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1. HEJIb 1 3AJIAYHU OCBOEHUA JTUCHUIIJIMHBI

Hean: chopmupoBaTh CHCTEMy HAy4YHBIX 3HAHHH TIO COBPEMEHHOW OOTaHWKE W YMEHHUS
paborate ¢ OoOBEKTaMH, HEOOXOAWMBIE ISl TPENOJaBaHMUS COOTBETCTBYIOIIUX pa3/ieioB B
HIKOJIBHOM Kypce OMOJIOTHH.

3apaum kypca:

1) u3yunth OCOOCHHOCTH CTPYKTYPHOM OpraHM3aIliu KIJIETOK, TKAaHEH M OpraHOB PACTCHHH B
CBSI3W C BBIMOMHSAEMOM (YHKIMEH U YCIOBUSIMH OOHMTaHHUS; OHTOTEHE3 OCHOBHBIX
CTPYKTYpPHBIX JJIEMEHTOB pAacTUTEIBHOTO OpraHuM3Ma, WX MpeoOpa3oBaHUs B IIpolecce
HBOJIIOINH; PA3MHOKEHUE PACTCHUH;

2) U3Y4YUTh NMPUHIUIBI KIACCU(PUKALUU U TIOCTPOEHUS (PUIOTEHETHUECKUX CHCTEM PACTeHUU U
rpu0OOB; XapaKTepPHbIC MPU3HAKH OCHOBHBIX TAKCOHOB;

3) u3yuuTh TIPU3HAKKH (HUTOIEHO30B, WX JIHUHAMHKY,
PacTUTENLHOCTH;

4) oBageTh HaBBIKAMH CPABHUTEIILHOTO aHAIN3a MIPU3HAKOB

5) oBnaneTh HaBbIKaMH PabOThI ¢ yueOHO-1a00paTOPHBIM 000y IOBaHUEM;

6) oBIIaZIeTh HABBIKAMU M3TOTOBJICHUS U IPUMEHEHUS HAIJIATHOTO OOTAHUYECKOT0 MaTepHraia.

MPUHLIMIBL  KJIaccu(UKauu

2. MECTO JJUCIIUTIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHON TPOTPAMMBI

JucuunnuHa «boTaHuka» sBIsSETCS 4YacThIO y4yeOHOro IUIaHAa MO HAMpPAaBIECHUIO MOATOTOBKU
44.03.05 TIlenmarormueckoe oOpa3oBaHue (¢ JAByMS NPOQWISIMH MOATOTOBKH), HpOQUIN
«buonornss u prRoJgOrus». Jucuuniaumaa b1.0.07.01 «boranmka» BkiaroueHa B biok b.1
«ductumuaer  (Mmomymu)», B B1.0.07 «[IpeameTHO-METOAMYECKUNH MOIYJb IO MPOQPIITIO
buonorusy. Iuctummmnaa peanusyercs B HTT'CIIA (¢) PTTIITY na kadeape ecTeCTBEHHBIX HAYK
1 PU3UKO-MaTEeMaTHUIECKOro 00pa3oBaHusl.

Jucuunnuna «boranuka» wu3yyaercs mnapajleIbHO C HUTOJOTHEH M MpH H3YYEHHUH
CTPOEHHUs KJIETKM DPACTCHUH OIUPACTCS Ha 3TOT Kypc. boTaHuka sBiIseTCs OCHOBOM s
u3ydeHus (U3MOJIIOTMM PACTEHUI, TEHETUKU, SBOJIIOIUH, OOIIeH 3KOJIOTHUH, OMOJIOTHYECKHX
OCHOB CEJIbCKOI'0 XO35CTBa.

3. PE3YJIBTATHBI OCBOEHUA JTUCHHUIIJIMHbI
JycuumniuHa HanpaBieHa Ha GOpMUPOBAHHE U PA3BUTHE CIEIYIOMIMX KOMICTCHIIUMN:

Kareropus Kox n HanmeHoBaHme Ko v HanmeHOBaHNEe HHANKATOPA TOCTHKEHUS KOMITCTCHITUHI
(Tpymma) KOMITETEHITVH
KOMIIETEHIIUH

TIK-1. Criocoben
OCBauBaTh U
HCIIOJIb30BAaTh
TEOPETUIECCKUE 3HAHUS 1
MIPAKTHYECKUE YMEHUSI H
HaBBIKH B IIPEIMETHOU
0o0nacTH pu pereHnn

IIK-1.1. 3HaeT: cTpyKTypYy, COCTaB U AUAAKTUYECKHUE €ANHHIIBI
peaIMeTHOW 00acTy (OHOJIOTHS, SKOJIOTHSI)

[IK-1.2. YMeeT ocymecTBIsITh 0TOOP YYeOHOTO COACPIKAHMS IS €ro
peanu3aluu B pa3iindHbIX GopMax 00ydeHHs B COOTBETCTBUH C
tpeboBanusMu PI'OC OO

ITK-1.3. JleMoHCTpUPYET YMEHHE pa3padaThIBaTh Pa3IMIHbIC (HOPMBI
yU4eOHBIX 3aHITHH, MPUMEHSATh METOJIbI, IPUEMBI H TEXHOJIOTHU

npoQecCcHOHATBHBIX 00ydeHMsI, B TOM YUCIic HH)OPMAITMOHHEIC

3a/1a4.

TIK-3. Cnocoben IIK 3.1. Baaneet cnocobamMu HHTETpaUK YI€OHBIX TPEAMETOB IS
(dhopmupoBath OpraHU3aIH Pa3BUBAIOIICH YICOHOU NEATCILHOCTH
Pa3BHUBAIONIYIO (MccnenoBaTeNbCKOM, MPOSKTHOM, TPYIIIOBOM U JIp.)

00pa3oBaTeNbHYIO CPEIy
JUTSL TOCTHKCHUSI
JIMYHOCTHBIX,
MPEIMETHBIX U
METAaIpPeIMETHBIX
pe3yIbTaToOB 00Y4YCHUS
CpelcTBaMu
MpernoiaBaeMbIX
Y4eOHBIX TIPEIMETOB

[IK 3.2. MUcnonb3yeT 00pa3oBaTeIbHBIN OTEHITHAI
COLIMOKYJIbTYPHO# Cpe/ibl PErHOHa B MPENOAaBaHUN OUOJIOTUH,
9KOJIOTHH B y4eOHOW U BO BHECYPOUHO NESITEIBHOCTU




B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00yUYaIOLIUICs TOJKEH:

3HaTh:

— OCHOBHbBIE OOTaHUYECKHE MOHATUS U TEPMUHBL;

— CTPYKTYPHYIO OpPTraHU3aIMIO Tejla PAacTeHUH, CIOCOOBl MX Pa3MHOKEHHsI, OCHOBHBIC
HarpaBJeHUs MOP(OJIOTHIECKOM IBOJIOIMH PACTEHU;

— XapaKTEePUCTUKU OCHOBHBIX TAKCOHOB IapcTB Pactenus u ['puosr;

— IPU3HAKU (PUTOLEHO30B, UX TMHAMUKY U KJIacCU(UKALINIO;

— cojaep)kaHHMe OOTAaHWYECKMX TEM, BKJIIOUEHHBIX B UIKOJBHBIA Kypc OHOJOTMH B
COOTBETCTBHUH C TPEOOBAaHUSIMH 00Pa30BATEIHHOTO CTAHIAPTA;

— IPUMEHSEMBbIi B IIKOJIBHOM Kypce OOTaHUKHU HATJISAIHBINA OMOJIOTHUECKUI MaTepurall.

Ymersb:

— pacKpbIBaTh Ha COBPEMEHHOM HayYHOM YPOBHE CO/Ep)KaHHE OOTAaHMUECKUX TeM

— OOBACHATH pa3HOOOpa3We pPACTUTEIBHOTO MHpa €ro JBOJIOIUEH, OCOOEHHOCTH
CTPYKTYPHOM OpraHU3alMy KJIETOK, TKAHEH W OpPraHOB PACTEHUN B CBSA3U C BBIIOJHSAEMOU
GbyHKIMEH U yCIOBUSMU CPEJIbL;

— 00OCHOBBIBATH NPUHIMIBI KIACCU(PUKAIMM pACTEHUH H TpuOOB U BO3MOXKHBIC
(bunoreHeTHYECKUE CBSA3H TAKCOHOB

— aHAJIU3UPOBAThH NPU3HAKH, YCTAHABJINBATH 3aKOHOMEPHOCTHU, IPUUNHHO-CJIEICTBEHHBIE
CBA3U;

— UCTIOJIb30BaTh HATJIAHBINA MaTepUa MpHU XapaKTePUCTHKE PACTUTEILHBIX OOBEKTOB;

Baaners:

— HaBBIKAMU MPUMEHEHUSI OCHOBHBIX OMOJIOTHYECKUX MTOHITUH,

— METOJIOM CPaBHHUTEJIBHOT'O aHAJIN3a IPU3HAKOB

— HaBBbIKaMU OIIPE/ETICHUS U ONIMCaHMsI paCTEHUM

— HaBbIKaMU U3TOTOBJICHUS HAIJIAIHOTO OOTAHUYECKOTO MaTeprala

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHbI
4.1. O0beM IMCHUIUIMHBI, BH/bI KOHTAKTHON U CAMOCTOATEIbHOI padoThI
OOmast TpyJOeMKOCTh JUCHMIUIMHBI cocTtaBnser [l 3a4. ex. (396 waca), wux
pacmpeesieHue 1Mo BujaaM paboT mpeacTabieHo B Tadmmie Ne 1.
Tabmmma Ne 1
PacnpenesieHue Tpya0eMKOCTH JUCHUIIMHBI 10 BUIaM padoT

®dopma 00yueHus
Bun pabotsr OuHas
1,2,3 cemecTphbl
O0mas TpyA0eMKOCTb IMCHUILJIMHBI 110 YYeOHOMY IJIaHy 396
KonTakTHas padoTa, B TOM 4HCIE: 152
Jlexuum 58
JlabopaTopHble 3aHATHUS 94
CamocrosiTesibHasi padoTa, B TOM YHUCJE: 181
N3ydeHune TeopeTHYecKoro Kypca 81
CamomnoAroToBka K TEKyIIeMy KOHTPOJIIO 3HAHUM 118
[TonroroBka K 3a4eTy, SK3aMEHY 63

4.2. Copep:xaHue U TeMaTHYeCKOE MJIAHUPOBAHME JUCHMILIIIHHbBI
TemaTnueckui IIaH JUCUUILIMHBI



KonTakTHas pabota

DOopMBI TEKYILEro

HaumeHnoBaHue pa3iesioB u TeM KOHTPOJIS
JUCIUTIIUHBI e E o YCIIEBAEMOCTH
g & & = g
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@) 5 = s 3 &
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1 2 7
1 6 10 30
1 | & 6 10 30
1| B2 8 14 30
21 27
180 | 22 34 124
1.5. PasMHOXXEHHUE pacTCHHUIA, 2 8 2 6 K.p., cobecenoBanue
reHEepPaTUBHBIC OPTAHBI Ha nab.3aH.
pacTeHui
Paszgen 2. CucremMaTuka
TPHOOB U BOJOPOCIIEi
2.1. Beenenue B kypc 2 4 2 2 IIpoBepxa koHCIIEKTa
CHCTEeMaTHKU
2.2. I'pubsr 1 rpuboIOI00HEIE 2 30 2 10 18 Tect-ompoc, KOHTP.
OpTaHU3MBI pab.,cobecenoBanme Ha
1.3.
2.3. Bomopocmu 2 22 2 4 16 Tect-ompoc, KOHTP.
pa0. cobeceoBaHme Ha
1.3.
2.4. JIumaitHuKu 2 8 2 6
3ager 2
HToro no pazneay 72 8 16 48
Pa3gen 3. CucremaTuka 3
BBICIINX pacTeHui
3.1. ObmIast xapaKTepUCTHKA 3 4 2 2 AHanu3 miaHa cpaBH.
BBICHINX PACTEHUH XapaKTEePUCTUKH II.B.
3.2. Bricume criopoBbie 3 37 4 8 25 Tect-ompoc, KOHTP.
pacTeHus pab., cobecenoBanne Ha
1.3
3.3 T'osnoceMeHHbIE pacTEHUS 3 28 2 4 22 Konrtp. pao.,,
cobece/l0BaHKE HA JI.3
3.4. IloxpeITOCEMEHHBIE 3 12 2 10 Konrp. pab.,,
pacTeHust cobece10BaHME HA JI.3
3aueT ¢ oeHKOH 9 9
3.4. IloxpeITOCEMEHHBIE 4 26 2 12 12 Konrp. pab.,
pacreHust cobece/l0BaHKE HA JI.3
3.5.®mnoreHeTHYECKHE CBA3H 4 9 2 7 OreHka ygacTus B
OCHOBHBIX TAKCOHOB BBICIINX JIICKYCCUH
pacTeHui
HToro no pazneay 125 12 26 78
Paszgen 4. OCHOBBI
¢urtouenonornu




