W OMOCHHTETHYECKHE NPOIECCHl. METObI
ONpENeIEHUs] JBIXaHUS W €ro IOoKa3aTelHd. 3aBUCHUMOCTb [JbIXaHHA OT (AKTOPOB CpPe.Ibl
(xonueHtpamst CO2 u Oz, TeMmmeparypbl, BOJHOTO pEXHMMA, MUHEpAJIbHBIX BEILECTB,
UHTEHCUBHOCTb JIbIXaHHsI B OHTOTE€HE3E).

Pa3znen 6. OOMeH opraHMYECKHX BEILECTB U MX NEPEIBUKEHUE B PACTCHUH

Tema 11. OOMeH yriieBOAOB, KUPOB, OCIKOB W BEIIECTB BTOPUYHOTO MPOUCXOKICHUS.
Cunres, pacnan yruieBoaoB. CuHTe3 M pacnan sxkupoB. CHHTE3 M pacmalJl aMHHOKUCIOT U
OenkoB. BemiecTBa BTOPUYHOIO HPOMCXOKACHHS M HX pOJIb B pacTeHUsAX. TpaHcmopt
ACCUMWJISIHTOB M PAacTCHHH. BHYTPUKIETOUHBIH TPaHCHIOPT ACCUMWIAHTOB. llapeHXMMHBIN
TPAHCIIOPT ACCUMUISIHTOB. DIIO3MHBIN U KCHJIEMHBIN TPAHCIIOPT ACCUMWISHTOB B PaCTCHMSIX.

Pasnen 7. Poct u pazButue pacteHun

Tema 12. 3akOHOMEPHOCTH pocTa M pa3BuUTUs pacteHui. [IpopacTanue CeMsH U TUIIbI
pocta opraHoB. da3pl OHTOr€HE3a PACTUTEIBHOM KIETKUM. B3auMOCBSI3b M B3aUMOJCHCTBUE
KJIETOK U OPraHOB B CHUCTEME LIeJIOro pacTeHus (¢a3pl OHTOr€HEe3a PACTUTEIbHON KJIETKH, THII
pocTa, KOppPENSLMOHHBIE  B3aMMOACHCTBHUS  NOJIPHOCTD U MEPUOJUYHOCTH  POCTA).
@DUTOrOPMOHBI, UX CHUHTE3 M CHEKTp OMOJOTMYECKOro AeicTBusA. MecTa MpenMylIeCTBEHHOIO
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CHUHTE3a TOPMOHOB M HampaBlieHWE UX TpaHcmopTa MexaHu3M JeHCTBUS (PUTOTOPMOHOB B
OHTOT€HE3€ Yy pacTeHHi. 3aBHUCHMOCTh pPOCTa M PA3BUTUS PACTCHHH OT (HaKTOPOB
cpenbl. MeTo/lbl M3MEPEHHUs POCTa U €ro MokazaTenu. TemmepaTrypa U CBET Kak (akTophl,
peryaupyromue pocT M pa3BUTHE pacTeHUd. DU3HMOIOrHsS NpPOABIEHUSA I0JAa Yy PACTEHUH,
uBeTeHus u (popmupoBaHus 3aBsi3u. JIBwkeHus pacteHuid. Tponusmel u HyTauu. PoctoBbie u
TypropHbIe HACTHH. [[BHXKECHWHSI, 00YCIaBIMBAIOIINE 3AIIUTY TPABSIHUCTBHIX PACTEHUN B 3MMHUN
nepuo (reodrtms)

Paznen 8. Ilpucnoco0iieHne U yCTOWYMBOCTD PACTCHUN K HEOIArOmpUsTHBIM yCIIOBUSM

Cpepbl.

Tema 13. ®usnonoruss yYCTOMUMBOCTH pACTEHUM K TMEPUOJMYECKM M CIydalHO-
JNEUCTBYIOIIMM JEHCTBYIOIIUM (akTopaM BHEIIHEeW cpefpl. DU3HONOTHS MOKOS Y PACTCHHIA.
Bunel nokost y pactennii. @U3HOJIOrHYECKUE OCHOBBI MOKOS. CEJIBCKOXO3IMCTBEHHBIX KYJBTYD.
[Ipuembl HapylieHHs U TPOJUICHHUA MOKOS Yy pacTeHuid. CrnocoObl 3aIlUThl PACTUTENBHBIX
OpPraHu3MOB OT TEMIIEPATYPHBIX MOBPEKICHUN. JKapOoyCTOMYHBOCTh M 3aCyXOYCTOWYMBOCTH
pacTteHui. XOJ0J0 - U MOPO30CTOMKOCTh PACTEHUH. 3UMOCTOMKOCTh KaK YCTOMYMBOCTbH KO
BCEMY KOMIUIEKCY HEOJIAaronmpusATHBIX (aKTOPOB MEPE3UMOBKH. Peakius pacTeHnil Ha 3aCOJICHHE
MOYBbI. Y CTOMYUBOCTH PACTEHHH OT BPEAHBIX Ta3000pa3HBIX BBIACICHHUI MPOMBIIIICHHOCTH.
VY cTOMYNBOCTD paCTeHUN K TPUOHBIM OOJIE3HAM.

