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1.1leab AMCHMIIMHBI.

B pesynbrare 0CBOCHHUS JaHHOW JUCHUIUIMHBI y 00y4YaIOIerocs: JOJKHBI ObITh C(HOPMUPOBAHBI

KOMITETCHIIMH OCHOBHOM TTpodecCHoHAIbHON 00pa30BaTeIbHOM porpaMMbl OaKkaiaBpuara:

IK-1
1.1

(I)opanyeMble KOMIICTCHIUUH, THAUKATOPbI JOCTUKCHUSA KOMHeTeHHHﬁ, 3HAHUAA,

YMEHUA, HABBIKHA

Tabnuma 1 — UHauKaTopbl JOCTHKEHUS] KOMIIETCHIIUN, ()OPMUPYEMBIC TUCITUTLTHNHOM

HABBIKH B
NpeIMETHON
obyactTi 1O
npodHITI0
"Bbuonorusa"
npu
pelIeHun
npoeccuoH
QTBHBIX
3aja4

pcajm3ani B Ppas3IMYHbIX

¢dopmax  oOyyeHus B
COOTBETCTBUH c
tpeboBanusmu GI'OC OO
IK-1.3
JleMOHCTpUpYEeT  HaBBIKU
HCTIOH30BaHUS B
npodeccruoHaTbHOR
o0pazoBaTebHOM
JIESITETFHOCTH
CHUCTEMATH3HPOBAHHBIX
TEOPETHYECKUX u
MPAKTUICCKUX 3HAaHUU

OHOJIOTMYECKUX HayK

Kon wu Nunukatops 3Hanus, ymenus, HaBbiku (3YB), dhopmupyembie
Ha3BaHUE JOCTHKEHUA JUCIHUILIMHOMN
KOMIIECTCHIT KOMIIETECHIIU 110
4051 OI1OIT

TIK-1. TIK-1.1 3Haer | 3HaeT:
Crnocoben CTPYKTYpy, COCTaB U | - cnenuGuIecKyro OHMOJIOTUYECKYIO TEPMHUHOJIOTHIO,
OCBAWBATE W | WANAKTHIECKHE EIUHHIBI | aCCOUMMMPOBAHHYIO C OOJIACTBIO H3YUEHHUS: GOTAHUIECKYIO;
HCIonb3oBaT | MPSAMETHOM obnmactu | - MOPQONOTHI0O H  (QUIUOJOTHUIO PACTCHHH, CHCTEMATHKY
b Buonorus OpTaHMYeCKOTO  MHpa, JSKOJOTHI0O W  Teorpaduueckoe

IK-1.2 YMeer | pacnpocTpaHeHHE pACTCHHA, TPUOOB U MUKPOOPTaHN3MOB;

Teoperuieck OCYILECTBIIATH otbop - METOAWKH BBIONHEHHSA JIaOOPaTOPHO-IPAKTHYECKHUX,
UC SHAHWA U | vyeGroro CONIEPKAHUSA | IKCIIEPUMEHTAIBHBIX U TOJIEBBIX OMOIOTHIECKHUX UCCIIEAOBAHIA.
HPAKTUHICCKH | rpenmeTHOM obnactu | Ymeer:
€ YMCHHUA U | Buonorus UL ero | - JOCTYIHO OOBSACHSITH OCHOBHBIC OHOJIOTMYCCKHE TCPMHUHEI,

MOHATHS M 3aKOHBI, ACCOLMUPOBAHHBIC C OONACTBIO W3YUYCHUS
(borannueckue);
- SKCIEPHUMEHTAIBHO II03HABaTh MHOr000pa3ne OpPraHW4YecKOro
MHPA;

- IUIAHUPOBATh BHINIOJHEHHE JIaGOPaTOPHO-NPAKTHYCCKUX,
9KCIIEPUMEHTAIBHBIX M IOJIEBBIX OMOJIOTHYECKUX HCCIIEI0BAHMNT;

Baapgeer:
-  OCHOBHBIMM  OMOJIOTHYECKMMM  IIOHATHSIMH, 3HAHUIMU
OMOJIOTHYECKMX  3aKOHOB W 3aKOHOMEPHOCTEH  pas3BHUTHSA

OpTraHUYECKOTO MUPA;

- CHeuu(pUKOW METOIHMK BBIMOJIHEHHS  J1Ta0OpATOPHO-
MPAKTUYCCKUX, IKCICPUMCHTAIBHBIX M MOJCBBIX OMOJIOTMYCCKIX
HCCJIEIOBAaHUI




2 O0béM H TPYAOEMKOCTHh MAUCUMIUVIMHBI 1O BHIAM Y4YeOHBIX 3aHATHM.

NPOMEKYTOYHOM aTTeCTANMH.

Tabmmia 4 — O0beM U TPYAO0EMKOCTh AUCITUIUIMHBI 110 BUJAM YU4eOHBIX 3aHSATHH

DopMbI

OOmiast TpyAOEMKOCTh W BHJBI Y4eOHOW pabOTHI TIO
JTMCLMIUIMHE, TPOBOIMMBIE B Pa3HbIX (opMax

O0BEM YacoB 110
dbopmam oOyueHUs

00

1 OGmmast TpyT0OEMKOCTh JUCITUILTAHBI

468

2 KonTtakTHas paboTa 0Oy4aromuxcsi ¢ IMpenojaaBaTeeM
(1o BuaM y4eOHBIX 3aHSITHIA) (BCETO)

156

AynauTtopHas paboTa (Bcero):

156

B TOM YHCJIC:

JICKIITUHU

64

IMPAKTUYCCKUE 3aHATHA, CCMHUHAPbI

IPaKTUKYMBbI

nabopaTopHbIE PAaOOTHI

92

B MHTEPAaKTHBHOU hopMme

B DJIGKTPOHHOU (hopme

Breaynutopnas pabota (Bcero):

B TOM YHUCIJIC, WHAUBUIYyaJIbHAA pa60Ta

O6y‘-IaIOH_II/IXC$I C IMpernoagaBaTciicMm

MOJITOTOBKA KYpCOBOM pabOThl /KOHTAKTHAs paboTa

TPYNIOBas, WHAWBHAyalbHAas KOHCYJIbTalUS U
UHbIC BHUJIBI yueOHOU JIESITEIbHOCTH,
IpeTycMaTpUBAIOIIHE TPYIIIOBYIO WIN
WH/IUBUYaJIbHYIO o0yJaromuxcs C
MIPENo/1aBaTeyieM)

paboty

TBOpUecKas paboTa (dcce)

3 CamocTrostenpHasi pabota oOyuatomuxcsi (Bcero)

240

4 TIpomexxyTO4Hasi aTTecTalus 00y4yaromerocs

3ader ¢ OleHKO - 2 cemecTp,
36 4. 9K3aMeH — 3 ceMecTp
3ader — 4 ceMecTp
36 4. 5K3aMeEH -5 ceMecTp




3. YueOHO-TeMaTHYeCKHUI IJIAH U COAepPKaAHMe TUCHMILIUHBI.

3.1 YueOHO-TeMATHYECKHUI IIJIAH

Tabmmma 5 - YueOHO-TeMaTHIeCKUi T1aH OYHON (hOpMBbI 0O0yUCHHS

E Oo6mias TpymoeMkocTh 3aHsATHII (Yac.) DopMmbl
% Pa3/ienbl U TEMbIl IUCIHILTHHEL [0 | Lo 020 300 KEG;TYpIgJeI;OH
a 3aHATUSIM ;:Z(;I; AYIUTODH. AyZHUTOPH. [POMEKYTOUHO
- 3aHATHS CPC 3aHATHS CPC | i1 arrecranuu
Z = uac.) | pexn. | na6.p. JIeKIL. | 136.p. YCIIEBAEMOCTH
Cemectp 2
AHaTtomusi 1 MOp(oJIorus pacTeHuii
Anaromus u  mopdosorus | 24 2 2 20 Ompoc,
pacTeHUN. Opranu3zanus salnuTa
TUIUYHOM PaCTUTENBHOM KIETKH TOHATHHHOT
0 arrapara,
1a0. pabot
Krnaccudukanus u crpoeHne 28 2 6 12 Ompoc,
PACTHTEBHBIX TKAHEH 3amuTa Jiad.
pabor
3apoIbIll ¥ IPOPOCTOK  KaK 8 2 2 4 Ompoc,
HavalbHBIC  OTallbl  OHTOI'CHE3a 3amuTa J1ad.
LIBETKOBBIX PACTEHUI pabot
Kopenb u KopHeBast cucTemMa 12 2 4 6 Ompoc,
3ammra Jjad.
paboT
IToGer u cucrema oOeros 30 4 6 14 Ormpoc,
3amura jaao.
paboT
Bocnpoussenenue u 12 4 4 4 Ormpoc,
Pa3MHOKEHHUE pACTCHUM 3aumTa 1ab.
paboT
DKOJOTHYECKHE ~ TPYyHIbl  H 8 2 4 2 Ompoc,
KU3HEHHbIE (OPMBI  PACTCHUIA. 3ammTa Jiad.
BospacTHble u CE30HHbBIE pabor
M3MCHEHUS
3ader ¢ OIECHKOU
HNUTOI'O no cemecTpy 108 18 28 62
3 cemecTp
CucreMaTuka pacTeHuil

BBeenue B cucTeMaTHKY 14 2 2 10 Onpoc, ,

pacTeHuii 3amuTa jao.
pabor,
TECTUPOBAHU
(§]

HapctBo ['pubsI 18 2 2 14 Ompoc, ,
3armura jao.
pabor,
TECTUPOBAHU
(§]

Husmume pacrenuns 22 4 4 14 Ompoc, ,
3amuTa jaao.
pabor,
TECTUPOBAHU
(S

Bricmue pactenus 44 6 14 24 Omnpoc, ,
3amura jad.
pabort ,
TECTUPOBAHU
(§]

[Mousitue puroreHo3a 10 2 2 6 Ompoc, ,

3ammra Jao.




E Oomras TpymoeMKoCTh 3aHATHII (dac.) DopMbl
% Pasenbl M TeMbl JUCLHILIHHBL 10 | P20 oo 020 300 Kze;TYpHéggon
es! N ——— 2‘;‘;‘; AyIHUTOPH. AyIuTOpH. POMEIKYTOHHO
= 3aHATH CPC 3aHATHSA M aTTecTauu
2= uac,) | pexu. | na6.p. JiexIL. | mab.p. YCIEBAEMOCTH
pabor,
TECTUPOBAHU
(&
DK3aMeH 36
HNUTOI'O no cemecTpy 144 | 16 24 68
4 cemecTp
DuU3H0JI0THS PACTUTEIbHOM KJICTKH
[Ipenmer, 3agaumn Ompoc,
dutoduzuonoruu. OcMOTHIECKIE 2 KOJUIOKBUYM
SIBJICHUSI B KJIICTKE.
Paznuunsie popmbl mia3zMonu3a.
Bnusinre KaTHOHOB M aHUOHOB 2 2 Tectuposann
coJielt Ha popMy U BpemsI ¢, cCMHHap
MJ1a3MOJIU3A.
Bonnsiit 0OMeH pacteHuil. KoHTpossHbIH
TpancnopT BobI MO 2 TECT, CEMUHAP
pacTEeHUIO
Onpenenenue cocyuien
CHJIBI PAaCTUTEIIBHBIX KJIETOK 2 2 KonTtponpHbiid
110 U3MEHECHHUIO JUTUHBI TKAaHH reer
Ornpenenenue cocyuien Onpoc, npuém
CHUJIbl PACTUTENBHBIX KJIETOK ) ) 6110K08B,
METOJIOM CTpYeK (110 TeCTHpOBAHNC
[[TapnakoBy)
DoTocHHTE3
DOTOCHUHTE3 U XJIOPOIUIACTBHI. Ompoc,
[TUrMeHTHI pacTeHuii. 2 2 npuém
0JIOKOB
MexaHu3M U dDHEPreTUKa Koutponsu
¢orocunresa 2 4 Bl TecT,
CeMHHap
Xpomarorpapuueckuit Ompoc,
METOJI pa3AeICHUs TUTMEHTOB npuéM
3€JICHOTO PaCTEHHS Ha - 2 2 6110K08B,
buIbTpOBANBHON Oymare ;ZCTHpOBaH
Dxoiorust GOTOCUHTE3a KOHTpOsIBHBI
2 i TECT,
CEeMHUHAp
bIXaHHE PACTEHHH
AHa’poOHas u adpoOHast Ga3sl IfOHTpOJ'H)HLI
4 2 i Tecr,
JbIXaHUS cemmmap
OOHapyxeHue IeTUAPOreHas B Omnpoc,
PacTUTEILHBIX TKAHIX - 2 npUEM
2 0JIOKOB,
TECTUPOBAHU
€
OKOJIOTHS ObIXaHUS KOHTpONLHEL
2 u
TECT,
CeMHHap
Omnpenenenue Ompoc,
aKTUBHOCTH KaTaJIa3bl U PEIYKTa3bl _ ) gggﬁz\;
B JIUCTBAX DJIOACH )




E Oomras TpymoeMKoCTh 3aHATHII (dac.) DopMbl
= TpynoéM 000 300 TEKYIIEro
o Pasnenbl u TeMbl AMCLMIUIMHBL IO | KOHTpOJISL U
e e — P AyauTopH. AyautopH. POMEKYTOUHO
o E aac) 3aHATH CPC 3aHATHSA CPC | i1 arrecranuu
= jekn. | yad.p. JIEKIL. | 71a0.D. yCIEBaeMOCTHI
TECTUPOBAHU
(&
KopHeBoe nuTanue pacreHui
KopHueBoe nutanue pacteHui 5 KoHTposbHBI
u
2 TECT,
CeMHHap
MUKPOXMMUYECKUI aHAJIU3 30J1bI - Ompoc,
pacTeHui 2 2 npuéM
0JIOKOB,
TECTUPOBaH
ne
Y cBoeHune a30Ta pacTeHUSIMU KoHTposbHBI
u
2 TECT,
CeMHHap
ObHapykeHue TSHKETBIX METAJIOB KouTpossh
B TKaHsAX PaCcTEHUH 2 2 bl TecT,
CeMHHap
PocT u pa3BuTHe pacTeHuii. Y CTOHYMBOCTb PACTEHHH
Poct pactenuii. Jramnbl Ompoc,
OHTOTECHE3a - pUEM
4 OJI0KOB,
TECTUPOBAHU
(S
DU3N0JIOTUUECKUE OCHOBBI KoHTpOIBHEL
CTapeHusl pacTeHUi 2 ) i
TECT,
CeMHHap
BnusiHue konuuecTBa KonTposbx
bepMeHTa U peakIuu cpeibl Ha i 2 Bl TECT,
THPOJIM3 Kpaxmaia CeMUHAPp
BnustHue Temneparypsl Ha KonTpomnsu
AKTHBHOCTH aMHUJIA3bI ) blii
TECT,
ceMHuHap
HUTOTI'O o cemectpy 72 16 20 | 36
S cemecTp
OcCHOBBI MUKPOOHOI0THH
CrneunduaHocTh 18 2 4 12 VeTHbIi
NPOKAPUOTHOM  KICTKH | Ompoc
METO/IOB €€ U3yUYCHHUS.
CucremaTtuka u 18 2 4 12 Tecr
KIIacCU(UKALIUS
OakTepuit
OTHolIEeHNE MPOKapuoT K 16 2 2 12 YerHblii
dbakTopam cpemabl onpoc
Tect
[enenue, pa3sMHOXKEHHE, 18 2 4 12
KYJIbTUBHUPOBAHUE
MHUKPOOPTaHU3MOB
['enernka npokapuor 16 2 2 12 VcTHbIT
OIpoc
Tunet MTATaHUSA OaxkTepuil. 2 14 KonTposnbsna
st pabota




