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1.1leap AUCHMIJINHBI.

B pe3ynbrate 0ocBOEHUS JAHHOM AUCHUIUIMHBI y 00y4aromerocs J0HKHBI ObITh CPOPMUPOBAHBI

KOMITETEHIIMM OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeNIbHOM MpOrpaMMbl OaKanaBpuara:

IK-1
1.1

®opmupyeMble KOMIIETEHIMU, HHANKATOPbI A0CTHKEHUs KOMIETEeHI Ui, 3HAHUS,

YMEHHUS, HABbIKH

Tabmmma 1 — MaauKaTOphl JOCTHIKEHUS KOMIIETCHITNH, (POPMUPYEMBbIC TUCITUTITUNHON

M HaBBIKH B
peAMETHOU
obilacT 110
npoduiIro
"buonorusa"
pu  perte-
HUAU TIpodec-
CHOHAJIBHBIX
3a71a4

peajm3allii B pa3IMYHbIX

dbopmax  oOyueHus B
COOTBETCTBUH c
tpedoBanusmMu ®I'OC OO
IK-1.3
JleMoHCTpUpYeT  HaBBIKH
HCTIOTb30BaHUS B
npodeccnoHaTbEHOM
obpazoBaTebHOI
JICSITETBHOCTH
CUCTEMATH3HPOBAHHBIX
TEOPETUICCKHUX u
MPaKTUICCKUX 3HaHUH’

OHOJIOrHYECKUX HayK

Kon wu NunukaTopel  110- 3nanus, ymenus, HaBbiku (3YB), dbopmupyembie
Ha3BaHUE CTHIKEHUS KOMIIETCH- | JUCIUILINHOMN
KOMIIETEH- muu no OITOIT
ouu

TIK-1. K-1.1 3nHaeT | 3Haert:
CriocobeH CTPYKTYPY, COCTaB H | - CHCHU(UICCKYI0 OHOJIOTUYECKYIO TCPMHHOJIOTHIO, aCCOI[MHPO-
OCBAWBATL M | WMNAKTHYECKME EIMHHIBI | BAHHYIO ¢ 00JIACTBIO H3yYEHHs: GOTAHMIECKYIO;
HCHONR0 peIMETHOM obmacT | - MOp(HOJIOTHIO ¥ (PU3UOJIOTHIO PACTCHHM, CHCTEMATHKy OpTaHH-

Bromorus YECKOT0 MHpa, HKOJIOTHIO M TeorpapuuecKkoe paclpocTpaHeHHE
BaTb TeEOpe- .
IK-1.2 YmMeer | pacTteHui, rpuOOB ¥ MUKPOOPTaHU3MOB;

THHCCKHC OCYILECTBIISITh otbop - METOIUKH BBIITOJHEHHS Ta00paTOPHO-IPAKTHIECKIX, IKC-
SHaHMA 1 | yue6Horo CONIEpXKaHNS | IEPUMEHTAIBHBIX U TIOJIEBBIX OMOJIOTHIECKUX UCCIIETOBAHIH.
HpaKTH4c- npeIMETHON obmactu | Ymeer:
CKHE€ YMCHHA | Buoiorus IS €ro | - IOCTYIMHO OOBSACHITH OCHOBHBIC OHMOJOTMYCCKHE TCPMUHBI, I10-

HSTHS W 3aKOHBI, aCCOLIMUPOBAHHBIC ¢ 00JIACThIO M3ydeHus (0o-
TaHUYECKHE);

- DKCIEPUMCHTAIHLHO TO3HABaTh MHOI000pa3We OpPraHUYECKOro
MUDA;

- TUIAHUPOBATh BBITIONHEHUE J1A0OPATOPHO-TIPAKTUIECKHX,
JKCIIEPUMEHTAITLHBIX U TIOJIEBBIX OMOJIOTHYECKUX UCCIICTOBAHUM;
Baapeer:

- OCHOBHBIMM OHMOJIOTHYECKHUMHM ITOHATUSIMH, 3HAHUSIMH OMOJIOIU-
YECKUX 3aKOHOB M 3aKOHOMEPHOCTEH Pa3BUTHS OPTaHUYECKOTO
MUpA;

- crmeuuUKOd METOIMK BBIMOJIHCHHS  JTa0OPaTOPHO-
MPAaKTUYCCKUX, YIKCICPUMCHTANBHBIX M MOJCBBIX OMOIOTMYCCKUX
HCCIIe IOBaHUIA




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-
[IUITMHE, IPOBOIUMBIE 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)

156

AynutopHas pabora (Bcero):

156

B TOM YHCIJIC:

JIEKIAHA

64

MPAKTUYCCKUC 3aHATHUSA, CCMUHAPBI

MPAKTUKYMBbI

nabopaTopHbIE PaOOTHI

92

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)

240

4 1IpoMexxyTouHasi aTTecTalus 00y4Jaromerocs

3aueT ¢ OUEHKON - 2 ceMecTp,
36 4. 3x3aMeH — 3 ceMecTp
3aueTr — 4 cemecTp
36 4. oK3aMeH -5 ceMecTp




3. YueOHO-TeMaTH4eCKHii IVIAH U COAEPKaHUe JHCHMIIIMHBI.

3.1 YueOHO-TEeMATHYECKHI IIJIAH

Tabnuua 5 - YueOHO-TeMaTHUecKuil mi1aH 04HOi (OpMbl 00yUEHHS

E O0mmas TpynoemMKkocTs 3aHsTHIA (4ac.) DopMBI TEKY-
@]