4.1. duToNeHO3: IPU3HAKH, 4 8 2 6 CobGecenoBanue Ha 11a0.
JUHaMHUKa 3aH.
4.2. Knaccuduxanus 4 2 2 CobecenoBanue Ha 1a0.
(hUTOIIEHO30B 3aH.
DK3aMeH 4 27 27
HToro no pasneny 10 2 2 6
Hroro mo kypcy 324 44 76 204
JlabopaTopHble 3aHATHUS
No HaumenoBanue 1abopaTopHbIX paboT Kon-Bo
pasaciia ayn.
4acoB
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2 1. Huzmue rpuOsl U rpr0onogoOHbIe OpraHu3Mbl 2
2 2 — 3. Otnen Cymyatbie TpuObI 4
2 4 — 5. Otnen bazuguanbHble TPHOBI 4
2 6. Otnensl: Cunesenensie, Kpacubie, OXpohuTOBBIE BOJIOPOCIH 2
2 7. Otaen 3eeHpIe BOJOPOCIH 2
2 8. Otnen JlumaiHUKN 2
3 1. Knacc IleueHOUHHKH 2
3 2. Knacc Jlucrocre0enbHbie MXU 2
3 3. lMopsaxu: I[lnayrosie, CenarnHeioBble, XBOIIECBBIC 2
3 4. Kiracc ITonunoauorncuanl 2
3 5. llopsinku: CaroBHUKOBBIE, XBOWHbBIC 2
3 6. IMopsiaku: ['maKTrOBBIE M DheTpoBhIC 2
3 7. I'enepaTuBHBIE OPTaHbl HOKPBITOCEMEHHBIX 2
3 8. [loaxnaccel: Panyakymunbl, Kapuodummm s 2
3 9. Ioaknacc Po3ubl 2
3 10. Tlonknaccer: AumneHunbl, I 'amamenu b 2
3 11. Ilogkmacc Jlamuu el 2
3 12. Iloaxnacc AcTepuibl 2
3 13. INoakmacc JImmuuaet 2
4 1. Kmaccudukarnus GpuToreHo30B 2




4.3. Conep:xanue pa3iesioB (TeM) QU CHUANINHbBI

1. Aunatomusi 1 MOP(OJIOTUA PACTEHU I

1.1 Beeoenue

Tema 1. BBenenue B Kypc Ooranuku. Jlekumsi (2 yaca). Mcropuueckuid ouepk
pa3BuTHsa OotaHuku. CoBpeMeHHbIe PoOJIeMbl OOTaHUKU. MeTOo/Ibl, UCTIONIb3yeMble B OOTaHHKE.
Paznenbr 6otanuku. Pomb pacTeHuit m rpuboB B OMOC(EpHBIX TpoIleccax, B IMPAKTUUYECKON
NESATEIbHOCTH 4eJoBeKa. THMBl CTPYKTYpHOM OpraHu3auuu Tena pacreHuil. OCHOBHbIE
HarpaBJeHUsT MOP(OIOTUIESCKON IBOTIONUH PACTEHUH KaK (P OTOTPOPHBIX OPTaHU3MOB.

JlaGopaTtopHoe 3anHsTHe 1. OnTHuyeckume npuOOPHI, BpeMeHHbIC Mpenaparsl,
PHCYHOK. (2 yaca)

YerpoiictBo Mukpockomna. [Topsaok paboTsl ¢ MUKPOCKOIIOM, TEXHHMKA H3TOTOBJICHHUS
[penapaToB, MpaBuiia 0pOPMIIEHUS PUCYHKOB.

1.2 Pacmumenvnan Knemka

Tema 2. PacruresbHast kierka. MemOpansl M MeMOpaHHbIe KOMIIOHEHTbI
pactureabHOi KiaeTku. Jlekuus (2 yaca)

OOuwii 1IaH CTPOEHUS PACTUTENBbHOW KIeTKH. OTIMYMe pPacTUTENbHOH KIETKH OT
*’UBOTHOW. CTpoeHHe u cBOMcTBa MeMOpaH. [lorpannyHbie MeMOpaHbI PACTHTEIBHON KIIETKHU:
IIa3MajleMMa M TOHOIUIACT. Bakyons. BakyossApHBIN COK, €ro XMMHYEeCKui cocraB. DyHKIUU
Bakyosii. OHTOTEHE3.

Tema 3. [lnacTuasbl. Jleknus (2 yaca)

XmoporiacTel Kak opraHeuibl  (porocuHTe3a. OHTOreHe3 XJIOpOIIacTa. BOJIOIHS
(OTOCHHTE3UPYIOMIUX CTPYKTYpP. XPOMOILJIACTHI, JEHKOIMIACTBI, UX CTPOECHHUE U (YHKIIHH.
B3anmonpeBpalnieHue miacTus.

JlabopartopHoe 3ansaTue 2. [lnacTuasbl. (2 yaca)

XJopomaacTsl ¥ JIBUKEHHE LUTOIIIA3Mbl B KJIETKax JIMCTa 3Ji0jeu KaHaackoil (Elodea
Canadensis Michx.). JlelikomnacTsl B KJIE€TKax SMUAEPMBI JIHCTA TPaJECKAHIIMU BUPTHHCKON
(Tradescantia virginiana L.). XpoMoIlIacTel B KJIETKaX MSIKOTH 3PEJIbIX IUIOJAOB PIOWHBI
00bIKHOBEHHOU (Sorbus aucuparia L.) u po3sl cobaubeii (mmmnoBHuKa) (Rosa canina L.)

JlaGopaTopHoe 3ansiTHe 3. 3anacHble NUTaTeJIbHbIE BElECTBA PACTUTEILHOM
KJIETKH. (2 4aca)

3amacHOM Kpaxmall B KieTKax KiyOHst kaptodens (Solanum tuberosum L.). 3anacHoit
KpaxmMaj B KJIE€TKaxX 3€pHa MIIEHULbl MATKOH (Triticum aestivum L.). 3anacHON Kpaxmai B KJIET-
Kax puca noceBHOTO (Oryza sativa L.). 3anacHoil kpaxman B KIETKax IPeYnxu 1moceBHol (Fagopyrum
sagittatum Gilib.). 3armacHo# OeNOK B KIIeTKaxX ceMsH (acoim 0ObIKHOBEHHOU (Phaseolus vulgaris
L.) u ropoxa moceBHoro (Pisum sativum L.).

JlaGopaTopHoe 3ansaTHe 4. Kpucranindyeckue BKJIIYEHUS PACTUTENbHON KJIETKH.
(2 yaca)

Kpucramnel B KiIeTKaXx CyXux 4yemryid JykoBuisl jdyka (Allium cepa L.). Padpuast B
KJIETKaxX JHCTa ajnod apeBoBUAHOrO (Aloe arborescens Mill.). Jlpy3pl B KJETKax YepelIKa
Oeronun (Begonia manicata Brongn.). LlucTonuTsl B KJIETKax »OHIEpMuca JucTa (ukyca
kayuykoHocHoro (Ficus elastica Roxb. ex Hornem.).

Tema 4. Kierounas odosouka. Jlekuus (2 yaca)

Knerounas o6onouka: QyHKIUH, CTpoeHHe, OHToreHe3. KierouHas muIacTUHKA.
[lepuynas obonouka. [lepBuuHoe mopoBoe mone. Bropuunas oGomouka. Ilopsl. Ilpocteie u
OKaWMJICHHBIC TIOpBI. 3aMbIKaloIIas IUICHKA. Topyc. YTONIIEHUS KJICTOYHOW OOO0JIOUKH.
BunonsMenenust KI€TOUYHOW  OOOJNOYKH:  ONMPOOKOBEHHE, OJIPEBECHEHHME, OCIU3HEHHE,
MUHEpaTu3alus, KyTHHU3AIHSL.

JlabopaTtopHoe 3ansaTHe 5. Kilerounasi 000/109ka U ee BUI0M3MeHeHU (2 yaca)

[IpocThie mOpsI B 00010YKE KIETOK KOXKHIIHI JIUCTA acUIUCTPHI (Aspidistra elatior Bl.).
OxaiimyieHHbIE TIOPBI B Tpaxeuaax COCHBbI OObIKHOBeHHOW (Pinus sylvestris L.). IlpoBenenue
KAueCTBEHHOW peaklWd Ha JIMTHUH C TOMOIIbIO CepHOKHCIOro aHwiuHa [IpoBenenue

8



KaueCTBCHHOM pEaklWW Ha JHUTHUH C TOMOIIBIO (IOPOTIIONMHA W COJISTHOW KHUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM PEAKIMM HAa BEIIECTBA KJIETOYHOW CTEHKHU C IOMOLIBI) PEAKTUBA
cyaad III. SIBnenne MmuHepanu3anuu y TpPaBIHUCTBIX PACTCHUH.

1.3 PacmumenvHvie mxanu
Tema 5. Knaccudukanusi pacTuteIbHbIX TKaHel. Jleknus (2 yaca)

Omnpenenenne. Kiaccudukanus. DopmupoBaHne TKaHEBOW CTPYKTYphl Tejda B
OHTOT'€HE3€ PaCTEHUS.

Mepuctembl. @yHkiuu. CTpoeHHE MEPHUCTEMATUYECKUX KIIETOK. XapakTep [eJICHHS.
WNuunmanbHple W MPOU3BOAHBIE KiIEeTKH. Kiiaccupukanus MepHCTeM IO MECTOIOJOXKEHHIO,
MIPOUCXOKICHUIO U CTeneHU AuddepeHITnaum.

[Toxposusle TKanu. Onpenenenue. Knaccudukanusa. dnuaepma. Dnudnema. [lepunepma.
Kopka. Pasmemienne ux B Tene pacTeHHs, OCOOCHHOCTH CTPOEHHUS B CBSI3M C BBIMOJHSEMOMN
(byHKLMEH, OHTOTEHE3.

OcHoBHBIE TKaHHW. PacrmosoxeHue B Telle pacTeHus, (PYyHKIUHA. XIJIOPEHXHMa Kak
BaXHEHIINN TUII OCHOBHON NAapEHXUMBbI. DBOJIOLMS XJIOPEHXUMBI.

Mexannueckue Tkanu. Onpenenenue. Knaccudukamus. Komenxuma u ckiiepeHxuMa..
PacnonoxeHue ux B Tee pacTeHHs, 0COOEHHOCTH CTPOSHHS B CBSA3U C BBHITIOJIHIEMOM (pyHKITHEH,
OHTOTEHE3.

Brinenurensubie TkaHu. DyHKUMM. BO3HUKHOBEHHE B OHTOreHe3e. BwlnenurtenbHbIe
TKAaHU HapYXHOW CEKpelMH — Hapy>KHbIE Keje3bl, HEKTapHUKH, IKEJE3UCThIe BOJOCKHU.
BoinenutenbHble TKAHU BHYTPEHHEW CEKPELIMU — MJIICUHUKH, CMOJISTHBIE XO/IbI.

JlaGopatopHoe 3ansTue 6. O0pa3oBarenbHble TKaHU. [lepBuuHbIe MepucTeMbl (2
yaca)

Mopdomoruueckoe CTpoeHHE BEpPXYIICYHOW MOYKH modera anojen kaHanackou (Elodea
canadensis L.). MHKpOCKOIIM4eCKOe CTpOCHHE BepXywku mobdera. OOpa3oBaTenbHas TKaHb
KOHYMKA KOPHS.

JlabopaTtopHoe 3ansTe 7. [lokpoBHbIe TKaHU (2 yaca)

DnuaepMuc JINCTa TepaHu 30HaNbHOU (Pelargonium zonale Ait.). CTpoeHHE yCTHUYHOTO
ammapara JIMcTa upuca repmaHckoro (Iris germanica L.). Ilepuaepma u uedyeBUYKH CTEOIS
Oy3uHBI OOBIKHOBEHHOM (Sambucus racemosa L.). Kopka npeBecHbIX pacTeHUN.

JlabopaTropHoe 3ansaTHe 8. OCHOBHBbIE 1 MeXaHMYeCKHE TKAHM (2 4aca)

AccUMHWIIAIIMOHHAS TKaHb JUCTa Kamenuu simoHckou (Camellia japonica L.). Cknaggaras
ACCHMIJTSALIMOHHAS TAPEHXUMAa XBOMHKHU COCHBI OOBIKHOBEHHOM (Pinus silvestris L.). Asperxuma
cTtebns paecta ruiaBatouiero (Potamogeton natans L.). YromkoBas  KOJUIEHXHMA.
CkiiepeHXUMHBIE BOJIOKHA (TonepeuHblii paspes). CKIEpeHXUMHbIE BOJOKHA (MPOIOJIBHBII
paspes). KameHucThie KIETKH B TJ10/1aX TPYIIA OOBIKHOBEHHOM (Pyrus communis L.).