4.3. Jlekuuu

Ne i/t Ha3zBanune TeMbI O0BbeM yacoB

Ounasn 3aounasn
¢popma ¢popma

5 cemecmp

Beenenne B nucuuiuiHy «®@U3HO0JIOTHST PACTEHUIN 2 2
[Ipenmer u 3amaun GU3UOIOTMM PACTEHUH, CBA3b €€
1 ¢ npyrumu Haykamu. Crienugudeckue 0COOEHHOCTH
KJIETOK PAacTeHMH IO CPaBHEHHUIO C OaKTepUsIMH U
KJIETKaMU KMBOTHBIX.

ODOyHKIMOHANBHAA  POJb  OPraHOMAOB  KIIETOK. 2
Crneuuduueckas poib B MeTab0JIM3ME OPraHOUIOB,
TUNUYHBIX JUIS pacTeHudd (TUIACTUABI, BaKyOJb,
2 KJeToyHas cTeHka). Kiietka kak 1enocTHas cuctema.
®duznoaoruyeckas pojib MEMOpPaH U MPOHUIIAEMOCTh
KJIETOK JJIsl Pa3HBIX COEAUHEHMIA.

[Ipupona M QYHKIMHM OCHOBHBIX XHUMHUYECKUX
3 KOMIIOHEHTOB PACTUTEIILHON KIIETKH

4 DepMEHTBI PACTUTEIIBHON KIIETKU

3HaueHue BOJbl B XKHM3HM pacreHus. [loctymienue 2
5 BOJIbI B PACTUTEIIBHYIO KIETKY

[ormnomenne U pacxoJOBaHUE BOJBI PACTCHHEM. 2
6 [lpencraBieHne 0  CUMIUIACTe,  aroluUiacTe,
DHJIOILIACTE.




Bonnpiii OamaHC pacTeHMd M MEXaHH3MBI €T0
peryJamupoBaHus y pacteHui Pa3IMYHBIX
9KOJIOTMYECKUX TPYIIL.

dusnojgorndeckas POJIb  OTACIBHBIX J3JICMCHTOB
MHUHCPAJIbHOI'O ITNTAHUA

du3nonoruyecKue OCHOBBI PUMCHCHHS
ya0OpeHuH.

10

doTocMHTE3 KaK TMPOLECC THTAaHUS PACTEHUH.
3HayeHHe ero B KPyroBOPOTE YIIEPOAa U KHCIOPOd
Ha 3emJiie, B )KU3HU Ouochepsl. VcTopus OTKpBITUS
U U3y4eHus: (POTOCUHTE3A.

11

@DyHKIHOHAJIbHBIE (oToCHHTETHYECKUE
CTPYKTYpbl pacreHusa. [IurMeHTHBIN anmapar
¢orocuntesa. Jluer kak opraH (OTOCHHTE3A.
XJ0pomaacTsl, UX yIbTPaCTPYKTypa (FpaHsbl, jJa-
MEJUTbI, TUJIAKOU I, CTPOMA, pUOOCOMBI).

12

dotodusznyeckne mpomecchl B (DOTOCHHTE3E.
[lepenava morJOMEHHONW 2HEPruu (OTOHA MEXKTY
MoOJIeKyJamMu MUurMeHToB. [Ipencrasnenue o
(OTOCHHTETHUECKOW €IWHUIIE, CBETOCOOHpAIOIEM
KOMIUIEKCE, PEaKIIMOHHOM ILIEHTpe B (OTOCHCTEME.
DOTOCHHTETUYECKOE dhochopmmpoBanue,
[UKIINYECKOe U HEIIMKIMYECKOE.

MexaHusm dbochoprupoBaHus, TEOpHs
Murtueiuia.

13

TemHoBast ¢asza ¢orocunre3a. I[luxkn Kamneuna
(C3-myth), Tansl nukina KaneBuna. ®oTtoasixaHue
y C3 — pactenuid. [{ukn Xstua — Cimoka (C4- myTh).
Crpykrypa nuctbeB C4-pacTeHui, 0COOEHHOCTH
XJIOPOIJIACTOB U3 KJIETOK Me30(huiia U OOKIIaIKH.
CAM-nyte ¢otocuHTe3a. BnusHue BHEUIHUX
yCJIOBHM Ha (POTOCHUHTE3.

14

[Tporieccyl OKUCIICHHSI B SHEPrETHYECKOM OOMEHE.
AHa’pOOHBIH U a3pOOHBINM TUIIBI YHEPTETUYECKOTO
obmeHa, OpoxeHue u JbIxaHue. [‘eHeTHUeckas
CBs3b OpOXKEeHHs U JbIXxaHWs. AHadpoOHas U
aspoOHas (pa3el IbIXaHMSL.

15

I'muxonus, mukn Kpebdcea. IlenTo3odocdaTHbiii myTh
nbixanus.  Jlokanuzanus MpPOLECCOB JbIXaHUS B
KJIeTKe. MUTOXOHIpUU, UX CTPYKTypa U (PyHKIHUU.
DOTOABIXaHHE U TEMHOBOE JIBIXaHHE y PACTCHUM.
CBsi3b MEXIy JbIXaHHMEM U IPOAYKTHUBHOCTHIO
pacTEHUN.

16

OOMeH yTIeBOJIOB, JXKUPOB, OEIKOB M BEIIECTB
BTOPHUYHOT'O IPOMCXOMKICHHUSI.

17

3aKOHOMepHOCTI/I poCTa U pa3sBUTHUA paCTeHI/Iﬁ.

18

®usnomnorus YCTOWUYUBOCTHU pacTeHuin K|
TIEPUOANYECKHU )5 CIy4allHO- A€ MCTBYIOIIUM




JeHCTBYIOINM (paKTOpaM BHEIIHEH CpeJibl.

