[Tonmucano 371eKTPOHHOH MOAIIHCEIO:

Bepaxunkuii Janun I'puropeesuy

HomxrocTs: Jupextop KI'TIM KemIV

Hata u Bpens: 2025-04-23 00:00:00
471086fad29a3b30e244¢728abe3661ab35¢9d50210det0e75e03a5b6£di6436

MHHUCTEPCTBO HAYKHU M BBICILIEI'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPALIAN
@enepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BhICILIErO 00pa30BaHUs
«KeMepoBCckuil rOCy1apCTBEHHBIH YHHBEPCUTET)
Ky30acckuit ryMaHUTapHO-TIEIarOTHYECKUH HHCTUTYT
(esepabHOIO rOCyIAPCTBEHHOTO OH/HKETHOTO 00pa30BaATENBHOTO YUPEKICHHUS
BhICIErO 00Opa3oBaHMs
«KemepoBCKHI TOCY1apCTBEHHBIN YHUBEPCUTET»

DAKYJIBTET ®H3ZHIYECKOH KYJIbTYPbI, ECTECTBO3SHAHH
H IIPHPO/OITO/IB30OBAHHA

VYTBEPXJIAKO
JIEKAH ®DKEIT
Psicos B.A.
20.03.2024 r.

Paboyas nporpamMma M CUMILIHHBI

51.0.11.03 Boranuka ¢ 0CHOBaMH MHUKPO0H0J10THH U PU3HOTOTHH PACTeHHH

Hanpapnenue moaroToBku
45.03.05 «lledacocuueckoe obpasosarue (¢ 08yMa RpopuIAMU NOO2OMOBKLL)»

HanpagsiienHocTs (Ipo(uib) MoAroTOBKH
«buonozus u Xumusy

bakanaspuam

KBanuduxanus BBITyCKHHKA
bakanasp

®dopma 00yueHus
Ounasn

l'ox nabopa 2020

Hosoxkyzuenk 2024



Jlucer BHecenusi usMeHenuii B PIL/]

PIIA 51.0.11.03 boranuka ¢ 0ocCHOBaMH MUKPOOUOJIOTHH ¥ (hU3UOJIOTUH PACTCHUH

Cenenusi 00 yrBep:KIeHUM:

VYTBepxkaeHa YUEHbIM COBETOM (pakynbTeTa

(mpotokon Yuénoro coBeta dakyiabTeTa Ne 6a ot 12.03.2020)

Ha 2020 rox Habopa

OnoOpena Ha 3aceJaHuH METOANYECKON KOMUCCUHU

(mpoToxoa MeTonuueckoit komuccuu pakynprera Ne 5 ot 27.02.2020)
OnoOpena Ha 3acenanuu kadeapsl EJ]

(mpotokon Ne 6 ot 20.02.2020) H.H. Muxaiinosa )

VYTBepxaeHa YUEHbIM COBETOM (paKyibTeTa

(mpoTtokon Yué€noro coseta ¢akynpTeTa Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHud METOANIECKON KOMUCCUU

(mpoTOKOJI MeToaAuYecKoi komuccuu ¢axkynabrera Ne 3 ot 25.02.2021)
OnoGpena Ha 3acenanuu kahenps EJ]
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Ha 2020 rox Habopa

OnoOpeHna Ha 3aceJaHud METOANIECKON KOMUCCUH
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Onobpena Ha 3acenanuu kadeaps EJ]

(mpotokon Ne 6 ot 16.02.2022) A.T". XKXykoBa

VYTBepxneHa YUEHbIM COBETOM (pakyibTeTa

(mpoTtokon Yué€noro coBeta ¢akynpTera Ne 7 ot 16.03.2023)

Ha 2020 rox Habopa

OnoOpeHa Ha 3aceJaHud METOANIECKON KOMUCCUH

(mpoTokoJa MeToauuecKoi komuccuu ¢axynabrera Ne 3 ot 17.02.2023)
Onobpena Ha 3acenanuu kaheaps EJ]

(mpotokon Ne 6 ot 26.01.2023) A.T". XKXykoBa

VYT1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa

(mportokoa Yuénoro cosera ¢paxynbrera Ne 6 ot 20.03.2024)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKOW KOMHCCUU

(mpoTokos MeToaudeckoit komuccuu axkynaprera Ne 3 o1 20.02.2024)
Onobpena Ha 3aceqannu kadenpsr EJI

(mpotoxon Ne 7 ot 14.03.2024) A.T". )KykoBa
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1.1leap AUCHMIJINHBI.

B pe3ynbrare 0CBOGHUS JaHHOW AUCHUIUIMHBI y 00y4YaIOLIErocs JOJIKHBI ObITh C(HOPMUPOBAHbI
KOMITETEHIIMM OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeNIbHOM MpOrpaMMbl OaKanaBpuara:
__OIK-8
1.1 ®opmupyembie KOMIETCHIIUA
Tabmuna 1 - ®opMupyemble TUCHUITTMHON KOMIIETEHIUU

Haumenosanune BUJa | HauMeHOBaHHE KaTero- Kon 1 Ha3BaHMe KOMIIETEHIINHA

KOMIIETCHIIUH (yrusep- _
canvhas, obwenpogheccuo- puu  (rpynmer)  Komme

HanbHasA, npogeccuonanvuas) | TCHIHN

obmenpodeccronanpHas | Hayunsie ocHoBel mema- | OIIK-8. CriocoOeH ocyImiecTBIsITh mearo-
TOTHYECKOW  JIeSATENTbHO- | THYECKYIO JICATEIBHOCTh Ha OCHOBE CIie-
CTH [IUATHHBIX HAYYHBIX 3HAHUI

1.2 UHaukaTopbl J0CTHKEHUSI KOMIIETeHIHii
Tabmmma 2 — HAMKaTOPHI JOCTHIKEHUS KOMIIETCHITNH, (POPMUPYEMBIC TUCITUTITUHHON

Kon u nHazBanme kommeteH- | MHAMKATOPHI JTOCTIOKeHUS! | JIMCIUTUIMHBI U PAKTHKH, (HOPMH-

1015051 komrerenuuu no OIMOTT pytoume kommerenunio OITOIT
OIIK-8. Cmnocobern ocy- | OIIK-8.1 Ilpumensier cne- |b1.0.10.01 IuTtomorust ¢ ocHoOBaMu
HIECTBIISATh nefarorude- | uaabHbIC HAYIHBIC 3HAHUS TUCTOJIOTHH U SMOPHOJIOTUH.

CKYIO JESTENHHOCTh Ha OC- | mpeaMeTHo# obnact B neaa- | 51.0.10.02 3ooorus.
HOBE CIICLIMAJIBHBIX Hayd- | rorudecko aearenbHocTy no | b1.0.10.03 boranuka ¢ ocHoBa-

HBIX 3HAHUH. pOo(UITIO TOITOTOBKH. MH MHUKPOOHOJI0TUM U (PU3H0JI0-
OIIK-8.2 Bnaneer MmeTogamMi | rUU pacTeHHH.
Hay4YHOTO UCCIIEIOBaHUS B b1.0.10.04 AnatoMus 4yeoBeKa.
MpeIMETHOM 00IacTH b1.0.10.05 O6mas sxonorus

b1.0.10.06 ®uznonorus yemoBeka
Y )KHBOTHBIX

b1.0.10.07 buoxumus

b1.0.10.08 MonekymnsipHass 6uom0-
TUSl U TeHeTHKa

b1.0.10.09 Teopus 3BostONIUN
b1.0.11.01 OcHOBBI CTEXHOMETPHUH
U XUMHUYECKOTO IKCTIEPUMEHTA
b1.0.11.02 OOmast u HEeopraHuye-
CKast XUMHUS

b1.0.11.03 Opranunueckas xumus u
OCHOBBI CYIPaMOJEKYJISIPHOH XH-
MUU

b1.0.11.04 Ananutrnueckas XuMHs
Bb1.0.11.05 OcHoBBI MUHEpaAIOruu
U KPUCTAJUIOXUMHH

b1.0.11.06 OcHoBBl MHUHEpaAIOrUU
U KPUCTAJUIOXUMHH

b1.0.11.07 IlpuknagHas Xumus u
OPTraHUYEeCKHUI CUHTE3

b1.0.11.08 Xwumusi BBICOKOMOJIE-
KYJISPHBIX COETUHEHUI

B2.0.01(Y) VYwuebnHas mpakTHKa.
O3zHakoMuTeIbHAS MPAKTHKA
b2.0.02(Y) VYwuebnHas mpakTHKa.
TexHonornueckas mpakTHKa
b2.0.03(Y) VYwuebnHas mpakTHKa.
[TpoexkTHO-TeXHOJIOTHYECKasT MpaK-
THKA

b2.0.04(I1) [Ipou3BoacTBEHHAS
npakTuka. Ilemarormdeckas mpak-




Konx n HazBaHue KOMIIETEH-

895051

HNuaukatopsl
koMnerennuu no OITOI]

JOCTHIXKCHU A

JIMCUUTUIMHBL U TIPAaKTUKH, GOpMHU-
pyromue komnereHuuo OITOIT

THKa
OT/.02 dusuonaorusi >XUBBIX CH-
cTeM

1.3 3nanus, ymenus, HaBbiku (3YB) no nucuuniune
Tabmuma 3 — 3HaHusi, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTHOM

Kox n Ha3zBanue komie-
TEHIUN

Nuaukatopbl  TOCTHXKEHUS
KOMIIETEHIINHU, 3aKperieH-
HBIE 3a JUCLUILIIMHON

3Hanus, ymenus, HaBblku (3YB), dop-
MHUpYyEMbIe JUCIUTUTMHON

OIIK-8. Cnocoben ocy-
HIECTBIISAITh IEJaroruye-
CKYIO JIeATeIbHOCTh Ha
OCHOBE CHEIUATbHBIX
Hay4YHBIX 3HAHUH

OIIK-8.1 TIlpumenser cne-
[[UATBHBIC HAyYHBIC 3HAHUS
MpEeAMETHOM 00JIacTH B Tie-
Iaroru4eckod  JAesITEIbHO-
CTH MO TNPOPHUIIO TOIrO-
TOBKH.

OIIK-8.2 Bmameer meronma-
MU HAay4YHOTO UCCIICTOBAHUS
B IIPEAMETHOM 00acTH

3HaTh:

- Hayunoe comepxanue # COBpEMEH-
HOE COCTOSHHE MpeIMEeTHON obmacTtu
«buonorus», nexaiiee B OCHOBE CO-
Jep>KaHusl TPEno/laBaeéMoro y4eOHOro
npeaMeTa.

- MeToasl mpoBeAeHUS HAYYHOTO HC-
CIeIOBaHMUS B MPEAMETHOH 00macTu
«buonorus».

Ymern:

- Hcnonws3oBaTh HayyHblE 3HAHUS
npenaMeTHoi obnactu «buonorus » B
NEeAarornyecko  JesITebHOCTH IO
PO TOATOTOBKH.

- Pemates Hay4yHO-HCCIIEIOBATENbCKHE
3a/1a4yl MEeJaroruyecKor JesTebHOCTH
Mo NpoQuUI0 MOATOTOBKM HAa OCHOBE
CHEIMANIbHBIX HAYYHBIX 3HAHUH.

- IlpumeHsTh HayuyHble 3HAHUA Tpe.-
METHBIX o0yiacTeil mpu pazpaboTke 00-
pa3oBaTENbHBIX MIpOrpaMM, pabouux
porpaMM y4eOHBIX MPEIMETOB, KYpPCOB
BHEYPOUHOI1 1eATEIbHOCTH.

Baaners:

- Cnocobamu mosrydeHus HHGOpMAIIH
O COBPEMEHHOM COCTOSIHUM Hay4HbBIX
WCCJICIOBAaHUI B TIPEIMETHOW O0O0JacTH
«buonorusy».

- Cnoco0amu MpUMEHEHHUsI Pe3yIbTaTOB
COBPEMEHHBIX HAYYHBIX HCCIICJOBAHMIA
npeaMeTHo obnactu  «buomorus» B
NEJaroru4eckoil  JAESITeNIbHOCTH IO
POQUITIO TOATOTOBKH.

- Cnocobamu 00OCHOBaHHUS W Tpea-
CTaBJICHUS PE3YJIbTaTOB HAy4YHOTO HC-
CJIEIOBAHMS MO TPOQUITIO TTOJTOTOBKH.




2 O0béM M TPYA0EMKOCTH IMCHMIIMHBI 10 BUAAM Y4eOHBIX 3aHATHII. @OPMBI IPOMEKY-

TOYHOM aTTeCTAIMMU.

Tabmuma 4 — O6beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJAM Y4eOHBIX 3aHATHN

OO6mrast TPYIOEMKOCTh | BUJBI y4eOHOW pabOThI 1O JHC-
LIUITMHE, IPOBOUMBIE B pa3HbIX (hopmax

O6BEM yacos 1o Gop-
MaM O00y4YeHUs

00

1 OGmmast TpyI0€MKOCTh JUCIUILTAHBI

468

2 KonrtakTHas paborta oOydarommxcs ¢ MperojaBaTeeM
(o Bugam y4eOHBIX 3aHsITHIA) (BCETO)

158

AynutopHas pabora (Bcero):

158

B TOM YHCIJIC:

JIEKIAHA

64

MPAKTUYCCKUC 3aHATHUSA, CCMUHAPBI

MPAKTUKYMBbI

nabopaTopHbIE PaOOTHI

94

B UHTEPAKTHBHOU (hopme

B DJICKTPOHHOU (hopme

BHaeaynuropHas pabota (Bcero):

B TOM 4YHWCJIe, WHIWBHIyaJlbHas paboTa oOydaro-
IUXCA C IPCTIOAaBaTCICM

MOATOTOBKA KYpCOBOM pabOTHI /KOHTAaKTHas paboTa

IpyNmnoBasi, WHAUBUAyalbHAas KOHCYJIbTAllUs H
UHBIC BUIBI y4eOHOU NeATeNbHOCTH, MpeaycMaTpHuBa-
IOIIIE TPYNIIOBYIO WM WHAUBUIAYaIbHYIO paboTy 00y-
YarOIIMXCs C MPENoIaBaTeIem)

TBOp4YecKas pabora (3cce)

3 CamocrostenpHast pabota oOydaromuxcsi (BCero)

238

4 1IpoMexxyTouHasi aTTecTalus 00y4Jaromerocs

36 4. 3K3aMeH -2 ceMecTp,
3aueT — 3 ceMecTp
3aueTr — 4 cemecTp

36 4. 9K3aMeH -5 ceMecTp




3. YueOHO-TeMaTH4eCKHii IVIAH U COAEPKaHUe JHCHMIIIMHBI.

3.1 YueOHO-TEeMATHYECKHI IIJIAH

Tabnuua 5 - YueOHO-TeMaTHUecKui mi1aH 04HOi (OpMbI 00yUEHHS

E Ob6mas TpynoeMKoCTh 3aHsATHII (Yac.) DOopMBI TeKy-
@]
o- [IETO KOHTPOJIS
oy Pasziesbl ¥ TeMbl JUCLUIUTAHBL [0 |, P2/ 020 300 M IDOME3KY-~
p y
= CMKOCTB|  AynuTopH. AyIUTOpH. TOYHOI aTTe-
3aHATHAM
a (6cezo 3aHATHUSA CPC 3aHATHUSA CPC | cramum ycre-
Z = uac) | nexw. | nab.p. nekiL. | 1a6.p. BaEMOCTH
Cemectp 2
AHaTtomusi 1 MOp(OJIOTHs pacTeHH i
1 AnatoMust 1 MOpPQOJIOTHsI pacTe- 24 2 2 20 Ompoc, 3a-
Hui. OpraHuzanus  TUMUYHON T2 - MOHs-
PacCTUTEIBHOM KIETKH THHHOTO
arrapara,
71a0. paboT
Knaccudukanus u crpoenue pac- 28 2 6 12 Onpoc,  3a-
TUTEJLHBIX TKAHEH HIP(ISTa nad.
pabot
3apobIlll ¥ IPOPOCTOK KAk 8 2 2 4 Ompoc, 3a-
HaydaJbHBIE JTalbl OHTOICHE3a wura  71af.
I[BETKOBBIX paCTECHUI pabot
Kopens u kopHeBas cucrema 12 2 4 6 Ompoc,  3a-
mura  Ja0.
pabor
IToGer u cucrema moOeros 30 4 6 14 Ompoc, 3a-
mura  Ja0.
pabor
BocnpousseneHue upa3MHOKE- 12 2 4 6 Ompoc,  3a-
HUE pacTeHUI mura  j1ao.
pabot
OKOJIOTMYECKUE TPYNIbl U KHU3- 8 2 2 4 Ompoc,  3a-
HeHHbIE (OPMBI pacTeHuil. Bos- mura  1ab.
pacTHbIE U CE30HHBIC H3MEHEHUS pabor
DK3aMeH 36
HUTOI'O no cemecTpy 144 | 16 26 66
3 cemecTp
CucremaTnka pacreHuii
BBezienue B cucTeMaTHKy pac- 24 2 2 20 Ompoc, , 3a-
TeHUH I_I_II/éTa na0.
paooT, TC-
CTUPOBAHHEC
HapctBo ['puosI 12 2 4 6 Ompoc, , 3a-
mura jad.
pabor, Te-
CTUPOBAHHE
Husmue pacrenus 16 4 4 8 Ompoc, , 3a-
muTa jaao.
pabor, Te-
CTUPOBAHNE
Bricuime pactenus 44 6 14 24 Ompoc, , 3a-
mura jao.
pabor , Te-
CTUPOBAHHEC
[TonsTue gurorneHosa 12 2 2 8 Ompoc, , 3a-
[1Ta J1a0.
pabot,  Te-
CTUPOBAHHEC
HUTOI'O no cemecTpy 108 | 16 26 66
4 cemecTp