Tema 6-7. IlpoBoasiiune Tkanu. Jleknus (4 yaca)

[IpoBomsmue Tkanu. Omnpenenenue. Krnaccudpuranus. OHTOTreHe3 TMEPBUYHON |
BTOPUYHOM MpoBoAsIIel Tkanu. Kcunema, ee rucronoruueckuii cocraB. OcOOEHHOCTH CTPOCHUS
TpaxealbHbIX AJIEMEHTOB B CBSI3U C BbINONHsAEMON ¢yHkueil. PazHooOpasue TpaxeanbHbIX
3JIEMEHTOB. MeXaHUYeCKHe M MapEeHXUMHBIE DJIEMEHTBI, UX CTPOCHHE U (PYHKIHMHU. DBOJIOIUS
kcunembl. Drosma, ee TuUcTONOTHYeCKUH cocTaB. OCOOEHHOCTHM CTPOEHHE CHUTOBHIHBIX
AJIEMEHTOB B CBSI3W C BBIMIONHSAEMOW (yHKIMEH. THUIBI CUTOBHIHBIX AJIEMEHTOB. KieTku-
CIYTHUKHU. MeXaHWYeCKne U MapeHXUMHbIE AJIEMEHThI, UX CTPOCHHE U (PYHKUMU. DBOIIOLUS
(b105MBI.

JlabGopatopHnoe 3ansaTue 9. IlpoBoasimue Tkanu. Cocyaucro-npoBoasiue myyku (4
yaca)

[Topucthie Tpaxeuasl cocHbl 00bIKHOBeHHOM (Pinus sylvestris L.). Cocymucrtbie
AJIEMEHTHI KCUJIEMBI B MPOOJIBHOM pa3pese cTedis mojcoiaHeyHuka onHoierHero (Helianthus
annuus L.). Cocyaucrble 3J€MEHTHl KCWJIEMbl Ha TIONEPEYHOM paspe3e CTeOIs THIKBbI
obosikHOBeHHOU (Cucurbita pepo L.). CuToBUIHBIE IeMEHTHI (PIIO3MBI Ha IMONEPEYHOM pa3pese
cTebss ThikBBI 00bIKHOBEeHHOH (Cucurbita pepo L.). CutoBuaHbIe TPyOKH W CONMPOBOXKIAIOIINE
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KJIETKH Ha TIPOJIOJIBHOM pa3pese cTeOs ThIKBhI 00bIkHOBeHHOHU (Cucurbita pepo L.). 3akpeiThiid
KoJIJIaTepabHBIA My4oK B cTebne KyKypysbl (Zea mays L.). OTKpbITBId OuKOIIaTepaabHbINR
my4oK cte0is ThIKBBI 00bIkHOBeHHOH (Cucurbita pepo L.). Konnentpuieckuii ampuBazaabHbIN
OpOBOJSIIMKA  IMYyYOK KOpHEBMINA JaHAwimma  Maiickoro  (Convallaria  majalis  L.).
Konnenrpuyeckuit aMmpuKkpruOpabHBINA MTPOBOIAIINN MTyYOK KOPHEBHIIA IMATIOPOTHUKA OPJISKA.

1.4. Becemamuenuvie opzanst pacmeHnuil

Tema 8. BereratuBHble opranbl pacrenuii. Jlekuus (2 yaca)

CrpoeHne BereTaTUBHBIX OpPraHOB IMCHJIO(UTOB Kak MEPBBIX HA3EMHBIX PACTCHHM.
Bo3nukHoBeHue KopHs 1 nobera. MakpoduibHas 1 MUKpO(UIIbHAS TMHUHU 3BOJIOLINH.

Tema 9. Kopenn (2 yaca)

Kopenb. Omnpenenenne. @ynkuuu. OHTOreHe3 kopHs. Amnekc kopHs. IlepBuunoe
CTPOCHHE KOpPHSA OJHOJOJNBHBIX U JBYAOJbHBIX pacTeHuil. CTPYKTypbl, CBSI3aHHBIE C
MOTJIOIIEHNEM W TEepEeABMKECHHEM BOJbI U MHUHEpAIbHBIX BemecTB. OCOOCHHOCTH CTPOCHUS
MEpPBUYHOM KOpbI, oOOecrneunBarolue MepeBIKEHHEe BellecTB. Perynupyromas poib
SHJIOIEPMBI. ATIOIJIACTHBIA M CHUMIUIACTHBIN TOK BELIECTB. 3ajOXeHHe KamOusa. Bropuunoe
CTpOCHHE KOpHS JBYIOJIbHOTO pacTeHus. Bo3pacTHble H3MEHEHHS KOPHS OJIHOJOJIBHOTO
pacrenus. OOpazoBaHHe OOKOBBIX M MPHIATOYHBIX KOpHEH. THIBI KOPHEBBIX CHUCTEM, HUX
MopdoJIOTHS.

JlaGopaTtopHoe 3ansitme 10. AHaToMHuyeckoe cTpoeHMe KOpHs. Meramop¢o3bl
KOpHA (2 yaca)

[lepBuuHoEe cTpoeHue KOpHS Mpuca repMmaHckoro (Iris germanica L.). Ilepexon ko
BTOPUYHOMY CTPOCHMIO KOpHS. BTOpuuHOE cTpoeHHne KOpHS THIKBBI OOBIKHOBEHHOH (Cucurbita
pepo L.).

JlabopatopHnoe 3ansiTue 11. Meramopdo3bl KopHs (2 yaca)

BropuuHoe cTpoeHHE KOPHEIUIOJOB MOPKOBU MoceBHOU (Daucus sativus (Hoffm.)
Roechl.) u merpymku xynpsiBoit (Petroselinum crispum (Mill.)). Bropuunoe ctpoeHue
KOpHEeIUIo/la pelabKu ToceBHOU (Raphanus sativus L.) u tynHenca (Brassica napus L.).
Bropuunoe cTpoeHue KopHeI1oaa CBEKIbl 00OBIKHOBEHHOM (Beta vulgaris L.). U3menenne KopHs
B pe3yJbTaTe CHMOMO03a C MOYBEHHBIMH MUKPOOPTaHU3MaMHU.

Tema 10. IToGer. Jlekuus (2 yaca)

[Mo6er. Ompenenenne. CrpykrypHble »dnemeHThl. OnHToreHe3. CTpoeHHe KOHYyca
Hapactanus noodera. Ctpoenue mouku. [10Yky 1Mo MoJ0KEHUI0 Ha PACTEHUH U TPOMCXO0XKIEHUIO.
Jlucropacnonoxxenue. Bersienue nooera.

Jluct. Oynknuu. Knaccudukaruss aucTheB 1O MOP(OJOTHYECKMM  TPU3HAKaM.
DBOIIOLUS JKUJIKOBAHUSA. AHATOMUS TUIMYHOTO JncTa. CBsi3b MPOBOJSIIEH CHCTEMBI CTEONS U
muctheB. CtpykTypa ys3na. OuroreHe3 inmcra. Jlucroman. JIucTest pacTeHUN pa3iuyHbBIX
MECTOOOUTAHUH.

JlabopatopHoe 3ausiTue 12. Mopgosorus nodera. Mopgosaorus credss (2 yaca)

[ToGer 1 ero OCHOBHBIE 3JIEMEHTHI. THUIBI MOYEK M MX CTpoeHue. JIncTopacnonoxkeHue.
Tunel BeTBIEHUS.

Tunel cTebrneii mo Gpopme nonepeynoro ceueHus. Tumel cTedel o HaMpaBIEHUIO POCTa

JlabGopatopHoe 3ansiTHe 13. AHaTOMHYecKOe cTPOeHue cTedJis (2 yaca)

MHUKpPOCKONIUYECKOE CTPOEHHE CTEONIsI OJHOIOMBHBIX PACTCHUN Ha MpUMEpe KyKYypy3bl
0OBIKHOBEHHOU (Zea mays L.). MHUKpOCKOTIMYECKOE CTPOEHUE CTEOJIsI OAHOMONBHBIX PACTCHUN
Ha TMpHUMepe pKu MoceBHOM (Secale cereale L.). IlydkoBoe cTpoeHue cTeOiisi TPaBSHUCTHIX
JBYAOJIBHBIX PACTCHH Ha MpUMepe THIKBBI 00bIkHOBeHHOU (Cucurbita pepo L.). Ilepexomnoe
CTpOoeHHE CTeONs TPaBSIHUCTBIX JBYNOJBHBIX pACTEHHH Ha TMpHUMEpe IOJICOTHEUYHUKA
onnonetHero (Helianthus annuus L.). HemyukoBoe cTpoeHHe cTEOIsI TPABIHUCTHIX ABYIOIBHBIX
pacTeHuii Ha mpuMepe JbHA 00bIKHOBEHHOTO (Linum usitatissium L.). CTpykTypa cTBoJa JepeBa
Ha pacruie. Hemy4ukoBoe cTpoeHue cTediis IpeBECHBIX MOKPHITOCEMEHHBIX Ha MpUMEpE BETKU
munsl cepauenuctioit (7Tilia cordata L.).

JlaGopatopHnoe 3ansiTue 14. Yactu gucra u ux mopdgoJiorus (2 yaca)
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Mopdodonoruueckoe CTpoeHHE JUCThEB. THIIBI KUIKOBAaHUS JTUCTbEB. DOPMBI JINCTHEB.
@opMBI Kpast TMCTOBOU IIJIACTUHKH.

JlaGopatopHoe 3ansiTHe 15. AHaToOMH4YecKoe CTpoeHHe JmucTa (2 yaca)

AHaTOMHYECKOE CTpOeHHEe ImcTa Kamenuu smoHckod (Camellia japonica L.).
AHaromuueckoe ctpoenue nucra ukyca (Ficus elastica L.). AHaTOMHYECKOE CTPOCHHE JIMCTA
TEHEBBIHOCIMBOI'O pacTeHUs. AHATOMHYECKOE CTPOEHHE XBOM COCHBI OOBIKHOBEHHOH (Pynus
sylvestris L.)

JlabopartopHoe 3ansaTue 16. Meramop¢o3bl nodera (2 yaca)

Metamopdo3bl BEreTaTUBHBIX OpraHoB. l'ere Kak OCHOBOIIOJIO)KHHUK YyUY€HUS O
Metamopdo3ax. OCHOBHBIE THUNBl  BHUJOM3MEHEHHMA  OpraHOB, WX  XapaKTepUCTHUKA.
buonoruueckoe 3HaueHue. 'oMOJIOTHUHbIE U aHAIOTMYHBIE OpraHbl pacTeHus. BugonsMenenus
MOJI3EMHBIX OPTaHOB CTEOJEBOTO IMPOUCXOXKIACHHS Ha TpuMepe Kaprodens KIyOHEHOCHOTO
(Solanum tuberosum L.). Bunonsmenenus moa3eMHbIX OpraHOB ITOOETOBOTO MPOUCXOXKACHHUS Ha
npuMepe JTyKoBHIbI Jyka (Allium sepa L.).

Tema 11. IBosronus creau. Jleknus (2 yaca)

Crebenp. @ynkuuu. I[lepBuuHoe cTpoeHue cTebisi OTHOAONBHOTO M ABYJOJIHHOTO
pacTeHus. DBOJIOIMS CTENH. 3ajokeHue kamOusi. Bropuunoe crpoenme crebns. ['ogudnbie
KOJIBIIA.

1.5 Pazmnoscenue pacmenuii, 2eHepamugHbvle Opeanvl paACmeHul

Tema 1. PazmHoxkenue pacrenmii. 'enepaTuBHble opranbl pacreHuil. Jlekuus (2
yaca)

Pa3smHOXEeHHE W BOCTIPOM3BEACHUE KaK OJHA U3 (PYHKIWHN XU3HU. PasHOOOpas3ue THIOB
U CIocOOOB pa3MHOXKEHHs. BereraTuBHOE pa3MHOXKEHHE, CIIOPOHOIIECHUE, TOJIOBOM MPOIECC:
OCHOBHBIE THUIIBI U UX 3BoJIoNUsA. CeMeHHOe pa3MHOXEHHE. 3HAUeHHE Pa3IUYHbIX CIOCO00B
Pa3MHOKCHHA B DJBOJIOLUMHA PACTUTCIIBHOTO MHUpA. ITonoBrie OpraHbl HU3MINX ©W BBICHINUX
pactenuii. [{lukiabl BOCIPOU3BEACHUS.

2. CucremaTnka rpu0O0B ¥ BOAOPOCJIeil

Tema 1. BBenenne B Kypc cucrematuku. Jleknus (2 yaca).