E Oomras TpymoeMKoCTh 3aHATHII (dac.) DopMbl
% Pa3szielbl U TeMbl QUCLHIUTHHBI IO | P o) 020 300 nglfT};)Héigoﬂ
= S KOCTb AynutopH. AynuropH. MPOMEIKYTOUHO
= (6ceco 3aHATUA CPC sanatus | CPC | ii arrecTanuun
2= uac,) | pexu. | 1a6.p. JeKIL. | 1a6.p. YCHEBAEMOCTH
MeTtabonu3m. CriocoOsr
obecrieueHus SHEpTHUen - 4 4
OpokeHue, a’poOHOE JIbIXaHUE,
aHa’poOHOe JBIXaHHeE,
¢doTOCHHTE3, XEMOCHHTE3.
OK3amMeH 36
HToro no cemectpy 144 14 20 74
Bcero: 468 | 64 92 | 240

3.2. Conepxxanue 3aHATHI 110 BUIaM yueOHO# padoThI

Tabnuna 6 — ConepkaHue U CIUTUTHHBI

No  |HanmmenoBaHue paznena, TeMbl Conepxanue 3aHITUS
n/ JUCITATLTAHBI
i
2 cemecTp
1. AHaTtoMusi 1 MOP(}0JIOTHs pacTeHHIl.
Opranusanusi THNMYHONW PACTUTEJbHOH KJIETKH.
Cooeporcanue 1eKYUOHHO20 Kypca
1.1. | Beenenue. boranuka boranuka xak Hayka. [Ipeamer u mecto B cucteme Hayk. Posib
Kak Hayka. Opranu3anus pacrenuii B onochepe. OcoOEHHOCTH OpraHU3aIU PACTCHUM.
PaCTUTEIbHOMN KIETKU Kierka — ocHOBHasi CTPYKTYpHO-(YHKIIMOHATBHAS €IUHUIIA
CTPOEHUS, Pa3BUTHS U KU3HEIEATEIBHOCTH OpraHu3Ma
pacrenuii. Knerounas teopus. Knaccudukanus KieTox.
Opranuzanust pacTUTENbHOU KiIeTKu. OOIee MpeacTaBIeHUE O
JIacTHIax. XJIOpOIIACTHI. I'eneruueckuii arnmapar
xjoporuiactoB. Jlelikommactel. XpomoruiacTel. OHTOreHe3 |
B3aMMHOE MpeBpalieHue MJIaCTHU. [IpoucxoxaeHue
xjoportactoB. Bakyonu. Kierounast o6osouka.
Cooepoicanue 1a00pamopHvixX 3aHAMUlL
1.1. | YcTpoiicTBO MUKpOCKOTA YCTpoWCTBO  CBETOBOrO  MHMKpOCKoma. MexaHuueckas H©
Y TIpaBHJIa pabOTHI C HUM. ONTHYECKass CHUCTeMa MHKpockoma. [IpaBuma paboTel ¢
[Tnactunsl MHUKPOCKOIIOM. ~ XJIOPOILJIaCThl B  KJETKax JHCTa DJ0Jeu
KaHaJCKOH. XPpOMOIUIACTHI B KJIETKAX OKOJIOTUIOJHHUKA PSIOMHBI
CHOMPCKOM ¥ IMUIIOBHUKA MOPIIMHUCTOrO. JIeHKommacTel B
KJIETKaX 3MUJEPMbI JTUCTA TPAIeCKaHIIUU
BUPTUHCKOM.
2. Kinaccudukanusi M CTpoeHue pacTUTeIbHBIX TKAHEel
Cooepoicanue 1eKyuoHH020 Kypca
2.1. | Obuiee nonarue o Tkauiax 1 | Pacturensuele Tkanu. Kiaccudukanms. MepucreMsl.
UX KJ1accuuram [TokpoBHbIE, MEXaHNYECKHE, OCHOBHBIE U TTPOBOJISIIINE
TKaHMU.
Coodeporcanue 1a60pamopHbLX 3aHAMUU
2.1. | IlokpoBHBIE TKAaHU CrpoeHue »nuaAepMbl JIMCTHEB JBYAOJIBHBIX W OJHOJOJBHBIX
pacTeHuil Ha MpUMeEpE repaHu U KyKypy3bl. CTpOeHHE KPOIOIIUX
TPUXOM KOPOBSIKA OOBIKHOBEHHOTO.
CtpoeHnune nepuaepMbl cTedist Oy3HUHBIL.
2.2. | MexaHn4ecKkne TKaH! Konnenxuma dYepemKkoB JMCTbEB CBEKJIbI  OOBIKHOBEHHOM.

Ckneperxuma ctebasi pxku moceBHOM. CKIepeuapl B IUIOJAX
rpymid  oObIKHOBeHHOW. Bomokna mulpudopma apeBecHHBI
TOIOJISI JIABPOJIUCTHOTO.




2.3.

[IpoBoasie TKaHN

[TpoBoasimue 3neMEHTHI (PJIOAMBI M KCHUJIEMBI ITy4Ka CTEOJIst
THIKBBI OOBIKHOBEHHOH. [IpoBojsiime 53IeMEHTHl KCHUIEMBI
CTeOJIs THIKBBL. Tpaxeu bl COCHBI.
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OO6pazoBarenbHbIC U
OCHOBHBIC TKaHU

AnukanbHasi, OOKOBasi ¥ BCTaBOYHAS MEpPUCTEMa Ha IMpUMEpe
no0era KJIeHa SICEHEJIMCTHOTO. ACCHUMIISIIIMOHHAS MapeHXuMa
JUCTA PACTEeHHUSI, 3aracaroniasi napeHxnuma KIyoHst KapTodes.

3apoapiil ¥ NPOPOCTOK KAK HAYAJIbHbIE 3TANlbl OHTOI€He3a IIBETKOBBIX PACTEHUIH

Cooeporcanue 1eKyuoHHO20 Kypca

3.1.

CtpoeHne mpopoCTKOB U
CEMAH

OOmrast xapakTEepUCTHKA CEMSH. AHATOMHUYECKOE CTPOCHUE
cemeHu. Iloxon cemsaH. PacnpocrpaneHue cemsH. YcaoBus
npopactanusi ceMsiH. Tumbl npopactanusi cemsiH. [IpopocTku u
HX pa3BUTHE.

Cooepoicanue 1a60pamopHvIX 3aHAMULL

3.1.

Crtpoenue npopocTKoB U
CeMsIH

BHerninee v BHyTpeHHEE CTPOECHHUE CeMsH (acoiv U MIICHHUIIBL.
Crpoenue npopocTKOB (acoIy U MIIEHHIIBL.

KopeHnb u kopHeBasi cucremMa

Cooeporcanue 1eKYUOHHO20 Kypcd

4.1.

Kopenb kak opras pacteHus

OO111e 3aKOHOMEPHOCTH CTPOCHHUS BET€TaTUBHOTO Teja

pacrenusa. BerBienume. KopeHb Kak oOpral  pacTeHHUS.
Mopdoonoruueckoe ctpoeHue kopHs. Knaccudukanus xopHe.
Tunsl KOPHEBBIX CHCTEM:

4.2.

AHaTOMHUYECKOE CTPOCHHE
KOpHSI

3oHbI Mostogoro kopHs. CtpoeHue amekca kopHs. I[lepBuunoe u
BTOPUYHOE aHATOMHUYECKOE CTPOCHUE KOPHS

Cooeporcanue 1a00pamopHbixX 3aHAMUL

4.1.

Kopenb, Tunbl KOpHEBBIX
CUCTEM

Tunsl U GOpMbI KOPHEBBIX CUCTEM. 30HBI MOJIOZOTO KOPHSI.

4.2.

AHaTOMHUYECKOE CTPOCHHE
KOpHS

[TepBuYHOE aHATOMHUYECKOE CTPOCHUE KOPHS UPHCA TePMaHCKOTO.
BropuuHoe aHaTOMHYECKOE CTPOCHUE KOPHSI THIKBBI
OOBIKHOBEHHOI.

IToOer u cucrema nmoderos

Cooepoicanue 1eKYUOHHO20 Kypcd

5.1.

OOm1ast xapaKTepUCTUKA
no6era. CTpoeHHE U BUIBI
IMOYEK

[ToGer kak OCHOBHOW BereTaTHBHBIN OpraH pacTeHHSL.

Mopdomorust mobera. Ilpoucxoxnenue mobera. CTtpoeHue u
BUABI NO4YeK. JlucTopacmoisioxkeHnue. BeTBieHne u HapacTaHue
rmooera.

5.2.

AHatoMus cTedst

CtpoeHue anekca BbICHIMX CIIOPOBBIX PaCTEHUI.

[Tonssitue o creme. Ctpoenue crebiell  IMJIAyHOBHIHBIX,
NAallOPOTHUKOB, XBolled. CTpoeHHe aneKkca CEMEHHBIX PACTEHUI.
3anoxenne mnpokamOus wu AuddepeHnuanys  MTPOBOIAIINX
TkaHei. OOImUN TJaH CTPOCHUS SBCTENBl y TOJIOCEMEHHBIX H
JBYJOJIBHBIX ~ MOKPBITOCEMEHHBIX  pacTeHui. (OcoOEHHOCTH
BTOPUYHOTO YTOJIIICHUS CTEOIEH Maneo30MCKUX U COBPEMEHHBIX
JIpEeBECHbIX pacTeHuil. OOmMe 3aKOHOMEPHOCTH CTPOCHHS
OIHOJIETHUX CTeOJIel, MHOTOJICTHUX BETBEH U CTBOJIOB XBOMHBIX
W JIMCTBEHHBIX JIPEBECHBIX pacreHuit. CTpoeHue credst
JIBYAOJBHBIX U OJTHOJIOJIbHBIX TPABSHUCTBIX PACTEHU.

5.3.

JInct

OOm1as xapakrepuctika. Mopdosorus aucra.

JKunkosanue nucra. AHaTOMHUSA JIUCTA.

Cooeporcanue 1a60pamopHvIx 3aHAMULL

5.1.

IToGer, BeTBICHME, TTOYKA

Turmbl BeTBICHUSA BBICIINX pacTeHuid. Mopdomornueckoe
CTpoeHHe mobera Tomos 6anp3aMuueckoro. Mopdo-
aHaTOMHUYeCKHEe 0COOEHHOCTH MOYEK TOMOJISl M CUPEHH.




5.2.

AHaTOMHUYECKOE CTPOCHHE
cTeOJIs JPEeBECHBIX PACTEHUM

Crebenp TOJOCEMEHHOTO pAcTEHUS — COCHBI OOBIKHOBEHHOM.
Nzyuenne napeBecuHbl cocHbl. CTpoeHHE CTEOJs JIMCTBEHHOTO)

pacTeHuss Ha MNOpUMEPE JIMIbl MEJIKOJUCTHOW. H3ydeHue
JPEBECUHBI TOIOJIS JIABPOJIUCTHOTO.
5.3. | AHaTOMHYECKOE CTPOEHUE [TyuykoBOE aHATOMHYECKOE CTPOCHHUE CTEOIIs KileBepa
cTeOJIsl TpaBIHUCTBIX pacTeHui| iyrooro. IlepexomgHoe crpoeHue crebis MOJCOTHEYHHKA
OJIHOJIETHETO. HenyukoBoe CTPOECHHE crebyis  JIbHA
00bIkHOBeHHOTO. CTpOoeHHe CcTeOns: crapXu OOBIKHOBEHHOM,
KyKypy3bl OOBIKHOBEHHOH U pXu moceBHOH. CpaBHeHHE
AHATOMUYECKOTO CTPOCHHUS CTeOJIsl TPABSIHUCTHIX PACTEHHUH.
5.4. | Mopdodonorus nucra Mopdomnoruueckuii aHaJIn3 JTUCTHEB MOKPHITOCEMEHHBIX
pacTeHUH.
6. BocnpousBenenne 1 pasMHOKeHHE PACTeHUH
Cooeporcanue 1eKYUOHHO20 KYypCa
6.1. | PaaMHOXeHUE pacTeHHI OO611ee MOHATHE O Pa3MHOKEHUH U €0 (hopmMax.
BereratuBHoe pazMHOKeHHE. Pa3MHOKEHNE PACTEHUI CIIOPAMM.
[TonoBol mpomecc MW TMOJOBOE Pa3MHOXKEHUE PACTEHUI.
UepenoBanue saepHbIX (a3 U MOKOJICHUH.
6.2. | LIBeTok IIBeroxK, €ero JaCTH. OKOJIOIIBETHUK. AHJpouEH,
MHKPOCIIOPOr€HE3 U MHUKPOraMETOICHE3. I'muenen.
Meracnoporene3 u meraramerorere3. O00€mnosbie U OHOIOJIBIC
IBETKM M HUX paCHpelelieHHEe Ha pacTeHusX. JIBOWHOE
oIIoA0TBOpeHue. Teopun MpouCX0XkKACHHS [IBETKA.
Cooepoicanue 1a60pamopHviX 3aHAMUlL
6.1. | CtpoeHue nBeTKa AHanu3 1BeTKa KaHblKa CHOMPCKOT0, TEPAHU JIyTOBON M YMHBI
I'menuna. @opMyaibl U [UarpamMmsl LIBETKOB.
6.2. | Ilmogsl Krnaccudukanus 1ioaos.
7. JKOJIOTHYEeCKHe TPYNNbI U )KU3HEeHHbIe GopMbl pacTeHuil. Bo3pacTHble 1 ce30HHBbIE
H3MEeHEeHUsI
Cooepoicanue 1eKyuoHH020 Kypca
7.1. | Dxonmoruyeckue rpynisl 1 [onsarue o xu3HeHHOU Popme y pactenuit. Knaccupukanums
XKU3HEHHBIC (OpMBI pacTernuii | xu3HeHHbIX hopm o T.U. Cepebpsikoy u K. Paynkuepy.
DKOJOTHYECKHE TPYIIbl pACTCHUN
Cooepoicanue 1a60pamopHvIX 3aHAMULL
7.2 |AHaToMuYeCcKoe cTpoeHuell3yueHrne MHUKPOCKOMMYECKUM METOAOM BHYTPEHHETO CTPOEHHS]
ITICTa PA3HBIX MECT OOUTAHUS. [TUCTA Pa3HBIX JKOJOTHMYECKUX TPYMI PACTCHHI: CBETOTIOOMBBIX,
TEHETIOOUBBIX, MOPO30CTOMKUX, THAATO(QUTOB, CYKKYJIEHTOB H
cKIepo(UTOB. AHAIN3 3aBUCUMOCTH CTPOEHUS JIUCTA PACTCHUN OT|
YCJIOBHI OOWTaHUS.
[IpomexxyTo4uHast aTTecTanus - 9K3aMeH
3 cemecTp
1. | BBeneHue B CHCTEMATHKY PACTEHHH
Cooeporcanue 1eKyuoHHO20 Kypca
1.1. | BBeneHue B cucTeMaTuKy 3HaYeHUE HSBOJIIOIIMOHHOW TEOPUU [JISl Pa3BUTHUS CHUCTEMATHKH.
pacTeHui [Tpuniunsl moctpoeHus GpuioreHeTnyeckux cucteM. [loHsTue o
TaKCOHOMHMYECKMX  KaTeropusx. Bun KakK OCHOBHaf]
TaKCOHOMHYECKasd eauHuia. Pox, ceMencTBO, MOpANOK, Kiacc,
oTzaes. MakpocucTeMbl OPraHUYECKOr0 MUPA.
Cooepoicanue 1a60pamopHvix 3aHAmMuUlL
1.2 | OBoitoLMs TAKCOHOB AHanu3 SBOJIONUSA CTPOEHUS HA3€MHBIX PACTCHUMN: pa3BUTHE
HAa3¢MHBIX PACTCHUI TKaHe U opraHoB y otrnenoB Moxosunanble, IlnayHoBHIHEIE,
ITanopoTHukoBUIHBIE U [IOKPBITOCEMEHHBIE.
2. HapcTBo I'pudbl




Cooeporcanue 1eKYUOHHO20 Kypcd

2.1. | HapctBo I'pubs1. O0mmas [IpencrasieHus O MOJOKEHUH LIAPCTBA B CUCTEME
XapaKTepUCTHKA. opranu3MoB. BereratuBHoe Teno Tpuba U BHIOU3MEHEHUS
Knaccudukanus. murenus. CrnocoObl nMuTaHus TpubOB: canmpouUTh, Mapa3uTh,

CUMOHOTPO(DBHI. Ocobennoctu Pa3MHOXKEHHS rpuboB.
Knaccuduxanms.
Cooepoicanue 1a60pamopHvIX 3aHAMULL
2.2 | Ctpoenue rpudoB. CrpoeHre OJHOKJIETOYHBIX TpUOOB Ha MpPUMEPE JIPOACKEH.
CrpoeHre MUILIETHS U OPTaHOB Pa3MHOXKEHHUS TPHOOB.