0- ICTO0 KOHTPOJIA
> Pas/iessl M TeMbl UCLAIUIAHDL [0 |1 020 300 U IPOMEKY-
= 3aHATHAIM CMKOCTD  Aynuropn. AYJTOPH. TOYHOI aTTe-

. (sceco 3aHSITHS CPC sanaTusa | CPC | crammu ycre-
zZ 3 uac.) | pexi. | na6.p. nekiL. | 1a6.p. BAEMOCTH

Cemectp 2

AHaTtomusi 1 MOpP(OJIOTHs pacTeHH i
Anaromust u Mmop¢oorust pacre- 24 2 2 20 Ompoc, 3a-
Hui. OpraHuzanuss  TUOUYHON T2 MOHA-
PacCTUTEIBHOM KIETKH THHHOTO
arrapara,
71a0. paboT
Knaccudukanus u crpoenue pac- 28 2 6 12 Onpoc,  3a-
TUTENBHBIX TKAaHEH wura  Jad.
pabor
3apobIlll ¥ IPOPOCTOK KAk 8 2 2 4 Ompoc, 3a-
HavaJbHBIE  OJTallbl  OHTOTCHE3a mwura  1ab.
I[BETKOBBIX paCTECHUI pabot
Kopens u kopHeBas cucrema 12 2 4 6 Ompoc,  3a-
mura  Jao.
pabor
IToGer u cucrema moOeros 30 4 6 14 Ompoc, 3a-
mura  Jao.
pabor
BocnpousseneHue upa3MHOKE- 12 4 4 4 Ompoc,  3a-
HUE pacTeHUI mura  s1ao.
pabor
OKOJIOTUYECKUE TPYNIbl U KU3- 8 2 4 2 Ompoc,  3a-
HenHele (GOpMBI pacTeHuil. Bos- mura  1af.
PACTHBIE ¥ CE30HHBIE H3MCHEHUS pabor
3ader ¢ OI[eHKOU
HUTOTI'O no cemecTpy 108 18 28 62
3 cemecTp
CucreMaTuka pacTeHuil
BBenenue B cuctremMaTuky pacre- 14 2 2 10 Ompoc, , 3a-
HU uTa jao.
pabor, Te-
CTUPOBAHHEC
HapctBo ['puosI 18 2 2 14 Ompoc, , 3a-
mura jao.
pabor, Te-
CTUPOBAHHE
Husmue pacrenus 22 4 4 14 Ompoc, , 3a-
muTa jao.
pabor, Te-
CTUPOBAHNE
Bricuime pactenus 44 6 14 24 Ompoc, , 3a-
mura jad.
pabor , Te-
CTUPOBAHHEC
[TonsTue gurorneHosa 10 2 2 6 Ompoc, , 3a-
[1Ta J11a0.
paboT,  Te-
CTUPOBAHHEC
DK3aMeH 36
HNUTOI'O no cemectTpy 144 | 16 24 68

4 cemecTp




E OOmas TpynoeMKocTs 3aHATHH (4ac.) DOpMEI TEKY-
[P]
GE Pasziesibl ¥ TEMBI JMCIMILUIMHEL IO éTl\i)IZ]cf[coT_x, Ay;mTopI({),q)O Ayﬂmopzlg{q')o ngrr?plggggz}??a
3AHATHSIM (scezo cPC TOYHOMU aTTe:
= 3aHATHUA 3aHATHUA cTaluu ycne
2 uac.) | pexn. | na6.p. JeKiL. | ma6.p. BAEMOCTH
Pu3H0J0TUsl PACTUTEIBHON KJIETKH
[Ipeamer, 3agaun putoduznono- Ompoc,
ruu. OCMOTHYECKUE SIBJICHUS B 2 KOJIIIOKBHYM
KJIETKE.
Paznuunbie hopMsI m1azMonnsa.
Biusinue kaTHOHOB M aHUOHOB 2 Tectuposa-
coJiell Ha GOpMy U BpeMsl TLIIa3MO- HHEC, CCMUHAp
Ju3a.
Bonnsiii 0OMeH pacTeHuil. KoHTposbHBIif
TpaHcnopT BOJIbI IO pacTe- 2 TECT, CEMUHAP
HUIO
Onpenenenue cocyuen
CHJIBI PACTUTEIBHBIX KIETOK 2 KontponbHblii
M0 U3MEHEHHIO JUTMHBI TKAHH Teer
Omnpenenenue cocyuen Onpoc, npuém
CHUJIBI pACTUTEIBHBIX KIETOK M€E- 2 010k0B,  TeA
Toj10M cTpyek (1o [llaprakoBy) CTHpOBAHHC
dorocuHTE3
MDOTOCHHTES U XJIOPOILIACTEIL. Ompoc,
[TUrMEeHTBI PACTCHHIA. 2 npuém
0JI0KOB
Mexanusm u sHepretuka GoTo- KoHnTtposns-
CUHTE3a 2 HBIH  TECT,
CEMHUHApP
XpomaTorpadudecKuid Omnpoc,
METOJ pa3aeciacHUs IIMTMCHTOB 3¢€- npuéM
JICHOTO pacTeHus Ha GUIBTPOBAIIb- - 2 G11okoB,
HOU Oymare EZZTHPOB&'
Okounorust GoToCHHTE3A KonTtpons-
HBIN TECT,
CEMHHAp
bIXaHHE PACTeHHl
AHaspo6Has u adpoOHas (assl JbI- 4 I;;;Tfe‘);‘"
XaHus ’
CEMHUHAp
OO0GHapyXeHue JeruaporeHas B Ompoc, mpu-
PACTUTEIIBHBIX TKAHAX - 2 &M OJIOKOB,
TECTUPOBA-
HUC P
DKOJIOTHS AbIXaHUS KonTpous-
HBIN
TECT, CEMHU-
Hap
Onpenenenue Onpoc, mpu-
AKTUBHOCTH KaTajla3bl U PEIyKTa3bl ) 2 i?cmgg;?:-()&
B JIUCTBSAX DJIOACH o
KopHeBoe nuranue pacre
KopneBoe nutanue pacteHuit Konrpois-
2 HBIH
TECT, CCMU-
Hap
MUKpPOXHUMUYECKUH aHATIN3 30J1bI - Ompoc,
pacTeHui 2 npuém