CucremaTika Kak HayKa O pasHOOOpa3Wu OPraHMYECKOro MHUpa, ero KiacCHu(HKAIu 1
¢unorennn. [loHsATHE O TaKkCcOHaX, TAaKCOHOMUYECKHUX KaTErOpUAX, WM paHrax TaKCOHOB.
['maBHBIE paHTW TAaKCOHOB: BHUJ, POJl, CEMEWUCTBO, MOPSAIOK, KJAcC, OTHEN, LapCTBO.
Takconomuveckue mnpusHaku. [IpuHIUMNBI ¥ MpaBuia OOTAaHMYECKOW HOMEHKJIATYPBI. DTarbl
Pa3BUTHA CHUCTCMATHKU paCTeHI/II\/'I. HpI/IHI_II/IHI:I MNOCTPOCHUA HUCKYCCTBCHHBLIX, CCTCCTBCHHBIX H
¢unorenernyeckux cucreM. llemb W 3agaud  COBpPEMEHHOM  CHUCTEMAaTHKH, METOMAbI
ucciaeaoBaHus. 3HaueHue cucreMatukd. CoBpeMeHHas CHUCTeMa OpPraHuyecKkoro MHpA.
Paznuynble B3rIs11b HA 00BEM U TPaHUIIBI [IAPCTB OPTraHUUYECKOTO MUPA.

Tema 2. O01masi xapakTepucTuKa rpudoB U rpudONOI00HBIX OPraHu3MoB. Jlekuus
(2 yaca).

OTnuuuTeNbHBIC IPU3HAKU HACTOSIIUX TPHOOB U IPpUOOMOIO0HBIX OPTaHU3MOB, MECTO B
MeracucremMe opranu3moB. OOpa3 ku3HM TpuOOB U Mecto B Ouocdepe. CrpoeHue
BEreTaTHBHOTO Teja rpuOoB. Mopdosiornyeckre THITHI CIIOSBHINA, OCHOBHBIC HAMPABICHUS €TO
sBononMd. PazHooOpasue crnoco0oB pasmHOkeHHS. OCOOCHHOCTH LHKIOB BOCIPOU3BOJICTBA
rpuboB, ux sBomonus. Kiaccudukamms rpuboB. Komruiekc TaKCOHOMHUYECKH 3HAYMMBIX
MPU3HAKOB.

JlaboparopHnoe 3ansaTue 1. Husmme rpudnl 1 rpu6onogo0Hbie Opranusm (2 yaca)

Omoenvi: Xumpuouomuxoma (Chytridiomycota), 3ucomuxoma (Zygomycota), Oomuxoma
(Oomycota). OTIUYNTENbHBIE TPU3HAKKA OTIENIOB. THNUYHBIE MPEACTABUTENH: 00pa3 KHU3HH,
CTPOCHUE CIIOEBUINA, OCOOCHHOCTH Pa3MHOXKECHUSI.

JlabopaTtopuble 3anstusi 2-3. Omoen Cymuamote 2puont (Ascomycota) (4 uaca).
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OtnuunTtenbHble TIpU3Haku otaena. Kuaccewi:  Caxapomuyemwr  (Saccharomycetes),
Depoyuomuyemsor (Eurotiomycetes), Opusupomuyemor (Erysiphomycetes), Copoapuomuyemol
(Sordariomycetes), Ilezuzomuyemor (Pezizomycetes). OTnMUUTENbHBIE TPHU3HAKK KJIACCOB.
Tunmusbie MpencTaBuTeNN: 00pa3 KU3HU, CTPOCHHUE, 0COOCHHOCTH PA3MHOKCHHUS.

JlaGopatopHoe 3ausitue 4. Omoen bazuouanvnwie cpuonl (Basidiomycota) (2 uaca)

OrnmuuntensHble Tpu3Haku otaena. Kracc basuouomuyemwvt  (Basidiomycetes).
Adunnodoponnnble, arapukouJHbIE U TracTepouaHble Oa3zuauoMuneTsl. OTIu4YUTEIbHBIC
npu3Haky. TUMHYHBIC MPENCTABUTENH: 00pa3 KU3HU, PACIPOCTPAHEHHE, CTPOCHHE ILIOIOBBIX
ten. Hambonee pacripocTpaHeHHbIE ChelOOHBIE W HamOoJsiee OMacHBbIC SIOBUTHIE TPHOOB, WX
OTJIMYUTETHHBIC TPU3HAKHY.

JlaGopatopHoe 3ausiTue 5. Omoen bazuouanvnvie cpuont (Basidiomycota) (2 uaca)

Knaccvr: Yemunazunomuyemer (Ustilaginomycetes), Tenuomuyemsr (Teliomycetes).

OTnuuuTenbHble MPU3HAKUA KJaccoB. TUMMYHBIE TpPEACTaBUTENN: 00pa3 >KU3HM, ITUKIIbI
BOCTIPOM3BEICHUS, MEPBI OOPKOBI, OTpeIesieMble 0COOCHHOCTSIMU U3 IIUKJIa BOCIIPOU3BEICHUS.

Tema 3. O0mas xapakrepuctuka BogopocJeii. Jlekuus (2 yaca)

Omnpenenenue noHATHs Bogopociu. ITurmenTsr Bogopociein. @OTOCUHTE3UPY O
ammapar BOAOPOCIIeH. YPOBHU OpPraHU3allud ¥ MOP(OJIOTHUUECKHUE TUITBI CIIOCBHINA BOJAOPOCIICH,
ero sBomonus. PasHooOpasue crmoco0oB pasmHOXkeHHs. Ponb B Ouocdepe, mpakTHUECKOe
3nHauenue. Kiaccudukamms Bomopocneit. OTimuuTeIbHbIe MPU3HAKA OT/ACIIOB.

JladopaTopHoe 3ansaTie 6. Omoen Cuneszenenwvie 6ooopocau (Cyanophyta)(2 uaca)

Ponpr: HOcTOK, ocumiuiatopusi. CTpoeHue KIETKM M CIOEBHILNA, DPAa3MHOXKEHHE,
AKOJIOTHYECKHE OCOOCHHOCTH, PacpOCTpaHEHHE.

Omoen Kpachnwvie eooopocnu (Rhodophyta). Ponpl: OGaTpaxocnepMmym, MOJTHCH(POHHUS.
CrpoeHue KIeTKH, CJIOCBHIIA, PA3MHOKCHHE, YKOJIOTHYECKHUE 0COOCHHOCTH, PacpOoCTpaHEHHE.

Omoen Oxpogumoswvie 60dopocnu (Ochrophyta)

Knacc [Juamomosvie 6ooopocu (Bacillariophyceae). OtnuautenbHbIe TPU3HAKY.
DKoJ0ru4eckre 0COOEHHOCTH, MPUCTIOCOOIEHUS K TUTAHKTOHHOMY U IOHHOMY 00pa3y *HU3HH,
pacnpoctpanenue. Pox [IuHHYISIpUs: 0COOCHHOCTH CTPOCHUS KIIETKHU, CIIOEBUIIIA,
pa3MHOXKEHHUE, UK BOCITPOU3BEIECHUS.

Knacc Bypwie sooopocau (Phaeophyceae). OtnuuantensHbie TpU3HaKU. Possr:
AKTOKapITyC, TJaMuHapus, GyKyc. DKOJIOTHYeCKue 0COOEHHOCTH, PacpoCTpaHeHHE, CTPOECHUE
CIIOEBUIIIA, PA3MHOKEHUE, [IUKJIBI BOCTIPOU3BEACHHUS.

Knacc ’Kenmo-3enenvie (Xanthophyceae). OtnnuntenbHbple pu3Haku. Pon Bomepus:
AKOJIOTHYECKHE OCOOCHHOCTH, PaCIIPOCTPpaHEHUE, OCOOEHHOCTH CTPOSHUS KJIETKH, CJIOCBHUIIA,
Pa3MHOKEHHUE, UK BOCIIPOU3BEICHUS.

JlabopaTopHoe 3ansaTue 7. Omoen 3enenvie éooopocau (Chlorophyta)( 2 uaca)

Knacc Cobcmeenno senemvie sooopocau (Chlorophyceae). OtnuuutenbHble TPU3HAKA
KJ1acca, MPUHIIHITBI KIaccuPukanuu. TUTHYHBIE PEJCTABUTENHN, HX XapaKTePUCTHKA.

Knacc Ynveosvie 6ooopociu (Ulvophyceae). OTnnunTenbHbIC TPU3HAKK KJ1Acca,
MPHUHIIUTIBI K1accudukanyu. TUIMYHBIE PEACTABUTENH, UX XapaKTePUCTUKA.

Knacc Konvrocamwor eooopocau (Conjugatophyceae). OTnnauTenbHbIC TPU3HAKA
KJ1acca, MPUHIIMITBI KIaccuPukanuu. TUTTHYHBIE TPEJCTABUTENHN, HX XapaKTePUCTHKA.

Tema 4. Otaen JIumaitnuku. Jlaboparopnoe 3ansatue 8. (2 yaca)

JlumaitHukn Kak CHUMOMOTHYECKHE HM3IIHE OpraHu3Mbl. Mopdosoruueckoe u
AHAaTOMHYECKOE CTPOCHME CIIOEBUILNA JUIIAHHUKOB. PasMHOkeHue. TUulMyHble IpEeACTaBUTENH,
UX OTJIMYUTENIbHBIEC TPU3HAKH.

3. CucreMaTUKa BbICIIUX PacTeHU
3.1. Obwan xapaxmepucmuKka 6blCUIUX PACMEHUT
Tema 1. O0mas xapakTepucTUKa BhICHINX pacTeHuid. Jlekuus (2 yaca)
OTinunTenbHble NPU3HAKU BBICIIMX pacTeHUH. [IpoMcXoKIeHHE BBICIIUX PACTEHUM.
[IpencraBienuss 00 UCXOJHOM THIE IMKJIa BOCIPOU3BEICHHS M OCHOBHBIC HAIpPaBICHUS €ro
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sBomtonuu. [loHsTHE 0 TaMeTOPUTHON M COPODUTHON JTHMHUSX IBOJIIOIMU BBICIIMX PACTEHUH.
CrnopoBass u ceMeHHass ¢opMbl BocmpousBeneHus. I[IlpenMyiiecTBa CeMEHHOW (OPMBI
pazMHosxeHus. [IpuHIKIBI KiTaccu(UKAIMK BBICIIUX PACTEHUI.

3.2. Bvicuuue cnopoewle pacmenusn

Tema 1. Omoen Moxooopasnuwie (Bryophyta). Jlekuus (2 yaca)

Moxoo0pa3Hble KaK BepIIMHA TaMeTO(UTHON JIMHUH 3BOJIOIH. COBpeMeHHbIE
MIPEJICTaBICHUSI O B3aMMOOTHOIIEHUAX raMeTopuTa U cnopoPura. IKOJIOTHUECKHE
0c00EHHOCTH, pacnpocTpaHeHue. PasnooOpasue cTpoeHust rameTopuTa u criopodura.
OcHOBHbIE HaMpaBJICHUS 3BOIIOIUN MOX000pa3HbIX. KoMIuleke TaKCOHOMHUYECKHUX MPU3HAKOB B
KJIaccu(UKauu MOX0OOpa3HBIX.

Jlaboparopuble 3anstusi 1-2. Omoen Moxooopasuwvie (Bryophyta) (4 uaca)

Knaccwoi: [leuenounuxu (Marchantiopsida). Jlucmocmebenvuvie mxu (Bryopsida).
TunmuHbie PEICTAaBUTENH, UX XapaKTEPHBIC MPU3HAKY.

Tema 2. Bpicuiue ciopoBbie ¢ JOMUHUPOBaHUeM criopoduTa. Jlekuus (2 yaca)

Paznuunbie B3rIs/161 HA KIIACCU(DUKAIIMIO TPYIIIIHL.

Omoenvi: Punuogpumet (Rhyniophyta), Ilnaynosuounsie (Lycopodiophyta), Xeoweeuonvie
(Equisetophyta), [lanopomnukosuonvie (Polypodiophyta).

OTtnmuunrenbHbie pu3Haku. OCHOBHBIE HAITPABIICHHSI YBOJIOIUH.

Jla6opaTopHnoe 3ausitue 3. Ilopaoku: Ilnaynoswie (Lycopodiales), Cenazunennosuie,
(Selaginellales), Xeoweswie (Equisetales) (2 yaca)

OTnuuuTeNnbHbIC MPU3HAKK MOPSIKOB. TUITMYHBIC TPEICTABUTENN, UX IPU3HAKU.
JladoparopHnoe 3ansitue 4. Knacc Ilonunoouoncuownt (Polypodiopsida)(2 uaca)
Hooxnaccer:  Ilonunoouuowvr (Polipodiidae), Canveunuuowvr (Salviniidae). OTnuuuTenbHbIC
MIPU3HAKY MOJIKJIACCOB. TUNTUYHBIE MPEACTABUTEIH, UX XapaKTEPHbIE MPU3HAKH.