2.3 | CtpoeHue U KU3HEHHBIE Opranuszanus TamioMa JUIIaiHuKa. OCHOBHBIE CHCTEMATHYECKUE
(G OpMBI TUIIAIHUKOB. rpyMIbl HAKUMITHBIX, JINCTOBATBIX U KYCTUCTBIX JTUIIAHHUKOB.

3. Husmue pacrennst

Cooeporcanue 1eKyuoHHO20 Kypca

3.1. | HapctBo Pacrenusi. OTnam4uTeNbHBIE 0COOEHHOCTH, CTPOCHHUE TAJTIOMA U

[ToauapcrBo barpsinku KkieTku. I[lurmeHTh, Wx 3HavyeHwe. Mopdojorn W aHaTOMHUS
taiioMa. OCOOGHHOCTH  Pa3MHOXKEHHMs, PaclpOCTpaHEHHE.
XpoMartuieckas ajanTarys. [IpakTHueckoe 3HauEeHUE.
Knaccuduxanms. OCHOBHBIE IPEICTABUTEIH.

3.2. | llonuapcrBo HacTosmue OOm1ast xapakTepucTuka, knaccuduxanus. Otaen

BOJIOPOCIIH 3enenple Bojopociau. OOImas XapakTepucTHKa OTjAeNa. THIIbI
cTpykTyp Tamuioma. @opmel pazmHoxkeHus. [IpuHIHIBI geneHus
Ha KJIacChl.
Cooepoicanue 1a60pamopHvIX 3aHAMULL

3.1. | OgHoKIIeTOUHBIE TOYBEHHBbIE U] M3yueHne  OJHOKJIETOYHBIX  TMOYBEHHBIX U OEHTOCHBIX

OEHTOCHBIE BOJIOPOCIIH. BOJIOPOCJIEH METOJOM CTEKOJ OOpacTaHus U KYJIbTUBUPOBAHUS
BBITSKKU M3 cyOcTpara.

Otnen 3eneHbie BOJOPOCIH. Knacc BonbBokcoBble (XJIaMHUIOMOHa/a, TOHHYM, BOJIBBOKC),
XJIOpOKOKKOBBIE  (XJIOPOKOKKYM, XJIOpE/Ia, TMAPOJUKLIMOH).
Knacc Konbtoratel. CTpoeHue kieTku W Tamioma. OCHOBHbBIE
HalpaBJICHUS OHBOJIONMH. 3HAYCHHE B TMPUPOAE U KHU3HH
YyeJloBeKa.

4. Boicmine pacrenust
Coldeporcanue 1eKYUOHHO20 Kypca

4.1. | TlonuapctBo Beicme | OGmass  xapakrepuctuka. Otmen  Punmodute.  Bpewms
pacTeHus. Hanotnen | cymectBoBanust u skojiorus. Mopdomorndeckoe pazHooOpasue
MoxoBuaHbIE BEIeTATUBHBIX U  PENPOAYKTUBHBIX OpraHoB. (OCHOBHBIE

npeacTaBuTean. Bo3MoxkHble TyTH HX 3BOMIONUU. OCHOBHBIE
MOJIOKEHUSI TEJJIOMHOM TEOpUHU. XapaKTepHCTHUKA HAIOTAeNa
MoxoBugabsle  Kak ~ oco0oit  rpymmel.  ['eorpaduyeckoe
pacnpoctpanenue u 3kojiorus. [{ukn BocnpousseneHus. YepTol
CHeIUaN3aliy, TMPUMUTUBHOCTH  B3pOCIOro  rametodura
MOXOBUAHBIX. YUepTbl cTpoeHus cropodurta, CHOPOrOHA, HX
pasznooOpasue. Kiaccudukarms.

OTauuuTenbHBIE 4YepThI M OMOpa3HOOOpa3ue  OTIENOB
[Teuenounwsie mxwu, Jlucrocrebenvubie Mxu (bpuoncuael) wu
AHTOIEPOTOBBIE MXH.




4.2.

Bricime cnopoBbie pacTeHus

OO0mmas xapakTEpPUCTUKA BBICIINX CIOPOBBIX pacTeHHi. [[ukibi
BocnipousBeneHus. Knaccuduxamus. Ortaen  [InmayHoBHIHBIE.
Otnen [TanopotHukoBuansie. Knaccel XBomeBsie 1 Hacrosiue
nanopoTHUKH. OCOOEHHOCTM  aHATOMUM U MOP(HOJIOTHUH
criopoputa m ramerodura, KuU3HEHHBIC (OPMBI cropoduTa.
BunoBoe pasHooOpasue, pacnpoCcTpaHEHHE, 3KOJOTMYecKoe U
XO3SIICTBEHHOE 3HAYEHUE PACTEHHUI.

4.3. | CemeHHBIE paCTCHUS [Ipoucxoxnenne CemeHHbIX pacTeHuil. IlparosoceMeHHBbIE.
OcobenHoctrt  MophoJOTMM W aHAaTOMUU  cropodwuTa.
dopMupoBaHUE CEMSI3a4aTKOB. DBOJIONHOHHBIC TEHACHIIUU.
l'omocemennbie u  LlBeTkoBhie  pacteHus. CoBpeMeHHas
KJaccu(UKalusi CEeMEHHBIX pacTeHuil.O0mas XapaKTepUCTHKA.
[uxn BocnpousBeneHus. CeMs U ero OMOJIOTHYECKOE 3HAUYCHHE.
BunoBoe pasHooOpasue, pacrpoCTpaHEHHE, 3KOJOTMYECKOe WU
XO3SIICTBEHHOE 3HAYCHHUE PACTEHU.

Cooeporcanue 1a60pamopHblX 3aHAmMul

4.1. | Hagotnen MoxoBuaHbIe [Topsimok CdarnoBeie. Pox Cdaraym. Ilopsimok bpuessbie.
[Tonknacc 3emenbie  mxu. OOmwue YepThl OpraHU3AIUU.
I'eorpaduueckoe pacrnpocTpaHeHue.

Oxosiorusi. OCOOEHHOCTH Pa3MHOKEHUSI.

4.2. | Orpen IInaynoBuaHbIE [Topsnok Ilnaynossie. CemeiicTo ITnayHoBsle (Tu1ayH
OynaBoBuaHbIN). OcoOEHHOCTH  CTPOEHHUS  crnopoduTra U
rametoputa. OcCOOEHHOCTH pa3BUTHSA 3apojsima. [lopsaok
Censrunennosie. CemelicTBO CeNsruHEIOBbIE (CeNAruHera
censruHermoBuaHas). CtpoeHue crnopoduta U rameroduTa B
CBS3M C YCIOBHSIMH JKM3HH. bHonormdyeckoe 3HaueHUE
Pa3HOCIOPOBOCTH.

4.3. | Knacc XBoiieBbie [Topsimok XBomessie. CemeiicTBO XBOIIEBBIEC (XBOII
nonieBoit). OcobeHHocTH aHAaTOMHUH U MOopdosioruu crnopodura u
rameropurta. CropoHOIIeHHE. 3HAUYEHWE B TPHUPOJEC U SKU3HU
YEJIOBEKA.

4.4. | Otaen [TanoporaukoBuansie [[lopsgok [uareiinbie. CemerictBo II[uTOBHMKOBBIE
(IIMTOBHUK MY>KCKOH). OcOOCHHOCTH aHATOMUU U MOP(HOIOTHU
criopouta u rameropura.llopsgox CanbBuHueBbie. CeMEUCTBO
CanpBUHUEBBIC: CAJBBUHHS  IUTaBamomias. buomormdeckoe
3HaYeHHE Pa3HOCIIOPOBOCTH

4.5. | I'onoceMeHHbIE pacTEHHUs Ocobennoctu 1ukIiIa pa3putus. ['eorpaduueckoe
pactipoctpanenne.  JKuszHennole  (popmbel.  OcoOeHHOCTH
pasMHO)keHus.  l'erepocnopusi.  buonornueckoe  3HaueHUE
CEMEHHU.

4.6. | Ornen LiseTkoBrie. Knacc CemeiicTBa: po30oBbIe, 0000BBIC, KAITyCTHEIE, ACTPOBHIC

JBynonbHbIE
4.7.| Ornmen LiseTkoBrie. Knacc CeMeiicTBa: THIICHHEBIC, MITIUKOBEIC
OIHONOJIbHEIE
5. Ilousitue puTOLEHO32
Cooepoicanue 1eKyuoHH020 Kypca

5.1. | IlonsTue o ¢puToLIeHO3E [lonartue o ¢urtoneHoze. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTBH]
duToreHo3a:  APyCHOCTb,  cocTaB, obOunue.  CuHy3uH,
LEHOIIOIYJISLUH. Crpykrypa u BO3PacTHOM COCTaB
neHononyssiuin. Mecto guTorieHosa B 6rocdepe.

5.2 | Henmpodiiopa ropoackoro BunoBoii cocraB u CcTpykTypa ACHAPOQGIOPHI TOPOICKOTO

¢duToneHosa.

¢utonieno3a. OIlEHKa COCTOSIHUS TOPOACKON JIeHAPOQIOPHI.
XapakTepucTuka 3KOJIOTUYECKOU byHKIIHI 3€JICHBIX
HACAKJICHU .




[TpomexxyTouHast aTTecTauus — 3auem

4 cemecTp

Cooeporcanue 1eKkyuoHHo20 Kypca

DuU3HO0JI0IrHsA PACTUTEIBbHON KIETKH

[Ipenmer, 3amaun
¢buTOU3NOIOTHH.

Mertonp! uccienoBanuii. Poiab 0oTeuecTBEHHBIX U 3apy OCKHBIX
YUYEHBIX B Pa3BUTHU (PU3UOJIOTUH PACTECHHI.
3amauu, CTOSIIIKE Mepe]] COBPEeMEHHBIMH (puTO(H3NO0I0raMu.

OcMoTHUecKe SIBICHUS B
KJICTKE.

[Tonsitue 06 ocmoce, Typrope, CoCyIiel cusie, BOIHOM I10-
TCHOHUAJIC U ITIOTCHINAJIC JaBJICHHU . MGTO,Z[E;I ux HBMGPGHHﬁ.
Teopuu MOCTYIIJICHNS BEIIECTB B PACTUTEIBHYIO KJIETKY.

doTocunre’

@DOTOCHHTE3 U XJIOPOILIACTHI.
IIurMeHTHI pacTeHuH

XUMHUYECKUN COCTAB XJIOPOILIACTOB, UX CTPYKTYpA.
OnToreHes u poiib UX B porocuHTe3e. METOIbI pa3aeeHus
nurMeHToB, padoTel M.C.1IBeTa. Xmopoduuibl, X CTpOCHUE U
cBoiicTBa. KapoTtuHoupl, CTpoeHue, CHEKTPhI MOTJIOLIEHUSI.
OUKOOUTUHBI, AHTOIIUAHBI, UX (PU3HOIOTHYECKOEe 3HAUCHHUE.

Mexanusm U
doTocuHTE3A.

9HEepreTuKa

Pa6oter TumupsizeBa K.A. ®otoduznueckuii sram
¢dorocunTe3a. CHHITIETHOE U TPUIUIETHOE COCTOSIHUE
xnopodwmmia. [{ukinmuecknii 1 HEMUKINIECKUN TPAHCTIOPT
3NEKTPOHOB. [IpOTyKTHI POTOXMMHYECKOTO FTara
dorocunTeza. C3 — myTh CHHTE3a OpraHndeckux BeuiecTs. Cq
- pactenust. [lukn Xertua-Cneka-Kapnuiosa. CAM- pacteHusl.

JbIxanue pacreHuii

Amnas’poOHas u adpoOHast (a3l
JBIXaHUSL.

Pa6otsr baxa A.H. u [Tamnaguna B.U. o Teopun 6mo-
JIOTMYECKOTO OKHCIEHUS. [ JTMKOIN3 — ero CBsA3b C
OpoambHEIMU TTponieccamu. Tumsl pocopunupoBanus. Poib
JETUAPOreHa3 U HUTOXPOMOB B IIEPEHOCE BOAOPOIA U
HIIEKTPOHOB.

KopHeBoe nutanne pacreHui

KopnueBoe nutanue
pacTeHuN.

MexaHu3m NoriaoueHus BemecTs kopaeM. Mecnenopanus
Cabununa /[.A. u Konocosa 1.1. o mormiomieHuto comneit
KOpHSIMU pacTeHuil. Bo3neiicTBue KOpHEN Ha MTOYBY.
Pactenus 3ac0JICHHBIX TOYB.

YcBoeHue a3ora
pacTEHUSMH.

[octynnenne n MeTaboJIN3M a30TUCTHIX COCTUHEHUN.
Amuipl, ux posb B pacteHusx. CumOuoruueckue Gopmbl
YCBOCHMSI a30Ta.

PocT u pa3BuTHe pacTeHui

Poct pacrenuid.

[onsarue pocra. Kpusas pocra. Ponb putoropmonos B
POCTOBBIX TIpolieccax. BiusHue BHEIIHUX YCIOBUM HA POCT
pacteHuil. Jtanbl pa3BUTHsA. SIpoBU3aIMs U HOTONEPHOAU3M.
I'opmonanbHast Teopust uBerenuss M. X. HaitnaxsHa.

dusnonornyeckue OCHOBBI
CTapeHUs PACTCHUI.

Teopus nUKIMYECKOro crapeHus U omosoxkenus H.II.
Kpenke.

Cooeporcanue 1a60pamopHuIX 3aHAMUL

10

Paznuunele  ¢opmel  mas-
Monn3a. BiausHue KaTHOHOB n
aHHOHOB coyiell Ha ¢opMy H
BpeMsI IJIa3MOJIN3a.

[IpuroroBinenue BpeMEHHBIX BIa)KHBIX IIPENApaTOB
snuAepMuca Yellyu j1yka. PaccmaTpuBanue mpenapaTos
KOXKHUIIBI JTyKa, Ha0JIIOJICHHE 32 Pa3TUYHBIMU (hOpMaMH
MJIa3MOJIN3a PACTUTEIIBHOM KJIETKU: YTOJIKOBBIN, BOTHYTHIN U
BBIIMYKJIBIN M1a3Moun3. Vcnosib30BaHue M1a3MOJIUTHYECKOTO
METO/Ia JIJIsl ONIPeIeTICHUS BA3KOCTH MPOTOIIa3Mbl YEITyH
Jyka. BnusHue pa3nnyHbIX Ja3MOJIMTUKOB Ha BS3KOCTh
LUTOILJIA3MBI.
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OnpeneneHre COCylIell CHIIbI
paCTI/ITeJIBHBIX KJICTOK 110
W3MEHEHUIO IITNHLI TKAHH.