0JIOKOB,




E OOmas TpynoeMKocTs 3aHATHH (4ac.) DOpMEI TEKY-
% Pasznensl ¥ TeMBI TUCHUIIINHEI 1O Tpyno- 020 300 mﬁrﬁp’;‘ﬁfe%? g
e CMKOCTB|  AynuTOpH. AyYZIUTOpH. TOYHON aTTe-
. SarsTHAIM (sceco 3aHATHUL CPC sanatus | CPC | cranum ycre-
S = uac.) | pex, 71a6.p. e, | nab.p. BacCMOCTH
TECTUpOBa-
HUe




E OOmas TpynoeMKocTs 3aHATHH (4ac.) DOpMEI TEKY-
% Pa3nensl u TeMbl THUCHUIUIMHBI 1O ég)Kyé[:T'B 020 320 mﬁrr?p’;‘;j;;%;’? g
a 3aHATHAM AYRHTOPH. AyZHTOPH. TOYHOI aTTe-
- (6cezo 3aHATHUS CPC sanatus | CPC | cranum ycre-
> = wac.) | pexu. | na6.p. e, | nab.p. BAEMOCTH
YcBoeHue a30Ta paCTEHUAMU Konrpouib-
2 HBIN
TECT, CEeMHU-
Hap
OO0HapyxeHue TSHKETBIX METAJUIOB KonTtposns-
B TKAHAX pacTeHUH 2 2 HBIi  TecT,
CEeMUHAp
Poct ¥ pa3BuTHE pACTEHHH. YCTOHYHBOCTD PACTEHH N
Poct pacrenuii. Otanbl Ompoc, mpu-
OHTOT€HE3a - 4 &M
0y0KOB, Te-
CTUPOBAHHEC
DU3NO0JIOTUUECKUE OCHOBBI KonTpons-
CTapeHHS PaCTCHUM 2 ) HBI
TEeCT, CEMHU-
Hap
Bansaue xommdecTra KoHTpoJib-
(epMeHTa ¥ peakiuu Cpeibl Ha i 2 HBIH TeCT,
THIPOJIA3 KpaxMaja CeMHUHAp
Bnusinue remneparypsl Ha KonTpons-
aKTUBHOCTH aMHJIa3bI ) HbIi
TECT, CEMH-
Hap
HUTOI'O no cemectpy 72 16 20 | 36
S cemecTp
OcCHOBBI MUKPOOHOI0THH
CrenuduuHOCTh 18 2 4 12 YerHblit
1. MPOKAPUOTHOM KJIETKH U METO- onpoc
JIOB €€ U3YUCHHSI.
) Cucrematka H KJjac- 18 2 4 12 Tecr
) cudukanus bakrepuit
OTHolIEeHNE MPOKApUOT K 16 2 2 12 VerHblii
3. (dhakTopam cpepl onpoc
Tect
Jlenenue, pa3sMHOKEHHUE, 18 2 4 12
4. | KyJIbTUBUPOBaHUE MHUKpOOpra-
HU3MOB
5 ['eneTuka nmpokapuor 16 2 2 12 VeTHbli
onpoc
Tuns! nuranus Oaxrepuii. Meta- KonTpons-
GomusM. CriocoObl obecreuenus Hasi pabora
6. | oHeprueit - OpokeHue, adpodHOE 22 4 4 14
IbIXaHHe, aHadpOOHOE JIbIXaHUE,
(hOTOCHHTE3, XEMOCHHTE3.
DK3aMeH 36
HToro mo cemectpy 144 14 20 74
| Bcero: 468 | 64 | 92 | 240
3.2. Conepxxanue 3aHATHI 110 BUIaM Y4eOHO# padoThI
Tabmuma 6 — ConeprxaHue TUCIUTUTMHBI
No  |HammeHoBaHue pasnena, TeMbI ConepxaHue 3aHITUA
1/ JUCITATLTAHBI




2 cemecTp

AHaTtomusi 1 MOP(OIOTUs paCTEeHMI.

Opranu3anus THNNYHOH PACTUTEIbHOH KJIETKH.

Cooepotcanue 1eKyuoHHO20 Kypca

I1.1.

Beenenune. boranuka
Kak Hayka. Opranuzanus
pPacTUTENBHOMN KIIETKH

boranuka kak Hayka. [Ipenmer u mecto B cucteMe Hayk. Posb
pactenwii B 0nocdepe. OCOOEHHOCTH OpraHU3alMN PACTCHUH.
Knetka — ocHOBHasi CTPYKTypHO-(DYHKIIMOHAIbHAS €IWHULIA
CTPOEHMS,  Pa3BUTHS U KU3HEIECATEIbHOCTH OpraHu3Ma pacre-
Huii. Kierounas treopust. Knaccudukanus KieTok.