DuU3H0JI0THS PACTUTEIbHON KJIETKH




E OOmas TpynoeMKocTs 3aHATHH (4ac.) DopMBI TEKyY-
% Pa3nensl 1 TEMBl TUCHUIUIMHBI 110 éﬁgfc(; 020 300 mﬁrgpﬁ%feﬁ‘y)? 8
= 3aHATHIM (scezo Aynuroph. AYIHTOPH. TOYHOIT aTTe-
a 3aHATHUSA 3aHATHUSA CPC | cramuu ycre-
Z 5 uac.) | pexn. | na6.p. JeK1L. | 1a0.p. BACMOCTH
[Ipenmer, 3agaun purodusnoio- Ompoc,
rur. OCMOTHUYECKHE SIBJICHUS B 2 KOJIIIOKBUYM
KJIETKE.
Paznuunbie hopMbl mazMoinnsa.
BnusiHue kaTHOHOB U aHUOHOB ) Tectuposa-
cosieil Ha GOpMyY U BpeMsI [LJIa3MO- HHE, CCMIHAp
nu3a.
Boanslit oOMeH pacTeHuil. KoHTpoubHBIii
Tpancnopt BoabI 1O pac- 2 TECT, CEMUHAP
TEHUIO
Omnpenenenue cocyen
CHJIBI PaCTUTEJILHBIX KJIIETOK 2 KonTtpornbHbiii
110 U3MEHEHHIO JITMHBI TKaHU Teer
Onpenenenue cocyuen Ompoc, npuéM
CHUJIBI PACTUTEIBHBIX KIETOK M€E- 2 6okoB,  Te-
tooM ctpyek (o [llapmakoBy) CTpOBAaHHC
DoToCHHTE3
MDOTOCHHTES U XJIOPOILIACTEIL. Ompoc,
[TUrMeHTBI pacTEeHHIA. 2 npueM
0JIOKOB
Mexanusm u sHepreTuka GoTo- KoHnTtposns-
CHHTE3a 2 HBIA  TECT,
CEMHHAp
XpomaTorpaduuecKuid Omnpoc,
METOJ pa3aciacHUs IMTMCHTOB 3¢€- npuEM
JICHOTO pacTeHHs Ha PUITHTPOBAIIb- - 4 6toKos,
Hoii Gymare eCTiposa-
Oxomnorusi GOTOCHHTE3a Kourpoins-
HBII TECT,
CEMUHApP
JIbIXaHue pacTeHni
AHadpoOHas u a>pobHas (a3bl JbI- Konrpor-
4 HBII TECT,
XaHHA CEMHHAp
OO0HapyxeHue AeTUAPOTreHas3 B Onpoc, npu-
PACTUTENbHBIX TKAHAX - 2 &M OJI0KOB,
TECTUPOBA-
HUEC
DKOJIOTHS AbIXaHUS KonTpois-
HbIN
TECT, CEMHU-
Hap
Onpenenenne Ompoc, mpu-
AKTHUBHOCTH KaTana3bl U PEeIyKTa3bl ) ) igcmgg;;ola,
B JIUCTHSIX JIOIEU o
KopHeBoe nuranue pacrenui
KopHeBoe nutanue pacteHuit Konrpois-
2 HBIA
TECT, CCEMHU-
Hap
MUKPOXUMUYECKHUN aHAITH3 30JTbI - Ompoc,
pacteHuit 2 npueM
0JIOKOB,

TCCTUPOBA-




E OOmas TpynoeMKocTs 3aHATHH (4ac.) DopMBI TEKyY-
% Pa3nensl U TeMBI OUCIUAILIMHEI 110 pyao- 020 300 mﬁrﬁp‘;&ﬂeﬁ‘y’? g
o] CMKOCTB|  AynuTOpH. AyIUTOPH. TOUHOMN aTTe-
a 3aHATHAM (6ceco 3aHATHUSA CPC 3aHATHUSA CPC | cramuu ycre-
2 5 uac.) | pexu. | na6.p. JEKIL. |1a0.p. BacMOCTH
HHUC




% OOmas TpynoeMKocTs 3aHATHH (4ac.) DopMBI TEKyY-
2 Pazzesnbl ¥ TeMbl AUCIUTUIMHBI 10 ég)ggc(; n 000 300 mlirr?plcc)?\aHeTxg;il g
a 3aHATHIAM (scezo YAHTOPH. AyIHUTOPH. TOUHOI aTTe-
a 3aHATHUSA CPC 3aHATHUSA CPC | cramuu ycre-
Z 5 uac.) | pexn. | na6.p. JeK1L. | 1a0.p. BACMOCTH
YcBoeHue a30Ta paCTEHUAMU KonTpois-
2 HBIN
TECT, CEeMHU-
Hap
OO6HapyxeHue TSHKETBIX METAJUIOB KonTpois-
B TKAHAX pacTeHUH 2 2 HBIH  TecT,
CEeMUHAap
Pocr ¥ pa3BuTHE pACTEHHH. YCTOHYHBOCTD PACTEHH N
Poct pacrenuii. Otanbl Omnpoc, npu-
OHTOTEHE3a - 4 &M
0y0KOB, Te-
CTUPOBAHHEC
DU3NO0JIOTUUECKUE OCHOBBI KouTposib-
CTapeHUs paCTeHUI 2 ) HBI
TECT, CEMHU-
Hap
Bansaue xommdecTra KoHTpoib-
(epMeHTa U peaKiuy CpeIbl Ha i 2 HBIH TeCT,
THIPOJIA3 KpaxMaja cemuHap
Biusaue remneparypsl Ha Koutposs-
aKTUBHOCTH aMHJIa3bI ) HbIH
TECT, CEMH-
Hap
HUTOI'O no cemectTpy 72 16 22 | 34
S cemecTp
OcCHOBBI MUKPOOHOI0THH
CrenuduuHOCTh 12 2 4 12 YerHblit
1. MPOKAPUOTHOU KIIETKH U METO- onpoc
JIOB €€ U3YUCHHUSI.
) Cucrematnka W KJac- 14 4 4 12 Tecr
' cudukanus bakrepuit
OTHolIEHNE TPOKAPUOT K 10 2 2 12 VcerHblii
3. (dhakTopam cpepl onpoc
Tect
Jlenenue, pa3sMHOKEHHUE, 12 2 4 12
4. | KyJIbTUBUPOBAaHUE MUKpOOpra-
HU3MOB
5 ['eneTuka nmpokapuor 10 2 2 12 VcTHbli
OIpocC
Tune! nutanus Gakrepuii. Mera- Konrpois-
GomusM. Criocobbl obecreueHus Hasi pabora
6. | »Heprueil - OpoxeHue, adpoOHOE 14 4 4 12
JbIXaHue, aHa’pOOHOE JbIXaHUE,
(hOTOCHHTE3, XEMOCHHTE3.
DK3aMeH 36
HToro no cemectpy 144 16 20 72
Bcero: 468 | 64 | 100 | 232

3.2. Conepxxanue 3aHATHI 110 BUIaM Y4eOHO# padoThI

Tabmuma 6 — ConeprxaHue TUCIUTUTMHBI

1/

HaumenoBanue paznena, TeMbl
JUCIIATIIMHBI

ConepxaHue 3aHITUA




2 cemecTp

AHaTtomusi 1 MOP(OJIOTHs PACTEHMI.
Opranu3anus THNNYHOH PACTUTEIbHOH KJIETKH.

Cooepotcanue 1eKyuoHHO20 Kypca

I1.1.

Brenenune. boranuka Bboranuka xak Hayka. [Ipeamer u mecto B cucteMe Hayk. Poib
Kak Hayka. Opranuzanus pacrenuii B 6nocgepe. OcoOEHHOCTH OpraHU3aluy PaCTCHUH.
pacTUTENBHOMN KIETKH Krnerka — ocHOBHast CTPyKTypHO-(QYHKIHOHAIbHAsI €AMHUIIA
CTPOEHMS,  Pa3BUTHS U KHU3ZHEACITEIbHOCTH OpraH1u3Ma pacre-
Huii. Kiterounas teopust. Knaccudukanus KieTok.

Opranuzanust pacTUTeNbHON KieTku. OOmiee mpeacTaBiIeHUue O
miacTuaax. XJoporacTel. ['eHeTHYecKHil ammapar XJIOopoIuia-
ctoB. Jleiikorutactel. Xpomorutactel. OHTOr€HE3 M B3aWMHOE
npeBpaiienne miactul. [IpoucxoxkaeHune xjaoporuiactoB. Baky-
onu. Knerounast 060104Ka.

Cooepoicanue 1a60pamopHvIX 3aHAMUL

1.1.

YcerpolicTBO MUKpOCKOTIA YCTpolcTBO CBETOBOrO MUKpOCKomna. MexaHndeckas U ONTHYE-
U TpaBujia paboThl C HUM. cKasi cuctema Mukpockona. [IpaBuna paboTel ¢ MUKpPOCKOIIOM.
ITmacTuabr XJoponiacTel B KJIETKaX JMCTa 3JI0AEU KaHAJICKOW. Xpomoruia-
CTBI B KJIETKaX OKOJIOIUIOAHHUKA PSOUHBI CUOMPCKOI U IIMITOBHU-
Ka MOPIIMHUCTOrO. JIEHKOIIacTel B KJIETKaX SIHAECPMBI JINCTA
TpageCKaHIINU

BUPIUHCKOM.

Kanaccudukanus u cTpoeHne pacTUTENbHbIX TKAHEH

Cooepoicanue 1eKYUOHHO20 Kypcd

2.1.

Oomiee monarue o Tkausax U | Pacrurensueie Tkanu. Knaccupukanus. Mepucremsl. [1okpos-
UX Kjaccu(uKanuu HbIE, MEXaHUUYECKHE, OCHOBHBIE U IIPOBOSIINE
TKaHHU.

Cooepoicanue 1a00pamopHbiX 3aHAmull

2.1.

HOKpOBHBIe TKaHHU CTpOGHI/Ie SMUACPMBI JIMCTBCB ABYAOJIBHBIX W OJHOJOJIBHBIX
pacTeHui Ha NMpUMepe TepaHu U KyKypy3bl. CTpoeHHE KPOIOIINX
TPUXOM KOPOBSIKA OOBIKHOBEHHOTO.

Ctpoenue nepuaepMbl cTe01st Oy3UHBI.

2.2.

MexaHuueckue TKaH! Konnenxuma yeperikoB JTUCTbEB CBEKIIbI OOBIKHOBEHHOM. CKile-
peHxuMa ctelmns pxu noceBHO. Ckiepenasl B IUIOAAX TPYIIN
OOBbIKHOBEHHOH. Bonokna nubpudopma IpeBECHHBI TOMOJS
JIABPOJIMCTHOTO.

2.3.

[IpoBosiue TKaH! [IpoBonsmue 3meMEeHTHI (JI03MBI M KCHUJIEMBI ITy4YKa CTEOJIs
THIKBBI OOBIKHOBEHHOW. IIpoBojsiiue 5>IeMEHTBI KCHUIIEMBI
CTeOJISI THIKBBI. T paxeu ibl COCHBI.
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OO0pazoBarenbHbBIE 1 OCHOB- AnwukanbpHas, O0KOBas M BCTaBOYHAs MEpUCTEMa Ha INpHMeEpe
HbIE TKaHH no0era KJeHa SCEHEIMCTHOro. ACCUMIIALIMOHHAS NapeHXHMa
JMCTA PAaCTEHUs, 3amacaronias napeHxuMa KIyoHs KapToges.

331)0)1])[[1[ H IMPOPOCTOK KAaK HAYAJBbHBIC 3TAallbl OHTOI¢HE3a IBETKOBLIX paCTeHHﬁ

Cooepoicanue 1eKYUuoOHHO20 Kypcd

3.1.

CtpoeHue npopocTKOB U OOm1ast XapakTepuCcTUKa ceMsiH. AHATOMUYECKOE CTPOCHHE CeMe-
CEeMsTH Hu. [lokoii cemsiH. PacnipocTpanenue ceMsH. Y CJIOBHS TPOpacTa-
HUA ceMsH. Tunel mnpopacranus cemsH. IIpopocTtkm u  ux
pa3BUTHE.

CoOeporcanue 1abopamopHuIX 3auamul

3.1.

CtpoeHue npopoCcTKOB U BHemniHee 1 BHyTpeHHEE CTPOCHUE CeMsH (acoyiv U MIIEHUIIBI.
CeMsIH Crpoenne npopocTKOB (acoiy U MIISHULIBI.

Kopenb 1 kopHeBas cucrema

Cooepoicanue 1eKyuoHHO20 Kypca




4.1.

Kopens kak opran pacTteHus

OO111e 3aKOHOMEPHOCTH CTPOCHHUS BET€TaTUBHOTO Teja
pacrenus. Bersinenue. Kopens kak opran pacrenus. Mopdoio-
ruyeckoe cTpoeHue KopHs. Kiaccudukamus kopHeld. Twurbl
KOPHEBBIX CHCTEM:

4.2.

AHATOMHUYECKOE CTPOCHHE
KOpHS

3oHbI MOJIOAOTO KOpHs. CTpoeHue amnekca kopHd. [lepBuunoe u
BTOPUYHOE aHATOMUYECKOE CTPOECHUE KOPHS

Cooepoicanue 1a60pamopHuIX 3aHAMULL

4.1.

Kopenb, TUIIBI KOPHEBBIX CH-
cTeM

Tunsl 1 GOpMbI KOPHEBBIX CUCTEM. 30HBI MOJIOZOTO KOPHSI.

4.2.

AHAaTOMUYECKOE CTPOCHHE
KOPHSI

[IepBuuHOE aHATOMHYECKOE CTPOCHUE KOPHS UpHUCA FEPMAHCKO-
ro. BropuuHoe anaroMuueckoe CTpOCHHE KOPHSI THIKBBI OOBIKHO-
BEHHOMU.

IToOer u cucrema noderos

Cooepoicanue 1eKYuOHHO20 Kypca

5.1

OOm1ast xapakTepucTHKa 1mooe-
ra. CTpoeHue U BUJBI TIOYEK

[ToGer kak OCHOBHOW BereTaTHBHBII OpraH pacTeHHs.
Mopdomnorus nodera. [Ipoucxoxnenue nodera. CTpoeHUe U BU-
nbl noyek. Jlucropacnonoxxenue. BeTBiieHHME U HapacTaHUE MO-
Oera.

5.2.

AHnaromus credid

CtpoeHue anekca BhICHIUX CIIOPOBBIX PAaCTEHUIA.

[Tonsitue o crene. CtpoeHue crebeit TIayHOBUIHBIX, TAITOPOT-
HUKOB, XBouleil. CTpoeHHE anekca CEMEHHBIX pacTeHHMH. 3aio-
KeHue mpokamOus W auddepeHnmranuss MPOBOIAIINX TKAHEH.
OOmuii TUTaH CTPOEHUS 3BCTENBI Y TOJOCEMEHHBIX U JBYIOJb-
HBIX MOKPBITOCEMEHHBIX pacTeHui. OCOOEHHOCTH BTOPUYHOTO
yTONIIeHUs cTeOsael maneo30iCKUX U COBPEMEHHBIX JAPEBECHBIX
pactenuid. OOmMe 3aKOHOMEPHOCTH CTPOCHHS OIHOJICTHUX
crebiieli, MHOTOJIETHUX BETBEH M CTBOJIOB XBOWHBIX M JIMCTBEH-
HBIX JIpeBecHbIX pacTeHuil. CTpoeHue crediisd ABYAOJIbHBIX U
OJIHOJIOJIHBIX TPABSIHUCTBIX PACTEHUIA.

5.3.

JIuct

O6m1ast xapakrepructuka. Mopdosorus iucra.
JKunkosanue nucra. AHATOMUS JHUCTA.

Cooepoicanue 1a60pamopHuIX 3aHAMUL

5.1

IToGer, BeTBNCHUE, TTOYKA

Tunel BeTBICHUS BBICIINX pacTeHuid. Mopdomorunaeckoe cTpoe-
Hue nobera Tomoss 6anpzamuueckoro. Mopdo- anaromudeckue
0COOEHHOCTH TTOYEK TOIIOJISI M CHPEHHU.

5.2

AHaTOMHUYECKOE CTPOCHUE
cTeOJIs PEBECHBIX PaCTeHHM

Crebenb TOJOCEMEHHOTO PACTEHUS — COCHBI OOBIKHOBEHHOM.
N3ydyenne npeBecuHbl COoCHBI. CTpoeHue cTeOlisi JMCTBEHHOTO
pacTeHuss Ha TPUMEpPE JUIbl MEIKOJUCTHOW. H3ydeHue
JPEBECUHBI TOMOJIS JTABPOJIHUCTHOTO.

5.3.