[TpurotoBnenune 6pycoukoB KapTodesns pa3IuyHON JUIUHBI U
pacTBOpoB pasznnyHoil koHueHTpauu ot 0,1 no 1 H. J{ns
pacuera 6epeTcs ciryuyail, Korjja U30TOHUYECKast KOHLIEHTPALIHsI
HE BBI3BIBACT IUIA3MOJIU3 KJIETOK, a TYprOpHOE JAaBJIEHUE PAaBHO
0. Jnmuaa 6pyckoB KapTodens mpu

U30TOHMYECKONM KOHIIEHTPALIUU OCTAaeTCs 0€3 N3MEHEHHUH.

12

Xpomatorpapuyeckuit
METOJ pazneneHus
MTUTMEHTOB 3€JICHOTO
pacTteHus Ha
(bunsTpOBaNILHON Oymare.

B ocHOBe pa3zeneHust TMTMEHTOB JIEKHUT
XpomartorpadudecKkuii MeTo/1 pa3zieseHus Ha Oymare.
['oToBHUTCS cIUPTOBAs BBITSKKA TUTMEHTOB JIMCTA MEApTOHUH.
[Tonmocky GuiIbTpoBalIbHONM OyMaru HECKOJIBKO pa3 OKYHAIOT B
BBITSDKKY JUIS TIOyYCHHS CTOMKOM OKPACKH ITOCTIE Yero
MOMEIIAIOT B BEPTUKAIBHYIO XpoMaTorpaduueckyio kamepy. B
teueHne 20 MUH. HIET pa3JelieHNne MMTMEHTOB Ha OT/IC/IbHBIC
TOPU30HTHI: BHU3Y — XJIOPOGHUILT «0» (KENTO — 3eJICHBIN IIBET),
BBIIIIE —

XJIOpopHILT «ay, KcaHTOGUIL, KapoTUH. OCHOBOMOJIOKHHUK
metona M. C. Ilger, 1904 1.

13

OOHapyxeHue JeruaporeHas
B PaCTUTEIbHBIX TKAHSX.

depMeHTHI JeTHAPOTeHa3bl Y4acTBYIOT B IEPEHOCE aTOMOB
BOZIOpO/ia B a3poOHoH (aze apixanus. HA J[-comepxkarme
dbepmenThl — nepBuuHbie, ®MH — BTOpU4HBIE. AKTHBHOCTH
JIETUIPOTreHa3 ONPENENSAETCS C MOMOIIbI0 METHIOBOM CUHH.
Copeprkaiascst B paCTUTENIbHBIX TKaHAX JIETUIPOreHasa
OTHHUMAET BOJAOPO OT OKUCIISIEMbIX OPTaHUYECKHUX
COEIMHEHUH U NIEPENAET €ro METUIICHOBOM CHHU, KOTOpas
MIPU TOM TIEPEXOUT B BOCCTAHOBJICHHYIO OCCIIBETHYIO

dopmy.
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Onpenenenne aKTUBHOCTH
KaTajasbl M peaykKrasbl B
JINCTBSIX DIIOJEH.

Jlst paGOTHI MCTIONB3YIOTCS CTApPBIE W MOJIOJIBIC JIUCThS
3II0JIEM, a TaKKe YOUThIe KumstueHneM. Pabdora c
MHKpocKoroM. Ha mpeaMeTHoe CTeKII0 HaHOCAT KarlTio
NIEpOKCHUIa BOAOPOJIa M TIOMEMIAI0T Pa3HOTO BO3pacTa JIMCThS
snonen. OTMeuaroT OypHOE BBIACICHHUE ITy3BIPHKOB

BO3JlyXa B MOJIOJIBIX JIUCTBSIX, MEJICHHOE B CTAPBIX JIUCTHSIX U
OTCYTCTBHE B YOUTHIX JTUCTBAX. DEPMEHTHI JeTHIPOTCHA3HI
Yy4acTBYIOT B IIEPEHOCE aTOMOB BOJIOPO/Ia B ad3poOHOM (aze
JBIXaHUSL. AKTUBHOCTD JIETHIPOTEHA3 OTPEENAETCS C
IIOMOIIBIO METUIIEHOBOM cuHU. CozepKamiascs B
PacTUTEIBHBIX TKAHIX JETUAPOreHa3a OTHUMAET BOAOPO OT
OKHCIISIEMBIX OPTaHHYECKUX COCANHEHHU U TIEPENIaeT ero
METUJIEHOBOM CHHH, KOTOpast IIPH 3TOM IIEPEXOIUT B
BOCCTAHOBJICHHYIO OECIBETHYIO (hopmy.
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MUKpOXUMUYECKUI aHATIN3
30JIbI PACTEHUH.

[Ipu cxxuranum pacTeHui 0Opaszyercs 30J1a, B KOTOPOH
HaXOJSATCSl MUHEPAIbHBIC AJIEMEHTHI. AHAIN3 IPOBOJAT HA
COJITHOKHUCIION BBITSKKE 30161, J{J151 KaX/10r0 35ieMeHTa
1no00paH peakTHB, KOTOPBIH 00pa3yeT ¢ COOTBETCTBYIOLINM
WOHOM TMPOAYKT PEaKIuH, UMEIOITUI 0co0yr0 (Gopmy
KPUCTAIIJIOB UJIH XapaKTEPHBIH 11BET.
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BrnusiHue konuuecTBa
dbepMeHTa U peaKIuu Cpeibl Ha
TUAPOJIN3 Kpaxmana.

HeobxommuMo ycTaHOBUTH CKOPOCTh THAPOJIM3a OT KOJIMYECTBA
dbepmenTa. [Ipu ymeHbIieHnn KoimyecTBa (hepMeHTa aMUJIa3bl
BJIBOC CKOPOCTh THJIPOJIN3a Kpaxmaia 3amemisercs. B cuibHo
KHUCJION M CHJIBHO IIEJIOYHOM Cpefie TUAPOIN3 KpaxMasa He
UJIET, T. K. pepMeHT He padoTaerT.

OnTuMalbHBIMH YCIIOBUSMU I pabOThl (hepMeHTa SBISETCS
HelTpanpHas u caabokucias cpesa.




BnusiHue temnepatypsl Ha
AKTUBHOCTH aMUJIA3bI.

Awmmnitaza — pepMeHT, OTydaeMbIi U3 TPOPOCIINX CEMSH
STIMEHSI, OTHOCHUTCSA K Ki1accy ruaponas. [IpoMexyTouHbIM
NIPOJIYKTOM THUIPOJIU3a SBJISIOTCS AEKCTPHHBI, KOHCUHBIC
MPOIYKTHI — MOJIEKYITBI TTI0K03bL. CyOcTparom amst dep-

17 MEHTa aMujIa3bl SBiIsgeTcs Kpaxmaia. Heo6xoauMo ycTaHOBUTD
CKOpPOCTb THpOJIM3a Kpaxmaia ot remmnepatypst 20°, 50°, 100°
C. KoHeuHbIi IpOIyKT THAPOIN3a — IIII0KO03a (MMEET
CBOOOJTHYIO aJIbJACTUIHYIO TPYIIITY) ONPEACIIICTCS
(eTMHTOBOM JKUKOCTBIO.
Pewenue 3anau o Pemrarorcst 3agaun o npoiAEHHBIM TeMaM. BripaboTka
18 | mpoNAEHHBIM TEMAM. YMEHUU UCIIOIB30BaTh (DOPMYJIIBI ¥ TAOJIUIIBI.
[IpomMexyTouHas aTTecTalus — 3auem
5 cemecTp
OcHOBBI MUKPOOHOJIOTHH
Cooeporcanue 1eKkyuoHHo020 Kypca
1.| CnenupuyHocTb
NPOKAPUOTHOH KJIETKH H METO/I0B ee N3yUeHMUsl.
[Ipenmer u meroab! [Ipeamer u 3a1a4nt MUKPOOHOJIOTHH, €€ OCHOBHBIE pa3/Iebl.
MuKpobuonoruu. Kpatkuit OcCHOBHBIE 3TaIlbl Pa3BUTHA MUKpOOHOnoruu. PaboTer A.
1.1 | ucropuueckuii o4epk o JleBenryka, JI. ITacTepa, . MeunukoBa, P. Koxa, C.
MUKPOOUOJIOTHH. Bunorpaackoro, /[. UBaHOBCKOTO U JIp. YYEHBIX.
2. | CucremaTuka u kaaccupukanus OaKTepuit
CrpyKTypHast opraHuzanus Kiietounast cTeHka, Kancyibsl ¥ YEXJIbL, HUTOIIa3MATUYECKas
2.1. | mpokapuot MeMOpaHa M €€ IPOU3BOIHbIE, pHOOCOMBI, SIZICPHBIN anmapar
OaKTepHii, )KT'YTUKU U BOPCUHKU, GPUMOPUHU U MTHIIH.
2.2. | Knaccudukamus 6akrepuit Cucrematuka npokapuot. ['pubsl. AkTnHOMUIIETHL. bakTepuu.
Bupycel. Muxormnasmsl. bakrepuodaru. @opmMbl KJIETOYHON
OpTraHU3alNU: CIIOPbI, IIUCTHI, OJIACTYIIbI, AKUHETHI.
Knaccuduxkanus 6akrepuii no C.B. KpacunbaukoBy, bepre.
3. | OTHoIeHHE MPOKAPHOT K (paKkTOPaAM Cpeabl
OTHolIEeHNE TPOKAPUOT K OTHolIEHNE TPOKApUOT B TEMIIEPATYPE, CBETY, U BOJIE.
3.1. | dakropam cpeasl OtHowenue npokapuoT K ycinosusiM pH cpenst. Poct n
KyJIbTUBHPOBAaHUE MUKpOopranu3mMoB. [lepuoanueckue
KYJIBTYpbI M 3aKOHOMEPHOCTHU UX Pa3BUTHUS.
[TuTaTenbHble Cpeibl M UX KOHCTPYUPOBAHHE.
4. | Jenenue, pa3MHO:KeHH e, KYJIbTUBUPOBAHHE MUKPOOPTaHU3MOB
Jlenenue, pa3sMHOXKEHHUE, [Muranue npokapuoT. PazmMHoxeHne OakTepuii: neneHue
4.| KynbTUBHUPOBaHUE HYKJICOUJIOB U OaKTepHUaIbHBIX KJIETOK. THUIIBI MUTAHUS:
MHKPOOPTaHU3MOB ayToTpodsl u retepoTpodsl. PazHoBugHOCTH ayTOTPOGHOTO
nuTanus. MexanusMm nuranus y 6akrepuid. [ryOunHoe u
HENpPEephIBHOE KYJIbTUBUPOBAHHE.
S. | I'enernka nNpoKapuor
['eneTrka mpokapuoT Myrtaruu y 6akTepuid, METOIbI TIOJIYYCHHS MyTaHTOB.
5.1 ['eHeTHYeCKHE PEKOMOMHAITNHN Y OaKTEPHIA:
TpaHchopManus, TPAaHCIYKIHs, KOHbIOTalus. 3HaUeHUe
TEHETUYECKUX PEeKOMOMHAIMH. [ eHeTHuecKuii KoJI U ero
0COOEHHOCTH.
Tpanckpunuus u TpaHcasuus. OcoOeHHOCTH TPAHCKPUIILIUU
U TpaHCIAIMK y OakTepuil. Perynsius Ouocunresa Oenka Ha
YpOBHE TPaHCKPHUIIIUH.
6. | Tunsl nuranus 0akrepuiti. Meradoausm. Cnoco0Obl o0ecrieyeHusi IHepruei - OpokeHue,

a’poOHOe TbIXaHUE, AaHAIPOOHOE TbIXaHHE, POTOCHHTE3, XEMOCHHTE3.




[IpeBpaienue [Tonsitue o OpokeHusX. TUTIBI OPOKEHHS: MOJIOYHOKHUCIIOE,
YTIIEPOACOAEPIKALIUX CIIUPTOBOE, ITPOIMOHOBOE, MACITHOKHUCIIOE, 3TUIIEHO-
6.1. | coequHEeHUH. Mertabonu3m OyTmiioBoe u apyrue. bakrepuaabHoe paciienicHue
IIPOKAPUOT IEJUTI0NI036I. MeTaHooOpasytole 6akTepuu U UX poJib B
KpyroBopore yrieposa. OKUCIEHHE 3TaHO/a B YKCYCHYO
KHCJIOTY.
DHepPreTUYeCKU 1 KOHCTPYKTUBHBIN OOMEH, UX
B3aUMOCBS3b. OCHOBHBIE ITyTH aHAYPOOHOTO
pacuienyIeHus YIJIeBOIOB: TJIUKOJIU3,
rekco3oMoHodochaTHbIH yTh, MyTh DTHEpa-LlyaopoBa.
bpoxxenue u npixanue. Luka TpukapOOHOBBIX KUCIIOT,
JbIXaTeJIbHAs LIENb U IEPEHOC MIEKTPOHOB.
MukpoOuosornuecKue AMMOHH(UKAIKS 1 BRI3BIBAIOIINE €€ OaKTEPUH.
IIPEBPALLCHUS COCIUHECHUI Hutpudukanus. lenntpudukanus. Oukcanus
6.2. | a3zora. MOJIEKYJIIPHOTO a30Ta: CBOOOTHOKUBYIITHE 1
cumOunoTnyeckue azordukcaropsl. bakTepuanbHbie
ynoopenus. O61Iast cxema KpyroBopoTa a3oTa.
Cooepoicanue 1a60pamopHvIX 3aHAMUL
1. | CieunpuYHOCTH NPOKAPUOTHON KJIETKU M METOHA0B €€ U3yYeHHsI.
Pabota ¢ Mukpockonom u OcHOBHBIE TIpaBUIa padOTHl B MUKPOOHOJIOTHIECKOM
1.1 | kynbTypamu GakTepuit nabopartopuu. THCTpyKTaxX IO TeXHUKE 0€30MacCHOCTH.
Pa6ota ¢ mukpockonom. [IpuroroBieHrne muTaTeabHBIX CPEI.
Meroauka CoBpeMeHHBIE METO/IbI MUKPOCKOITUYECKOTO HUCCIEIOBaHUS.
NIPUTOTOBJIEHUS Merton pa3aaBiIEeHHON KaIllv, METOJ «BUCAYEH) KaIllu,
1.2. | MHKpOOHOIOTHYECKUX METO/I MPHMIKU3HEHHOW OKPACKH, METO] (PUKCAITHH.
IIpenapaToB
2. | CucremaTuka u kaaccupukanus OakTepuii
N3zyuenune mopdoaoruu Nzyuenue paznoobpazus popM MUKPOOPTaHU3MOB
2.1. | GakTepHii. HAKOIHUTENBHBIX KYJIbTYp CEHHOM M KapTO(eIbHOMI
NaJIOYKH, HECOBEPILIEHHBIX TPUOOB U IPYTUX KYJIbTYp MO
BBIOODY.
Muxkpobuonorndyeckuii ananu3 | CaHUTapHO- MUKPOOMOJIOTHYECKUI aHAIN3 METOJIOM CMBIBOB.
2.2. | OUIIEBBIX MIPOIYKTOB METOJIOM [Toxcuer komuyecTBa OaKTEpUATHHBIX KOJIOHHN. BhIsBiIeHNE
CMBIBOB rPaMIOIOXKHUTENIbHBIX U TPAMOTPULIATENbHBIX
MHUKPOOTaHU3MOB ITPH OMOLIM OKpacku 1o ['pammy.
3. | OTHOmIEeHHe K haKTOpaM Cpeabl
MukpoOHOIOrHYeCKU aHAITN3 Bakrepuanbusie Oone3Hu pacteHni, OakTeprossl. M3ydenne
3.1. | smuduTHON GaKTEpUATLHON HECITOPOHOCHBIX OakTepuii cemeicTB: Mycobacteriaceae,
MUKPOQIIOPHL. Pseudomonadaceae, Bacteriaceae. [logcuer konmnyecTBa
OakTepuanbHbIX KOoHUH. OKkpacka mo I'pammy.
4. | Jesenue, pasMHOKeHHE, KyJIbTHBHPOBAHNE MUKPOOPTraHN3MOB
PasmMHOXeHME U PasmHOxeHue OakTepuil: eneHne HyKJIeOn10B 1
4.1. | KynbTUBUpOBaHUE OaKTepUil OaKkTepHaIbHBIX KJIETOK. [ TyOMHHOE U HEeNIpephIBHOE
KyJbTUBHpOBaHUeE. [leprnonnueckue KyapTypsl U
3aKOHOMEPHOCTH uX pa3Butusa. Habmonenue 3a
POCTOM M Pa3MHOKEHHEM HAKOMUTENIBHBIX KYJIBTYD
CEHHOM MaJ0YKH 10 (azaM pocra.
[enronno3opaspymatoniye DEepMEHTAaTUBHOE  pa3OKEHUE LEJUI0I03bl.  DepMeHTHI
4.2. | Gakrepun LEJUTI0JIA3HOT0  KoMILUlekca. PasnokeHue 1eoao3sl B
a’POOHBIX YCIOBHSIX.
5. | 'eneTuka mpokapuort