Wuterpauuss  QU3MOJIOTMUECKUX  MPOLECCOB B
pactenuu. I[IpoayKIIMOHHBIM TPOIECC PACTEHUS U
19 UHTErpalus B HEM pa3HbIX QyHKIMiA: HoTOCHHTE3a,
JBIXaHMsI, pOCTa, MUHEPAJIBHOI'O MHUTAHUSI, BOJHOIO
pexuma. BzaumoneicTBue OpraHoB pacTEHHUS.

Hroro: 26 8

4.4. lIpakTHYecKkne/ceMUHAPCKHE 3aHATHSA He NMPe1yCMOTPeHbI y4eOHbIM IJIAHOM.

4.5. JlabopaTtopHblie padoThI

Crnenmanuctel B cepe (HDU3HOIOTHN PACTCHHI MPH PEIICHUH OOJBIIMHCTBA BOIMPOCOB
ONHUPAIOTCS HA OSKCIEPHUMEHT. YYeOHBIM IUIAHOM MPEIYyCMOTPEHBI J1aO0OpaTOpHBIC 3aHATHS,
LEJISIMA KOTOPBIX, SIBJISIFOTCS MPOBEPKA U 3aKPEIUICHHE OCHOBHBIX TEOPETHUECKUX IOJIOKEHHIH,
n3jaracMblIX B JICKHIMOHHOM KYPCC€, 3HAKOMCTBO C 0a30BEIMU MCTOAaMH  U3YUYCHUA
(hM3HONOTMYECKHUX TMPOIECCOB Y pacTEHUM, MONy4YeHHWE HABBIKOB HAYYHO-HCCIIEI0OBATEIbCKON
paboTEHI.

JlabopatopHbie pabOThI BHIIOTHSAIOTCA WHANBUAYAIBHO.

Ne n/m Ha3Banue Tembl O0bem yacoB
Ounasn 3aouHas
¢popma ¢popma

5 cemecmp

1 SIBneHue II1a3MOJIN3a U JeINIa3MOJIH3a. 2 2
2 OrnpeneneHne BI3KOCTH [IUTOILIA3MBI. 2

OrnpezeneHne cocymiei CUibl KIETOK YIPOIIEHHBIM 4 2
3 METOIOM

HaOnronenue 3a yCTBUYHBIM JBHIXKEHHUEM TIOJ 4 2
4 MHUKPOCKOIIOM.

OmnpeneneHre MHTEHCUBHOCTH TPAHCIHUPALUMU 11O 4 2
5 YMEHBIIIEHUIO MaCChl CPE3aHHBIX JINCTHEB

OnpeneneHre uuciaa YCTBUIL MU TOBEPXHOCTH 4
6 YCTBbUYHBIX IlIe€JICH HAa eUHUILY TUIONIAIN JIUCTA.

MUKpOXUMHUYECKUI aHAIN3 30J1bl. AHTAarOHU3M 4
7 MOHOB KaJlisl U KaJIbILHs.
3 DU3HOIOTUYECKH KUCIBIE U HIEJIOYHBIE CONH. 2
9 [TonyuyeHue BBITSKKU MUTMEHTOB 3€JIEHOTO JIUCTA. 4 2
10 [Tonyyenne  ¢deodeTnHa U BOCCTAHOBJICHUE 4 4

METaJUIOPraHUYEeCKON CBS3HU. dnoypecueHIus
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xJopoduiuia
doroceHcHOMIM3UpYIOIee AeicTBrE XJopoduuia 4 2
11 Ha PeaKLuIo EpeHoca BOI0poIa
BinusHue BHENIHUX YCJIOBMM Ha WHTEHCUBHOCTH 4
12 (doTOoCHHTE3a BOJHOT'O PACTEHHUS.
OmnpeneneHue AKTHBHOCTH KaTaas3bl B 2
13 pacTUTENHHBIX 00 BEKTAX.
14 [IpeBpaiiieHre BENIECTB NPU MPOPACTAHUU CEMSIH. 2
Hroro: 46 16

4.6. CamocTosiTesibHasA padoTa CTY/IEHTOB
CaMocTosATeIbHOE U3YyYECHHE TEOPETHUECKOTO MaTepuaia mpeanonaraer padoty c
y4eOHOMN JTUTEpaTypoOid; UTOrOM pabOThI SIBJISIIOTCA KOHCIEKT. Ha camocTosiTebHOE U3yUYeHHE B
COOTBETCTBUM C TEMATHUKOM JIEKIIUN BEIHOCATCS CIEIYIOIINE BOIPOCHL.