3.3. I'onocemennvie pacmenusn

Tema 1. Omoen I'onocemennvie (Pinophyta): odbmas xapakrepucruka. Jlekuus (2
yaca)

OtnuuuTenbHble NpU3HaKku. ['eonornueckas ucropus. COBpEMEHHOE paclpOCTPaHEHHUE,
sKoJIorHuecKkue ocodeHnoctu. Kimaccudukarus.

Knaccer:  Cemennvie nanopomuuxu, bennemmumosvie. OTAMUNTENbHBIE MPU3IHAKU
KJIACCOB, BPEMSI CYIIIECTBOBAHMSI, OCHOBHBIE MPEACTABUTEIH, UX XaPAKTEPUCTHUKA.

JlabopatopHnoe 3ausitue 5. Iopaoku: Cazoenuxosvie (Cycadales), Xeounwie (Pinales)
(2 yaca)

CaroBHMK MOHUKAIOIINN U COCHA OOBIKHOBEHHAsI KaK TUITMYHBIE MTPEICTaBUTEIH
nopsiikoB. CTpOCHHE U LIUKII BOCIIPOU3BEICHHUS.

JlaGopatopHnoe 3ausitue 6. Iopaoku: I'unkzoevie u Ighedposwie (2 uaca)

Tunmunelie npencTaBuTeNn MOpAaKkoB. CTpoeHHE BEreTaTUBHBIX OPTaHOB U
TeHEpaTUBHBIX CTPYKTYP.

3.4. llokpvimocemennwie pacmenus

Tema 1. Omoen Ilokpvimocemennwvie (Magnoliophyta): 0611ass XapakTepucTHKA.
Jlexknus (2 yaca)

[TokpeiTOcEMEHHBIE KAk  BEpIIMHA  CIOPOPUTHOW  JUHUM  HBOMIOIMU.  [luki
Bocrnpou3BefieHUsl. COBpEMEHHbBIE MPEACTABICHHUS O TPOMCXOXKIECHUU IBETKA W OCHOBHBIX
HAIpPaBJIEHUSAX €ro SBOMIONUH. Pa3znuuHble B3IIsAbl Ha KiIacCU(UKAIMIO MOKPHITOCEMEHHBIX.
Cucrema uBeTkoBbIX pacteHuid A. JI. TaxTamksHa.

JlaGopatopHoe 3ansiTie 7. I'eHepaTUBHbIE OPraHbl MOKPHITOCEMEHHBIX (2 Yaca)

OOmuii mnaH CTpoeHWs IBETKAa. THIIBI OKOJIOIBETHHKA, AHAPOIES, THHEIEs, THUIIbI
3aBs3u. CaMoomnbUIeHHE M TepeKpecTHoe ombUieHue. llpucnocobiieHuss K 3ammTe  OT
camoonbiieHus. CTpoeHue cemeHu, THIBl ceMsH. CTpoeHue I1onaa, Mopdoriorudeckas u
reHeThyecKasi KjlacCu(puKanus iofoB.



Jlabopatopnoe 3ausitue 8. Ilooknaccei:  Panynkyauowt  (Ranunculidae),
Kapuogunnuow (Caryophyllideae)(2 uaca)

OcHOBHBIE TOPSAIKM W CEMeicTBa, MX OTIMYMTENbHBIE MpPU3HAKU, pa3HooOpasue
CTPOCHHMSI IIBETKA W ILUI0JIa, OCHOBHBIC HAIIPABIICHUS HBOJIONHU. THUIHYHBIC MPEACTABUTEIH, UX
XapaKTepUCTHKA.

JlaGopaTopHoe 3ansaTne 9. Ilooknacc Pozuow (Rosidae) (2 uaca)

OcHOBHBIE TOPSAIKM W CEMeHCcTBa, MX OTIMYMTENbHBIE MpPU3HAKU, pa3HooOpasue
CTPOCHHMSI IIBETKA W IUI0JIa, OCHOBHBIC HAIIPABIICHUS HBOJIONHUU. THUMHYHBIC MPEACTABUTEIH, UX
XapaKTepUCTHKA.

JladopaTopuoe 3ansatue 10. IHooknacc: [unnenuuowt (Dilleniidae), I'amamenuouowt

(Hamamelididae) (2 uaca)

OcHOBHBIE TIOPSIKA W CEMEHCTBA, WX OTIMYUTENbHBIC MPHU3HAKH, pa3sHooOpasue
CTpOCHHMsI 1IBETKA U IJI0J1a, OCHOBHBIE HAIPABIICHUS ABOJIIOUMU. TUMHUYHBIE NMPEACTABUTEIH, UX
XapaKTepPUCTHKA.

Jlabopatopnoe 3ausitue 11. Ilooxknacc Jlamuuowt (Lamiidae)(2 uaca)

Pa3nooOpaszue cTpoeHuss I1BeTKa M IIJI0Ja, OCHOBHBIC HAIPABJICHUS SBOJIOIUH.
Knaccudukanusa. OcHOBHbIE TOPSAAKKA U CEMEMCTBA, UX OTIMYUTENbHbIE NMPU3HAKU, TUITHYHBIC
MIPEICTAaBUTEIIH.

Jlabopatopnoe 3ausitme 12. Ilooknacc Acmepuovr (Asteridae) Cemeiicmeo
(Asteraceae) (2 uaca)

OTnuuuTenbHble MPU3HAKK, pa3HOOOpa3sue CTPOEHHUS IBeTKa M IUIO/A, OCHOBHBIE
HaIpaBIIEHUS IBOJONNU. TUIHMYHBIEC TPEICTABUTENN, UX XapaKTEPUCTHKA.

Jlaboparopnoe 3ansitue 13. Ilooknacc: /lunuuowt (Liliidae)(2uaca)

OcHOBHBIE TIOPSAKM W CEMEWCTBAa, WX OTJIMYUTENBbHBIE TPU3HAKH, pa3HOOOpa3ue
CTpOEHHMsI 1IBETKA U IJI0JIa, OCHOBHBIE HAIIPABIICHUS HBOJIIOUMU. TUMHUYHBIE NMPEACTaBUTEIH, UX
XapaKTepUCTHKA.

3. 6. Qunozenemuueckue cA3U OCHOGHHIX MAKCOHOE GLICUIUX PACHEHUIL.

Tema 1. ®uiioreHeTuyecKe CBA3M OCHOBHBIX TAKCOHOB BBICIIMX PACTEHMI.
Jlexknus (2 yaca)

[TpoucxoxaeHrne M3y4eHHBIX OT/AEJIOB BBICIIMX PACTEHMI, OCHOBHBIC HAMpaBICHHUS HX
sBoItONIMU. BeiiBrokeHue runote3. Cuctema 0Ka3aTenbCTB.

4. OcHOBBI (PUTOLEHOJTOTHHI

Tema 1. ®uToneHO3: NPU3HAKHU, TUHAMUKA. Jleknus (2 yaca)

[Tonsitue duronenosa. [lonsrtue pactutenbHocTu. I[lpu3Haku ¢uroneHo3a. Budosoii
cocmagé (GUTOLEHO3a W €ro KOJWYECTBEHHAs XapaKTEpUCTHKA. Buoosass cmpyxmypa
¢uroneno3a. I[lokazarenu, xapakTepusylomude poJib BUaa B (UTOIECHO3€ (YHCICHHOCTb,
MOKPBITUE, BCTpeuaeMocTh, oOwmme, ¢uromacca). Crpykrypa mopsl  (uTOICHO3A.
Mopgonocuueckas cmpykmypa ¢umoyenosa. BepTukanbHas CTpYKTypa M TOpPU3OHTaJIbHAs
CTpyKTypa ¢uronenosa. Bpemennas cmpykmypa ¢utoueHoza. CyrouHas ce30HHad,
Pa3HOTOIMYHAS U3MEHYHBOCTH (PUTOIICHO30B. /IpodyKkmusHocms (PUTOIIEHO30B.

Junamuka ¢uroreHo3oB. OCHOBHbIE (HOPMBI JHMHAMUKU (DUTOIICHO30B: HApyLICHUS,
cykueccuu, 3Bomonnsi. Hapymenus nx xapakrepuctuka. [lonsatue o cykueccun. CepuiiHble U
KITMMAKCOBBIE COOOIIECTBA. DBOIIOIMS (PUTOLIEHO30B.

JlabGopatopHnoe 3ansTue 1. Kimaccupukanus purouneHoson. (2 yaca)

Knaccudukanus GuUTOEHO30B M0 JOMHHAHTHOMY Tpu3HaKy. CHHTaKCOHOMHUYECKAsT
uepapxusi B JIOMHUHAHTHOH Kiaccudukanuu. XapakTepuCTUKa OCHOBHBIX CHHTaKCOHOB.
Accomnmanusi, TpyTia acconuanuii, hopMarius, Kjaacc, THI pacTuTensHocTh. [IpaBuiia
HAaUMEHOBAHMSI CHHTAKCOHOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU



B xypce «boranmka. AnartomMus u MOpP(GOJIOTHH PACTEHUI» HCIHOJIB3YIOTCS JBE
TEXHOJIOTUHU OGy‘-IGHI/I}II HAaKOIIUTCJIbHAas GaJIJIBHO-peI\/'ITI/IHFOBaH OLCHKa 3HAHUHU CTYACHTOB U
TEXHOJIOTHS omepexatoniero odoydenus. B kypce «Cucrematuka pacTeHUi» mIpeanoiaraercs
UCIOJIb30BaHNE WHPOPMAITMOHHBIX U MPOOJIEMHBIX JIEKIUH, a TakKe HAKOMHUTEIbHOW OaibHO-
PEHUTHHTOBOM OIIEHKAa 3HAHWH CTyAeHTOB. JlabopaTopHble 3aHATHA TNPU HM3YUYCHHH Kypca
TUTAHUPYIOTCST 03HAKOMUTENbHBIE, TPOOJIEMHO-TIOUCKOBBIE.

6. YHAEBHO-METOJUYECKOE OBECIIEYEHUE
6.1. 3ananus 1 MeToANYECKHE YKA3aHUSI 110 OPTAaHU3ALMHA U NPOBEACHUI0
JIadDopaTOpPHBIX padoT
[MonroroBka k 1a00paTOPHBIM 3aHATHSIM

[MonroroBka K J1a0OpaTOpHBIM 3aHATHAM HAalpaBlieHa Ha TOBTOPEHHUE, YTIyOlieHHEe U
000011IeHre MaTepHralia MPeIblIyIIero 3aHsITHs, YTO ONpeAesieTcs He0OOXOUMOCThIO CpaBHEHUS
M3yYEHHBIX PaHee U U3y4aeMbIX Ha TEKYIIeM 3aHSATHH TAaKCOHOB.

3amaHus IS MOATOTOBKU K JIAOOPATOPHBIM 3aHSATUSIM M METOAMYECKHE YKa3aHHS K
BBITTOJIHEHHUIO JTA00OPATOPHBIX padOT BKIIOUEHBI B pabouue TeTpaau, MpeIHa3HAYEHHBIC IS
CTYZIEHTOB 1—2 KypcoOB, a Tak)Xe B ydeOHOE 1mocodue:

XKyiikoa T. B. boranuka: Anaromus u mopdomorus pactenuil. [Ipaktukym: yueO.
nocobue. / T. B. Kyiikosa. — M. : U3n-Bo FOpaiit, 2020. — 175 c.

Boranuka: xypc Mukosnoruu u anerosnoruu: PaGouass Terpaap ans 1abopaTOPHBIX
3arsaTHi crynaeHTta 1 kypca ®EMMU, 2-e uza., nmepepad. u mononH. / ABT.-coct. D.B. Menunr. —
Hwoxuauit Tarmn: HTT'CIIN, 2019. — 40 c.

CucremaTtnka BBICHIMX pacTeHui: PaOouas Terpanp s J1aOOpaTOPHBIX 3aHITHI
cryaenta 1-2 kypca @®EMMU / Ar.-coct. D.B. Menunr. — Huwxuawuii Tarum, 2013. — 55 c.