Muxkpodiopa 3epHOBBIX KyJbTyp | M3yuenue snudutHOM OakTepranbsHoit Mukpodaopsl. O0mas
5.1. 00CEeMEHEHHOCTh 3€pHa, Kpymbl, MyKd. [Ipuroronnenue
MHUKpOIIpenaparoB  OakTepuu: TepOMKoja, CEHHas |
KaprodenpHas nanouyku. M3ydyenue Bo3Oyauteneil Oonesneit
3JIAKOBBIX PACTEHUHN M KPYISHBIX KYJIBTYP.
6. | Tunsl nuTanus 6akrepuii. Meradoausm. Crnoco0bl o0ecnieueHusi JHeprueii - Opo:keHue,
a3po0OHoe AbIXaHue, aHA3POOHOeE AbIXaHHue, (POTOCHUHTE3, XeMOCHHTE3.
6.1. | baktepuun MOJIOYHOKHCIOTO N3ydyenue 6aktepuii roMOEepMEHTATUBHOTO
OpoKeHUS rerepodepMeHTaTHBHOTO OposkeHus. [IpuroToBnenue
npenapata MosiouHoi recenu Oidium lactis.
6.2. | Ananus MukpodIopsl Bo3ayxa, | MeTon mpsMoro nmocesa, Mmeto]] pazdaBneHus. OCHOBHBIC
BOJIbI U TTIOYBBI MPEeICTaBUTENN MUKPOGIIOPHI TOYBBI, BOABI U BO3/yXa.
[TaToreHHas u ecTecTBeHHass MUKpOQJIIOpa.
[IpoMexyTouHas aTTeCTalusl — IK3AMeH

4 IlopsinoKk OLEHMBAHUSI YCNEBAeMOCTM W CHOPMHPOBAHHOCTH

KOMIIeTeHI M

o0y4yaronierocsi B TeKyuiei ¥ mNpoMe:KyTO4YHOM aTTeCcTAlMU.

Jng  TMOoJIOKUTETbHON OILIEHKHU

o pe3yjibTarTaM OCBOCHHA OHUCIHUILINHBI 06yqa101ueMyc;1

HEOOXOIMMO BBIITOJTHUTH BCE YCTAHOBIICHHBIC BUIbI Y4€OHON PaOOTHI.

Tabmuma 7 - bamibHO-peHTHHTOBAs OIICHKA PE3yIbTAaTOB yueOHON pabOThI 00yJaroUIuXCs 1Mo

Buaam (bPC)
VYuebHast Cymma | Buab! u pe3ynbraTsl Onenka B aTTecTauuu baner
pabota (BubI) | 6aJoB |  y4eOHON pabOThI
2 cemecTp
Tekyimas 60 |Ilocemenue 3amsatuii|10 6aamoB 3a 100%  1ocemeHue 0-10
yueOHas (Hanuuue ayJTUTOPHBIX 3aHATUI
pabota B KOHCIIEKTOB JIEKIIUH,
ceMecTpe BBITIOJTHEHUE 1a0.
(ITocemenne pabor)
3aHATUN o 3amura 2 o0amna 3a oQOpMIIGHHYIO B 0-30
pacrucanuio | Ja00paTOPHBIX PAOOT|COOTBETCTBUU C TPEOOBAHMIMU H
BBITIOJTHEHUE (15 pabor). 3aIUIICHHYIO 1ab0paTOPHYIO
3aJTaHHi) paboty
CPC — 3ammTa|l2 0aJu10B 3a TPaMOTHOE M YETKOE 0-20
MOHSTUHHOTO W3JI05)KEHUE IOHATUIHOTO aInapara
amnmnapara
Hroro nmo Texkymei padbore B cemecTpe 0-60
[IpomexyToun 40 2 teopetnueckux([fo 10 6a/IoB 3a TEOpETHUECKUI 0-20
as  arrecranus BOIpoca BOIIPOC
(’K3amen) [IpuxnagHoe 3aganue |20 6a/J10B 3a IPaBUJIBHO BHIIIOJHEHHOE 0-20
3a1aHne
HToro 3a 3x3ameH 0-40
CymmapHasi OLleHKa M0 JUCUMILINHE: Cymma OaiioB TEKyIIeW W MPOMEKYTOYHOM
aTTecTalluu 51-100 0.
3 cemecTp
Texymas 80 (Ilocemenne 3ansatwii|10 6ammoB 3a 100%  mocemenue| 0-10
yueOHas (nanuuue ayJTUTOPHBIX 3aHATUI
pabota B KOHCIEKTOB JIEKIIUH,
ceMecTpe BBITIOJTHEHUE 1a0.
pabor)




(ITocemenne 3ammura 2 Oamma 3a 0QOpPMIICHHYIO B 0-30
3aHATUH 1o 71a00paTOpPHBIX pabOT|COOTBETCTBUU C TpPEeOOBAaHUSAMH H
pacrucanuio | (15 pa6or). 3aIUIICHHYIO J1a00paTOPHYIO
BBITIOJTHEHUE paboty
3aJTaHMH ) CpPC BbINIOJIHEHKWE|12 0aJuIoB 3a rpaMoTHOE M yetkoe| 0-12
WHIUBUAYAIBHOTO  |M3JI0KEHUE MOHSATUIHHOTO armapara
3a/laHus
CPC — Tekymiee|2 TECTOBBIX Cpe3a 3a KaxAbld U3 0-28
TECTUPOBAHHE KOTOpPBIX MOXHO MOJIy4yuth 14
0aJU10B
Hroro no rexkyuiei padore B cemecTpe 0-80
[IpomexyToun 20 |Teoperuueckuii Bompoc(10  §a/JIOB 332  TEOPETUUYECKHIA 0-10
as arrecrauus BOIIPOC
(3auer C [Mpuknagnoe 3ananve (10 6aJ10B 32 NPAaBUIBHO BHIIOJHEHHOE 0-10
OIICHKOM) 3a/laHue
HToro 3a 3auer 0-20
CymMapHasi OlleHKa M0 TUCHUILINHE: Cymma OaiioB TEKyIIeH W MPOMEKYTOYHOM
arrecram 51— 100 6.
4 cemecTp
Tekyimas 80 |Ilocemenmne 3amsaruii|10 6amamoB 3a 100%  1ocemeHue 0-10
yueOHas (Hamugme ayJTUTOPHBIX 3aHATUI
pabota B KOHCIEKTOB JIEKIIUH,
ceMecTpe BBITIOJTHEHUE 1a0.
(ITocemenne pabor)
3aHATUN o 3amura 2 o0amna 3a oQOpMIIGHHYIO B 0-30
pacrucanuio | Ja00paTOPHBIX PAOOT|COOTBETCTBUU C TPEOOBAHMIMHU H
BBITIOJTHEHUE (15 pabor). 3aIUIICHHYIO 1abopaTOpHYIO
3aJTaHMi) paboty
CpPC BbINIOJIHEHMWE|12 0a/uI0B 3a rpaMoTHOE M yetkoe| 0-12
WHIUBUAYAIbHOTO  |M3JI0’KEHUE MOHSATUIHOTO ammapara
3a/laHus
CPC — Tekymiee|2 TECTOBBIX Cpe3a 3a KaxAbld U3 0-28
TECTUPOBAHUE KOTOpPBIX MOXHO IOJy4yuTh 14
0aJLUI0B
Hroro no rexkymei padbore B cemecTpe 0-80
[IpomexyToun 20 |Teopernueckuii Bompoc(10  6a/jIoOB 332  TEOPETUUYECKHIMA 0-10
as  arrecranus BOIIPOC
(3auer C [IpuxnagHoe 3aganue (10 6a1J10B 3a IPaBUIBHO BHIIIOJHEHHOE 0-10
OICHKOI) 3a1aHue
Hroro 3a 3auer 0-20
CymMapHasi OlleHKa M0 JUCUHMILUIUHE: CymMa 0aytoB TEKYIIEH M MPOMEXKYTOUHOU
arrecramn 51— 100 6.
5 cemecTp
Texymas 60 |Ilocemenue 3ansatuii|l0 6amaoB 3a 100%  nocemenue| 0-10
yaeOHast (Hayuue ayTUTOPHBIX 3aHITHI
pabora B KOHCIIEKTOB JICKITHIA,
cemecTpe BBITIOJTHCHHE na0.
(ITocemenne pabor)
3aHATHI 1o 3amura 2 Oamma 3a 0QOpPMIICHHYIO B 0-30
pacnucaHuio U 1a00paTOpPHBIX pabOT|COOTBETCTBUU C TpPEeOOBAaHUSAMH H
BBITIOJTHCHHE (15 pa6or). 3aIUIICHHYIO 71a60pPaTOPHYIO
3a/1aHui) paboty
CPC — 3ammTa|l2 0aJu10B 3a TPAaMOTHOE M YETKOE 0-20
MMOHATUHHOIO W3JI05)KEHUE IOHATUIHOTO aIrnapara

ammapara




Hroro no Texkymiei padbore B cemecTpe 0-60
[IpomexyToun 40 2 teopetnueckux([fo 10 6a/ioB 3a TEOpPETHUECKU 0-20
as  arrecranus BOIpoca BOIIPOC
(3K3aMEH) [Ipuknagnoe 3ananue (20 0aJ10B 32 MPABUIBHO BBIIOJHEHHOE 0-20
3a/1aHNe
HToro 3a 3x3amMen 0-40
CymmapHasi OLleHKa M0 JUCUMILINHE: Cymma OaiioB TEKyIIeH U MPOMEKYTOYHOM
aTTecTalun 51 -100 6.

[TepeBon 6amnoB u3 100-6amuTbHOM MIKABI B OYKBEHHBIH SKBUBAJICHT 3a4ETHON OLICHKH

CymmMa 6asi10B OrMmerka ByKkBeHHBI JKBUBAJICHT
AJIS JMCIUILJIMHBI
86 — 100 5 OtanuHO
66 — 85 4 Xopo1io
51-65 3 Y 1OBIETBOPUTEIBHO
0-50 2 HeynoBieTBopuTeIbHO

5 MarepuajabHo-TeXHHYEeCKOe, MPOrpaMMHOe M Y4eOHO-MeToaHuecKoe olecrevyeHHe
AUCHUTIMHBI.

5.1 YueOHnas iuTeparypa

OcHoBHas1 yueOHasl IUTEpaTypa
1. Kopsiruna, H. B. boranuka : yaueobnoe nmocodue / H. B. Kopsruna, 0. B. Kopsrun. — Mocksa :
NH®PA-M, 2023. — 351 c. — (Boicmee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-015507-4. -
Texctr : amekTpoHHBIN. - Pexkum noctyma:  https://znanium.com/catalog/product/1900333 (mata
obpamenus: 16.09.2023).
2. Uyxneboa, H. C. Cucrematuka pactenuwii : ydeOHO-meToamueckoe mocodome / H. C.
Uyxnebosa, A. C. I'omny6s, E. JI. [ToroBa. - CtaBponons: AI'PYC CtaBponoibCKoro roc. arpapHoro
yH-Ta,  2013. - 116 c. - Tekcr : AJIEKTPOHHBIA. -  Pexxum  jgocTtyma:
https://znanium.com/catalog/product/514650 (nata obpamenus: 16.09.2023).
3. l'omosanoBa, T. WM. ®usmonorus pacrenuit : ydeObHoe mocobue / T. W. T'omomanoma. -
Kpacnosipck : Cubupckuii penepansueiii yausepcuret, 2022. - 124 c. - ISBN 978-5-7638-4681-2. -
Texcr : snextpoHHBIA. — Pexum moctyma: https://znanium.com/catalog/product/2091392 (nmara
obpamenus: 16.09.2023).
4. [IpynaukoBa, C. B. Muxkpobuonorus : ydebnoe mocobme / C. B. Ilpymuukopa, E. H.
AdanacoBa, H. 1. Capmarosa. - Kpacnosipck: Cubupckuii Gpenepanbubliii yausepcuter, 2021. - 120 c.
- ISBN 978-5-7638-4492-4. - Tekcr: 3JIEKTPOHHBIN. - Pexum JIOCTyTa:
https://znanium.com/catalog/product/2090629 (nara o6pamienus: 16.09.2023).

JonosHUTeIbLHAS yyeOHAsl JUTepaTypa

1. CrenanoB. H.B. boTtanuka: cucremaTuka BBICIINX CIOPOBBIX pacTeHHMi : y4ueO. mocobue / H.B.
Crenanos. - Kpacnosipck : Cub. denep. ya-1. 2017. - 204 c. - ISBN 978-5-7638-3684-4. - Tekcr :
AJIEKTPOHHBIA. - Pexxum moctyma: https://znanium.com/catalog/product/1031869 (mata oOpamieHus:
16.09.2023).

2. Kucnenko, B. H. Mukpobuosnorus : yue6nuxk / B. H. Kucnenko, M. III. AzaeB. — Mocksa :
NH®PA-M, 2019. — 272 c. — (Bsicmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010250-4. -
Texcr : snektpoHHBIA. — Pexum npoctyma: https://znanium.com/catalog/product/1009634 (nmarta
obpamenus: 16.09.2023).



5.2 MaTepuaibHO-TeXHUYECKOE U MPOrpaMMHoe o0ecrnieyeHue TUCHUIIUHBI.

VYueOHble 3aHATHS 10 JUCHUIUIMHE MpoBoaATcs B yueOHbIX ayautopusx KI'TIM KemI'Y yuebnoro
kopmyca Ne5 (yn. Ky3nenosa, 1. 6):

336 KaOouner 6oTanuku. YueOHast ayTUTOPUS TSI IPOBEICHUS:

-3aHATUN JIEKIIUOHHOTO TUIIA;

- 3aHATUH Ja00PAaTOPHOTO TUTIA;

- TPYTIOBBIX U MHIUBHUIyalbHBIX KOHCYJIbTALIUH;

- TEKYILIEr0 KOHTPOJIA U MPOMEKYTOYHOM aTTECTALUH.