Ne Ha3Banue pa3nena / Tembl Bua camocrosiTeaLHOM O0BeM yacoB
n/n padoThI Ounasn | 3aouyHan
¢popma ¢popma
5 cemecmp
MTOITOTOBKA K
Bxnan pycckux yueHbIX B
1abopaTopHBIM padoTam,
1 CTAHOBJICHUE U pa3BUTHE (HU3UOJIOTHHI 5 5
. KOHCTIIEKTUPOBaHUE
pacTeHUI, KaK HAYKH.
MaTepuaia
. MOATOTOBKA K
®u3nonorus pacTeHu! —
nabopaTopHBIM paboTam,
2 TEeOopeTUIecKasi OCHOBa 5 7
KOHCIICKTHPOBaHUE
paIoHaIBHOTO 3eMJICTIONIb30BAHUS.
MaTepuana
Knerounas creHka: XUMHUYECKHI
MOATOTOBKA K
COCTaB, CTPYKTypHasi OpraHU3aIus
» CIPYKTYP P ’ 71a60paTOPHBIM paboTaM,
3 yIBTPACTPYKTypa U pusndeckue 4
. KOHCIICKTUPOBAHKUEC 7
cBoiicTBa. OYHKIIMH U HBOJIIOLIHS
. MaTepuana
KJICTOYHOU CTCHKHU
OO0pa3oBaHue U POCT KICTOYHOMN KOHCIIEKTUPOBaHUE
cTeHKH. ['manoriazma kak MaTepuana, moAroToBKa
4 | xonnonmHas cucrema. JIBIKeHHE K 1a60paTOPHBIM 5 7
THUAJIOTIIA3MBI. pabotam.
5 Ou3nyecKue 1 XUMHUIECKHe CBOWCTBA MOATOTOBKA K 5
BOJbI. MoOJIeKyIsipHOE CTPOSHHE BOJBL. | 1a00paTOpHBIM paboTam,
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Cocrosinue BOJbI B pacTBOpax. KOHCIIEKTUPOBAHHUE 9
MaTepuaa.
[TouBa KaK UICTOUHUK MHUHEPAIBHBIX
MOJITOTOBKA K
aneMeHToB. TBepaas ¢a3a MOYBHL,
. 1a60paToOpHBIM padoTam,
6 NIOYBEHHBIN PacTBOp, COCTAB U
KOHCIIEKTUPOBaHUE 10
CTPYKTYpa MOYBEHHOTO
MaTepuana.
HOTJIOMIAIOIIETO KOMILJIEKCa.
Hcrounuku a3oTa 1 paCTCHUH. NOArOoTOBKA K
n1a0opaTOpHBIM paboTam,
7 Cumbuotuueckas puxcanus KOHCIICKTHPOBAHHE
MOJIEKYJISIPHOTO a30Ta. MaTepuaa. 8
Boanast, necyanas v mouBeHHas
KOHCIIEKTHPOBaHHE
3 KYJIBTYPBI: X IPUMEHECHUE B
. MaTepuana 7
¢u3noIOrNH pacTeHui.
DU3HOIOTNYECKHE OCHOBBI IIOATOTOBKA K
[PUMEHEHHS y1OOpEHHH. n1a0opaTOpHbBIM paboTam,
9
OU3NOIOTUYECKU KUCIBIE U KOHCTICKTHPOBAHHC 9
(U3UOTOTHUECKN OCHOBHBIE COJIH. Marepuana
MOJITOTOBKA K
1ab0paToOpHBIM padoTam,
1 [TutaTensHbIe cMecH. [ naponoHuKa.
0 KOHCIIEKTHPOBaHHE o
MaTepuana
MeTo/b1 onpeieieHus JbIXaTeIbHOTO KOHCIIEKTUPOBaHUE
11 | razoo6mena y pactenmii. MaTepHanza
8
Muroxonapuu. Ux cTpykTypa u
MOJITOTOBKA K
¢yukun. 3menenue
. 1abopaToOpHBIM paboTaM,
12 | YABTPAacTPyKTypbl MUTOXOHIPHA B
KOHCIIEKTUPOBaHUE 7
3aBHCHUMOCTH OT (DYHKIMOHAIBHOTO
MaTepuaa
COCTOSIHUSI OpraHU3Ma.
. MOJITOTOBKA K
CooTHoIIEHNE PA3IUYHBIX TyTEH
1abopaTOpHBIM paboTaM,
|3 | @CCHMMIISIMH YIIIEBOJIOB B
KOHCITIEKTHPOBAHHE
3aBHCHUMOCTH OT (PAKTOPOB CpeIbl 8
MaTepuasa
OCHOBHBIE TIOJIOKEHUS MOJITOTOBKA K
14 XEMHOCMOTHYECKON TEOPUH nabopaTopHbIM paboTam,
10

COIIPSIKCHUA MuTtuenna.

HanucaHue pedepara
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MeTtoas! onpeneieHnst COCTaBISIOIINX