Opranuzanus pactuTesnbHON KieTku. OOmiee MpeacTaBIeHHE O
macTuax. XJjoporuiacTel. ['eHeTHueckuid ammapar XJIoporuia-
ctoB. Jlelikomnactel. Xpomormiactel. OHTOT€HE3 W B3aUMHOE
npeBpaienre miactull. [Ipoucxoxaenue xiaoporactoB. Baky-
onu. Knerounast 0601049ka.

Cooepoicanue 1a60pamopHvIX 3aHAMULL

1.1.

Y eTpoiicTBO MUKPOCKOTIA
Y TIpaBujia pabOThI C HUM.
IImacTuasl

VYCTpOUCTBO CBETOBOIO MHUKPOCKOIIA. MeXaHW4Yeckass U ONTHYe-
cKas cucreMa MHUKpockomna. IIpaBmiia paGoTel ¢ MHKPOCKOIIOM.
XJIOpOIUIacThl B KJIETKAX JIMCTA JIOJEHU KaHAJACKOW. Xpomoruia-
CTBI B KJIETKAaX OKOJIOIUIOJHUKA PSOMHBI CHOMPCKOM U IIMIIOBHU-
Ka MOPIIUHUCTOrO. JIEHKOILIaCThl B KJIETKAaX OJIHIECPMBI JINCTA
TpaleCKaHIUN

BUPIUHCKOMU.

Knaccn

(pukanus ¥ cTpOeHHE PACTUTEIbHBIX TKAHEH

Cooepoicanue 1eKYUOHHO20 Kypcd

2.1.

OO0111ee TOHATHE O TKAHAX U
WX KJIaccu(UKaImm

Pacrurtenpubie Tkanu. Knaccupukanus. Mepucremsr. [Tokpos-
HbI€, MEXaHUYECKHE, OCHOBHBIE U MPOBO/IAIINE
TKaHHU.

Cooepotcanue 1a00pamopHbiX 3aHAmMul

2.1.

IToxpoBHBIE TKaHU

CTpOGHI/Ie SMUACPMEI IMCTHEB JABYAOJIbHBIX U OAHOAOJIBHBIX pac-
TEHUH Ha TpUMepe TrepaHu U KyKypy3bl. CTpO€HHE KPOIOIIHMX
TPUXOM KOPOBSIKa OOBIKHOBEHHOTO.

Crtpoenue nepuaepMbl cTeo1s Oy3uHBI.

2.2.

Mexannuecknue TKaHU

Konnenxuma 4epenikoB JTMCTHEB CBEKIIbI OOBIKHOBEHHOH. CKile-
peHxuma crebdius pxu noceBHoil. Ckiepeuipl B IUIOAAX TPYIIN
OOBIKHOBeHHOH. Bonokna nubpudopma IpeBeCHHBI TOMOJSA
JABPOJIUCTHOTO.

2.3.

[IpoBoasime TKaHn

[IpoBogsimue 3meMeHThl (JI0OMBI U KCHUJIEMBI IMydKa CTeOs
TBHIKBBI OOBIKHOBEHHOM. [IpoBosIIINE JIEMEHTHI KCUIIEMBI CTE0-
7151 TBIKBBI. Tpaxenpl COCHBI.
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OO6pa3zoBaTenbHBIC U OCHOB-
HBIC TKaHU

AnukanpHasi, O0KOBasi U BCTaBOYHAs MEpUCTeMa Ha IMpUMEpe
nmobera KJeHa SCEHEIMCTHOTO. ACCUMUJISIIMOHHAS MapeHXUMa

JMCTa PAaCTeHHs, 3anacaronias apeHxuMa KIyoHs KapToges.

3apoabIil ¥ IPOPOCTOK

KaK HaYaJbHbIC 3TAllbl OHTOI'CHE3A IBECTKOBBIX paCTe}mﬁ

Cooepoicanue 1eKYUOHHO20 Kypcd

3.1.

CrtpoeHue npopocTKOB U
CeMSsTH

OOmiast xapakTepUCTHKAa CEMsSH. AHAaTOMHYECKOE CTPOCHHUE Ce-
Menu. [lokoit cemsan. PacmpocTpaneHue cemsiH. Y CIOBHUS TMPO-
pacraHusa cemsH. Tumsl mpopacraHus cemsH. IIpopocTku U ux
pa3BHUTHE.

CoOeporcanue 1abopamopHuIX 3auamul

3.1.

CrpoeHune npopoCcTKOB U
CeMsiH

BHemniHee 1 BHyTpeHHEE CTPOCHUE CeMsH (acoyii U MIIEHUIIBI.

CtpoeHune npopocTKoB (acoau U MIIECHUIIBL.

Kopenb 1 kopHeBas cucrema

Cooepoicanue 1eKyuoHHO20 Kypca




4.1.

Kopenb kak opran pacTeHusI

O0111e 3aKOHOMEPHOCTH CTPOCHHUS BEr€TaTUBHOT'O TeJa
pactenus. Bersnenue. Kopenb kak opran pacrenus. Mopdoio-
ruueckoe crpoeHne kopHs. Kiaccuduxamms kopHel. Tumbl
KOPHEBBIX CHCTEM:

4.2.