CneunanusupoBanHas (yueOHasi) Medesb: J0CKa MelloBas, kadeapa, CTONbI, CTYJIbS.
OO6opynoBanue [ Mpe3eHTANMH Y4eOHOT0 MaTepHasia: nepeHocHoe - HOYTOYK, MPOEKTOp,
JKpaH.

JlaGopaTopHoe o0opyaoBaHMe W MaTepuaabl: MUKpockomnbl (10 mT.), XONOAMILHUK, HAOOPHI
MUKPOTpENnapaToB JEMOHCTPAIIOHHbBIE 0 OOTaHHMKE, MaTepuabl JUIsl IPOBEICHUS MPAKTHUYECKUX U
1a0opaTOpHBIX paboT (MUKpOIIpenaparthl, MPecchl A CYIIKA PacTEHHi), pacTeHHs] KOMHATHBIC IS
71a00paTOPHBIX padoT.

YueOHo-HAT/IAAHBbIe MOCOOUsI: repOapuil yueOHbIM, TaOnMMubl s J1aOOPAaTOPHBIX 3aHATHUH,
pacTeHus] KOMHATHBIE.

Hcnoab3yemoe nporpammuoe odecneuenne: MSWindows (MicrosoftimaginePremium 3 year
no cyosmnensnonHomy aoroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOoHO pacnpoctpansemoe 110).

HNutepHer ¢ o6ecnieuenuem nocryna B IUOC.

341 JlabopaTopusi noYBOBeleHUsI U T€000TAHUKHU. YUeOHAs ayTUTOPHS IS IPOBEACHUS:
- 3aHATHUI JTEKIUOHHOTO THUTIA;
- 3aHATHI TaOOPATOPHOTO THUIIA;
- TPYNTIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTAIINM;
- TEKYIIEr0 KOHTPOJISl U MPOMEKYTOYHON aTTeCTalluH;
CnenuajausupoBaHHas (yueOHas) MeOesb: JJOCKa MenoBast, Kadeapa, CTOJbI, CTYJIbs, JIAOOPATOPHBIN
CTOJI, BBITSKHOM 1IKad), paKOBHHA.
O0opynoBanue 1Jis Ipe3eHTALMM Y4eOHOT0 MaTepuaa: CmayuoHapHoe - KOMIBIOTED, nepeHOCHoe
- IPOEKTOP, IKPaH.
JlaGopaTopHoe 000py10BaHUe U MATEPHAJIBI: TEPMOCTATHI, BECHI, I1eYb My(enbHas, MaTepUabl
TSI IPOBENICHUSI TA0OPATOPHBIX padOT (XUMUUYECKAs MOCYa, MUKPOIIpEiapaThl, 00pa3Ilbl OYB).
YueOHO-HAT/IS/IHbIE MOCOOMSI: TEMaTHYEeCKUE KapThl, KOJUICKIMS MHUHEPATbHBIX YIOOpEHUH,
TaOIHIIBI, TOYBEHHBIC TPODUITH, KAPTHI.
Hcnoab3zyemoe mporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium 3 year mo
cyonmuuensnonHomy moroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOoHO pacnpocTpansemoe 110).
NurepHer ¢ o6ecniedenuem nocryna B IUOC.

342 JlaGopaTopusi NOYBOBEAEHUS U re000TAaHUKM. Y yeOHas ayIUTOPUS VIS IPOBEACHUS:

- 3aHATHIA TaOOPATOPHOTO THUIIA;

- TPYNTIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTAIINM;

- TEKYIIETr0 KOHTPOJISL M MPOMEKYTOYHON aTTECTALINH.

CnenmaausupoBanHas (y4yeOHas) MeOeab: Jocka MenoBas, Kadenpa, CTOJBI, CTYJ]bA,
JIEMOHCTPAIMOHHBIN CTOJI.

JlaGopaTopHoe 00opyaoBaHHe M MAaTepHAJbl: JO3UMETp, CYUIMJIBHBIA IIKad, TEPMOCTaT;
MaTtepHuabl I MPOBEICHUS Ja00OPATOPHBIX padoT (XMMUYECKas MOCy/1a, Ipenaparhl).
YuyeOHO-HATIATHBIEC OCOOUS: TAOIUIIEL.

Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyOnunensuonnomy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice
(cBoGomHO pacmpoctpansemoe [10).

HNuTepHer ¢ obecnieyenuem gocryna 8 IJUOC.




5.3. CoBpemenHble npodeccnoHanbHble 0a3bl JAHHBIX M HH(POPMAILIMOHHBIE CIIPABOYHbBIE

CHUCTEMBI.

1.

9.

[InanTapuym OTKpBITBI OHJIAMH aTjac-ONpeleNUTeNb pacTeHUM W JjumaiHukoB Poccun u
conpenenbHbIX cTpaH http://www.plantarium.ru
Wndpopmanmonnas cucrema «buopasznoodpasue Poccum» http://www.zin.ru/BioDiv/

Nuctutyr mpobiiem skonoruu u sBomonmu uM. A. H. CesepmoBa PAH: ba3er nanHBIX
http://www.sevin.ru/collections/
KoHCIEeKT cocyAMCThIX pacTeHUl maHapKTuIecKoi ¢iopsl http://panarcticflora.org/
buopaznooOpazue  KHBOTHOTO W pactutensHoro  mupa  Cubupu http://www-
sbras.nsc.ru/win/elbib/bio/
Hudposoii repdbapuit MI'Y https://plant.depo.msu.ru/
buopasznoob6paszue Anrae-CasiHckoro skoperuona http:// www.bioaltai-sayan.ru/
Borannueckuit uncturyr um. B. JI. KomapoBa PAH: Tunosoii repOapuii numaifHUKOB
https://www .binran.ru/resources/archive/li_type/
Henosurapuit YKUBBIX CHUCTEM «Hoes KOBYEI»: MuKpOOpraHu3Mel
u TpulsI https://micro.depo.msu.ru/

10. Borannueckuii cepsep MockoBckoro yHuBepcutera. OuH U3 Haubosee U3BECTHBIX BO BCEM MHUPE
POCCUHCKHIX OMOJIOTHYECKUX PECYpPCOB, MMEIOIIHNI BEpCUM HA § sI3BIKAX. -
http://www.herba.msu.ru/russian/index.html

11. MexpernoHaiabHOE MUKPOOHOIOTHYECKOE COOOIIecTBO http://microbiosociety.ru/




10. 4. DHnukIone s (pacTeHUS U KUBOTHBIC) - www.floranimal.ru

6 Unble cBeneHus U (MJM) MaTepUAJIbI.

6.1.IlpumepHbIe TeMbl MUCbMEHHBIX Y4eOHBIX padoT

6.2. [IpumepHbIe BONPOCHI U 3a1aHus / 3a1a4M JJIS IPOMEKYTOYHOM aTTecTalluu

Ta6anna 9 - IlpumepHbie TeopeTHYeCKHEe BONPOCHI U NMPAKTHYECKHE 3aJaHusA / 32244 K

NMPOMEKYTOUYHOMY KOHTPOJIIO

Paszness! u TeMbl

[TpumepHBIe TEOpETHYECKHUE BOITPOCH

IpuMepHBIe IPaKTHYECKHE 3aTAHMS
/ 3amaun

2 cemecTp

AHaTomusi 1 MOpP(oJI0rHs pacT

eHNH

AHatomusa Hu

MOpdOoIOTHS
pacTeHuM.
Opranuzanus
TUMMYHON
pacTUTENBHON
KJIETKU

1. Boranuka kak Hayka, IpeIMET U MECTO B
cucreme Hayk. Jluddepeniunanmuu 60TaHUKH.
2. OcoOeHHOCTH OpraHU3aluy PaCTCHHH.

3. Kuerka Kak CTPYKTYpPHO-
(yHKIIMOHATBHAS €MHUIIA )KUBBIX CYIIECTB.
OCHOBHBIE TOJIOKCHUSI KJIETOYHOM TEOPHHU.
Knaccuduxarms KIeTok.

4, Opranuzanus pacTUTEILHOMN
lurormnmazma ee CTpyKTypa H
Knaccuduxkarus opraHou0B.

5. BereratuBHBIE OpraHbl pacTeHUHd —
obrme 3aKOHOMEPHOCTHU CTPOCHHSA
(TOMSIPHOCTh, CUMMETPUS, AHAJIIOTUYHEBIC M
TOMOJIOTWYHBIE OpraHbl, Meramopdo3 u
CHeIHaTN3aIus, OJIMTOMEPHU3ALINS,
PEenYKLHS U TeTepoOaTMust).

6. BerBneHuwe, €ro  THIIBI.
BETBJICHUS Y PACTEHUH.

KJICTKH.
COCTaB.

OBOIIOLUI

1. TlogmucaTe Ha WUIIOCTpaLUU
CTPYKTYPHBIC 3JIEMEHTHI
pPaCTUTENbHON KIETKM U TOSCHUTH
X Ha3HA4YeHUE.

Knaccudukamus
51 CTpOCHHE
PaCTHTETBHBIX
TKaHeu

7. Tlonarue 0 TKaHIX. IIpuniunet
KIacCH(PUKAIIMKM  PACTUTEIBHBIX  TKaHEH.
[IpocTbie u cIOXHBIE TKAHH.

8. Mepucrtemsl. [utonoruyeckas
XapaKTePUCTUKa  MEPHCTEM,  OCHOBHBIC
MOMEHTBI JuddepeHnnauy.
Kiraccuduxkarus Mmepuctem.

9. IlepBuyHBIE  TOKPOBHBIE  TKAaHH  —
(dhopmupoBaHue, CTpoeHHE, (PYHKIHIH.

10. BropuuHble W TpPETUYHBIC ITOKPOBHBIC
TKaHu —  (OPMHPOBAHHE, CTPOCHHUE,
¢$hyHKUIUM.

11. Mexanuyeckue
CKJIEpEHXHMA,
CKJIEpEU bl - MIPOUCXOXKICHHE,
KJaccupUKalmsi, CTpoeHrEe U (QyHKINH.

12. Kcunema: nOpoOUCXOXKIOEHUE, CTPOECHHUE,
GYyHKIMM ¥ JBONIOIUS  TPOBOJSIIHNX
3JIEMEHTOB.

13. OcOOEHHOCTH CTPOCHUS U SBOJIIOIHH
(h105MBL.

14. IIpoBoasiue My4KH
Pasmerienue B Tene pacTeHHs.
15. OCHOBHBIE TKaHHW: ACCUMWIALMOHHBIE H
3armacaromrue.

TKaHH. KOJ'IJ'ICHXI/IMa,

nx THIIBI.

2. llogmucaTs Ha WUTIOCTPAITAN
CTPYKTYpHBIE 3JIEMEHTHI
pacTUTENBHON TKaHU M MOSCHUTH HX
Ha3Ha4YCHHE.

3. Paccmorpers MHKpompemnapar u
Ha3BaTh THI PACTUTENHHON TKaHH.

3apoaplIi u
IPOPOCTOK  Kak
HayvaJIbHbBIC ITAIlbI

16.CTpoeHHEe  CEMEHU U
TOJIOCEMEHHBIX PaCTEHH.
17.CTpoeHHEe  CEMEHM W  3apOjbIIIa

3apoAbliia

4. TlogmucaTe Ha WUIIOCTPALUU
CTPYKTYPHBIE DJIEMEHTHI CTpPOCHHUE
CEMCHU PaCTCHHS.

ABYHOOJBHBIX paCTeHI/Iﬁ oTAcIIa HBGTKOBBIC.

5. Ompenenutb NOPUHATICKHOCTh




OHTOTEHE3Aa 18. Ctpoenue CEMCHH Hu 3apojiplllia | CEMSH pAacTeHUW B pa3gaTOUYHOM
IIBETKOBBIX OIHOJONBHBIX pacTeHuit oTaena [[BeTkoBrie. | Marepuane CHUCTEMaTHYECKUM
pacTeHwuit 19. PazButue MIPOPOCTKOB CEeMsH. | Tpynmam.

Tlepuoauzanus Bo3pacTta pacTeHUH. 6. IlogmmcaTh Ha WUTIOCTPAITUU
3Tarbl pa3BUTHUS MPOPOCTKA
pacTeHusl.

Kopenb u | 20. Kopens - KakK ocHoBHOH | 7. W3 MPEIOKEHHOTO
KOpHEBast BETCTAaTUBHBIA OpraH pacTeHWH. [ 'WMITOTE3BI | pacTUTEIBFHOTO MaTepraja BBIOPATh
cHcTeMAa MIPOUCXOXKICHUS KOPHSL. 0o0pa3ibl  BUJOWU3MCHEHHUS  KOPHS.

21. Knaccudukarms KopHell. | IlosicHUTP  MeXaHu3M  Pa3BUTHUSA

BupnonsmeHeHus: KOpHSL. JAHHBIX BUJOU3MEHEHUH.

22. Crpoenne U (yHKIHMOHAIBHBIE 30HBI

KOpHSL.

23. KopneBas cucrema, TUIIBI KOPHEBBIX

cucteM (TI0 CTPOSHUIO U (PYHKIHH).

IToGer u cucrema | 24. Tlober u cucreMa moberos. | 8. U3 MIPEUIOKEHHOTO

106eros Bo3HukHOBeHUE MOOErOBOM OpraHu3allii y | PacTUTENBHOTO MaTepuaia BBIOPATh
pacTeHuii. o0pasipl  BUIOM3MEHEHHs To0era.
25. BupousmeHneHune noOeros. [losichuTe  MexaHW3M  pa3BUTHUS
26. CtpoeHue u BHJIBI MOYEK. | IaHHBIX BUJIOM3MEHEHUM.
buonornyeckoe 3Ha4eHNE TOYKH. 9. Tlommucatp Ha WITIOCTPAIIUU
27. AHaTOMHUYECKOe  CTpOeHHe  CTeOnsl | CTPYKTypHBIE DJEMEHTHl M TKaHH
JIPEBECHBIX PACTCHUM. crebnst  pacrenus.  OnpenenuTsb
28. AHaTOMHUYECKOEe  CTpOCHHE  cTeONsl | KM3HEeHHYI0 (popMy obOpasma credmus
JIBYIOJIbHBIX W OTHOIOJBHBIX TPAaBSIHUCTBIX | PACTEHUS.
pacTeHuH.
29. Mopdomorus imcta. OHTOTeHE3 JIUCTA.
30. AHaTOMUYECKOE CTPOEHUE JIUCTa —
XBOWHBIX, JBYAONBHBIX W OJHOJOJIBHBIX
pacTeHHH.