BBIIIOJTHCHUEC
HHAUWBHUYaJIbHOT'O

15 | perxarenpHOrO ra3000MeHa.
JIOMAIITHETO 3aJaHUS
XnopomnacTtsl. OCHOBHBIE 37I€MEHTHI MOATOTOBKA K
CTPYKTYPHBI XJIOPOTUIACTOB (JABOIHAS nabopaTopHBIM paboTam,
16 | mem6pana, MaTpUKC, THIAKOHMIEL, KOHCIIEKTUPOBAHHE
rpasbl). OHTOr€HE3 XJIOPOIIACTOB. Marepuasia
[TurmenTs! poTOCHHTE3A.
MOATOTOBKA K
OcobeHHOCTH (DOTOCHHTETHUECKHIX
nabopaTopHBIM paboTam,
|7 | MMTMEHTOB y Pa3JIMYHbIX TPYIIII
KOHCTIEKTUPOBaHUE
opranu3moB. KoMmneHcatopHas
MaTepuana
XpOMaTHYECKasl aJanTaIlHs.
[lepBuunbIe MpoLIecChH GOTOCUHTESA.
MOATOTOBKA K
Mopenu nepeHoca 3Hepruu
1abopaTOpHBIM paboTam,
18 BO30YKICHHS MEXy MOJICKYJIaMU
KOHCTICKTUPOBaHUE
MUTMEHTOB. VlcTopus OTKPBITHS
MaTepuasa
dbaroopeciieHIun
Oxousorust potocuHTe3a. POTOCUHTES HOATOTOBKA K
B YCJIOBHSIX TTPOMBIIIIICHHOM n1abopaTopHBIM paboTam,
19 | ¢puroTpoHMKH U B 3aMKHYTHIX KOHCTIEKTUPOBaHUE
cUcTeMax XKH3HeoOeceueHusl. MaTepuana
MOATOTOBKA K
Mertob! onpeiesieHusl TEMIIOB pOCTa
. 1abopaTopHBIM paboTawm,
2 | PacTeHuii. Purmuka pocToBBIX
KOHCIIEKTUPOBaHUE
IPOIIECCOB U OMOJIOTMYECKHE YaChI.
MaTepuasa
DUTOrOPMOHBI (aykcHHBI,
rudOepeITHHBI, U TOKMHHHEI, MOJITOTOBKA K
abcuuzoBast KHCJIOTA, ATUJICH, | JIaDOpaTOpHBIM paboTam,
21 | 6paccuHOCTEpOHIBI): HMX CTPOCHHE, KOHCIIEKTUPOBaHUE
OMOCUHTES, TPaHCIIOPT, MaTepuaina
(bU3HOTOTHYECKOE IEHCTBHE.
MOATOTOBKA K
Tpormusmel (poTo-, T€0-, IIAEKTPO- H | JIAOOPATOPHBIM paboTam,
22 | TepMOTpPONIU3MEL). KOHCIIEKTUPOBaHUE
MaTepuana
l'opmoHanbHas MpHpoAa TPOMU3MOB. [IOZIrOTOBKA K
23 Hactum. CelicMOHAaCTHYECKHUE | | o~ OpATOPHBIM PaGoTaM,
JIBUKCHUSI.

KOHCIICKTUPOBAHUC
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Marepuaia

MOJATOTOBKA K 6
OCOOeHHOCTH ~ NIPHCIIOCOOUTENBHBIX | JIAOOPATOPHBIM paboTam,
24 | peakuuit pacTeHHUit K THIIO- M AHOKCHH. KOHCIIEKTHPOBAHNE 3
MaTepuaa
Hroro: 117 183

4.7. KypcoBbie paGoThbl.
KypcoBas pabota y4eOHBIM IUIAHOM HE MPETyCMOTPEHA

S. Meroguyeckoe obecnedeHue, 00pa3oBarelbHbIC TEXHOJTOTHH
Hpenoz[aBaHHe JUCHUITIINHBI BEICTCs (¢ IMPUMCHCHUEM CICayromunux BUI0B

00pa30BaTEJIbHBIX TEXHOJIOTHIA:

YuebHO-UHGOpMayuoHHble MmexHoso2uu: JadopaTopHbie pabOThl C HCIOIB30BAHHEM
claii-Tpe3eHTanuii, pa3padoTanusix B nporpamme PowerPoint;

uH@OpMAaAyUOHHble  MeXHOo2UU. WCIIONIb30BaHHWE DIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (SIEKTPOHHBIM KOHCHIEKT, pa3MEIICHHBIH BO BHYTPEHHEH CETH, DJICKTPOHHBIN
y4eOHHK) MPHU MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHSIM;

NPAKMUKO-OPUEHMUPOBAHHASL 0esAmelbHOCMb:; COBMECTHAsl JAEATENbHOCTh IMOATPYIIIBI
o0yyaromuxcst M TMpernojaBaTess ¢ LEIbI0 PpEeUIeHUs Y4eOHbIX U MpOo(decCHOHAIBHO-
OPUEHTHPOBAaHHBIX 3a7lad IyTeM BBIIOJHEHUS 3aJaHUl Ha JabOpPaTOPHBIX 3aHSITHSX,
NEeSATENbHOCTh CTYJIEHTOB BO BpeMs BHEAyJUTOPHOM CaMOCTOSITENbHONH paboThl Mpu
BBITIOJIHEHUH JTOMAITHKUX 3a7aHuid. [1o3Bossier chopMupoBaTh yMEHHE aHATM3UPOBATH U PEUIaTh
TUIHWYHBIE TPO(hecCHOHaNTbHbIE 33/1a4l Pa3HOW HANPaBICHHOCTH.

6. ®opMBbI KOHTPOJIsI OCBOCHHS Y4eOHOM AN CIMIIMHBI.
Texywas ammecmayus OCYIIECTBISIETCS NPU TPOBEICHUU JTaOOpAaTOPHBIX 3aHATUN B

cienyromux Qopmax: YCTHBIH ONpOC; 3aciylIMBaHHE JOKIAJO0B, COOOIIEHW; ydacTue B
JUCKYCCHSIX, OOCYKAEHUU JOKJIAJ0B, COOOIIEHUI; TECTUPOBAHUE; BHINOJIHEHNUE J1a00PaTOPHBIX;
3alMTa pabOT MPOU3BOAUTCS B JAUCKPETHBIE BpPEMEHHBIE HMHTEPBAJIBI JICKTOPOM U
IIperoiaBaTesieM, BeIyIM J1abopaTopHble paboThl 10 JUCHMIUIMHE. PerneHue 3amad - 3a1a4yn
IOPEJICTAaBISIOT COOOM CaMOCTOSITENIbHOE OMpECNICHHe KOJIWYECTBEHHBIX XapaKTEPUCTHK
(hU3HONIOrMYeCKHX MPOILECCOB Ha OCHOBE M3BECTHBIX MAaTEMaTHYECKHX BbIpakeHUWH. Pemenue
3a1a4un oopmIisieTcsl B paboueit TeTpaiu.