AHAaTOMUYECKOE CTPOCHHE
cTeOIs TPaBSIHUCTHIX PACTEHUIM

[TyukoBOe aHATOMUYECKOE CTPOEHHUE CTeOIs KieBepa

ayrosoro. Ilepexonnoe crpoenue crebist MOACONHEYHUKA OJTHO-
netHero. HemydkoBoe cTpoeHue ctebis JibHa OOBIKHOBEHHOTO.
Crtpoenue ctelsi: crapu OOBIKHOBEHHOH, KYKYpPYy3bl OOBIKHO-
BEHHOM U p>ku noceBHOW. CpaBHEHNE aHATOMUYECKOI'O CTPOEHUS
cTe0JIs1 TPaBIHUCTHIX PACTEHUH.

5.4.

Mopdonorus nucra

Mopdomnoruueckuii aHanu3 JUCTHEB MTOKPHITOCEMEHHBIX pacTe-
HUM.

Boc

TPoN3BeIeHNEe U Pa3MHOKeHNe PacTeHu i

Cooepotcanue 1eKyuoHHO20 Kypca

6.1.

Pa3zmHOxeHue pacTeHuit

OO611ee MOHATHE O PA3MHOXKEHHUH U €T0 (hopMax.

BereratuBHoe pa3MHOKeHUE. Pa3MHOXEHHE PACTEHUI CIIOPAMHU.
[TonoBoli mpoliecC © TOJOBOE PA3MHOXKEHUE PACTEHUI.
UYepenoBaHue siIepHBIX (ha3 U TOKOJICHUH.




6.2.

IIBeTok

[Betok, ero yactu. OKONOIBETHUK. AHJIPOLIEH, MUKPOCIIOPOTe-
He3 W MUKporameTtoreHnes. ['mueuneil. Meracnoporenes u Merara-|
meToreHe3. O00enobie U OTHOMOMbIC IIBETKA U UX pacrpesene-
HUE€ Ha pacTteHusix. J[BoitHoe ormogoTBopeHue. Teopuy
MPOUCX 0K ICHUS [IBETKA.

Cooeporcanue 1a00pamopHbiX 3aHAMUL

CtpoeHue uBeTKa

AHanu3 1BeTKa KaH/blka CHOMPCKOT0, T€PAHU JIyTOBOM M YMHbI
I'menuna. @opmyiibl U 1UarpaMmsel IBETKOB.

ITmoner

Kiaccudukamus miogos.

JKOJIOTHYEeCKHe IPYNIIbI U JKU3HEeHHbIe (pOpMBI pacTeHnii. Bo3pacTHble U ce30HHbIE

HU3MCHCHUSA

Cooepotcanue 1eKyuoHHO20 Kypca

7.1.

DKOJIOTHYECKHE TPYIIITEI U
KHU3HEHHbIE (DOPMBI paCTeHUN

[TonsiTue o xu3HeHHOM Gopme y pactennii. Kimaccudukamms
xu3HeHHbIX Gopm 1o T.M. CepebpsaxoBy u K. Paynkuepy. Dxo-
JIOTHYECKUE TPYIIIBI paCTeHUH

Cooepotcanue 1a60pamopHbix 3aHAmMul

7.2

AHaToMHUYECKOE
JINCTAa paBHBIX MECCT O6I/ITaHI/I$I.

CTPOCHHE

ITMCTa pa3HBIX HKOJIOTMYECKUX TPYII PACTEHHUH: CBETOIIOOMBBIX,
TEHETIOOUBBIX, MOPO30CTOMKUX, THUAATOPUTOB, CYKKYJICHTOB H

V3ydyeHrne MUKPOCKOIMUYECKUM METOIOM BHYTPEHHETO CTPOECHUS]

CKIepodUTOB. AHAIIN3 3aBUCUMOCTH CTPOCHUS JINCTA PACTEHUM OT|
yCIOBHI OOWUTaHUS.

HpOMe)KYTO‘-IHa}I aTrTeCTanus - 9K3dMeEH

3 cemecTp

BBejeHue B CUCTEMATHKY PACTEeHHH

Cooepotcanue 1eKyuoHHO20 Kypca

1.1.

BBeznenue B cucreMaTuky
pacteHui

3HaquHe 3BOHIOHHOHHOﬁ T€OpI/II/I JJIs paBBI/ITI/ISI CUCTCMATHUKMH.
[TpuHnMnIBl TOCTpOEHUs (PUIOreHeTHYeCKnX cucteM. [loHsTue o
TaKCOHOMHMYECKHX KaTeropusix. Buja kak OCHOBHAas TaKCOHOMMU-
yeckass eauHuna. Poj, cemMencTBO, MOPANOK, KJIacc, OTHEN.
MakpocucteMbl OpraHM4ecKoro Mupa.

CoOepaorcanue 1aO0OpamopHuIX 3aHAMUL

1.2

OBOIIONHUS TAKCOHOB HA3EM-
HBIX PacTEHUU

AHani3 SBOJIOLUS CTPOCHMUSI HA3EMHBIX PACTEHHM: pa3BUTHE]
TKaHel | opraHoB y otraenoB MoxoBuunsie, [lmayHoBHaHBIE,
ITannopoTHukoBUAHBIE U [IOKPBITOCEMEHHBIE.

IapcrBo I'pudsbl

Cooepotcanue 1eKyuoHHO20 Kypca

2.1.

[HapcTtBo ['puOBI. O6MIas Xa-
pakrepuctuka. Knaccuguka-
Usl.

[TpencraBieHus O MOJIOKEHUH [TAPCTBA B CUCTEME

opranu3MoB. BereratuBHOe Teno rpuba ¥ BUJOU3MEHEHUS MU-
nenusi. CriocoObl TUTaHUS TPUOOB: campoUTHI, Tapa3UTHI,
CUMOUOTPO(BI. Ocobennoctu Pa3sMHOXEHHUS rpuboB.
Kiaccudukarmms.

Cooepotcanue 1a00pamopHbIX 3aHAMUL

2.2

Ctpoenue rpudoB.

CtpoeHue OJHOKJIETOYHBIX TPUOOB Ha mpuMepe Apoxokei. CTpo-
CHUC MUIICINA U OPIraHOB PAa3MHOXKCHUSA FpI/I6OB.
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CtpoeHue u )Xxu3HeHHbIE Pop-
MBI JIMIIIATHUKOB.

OpFaHI/ISaI_II/ISI TajuioMa Jmmaiauka. OCHOBHEIC CHCTEMAaTHUYECKHE
CPYIIIbI HAKUMITHBIX, JIUCTOBATBIX U KYCTUCTBIX JIMIITAMHUKOB.

Husmme pacreHus

Cooepotcanue 1eKyuoHHO20 Kypca




3.1.

apctBo Pacrenus. [loguap-
cTBO barpsiHku

OTIMYUTEIIbHEIC OCO6CHHOCTI/I, CTPOCHUC TAJlJIOMa U

KJIeTKH. [IurmenTsl, ux 3HaueHue. Mopgosoru 1 aHaToMusl Tajl-
naoMa. OcoOEHHOCTH pPa3MHOXKEHHs, paclpoCTpaHeHHe. Xpoma-
THYecKas ajanTanus. [TpakTnyeckoe 3Ha4yeHue.
Knaccugukanus. OCHOBHBIE ITPEICTABUTEIH.

3.2.

ITogunapcrso Hacrosmue
BOZIOPOCIIH

OOm1ast xapakTepucTHKa, knaccudukanus. Otaen

3enensle Bogopociu. OOmas xapakTepUCTHKA OTAeNa. THIIbI
CTpyKTyp Tayuioma. @opmbl pasMHOkeHUs. [IpuHIHIBEl HeeHus
Ha KJIacChl.

CoOeporcanue 1abopamopHuIX 3auamuil

3.1.

OI[HOK.HGTO‘-IHBIG IIOYBCHHBIC U
OCHTOCHBIC BOJOPOCIIH.

I/I3yquHe OAHOKJICTOYHBIX ITOYBCHHBIX H OEHTOCHBIX BOOOPOC-
Jell METOJIOM CTEKOJI 00pacTaHHs M KYJIbTHBUPOBAHHS BBITSHKKA
u3 cyocrpara.

Otnen 3eneHble BOAOPOCIH.

Kmacc BosibBOKCOBBIE (XJTaMHUIOMOHA/Ia, TOHHUYM, BOJIBBOKC),
XJIOpOKOKKOBBIE  (XJIOPOKOKKYM, XJIOpENa, T'MAPOJIUKIIAOH).
Knacc Konbtoratel. CtpoeHue kiaeTku W Tamioma. OCHOBHBIE
HaIpaBJICHUS 3BONIONNU. 3HAYCHHUE B MPHUPOJIE U )KU3HU YeJIOBe-
Ka.

Boicmine pacrenust

Cooeporcanue 1eKyuoHHO20 Kypca

4.1.

ITonuapcrBo Beicmme pacre-
gusa. Hagotnen MoxoBunHbie

Oomas xapakrepuctuka. Otnen Punnoputsl. Bpems cymectBo-
BaHMS W 3Koyiorus. Mopdomornueckoe pasHooOpa3ue Berera-
TUBHBIX U PEMPONYKTUBHBIX OpraHoB. OCHOBHBIE HpPEICTABUTE-
mu. Bo3moxsble myTH uX 3BostoLUH. OCHOBHBIE MOJOXKECHMS
TEJUIOMHOU TEOpPUH. XapaKTEpUCTUKA HANOTAEIa MOXOBUIHBIC
Kak oco0oii rpynnsl. I'eorpaguyeckoe pacpocTpaHeHUE U KO-
norus. L{ukn Bociponssenenus. UepTsl ciennanu3anuy, IpuMu-
TUBHOCTU B3pOCJIOro raMeTo(uta MOXOBHUIHBIX. UepTel cTpoe-
HUS CTIOpOQHTa, CIIOPOroHa, UX pazHooOpasue. Knaccuduxanus.

OTnuuuTenbHbIe YepThl U OnopasHooOpasue otaenoB [leue-
HOouHble MxH, JIucrocrebenbHble Mxu (bpuoncuasl) u AHTOIE-
POTOBBIE MXH.

4.2.

Beicmue criopoBble pacTeHus

OOmrast xapakTepUCTHKA BBICIINX CIIOPOBBIX pacTeHuil. L{uKibl
Bocripon3BeneHus. Knaccudukanus. Otaen  [InayHoBHaHBIC.
Otnen [ManoporuukoBuanbie. Kiaccel XBomessie 1 Hacrosimme
narnopoTHUKU. OCOOEHHOCTH aHATOMHUU U MOP(OIOTHH CIIOPO-
¢uta u ramerodpuTa, *Ku3HeHHbIE (GopMbl criopodpuTa. Bumosoe
pazHooOpas3ue, paclnpocTpaHeHHe, HKOJIOTUYECKOE U  XO035M-
CTBEHHOE 3HAUYCHUE PACTEHUM.

4.3.

CeMeHHbIE pacTeHUS

[Ipoucxoxnaenne CemeHnHbix pacteHui. [Iparonocemennsie. Oco-
6eHHocTH MOp(OJIOTUU U aHaTOMUU criopodura. POpMHUPOBAHUE]
CeMs3a4aTKOB. OBOJIIOLMOHHBIE TEHJAEHUMU. ['omocemMeHHblE M|
LIBeTkoBBIe pacTeHus. CoBpeMeHHas Kiaccu(UKalus CEMEHHBIX
pactennii.O0mas xapakrepuctuka. [{ukn BocnpousBeaeHus. Ce-
M M ero OuoJjormueckoe 3HaueHue. BupoBoe pasHooOpaswue,
pacnpoCcTpaHEHHE, SKOJIOTMYECKOE W XO35MCTBEHHOE 3HAYEHUE
pacTeHuN.

Cooepoircanue 1a00pamopubixX 3aHamuil

4.1.

Hanornen MoxoBuaHbIe

[Topsnox Codarnossie. Pog Charuym. Ilopsimox Bpuessie. Iloa-
kimacc  3emenple  Mxu.  OOmme  4YepThl  OpraHHM3allUU.
I'eorpaduueckoe pacrpocTpaHeHHE.

Oxosnorusi. OCOOEHHOCTH Pa3MHOKCHHUS.




4.2. | Otpen [InayHoBuaHbIE [Topsinok Ilnaynossie. CemeticTBo [TnaynoBsie (miayH
OynaBoBUIHBIN). OCOOCHHOCTH CTPOCHHS CIOpOdUTa U TaMeTo-
¢uta. Ocobennoctu pa3zsutus 3apojsia. [lopsaok Censrunen-
noBeie. CemelicTBo CensruHEIUIOBbIC (CENSITHHEIIA CEJSITHHEN-
nosugHast). Ctpoenue cnopodura 1 raMmeTopuTa B CBSI3U C YCIIO-
BUSIMH KU3HU. bruonornyeckoe 3HaueHNE pa3HOCIIOPOBOCTH.

4.3. | Kimacc XBolieBrie [Topsimok XBomiessie. CemeiicTBO XBOIIEBBIE (XBOII
noJyieBoit). OcoOeHHOCTH aHATOMUU U MOP(HOJIOTUH CTIOpOdUTa U
rametoduta. CriopoHolieHne. 3HaAYCHHE B TPUPOJE U KU3HHU
4eJI0BEKA.

4.4. | Otgen [TanoporaukoBuaneie |[lopsinok [uareitnbie. CemeiictBo [IMTOBHUKOBBIE
(LIITOBHUK MYXKCKOi). OCOOCHHOCTH aHATOMHH U MOP(}OJIOTHH
cnopodura u ramerodputa.llopsnok CanpBunueBsie. CeMeiHCTBO
CanpBuHUMEBBIE:  CalbBUHUA  IUIaBatrouias.  buonormueckoe
3HaYEHUE Pa3HOCIOPOBOCTH

4.5. | T'onoceMeHHbIE pacTEHHUSI OcobenHocTH 1HKIIa pa3Butus. ['eorpadpuaeckoe
pactpoctpanenue. JXKusHeHHbsie Gopmbl. OCOOEHHOCTH pa3MHO-
xkenus. I'erepocniopus. buosornueckoe 3Ha4eHUE CEMEHHU.

4.6. | Otaen LiperkoBrie. Kiacc CemeiicTBa: po3oBbIe, 0000BBIC, KAITyCTHEIE, ACTPOBHIE

JBynonbHbIE
4.7. | Ornen LiperkoBrie. Knacc CeMeiicTBa: TUIICHHEIC, MATIUKOBBIC
OnHo0JIbHEIE
S. IlonsTHe purToneHO3a
Cooepoicanue 1eKyuoHHO20 Kypca

5.1. | Ilonstue o purtoneHose [Tonsarue o ¢putorneHoze. OCHOBHbIE CTPYKTYpPHBIE 3JIEMEHTHI (U
TOIIEHO3a: SPYCHOCTb, cocTaB, oOuine. CHUHY3UH, LEHOMOMYJIs-
nuu. CTpyKTypa ¥ BO3PACTHOM cOCTaB LIEHONOMYJIsIHil. MecTo
¢duroreHo3a B 6uocdepe.

5.2 | dennpodiopa roposickoro BunoBoii coctaB u cTpykTypa AeHAPOGIOPH TOPOACKOTO (PHUTOA

¢duTonenosa. neHo3a. O1eHKa COCTOSIHUS TOPOACKOH neHapodaopsl. XapakTe-
PHUCTHKA SKOJIOTHYECKOW (DYHKITUU 3€JIEHBIX HaCAKICHUH.
[TpomexxyTouHast aTTeCcTalus — 3ayem
4 cemecTp
Cooepoicanue 1eKkyuoHH020 Kypca
DuU3HO0J0IHs PACTUTEIBbHON KIETKH
[Ipenmer, 3agaun Mertonp! uccienoBanuii. Pojb 0Te€UeCTBEHHBIX U 3apy OEKHBIX
1 |purodpusuonorum. YUYEHBIX B Pa3BUTHU (PU3HOJIOTUH PACTEHUI.
3amauu, CTOSIIIKE Tepe]] COBPEMEHHBIMH (PUTO(PUZNOTIOTAMHU.
OcMmoTHYeCKHE SIBJICHUS B [TonsiTue 06 ocMoce, Typrope, CoCyIen cusie, BOIHOM I10-
2 |KJIeTKe. TEHLMAJIE U TIOTEHIMaIE JaBIeHNs. MeToabl uX U3MEPEHUH.
Teopun nocTymnaeHus BEIIECTB B PACTUTEIbHYIO KIETKY.
DoToCHHTE3
@OTOCHHTE3 U XJIOPOILIACTBL. | XMMUYECKUN COCTaB XJIOPOILIACTOB, UX CTPYKTYpa.
[IurmMeHThI pacTeHui OHTOTeHe3 U POJIb UX B PoTOCHHTE3Ee. METO bl pa3ieicHus
3 nurMeHToB, paboTsl M.C.1{BeTa. Xiopopuiuibl, UX CTpOSHHE U

cBoiicTBa. KapoTuHouapbl, CTpoeHue, CHEKTPhI MOTJIOLICHUS.
DUKOOMIMHBI, aHTOITUAHBI, UX (U3HOJOTUUECKOE 3HAUCHHE.