6.2. 3a1aHus U MeTOAUYECKHE YKA3AHUS 110 OPraHU3alMU CAMOCTOATEIbHOM
padoThI CTyeHTA

Tembl 3aHATHH KoJsnyecTBo 4yacoB Conep:xkanue Dopmbl
Beero | Ayaurop- | CaMoCTOAT. | CaMOCTOATe/bLHOI padoTsl | koHTpoJas CPC
HBIX padoThI

1. Anatomus u
Mopdosorusi pacTeHuit

1.1. Beeaenue 9 2 7
1.2. PacTurenbHas KneTka 46 16 30 W3yuuts cTpoeHue IIpoBepka Ha
pacTUTEeNbHON KIETKU U 71a00PaTOPHBIX
OCHOBHBIE €€ KOMIIOHEHTBI 3aHATUAX B
¢bopme HEPC u
Ha HTOTOBOM
KCP no nanaomy
OJIOKYy.
1.3. PacTuTenbHble TKAaHU 46 16 30 N3y4nTh OTIMYUTENBHBIE IIpoBepka Ha
0COOEHHOCTH CTPOEHHUS 71a00PaTOPHBIX
pacTUTENbHBIX TKaHEH, ux 3aHATUSX B

npoucxoxaenue u pynkun | popme HBPC u
Ha UTOTOBOM
KCP no nanaomy
OJIOKY




1.4. BereraTuBHEIE . 22 . W3yuurs ocobeHHOCTH IIpoBepka Ha
OpraHbl pacTeHUH CTPOGHHMSI OPTraHOB PacTeHUH | JabopaTopHBIX
B CBSI3H C BBIIIOJIHSIEMBIMHU 3aHATUSX B
GbyHKIUIMHU ¢hopme HEPC u
Ha UTOTOBOM
KCP o nanaomy
OJIOKY
1.5. Pa3MHOXeHUE U 8 2 6 Pabora ¢ marepuanom Konrp. pabora
TeHEPATHBHBIE OPraHbl JIEKIUU
pacTreHui
2. CucreMaTnka rpudoB
M BOJOpoOCIel
2.1. Beenenue B kypc 4 2 2 Pabora o HoMeHKIIaType ITposepxa
CHCTEMaTHKU TaKCOHOB KOHCIIEKTa
2.2. I'pubbl 1 30 12 18 W3y4nTh OTIMYUTENBHBIE IIposepka u
rpuOOIoA00HbIE TIPU3HAKH OTJIEJIOB. obcyxnenne
OpTaHU3MBI ITpoBecTn MX cpaBHUTEND- TaONUIIBL.
HBII aHATIM3 U TIPEJICTaBUTh
pE3yNbTaThl B BUJC
CPaBHHUTEIBHOM TaOJINIIBI
IIPU3HAKOB.
2.3. Bogopocnu 22 6 16 N3y4nTh OTIMYUTENBHBIE IIposepxa u
MIPU3HAKH OTAEIIOB. o0cyXaeHue
ITpoBecTn MX cpaBHUTENb- TaONAIBL.
HBII aHATIM3 U TIPEJICTaBUTh
pe3yNbTaThl B BUJC
CPaBHHUTEIBHOM TaOJINIIBI
MIPU3HAKOB.
2.4 Otaen JInmaitauku 8 2 6 ITonoxeHnue B cucteme ITposepxa
OpPTaHH3MOB KOHCIIEKTa
3. CucremaTuka
BBICIINX pacTeHUi
3.1. O6was 4 2 2 CocTaBuTh IJIaH IIpoBepka u
XapaKTEePUCTUKA BBICIINX CPaBHUTEIBHOIO aHAIM3a o0cyxaeHue
pacreHuit LIMKJIOB BOCIIPOMU3BEACHHS IUIaHa
BBICIIMX PACTEHHH
3.2 Beicmiue criopoBbie 37 12 25 W3yunts 1.B. MapmaHimy, | [IpoBepka u
pacTeHus ctarayma. Hapucosats | oOcyxaerne
CXEMBI LIUKJIOB BOCIIP-HHSI. cxem,
W3yyuts  OTIMYMTENBHBIE | KOHCIIEKTOB,
NPU3HAKH AHTOLEPOTOBBIX. | TaOJIHIIBI.
BBISIBUTH  TaKCOHOMHYECKH
3HAQUUMbIC  TPHU3HAKH |
3aIlOTHUTH TabIHIry
«CpaBHHTETHHAS
XapaKTEPUCTHKA KIACCOB H
TT/KJI. MOX00OPa3HBIX»
W3y4uTh XapakTepuCTUKY ITposepka
KJIaccoB YorcosHukoswie u KOHCIICKTOB.
Mapammuesvie, CocTaBUTh
KOHCIIEKT.
IIpoBectu cpaBHuTENbHBIN | IIpoBepka u
aHaIW3 TPHU3HAKOB H3Y4CH- | 00CyKAEHHE
HBIX OTJEIOB W 3allOJIHUTH | TaOIHI
COOTBETCTBYIOIINE Pa3/CIbI
Tabmmubl  «CpaBHUTEITbHAS
XapaKTEepUCTUKA  OTJEJIOB
BBICIINX PACTEHHI»
3.3 T'onocemeHHBIE 28 6 22 . IIposectu cpaBHuTenbHEIN | [IpoBepka cxem,

pacreHust

aHaJIn3 IHKJIa BOCII. COCHBI
1 CarOBHHUKaA.

CpPaBHUTEIHLHOMN
XapaKTepUCTHU-




CoCTaBUTh KPATKYIO
XapaKTePUCTUKY OT/AEIA U
3aMOJHUTH COOTBETCTBYIO-
ITUH pa3aen TaOIuIIbI
«CpaBHHTETBHAS Xap-Ka
OT/ICJIOB BBICIIMX PACTCHUM

ku. IIpoBepka u
o0cyKIeHue
TaOITUIIBL.

3.7. IlokpeITOCEMEHHBIE
pacreHus

36

14

22

CocraBuTh KpaTKyo
XapaKTepUCTHKY OTAETA U
3aIOJTHUTH COOTBETCT-
BYIOIINH pa3ies TaOIuIIbI
«CpaBHUTENbHAS
XapaKTePUCTUKA OTICIIOB
BBICIIINX PACTCHUI
Uzyuuth Mopdomoruuec-
KHE THITHI [IBETKA.
3anoaHUTH TaoII.
«XapakTepucTHKa
MOP(OITOTHIESCKIX THUIIOB
LBETKAY.

W3y4uTh XapakTepHbIC
MIPU3HAKU CEMENUCTB:
MapeBsie, 30HTUUHBIE,
ManeBoBbie. THIKBEHHEIE,
Bykossie, OCOKOBEIE,
Yactyxossie, pucossie.
CocTaBHTH OMMCAHKE.

IIposepka u
00cyKIeHue
TaOnIBL.
ITposepxa
KOHCIIEKTA.

dunoreHeTHYCCKUE CBI3H
OTIEJIOB

W3yunth xapakTepHble
MIPU3HAKK APEBHUX TPYIII B
OTJIeJIaX BBICIIUX PACTCHUH.
JlomomHUTE TabaHIly
«CpaBHUTENbHAS XapaK-
TEPHUCTHKA OTIICIOB BBICIIUX
PaCTCHHID) MEPEXOIHBIMH
(dhopmamu.

Ob6cyxnenne Ha
JIEKITUHI

OcCHOBBI (PUTOLIEHOJIOTHH

12

AHanM3 CyKIECCUOHHBIX
W3MEHECHHH PacTHTEIbHOCTH
Ha NPUMEpPE 3aIEKHBIX
teppuropuii Ilpurarunsc-
kol 3o0HbI Cp. Ypaa.

IIpoBepka
pe3yIbTaTOB

6.3 Opranu3anus TeKyuero KOHTPOJsi M MPOMEKYTOYHOH aTTecTaluu

Texkymmii KOHTPOJIb KayecTBa YCBOCHHS Y4YEOHOro marepuajia BEAETCS B XOJe
1a00paTOpHBIX 3aHATHA B (QopMe ONpocoB (YCTHBIX U MHCBMEHHBIX 3KCIPECC-OMpPOCOB),
TECTUPOBAHUS, cCOOeCceI0BaHUS, KOHTPOJISL U OLIEHKU BBIMOJIHEHHSI 1TaOOpaTOpHbBIX paboT.

IIpomexyTouHass arrecTanusi IO JaHHOH JHCUUIUIMHE TPOBOIUTCS B (opme
9K3aMeHOB B 1 1 3 ceMecTpax, 3a4yera BO 2 CEMECTpeE.

Ilpumepnuolit nepeuenv 60npocos:

AHaTomMusi U1 MOP(OJIOTHS PACTEHH

1. bBoranumka kak Hayka. MecTo OOTaHMKH B CHCTEME OMOJOTHMYECKHX HayK. Pasmensl
O0otanuku. MicTopuyeckuii o4epk pa3BUTHS OOTaHUKH.

2. OcHOBHbIE IpU3HaKK LapcTBa Pactenuii. Ponb pacTeHuit B Ipupo/ie 1 )KU3HU YEIOBEKA.
OxpaHa pacTeHuUi.

3.  OrauuuTenbHBIE CBOMCTBA paCTEHUN

4. PacturenbHas kierka. OONIMi JIaH CTPOEHUS pacTUTENBbHON KiIeTKU. Kinaccudukarms
OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB PACTHUTEIbHOW KIEeTKH. OTIUYUTEIhHBIE OCOOCHHOCTH
pacTUTENbHBIX KiIeTOK. OHTOreHe3 U (PUIIOTeHEe3 KIETKHU.

5. Kierounsie MeMOpaHbl, BX CBOMCTBA U 3HaueHUe. [1nazmanemma. ToHOIUTACT.



6. MemOpaHHBIE  KOMIIOHEHTBI  pacTUTeNbHOW  KieTku. [lmactumel.  CtpoeHme.
IIpoucxoxnenue. yHkuuu.

7. MemOpaHHBIE  KOMIIOHGHTBI  pacTUTENbHOM  KieTku. Bakyomu.  Ctpoenwue.
IIpoucxoxnenue. yHkuuu.

8. BxirodeHus: pacTUTENbHON KJIETKH. THIIBI 3allaCHBIX MUTATEIbHBIX BeniecTB. @opma
KPUCTANTNYECKUX BKIOUeHUH. Ponb BritoueHuit B oOMeHe BemiecTB. Jlokanu3anusi B KJIETKE.
PeakTuBbl, C MOMOIIBI0 KOTOPHIX MOKHO OIPEIEIUTh BKIIOUEHUS B PACTUTENBHOMN KIIETKE.

9. Kunerounas o6Gomnouka. OOmas xapakTepucTHKa O00O0JOYKH. XUMHUECKHH COCTaB.
Crpoenue kinerouHoi 0060m0uku. CTpoeHne MUKpOGUOTIIIIbL. DYHKITUN KIETOYHONH 00O0JIOUKH.
Onrorenes3 o6onouku. [lepBuyHast 0600uKa.

10. Knerounast oGomnouka. Bropuunoe ytommenue. CTpoeHHWE BTOPHUYHOW OOOJIOYKH.
BunonsmeneHus K1eTo4HON 000109KH. TUIIBI TTOP.

11. ITnazmonecmel. O6pa3zoBanue. CtpoeHue. OyHKIUN.

12. Pacturenbuble TkaHu. Ormpenenenne. Bo3HuUKHOBeHHME TKaHel B (QuIiIOreHese.
Knaccudukanus tTkanei.

13. O6pazoBarenbHble TKaHUu. DyHkMH. OCOOEHHOCTH MEPHCTEMATHUYECKHX KJIETOK.
Nuaunmaneneie kinetkn. Kimaccudukanus mepuctem.

14. Crpoenne amekca mobOera. Bepxymieunsle MepHCTEMBI M HUX JIEATEIBHOCTb.
[TpoucxoxaeHne U pOCT MEPBUYHBIX TKaHEH CTEOIISI.

15. T'uctonormueckoe CTpoeHHE anekca KopHs. MepucTeMbl KOpHS U UX IPOU3BOHBIE.

16. IlokpoBHbie TKaHW. DYHKIMUA MOKPOBHBIX TKaHEH. X BO3HMKHOBEHHE B OHTOTCHE3E.
[lepBrYHBIE TOKPOBHBIE TKAHU HA3EMHBIX U MOA3EMHBIX OpraHoB. OCOOEHHOCTH CTPOCHHUSI.

17. BropuyHble U TPETUYHBIE TOKPOBHBIE TKaHU. Bo3HMKHOBEHHE B OHTOreHe3e. CTpoeHue
u ynkuuu. [Ipumepsr.

18. OcHoBHbIE TKaHHW. PacrnonoxkeHue B Tene pacTeHUui. BOSHMKHOBEHHE B OHTOTEHE3E.
I'pynmbel ocHOBHBIX TKaHed. DyHKIUU KpaTKasi XapaKTepUCTUKA.

19. IlpoBomsmue Tkanu. BosHukHOBeHHE MX B oHTOTreHe3e. Dynkiuu. Keunema u diosma.
Oo6ume yepTsl crpoeHusi. COCyIUCTO-TIPOBOAAIINE MTyYKH.

20. Kcunema. ®ynkiuu. OcoOEHHOCTH CTPOCHUS. | MCTONOTHYECKHE 3JIEMEHTHI KCHJIEMBI.
XapakTepHucTHKa MPOBOAIINX 3JIEMEHTOB. DBOIIOLUS IPOBOASIIUX IEMEHTOB.