[Tpomexxytounsiit KoHTpOJb (OPO) u (3P0O) no pe3ynbraraM OCBOCHUS TUCHUILTAHBI
MPOXOIUT B (QOpME YCTHOTO dK3aMeHa B 5-M u 9 cemecTpe (BKJIOYaeT B ceOs OTBET Ha
TEOPETUYECKHE BOIPOCHI).

Cucrema HakoIuIeHHS OaJIJIOB IO BUJIaM paboT OTpa)kaeTcs B TabiuIe:

CucremMa oueHMBaHUSA Y4eOHBIX JOCTHKEHUI CTYIEeHTOB
04HOM opMbI 00yUeHH S

Bua yueOHo# padoThl \ KosauyecTBo 6a/1110B
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Brinonnenue 1a6opaTopHbIX paboT U YCTHBIE OTBETHI 25
CamocrositenpHas pabora 30
KonTponbHast pabora 5
OK3aMeH 40
HToro 3a cemectp: 100

Cucrema oneHUBaHUs Y4eOHBIX 1O0CTHKEHHH CTyIeHTOB

3204HOI1 popmbl 00yUeHM I

Bua yueOHo# padoThl

KoanuyecTBo 0a1710B

BoinonHenue 1a00paTOpHBIX pabOT U YCTHBIE OTBETHI 25
CamocTosarenpHas pabota 30
KonTponbhas pabora 5

DK3aMeH 40
HToro 3a cemectp: 100

HakxonureanHas cucreMma ouneHuBanud no 100-0aaapH0i mKkaJe

Yertpipexoaii-
JbHasl CHCTEMA
OlleHHBAHUS
IK3amMeHa/
3a4TEHO

100-
oAl IbHASA
IHIKaJa

BykBenHas mkana, coorsercrsyomas 100-
0aJUIbHOM HIKAJIe

Cucrema
OIleHH-
BaHusd

IK3aMeHa/
3ayera

Otnuuso /
3aYTEHO

90-100

A — OTIMYHO — TEOPETUYECKOE COAEpKaHHE Kypca
OCBOEHO TOJHOCTBIO, 0€3 MpoOesoB; HeOOXOANMbIE
MPaKTUYECKHE HABBIKKU pabOTbl C OCBOCHHBIM
MaTepHaIoM c(OPMHPOBAHBI; BCE
Mpe1ycCMOTPEHHbIE IPOrpaMMoil 00ydeHus: yueOHbIe
BaJlaHisl BBINIOJHEHbI, KAuyeCTBO WX BBIMOJHEHHS
OILIEHEHO YHCIIOM 0aJoB, OJIM3KUM K
MaKCUMaJIbHOMY

Xoporo/
3a4TEHO

83-89

B — odeHb XOpOIIO — TEOPETHYECKOE COMAEPIKAHUE
Kypca OCBOEHO IIOJHOCThIO, 0e3  Ipo0esnos;
HEO0OXOIMMbIE TPAKTUYECKUE HABBIKM pabOThl C
OCBOCHHBIM MaTepHalioM B OCHOBHOM
c(hOpMUPOBAHBI; BCE IPEyCMOTPEHHBIE
mporpaMmoi  oOyueHHst ~ y4yeOHble  3aJaHMs
BBITIOJIHEHBI, KaYeCTBO BBITIOJHEHUS OOJBIINHCTBA
M3 HUX  OLEHEHO 4YMUCIOM  OaisioB,  ONM3KUM
K MakKCUMaJIbHOMY

3auteHo

Xoporo/
3a4TEHO

75-82

C — xopolio — TeopeTH4ecKoe CoAep:KaHue Kypca
OCBOEHO IIOJIHOCTBIO; HEKOTOPBIE IPaKTUYECKUE
HaBbIKM  pabOThl  C OCBOGHHBIM  MaTepUajioM
c(hopMUPOBaHbI HEJ0CTaTOYHO; BCE
IpelyCMOTPEHHbIE IpOrpaMMoi 00y4eHHUs
yueOHble  3aJaHHs  BBIOJHEHBI,  Ka4ecTBO
BBIMIOJIHEHUSI HM OJIHOTO U3 HUX HE OIEHEHO
MUHUMAJIBHBIM YHCIIOM OalljioB, HEKOTOPBIC BHJIbBI

3aaHNUH BBIITOJIHEHEI C OIIMOKaMU
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Y nosinerso- 63-74 D — yIoBAETBOPUTENBHO — TEOPETHYECKOE

puTenbHO/ COJIEp)KaHHEe JTUCIUILTMHBI OCBOCHO YacCTHYHO, HO
3a4TEHO npoOesibl  HE HOCAT ~CYIISCTBEHHOTO —XapakTepa,
HEOOXO/JMMbIC TIPAKTUYECKUE HAaBBIKM PabOTHI
C OCBOCHHBIM MaTepHaioM B OCHOBHOM

c(hopMHUPOBaHbI; OOJBUIMHCTBO MPELyCMOTPEHHBIX
nporpaMMoil  oOy4yeHHMs ~— y4eOHBIX  3aJaHUii
BBITNIOJIHEHO, HEKOTOPBIE U3 BBINOJIHECHHBIX 3a1aHUM,
CoJIep>KaT OMMUOKHU