MexanusM M DJHEpreTuka

Pabotsl Tumupsizera K.A. ®otopuznyecknii stamn

dboTocuHTE3A. dorocunTe3a. CHHITIETHOE U TPUILIIETHOE COCTOSIHUE XJIOPO-
4 ¢una. [ukmmueckuii 1 HEMUKIMYECKUN TPAHCIIOPT IEKTPO-
HOB. [IpoaykThl poToxumuyeckoro stana ¢porocuHTesa. Cz —
IyTh CUHTE3a OpraHuUYeCcKuX BemecTB. Cy
- pactenus. [ukn Xerua-Cneka-Kapnuoa. CAM- pacteHusl.
Jbixanue pacreHuii
Amnaspobnas u a3pobHas (aszer | Pabotsl baxa A.H. u [Tannaguna B.M. o Teopun 6mo-
JbIXaHHUS. JIOTHYECKOTr0 OKUCIIEeHUs. [ TUKOINU3 — ero cBsi3b ¢ OpOAUIIb-
5 HbIMU npouieccamu. Tumsl pocopunuposanus. Pons nerua-
pOT€HAa3 U HUTOXPOMOB B IEPEHOCE BOAOPOIA U IIEKTPOHOB.
KopHeBoe nutanne pacrenui
KopneBoe nurtanue MexaHnu3M NoIJIONIeHNs BellecTB KopHeM. MccnenoBanus
6 pacTeHuH. Cabunnna J[.A. u Konocosa U.1. mo mornomieHuto conei
KOpHSIMU pacTeHui. Bo3elcTBre KOpHEH Ha MOYBY.
PacTeHust 3aCOJIEHHBIX MOYB.
YcBoeHue a3ora [octynnenne u MeTaboJIN3M a30THCTBIX COSTUHEHHA.
7 | pacTeHUsMHU. AMuBI, BX poJib B pacTeHUsXx. CuMOnoTudeckrue GopmsI
YCBOEHHS a30Ta.
Pocr ¥ pa3BuTHE pPACTEHUI
8 [Pocr pacrenuit. [Tonsitue pocra. Kpusas pocra. Ponb ¢putoropmoHoB B
POCTOBBIX IIpoLieccax. BiusHUe BHEIIHUX YCIIOBUM HA POCT
pacteHuii. Dtanbl pa3BuTHs. SpoBu3anus U GoTONEPHOINU3M.
I'opmonanbHas Teopus usereHus M. X. YalinaxsHa.
DU3HOIOTUYECKUE OCHOBBI Teopus nUKIM4ECKOro crapeHus u oMonoxenus H.I1.
9 | crapeHus pacTCHUH. Kpenke.
Cooepoicanue 1a00pamopHbIX 3aHAMUL
10 Paznuunpie popmer 1maz- mo-| [IpuroroBieHue BpeMEHHBIX BIaXKHBIX MTPENapaToB
nu3a. BnusHMe KaTMOHOB M| AnuiepMuca Yellyu jiyka. PaccmaTprBaHue mpenapaToB Ko-
AHUOHOB coyiel Ha (opmy Wu| KHIIBI JTyKa, HAOIIOIEHNE 32 pa3IMYHBIMU (hOpPMaMH TLTa3MO-
BpeMs I171a3MOJIN3A. JI3a PACTUTEIbHOM KIIETKU: YTOJIKOBBIN, BOTHYTBIN U BBIITYK-
T 1a3monu3. Menonp30BaHue MmIa3MoJINTHYECKOTO METOAA
JUISL OLIPEJIENIEHNS BSI3KOCTH MPOTOIUIa3MBbl YelllyH JyKa. Bins-
HUE Pa3Iu4HbIX TUIA3MOJIMTHUKOB Ha BA3KOCTh
LUTOIJIA3MBI.

11 Omnpenenenne cocymei cuibl | [IpuroroBnenne 6pycodkoB KapTodens pa3IndHON JJIUHBI 1
PaCTUTENBHBIX KJIETOK IO W3- | pacTBOPOB pa3nnyHOM koHueHTpauuu ot 0,1 no 1 H. J{ns pac-
MEHEHHUIO JJINHBI TKAHH. yeTa Oepercs ciiydail, Korja u30TOHUYECKask KOHIEHTpaIus He

BBI3bIBACT IJIa3MOJIN3 KJIETOK, @ TYproOpHOE JaBjieHue paBHoO 0.
JnmuHa 6pyckoB kapTodens mpu
M30TOHUYECKOM KOHIIGHTPALIMH OCTAaeTCsl Oe3 M3MEHEHUH.
Xpomarorpadudeckuii Me- | B ocHOBe pazzeneHus MMrMEHTOB JICKUT
TOJl pa3/ielieHusl MMTMEHTOB | XpoMmarorpaduyeckuii MeToA pas3zeieHus Ha Oymare. [ 0ToBUT-
3€JICHOIO0  PacTeHUsl  Ha | ¢ CIHPTOBAs BBITSKKA MMTMEHTOB JucTa nenaprouuu. [lomoc-
¢bunpTpoBaNbHON Oymare. Ky (punbTpoBanpHON OymMard HECKOJIBKO pa3 OKYHAIOT B BbI-
TSKKY JUISI IOJTYYE€HUSI CTOMKOM OKpPACKH MOCJIE Yero MoMeIa-
12 IOT B BEPTHKAJIbHYIO XpoMaTorpadudeckyio kamepy. B Teuenue

20 MuH. UIET pa3/ieNeHre MUTMEHTOB Ha OTAEIbHBIE TOPH30H-
TBI: BHU3Y — XJIOPOGMILT «0» (KENTO — 3eJICHbIH LIBET), BBIIIE —
XJIOpoIILT «@y», KcaHTo(GniuI, KapoTHH. OCHOBOITOJIOKHUK

metoda M. C. LIser, 1904 r.
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OOHapyXeHHEe JerHJIporeHas
B PaCTUTEIIbHBIX TKAHSX.

DepMeHTHI JETUIPOreHa3bl y4acTBYIOT B IIEPEHOCE aTOMOB
BOZIOpo/Ia B a3poOHoH (aze apixanus. HA /[-comepxarue
¢depments — nepBuunbie, ®MH — BTOpHYHBIE. AKTUBHOCTD
JNETHIPOreHa3 OMPENEIAETCS C MOMOLIBI0 METHIOBOM CHHH.
Copepxainasicsi B paCTUTEIbHBIX TKaHAX JETUIpOreHas3a oT-
HUMAET BOJOPOX OT OKUCIISIEMBIX OPTaHUYECKUX COCTMHEHUN
U TIEpeJacT ero METHIEHOBOW CUHU, KOTOPasl

IIPY 3TOM NIEPEXOUT B BOCCTAHOBJIICHHYIO OECIIBETHYIO

dopmy.

14

Onpenenenue aKTUBHOCTU
KaTrajia3bl U peayKTasbl B JIH-
CTBSAX DIOAEH.

Jnst paGoTHI MCTIONB3YIOTCS CTaphle U MOJIOJIBIC JINCThS
3II0JIeH, a TaKKe YOUThIe KumstueHueM. Pabora ¢ MUKpocKo-
noMm. Ha mpeameTHoe cTeKII0 HaHOCST KaIUTio TIEPOKCHIA BO-
JI0pOJia ¥ IOMEIAIOT Pa3HOTO BO3pacTa JIMCThS 3oaeu. Ot-
Me4aroT OypHOE BBIICTICHHUE ITy3bIPHKOB

BO3/yXa B MOJIOABIX JHCTBSAX, MEIJICHHOE B CTAPBIX JTUCTHAX U
OTCYTCTBHUE B YOUTHIX JIUCTHAX. DEepMEHTHI JeTHIPOTeHA3bI
Y4YacTBYIOT B IIEPEHOCE aTOMOB BOJOPO/ia B a3po0OHOi (haze
JBIXaHUsL. AKTHBHOCTB JETHIPOTEHA3 OMPENENeTCs C TOMO-
IbI0 MeTHIIEHOBOH cuHu. Cozepikaiiascs B paCTUTEIbHBIX
TKaHSX JIETUAPOTeHa3a OTHUMAET BOAOPO.I OT OKUCIISIEMBIX Op-
FaHUYECKUX COEIUHEHUM U IEPENAET €0 METUIEHOBOM CHHH,
KOTOpast IIPH 3TOM HEPEXOINT B

BOCCTaHOBJICHHYIO OECIIBETHYIO (popMy.

15

MUKpPOXUMUYECKUIN aHATIN3
30JIbI PACTEHUMN.

[Ipu cxuranum pacTeHuid 0Opazyercs 30J1a, B KOTOPOH Haxo-
AATCA MUHCPAJIBHBIC 3JICMCHTEI. Anammnz MMpOBOAAT HA COJIAHO-
KHCJION BBITSKKE 301161, J1J1 KaXKI0ro ajeMeHTa noj1oopaH pe-
aKTUB, KOTOPHKI 00pa3yeT ¢ COOTBETCTBYIOIIMM HOHOM IPO-
JYKT PEaKIIuU, UMEIOIIHNI 0co0yto (hopmy

KPUCTAJUIOB WJIA XapaKTEPHBIN LBET.

16

Brnusinue xonuuecTBa GepMeH-
Ta M PEaKIUU CPEIbl Ha TUIPO-
U3 Kpaxmana.

Heob6x01uMo yCTaHOBUTH CKOPOCTh THIIPOJIH3a OT KOJIMYECTBA
dbepmenTa. [Ipu yMeHbIIeHnH KoTMYecTBa (hepMEHTa aMUJIa3bl
BJIBOEC CKOPOCTh THJIPOJIU3a Kpaxmala 3aMeiiseTcs. B cuibHO
KHMCJION M CUJIBHO IIEJIOYHOM Cpeie THAPOIIN3 KpaxMalia He
UJIET, T. K. pepMeHT He padoTaerT.

OnTuManbHBIMU YCIOBUSMH JUIsl pabOThI (hepMeHTa SBIIIETCS
HeHTpasbHas U caboKucias cpefa.

17

Bnusinue Temnepatypsl Ha ax-
TUBHOCTH aMUJIA3bI.

Ammitaza — pepMeHT, TOJTy9aeMblid U3 TPOPOCIINUX CEMSH
SYMEHS, OTHOCUTCS K KJaccy rujpoinas. [IpomexyTounsim
IPOJYKTOM TUIPOIN3a SBISIOTCS IEKCTPUHBI, KOHEUHBIE MPO-
JTYKTBI — MOJIEKYJIbI T1I0K03b1. CyOcTpaTrom it (hep- MeHTa
amMuIIassbl sBseTcs kpaxmain. Heo0xoaumMo ycTaHOBUTH CKO-
pocCTh ruapoan3a Kpaxmaia ot temnepatypsl 20°, 50°, 100° C.
KoHeuHbIil mpoyKT THIpOJI3a — TIIF0K03a (MMeeT CBOOOIHYIO
IBJCTUAHYIO TPYIIITY) OTpeAesieTCs

(b eTMHTOBOM KUIKOCTHIO.

18

Pewenue 3anau o npou-
NEHHBIM TEMaM.

Pemarorcst 3agaun no npoiAEHHBIM TeMaM. BeipaboTka
YMEHUH UCIIO0IB30BaTh (POPMYIIBI ¥ TAOTHUIIEI.

[IpoMexyTouHas aTTecTalus — 3auem

5 cemecTp

OcHOBBI MEKPOOHOJIOTHH

Cooepoicanue 1eKkyuoHH020 Kypca

CnenupuyHoCcTh

npoxapnonioﬁ KJIE€TKH U ME€TOI0B €€ U3YUCHHU.




1.1

[Ipenmer u MeTOABI MUKPOOHO-
soruu. Kparkuii
HUCTOPUYECKUHN OYEPK O MUK-
pOOHOTIOTHH.

[IpenmMer 1 3a1a4u MUKPOOUOIIOTHH, €€ OCHOBHBIE pa3/IeIbl.
OcHoBHBIE 3Tarbl pa3BUTHS MUKpoOunoaoruu. Padotsr A. Jle-
BeHryka, JI. [Tacrepa, 1. Meunukosa, P. Koxa, C. Bunorpan-
ckoro, JI. IBaHOBCKOTO U Ap. YYEHBIX.

2. | CucremaTuka u Kjiaccupukanus 0axkTepui
CrtpykTypHasi opraHu3anus Krnerounas crenka, Karncynibl U 4eXJibl, IUTOIIa3MaTH4YecKast
2.1. | npokapuor MeMOpaHa U ee IPOU3BOIHbIC, pUOOCOMBI, SIIEPHBIN anmnapaT
OakTepu, )KTYTHKHA U BOPCUHKH, GUMOPUU U TIHITH.
2.2. | Knaccuduxanus 6akrepuii Cucrtemaruka npokapuot. [ ' pubsl. AkTuHOMHLIETHL. bakTepun.
Bupycel. Muxomta3mel. bakrepuodaru. ®opmer Ki1eTouHOM
OpraHu3aIMK: CIIOPHI, IUCTHI, OJacTyibl, akuHeThl. Knaccugu-
karus 6akrepuit mo C.B. KpacunsHukoBy, bepre.
3. | OTHOLICHME TPOKAPHOT K (JaAKTOpPaM Cpeabl
OTHoIIeHUe MPOKAPHOT K (ak- OTHolIEHNE TPOKAPUOT B TEMIIEPATYPE, CBETY, U BOJIE.
3.1. | Topam cpenbl OtHoleHne npokapuoT K yciaoBusam pH cpeasl. Poct u
KyJIbTUBUPOBAaHUE MUKpOOpraHu3MoB. I[lepunoauueckue
KYJIbTYpPbl M 3aKOHOMEPHOCTHU UX pa3Butus. [luraremns-
HBIE CpPeJIbl U UX KOHCTPYUPOBAHHUE.
4. | Jlenenue, pa3MHOKeHHE, KYJIbTUBHPOBAHHE MUKPOOPTraHU3MOB
[enenue, pa3MHOXKEHHUE, [Tutanue npokapuot. Pa3mHokeHne OakTepuil: AejIeHne HyK-
4.| KyIbTUBUPOBAaHUE MHUKPOOpP- | JICOMJIOB M OAKTEPUAIbHBIX KJIETOK. THUIIBI MUTAHUS: ayTOTPO-
TraHU3MOB ¢51 u rerepoTpodbl. PazHOBHIHOCTH ayTOTPO(PHOTO MUTAHHUSL.
Mexanusm nutanus y 6akrepuid. [ yOMHHOE 1 HENIPEPHIBHOE
KYJIbTUBHPOBAHHUE.
5. | 'eneTuka npokapuort
I'enetuka npokapuor MyTtanuu y 6akTepuii, METObI MTOITY4YEHUSI MYTaHTOB.
5.1 I'eneTnveckue pekomMOMHAIMK y OakTepuii: TpaHchopma-
1S, TPAHCAYKIINS, KOHBIOTallUsl. 3HAUEHUE NeHETHUECKHUX
pekoMOuHanuii. ['eHeTHYeCKniA KOJT M €ro 0COOEHHOCTH.
Tpanckpuniwms u Tpancisaus. OcoOOEHHOCTH TPAHCKPHUIILIUU
Y TpaHCISIIMK y OakTepuid. Perynsius OnocunTesa 0enka Ha
YPOBHE TPAHCKPUIILUU.
6. | Tunel nuTanusa 6axkrepuii. Meradosm3M. Crioco0bl o0ecnevyeHnsi FJHeprueii - OpoxeHue,
a3poOHoe AbIXaHHe, aHA3POOHOe AbIXaHHe, (POTOCHHTE3, XeMOCHHTE3.
[IpeBpamenne  yraeponcozaep- | [lonarue o OpoxeHusix. Turbl OpOKEHUS: MOJTOYHOKHUCIIOE,
Kalux CIIMPTOBOE, TPOIMOHOBOE, MACISTHOKHCIIOE, 3TUIIEHO- OYTHIIO-
6.1. | coequnenunii. MeTtabonu3M Tmpo- Boe u apyrue. bakTepuanibHOE paciieruieHue HeuTioI03b6l. Me-
KapuoT TaHOOOpa3yrole 6akTepuu U UX POJIb B KPYTOBOPOTE YIIIEpo-
na. OKHCIIEHUE 3TaHOoJIa B YKCYCHYIO KHUCTIOTY.
DHepreTUYecKuii 1 KOHCTPYKTUBHBIN 00MEH, UX
B3anMOCBsA3b. OCHOBHBIE ITyTH aHAYPOOHOTO paciIerie-
HUS YTJI€BOJIOB: TJIMKOJIN3, TEKCO30MOHO(DOChaTHBIN
MyTh, IyTh DTHEpa-Jlynoposa. bpoxxenue u gpIxaHue.
[{uka TpukapOOHOBBIX KUCIOT, JbIXaTeNbHas 1IETIb U T1e-
PEHOC AJIEKTPOHOB.
Muxkpobuonornyeckue AMMOHHU(UKALKUS U BBI3BIBAIONINE €€ OAKTEPUH.
MIPEBPAILICHUS] COEAMHEHHI Hurpuduxanus. leantpudukamnms. Guxcarus mMo-
6.2. | azora. JEKYJSIPHOTO a30Ta: CBOOOIHOKUBYIIME U CUMOHO-
TUYecKue a3oTukcaTopsl. bakrepuanbHble
ynoopenus. OOmias cxema KpyroBopora a3ora.
Cooepoicanue 1a60pamopHbIX 3aHAMUL
1. | CnennpuyHOCTH MPOKAPHOTHOM KJIETKH U METO/I0B ee N3yUeHHUsl.