Bocnpoussenenu | 31. PasMHOKeHHE pacTeHHE U €r0 (JOPMBIL. 10. TlocTpouTh >KM3HEHHBIM ITUKI

¢ u pasmMHoxkenue | 32. [lomosoii mporecc u nosioBoe | Polytrichum commune.
pacTeHuii Pa3MHOKEHHUE pacTeHUN 11. ITocTpouTh M3HEHHBIH LUK
33. )KuzHeHHBIC IIUKJITBI pactenuii: | Dryopteris filix- mas.
UepenoBaHue MOKOJICHUH U SIEPHBIX (as3. 12. TlocTpouTh >KH3HEHHBIM ITUKII
34. IIBeToKk — KaKk YHUKaIbHBIN opraH | Pinus sylvestris.
Pa3MHOKEHUS TIOKPBITOCEMEHHBIX pacTeHui. | 13. JlaTh MopdorIorudeckoe
35. OKOJIONIBETHUK — CTPOEHHE U THITHI. OTIFICaHKEe 00pasia pacTeHUS.
36. OnblieHue — MEXaHHU3MBblI, THIIbI
OMBLICHUS U UX HBOJIOIHSL.
37. PazBuTtHe cemsiH TOJIOCEMEHHBIX U
[IBETKOBBIX PaCTCHUH.
38. Ilnox :CTPOCHHE, 3HAYCHHE,
KJIaCCH(UKAITHSL.
DKOJIOTHUYECKHE 39. Bwixox pacteHuit Ha cymry, npoOiemsl | 14. Tlommucate Ha WUTIOCTPAIUH
IPyIIIEL U | Ha3zeMHOMU JKU3HH, HampaBJicHUs | KU3HEHHBIC (popmbl pacTenuii mo K.
SKHU3HEHHBIE MOP(OIOTUIECKOH IBOIIOLHNH. Paynkuepy.
dopmsI 40. DOpMBI FBOIOLHUU. 15. Tloammcath Ha WILIIOCTPAIH
pacTemHuii. 41. Tlapamienu3M B 53BOJIONMH H €ro | XU3HEHHBIE (OPMBI pacTEHHU IO
CJEe/ICTBUSL. T.A. CepeOpskoBy.
Bospacrabie "\ 42, Coornowenue OHTOT€HE3a u
CC30HHBIC (dusoreHesa.
H3MCHCHIS 43. TlonsTHE O >KHU3HEHHOH Qopme Yy
pactenuii. Knmaccudukamus — KU3HECHHBIX

dhopm o T.U. CepeOpsikoBy.

44, Kiaccudukaius >KM3HEHHbIX (HOpM II0
K. Paynkuepy.

45, DKONOTHYECKHE TPYIIIbl PacTeHUi 10
OTHOIIEHUIO K (paKTOpaM CpeIbl.

3 cemecTp




CucreMaTnKa pacTeHUH

BBenenue B
CHUCTEMaTUKY
pacTeHui

1. IpakTuueckoe W  TEOpeTHYECKOE
3HAYCHHS KIIACCU(DHUKAIIUN OPTaHHYECKOTO
mupa. MIcKyccTBEHHbIE CUCTEMbl. buHapHas
vHomenkiarypa K. JluaHes. 3HadeHwme
SBONIIOIMOHHOM  TEOpUM JJsl  Pa3BUTUA
cuctemMaTukd. IIpUHIMIOBI ~ TOCTPOCHUA
(PMITOTEHETHYECKHUX CHCTEM.

2. TlousTtue 0 TaKCOHOMUYECKUX
KaTeropusix. Bun Kak OCHOBHast
TaKCOHOMUYECKast eIMHHULIA. Pon,
CeMeicTBO, TMOPSAAOK,  Kiacc,  OTHAEd.
CoBpeMeHHBIE TPEICTABICHUS O LapcTBax
OPUPOABL.

1. Jats XapaKTEPUCTHKY
CHCTEMAaTHYECKOTO IMOJIOKCHUS BUIA
pacTeHHs.

[HapctBO
I'puOsI

3. Obmast  xapakTepuctuka TpuHOOB H
rpruOOIOI00HBIX OPraHU3MOB (IYMHUIIETOB U
MICEBAOMUIIETOB):  CTPOCHHE,  CIHOCOOBI
MUTaHUST W Pa3MHOXKEHHS, CHCTEMaTHKa.
Jkomnorusi TpUOOB, X POIb B TPHUPOJIE H
XO3SIMCTBEHHOMU JCSITEIHHOCTH YEIIOBEKA.

4. OoMULICTBI, WX D3BOJIOIHA B CBA3H C
MapasuTU3MOM U TIEPEXOJ0M OT BOIHOTO K
Ha3eMHOMY  CymiecTBoBaHUWIO.  [lopsaku
Canponernuessie, [lepoHocniopoBsie.

5. XUTpUJIMOMUILIETHI. ITopsanku
Xurpuauessie 1 MoHoOIehapuaoBhIE.

6. 3uromunertsl. Ilopsaku MykopoBele H
OHTOMO(DTOPOBHIE. XapakTepucTHKa
TUTTUYHBIX TPEICTaBUTEIEH.

7. JIuKapuOMHULETHI. CpaBHuTeIBHAS
XapaKTEePUCTUKA CyMUYaThIX ¥ 0a3uaNaIbHBIX
rpuOoB. Pa3zBuTHe CyMKU U Oa3uIuil.

8. O0miast XxapakTEepUCTHKAa ¥ CHUCTEMaTHKa
ACKOMUIIETOB: MIPOUCXOXKICHHE,
0COOEHHOCTH  CTpPOCHHS,  TIOJOBOE M
Oecrionoe CIIOPOHOIIECHUE, JKOJOTHYECKUE
TPYIIITEL.

9. O0miass XapakTepUCTHKA W CHUCTEMAaTHKa
basunnomuiieros: MIPOUCXOXKICHHE,
O0COOEHHOCTH  CTpPOCHHsS, IOJIOBOE U
0ecIioioe  CIIOPOHOIICHUE, DKOJIOTUYCCKUC
TPYTIIEL.

10. HecosepiiieHHble TprOBbI, MOJIOKEHUE B
cucTeMe rpudoB, MIPUHIIATIBI
KIIACCU(UKAIINKM,  PaclpOCTPaHEHUE U
3HAaYCHHE.

11. JlumakHuku: B3aUMOJICHCTBHE
KOMIIOHCHTOB, OCOOCHHOCTH BHEIIHETO U
BHYTPEHHETO CTPOCHUS Tajoma,
pasmHokeHUsl. OCHOBHBIE YEPTHI SKOJIOTHU.
[TpUHIUTIBI CHCTEMATHKH.

2. PaccMotpute  MHKpompemnapaT
KJICTOK rpuda. Ompenenure
MPUHAIIEKHOCTD K
CHUCTEMATUYECKOM TpyIIIe.
3. Tloctpouth cXemy
Pa3sMHOKEHHS TUIs
graminis, Claviceps.

4. Hcmnonb3ys KOJUTCKITUIO
JUIIAHHUKOB, JaTh Ha3BaHWUs BUIOB
JXCHO(IIOPHI.

IUKJIa
Puccinia

Huzmne
pacTenust

12. IlepBuuHbBle OpraHU3MBl — MpPEIKH
BOZOPOCIICH. Cucremarnka u
MPOMCXOXKICHUE  Pa3IMYHBIX  OTIENIOB
Bojmopocield. Cxema (QUIOreHEeTHYECKHX
OTHOILEHUH TAKCOHOB.

13. CuneseneHsle BOJIOPOCIH
(unanobGaxrepun). [lonmoxenue B cucteme
KUBBIX opraHusmoB. PacnpocrtpaHeHue,
CTPOEHHE KJIETKH, TalJIoMa, Pa3MHOXCHUE.
[IpUHIMIIBI CHCTEMATHKH.

5. Paccmotpute  MuKpompemnapaT
KJIETOK Bojopociu. Ha3zoBute ormen
W BUJJOBOE HA3BaHMU.

6. Iloctpouts CXeMy LUKJIa
pasmuOoxenuss st Chlamydomonas

coccifera, Ulotrichales.




14. OGiuas XapaKTepPUCTHKA
9YKapHOTHYECKUX BOJOPOCIIEH: CTpOCHHUE
KJICTKH, TauoMa, pacnpocTpaHeHue,
9KOJIOTHS ¥ XO3IHCTBEHHOE 3HAUCHHE.

15. Dpomrorst  GopM  pa3sMHOKEHHUS H
IIUKJIOB Pa3BUTHS BOJJOPOCIICH.

16. OGruas XapaKTePUCTUKA oTaena
Kpacusie Bomopociu.

17. Tlopsaok Bomepuesie Kak
MpeACTaBUTENb Kenrtozenensix
BOJIOPOCIIEH.

18. JluaTomMoBBIC BOAOPOCIIH: OCOOCHHOCTH
CTpOEHHsI Tesla, CHOCOOBl Pa3MHOXKEHUS,
CHCTEMaTHKa.

19. Oo6mas XapaKTEPUCTHUKA Byprix
BOZOPOCIIEH.

20. DOBomronUs BHEUIHETO M BHYTPEHHETO
CTPOCHHA Ha TpUMepe NPeCTaBUTEIEH

MOPSIKOB OKTOKapIOBEIE,
Cdanennspuessle, JuKTHOTOBBIE,
Kytnepuessie, JlamuHapueBsble,
DyKyCOBBIE.

21. O6mas XapaKTepUCTUKA oTnena
3eneHble BOJOPOCIH.

22. CpaBHHUTEIbHAS XapaKTePUCTHKA

nopsiAKoB BosibBOKcOBEIE, XIOPOKOKKOBEIE,
Xeto(opoBbIe: CTPOCHHE, Pa3MHOXKEHHE,

LIUKJITBI pa3BHUTHA TUTTUYHBIX
MpeJICTaBUTENCH.

23. CpaBHUTEIbHAS XapaKTEPUCTUKA
opsnKoB  YioTpukcosble, CudoHOBEIE,
CudoHoKIIa0BbBIC: CTpOCHHE,
pasMHOXKEHHE, LUKIbI Pa3BUTUS THUIIMYHBIX
MpeACcTaBUTETCH.

24. Kmacc  Komnptoratel.  OcoOeHHOCTH
CTPOCHHSI, Pa3MHOXCHHUS, CHUCTEMaTHKa
KJIacca, OTIUYUTEIIEHBIC YEPThI TOPSIKOB.
25. XapoBeie Bomopociau. OTIHMYHATEILHBIC
YepThI CTPOCHUS, PA3MHOKCHHSI.

Bricime
pacTeHus

26. IIpoucxoxaeHue u CUCTEMATHKA
BBICILIUX PACTEHUH.

27. XapakTepHCTHKa 0COOEHHOCTEH
aHATOMHUYECKOH CTPYKTYPBI BBICIIIUX
pacTeHU! B CBSA3H C MPHUCIIOCOOJIICHUEM K
YKU3HU Ha CyIe. DBOJIIOIHS CTENEH.

28. OcoOEHHOCTH Pa3MHOXKCHUS W IIUKIIOB
pa3BUTHUS BBICIINX PACTCHUIA.

29. OOGmas XxapakTepUCTHKa HaJOTAeIa

MoXOBHUIHBIE: MPOHCXOXKIICHNE,
MPUMHUTUBHOCTh CTPOCHHS,
(hM3HOIOTHIECKIX MIPOIIECCOB,
pa3sMHOXKEHHE, pacrpocTpaHeHue,

9KOJIOTHYECKOE U XO3SHCTBEHHOE 3HAYCHHE.
TTpUHIUITBI TAKCOHOMUH.

30. OtnuuuTeNbHBIC YepThI u
OuopazHooOpasue  oraenoB IleueHoUYHBIC
mxu, Jlucrocrebensupie Mxu (Bpuoncumsr)
1 AHTOIICPOTOBBIC MXH.

31. OO6mas XapaKTePHCTUKA oTaena
[TnayHOBUIHBIEC: NPOHUCXOXKIICHHE,
CTpOoeHHe crmopoduTa ©  TramMeTodura,

7. Vcnonp3ysh KOJJIEKIHMIO MXOB,
JaTb Ha3BaHUSA BHUIOB 00pa3LOB
OprodIIopHI.

8. C mnoMompbI  OHpenenuTens
pacTeHHH OMpeneNuTh TepOapHbIit
oOpaserr pacTeHwHsI.




pa3sMHOXKEHHE, PaclpOCTpaHEHUE, BUJIOBOE

MHOT000pasue, 3KOJIOTHYECKOE "
XO3SIMCTBEHHOE 3HAYCHHE.

32. OO6mas XapaKTepPHCTUKA oTaena
[TarmopoTHUKOBUTHEIE: OcobennocTu
CTPOCHHUS, PA3MHOKEHUS, ITUKIIOB Pa3BUTHS,
pacnpocTpaHEHHe. [TpuHIMTIBL
CHCTEMAaTHKH.

33. Tlomotnen XBolieBbie

(UrenucrocteOenbHbBIE), KIIACC XBOIIEBBIC:
0COOCHHOCTH  CTPOCHHUS,  Pa3MHOXCHUS,
BUJIOBOE pa3sHOOOpasue, pachpocTpaHEeHHE,
9KOJIOTHYECKOE U X035HCTBEHHOE 3HAYCHUE.
34. XapakTepucTuka KJracca
[TarmropoTHHUKOBEIE (Hactosmue
MarlOpOTHUKK):  OCOOCHHOCTH  CTPOCHUS,
pasMHOXKEHHsI, BHAOBOE  paszHooOpasue,
pacrpocTpaHeHue, JKOJIOTHYECKOE "
XO3HCTBEHHOE 3HAYCHHE.

35. OOmass  XapakTepuUCTUKa  TPYIIIBI
looceMeHHbIE pacTeHUs: MPOUCXOXKIICHHE,
0COOCHHOCTH  CTPOCHUS, Pa3MHOXCHUS,
pacrpocTpaHeHue, 9KOJIOTHYECKOE u
XO3fHCTBeHHOE  3HaueHWe. [IpuHIUMIEI
CHCTEMAaTHKH.

36. OtnuyuTenbHBIC
OouopazHooOpasue
CaroBHMKOBHHEIE,
XBoitHbIe, | HEeTOBUIHEIC.
37. OGmas XapaKTepHUCTUKA oTaena
[[BeTKOBBIE pacTeHUs MPOHUCXOXKIICHNE,
0COOCHHOCTH  CTPOCHUS, Pa3MHOXCHUS,
pacrpocTpaHeHue, 9KOJIOTHYECKOE u
XO3fHCTBeHHOE  3HaueHWe.  [IpuHIMMIEI
CHCTEMAaTHKH.