VY noBneTBo- 50-62 E — nocpencTBeHHO — TEOPETUUYECKOE COAECpKAHHE
puTenbHO/ Kypca OCBOEHO YaCTUYHO; HEKOTOpHbIE
3a4TE€HO MPAKTUYECKHE HaBBIKM PabOThl HE CPOPMHUPOBAHBIL,

MHOTHE MPEAYCMOTPEHHBIE TPOTPaMMOii 00ydeHus
y4eOHbIC 3aJlaHWs HE BBITIOJIHEHBI JIMOO KAa4eCTBO
BBINIOJIHEHUSI HEKOTOPBIX U3 HUX OLIEHEHO YHUCJIOM
0aJ10B, OJIM3KUM K MUHUMAJIbHOMY

HeynosnerBo- | 21-49 FX — HeyIoBIETBOPUTEIBHO — TEOPETUYECKOE
pUTENBHO/ HE CoJIepIKaHHe Kypca OCBOCHO yacTn4HO; | He 3aureHo

3aYTEHO HEOOXO/IMMBIE MPAKTUYECKHE HABBIKM PabOThI

HEe C(HOPMUPOBAHBIL; OOJIBIIIMHCTBO

HpeyCMOTPEHHBIX porpaMMoit o0yueHHs

y4eOHBIX 3aJaHWi HE BBIMIOJHEHO JIMOO KadecTBO
WX BBIIOJHEHUS  OIEHEHO  YHCJIOM  0aJios,
OJIN3KUM K MHHHMAJILHOMY; TPH JOTIOTHATEIHHON
CaMOCTOSITENIEHON paboTe Haj MaTepuaioM Kypca
BO3MOJKHO IIOBBIIIICHUE KA4YeCTBA BBIIOJHEHHUS
y4eOHBIX 3aJJaHUI

Heynosnerso- 0-20 F — HeynoBIeTBOPUTETBRHO — TEOPETUUYECKOE

putensHO/  He colep)KaHWe Kypca HE OCBOCHO; HEOOXOJMMbIC

3a4TCHO MPAKTHUYECKHE HABBIKU PabOTHI HE C(HOPMUPOBAHEI;
BCE BBINIOJHEHHbIE YyueOHBbIE 3aJaHUsl COJEpKaT
rpyOsie OLINOKH, JIOTIOJTHUTEIbHAS
caMocTosiTeNbHasg paboTa HajJ MaTepualoM Kypca
HE MIPUBEIET K KaKOMY-JIHOO 3HAYUMOMY
MOBBIIIICHUIO KAa4yeCTBA BBIMIOJIHEHUS  yUEOHBIX
3a1aHUI

Ipumeuanue: HOHIBI ONICHOYHBIX CPEJICTB, BKIIFOYAOIINE THUITOBBIC 3a/IaHHS, TECThI, BOIIPOCHI
Y T.JI. IOMEUIAI0TCS B y4eOHO-METOTUUECKOM KOMILIEKCE yueOHON TUCIIUTUINHBIL.

Kputepun onenuBanust nmo 100-0ayuibHOM IIKayie MPEACTaBISIOTCS B ¢GopMe TaOIUIBl U
TaKKe MPUBOASTCS B JAHHOM paszienie.

7. Y4eOHO-MeTOAUYECKOE H IPOrPaMMHO-HH(popMaiuoHHOe o0ecneYeHue
JHM CIMILTMHbBI

a) OCHOBHasl JINTepaTypa:

1. Ky3uenoB B.B. ®usmnonorust pacrenuid B 2 T. ToM 1: Y4eOHUK IJIs1 aKaJeMHUYECKOTO
6akanaBpuara / B.B. Ky3nenos, I'.A. JImutpuesa. - JIro6epust: FOpaiit, 2016. - 437 c.

2. Mensenes C.C. ®uszuonorusi pacrenuid: Yueonuk / C.C. Mensenes. - CII6.: BXB-
[lerepOypr, 2013. - 512 c.
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3. Tlonesoii B.B. ®usnonorus pacrennii / B.B. TloneBoii. — M.:Beicmas mkomna, 2006. -
464 c.

4. ®dusunonorus apesecHbix pactenuit / X. Jlup, I'. [Tonasctep, .M. ®ugnep. — M.: JlecH.
poM-CTh, 1983. —424 ¢

0) 10MOJTHUTEIbHASI JIUTEepaTypa:

1. 'aBpunenko B.®., XKuranosa T.B. bonsmioit npaktukym o gorocunresy / Ilox pen.
W.II. EpmakoBa. — M.: M3narenbckuii nentp "Axkanemus", 2003. — 256 c.

2. byrenko P.I'. Brojorus KjaeTok BBICHIMX PACTEHUH in Vitro ¥ OMOTEXHOJIOTUH HA HMX
ocHoBe: Yue0b. mocooue. — M.: ®BK-ITPECC, 1999.— 160 c.

3. Kuprmmues U.B. Ilpaktukym 1mo (u3HOIOTHM U OCHOBAM OHMOTEXHOJOTHH PAacTEHHM. /
N.B. Kupnuués, JI.U. Curuaunenko, U.B. Kupnuuépa. — JIyranck: 9nrton-2, 2012. — 168 c.

3. CnoBapb TEPMHHOB M MOHATHU MO (PU3MOIOrHM W OMOXMMHUM pacTeHHi/ Yd. mocoOue.
M.: ®I'OY BIIO PTAY — MCXA um. K.A. Tumupsszesa. 2007. - 100c.