1.1

PaboTa ¢ MUKPOCKOTIOM U
KYyJIbTypaMu OaKkTepuid

OcHoBHBIE TpaBUIIa padOTHI B MUKPOOHOIOTHYECKOI Tabopa-
Topuu. MHCTpyKTax 1o TexHuke 6e3onmacHocTH. PadoTa ¢
MHUKpOCKONoM. [IpuroroBiieHne nuTaTeIbHBIX CPE.

Meroauka CoBpeMeHHbIE METOIbl MUKPOCKOIIUYECKOT0 UCCIEOBAHUS.
MIPUTOTOBJICHUS Merton pa3naBieHHON Karuiv, METO «BUCSUYEH» Kalllu,
1.2.| MHKpOOHOIOTHUYECKUX METO]T IPUKU3HEHHON OKPaCKU, METO (PHKCAITIH.
IpenapaToB
2. | CucremaTuka u Kiaccupukanus OaKkTepui
Nzyuenune mopdomorun Nzyuenune paznoobdpasust GopM MHKPOOPTAHN3MOB HAKOIIH-
2.1. | GakTepwuii. TEJBHBIX KYJIbTYP CEHHOM M KapTO(eIbHOM MaNouku, HeCo-
BEPILEHHBIX I'PUOOB U APYTUX KYJABTYpP MO BEIOODY.
MukpoOHOIOTHYECKUI aHATH3 CanuTapHO- MUKPOOHOJIOTHYECKUM aHAJIN3 METOJIOM CMBIBOB.
2.2. | mumeBbIX MPoaykToB MeTogoM | [logcueT konmudecTBa OakTepHallbHBIX KOJIOHUH. BrisBneHue
CMBIBOB IPaMITOJIOKUTEIBHBIX ¥ IPAMOTPULIATEIbHBIX MUKPOOTaHU3-
MOB IIpU TOMOILU OKpacku 1o ['pammy.
3. | OTHoweHMe K (pakTOpPaM cpeabl
MukpoOHOIOTHYEeCKUI aHATH3 Bakrepuanbhbie 60ne3HN pacTeHui, OakTepro3bl. M3ydyenue He-
3.1. | onuduTHOI GaKTEpHATBLHON MHUK- CIIOPOHOCHBIX OakTepuii ceMelicTB: Mycobacteriaceace,
podJIopHI. Pseudomonadaceae, Bacteriaceae. [Toacuer koanyecTBa OaKTe-
pUaNbHBIX KoJIoHU. OKpacka no ['pammy.
4. | lleieHue, pa3MHOXKeHUE, KYJbTHBHUPOBAHNE MUKPOOPTraHM3MOB
PazMHOXeHMe U KyabTHBHPOBa- | PazMHOXeHHe OakTepHii: AeJeHne HYKJICOUI0B U
4.1. | Hue O6axTepuit OakTepuaTbHBIX KJIETOK. [ TyOMHHOE U HEeTIPEPHIBHOE
KyJIbTUBHpOBaHue. [lepuonnueckue KyabTyphl U 3a-
KOHOMEpPHOCTH uX pa3Butus. Habmonenue 3a poctom
Y pa3MHOXXEHUEM HAKOIMUTEIbHBIX KYJIbTYp CEHHOU
MajJouku 1o (azam pocra.
Lemomno3opazpymatoniie 6ak- | depMeHTaTUBHOE pa3siOKEHUE LEIIToNo3bl.  DepMeHTh
4.2. | Tepun [EJUTIOJIa3HOr0 KOMIUIeKca. PasioXeHue IeJUTION03hI B
a’pOOHBIX YCIOBHSIX.
5. | 'eHeTHKA MPOKAPHUOT
Muxkpodopa 3epHOBBIX KynbTyp | M3ydenue snudutHol 6akTepuanbHOil Mukpodropsl. O0rmas
5.1 00CeMEHEHHOCTh 3€pHa, Kpymbl, MyKH. [IpuroroBieHmne Muk-
porpenaparoB OakTepuu: repOuKosa, CeHHas ¥ KapTodenbHas
nanouku. M3yuenue Bo30ynurteneil Oone3Hel 37aKOBBIX pac-
TEHUN U KPYISHBIX KYJIBTYP.
6. | Tunbl nuTanus 6axkrepuil. Meradoau3M. Crioco0bl o0ecnevyeHnsi FJHeprueii - OpoxeHue,
a3poOHoe AbIXaHHe, aHA3POOHOe AbIXaHHe, (POTOCHHTE3, XeMOCHHTE3.
6.1.| baxTepun MOJIOYHOKHUCIOTO N3zyuenne GakTepuii roMopepMEHTaTUBHOTO U
OpoXKeHUs rerepodepMeHTaTuBHOTO OposkeHus. [Ipurotornenne
npemnapara MosiouHoi riecenu Oidium lactis.
6.2. | Ananu3 MmukpodIopsl Bo3nyxa, | Meroa mpsmMoro mocesa, MeTo pa3zoasienus. OCHOBHbBIE

BOJAbI U ITOYBbI

MPeICTaBUTENN MUKPOGIIOPHI TTOYBBI, BOABI 1 BO3/1yXa.
[TaTorenHas u ecrecTBeHHass MUKpodIopa.

HpOMe)KyTO‘IHaH aTrTeCTanus — 9K3dMEH




4 IlopsinoK OLEeHMBAHHUS YCIEeBAeMOCTH W CGOPMHPOBAHHOCTH KOMIIeTeHIHH o00y4alo-
Ierocs B TeKyIllel U MPOMe:KYTOYHOM aTTecTalum.

JUJis TIOJIOKUTENHFHOM OIEHKU O Pe3yJIbTaTaM OCBOCHHUS TUCIUIUIMHBI 00yJaroImeMycs: Heoo-
XOJIUMO BBITIOJIHUTH BCE YCTAHOBJIEHHBIE BUJIbI YU€OHOM pabOTHI.

Tabmuma 7 - bamibHO-pEeHTHHTOBAs OIIEHKA Pe3yIbTAaTOB y4eOHON pabOThI 00YJarOUIUXCs IO
BujaM (BPC)

VYuebnas pado-| Cymma | Buner u pe3ynbraTsl Onenka B aTTecTaluu bannel

Ta (BUIBI) O0ayoB | ydeOHOM pabOTHI

2 cemecTp

Tekymas 60 |Ilocemenune 3amsatuii|l10 6amaoB 3a 100%  1ocemeHume 0-10
yuebHas pabo- (HanmMuMe  KOHCIEK-|ayAMTOPHBIX 3aHATUH
Ta B CEMECTpe TOB JIEKLIUH, BBINOJI-
(ITocemenue HEeHHe J1a0. pador)
3aHATUH o 3amura Jabopartop-|2 6ajia 3a 0hOPMIICHHYIO B COOT- 0-30
pacIUCaHuI0 U HBIX pabor (15 pa-[BeTcTBUM ¢ TpeOOBAHUSAMHU U 3allH-
BBITIOJTHCHHE oor). HICHHYIO JIa0OpaTOpHYIO paboTy
3a7[aHUM )

CPC — 3amura noHs-|12 0aa/oB 3a rpaMOTHOE M YETKOE 0-20
TUIHOTO amnmapara  |[M3JI0’KEHHE MOHATUMHOTrO amnmapara

Hroro no rexyiuei padore B cemecTpe 0-60
[Ipomexyrou- 40 |2 reopernyeckux Bo-|Ilo 10 0a/uIOB 3a TEOPETUYECKHIA 0-20
Has aTTecTanusd npoca BOIIPOC
(9K3aMeH) Ipuknangnoe 3ananne (20 6a1710B 332 PABUIIBHO BBIIIOJIHEHHOE 0-20

3a/1aHue

HTroro 3a 3xk3ameH 0-40

CyMmmapHasi OlleHKA MO0 JUCIHHUIIMHE: CyMmmMma 06amioB TEKyIIeH U MPOMEKYTOYHON aT-
TecTaluu 51-100 0.

3 cemecTp
Texymas 80 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenue| 0-10
yaeOHast pabo- (HaIMUMe  KOHCTICK-|ayJUTOPHBIX 3aHATHIA
Ta B CEMECTpE TOB JIEKI[UH, BBINOJ-
(ITocemenue HeHue 1a6. pabor)
3aHATHH 1o 3ammra nabopatop-2 Gaanna 3a OQPOPMIICHHYIO B COOT- 0-30
pacricaHuio | HbIX pabotr (15 pa-|BeTcTBUM C TPeOOBAaHWSAMHU W 3aIlU-
BBITIOJIHEHHE 00T). HICHHYIO JJA00PaTOPHYIO padoTy
3aJJaHui) CPC BoINONHEeHUe|12 6ajuIoB 3a rpamMoTtHoe M 4erkoe| 0-12
WHJIUBUJIYAJIbHOTO  |M3JI0’KEHHE MOHATUIHOTO armapara
3aJlaHus
CPC — Tekymiee Te-|2 TECTOBBIX Cpe3a 3a KaKIbIH U3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO MOJYy4YnUTh 14 0as1/10B

HToro no texymieit padore B cemecTpe 0-80
[IpomexyTou- 20 |Teopernueckuii Bompoc|10 6anioB 3a TEOPETUYECKUN BO- 0-10
Hasl aTTecTalus poc
(3ageT ¢ oreH- [Ipuxnannoe 3aganve |10 6aJ10B 32 MPaBWIBHO BBHINOJHEHHOE 0-10
KOM) 3aJlaHue

HTroro 3a 3auer 0-20

CymMMapHasi OleHKa M0 JUCHUIJIMHE: Cymma 6aioB TEKyIIeH U TPOMEKYTOUYHOM at-

TecTaluu 51 -100 6.

4 cemecTp




Tekymas 80 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenue| 0-10
yaeOHast pabo- (HanmWuMe  KOHCNEK-|ay[UTOPHBIX 3aHITHI
Ta B CEMECTpe TOB JIEKIMH, BBINOJI-
(ITocemenue HeHue 1a6. pabor)
3aHATUN o 3amura gabopartop-|2 6ajia 3a 0hOPMIICHHYIO B COOT- 0-30
pacluCaHuIi0 | HbIX pabor (15 pa-[BeTcTBUM ¢ TpeOOBAHUSAMHU U 3alIlH-
BBITIOJIHEHHE 60T). HICHHYIO JJa0OpaTOpHYIO paboTy
3aJ1aHMiH) CPC BbINOJIHEHKME (12 OamnoB 3a rpamMoTHoe U uerkoe| 0-12
WHAUBUAYAILHOTO  |M3JI0’KE€HHUE MOHSATUIHOTO anmnapara
3a/laHus
CPC — Tekymee Te-|2 TECTOBBIX Cpe3a 3a KaKIbld U3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO NMONY4YUTh 14 6a/1s10B
Hroro no rexkyuieii padore B cemecTpe 0-80
[IpomexyTrou- 20  |Teopermuecknii Bopoc|10 6ajJIOB 32 TEOPETUYECKUU BO- 0-10
Hasl aTTecTanus poc
(3a4eT ¢ oIeH- [Ipukmnannoe 3aganve |10 6aJ10B 32 MPaBUIBHO BHITIOJTHEHHOE 0-10
KOM) 3aJlaHuC
Hroro 3a 3auer 0-20

CymMapHasi olleHKa M0 AUCUHILINHE:

Cymma 6aioB TEKyIIeH U TPOMEKYTOUYHOM at-

tectarmn 51— 100 6.
5 cemecTp
Texymas 60 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenue| 0-10
ydyeOHast pabo- (HanmMuue  KOHCNEK-|ay[UTOPHBIX 3aHITHI
Ta B CEMECTpe TOB JICKIIUH, BBITION-
(ITocemenue HeHue 1a6. pabor)
3aHATUN 1o 3amura Jabopartop-|2 6ajia 3a 0hOPMIICHHYIO B COOT- 0-30
pacnucaHul | HBIX pabor (15 pa-[BeTcTBUU ¢ TpeOOBAaHUSMHU U 3alllU-
BBITIOJIHEHHE o0T). HICHHYIO JTA00paTOPHYIO padoTy
3a[aHMiA) CPC — 3ammra nous-|12 6auioB 3a rpamotHoe u detkoe| 0-20
TUWHOIO allapara  |M3JIOKEHUE IMOHATUINHOIO anmnapara

Hroro no rexkyuieii padore B cemecTpe 0-60
[TpomexyTou- 40 |2 reopernyeckux Bo-|Ilo 10 0a/I0B 3a TEOpPETUUYECKUH 0-20
Has aTTecTarus 1poca BOITPOC
(9K3aMeEH) [Mpuknaanoe 3amanue (20 6a10B 32 MPABWIBHO BBITIOJIHCHHOE 0-20

3aJaHuUcC
HToro 3a 3x3ameH 0-40

CymMapHasi olleHKa N0 AN CUHILINHE:

TeCTAllNU

51-100 6.

Cymma 6aioB TEKyIIei U MPOMEXyTOUHOM aT-

ITepeBon 6amioB 3 100-0amibpHO MIKaNbl B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

Cymma 0ajli10B OrMmerka ByKBeHHbIN JKBUBAJIEHT
JJIS1 I CUMTLTHHbI
86 —-100 5 OTIUYHO
66 — 85 4 Xopouio
51 -65 3 Y 10BJIETBOPUTEIHHO
0-50 2 HeynoBneTBopUTesbHO




5 MarepuajJibHO-TEXHHYeCKOe, IPOrpaMMHOe U Y4eOHO-MeToquYecKoe odecredyeHue auc-
HUILTHHBI.

5.1 YueOHnas iuTeparypa

OcHoBHas1 yuyeOHas JIUTEpaTypa
1. 3aBunoBckas, T.C. boranuka: anatomusi 1 Mmopdosorus: kypc aeknuii / T.C. 3aBumoBckas. —
MockBa ; bepnun : [upekr-Meaua, 2018. — 212 c. — Pexum pocrtyna: mo MOAIHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=484135 (nara obpamenus: 07.01.2021). — ISBN
978-5-4475-9635-4. — Tekcr : 3IEKTPOHHBIN.
2. [Taryauna, C.K. boranuka. Cuctematuka pacrenmii: yueOnoe mocoome / C.K. I[Iatynuna,
H.M. KntounnkoBa ; MOCKOBCKMI INEJarormueckuii rocyapCTBEHHBIM yHUBEpCUTET. — MoOCKBa :
ITpomereid, 2013. - 124 C. - Pexum JIOCTyMa: o IOJIIIHUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=240522 (mata obpamenus: 07.01.2021). — ISBN
978-5-7042-2473-0. — TekcT: 2NEKTPOHHBIH.
3. Kypanosa, H.I'. Mukpo6uonorus: yue6Hoe nmocobue / H.I'. Kypanosa, I'.A. Kynaraaze ; Moc-
KOBCKHH IMEIaroru4eckuii rocy1apcTBEeHHbIN yHUBepcuTeT. — Mocksa : [Ipomereit, 2013. — Y. 1. IIpo-
KapuoTuueckas kimerka. — 108 c¢. : wi., Tabm., cxem. — Pexum npocTyma: MO TOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=240544 (nara obpamenus: 07.01.2021). — ISBN
978-5-7042-2459-4. — TexcrT : 3IEKTPOHHBIN.
4. Kypanora, H.I'. Mukpo6uosorus : yuebnoe nmocodue : [16+] / H.I'. KypanoBa. — Mockga :
[Ipomereit, 2017. — Y. 2. Mertabonusm npokapuot. — 100 c. : cxem., ni. — Pexum gocrymna: mo mog-
TIHCKE. — URL: https://biblioclub.ru/index.php?page=book&id=483200 (mara oOparieHus:
07.01.2021). — ISBN 978-5-906879-11-0. — TekcT : 31eKTpOHHBIH.
5.Annpees, B.I1. Jlekiuu o ¢usnonoruu pacrenuii : yueoHoe nmocooue / B.I1. Auapees ; Hayu. per.
I'A. BopoGeiikoB ; Poccuiickuii rocymapCTBEHHBIH NeNarornueckuil yHuBepcuTeT uMeHu A. .
I'epuena. — Cankrt-IleTepOypr : Poccuiickuii rocyapcTBEHHBIN IMEIarori4eCKUii YHHUBEPCHUTET HM.
AN. Tepuena (PITIY), 2012. — 300 c. : cxem., Ta0m., wi. — Pexum mocTyma: Mo MOAMUCKE. —
(mara oOpamenus: 07.01.2021). — buGmuorp.: c¢. 281. — ISBN 978-5-8064-1666-8. — Tekct :
IIEKTPOHHBIN.
6.Kapaces, B.H. ®usmonorus pacreHuii: skcnepuMeHTanbHble wuccienoBanus / B.H. Kapaces,
M.A. Kapacesa ; IToBOKCKHIT TOCYIapCTBEHHBII TEXHOIOTHUECKUIl YHUBEpCcHTET. — Momkap-Ona :
[ToBOMmXKCKMI rocyaapCTBEHHBIM TeXHONOrnueckui yuusepcurert, 2018. — 312 c. : uin. — Pexxum no-
cryna: nmo noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=494310 (nata obparie-
Hus: 07.01.2021). — bubnauorp.: c. 291-297. — ISBN 978-5-8158-1999-3. — TekcT : 31EKTPOHHBIH.