AHaTOMUYECKOE CTPOCHHE
KOpHS

3oHbI MoJIoOTO KOpHs. CTpoeHue anekca KopHs. [lepBuunoe u
BTOPUYHOE aHATOMUYECKOE CTPOEHUE KOPHS

Cooepoicanue 1a60pamopHuIX 3aHAMUL

4.1.

Kopenb, TUIIBI KOPHEBBIX CH-
CTEM

Tunsl U GOpMbI KOPHEBBIX CUCTEM. 30HBI MOJIOAOTO KOPHSL.

4.2.

AHaTOMHYECKOE CTPOCHHUE
KOpHS

[TepBu4HOE aHATOMHYECKOE CTPOCHHE KOPHS UpHCa TEPMAHCKOTO.
BropuuHoe aHaTOMHYECKOE CTPOCHNE KOPHSI THIKBBI OOBIKHOBEH-
HOH.

IToOer u cucrema nmoderos

Cooepoicanue 1eKYuoOHHO20 Kypcda

5.1

OOm1as xapakTepucTHKa rmooe-
ra. CTpoeHue 1 BUIBI TOYECK

[MoGer kak OCHOBHOM BereTaTHUBHBIN OpraH pacTeHHsI.
Mopdomorus mobera. [Ipoucxoxaenue nmodera. CtpoeHne u BU-
Il mouek. Jlucropacnosioxkenue. BeTBieHne U HapactraHue mo-
Oera.

5.2.

AHatomMus cte0st

CTpoeHue anekca BbICHINX CIIOPOBBIX PaCTECHUM.

[Tonsitue o crene. CTpoeHue cTedsel MmIayHOBUIHBIX, MAMIOPOT-
HUKOB, XBouleil. CTpoeHHe aneKkca CEMEHHBIX pacTeHHH. 3aio-
JKeHrue mpokamOus u auddepeHnnuanus MPOBOASIINX TKaHEH.
OOmuii TIaH CTPOCHUS SBCTENBI y TOJOCEMEHHBIX WU JIBY/IOJb-
HBIX TMOKPBITOCEMEHHBIX pacTeHHil. OCOOEHHOCTH BTOPUYHOTO
yTOJIIICHUsI CTeOJel Maneo30MCKIX U COBPEMEHHBIX JPEBECHBIX
pacrenuii. OOmMEe 3aKOHOMEPHOCTH CTPOCHHSI OJTHOJIETHHX
cre0iIeil, MHOTOJIETHNX BETBEH M CTBOJOB XBOWHBIX M JHUCTBEH-
HBIX JIpeBeCHbIX pacTeHuid. CTpoeHue cTeOas IBYAONbHBIX U
OJIHOJIOJIBHBIX TPABSIHUCTBIX PAaCTCHUM.

5.3.

JIuct

OO6mmas xapaktepuctuka. Mopdonorus jgucra.
JKunkoBaHue nucra. AHATOMHS JIUCTA.

Cooepoicanue 1a60pamopHuIX 3aHAMULL

5.1

[ToGer, BeTBIICHHUE, TTOYKA

Tunel BeTBICHHS BRICIINX pacTeHui. Mopdomorudeckoe cTpoe-
Hue nodera Tomois 6anp3amudeckoro. Mopdo- anatoMuyeckue
0COOEHHOCTH TOYEK TOIIOJISI M CHPEHHU.

5.2

AHaTOMUYECKOE CTPOCHHE
cTeluis APEBECHBIX PACTECHHM

Crebenp TOJOCEMEHHOTO pACTEHUS — COCHBI OOBIKHOBEHHOM.
Nzydyenne apeBecuHbl cocHbl. CTpoeHHE CTEOIs JIMCTBEHHOTO
pacTeHusi Ha MNpUMEPE JMUIbI MEIKOJUCTHOW. M3ydenue
JPEBECHUHBI TOTOJIS JIABPOJIUCTHOTO.

5.3.

AHaTOMHYECKOE CTPOCHHUE

cTeOJIs TpaBsHUCTBIX pacTeHui| iyrosoro. IlepexogHoe ctpoeHue credist MOJACOTHEUHNKA OQHO-

[TydkoBOE aHATOMUYECKOE CTPOEHUE CTEeOIIsI KiieBepa

netHero. HemyukoBoe cTtpoeHue creldiis JbHA OOBIKHOBEHHOTO.
Crtpoenue cTebiis: crapXu OOBIKHOBEHHOHM, KYKYpPY3bl OOBIKHO-
BEHHOU U pu NoceBHON. CpaBHEHNE aHATOMUYECKOIO CTPOEHUS
cTeOJIsl TPaBSIHUCTHIX PACTEHU.

5.4.

Mopdonorust mucta

Mopdororuueckuii aHanu3 JMCTHEB MOKPHITOCEMEHHBIX pacTe-
HUMU.

Bocnpou3sBenenue u pa3MHOKeHNE PACTeHU I

Cooepotcanue 1eKyuoHHO20 Kypca

6.1.

Pa3zmuoxeHue pactenuit

OO0111ee MOHATHE O PA3MHOKEHHUH U €T0 (hopmax.

BereraTtuBHOe pasMHOXKeHHE. Pa3MHOKEHME PACTEHHUI CIIOPAMM.
[TomoBoit mpomecc ¢ TMOJOBOE Pa3MHOXKEHUE PACTEHUM.
UepenoBanue sAepHbIX (Da3 U MOKOJICHUIA.