38. OtnuuuTenbHBIC YepTHI u
OonopazHooOpaszue knacca JIBynosibHBIE
otzaena L[BeTkoBbIe pacTeHusI.

39. OtnuuuTenbHBIC YepPTHI u
OouopazHooOpasue  kiacca OIHOIONBHBIC
otzaena L[BeTKOBbIEC pacTeHusl.

YepThl u
OTJIECJIOB
I'maKrOBHIHEIC,

IMonsarue
duToLIeHO3a

40. Ilousrue, KJIaCCU(DUKAITHS,
CTPYKTYPHBIE  3JIEMEHTHI  (TIapaMeTpHhl)
¢duToneHosa.

41. Cunysun, neHononymsnud. CTpykTypa
M BO3PACTHOM COCTAaB IICHOMOMYJISIHH.
42. Mecro ¢uToneHo3a B Ouocdepe.

9. Hcnomw3ys WJUTIOCTPAIIHIO,
JaiTe XapaKTePUCTHKY TapaMeTpOB
¢uroneHo3sa.

10. Uctione3yst  repOapuii, maite
Ha3BaHWE BHUJOB  JCHIPOQIIOPHI
(uTOLIEHO3a TOPOJICKUX  3EIICHBIX
HaCaXJICHMUIL.




4 cemecTp

Du3n0JI0TUsl pacTeHuil

dusnonorus 1.0cobenHocTH KIeTok pacteHuii (ctpoerne | [lpurotoBnenue 3JIEMEHTaPHBIX
pacTHTENBHOM pPacTUTENBHOM KIIETKH), UX OTJIMYHS OT pPaCTHTENBHBIX IPErapaToB JUTS
KIIETKH KJIETOK KUBOTHBIX. MUKPOCKOITUPOBAHMS; I€MOHCTPAIIHS
2. Kierka kak 1efocTHas CHCTEMA. METO/I0OB OOHApPY>KEHHS IBIKCHHUS
3. ®uznonorudeckas poiab MeMOpaH U MUTOIIA3MBl W HU3MEPEHHs]  ero
MIPOHUIIAEMOCTbH KJIETOK ISl Pa3HBIX CKOpPO-CTH; oIIpe/ieIeHre
COCAMHECHHH. KHU3HECTIOCOOHOCTH KJIETOK;
4. Ou3nyecKue 1 XMMUYEeCKUE CBOIICTBA BOABI | OompenesneHne (opM Mmia3Mon3a.
Y €€ 3HaYeHUE B OPraHU3aluu >KUBOU TlomydyeHne HCKYCCTBEHHOW KIIETKHU
MaTepHu. Tpaybe,  aeMoHCTpanus SBICHUS
5. Boanblif 00MeH KIETKH: 0CMOC, TYprop, Typropa, OIpeneICHHE BEIUYUHBI
HaOyxaHue. OCMOTHYECKOTO TOTEHIIHAaNa KIETOK
6. MexaHu3MBbI TOCTYTUIEHHUS BOJBI B KOPEHb. | MJIA3MOJIUTHYECKAM METOIOM.
7. BoaHBIM MOTEHIIMAN U COCYLIasl Cuila
KJIETKH.
8. Kiretka kak ocmMoTH9eckas cucrema.
9. TpaHCHOPT BOABI IO PACTEHHIO.
10. KopueBoe naBneHue, miad, ryTTalus
11. IlepenBrkeHne BOABI IO CTECOIIO:
HWKHUM U BEPXHUU KOHLIEBBIE IBUTATENIN
BOJTHOTO TOKa.
12. Tpaucriaparysi, BUABI TPAHCIIHPAITAH, €€
3Ha4YeHHEe. JTanbl TPAHCIUPAIUH.
dorocuHTE3 13. Pomp w 3Hauenue dotocuHTe3a misa | OOHapyxeHue  (oTocHHTE3a Yy
KU3HU Ha 3emie. | BOAHBIX PAcCTEHUIl IO BBIACICHUIO
14. XjopommacTel, WX CTPOCHHE U | Iy3BIPHKOB rasa, OIICHKA
oOpasoBaHue. 3aBHUCHMOCTH WHTEHCUBHOCTH
15. IlurmentHsiii ammapat ¢QoTocunTesa: | GoTocuHTE3a oT BIIUSIHUS
xJopo¢miibl  (CBOWCTBA, CHUHTE3, YCIOBUS | a0MOTHUECKUX (aKTOpPOB.
oOpazoBaHus, poiab B  ¢orocuHTe3e). | JleMOHCTpalns METOIOB IKCTPAKIIUU
16. IlurmentHsiii ammapaT (oOTOCHHTE3a: | U pa3leNeHust (OTO-CHHTETUYCCKUX
(uKOOMIMHBI (CBOWCTBA, CHUHTE3, YCIOBHS | IMTMEHTOB PAaCTECHHM.
oOpa3oBaHus, poiab B  (OTOCHHTE3E).
17. IlurmenTHBIA ammapaT (OTOCHHTE3A:
KapOTHHOMIBl (CBOMCTBA, CHUHTE3, YCIOBHUS
oOpa3oBaHus, poiab B  (OTOCHHTE3E).
18. C-3 - yTh (dhoTocuHTE3A.
19. C4 — IyTh (hotocunTe3A.
20. BnusHme BHEMHUX YCIOBUH Ha
WHTEHCHUBHOCTH  Tpolrecca  (OTOCUHTE3a!
CBET, TeMIleparypa, BOJa, MHHEpAIbHOE
MUTaHUE.
21. BnusHue BHYTpeHHUX (AKTOpPOB Ha
nporiecc (HOTOCHHTE3A.
JlpIxaHue 22. 3HavyeHHWE IBIXaHWUS B JKM3HU pacTeHuid. | OmpeneneHne u paccuer
pacTeHuii 23.  AT®, crpykrypa W  (QYHKUHUH. | JbIXaTEIbHOTO ko3 duLmenTa;
24. CyOctparsl gpixaHus. JlpIxaTeabHBIN | ONMpeneieHHe  aKTHBHOCTH  psija
KO3 GHUIUCHT. IIBIXaTeIbHBIX (hePMEHTOB.
25. AnaspobHas (asza npixaHus (TITUKOIH3).
26. AnpoOHas dhaza JTBIXaHU.
27. XuMU3M ~ Ipoliecca OpOKEHUsI.
28. BnusgHue BHEMIHUX W BHYTPEHHHX
(hakTOpOB Ha UHTCHCUBHOCTh JIbIXaHHSI.
KopueBoe 29. Meronpl M3y4eHMs] TUTaHUS pacTeHU. | JleMoHCTparus METOJIOB
[MUTaHUE 30. ®wusnonoruyeckas poiib MakKpo- U | OOHapyKEHHS BTOPHYHBIX BELIECTB B
pacTeHuit MHUKPO3JIEMEHTOB. TPaBSHUCTHIX u JIPEBECHBIX
31. KopueBas cucremMa Kak oOprad | pacCTCHHSX.
MTOTJIOIICHUS coneil. | BolsiBIeHne TPHU3HAKOB TOJOJAHUS

32. A30THBIH OOMEH pacTEHHH.

paCTeHI/Iﬁ 110 OTACJIbHBIM 3JIC-




MEHTaM MHUHEPaIbHOTO ITUTAHUSL.
OOHapyxeHHE  HOHOB  KaJIbIHS,
MarHus, xenesa, ¢ocgopa u cepsl B
3011 pacTeHHH, oIpesieieHre
KOHIICHTPAINU HHUTPATOB B
pacTeHusIx

Pocr u pasButue

33. Poct pactenuii. OcobeHHOCTH pocTa

OmnpeneneHue 30HBI pocTa KOpPHS H

pacTenuii KJIETOK. nobera pacTeHWH, WHTEHCUBHOCTU
34, Tumsl pocTa OpPraHOB pacTEHUH. | UX POCTa; OLICHKa OCHOBHBIE
35. BnumsHue BHEITHUX YCIOBUHA Ha POCT. | TTOKA3aTead NMPOPACTaHHUS W POCTa B
36. OUTOrOPMOHBL: ayKCHHBI. | 3aBUCHMOCTH OT OJHAOTCHHBIX H
37. ®UTOrOPMOHBI: ru00epesuTMHbI. | SK30T€HHBIX (PaKTOPOB.
38. DOUTOTOPMOHBI: UUTOKUHUHEI.
39. ®UTOTOPMOHBI: HHTHOUTOPHI POCTA.
Y CTOHYHUBOCTD 40. Jlpmwxenne pacreHui. Tpomm3mel u | CpaBHEHHE YCTOWYHMBOCTH Pa3HBIX
pacTenwuit HACTHH. pacTeHuii K JCHCTBUIO BBICOKHX
4]. OU3MONIOTMYECKHE OCHOBBI  IOKOS. | TEMIIEpaTyp, OIICHKA
42. Drarbl pa3BUTHS PacTCHUM. KPHUOTIPOTEKTOPHBIX CBOICTBA
caxapo3sl
5 cemecTp
OcHOBBI MUKPOOHO0JIOTHH
Cnemuduunocts | 1.Mctopust BO3HUKHOBEHHsT W dTanbl | [lOSCHUTH OCHOBHBIE TIPABUIIA
IIPOKApUOTHO Pa3BUTHS HAYKH MUKPOOHOJIOTHH. paboThl B MUKPOOHOIOTMYECKON
1 KJIETKH 1 2. Paboter A. JleBenryka, JI. Ilactepa, | mabopaTopuu, METOAUKY paOOTHI
METOJIOB €€ N.  MeunukoBa, P. Koxa, C.|c MHKPOCKONOM, IPUTOTOBJICHHUS
W3y4YCHMUSI. Bunorpanckoro, [{. UBaHOBCKOTrO. MUTATENbHBIX CPENl U KYJIBTYP.

3.IlonoxkeHHMEe  MHUKPOOPraHM3MOB B
CUCTEME KUBOI'O MHpA.

4. CTpoeHue NpOKapuOTHON KIIETKH.

5.Pazmepst u popMbI IPOKAPHOT.

6. XuMH4ecKHil cOCTaB NPOKaApPUOTHOU
KIIETKH.
7.DYHKIIMY KOMIIOHEHTOB IIPOKAPUOTHOU
KJICTKH.

[IpuroroButh mpenaparsl ajs
MHKPOCKOTMPOBAHUS METOJIOM
pa3gaBICHHOW Kalllk, «BUCSYEN»
KaIli, IPYKU3HEHHON OKPacKu U
METOIOM (PUKCAIINH.

Cucrematukau | 8.0coOeHHOCTH CHUCTEMAaTHKHU u | W3yuuts pazHooOpaszust hpopm
Kjaccupukanus | Kinaccuukaiy mpoKapuor. MHUKPOOPIaHU3MOB
OakTepuit 9. OOmas xapakTepuCTHKa OT/eJa | HAKOMUTEIbHBIX KYJIbTYp CEHHOM
['puOsr. 1 KapTo(heTbHON MaJIOYKH,
10. Oomas XapaKTepUCTHKA | HECOBEPIICHHBIX IPUOOB U
AKTUHOMMIIETOB. JOPYTUX KYJIBTYp IO BBIOOPY.
11. OO1mas XapakTepucTuka | IIpoBecTH MUKPOOHOIOrHIECKUI
HEKJIETOYHBIX (1)0pM JKU3HU: BHUPYCHI, aHaJIn3 METOA0OM CMBIBOB. HpOBeCTI/I
MHKOTIIa3MBI; 6aKTepHO(ary. TOACHET KONMIECTBA OaKTepHaNTbHBIX
12. ®opMbl KI€TOYHOM opraHuzamuuy: | KOTOHNH IPAMIOIOKUTCILHBIX 1
CHOPBI, ITUCTHI, 0TACTYIIbI, AKUHETHI. PaMOTPUHATCIILHBIX
13. Knaccudukamus Oaxrepuit mo C.B. MUKPOOFAHH3MOB HPH MOMOLIH
okpacku 1o I'pammy.
KpacunbaukoBy, cucrema bepre.
OtHo1IeHNE 14. Bnusinue Ha npokapuoT | HM3yunth OakTepuu CEMEHCTB:
MPOKAPUOT K TEMIIEPATYPbl OKPYKAIOIIEH CPE/IbI. Mycobacteriaceae,
daxTopam 15. OtHomenne npokapuoT K uznydeHuto | Pseudomonadaceae, Bacteriaceae.
Cpelbl 1 1aBJICHUIO. [IpurotoBuThH npenaparsl
16. BrnusHue Ha MNPOKAPUOT CTENEHU | METOJAMHU pa3/aBICHHOU KaIud U
KHCJIOTHOCTH CPEJIbI. ¢bukcanuu, U OKpacku IO
17. Ponb MUKPOOPraHU3MOB B | I'pammy. IIpoBectn  momcyer
(hopMUPOBAHUH TTOYBHI. KOJIMYECTBA OakTepuaIbHBIX
KOJIOHH.
Jenenue, 18.Poct m cmocoObl  pa3mHOoxeHUs | HabmromeHnwue 3a pocToM H




pa3MHOXEHHE,

MIPOKAPHOT.

PaSMHOXKXCHHUEM HAKOIMUTCIIbHBIX

kynbTHBUpOBanu | 19.IToTpedHOCTH MIPOKAPHUOT B | KYJIbTYp CEHHOM MaJIOYKHU 1O
e MATATEIbHBIX BEIIECTBAX. ¢azam pocra. [IpuroroButh
MUKpoopranuzm | 20. Mertonasl KyJbTHBUPOBAHMS | IIPEapaThl METOJaMH Pa3/IaBIeHHON
OB MHKPOOPTaHU3MOB KaIui 1 pUKcauu.
21.Perymsinus KJIETOYHOTO MeTabonm3ma Hposectu noxcyer KomuiecTsa
y IIPOKApHOT. OaKkTepHUaNbHBIX KOJIOHUN TIPU
22 IlurarenbHble  Cpefbl u  ux | PASTIOKCHHN LCILTIOTIOSBL.
KOHCTPYHPOBAHHE.
I'eneruka 23.buocunrterndeckue  mpoueccel B |  M3yuuth BO30yIUTENCH
MPOKAPUOT MPOKAPUOTHOM KIIETKE. OOJIe3HEH 3JIaKOBBIX PACTCHUU WU

24 DHepreTUdYecKuit OOMEH B KJIETKE
25.0Tansl SHEPTETUYECKOT0 OOMeHa
26.Mytauun y  Oakrepuid, METOJBI
MOJTy4YEHUsI MyTaHTOB.

27.I'eHeTnyeckre  pEeKOMOMHAIMM Y
OakTepuit: TpaHchopmarusi,
TPAHCAYKLHS, KOHBIOTAIHSL.

KPYISIHBIX KynbTyp. [IpuroroBurs

MUKpPOTIpenapaThl repOuKona,
CEHHOM u KapToQeIbHOM
MAJTOYKH.

28.3HaueHue TE€HETUYECKUX

pPEKOMOUHAITUH.
Tunsl nuTanus 29.00mas  xapakTepucTuka TporeccoB | HM3yunth OakTepun
OaKTepHil. OpOXKEHHUSL. roMmo(hepMEeHTaTUBHOTO
Merabonuzm. 30.MosiouHOKHCII0€ OpPOXKEHHUE. rerepoepMEeHTaTHBHOTO
CriocoOsr 31.CrnuptoBoe OpoxeHHe. OpOKEHUSI.
obecrieueHust 32 . IIponmMOHOBOKHCIIOE OpOKCHHE. [IpuroToBUTH MpenapaTsl
JHEpruei - 33.MacnsHOKHUCII0e OpOKEHHE. OType4YHOM M KalyCTHOM MaJOuKH,
OpoxeHue, 34. TlurmeHTsl (HOTOCHHTE3UPYIOMHMX | MoJIoYHOU TieceHn Oidium lactis.
a’poOHoe Oaktepuii N3yuuts u [IPUTOTOBUTH
JIbIXaHUe, 35. @ukcamus  MHKPOOPraHM3MaMmH | IpenapaTbl  METOAOM  MPSIMOTO
aHa’poOHOE MOJICKYJISIPHOTO a30Ta B CHUMOMO3€ C |IOCeBa M METOJOM pa30aBICHUS
JIXaHUe, pacTeHUSIMHU. TUISE aHanusa MUKPOQIIOpbI
¢dorocunres, 36. OOmas xapakTepUCTHKa IPOLIECCOB | MOYBHI, BOABI U BO3/yXa.
XEMOCHHTES. JIBIXaHUS OaKTePUA. [IpoBecTn monacyYeTHl KOJOHUH

37. JlpixaTenbHas Helb IPOKApUOT.
38.YKCycHOKHCIIbIE OaKTEPHH.
39.AMMoHupuLIUpYIOIIKEe OaKTEPUN.
40.bakTepuu UETI0I030pa3PYIIUTEIHN.
41.lenuTpuuuupyrone 6aKTepun.

42. AHanu3 TOYBBI, BOABI W  BO3/dyXa
MHUKPOOHOJIOTHYECKUMHU METOIaMHU.

OaTOreHHOM |
MUKpodJIopa.

C€CTCCTBCHHAsA

CocrtaButenu: Lopoxosa JL.I'., kann. 6uon. Hayk: [Mogypen O.U., kana. 6uoii. HayK

(pamunus, unuyuanet u dordxcHocms npenodasameist (et))