JJonmonHuTebHAA YUeOHAsl JJUTEpaTypa

1. Banos, A.JI. DBomonusa u QuioreHus pacteHuil: yuedHoe nmocodue / A.JL. IBanoB. — Mockaa ;
bepmun : [upexr-Menua, 2015. — 292 c.. un. — Pexum jgoctyma: 0o TMOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=276518 (nara obpamenus: 07.01.2021). — bub-
muorp. B KH. — ISBN 978-5-4475-3833-0. — DOI 10.23681/276518. — TeKCT : 3JIeKTPOHHBIH.

2. Kumenko, N.T. [Ipaktudeckuii Kypc 00TaHUKH (IIUTOJIOTHUS, TUCTOJIOTHUS, MOP(OJIOTHUSI, AHATOMUS,
cucreMartuka): yueoHuk : [16+] / .T. Kumenko. — Mocksa; bepnun : lupexkr-Meaua, 2020. — 351 c.:
WL, CXEM. — Pexum J0CTyma: o HOJITTHCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=594527 (nara obpamenus: 07.01.2021). — BH6—
auorp. B KH. — [ISBN 978-5-4499-1264-0. — DOI 10.23681/594527. — TeKcCT : 31I€KTPOHHBIN.

3. Mypanosa, E.O. MukpoOuosorusi: moJHbIN Kypc K dk3ameny : [16+] / E.O. Mypanoga ; Hayunas
kHMra. — 2-e n3a. — Caparos : Hayunasa kuura, 2020. — 335 c. — Pexum gocTymna: mo MOIIMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=578516 (nara obpamenus: 07.01.2021). — ISBN
978-5-9758-1924-6. — TekcT : 2NEKTPOHHBIMN.

4. Ky3nenora, E.A. Mukpo6uonorus : yaedHoe mocoobue : B 2 4. / E.A. Ky3nernona, A.A. Kuaszes ;
MunucrepcTBo 0o0pazoBanus 1 Hayku Poccum, KazaHckuil HaMoOHaIBHBIN MCCIEI0BATENbCKUA TEX-
Hojoruueckuii ynupepcuteT. — Kazanp : KazaHckuil HaydHO-HCCIIEIOBATENBCKUN TEXHOJIOTUYECKUI
yauBepeuteT (KHUTY), 2017. — Y. 1. — 88 c. : Tabmn., rpad., wi. — Pexxum gocTyma: mo MmoAmmucKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=560675 (nara obpamenus: 07.01.2021). — bu6-




auorp.: c. 62-82. — ISBN 978-5-7882-2277-6. - ISBN 978-5-7882-2278-3 (4. 1). — TekcT : 31eKTpoH-
HBIH.

5. JlapuonoB, A.B. T'eHeTHMKa MHUKpPOOPIaHWU3MOB: OJJIEKTPOHHOE YdeOHOe mocobue (TEeKCTo-
rpadgudeckue yueOHbie MaTepuainsl) : [16+] / A.B. Jlapuonos, C.H. SIkoBneBa ; KemepoBckuii rocy-
napcTBeHHbIN yHuBepcutet, Kadenpa renernku. — KemepoBo : KemepoBckuii rocyaapcTBeHHBINH YHU-
Bepcuret, 2015, - 173 C. : un. — Pexum  pocryna: 00  IONIWCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573809 (nara obpamenus: 07.01.2021). — bub-
quorp. B KH. — [ISBN 978-5-8353-1885-8. — TekcT : 3JIeKTpOHHBIN.

6. OU3NOTOTUYECKIE OCHOBBI YCTOMYMBOCTH pacTeHHi : yaeOHoe mocobue : [16+] / coct. E.H. Xun-
KoBa ; Jlumenkuit rocygapctBeHHbll neparornueckuii yHusepcuteT umeHu II. I1. CemenoBa-TsH-
[anckoro. — JIuneuk : JInunenkuii rocygapcTBeHHbIN negarorndeckuil yausepcurer numenu ILII. Ce-
MeHoBa-Tsu-Illanckoro, 2017. — 50 c¢. : w1 — Pexum JgocTynma: 0O MOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576864 (nara obpamenus: 07.01.2021). — bub-
auorp.: ¢. 38 - 39. — TekcT : 3EeKTPOHHBIM.

7. lampos, .11. DMOpuonorus u BocpousBeicHHe pacTeHuil : yueonoe nocobue / .M. Hlampos. —
Canxrt-IlerepOypr : Poccuiickuii TocynapcTBeHHBIM Niegarorniaeckuii yaupepcurer um. A.W. I'epriena
(pTITY), 2015. - 200 ¢ : wir — Pexum gocTyma: MmO  TMOAMHCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=435455 (nara o6pamenus: 07.01.2021). — bu6-
auorp. B KH. — ISBN 978-5-8064-0000-0. — TekcrT : 3J1IeKTPOHHBII.

5.2 MaTepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecrieyeHue TUCIUIIHHBI.

Y4eOHble 3aHATHS IO AUCIUILIUHE TPOBOAATCS B yueOHbIX ayautopusx HOU KemlY:

336 KaOuHer 6oTaHuku. YueOHas ayJUTOPUs JJIs IPOBEJCHUS:

-3aHATUHN JIEKIIMOHHOTO TUTIA;

- 3aHATUH 7a00PAaTOPHOTO TUTIA;

- TPYIIOBBIX U UHIAUBUYaTbHbBIX KOHCYIbTAIIU;

- TEKYIIETO KOHTPOJISI ¥ IPOMEXKYTOUHOM aTTecTalnu.

CneunanusupoBanHas (yueOHasi) MedesIb: T0CKa MeNOBast, Kageapa, CTOJIBI, CTYJIbSI.
OO6opynoBanue Ajs Mpe3eHTANMH Y4eOHOr0 MaTepHalia: nepeHocHoe - HOYTOYK, MPOEKTOp,
JKpaH.

JlaGopaTopHoe o0opyaoBaHHe W MaTepHaabl: MUKpockomnbl (10 ImT.), XOMOAMIEHUK, HAOOPHI
MUKpPOIIpENnapaToB JEMOHCTPAIIOHHbIE IO OOTaHHMKE, MaTepuaibl JUIsl MPOBEACHUS MPAKTUYECKUX U
1a00paTOPHBIX pabOT (MUKpPOMpPENaparhl, MPECcChl U CYIIKHA PACTCHHIA), pAaCTCHUSI KOMHATHBIC IS
1abopaTOPHBIX padoT.

YueOHo-HarIsIAHBIE OCOOUS: TepOapuil yueOHbIN, TaOIUIIBI I TAOOPAaTOPHBIX 3aHATHH, pac-
TEHUsI KOMHATHbIE.

Hcnoab3zyemoe mporpammHuoe odecneuenne: MSWindows (MicrosoftimaginePremium 3 year
o cyomuieH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo-
0o1HO pacmpoctpansemoe [10).

HNurepHer ¢ odecieuenuem nocryna B IUOC.

341 JlaGopaTopusi NOYBOBedeHHUS 1 T€000TAHUKHU. YUeOHas ayAUTOPHS IS IIPOBEICHUS:
- 3aHATHH JTEKIMOHHOTO TUIIA;
- 3aHATUI 1a00PaTOPHOTO THUIIA;
- TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUI;
- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTaLlUN;
CneuunanusupoBanHas (yueOHasi) MedesIb: I0CKa MelloBas, Kadeapa, CTOJNbI, CTYJIbs, 1a00opaTOPHBII
CTOJI, BBITSDKHOM IIKa(), pakKOBHHA.
OO6opynoBanue AJs Mpe3eHTAIlUH Y4eOHOr0 MaTepHaJIa: CMayuoHapHoe - KOMIBIOTEP, NepeHOCHOoe
- IPOEKTOP, IKPaH.
JlaGopaTopHoe 000py10BaHHe U MATEPUAJIbI: TEPMOCTATHI, BECHI, IIeUb My eabHas, MaTepUaIbI
JUIS IPOBEICHUS TaOOpaTOPHBIX padoT (XUMHUUECKas MOCy/a, MUKPOIpenapaThl, 00pa3Lbl OYB).
Y4yeOHo-Har/IsIIHbIE OCOOMSI: TEMATHYCCKHUE KApPThl, KOJUICKITUS MUHEPATBHBIX YI0OpEeHUH, Ta0u-
I1bI, TOYBEHHBIE MPOQIIIN, KAPTHI.
Hcnoan3yemoe nporpammuoe obdecneuenue: MSWindows (MicrosoftimaginePremium 3 year mo




cyosmiieH3nonHomy noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpocTpansiemoe [10).
HNutepHer ¢ obecnieyenuem gocryna B JUOC.

342 JlaGopaTopusi NOYBOBeAeHHUS U T€000TAHUKU. YUeOHAs ayTUTOPHS TSl IPOBEACHHS:

- 3aHATHUN TaOOPATOPHOTO THUIIA;

- TPYIIIOBBIX M UHIUBUAYAIbHBIX KOHCYIIbTAIU;

- TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTALINU.

CrneunanusupoBanHas (yueOHasi) MedeJib: JOCKa MelloBast, Kadenpa, CTOJbI, CTYJbs, AEMOHCTpAIIH-
OHHBIN CTOI.

JlaGopaTopHoe 000py/a0BaHUEe U MaTePHAJIbI: JO3UMETD, CYIIMIbHBIN 1mKad, TEPMOCTAT; MaTe-
pHasl 171 IpoBeieH s 1a00paTOPHBIX padoT (XUMHUYECKas OCYAa, IpenapaThl).
Y4yeOHO-HATIAAHEIC IOCOOMA: TAOIUIIBL.

Hcnoab3yemoe mporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium 3 year mo
cyomunensnoHHomy noropopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
06o1H0 pacmpoctpansemoe [10).

HNuTepHer ¢ o0ecnneuennem nocryna B JUOC.

5.3. CoBpemenHblIe npodeccnoHaNbHbIe 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI.

1. IInmantapuym OTKpBITBHII OHJIAMH aTiIac-ONpEAEIUTENb paCTEHUN U JuIIaiiHuKoB Poccun u compe-
JenbHBIX cTpaH http://www.plantarium.ru

2. Hudopmanmonnas cucrema «buopaznoodpaszue Poccuny http://www.zin.ru/BioDiv/

3. Huctutyr mnpobinem oskomormm u dBomoru  uM. A. H. CeBeprioa PAH: ba3el  maHHBIX
http://www.sevin.ru/collections/

4. KoOHCHEKT COCYIUCTHIX pacTeHUH maHapKkTuueckon (iopsl http://panarcticflora.org/

5. buopasznooOpa3zue  >KHMBOTHOTO U PaCTUTEIBHOIO mupa  Cubupu http://www-
sbras.nsc.ru/win/elbib/bio/

6. Iudporoii repobapuit MI'Y https://plant.depo.msu.ru/

7. buopaznooOpaszue Anrtae-CasHckoro sxoperuona http://www.bioaltai-sayan.ru/

8. boranmveckuit wmHCTHUTYT WUM. B. JI. KomapoBa PAH: TwunoBoit repOapuii  JUIIAafHUKOB
https://www.binran.ru/resources/archive/li_type/

9. Jeno3utapuii YKUBBIX CHUCTEM «HoeB KOBYET»: Muxkpoopranu3Mbl
u rpuOsI https://micro.depo.msu.ru/

10. borannueckuii cepBep MockoBckoro ynuepcurera. OuH U3 Hanbojiee U3BECTHBIX BO BCEM MHUPE

POCCUICKIX OMOJIOTHYECKUX PECYPCOB, UMEIOIINKA BEPCUU Ha 8§ A3BIKaX. -

http://www.herba.msu.ru/russian/index.html

11. MexperuoHainbHOE MUKPOOHOJIOTHYECKOE coo0mecTBO http://microbiosociety.ru/




10. 4. DHukIonenus (pacTeHUs U )KUBOTHBIE) - www.floranimal.ru

6 Unble cBeneHus U (MJIM) MaTePUAJIbI.

6.1.IlpumepHbIe TeMbl MUCbMEHHBIX Y4eOHbIX padoT

6.2. HpnMeprIe BOIIPOCHI U 3alaHUA / 3agavuu aJis HpOMe)l(yTO‘lHOﬁ aTTeCTalumn

Taoauna 9 - [IpumepHbie TeopeTHYECKHE BONPOCHI U MPAKTHYECKHe 3aJaHusl / 3a1a4M K

NPOMEKYTOYHOMY KOHTPOJIIO

Pasznessl u TeMbl

[TpumepHBIe TEOpETHYECKHE BOIIPOCH

ITprMepHBIE TPaKTHYECKHE 3aTaHUSL
/ 3amaun

2 cemecTp

AHaTOMHS1 H MOP(OJI0THs pacT

eHH i

AHaTomus u
MopdoIOTHs
pactenuit. Opra-
HU3AIUsl TUIUY-
HOM  pacTHUTEINb-
HOM KJIETKHU

1. Boranuka kak Hayka, MpeJMET U MECTO B
cucteme Hayk. luddeperimanun 60TaHUKH.
2. OcoOEeHHOCTH OpTraHU3aIMy PACTCHUH.

3. Kuerka KaK CTPYKTYPHO-
(hyHKIIMOHATBHAS SIMHUIA XKUBBIX CYIIECTB.
OCHOBHEBIE TIOJNIOKEHUSI KJIETOYHOI TEOopHWH.
Knaccudukarus KIeTok.

4. OpraHuzanus pacTUTENbHON kieTku. [{u-
TOIIa3Ma ee CTpyKTypa M coctaB. Kmaccu-
(huKalus OpraHoOUI0B.

5. BereratuBHBIC OpraHpl pacTeHHUN — 00-
M€ 3aKOHOMEPHOCTH CTpOeHus (Tosp-
HOCTb, CHMMETpPHSI, aHAJIOTHYHBIE I TOMOJIO-
TUYHBIC OpPTaHbl, METaMOP(O3 U CICIUATH-
3amus, OJUTOMEpHU3alus, PEAYKIUS U TeTe-
pobarmusi).

6. BerBnenue, ero TUIBI. DBOJIOIMS BETB-
JICHWsSI Y PACTCHHUH.

1. TlogmucaTe Ha WUIIOCTPALIUU
CTPYKTYPHBIC DJIEMEHTBI PaCTHUTEIIb-
HOM KJIETKHM M IOSCHUTH MX Ha3Ha-
YeHHe.

Knaccudukanus
U CTPOCHHE pac-
TUTENBHBIX  TKa-
HEeH

7. Tlonstue o TkaHax. IIpUHIMIBI Kiaccu-
(buKaluy pacTUTEIbHBIX TKaHeH. [IpocThie U
CJIO’KHBIC TKaHU.

8. Mepucremsl. Lluronoruueckas xapakrte-
pUCTHUKAa MEPHCTEM, OCHOBHBIE MOMEHTHI
muddepenunanmu. Kiaccudukanus mepu-
CTEM.

9. IlepBUYHBIC TTOKPOBHBIE TKAaHU — (POPMHU-
poBaHUE, CTpoeHUE, PYHKIIUH.

10. BropuuHble ¥ TpPETHYHBIC TMOKPOBHBIE
TKaHU — (OPMHUpPOBAHHUE, CTpPOCHHE, (DYHK-

NN,
11. Mexannueckue TKaHu. KoseHxuma,
CKIIEpEHXUMA, CKJIe-

peHIBl — MPOUCXOXKACHUE, KiacCUPUKAIWS,
CTpocHHE U (HYYHKIIUH.

12. Kcunema: MpOUCXOXKICHUE, CTPOCHHUE,
(YHKIIMU ¥ SBOJTIONUS TIPOBOISIIHX DIIEMEH-
TOB.

13. OCOOCHHOCTH CTPOCHHS W  3BOJIOIUH
(h103MBI.

14. TIpoBoasmiue My4kd X TUIBL. Pazmenie-
HUE B TEJIE paCTCHUS.

15. OCHOBHBIE TKaHHU: aCCUMUWISIIMOHHBIC U
3ar1acaroniue.

2. TlogmucaTe Ha WLTIOCTpPAIIAN
CTPYKTYpHBIE DJIEMEHTBI PaCTUTEIh-
HOW TKaHM W TOSICHUTHh MX Ha3Hayde-
HUE.

3. Paccmorperh MUKpompenapar u
HA3BaTh TUIl PACTUTEILHOW TKAHHU.

3apoaplll U Ipo-
POCTOK Kak
HaYaJIbHbIE JTAIIbI

16. CTpoeHre CeMEHH U 3apojblllia rojoce-
MEHHBIX paCTEHUH.
17. CTpoeHHEe CEMEHHU U 3apOjblla JBYI0JIb-

4. TllommucaTe Ha WUTIOCTPAIIAN
CTPYKTYpPHBIE 3JIEMEHTBI CTPOCHUE
CEMEHU PaCTCHUSL.

HbIX pacTeHul otxaena [{BeTkoBbIE.

5. Omnpenenuts NPHHAIIC)KHOCTD




OHTOIEHE3a LIBET-
KOBBIX paCTCHUH

18. CTpoeHHE CEMEHU W 3apojIblllia OJIHO-
JIONBHBIX pacTeHuil otnena [{BeTkoBbIE.

19. PazButne mpopoctkoB cemsH. Ilepuoau-
3a1s BO3pacTa pacTeHUI.

CEMsIH paCTeHUH B pa3gaTOYHOM Ma-
TepUaJie CHCTEMAaTHYECKUM TpyII-
nam.
6. TloamucaTh Ha WILTIOCTPAIUH
9Tanbl Pa3BUTHS TPOPOCTKA pacTe-
HUSL.