6.2.

IIBetok

[Betok, ero yactu. OKONOUBETHUK. AHIPOLIEH, MUKPOCIOPOTe-
HE3 W MUKporameroreHes. ['mHenei. MeracnoporeHes U mMerara-
MetoreHe3. O00eMoIble ¥ OJHOIOJNBIE IIBETKH U UX pacmpeserie-
HHE Ha pacTeHusx. J[BoitHoe omiogoTBOpeHue. Teopuu
MIPOUCXOXKICHHS I[BETKA.

Cooepotcanue 1a00pamopHbiX 3aHAmMUl

CrtpoeHue 11BeTKa

AHanu3 1BeTKa KaHJ(blka CHOUPCKOr0, T€paHu JIyTOBOM U YMHBI
I'menuna. @opMysibl U 1UarpaMmsel LIBETKOB.

ITmonel

Knaccudukanus miomos.

JKOJIOTHYEeCKHEe IPYNIIbI U JKH3HEHHbIe (pOpMBI pacTeHnii. Bo3pacTHble U ce30HHBIE

HU3MCHCHUSA

Cooepotcanue 1eKyuoHHO20 Kypca

7.1.

DKOJIOTHYECKHE TPYIIIBI 1
KU3HEHHbIE ()OPMBI paCTEHUI

[TonsiTue o xxu3HeHHOM GopMme y pactenuid. Kimaccudukamms
xu3HeHHbIX Gopm 1o T.U. CepebpsikoBy u K. Paynkuepy. Dxo-
JIOTHYECKHUE TPYIIIIBI paCTeHUH

Cooepotcanue 1a60pamopHbix 3aHAmMUL

7.2

AHATOMHUYECKOE CTPOCHHE]
VINCTA Pa3HbIX MCCT 06HTaHI/I}I.

3ydyeHrne MUKPOCKONIMYECKHMM METOJIOM BHYTPEHHEIO CTPOECHUS]
ITMCcTa pa3HbBIX JKOJIOTWYECKHX TPYII PACTEHUN: CBETOIIOOUBBIX,
TEHENIOOUBBIX, MOPO30CTOMKUX, THAATO(QUTOB, CYKKYICHTOB H
cki1epouToB. AHATN3 3aBUCUMOCTH CTPOCHUS JIUCTA PACTCHUN OT|

[YCJIOBHI OOHTaHUS.

HpOMe)KyTO‘IHaH aTTeCTanus - 9K3dMeH

3 cemecTp

1. |

BBejeHue B CHCTEMATHKY PACTEeHHH

Cooepoicanue 1eKyuoHHO20 Kypca

1.1.

Bseznenue B cucreMaTuky
pacTeHui

3Ha‘-I€HI/I€ BBOHIOHHOHHOﬁ TeOpI/II/I JUUIA pa331/1T1/1;1 CUCTCMATHUKMU.
[Tpuntumnbl MocTpoeHus GpuioreHeTndeckux cucteMm. [loHsarue o
TaKCOHOMUYECKHUX KaTeropusx. Bua kak oCHOBHasi TAKCOHOMMYEH
ckasi emuHuna. Popx, cemencTBO, MOPANOK, KJacc, OTAEN.
MakpocucteMbl OpraHu4ecKoro Mupa.

CoOeporcanue 1aO0pamopHuIX 3aHAMUL

1.2

DBOIIOLUS TAKCOHOB Ha3eM-
HBIX PacTEHUM

AHanu3 3BOJIIONMS CTPOEHMSI HA3EMHBIX PACTEHUI: pa3BUTHE TKa-
HEe U opraHoB y oTaenoB Moxosuanele, I[lnaynoBuaneie, Ila-
HOpOTHI/IKOBI/II[HBIG nu HOKpBITOCGMeHHBIe.

apcrBo I'pudsbl

Cooepotcanue 1eKyuoHHO20 Kypca

2.1.

apcTBo ['puObI. O6mIas xa-
pakrepuctuka. Knaccuduka-
sl

[pencraBieHUs O MOJIOKEHUH [TAPCTBA B CUCTEME
OpTraHHU3MOB. BereratuBHOEe TeEno rpH6a U BUIAOU3MCHCHUA MU-
nenusi. CrocoObl mUTaHUsl TPUOOB: canpoUTHI, Mapa3UThI, CHM-
OUOTPOPHI. Ocobennoctu pa3sMHOXEHHUS rpuoOB.
Kaccudukanms.

Cooeporcanue 1a00pamopHbIX 3aHAMUL

2.2

Ctpoenue rpuboB.

CtpoeHune OJTHOKJIETOYHBIX IPHOOB Ha MpumMepe Apoxokei. CTpo-
CHHUC MUIICTIUA U OPTraHOB Pa3MHOXKCHUSA I‘pI/I60B.
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CrtpoeHue u )Xu3HEHHbBIE Qop-
MBI JTUIIAHHUKOB.

OpI‘aHI/IBaHI/IH TaluioMa Jumanauka. OCHOBHBIC CHCTEMAaTHYSCKHE
CPYIIIbI HAKUMITHBIX, JIMCTOBATBIX U KYCTUCTBIX JIMIITAHHIKOB.

Husmmue pacrenus

Cooepoicanue 1eKyuoHHO20 Kypca




3.1.