21. ®nosma — KkomIuIeKcHas TKaHb. COCTaB U cTpoeHue 3aeMeHTOB (Briodambl. OcoOeHHOCTH
CTPOCHHUS TPOBOJSIIMX 3JIEMEHTOB B CBS3M C BBINOJHAEMBIMH (QYHKIUSAMH. [HcTOoreHes
cUTOBUIHOW TpyOKu. OCOOEHHOCTHM CTPOEHHS NPOBOASIIMX OJIEMEHTOB B CBSI3U C
BBIMOJIHAEMBIMU (DYHKLIMSAMHU. DBOIIONHS MTPOBOISIINX 3JIEMEHTOB (DI0IMBI.

22. Opranbl pactenuii. [lonsitue o0 oprane. BereraruBHbIE W TEHEpATUBHBIC OPraHbI.
Bo3HuKHOBEHHE BEreTaTMBHBIX OpPraHOB B Tpouecce sBomonuu. OOmme  cBoiicTBa
BEreTaTUBHBIX OPTaHOB.

23. Kopenb. ®@ynkuuu. OHTOreHe3. Bunbl kopueil. Mopdonornyeckue THUIBI KOPHEBBIX
cucreM. OHTOreHeTnueckue 30HbI KOpHA. CTpoeHHe U (PyHKUHOHHPOBAHUE BEPXYIICYHBIX
MEPHUCTEM.

24. AHaroMu4ecKoe CTpoeHHe KOpHs (IEPBUYHOE, BTOPHYHOE, TPETUYHOE).

25. TloGer. Onpenenenue moOera, ero OCHOBHBIE 3JIeMEHThI. HapacTanue u BeTBIICHHE
nob6era. Ourorenes3 modera. Metamopdo3sl modera. AHaJTOTUYHBIC ¥ TOMOJIOTHYHBIE OPTaHBI.

26. Crebenb. OyHKIMHU. AHATOMHYECKOE CTPOCHUE B CBS3U C BBIMOIHAEMBIMU (DYHKIUSAMU.
OYHKIIMOHUPOBAHKUE BEPXYIICUHON MepuCcTeMBI. [IyTH 3amokeHus: TpoKamMOusI.

27. Crebenb. 3anoxeHre BTOPUUYHBIX MEPUCTEM U MEPEX0]] K BTOPUYHOMY CTPOCHHIO.

28. CtpoeHue cre0isi OMHOMOJIBHBIX PACTCHHWH: IMaJbMOBBI THUII CTPOSHUS H THI
«COJIOMUHA.

29. AHaToMHUYECKOE CTPOSHHUE CTEOIIsI TPaBIHUCTHIX U APEBECHBIX JABYA0JIbHBIX PACTCHUH.

30. OcoOeHHOCTH aHAaTOMHYECKOTO CTpoeHus cT1edns u  KopHs. CpaBHUTENbHAas
XapaKTepUCTHUKA, OTJINYUTENbHbIE TPU3HAKU.

31. DBomrouus CTENbI.



32. Jluct. @ynkuuu. OHTOreHe3 JMcTa. AHATOMHUSA TUIMYHOTO JIUCTA B CBA3U C
BBITIONHSEMBIMU (DYHKIIHSIMHU.

33. Jluct. ®ynkuun. OcOOEHHOCTH CTPOCHUS JINCTA PACTEHUN Pa3TUYHBIX MECTOOOUTAHUN.

34. Crnenmanu3zaius 1 MeTaMop( 035l KOpHS U 1o0era, uX CpaBHUTEIbHAS XapaKTEPUCTHKA.

Cucremaruka rpu0oB 1 BOIOPOCJIei
['puGbI 1 rprbOIO00HBIE OPraHU3MBI
1. OTnuuuTeNnbHbBIe TPU3HAKY HapcTBa [ puobI.
2. CTpoeHue BereTaTuBHOTO Tejia Tpu0oB. OCHOBHBIC HAMPABIICHHS €T0 DBOJIIOIHH.
3. PazMHOxeHue TpuOOB. THUIBI pa3zMHOXKEHHUS, WX XapaKTEPUCTUKA. DBOJIOIHMOHHEIC
TEHJCHIIUU OECIOIOro U MOJIOBOr0 Pa3MHOKEHUS.
4. 1lukasl BOCIPOM3BEACHHUS TPUOOB, HMX BApUAHTHI W OCHOBHBIC HAaNpaBICHUS
HBOJIIOLIHH.
5. XapakTepucTuka otTaenoB XuUTpuauomukora, Oomukora, 3uromukora, Cymuarbie
rpudbl, baszumuanbHbIC TPUOBI IO TUIAHY:
a) OTJIMYUTENIbHbIEC TPU3HAKH,
0) OCHOBHBIC HAMPABIICHHSI SBOJIIOIIHH,
B) DKOJIOTHYECKHE OCOOCHHOCTH,
I) TUINUYHBIE NPEICTAaBUTENM, MX XapaKTepHble MPHU3HAKU, BUIbI, UMEIOLIHIE
MPaKTUYECKOE 3HAUCHHE.
Bonopocin
1. AcCHUMMIIALIMOHHBIN anmnapar BoJIOPOCieii, OCHOBHbIE HAIIPaBJICHUS €r0 HBOJIIOILUU.
2. CrpoeHue BereTraTuBHOIO Tenna Bogopociaeid. OCHOBHBIE HAIIPABICHUS SBOJIOLUU
CJIOEBHMILIA BOJOPOCIIEH.
3. Xapakrepuctuka otaenoB Cune-3enensie, Kpacusie, 3enensie, OXpopuToBbIC
BOJOPOCIIH M0 CIAEAYIOLIEMY IJIaHY:
a) OTJINYUTENbHBIE TPU3HAKH,
0) OCHOBHBIE HAIIPABJICHUS YBOJIIOIIHH,
B) (usorenusi, KiaccupuKkarms,
JInmaiHuku
JlumaitHukn Kak CHMOMOTHYECKHE OpraHu3Mbl. B3anMooTHOIIEHUs rpubda U BOJIOPOCTH
B JIMIIaiiHuKe. Mopdosiornueckre THITbI CI0EBUINA JIUIIAWHUKOB. PasMHOXeHUe.

CucreMaTHKa BBICHIMX PacTeHUId

OcoOEHHOCTH BBICIIMX PACTCHHH Kak pe3yJbTaT OCBOCHUS HMH HA3€MHOW CpEIbI
obutanusi. Bo3aMoXHbIE TPEJKU BBICIINX PACTEHUIA.

OcHOBHbIE HAamNpaBi€HHs] SBONIOINUHM LHKJIA BOCIPOU3BENCHHS BBICHIMX PACTEHUH.
[TonsiTHe 0 raMeTOUTHOHN U CIOPOGUTHOMN TUHHSX IBOJIOLNH.

OcHOBHbIE HaNpaBJICHUS 3BOIIOLUH CIOpo(dUTa B IPeIeIax BBICIINX PACTCHUM.

OBomionusl rameropuTa B IpeleNax BbICIIMX pacTeHuil. OTpa3uTh cBoeoOpasue
OIJIOJIOTBOPEHUS Y PA3IMYHBIX TPYIII BBICIIUX PACTEHUI.

Otmen Bryophyta. OtnuunrensHble TNPU3HAKA. DKOJOTUYECKHE OCOOCHHOCTH,
reorpaduyeckoe pacrnpoctpaHeHue. PazHooOpasue TUIIOB MOPQOIOTHYECKOW OpraHM3ali U
aHATOMUYECKOTO CTpoeHUs rameropura u crnopodpura. YepTsl NPUMUTHUBHOCTH U
crenuanu3alMd B crpoeHuu  Tena. [lpunnunsr  kiaccupukanmu. IIpoumcxoxxnenue
MOX000Opa3HBIX.

Kmnacc Marchantiopsida. OtnuuurtensHble mpu3Haku kiacca. OCHOBHBIC HaIlpaBiICHUS
sBomonu. Knaccudukamus. TunuuHble TNpeACTaBUTENH, cHeluduka CTPOCHHS U IHKII
BOCIIPOM3BEICHUSI.

Knacc Bryopsida. OtnuuntensHble mpusHaku kiacca. Ilonmkmace Sphagnidae, ero
OTJIMYMTENbHBIE TpU3HAKU. Sphagnum, 3KOJOTHYECKHE OCOOEHHOCTH, pacHpoCTpaHEHUE,
cneuu(puKa CTPOCHHUS, LMK BOCIPOU3BEACHHS, 3HAYCHHWE B PACTUTEIHHOM IIOKPOBE U
XO3SIMCTBEHHOU IEATEILHOCTH YEJIOBEKA.



Kmacc  Bryopsida. OmnmmuurensHble npu3Haku — kiacca. [lomkmacc  Bryidae.
OTnrynTenbHbIC MPU3HAKYA, OCHOBHBIC MTPEICTABUTENH, UX CTPOSHUE U IIUKJI BOCIIPOU3BEICHUSI.

Otnen Rhyniophyta. T'eonmormueckas wucropus. OCOOCHHOCTH aHATOMHUYECKOTO U
Mopdonornueckoro crpoeHus cnopoduta. PasznmuuHble B3TIAARl HA KIACCHPUKANHMIO U
(unoreHuro.

Otmen Lycopodiophyta. T'eonoruueckas wuctopus. OTIHYUTENbHBIE TMPU3HAKH.
OcHoBHble HampapieHus HBojouud. [lpuHnuner knaccudukamuu. Ilpoucxoxnenue u
(brIoreHeTHYeCKe CBA3U OCHOBHBIX TAKCOHOB.

Kimacc Lycopodiopsida. OtnuuntensHble pu3Haku kinacca. OCHOBHBIC TPEICTaBUTEINH,
cienu(uKa CTPOSHHS U IIUKJ BOCTIPOU3BEICHHS.

Knacc Isoetopsida. OtnuuurtensHbie npusHaku kinacca. OCHOBHBIC TPEACTABUTEINH,
crienu(uKa CTPOCHUS U ITUKI BOCTIPOU3BEICHHUSL.

Otnen Polypodiophyta. I'eonornueckast uctopus. Otaudutenbabie Mpu3HaKd. OCHOBHBIE
HanpaBneHus: 3Bomtoruu. [IpuHnune! knaccudukamuu. [Ipoucxoxnenue u (GUIOreHETHYECKUE
CBSI3M OCHOBHBIX TAaKCOHOB.

Knacec Polypodiopsida. Ornuuurensubie npusHaku kiacca. Ilogkmace Polypodiidae.
I'eorpaduyeckoe pacnpocTpaHeHue, 3KoJorndeckue 0co0eHHOCTH. OTINUUTENbHbIE TPU3HAKH.
OcCHOBHBIE TIPEACTAaBUTENH, CIICIM(PHUKA CTPOCHUS U IIUKJI BOCIIPOU3BEICHHUS.

Kmacc Polypodiopsida. OtmuuurtensHbie mpu3Haku kinacca. Iloakmacc Salviniidae.
OcCHOBHBIE TIPEACTABUTENH, CIICIM(PHUKA CTPOCHUS U IIUKJI BOCIIPOU3BEICHHUS.

Knacc Equisetopsida. OTnrunTensHble MPU3HAKK Kilacca. DKOJIOTHYECKHE 0COOCHHOCTH,
reorpaduueckoe pacnpoctpanenue. OCHOBHBIE NPEACTABUTENH, CHENU(UKAa CTPOCHUS U ITUKI
BOCIIPOM3BEICHUSI.

Otnen Pinophyta. I'eonmormdeckas wucropus. OrnuuutenbHble Tpu3Haku. OCHOBHBIE
HanpasnieHus: 3Botonuu. [lpuHnune! knaccudukanuu. [Ipoucxoxaenue u (GuiaoreHeTUYECKUE
CBSI3U OCHOBHBIX TAKCOHOB.

Kimacc Cycadopsida. ['eorpadgudeckoe pacnpocTpaHeHHE, YKOJIOTHIECKUE OCOOCHHOCTH.
AHaTOMHYECKOE U MOP(OJIOrHYECKOe CTPOCHUE CIIOPO(HTA, LIUKIT BOCIIPOU3BEACHUSI.

Kmacc Pinopsida. Otmmuurensueie mnpuszHaku. Ilogkmacc Pinidae. T'eorpadmuueckoe
pacrpocTpaHeHHe, 93KOJIOIMYeCKHe OCOOCHHOCTH. AHATOMHUYECKOe M MOP(OJIOTHUECKOE
ctpoenne crnopodura. I[lukn BocmpouwsBeneHus. BakHelmme TpencTaBUTENId W HUX
XO34MCTBEHHOE 3HAYCHHE.

Otnen Magnoliophyta kak BBICIIHMI OTanm SBOJIONMHA HA3eMHBIX pacTeHuil. [luki
BOCIIPOM3BEICHHS LIBETKOBBIX PACTECHHIA.