Kopens u kopHe-
Basl cucTemMa

20. Kopenb — kak OCHOBHOH BereTaTuB-
HBbI} opraH pacTteHuil. [ UmoTe3sl MPOUCKOK-
JICHUS KOPHSI.

21.Knaccudukauuss xopHed. Bumonsmene-
HUS KOPHSL.

22. Crpoenne u (HyHKIMOHATHHBIC 30HBI
KOPHSL.

23. KopneBas cuctema, TUIIBI KOPHEBBIX
crcteM (TI0 CTPOCHUIO W (DYHKITHIHN).

7. W3 npennokeHHOTO pacTUTEINb-
HOTO MaTepuajia BBIOpaTh 00pa3Ibl
BUJOW3MEHEeHUsT KopHA. lloscHuTh
MEXaHU3M Pa3BUTHs JaHHBIX BUIO-
U3MCHCHUM.

IToOer u cucrema
o0eros

24. TlobGer u cucrema moberoB. Bo3amkHO-
BEHUE MMOOETOBON OpPraHU3aIlu Y PACTCHHIA.
25. BunousmeHenne moOeros.

26. CTpoeHre W BUIBI TIOYEK. buomorude-
CKO€ 3HAYCHHE TTOYKHU.

27. AHAaTOMHUYECKOE CTpOCHHE CTeOs Ipe-
BECHBIX PACTECHHI.

28. AHaTOMHYECKOE CTpOEHHUE CTeOJsI ABY-
JONBHBIX M OJHONOJBHBIX TPaBAHUCTHIX
pacTeHHH.

29. Mopdoiorus nucta. OHTOreHe3 JIMCTA.
30. AHaTOMHUYECKOE CTpPOEHHE JIUCTa —
XBOUHBIX, ABYNONBHBIX M OJHOAOIBHBIX
pacTeHui.

8. U3 mpennoxeHHOTO pacTUTEIhb-
HOTO Marepuaja BBIOpaTh 00pa3ilbl
BUJOM3MEHeHusT mobera. lloscHuTh
MEXaHW3M Pa3BHTHUS JAHHBIX BUIO-
HU3MCHCHUM.

9. TlonmmucaTh Ha WLIIOCTPAIIUN
CTPYKTYypHBIE DJEMEHTBI M TKaHH
crebnst pacteHus. ONpeaeTuTh KU3-
HeHHYI0 QopMmy oOpasna cTebus
pacTeHusl.

Bocnpoussene-
HUE€ U pa3MHOXKe-
HUE PaCTCHUM

31. Pa3aMHOXEHHE pacTeHUH U €ro (hOPMEL.
32. IlonoBoit mporecc U MoJI0BOE Pa3MHONKE-
HUE pacTCHUN

33. )KuzHenHsle 1UKIBI pacTeHui: Yepemno-
BaHUE MOKOJICHUH U SJIEPHBIX (ha3.

34. lIBeTOK — Kak YHHKAJIBHBIA OpraH pas-
MHO>KEHUS TIOKPBITOCEMEHHBIX PACTCHHA.

35. OKOJIOIBETHUK — CTPOEHHUE U THIIHI.

36. OmbUICHHE — MEXaHW3MBI, THIIBI OIBLIC-
HUS ¥ UX 9BOJIOIIHSL.

37. Pa3BuTHe CEMSH TOJIOCEMEHHBIX U IIBET-
KOBBIX PACTCHHUH.

38. [lmox :crpoeHme, 3HadYeHWe, Kiaccudwu-
Kalusl.

10. ITocTpouTh >KH3HEHHBIM ITUKI
Polytrichum commune.

11. TlocTpouTb W3HEHHBIM LUK
Dryopteris filix- mas.

12. TlocTpouTb >KU3HEHHBIM UK
Pinus sylvestris.

13. Jlatb Mop(oIoTHIecKoe OIH-

caHue obpasia pacTeHUS.

DKOJIOTHYECKHUE
IpyNmOel HA  KHU3-
HEHHbBIE  (OPMBI
pacrenui. Bos-
pacTHble U ce-
30HHBIC H3MCHC-
HUS

39. BeIxon pacTeHHi Ha Cymly, TpOOIeMBI
HA3eMHOW JKU3HU, HaIpaBieHUs Mopdoio-
TUYECKOH 3BOIHOLUN.

40. @DOpMBI 3BOJIOLIHH.

41. TlapamnenusMm B DBOJIOIUHU U €TO CIIEM-
CTBHSL.

42. CooTHOILIEHHE OHTOreHeza W (uore-
He3a.

43. TlonsTHE 0 XU3HEHHOU (opMe y pacre-
Huil. Kiaccudukaius xu3HeHHBIX (GOpM 110
T.U. CepeOpsikoBy.

44. Krnaccudukanus XU3HEHHBIX (HOpM 11O
K. Paynkuepy.

45. DKoJIOTMYECKHE TpPYyNNbl pPacTeHUH IO
OTHOLICHHUIO K (aKTOpaM CpeJbl.

14. TlogmucaTe Ha WUIIOCTPALIUU
JKu3HeHHBIC (hopMBI pacTeHui mo K.
Paynkuepy.

15. TlogmucaTe Ha WUIIOCTPALUU
JKU3HEHHBIC (OPMBI PACTCHHUU T10
T.N. CepebpskoBy.

3 cemecTp

CucreMaTHKA pacTeHMi




BBenenue B
CHUCTEMaTUKY
pacTeHui

1. IlpakTuueckoe M TEOPETHUYECKOE 3Ha-
YeHUs] KIacCH(UKAINN OPraHWYECKOTO MH-
pa. HckyccTBeHHble cucTeMbl. buHapHas
HoMmeHknatypa K. JluHues. 3HadeHue 3Bo-
JIFOLIMOHHOM TEOpHUH AJISI Pa3BUTHSI CUCTEMa-
TuKy. [IpuHIMNE TOCTpOCHUS PUIOTCHETH-
YECKUX CUCTEM.

2. lloHsTHE O TAaKCOHOMUYECKUX KaTEro-
pusix. Bun xak ocHOBHasi TAKCOHOMUYECKAs
enununa. Pox, cemeiicTBo, mopsaoK, Kiacc,
oraen. CoBpeMEHHbIE TIPEICTABICHUA O
LAPCTBAX IPUPOJIBL.

1. JlaTp XapaKTepUCTHKY CHCTEMa-
TUYECKOTO TIOJIOKEHHS BHA pacTe-
HUSL.

HapctBo I'pu-
OBl

3. O0mwas xapakTepuUCTUKa TPUOOB W TpH-
0ONOJOOHBIX OPraHU3MOB (SYMHULETOB H
TICEBJIOMUIIETOB): CTPOCHHE, CIIOCOOBI TTHTA-
HUS U Pa3MHOXKEHUSI, CHCTEMaTHKa. JKOJ0-
rusi TpuOOB, UX POJb B TPHUPOJIE U XO3Si-
CTBEHHOM JEATEIILHOCTH YEIOBEKa.

4. OoMHIIETBI, UX DBOIIOIMS B CBI3U C IIa-
PasUTH3MOM M TEPEeXOJOM OT BOJHOTO K
Ha3eMHOMY cymecTBoBanuio. [lopsaku Ca-
nposerauessie, [lepoHocmnopossie.

5. Xurpuauomuuietsl. [lopsaku Xutpuaue-
BbIe 1 MoHOOIedapuI0BEIe.

6. 3uromurietel. [lopsakun MykopoBble H
OuToModTOpOBEIe. XapaKTeprCTHKA THUTTHY-
HBIX TPEJCTABUTEIICH.

7. Hdukapuomunietel. CpaBHHTENBHAS —Xa-
paKTEpUCTHKA CYMUYATBIX W Oa3uIHaIbHBIX
rpuboB. Pa3surue cymMxu u 0azuanii.

8. O0mras XxapakTepuUCTHKa W CHUCTEMaTHKa
ACKOMHIIETOB: TIPOUCXOXKJICHHE, OCOOCHHO-
CTH CTPOEHHS, IOJIOBOE M OecIoioe Cropo-
HOUICHUE, SKOJIOTHYECKHIE TPYIIIbI.

9. O0mass xapakTEepHCTHKAa M CHCTEMAaTHKa
basunnomMuIieToB: TMPOHMCXOXKAECHUE, OCO-
OCHHOCTH CTPOCHUS, IMOJIOBOE W Oecroioe
CIOPOHOIIEHHUE, YKOJIOTMIECKHUE TPYTIIIHL.

10. HecoBepieHHbIe TPUOBI, ITOJIOKEHUE B
CUCTeME TpuUOOB, MPHUHIUILI KIacCU(pUKa-
IIUU, PAaCIPOCTPAHCHUE U 3HAUCHUE.

11. JlnmaiHUKK: B3aUMOJEHCTBHE KOMIIO-
HEHTOB, OCOOCHHOCTH BHEIIHETO W BHYT-
PEHHETO CTPOCHHS TaJUIOMa, PA3MHOKCHHS.
OCHOBHBIEC YepThI 3KONOrud. [IpUHIHIEI CH-
CTEeMAaTHKH.

2. PaccmoTrpure  MHKpompemnapar
KJIEeTOK rpuda. Onpenenute npuHa-
JEKHOCTB K CHCTEMATHYECKOU
rpyme.

3. TlocTpouth cxeMy IMKJIa pa3s-
MHOXEHMsI Mg Puccinia graminis,
Claviceps.

4. Hcmonb3ys KOJJICKIUIO JUIIai-
HUKOB, JaTh Ha3BaHUS BUJOB JIH-
XEHO(IIOPHI.

Hwuzmwme pacre-
HUA

12. TlepBUdYHBIE OpTraHU3MBI — MPEIKH BO-
nopocieit. CucreMaTuka U MPOUCXOXKICHUE
pa3IMYHBIX OTAETOB Bojmopociei. Cxema
(UITOTEHEeTHYECKUX OTHOIICHUI TAKCOHOB.
13. Cunesenensle Bomopocnu (IuaHoOax-
tepun). [lonoxkeHne B cUCTEME KHMBBIX Op-
TraHu3MOB. PacmpocTpaHeHue, CTpOCHHE
KIIETKH, TajuioMa, pa3MHoxeHue. [IpuHnm-
bl CUCTEMATHKH.

14. OOmass xapaKTepUCTHKa dyKapHOTHUE-
CKUX BOJIOPOCIICH: CTPOCHUE KICTKH, TAILJIO-
Ma, pacmpoOCTPaHCHHE, DKOJOTHUS U XO35H-
CTBEHHOE 3HAYCHIE.

15. DBodrorus GopM pa3sMHOKEHUS U IHUK-
JIOB pPa3BUTHS BOJOPOCIEH.

5. Paccmotputre  MuKpomnpenapar
KJIETOK Bojopociu. HazoBure otaen
Y BHJIOBOE HA3BaHU.

6. ITlocTpouth cxemy 1HKJIa pas-
MmHOxeunst 1 Chlamydomonas

coccifera, Ulotrichales.




16. O6mas xapakrepucThka oTmena Kpac-
HbI€ BOJOPOCIIH.

17. Tlopanox Bomepuesslie kak npencraBu-
Teb JKenTo3eneHbIx BOJOPOCIIEH.

18. JImaTtoMOBBIC BOJOPOCIIH: OCOOCHHOCTH
CTPOCHUS TeNa, CIIOCOOBI Pa3MHOKEHHS, CH-
CTeMaTHKa.

19. O6mas xapakTtepuctuka bypwix BoImO-
pocen.

20. OBomrouys BHEIIHETO U BHYTPEHHETO
CTPOEHUsI Ha INpUMeEpE IIpefcTaBuTeNe mo-
psaakoB OkTokapropble, Cdarespuessie,
Juxtuorosele, Kyrnepuessle, JlamuHapue-
Bble, OYKyCOBBIE.

21. OO6mas xapakTepuCTHKa OTAela 3ene-
HbI€ BOJOPOCIIH.

22. CpaBHUTENBHAs XapaKTEPUCTUKA TIO-
paKoB BonbBOKCOBBIE, XJIOPOKOKKOBBIE,
XetoopoBble: CTPOCHHE, Pa3MHOKEHHE,
LUKJIBl Pa3BUTHsS THIMYHBIX TPEACTABUTE-
nei.

23. CpaBHHTENbHAS XapaKTepHUCTHUKA II0-
psakoB Yiortpukcosele, Cugonosse, Cu-
(OHOKIIAZOBBIC: CTPOCHUE, DPa3MHOXEHHE,
LUKJIBl Pa3BUTHs TUIIMYHBIX IPEACTaBUTE-
TeH.

24. Knacc Konstoratel. OcoOEHHOCTH CTPO-
€HMs, Pa3sMHOXKEHHs, CUCTeMaTHKa Kjacca,
OTJIMYMTENIbHbIE YEPThI OPSIIKOB.

25. XapoBele Bojopocnd. OTIU4HUTENbHBIE
YepThl CTPOCHHS, PA3MHOKEHHUSL.

Bricuue pac-
TEHUS

26. IlponcxoXKaeHHuE W CHCTEMaTHKa BEIC-
IIUX pacTEHUH.

27. XapakTepucTuka OCOOCHHOCTEH aHa-
TOMHUYECKON CTPYKTYpbl BBICIIUX PACTECHUN
B CBSI3W C TMPHUCTIOCOOJEHHWEM K JKHM3HH Ha
cylie. DBOJIONHUS CTeeH.

28. OCOOCHHOCTH Pa3MHOXKCHUS U IHKIIOB
Pa3BUTHUS BBICHINX PACTCHHM.

29. OOmiast XapakTepUCTHKA HaJOTAeTa
MOXOBUIHBIC: TIPOUCXOXKACHHUE,  MPUMH-
TUBHOCTb  CTPOCHHSA, (PUIUOJIOTHIECKUX
MIPOIIECCOB, Pa3MHOXKEHHE, PaCIPOCTpaHe-
HHE, SKOJIOTMYECKOe M XO35iCTBEHHOE 3Ha-
yeHue. [[pUHIIUTIBI TAKCOHOMUH.

30. OrnuuuTenbHBIC YepTH U OMOPa3HO00-
pasue otaenoB [leuenounsle mxu, Jlucro-
crebenpHble Mxu (bpuoncuapl) u AHToLE-
POTOBBIE MXH.

31. O6mas xapakTepuctuka otmerna Ilmay-
HOBUJHBIC:  NPOUCXOKACHUE, CTPOCHUE
criopoputa M rameroduTa, pasMHOKCHHE,
pacripocTpaHeHHe, BUIOBOE MHOT000paswue,
9KOJIOTHUECKOE U XO3IHCTBEHHOE 3HAUCHHE.
32. OOmas xapakrepuctuka otnena [lamo-
poTHHKOBUAHBIC: OCOOEHHOCTH CTPOCHHS,
Pa3MHOXXEHUS, NUKIOB Pa3BUTH, PACIIPO-
ctpanenue. [IpUHIUIIBI CHCTEMATHKHY.

33. Tlomotmen XgomieBble (Ynenumcrocre-
OcnpHBIC), Kacc XBOIIEBBIE: OCOOCHHOCTH
CTPOCHUS, Pa3MHOKCHHS, BHJOBOE pPa3HO-

7. Ucnonb3ys KOJUIEKLHIO MXOB,
JaTh Ha3BaHUS BHIOB 00pasioB
OpuodopsI.

8. C moMOIbI0 ONpEeneIuTelNs pac-
TEHUU OIpPEACIUTh TepOapHBIN 00-
pasen pacTeHHs.




o0pasue, pacpoCTpaHEHHE, 3KOIOTHYECKOE
1 XO3SHCTBEHHOE 3HAUYCHHUE.

34. Xapakrtepuctuka kiacca IlamopotHu-
koBble (Hacrosmiie mamopoTHHKH): 0COOCH-
HOCTH CTPOCHUS, Pa3MHOXCHUS, BHIIOBOE
pasHooOpasue, pacnpoCTpaHEHUE, SKOJIOTH-
YECKOE U XO03HCTBEHHOE 3HAUYEHUE.

35. OOmas xapakTepHuCcTHKa TPyIIsl [ oiro-
CEMEHHBIE  pacTeHMs:  IPOUCXOKICHHUE,
0COOEHHOCTH  CTPOCHHUS, Pa3MHOMKEHHS,
pacrpocTpaHeHue, FKOJIOIMUECKOe U XO3s1i-
CTBEHHOE 3HaueHue. [lpuHuunel cucrema-
THKH.

36. OtnuuuTtenbHbIE YEPTHl U OMOPa3HO00-
pasue otaenoB CaroBHUKOBUIHbIE, ['MHK-
TOBUJIHEIC, XBOWHEIC, | HETOBUIHEIC.

37. OOmas xapaktepucThka otaena llper-
KOBBIE PAcTEHHUs : IPOMCXOXKIEHHE, OCO-
OCHHOCTH CTpPOEHUs, Pa3MHOXCEHUs, pac-
MIPOCTPaHEHUE, OSKOJIOTMYECKOE M XO35H-
CTBEHHOE 3HadyeHHe. lIpuHIUNBI cucTeMa-
THUKU.