[MapctBo Pacrenus. [loguap-
cTBO barpsinku

OTnUYUTENbHBIE 0COOEHHOCTH, CTPOCHHE TAINIOMA U
KJeTKu. [IurmMenTsl, ux 3HaueHue. MopQosaoru U aHaTOMHUS TaJl-
noma. OCOOCHHOCTH Pa3MHOXKEHUS, paclpocTpaHeHue. Xpoma-
Ttudeckas aaanrtanus. [Ipaktuueckoe 3Hauenue. Kinaccudukanms.
OCHOBHBIE IPE/ICTABUTEIIH.

3.2.

ITognapcrBo Hacrosmue
BOZOPOCIH

OO01mas xapakTepucThka, knaccupukamus. Oraen
3enenpie Bogopociu. OOmas XapakTepucThKa oTnaena. THIsl
CTpYKTYp TayuioMa. @opmbl pasMHOKeHUs. [IpuHIUIBI AeeHus
Ha KJIaCCHI.

CoOeporcanue 1abopamopHuIX 3auamuil

3.1.

O,Z[HOKHGTO‘IHBIG IIOYBCHHBEIC H
OCHTOCHBIE BOJOPOCIIH.

I/I3yquI/Ie OJHOKJICTOYHBIX IIOYBCHHBIX H OEHTOCHBIX BOOOPOC-
JIell MeTOJIOM CTEKOJ 00pacTaHusl U KyJIbTHBUPOBAHMUS BBHITSHKKA
u3 cyocrpara.

Otnen 3eneHsie BOAOPOCIH.

Kmnacc BonbpBOKCOBBIE (XJTaMHAOMOHAJa, TOHHYM, BOJIBBOKC),
XJOPOKOKKOBBIE  (XJIOPOKOKKYM, XJIOpela, THAPOJUKIIMOH).
Knacc Konbtoratel. CtpoeHue kieTku U Tajioma. OCHOBHbBIE
HaIlTpaBJICHUA 3BOJIIOLIUHA. 3HaueHne B npupoac U XU3HU YCIIOBCH
Ka.

Boicmime pacrenust

Cooeporcanue 1eKyuoHHO20 Kypca

4.1.

[TonuapcrBo Beicmue pacre-
gusa. Hagotnen MoxoBunHbie

O6mas xapakrepuctuka. Otaen Punnodursl. Bpems cymectBo-
BaHMs W JKoyoTHs. Mopdoornueckoe pazHooOpa3ue BereTa-
TUBHBIX U PENPOAYKTHBHBIX OpraHoB. OCHOBHBIE NpEICTaBUTE-
au. Bo3moxHble myTH uX 3BOMOUMH. OCHOBHBIE IOJIOKEHUS
TEJUIOMHOM TEOpUH. XapaKTepucTUKa Hazoriaena MoXoBHIHBIE
Kak oco0oii rpynnsl. I'eorpaduueckoe pacnpocTpaHeHHE U KO-
norus. Lukn BocipousBenenust. YepTsl crienamn3aliy, MpHUMHU-
TUBHOCTH B3pOCJIOro ramMerodura MOXOBHJHBIX. UepTsl cTpoe-
HUS criopoduTa, CIOpOoroHa, ux paznoodpasue. Knaccnpukanus.

OTanuuTenbHBIC YepThl U OnopazHoobOpasue otaenos [lede-
HOYHBbIE MXH, JIuctocteGensubie Mxu (bproncunsr) 1 Auronepo-
TOBBIE MXH.

4.2.

BeIcmne criopoBble pacTeHUst

OOmrast XapakTepHCTUKa BBICIIMX CHOPOBBIX pacTeHHi. L{uKibI
BocripomusBenenus. Kmaccudukanus. Otaen  [lmayHoBumHBIE.
Otnen ITanoporaukoBuanbie. Kiacest XBomeBbie n HacTosimue
nanopoTHUKH. OCOOEHHOCTH aHATOMHUHM M MOP(OJOTUH CIIOPO-
¢uta u rameroduTa, ku3HeHHbIE (opMbI criopodura. Bugosoe
pazHooOpa3ue, pacnpoCTpaHEHHE, SKOJIOTMYeCKoe M XO3si-
CTBEHHOE 3HAUECHUE PACTEHHUIA.

4.3.

CemeHHbIE pacTeHUS

[Ipoucxoxaenue CemeHHbIx pacteHuid. [Iparonocemennsie. Oco-
6eHHoCcTH MOpdOIOrUY U aHAaTOMUH criopoduTta. PopMHUpPOBaHUE]
CeMI3a4aTKOB. OBOJIIOIMOHHBIE TEHJEHIUHU. [ 0llocCeMEeHHbIE U
I[BeTkoBBIe pacTeHus. CoBpeMeHHasl KJIACCU(pHUKAIMS CEMEHHBIX|
pacrennii.O0mas xapakrtepuctuka. [{ukin Bocnponssenenus. Ce-
Ms ¥ ero Ouonorudeckoe 3HaueHue. BugoBoe paznoobpasue, pac-
MPOCTPAHEHHUE, SKOJOTHYECKOe U XO3SICTBEHHOE 3HAUEHUE pac-
TEHUH.

Cooepoircanue 1a00pamopubixX 3aHamuil

4.1.

Hanornen MoxoBuaHbIE

[opsinox Cdarnossie. Pon Coarnym. [opsaox bpuessie. Iloa-
kmacc  3emenpie Mxu. OOmme  4yepThl  OpraHU3AIUH.
I'eorpaduueckoe pacrpocTpaHeHHE.