4. PedepatuBHbie KypHIBI «DHU3MOIOTHS W OWOXUMHUS pacTeHUi», «bBHOXUMUSY,
«PacTeHneBoACTBOY», Hay4HBIH XypHal1 « DU3NOIOTHS PACTCHUIN».

B) UHTepHeT-pecypceh:
Hayunas snexrponnas 6ubnuorexka POOU (E-library)

Cucrema HayuyHo-TexHuueckoil unopmaunu AIIK Poccun (CHTU AIIK).

LlenTpanpHas HayyHasi CeJIbCKOXO3siicTBeHHass Oubnuotexka Poccwuiickoil akageMuun
cenbckoxo3saiicTBeHHbIX HayK (LIHCXbB PAH)

OnexTpoHHO-01OaMOoTeuHast cuctema «M3natensctBa Jlanpy http://e.lanbook.com

OnexktpoHHO-OnbnuoTeunas cuctema ZNANIUM.COM http://znanium.com

http://www.ifrg.kiev.ua/zhurnal - ®wusunonorus pacteHuit

http://www.ippras.ru/ xypHan Du3noyiorus pacTeHHA

http://www.maikonline.com/ ®u3nonorus pacTeHuit

http://www.choicejournal.ru/ ®uznosnorust pacTeHuI

http://istina.msu.ru/ ®u3nonorus pacTeHU

http://forum.bestflowers.ru/ XKypnan «Duznonorus pacTeHHii

www.e-science.ru/ — [loptan EcrectBennsix Hayxk.

bse.chemport.ru - BonbIiast coBeTckast SHIIUKIONE M

liverum.com - BoJibI10# SHIMKIONIETUYECKUNA CIIOBAPh

elementy.ru nmpoekt "DnemenTsl" - HoBocTH oTeyecTBeHHOW W MHUpPOBOM Hayku. Haydno-
MOMYJIsIpHAS SHIIUKIIONIE TS

8. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNIHHBI

Jns opraHM3aliu y4yeOHOro Mpoliecca HCIOJIB3YIOTCS CHElHalbHbIe TOMENICHHs: y4eOHbIe
ayIWTOPHH JUIS TPOBEICHUS 3aHATHH JICKIMOHHOTO THIA, 3aHATHH CEMHHApCKOTO THIIA,
TEKYIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy, I IPOBEICHUS 1TaOOPaTOPHBIX 3aHATHI U
OCYIIIECTBICHUSI HAyYHO-UCCIIEOBATEIbCKON JIEATENTPHOCTH, a TaKKe IMOMEIICHHUS I
caMoCTOATENbHOU paboThl. CrienaabHble MOMENICHHS YKOMIUIEKTOBAHbI CIIEUAIN3UPOBAHHON
MeOenblo, TEeXHUYECKHMMHU CPEICTBAMH OOYYEHHs, CIy)KallUMH IJIsl MPEACTaBICHUS ydeOHOMH
nHpopMauy O0JIBIION ayAUTOPUH.

I[J'ISI MMPOBCACHUA 3aHATUHI JICKIIMOHHOI'O THIIA MPCAJIararoTcCAd H3.60pBI ACMOHCTPAaIUOHHOT'O
00opyioBaHMs ¥ y4€OHO-HATJISATHBIX TTOCOOMH, 00eCTIeunBarOIINe TEMATUYECKUE WILTIOCTPAIINH,
COOTBETCTBYIOIME pabouyuM y4eOHBIM HporpaMMmaM AMCUUIUIMH (Moayneil). B mporecce
JICKIIMOHHBIX M MPAKTHYECKUX 3aHATHH HCIIONIL3YETCs CIIAYIONIee MPOrpaMMHOE 00eCTIeYCHHE:
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http://znanium.com/
http://www.ifrg.kiev.ua/zhurnal

MPOrpaMMBbl, IEMOHCTpPALlMU BUACO MaTepuaioB (Hampumep, npourpsiBatenb « Windows Media
Player»); mporpaMMbl ajisi JEMOHCTpAaIMd W CO3JaHUs Tpe3eHTanuid (Hampumep, «Microsoft
PowerPointy»). [lomemenus ans caMOCTOATEIbHOW pabOThl OOydYarOmIUXCSl OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOUeHUs K ceTH «HTepHeT» 1 obecrieueHueM
JocTyna B JJEKTPOHHYIO  MH(POPMAIMOHHO-O00PAa30BAaTENbHYI0  Cpely  OpTraHU3allHH.
[IpenogaBanue IUCHUIUIMHBI TMPEAYCMATPUBACT JOCTYN OOYYArOMIMXCS K AJICKTPOHHO-
OMOJIMOTEYHBIM CHCTEMaM (DJIEKTPOHHBIM OMOIMOTEKaM) U K JJIEKTPOHHOW WH(GOPMAITMOHHO-
0o0pa3oBaTeIbHON Cpelie yHHBEPCHUTETa, KOTOpash OOeCrmedYrBaeT BO3MOXKHOCTh JOCTyIa
o0y4aromuxcs K ”HPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «IHTepHeT.

9. JIucT nomoJiHeHMii 1 N3MEHEHU

Ne Hara OcunoBanue| Coaepxxanue usMeHeHUs  / JInua, noaTrBepKaAOLINe
/1| BHECEHHs JIOMOJIHEHHUS H3MeHeHHue / TOMOJTHEeHne
H3MeHeHnus / 3aBenytomuit | Jupexrtop /
OTIO.THEH M Kadeapoi eKaH
(Damunus, (Damunus,
UHUYUATBL, UHUYUATBL,
noonucy) Nnoonucy)
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