38. OtnuuurtenbHbIE YEPTH U OHMOPa3HO00-
paszue knacca JIBynonpHbIe oTaena L{BeTko-
BbIE PACTEHUSI.

39. OrnuuuTenbHBIC YepTH U OHMOPa3HO00-
pazue kmacca OnHononbHBIE OTAEna LIBeT-
KOBBI€ pacTEHHUSL.

[onsarue ¢uro-
IIeHO3a

40. Tlomsatue, kiaaccuuKamus, CTPYKTYp-
HBIE 3JIEMEHTHI (MTapaMeTpsl) (PUTOLEHO3a.
41. Cunysun, neHononyasuuu. CTpykTypa
1 BO3PACTHOM COCTaB LEHOMOMYJISIITUH.

42. Mecro duroreHosa B ouocdepe.

9. Hcnonb3ys WILTIOCTPAINIO, Jaii-

TE€ XapakTepUCTUKy IapaMmeTpoB
¢uToneHo3a.
10. Ucnonme3yst  repbapuii, nmaiite

Ha3BaHUE BUAOB ACHIAPOMIOPHl (HHu-
TOLIEHO3a  TOPOJCKHX  3€JCHBIX
HACaXJACHUIL.




4 cemecTp

Du3n0J10TUA paCTEHUH

dusznosiorus 1.0cobenHocTH KJI€TOK pacTeHuit (cTpoerne | [IpuroToBieHne 3IeMEeHTapHBIX pac-
pacTHTENLHOM PaCTUTEIHHON KIETKH), X OTIIMYUS OT KJIe- TUTENBHBIX TPENapaToB i MUKPO-
KIIETKH TOK YKHBOTHBIX. CKONMPOBAHUS;, JEMOHCTpAIUs Me-
2. KieTka Kak 1eIocTHas CUCTEMA. TOIOB OOHapYXXEHHs ABIKCHHUS IIH-
3. dusnonoruyeckas poiab MEMOpaH | Mpo- TOIUIa3Mbl U WU3MEPEHHUS €r0 CKOpO-
HUI[AEMOCTh KJICTOK JIJISl pa3HBIX COCJMHCHUN. | CTH; OIpPEIEICHNE XU3HECTIOCOOHO-
4. ®usndecKkre 1 XMMAYECKNe CBOMCTBA BOABI | CTH  KJIETOK; ompezeneHue (opm
U ee 3HaYCHUE B OpraHu3alluy >KUBOU MaTe- IJIa3MOJIH3a.
puu. ITonyyenue HUCKYCCTBEHHON KIETKU
5. BomHbrit 0OMEH KIETKH: 0CMOC, TYprop, TpaybGe,  meMOHCTpamus SBICHUS
HaOyxaHHe. Typropa, ONpeelieHHe BEeINIHHbI
6. MexaHu3Mbl IOCTYIUICHUS BOJBI B KOPEHb. | OCMOTHYECKOTO TMOTEHLHMAaIa KIETOK
7. BoHBIM NOTEHIMAN U COCYILAsl CHila KIET- | IUIa3MOJINTUYECKUM METOAOM.
KH.
8. Kiretka kak ocMoTHYECKast CUCTEMA.
9. TpaHcnopT BOABI IO PACTEHHUIO.
10. KopHeBoe nmaBieHue, iad, TyTTaIms
11. TlepenBrkeHne BOABI IO CTEOTIO: HIXK-
HUH ¥ BEpXHUN KOHIICBBIE IBUTATEITN BOTHO-
T'O TOKa.
12. Tpancrmpartusi, BUABI TPAHCTIHPAIIAHT, €€
3HaUYCHHE. DTalbl TPAHCIUPAIIH.
dorocuHTE3 13. Ponp u 3naueHue orocuHTe3a s xu3- | OOHapyxkeHue (HOTOCHHTE3a Y BOJI-

HU Ha 3emte.
14. XoporiacTel, X CTpOEHUE B 00pa3oBa-
HHE.

15. IlurMeHTHBIA ammapaT (QOTOCHHTE3A:
XIopoPIIEl  (CBOMCTBA, CHHTE3, YCIIOBHUS
oOpazoBanus, poib B  (HOTOCHHTE3E).
16. TlurmeHTHbI anmapar ¢OTOCHHTE3A:
(ukOOWIUHBEL (CBOWCTBA, CHUHTE3, YCJIOBHUS
oOpazoBanus, poib B  (HOTOCHHTE3E).
17. TlurmenTHBIA anmapar (GOTOCHHTE3a: Ka-
POTHHOWIBI (CBOWCTBA, CHHTE3, YCIOBUSA 00-

pa3oBaHus, poip B (dorocunTese).
18. C-3 - myTh ¢dotocunTe3a.
19. C4 - Ty Th dhoTocunTE3A.

20. Bnmsaue BHEMTHWUX YCIOBUH Ha WHTCH-
CHUBHOCTH IIporecca (OTOCHHTE3a: CBET,
TeMmreparypa, Bojia, MHUHEPAIbHOE MUTAHUE.
21. Bousaue BHYTpEeHHUX (PaKTOpOB HA IMPO-
recc porocuHTE3A.

HBIX pacTEHWH MO BBIICICHUIO ITy-
3BIPHKOB ra3a, OICHKA 3aBHCUMOCTH
WHTCHCHUBHOCTH  (JOTOCHHTE3a OT
BITUSTHUS a0MOTHIECKUX (DaKTOPOB.
JleMoHCTpAIUsl METOIOB SKCTPAKITUH
U paszzgencHus (OTO-CHHTETHUECKUX
MMUTMEHTOB PaCTCHUM.

Hpixanue pacre-
HUH

22. 3HaueHHWe IbIXaHWUS B JKU3HU PACTCHUI.

23. AT®, cipykrypa ©  (QYHKIHH.
24. CyOcTpathl aprxaHus. J[prxateabHBIA KO-
3¢ PuUIHEHT.

25. AnaspoOHas (as3a AbIXaHHA (TJIIUKOIHU3).
26. AnpoOHas daza TIBIXAHUS.
27. Xumm3M  mpouecca  OpOKEHHs.

28. BiusHue BHEIIHMX M BHYTPEHHHX (ak-
TOPOB HA HUHTEHCUBHOCTD JbIXaHMUS.

OmpenencHue W paccyeT JbIXaTellb-
HOro Kod(duImeHTa; omnpenencHue
aKTUBHOCTH  psiJia  JbIXaTeJbHBIX
(hepMeHTOB.

KopueBoe mnura-
HHE paCTCHUHU

29. Meronpl W3Y4YCHHS THUTAHUS DPACTCHHA.
30. dusmnonoruyeckas poiab MaKpo- U MHUK-

PO3JIEMEHTOB.
31. KopHeBasi cuctemMa Kak OpraH IOTJIOIIE-
HUSA COJICH.

32. A30THBIH OOMEH PacTCHUH.

JleMoHCTpaIusi METOZIOB  OOHapyKe-
HUSI BTOPUYHBIX BEHICCTB B TPABIHU-
CTBIX U IPEBECHBIX PACTCHHUSIX.
BrlsiBIIeHNE TIPU3HAKOB TOJIOJIAHUS
pacTeHu#l MO  OTACILHBIM  dJie-
MEHTaM MUHEPATbHOTO TTUTAHHUS.
OO6HapyXeHHe MOHOB KaJbITUs, Mar-
Hus, Kenesa, ¢docdopa u cephl B 30-




Jie pacTeHHH, OIpeJeleHne KOHIICH-
Tpalyy HUTPATOB B PACTEHUSIX

Poct u paszButne

33. Poct pacrenmii. OcoOEHHOCTH pOCTa

OmnpeneneHue 30HBI pocTa KOpHS H

pacTeHuit KJIETOK. nobera pacTeHHH, HWHTEHCUBHOCTU
34, Tumel pocra OpPraHOB pacTEHUM. | X POCTa; OLEHKAa OCHOBHBIE IIOKa-
35. BrusHHe BHEITHWX YCJIOBHM Ha POCT. | 3aTENH MPOPACTaHHWS W pPOCTa B 3a-
36. OUTOTOPMOHBI: AyKCHHBI. | BUCUMOCTH OT 3HIOTCHHBIX M DK30-
37. DOUTOTOPMOHEI: ruOOepeIUIMHEL. | TeHHBIX (DaKTOPOB.
38. DOUTOTOPMOHEI: [UTOKUHUHEL.
39. ®UTOropMOHBI: HHTHOUTOPHI POCTA.
VY cTOHUINBOCTE 40. [suxenue pacteHud. Tpomusmbel u | CpaBHEHHE YCTOWYMBOCTH PpPa3HBIX
pacTeHuii HACTHH. pacTeHuil K JEUCTBHUIO BBICOKHX
41. OU3MOJIOTMYECKUE OCHOBBI IIOKOs. | TEMIIEPATyp, OLIEHKa KpPUOIPOTEK-
42. Dransl pa3BUTHS PACTEHUI. TOPHBIX CBOWCTBA Caxapo3bl
5 cemecTp
OcHOBBI MUKPOOHOJI0THH
Crneuuduunocts | 1.Mctopuss BO3HHKHOBEHHSI W JTambl | [lOSCHUTH OCHOBHBIC MTPaBHIIA
MIPOKAPHUOT- Pa3BUTHS HAYKA MUKPOOHOJIOTHH. paboThl B MUKPOOHOJIOTHYECKOM
HOW KJIETKH U 2. Pabotsl A. JleBenryka, JI. Ilacrepa, | m1aboparopuu, METOIUKY pabOTHI
METOJIOB €€ N. MeunukoBa, P. Koxa, C. Bunorpan- | ¢ MUKPOCKOIIOM, IPUTOTOBJICHUS
U3y4EHUSL. ckoro, /1. IBaHoBCKOTO. [IATATENbHBIX CPEX U KYJIBTYP.

3.IlosnoxkeHne MUKpPOOPraHU3MOB B CH-
CTEME KUBOT'O MHpA.

4. CtpoeHne NpOKapuOTHOM KIIETKHU.

5.Pa3mepsl 1 GOpMBI IPOKAPHUOT.

6. XUMHUYECKUN COCTaB MPOKAPUOTHOMH
KJIETKH.
7.OYHKIMY KOMIOHEHTOB MPOKAPUOTHOM
KJIETKHU.

[IpuroroBuTh TIpemapathl IS
MUKPOCKOIIMPOBAHUSI ~ METOJOM
pa3gaBICHHOM KaIlllk, «BHCSYEH)
KaruTi, MPMKU3HEHHON OKpPacKu 1
MEeTOAO0M (prKcanuu.

CucreMaTuka u

8.0C00EeHHOCT CUCTEMATHKA U KJIACCH-

N3yuuts paznoobpasus hopm

Kiaccupukanus | GpUKauu mpoKapuor. MUKPOOPTraHU3MOB HAKOMUTEb-

OakTepuit 9. Obmas xapakTepucTuka otaena ['pu- | HbIX KyJbTyp CEHHOU U KapTo-
OBbI. (enpHOI MalouKH, HECOBEPIIICH-
10. OOmas XapaKTepUCTUKAa AaKTHHO- | HBIX IPHUOOB U APYTUX KYJIbTYpP IO
MUIIETOB. BEIOODY.
11. OO0mas xapakTtepucTuka HekieTod- | IIpoBecTn MUKpoOHOIOrMIECKUi
HBIX (DOPM JKU3HH: BHPYCHI; MMKOILIA3- | AHAIM3 METOLOM cMbIBOB. [IpoBectu
MBI, GaKTeprodarn. TOACHIET KONAIECTEE OaKTepHaTbHBIX
12. ®opmbl KJI€TOYHOM opranuzaiuy; | KOTOHHH IPAMIOIOKNTCIBHBIX 1
CIOPBI, IUCTHI, OJIACTYJIIbI, AKHHETHI. PaMOTPHUATCIIBHEIX MHKPOOTAHH3-
13. Knaccudukauus Oaxrepuit mo C.B. ﬁOB HpH MOMOLLIH OKpACKH 110 I'pau-
KpacunpaukoBy, cucrema bepre. v

OTtHo1IEHNE 14. Bnusane Ha mpoKapuoT TemrepaTy- | M3yunTh OakTepuw CEMEHCTB:

MPOKAPUOT K
dakTopam cpe-
TIBI

PBI OKpYXKaroLEN CpeIbl.

15. OTHOIIEHUE TPOKAPUOT K U3ITYUEHUIO
U JaBJICHUIO.

16. BnusHMe Ha TPOKAPUOT CTENEHU
KHCJIOTHOCTH CPEJIBI.

17. Ponb MUKpOOpPraHu3MoB B (popMHUpo-
BaHWUH MOYBHI.

Mycobacteriaceae,
Pseudomonadaceae, Bacteriaceae.
[TpurotoBuTh mpemapaTbl METO-
JaMH  pa3aBICHHON Kamm ¢
¢ukcanu, u okpacku mo I'pam-
my. [IpoBectn mojacuer Kommue-
CTBa OaKTepHAILHBIX KOJOHUIA.

Henenue, pas-
MHOEHHUE,
KYJIbTUBHPOBA-
HUE MUKPOOP-
TaHU3MOB

18.PocT m crocoObl pa3MHOKEHHUS TPO-
KapuoT.

19.IToTpeOHOCTH TPOKAPUOT B MHUTATEIIb-
HBIX BEIIECTBaxX.

20. Metonpl KyJIbTUBUPOBAHHUS MHUKPO-
OpraHU3MOB

HabGmoienue 3a pocToM U pas-
MHO@XEHUEM HAKOIUTEIbHBIX
KYJIbTYp CEHHOI Majoyku o Qa-
3aM pocra. [IpuroroButs npenapa-
THI METOAAMH Pa3/1aBICHHON KaIlli U
¢dukcanuu.

ITpoBecTH MoCUET KOTHMYECTBA




21.Perynsiuys KJIETOYHOTO MeTaboiIu3Ma
y IPOKApHOT.

22 IluTtarenpHble Cpepl U UX KOHCTPYH-
pOBaHueE.

OaKTepuaNbHBIX KOJIOHHH IIpH pas-
JIO’KEHUH TIEJUTIONO3BI.

I'enetuka
MPOKAPUOT

23.BUOCHHTETHYECKUE TPOIECCHI B MPO-
KApUOTHOM KJIETKE.

24 DHepreTUYecKuii 0OMEH B KIIETKE
25.2T1amnbl 3HEPreTHYecKoro ooMeHa
26.MyTtamuu y 6akTepuid, METObI TIOJTY-
YEHUsI MyTaHTOB.

27.I'eHeTndyeckne peKOMOMHAIMK y Oak-
Tepuil: TpaHchopMmalusi, TPaAHCAYKLHUS,
KOHBIOTalIMsL.

28.3HayeHNE TEHETUYECKUX PEKOMOMHA-
1107078

N3yuuts BO30ymuteneit 06oie3-
HEU 3J1aKOBBIX PACTCHUH U KPYIIs-
HBIX KylbTyp. [IpUroToBUTH MUK-
porpenaparsl repOuKona, ceHHON
1 KapTo(heTbHOM MAIOYKH.

Tumel NUTaHusA
Oaktepuii. Me-
Ta0OJIN3M.
CriocoObl
obecrieueHust
SHEprueu -
OposkeHue,
a’poOHOE JIbI-
XaHHe, aHad-
pobOHOE JbpIxa-
Hue, PoTocHH-
T€3, XeMOCHH-
TE3.

29.00mas xapakTEepUCTHKA IPOLIECCOB
OpOXKEHUS.

30.MonouyHoKkHCII0€ OpOXKEHHUE.
31.CnuproBoe OpokeHHE.
32.IIponmoHoBOKHCI0E OpOXKEHHUE.
33.MacnsHokucI0e OpOKECHHE.

34. TlurMeHTHl (POTOCHHTE3UPYIOIIUX
OakTepuit

35. ®uxcanus MUKpOOPraHM3MaMU MO-
JEKYJISIPHOTO a30Ta B CUMOMO3€ C pacTe-
HUSIMH.

36. OOmas xapakTepUCTHKa IPOLECCOB
JIbIXaHUs OaKTePUA.

37. JIpixaTenbHas Lelb IPOKapHOT.
38.YkcycHOKHCTBIE OaKTEPUH.
39.AMMoHupuLUpYyOIKe OaKTEepUN.
40.bakTepun LEITI0JI030Pa3PYIIATEIH.
41.lenuTpudunmpyronie 6akTepu.

42. AHanu3 MOYBBI, BOJABI M  BO3AyXa
MHUKPOOHOJIOTHYECKUMHU METOIaMH.

N3yuuts OakTepun romodep-
MEHTATUBHOTO U

rerepoepMEeHTaTUBHOTO Opo-
KCHHUS.

[IpuroToBuTH MpenapaTsl Ory-
PEYHOM M KanyCTHOM MaJO4KH,
MounouHo# mecenu Oidium lactis.

W3yunuTh W TPUTOTOBHUTH TIpe-
mapatbl METOJIOM MPSMOTO MOCEeBa
U METOJIOM pa30aBJICHUS I aHa-
Tu3a MUKPO(MIOpPHI TOYBBI, BOJBI
1 BO3/yXa.

[IpoBecTn mMOJCYETHl KOJIOHUH
MATOTEHHOW U €CTeCTBEHHAS MHK-

podopa.

CocraButenu: lopoxoma JL.I., kann. 6uon. Hayk; [Monypen O.W., kana. 6uon. HayK
(pamunus, unuyuanet u dondxcHocms npenodasamens (eii))