[IBeToK Kak reHepaTUBHBIM OpraH MOKPHITOCEMEHHBIX, BOSHHUKHOBEHHE I[BETKA B XOJ€
HBOJIIOIIMH, OCHOBHBIE HAIIPABJICHUS €r0 MOP(OIOrHIEeCcKOi 3BOIIOLNY.

CtpoeHHe CeMEHH MBETKOBBIX pacTeHUd. Tumbl ceMsH. OCOOCHHOCTH CTPOCHHSI CEMEHHU
JIBYIOJIbHBIX U OJTHOJIOJIbHBIX PACTCHUH.

Kiaccer: Magnoliopsida, Liliopsida, oTnuautensHble TPU3HAKK, OCHOBHBIC HAIlPaBICHUS
HBOJIIOIHH.

[Topsimok  Magnoliales.  [IpumMuTHBHBIE  YEepTHI  CTPOEHUS  BETETATUBHBIX U
pPENpOAYKTUBHBIX OpraHoB. OCHOBHBIC HampaBlieHUs 3BOIIONUH. OCHOBHBIE CEMEWCTBA, HX
TUTIUYHbIE TPEJCTABUTENH, SKOJIOTHUYECKHE 0OCOOEHHOCTH, Teorpaduueckoe pacrpocTpaHeHHe.

IMopsimoxk  Ranunculales. CemeiictBo Ranunculaceae. OTinuuTenbHbIE NPU3HAKH,
9KOJIOTMYECKHE OCOOEHHOCTH, pachpocTpaHeHue. Pa3zHooOpasue cTpoeHusi BEreTaTuBHBIX U
PENpPOAYKTUBHBIX OpraHoB. (OCHOBHBIC HAMPABICHHS SBOJIOIUN CEMEHCTBA. 3HAYCHHE
JIIOTUKOBBIX B XO3SIICTBEHHOM 1€ATEIHbHOCTH YEJIOBEKa.

ITopsmox Rosales. CemeiictBo Rosaceae. OtnuuutensHble mnpu3Hakd. OCHOBHBIE
HanpasieHus: HBomouuu. Knaccudukanusa. OTiMYUTENbHbIE TNPU3HAKH  MOJCEMENCTB.
TunuyHble NPEACTABUTENN, UX XapAKTEPHbIC IPU3HAKU. XO035HCTBEHHOE 3HAUCHHUE.

[Topsimok Fabales. OtnuuurtensHbie mpu3Haku. OCHOBHBIC HaIpaBJCHHUS SBOJIOINH.
Knaccudukanus. OCHOBHBIE CEMEWCTBA, OTIIMYUTEILHBIC TPU3HAKH, TUITUYHbIE TTPEICTAaBUTEIIH,
HX XapaKTEepHbIC MPU3HAKU. XO03SIIICTBEHHOE 3HAUYCHHUE.
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[Topsimok  Caryophyllales. OcHOBHBIE ceMeWCTBa, WX OTJIWYUTEIbHBIC TPU3HAKH.
DKOJIOTrHYeCKHe OCOOCHHOCTH, reorpaduueckoe pacipoCTpaHEHUE, THUITUYHBIC TPECTaBUTENH,
3HAYEHHE B XO3MCTBEHHOM IESATEIbHOCTH YEJIOBEKA.

[Topsmox Capparales. CemeiictBo Brassicaceae. OTauuuTenbHble MPU3HAKH CEMEHCTBA.
OcHOBHbIE HAINpaBJICHUS SBOJIIOIMH ceMeiicTBa. TUNMMYHbBIE MPEACTaBUTENH, UX OCOOCHHOCTH,
3HAYEHUE B XO35MCTBEHHOM JEATEIIbHOCTH YEJIOBEKA.

[Topsimox Malvales. CemeiictBo Malvaceae. OTau4nTeNIbHBIE TPU3HAKK CEMEIHCTBA, €ro
TUTIUYHBIE TIPEJICTABUTEIHN, HX XapaKTEPUCTHKA, 3HAUCHUE B XO3IHCTBEHHOU NEATEIILHOCTH
YeloBeKa.

[Topsnox Cucurbitales. CemelictBo Cucurbitacea. OTinuuTenbHbIe IPU3HAKA CEMEHCTBA.
TunuyHble npeacTaBUTENH, UX 0COOEHHOCTH, 3HAaYCHHUE B XO3SICTBEHHON AESITETbHOCTU
YeloBeKa.

[Topsimok  Solanales. CemeiictBo Solanaceae, OTAMYMTENbHBIE TNPU3HAKUA, THITUYHBIC
MIPEJICTABUTENN, UX OCOOCHHOCTH, 3HAUCHUE B XO3SIICTBEHHOH JIEATEILHOCTH YETIOBEKA.

[Topsimok Lamiales. CemetictBo Lamiaceae, OTIMYMTENbHBIE TPHU3HAKH, TUITUYHBIC
MPEICTAaBUTENN, UX OCOOCHHOCTH, MPAKTUYECKOE 3HAUCHUE.

[Topsimok Asterales. CemeiicTBO Asteraceae, OTIMYMUTENbHBIE TPU3HAKH, OCHOBHBIC
HAmNpaBIIEHUsI DBOJIONWH, KilaccU(UKAIWs, THUIIMYHBIC TPEACTABUTEIH, HX OCOOCHHOCTH,
MIPAKTUYECKOE 3HaYCHHE.

[Topsimox Betulales. CemeiictBo Betulaceae. Ilopsmox Fagales. CemeiictBo Fagaceae.
I'eorpaduueckoe pacnpoctpanenrne. OcoOEHHOCTH CTPOEHHUS BET€TaTUBHBIX U PETPOTYKTUBHBIX
opraHoB. bwuonorus omnbuleHHs. TUNWYHBIE TPEACTABUTENH. 3HAYCHHE B MPAKTHYCCKON
NesITeIbHOCTH YeJIOBEKa.

ITopsnoxk Liliales. IIpuMuTHBHBIE YepThl CTPOCHUS, OCHOBHBIC HAIIPABICHHS YBOJIOLIUH.
OcHoBHbIE cEeMEHCTBa, MX OTIMYMUTEIbHBbIE NpPU3HAKH, reorpaduueckoe pacmpocTpaHEHUE,
IKOJIOTHYECKHE OCOOCHHOCTH. TUNMYHBIC MPEACTABUTENH, UX XapaKTEPHbIC MPU3HAKH.

[Topsimok Orchidales. CemetictBo Orchidaceae. OtnuuuTenbHBIC TPU3HAKK CEMEMCTRBA.
I'eorpaduueckoe pacmpocTpaHeHHe, 3KOJOTMYeCKHe OCOOEHHOCTH. bBHOJOrHs ONbUICHUS.
OcHOBHBIE POJIBI M BUJIbI, UX XapaKTepHble Mpu3Haku. [IpakTuueckoe 3HaYeHHE.

[Mopsimox Poales. CemeiicTBo Poaceae, oTnmuunTenbHbIe MPU3HAKU, OMOJIOTHS OMBLUICHUS,
TUMIUYHBIE TPEACTABUTENH, HX OCOOCHHOCTH, 3HAYEHHE B XO3SHUCTBEHHOW JAEATEIbHOCTU
YeloBeKa.

OcHOBBI (PMTOLIEHOJIOTHH
[Tonsitne o ¢utoneHose, ero npuszHaku. CocTaB (UTOIEHO3a M €ro KOJHMYECTBEHHAs
orenka. Ctpykrypa QurorneHosa, ee xapaktepuctuka. DopMbl AWHAMHUKH (DUTOIICHO30B, UX
xapakTepuctruka. Kiaccupukanms pacTUTEIIEHOCTH 110 IOMHHAHTHOMY TIPU3HAKY.

7. YYHEBHO-METOJNUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
Ocnoenaa numepamypa:

bepceneBa C. A. JlabGopaTopHblii mpakTUKymM T0 OoraHuke. Yacte 1: AnaTtomMusi u
Mopdonorust pacteHui [DNAEKTPOHHBIA pecypc] : . — DNEeKTpOH. JaH. — YCCYypHIACK
[Tpumopckas 'CXA (ITpumopckasi TocyaapcTBeHHasI CEIbCKOXO3AMCTBEHHAs akaaemusi), 2014.
— 236 c./ Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll id=70625)

Kyiikosa, T. B. boranuka: anaromust u Mopdosiorusi pacrennid. [Ipaktukywm : yde0. mocodue
s By3oB / T. B. XKyiikoBa. — 2-e u3a., 3-e uza. nepepad. u gom. — M. : U3garensctBo FOpaiiT,
2018 (2019, 2020). — 181 c.

Jlorosa JI. Y. boranuka [Tekct] : Mopdonorus u aHaTOMUSI BBICHIMX PACTCHUN : YUEOHHK

JUTsl By30B 10 OuonorudeckuMm creruanpHocTsaM / JI. U. JlotoBa. - 3-e u3a., ucnp. - Mocksa :
KomKnura, 2007. - 510 c.



boranuka : Kypc ameromorun n mukonoruu : YueOnuk / Ilox pen. FO. T. JlpsikoBa. —
Mocksa: U3a-Bo MI'Y, 2007. — 559 c.

boranuka : Kypc MHKoOIOTMM W ajibronoruu : Pabouas terpanp s 1a00paTOPHBIX
3aHATHI ctynaeHTta 1 kypca DEMU. 2-e uzn., nepepad. u gonons. / ABT.-cocT. O. B. Menunr. —
Hwxuauit Tarun, HuxkHETarmyibCKuil ToCy1apCTBEHHBIN COLUAIBHO-TIEAArOTHYECKUN UHCTUTYT
(punmman) ®I'AOY BO «Poccuiickuii rocynapcTBEHHBIH MpoQeccHOoHaTbHO-TIEAarornuecKuit
yHuUBepcute», 2019. — 40 c.

[ToroBa, B. T. Cucremaruka pacrenuii : yuebnoe nocodbue / B. T. Ilonosa, A. A. Iloroa. —
Boponex : BIJITY, 2015. — 171 c.— Tekcer: anexkTpoHHBIN / JlaHb : 3JIE€KTPOHHO-
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/71672

XycanHoB A. @., XycaunoBa C. A. Cucrematuka Hu3mux pacrenuid, U3a-so: BI'TTY um. M.
Axmysbl (bamkupckuii rocyaapcTBEHHBIM NEAarorn4eckuil yuuBepcureT uM.M. AKMyiuisl ),
2016. —54 c./ Pexxum noctyma: https://e.lanbook.com/book/93039

Jlononnumensnan numepamypa:

Boranuka : yueOnuk ams By3oB / mox pen. I'. I1. SIkosnea, M. 0. ['onuaposa. — 4-e u3n.,
uctp. u non. — Cankr-Ilerepoypr : CnerJlur, 2018. — 879 c.

EneneBckuii A. I'. boranuka [Tekcr]. CuctemaTuka BbICIIUX, UM HA3€MHBIX, PACTCHUN:
[yaeO. mist men. By3oB mo cnerl. "buonorusa"] / A. I'. Enenesckuii, M. I1. ConoBseBa, B. H.
Tuxomupos. - 2-e uzn., uctp. - Mocksa: Axagemus, 2001. - 428 c.

Kopuarmna WM. A. CucremMarnka BBICIIUX CIHOPOBBIX pAacCTEHHWH C OCHOBaMHU
naneoboranuku [Teker] : yue6. mis By3oB / U. A. Kopuaruna ; CIIO. roc. yH-T. - CaHKT-
[TerepOypr : M3a-Bo C.-Iletepl. yu-ta, 2001. - 696, [1] c. : .

[TayToB A. A., Pa3MHOXeHHE pacTeHUi: Y4eOHUK [DIEKTpOHHBIN pecypc] : yueOHUK —
OnektpoH. ngaH. — Cankr-Ilerepoypr : CIIOI'Y, 2013. — 164 c¢. / Pexum pocryna:
https://e.lanbook.com/book/94700

Cucremaruka BbICIIUX pacTeHuid [Tekcrt] : pabouast TeTp. mis 1ab. 3aHATUN CTYACHTOB 1-
2 kypca ®EMMU / aBt.-coct. O. B. Menunr. - Huwknuit Tarun : HTT'CIIA, 2013. - 55 c.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

1. Jlekunonnas ayauropusi — Ne 301.

1.1. Komnerotep (HOyTOYK),

1.2. MynpTuMeauanpoexTop,

1.3. [Ipe3eHTauuu K JEKIUSIM.

2. CnennanusupoBaHHas Jadoparopus 6oranuku — Ne 314.

2.1. TeneBusop,

2.2. MHKpPOCKOIIbI ¥ 000pY0BaHUE JUISI U3TOTOBIICHHUS] MUKPOIIPETIapaToB,

2.3. XKXuBble 00beKTHI, GUKCUPOBAHHBIA MaTepUa, repOapuii, MUKpOIIperapaThl,
2.4, TaOauLbl, CXEMEI.