Oxosorusi. OCOOEHHOCTH Pa3MHOKECHUSI.




4.2.

Otnen IlnayHoBuIHBIE

[Topsinok [TnaynoBeie. CemerictBo [1nayHoBsie (nayH
OynaBoBHIHBIN). OCOOCHHOCTH CTPOEHHUS CIIOPOPHUTA U TaMeTo-
¢uta. Ocobennoctu pa3zsutus 3apoasima. [lopsnok Censrunen-
noBeie. CemerictBo CelATMHEIUIOBBIE (CENATHHEIIa CeNATHHE-
noBuaHas). Ctpoenue cnopodura U raMmeTouTa B CBSI3U C yCIIO-
BUSIMU KU3HU. bruonornyeckoe 3HaueHNUE pa3HOCIIOPOBOCTH.

4.3. | Kimacc XBoIieBbie [Topsimok XBomeBbie. CemeiicTBO XBOIIEBbIC (XBOIII
noseBoit). OcobeHHOCTH aHaTOMHUU U MOpdosiorun cnopodura u
rametodputa. CriopoHomeHue. 3HAYCHUE B TPHUPOAEC U IKU3HHU
YEJIOBEKA.
4.4. | Otnen IlanoporaukoBuansie [[lopsgok [uareiinbie. CemerictBo IlluTOBHHKOBBIE
(IIMTOBHUK MYXKCKOM). OCOOCHHOCTH aHaTOMUU U MOP(HOJIOTHH
criopodura u ramerodura.llopsgox CanpBunueBbie. CeMENCTBO
CanbBUHUEBBIE:  CAJIbBUHUS  IUIaBatomas.  buonoruueckoe
3Ha4YeHHE Pa3HOCIIOPOBOCTH
4.5. | I'onoceMeHHbIE pacTeHUS OcobeHHOCTH 1MKIIA pa3BUTHs. [ eorpaduueckoe
pactipoctpanenue. KusHeHnbie ¢opmbl. OCOOCHHOCTH pa3MHO-
xeHus. 'erepocniopus. buosornuyeckoe 3Ha4eHUE CEMEHHU.
4.6. | Ornen LiBeTkoBrie. Kinace CewmetlicTBa: po30BbIe, 0000BBIC, KAITYCTHBIE, aCTPOBBIE
JBynosibHBIE
4.7.| Ornmen LiBeTkoBrie. Knacc CemeiicTBa: THIICHHBIC, MATINKOBBIC
OnHONOJIbHEIE
S. IlonsTHe purToneHO3a
Cooepoicanue 1eKyuoHHO20 Kypca
5.1. | IlonsTue o puroueHose [Tonsarue o ¢puroneHnoze. OCHOBHBIE CTPYKTYPHBIE IEMEHTHI (Pu-
TOIIEHO3a: SPYCHOCTb, cocTaB, obunue. CHHY3UH, LIEHOMOIYIIf-
nuu. CTpyKTypa M BO3pacTHOM COCTaB LieHomomyasnuid. Mecrto
dbuToreHo3a B buocdepe.
5.2 | dennpodiiopa ropoackoro BunoBoii coctaB u cTpykTypa AeHAPOMIOPH TOPOACKOTO (UTO-
¢duToneHo3a. neHo3a. OmeHka COCTOsIHUSA TOPOACKON AeHApodopsl. XapakTe-
pHCTHKA SKOJIOTHYECKOW (PYHKITUHN 3€JIEHBIX HACAKICHUN.
[IpoMexyTouHas aTTecTalus — 3auem
4 cemecTp
Cooepoicanue 1eKkyuoHH020 Kypca
DuU3HO0JI0THs PACTUTEIBbHON KIETKH
[Ipenmer, 3agaumn Mertoapl uccienoBanuii. Posib 0Te4eCTBEHHBIX U 3apy OEIKHBIX
1 |purodpuszunonorum. YUEHBIX B Pa3BUTHH (PU3MOJIOTUU PACTEHUH.
3ajauu, CTOSIIIKE Mepe]] COBPEMEHHBIMH (UTODU3HOTOTAMH.
OcMoTHYECKHUE SIBJIECHUS B [TonsiTue 06 ocMoce, Typrope, COCyIei cuiie, BOAHOM I10-
2 |KJIeTKe. TEHILIMAJIe U TOTeHIMae JaBleHns. MeToabl uX U3MepeHu.
Teopuu nocTynaeHus BEIIECTB B PACTUTEIbHYIO KIIETKY.
DoToCHHTE3
@DOTOCHUHTE3 U XJIOPOIUIACTHI. | XUMHUUYECKHUI COCTaB XJIOPOIUIACTOB, UX CTPYKTYpA.
[TurmMeHThl pacTeHui OnToTreHes u pojb uX B porocuHTeze. MeTo bl pa3aencHus
3 nurMeHToB, pabotel M.C.1[Beta. Xi1opohusuibl, UX CTPOCHHE U

cBoiicTBa. KapoTuHoubl, CTpoeHUE, CIEKTPHI MOTJIONICHUSI.
OUKOOMIMHBI, aHTOITMAHBI, UX (PU3HOJIOTHUUECKOE 3HAUCHHE.




MexaHu3sM M BHEpPreTuka

Pabotsl Tumupsizera K.A. ®otopuznyeckuii stamn

dorocuHTe3A. ¢dotocunTe3a. CUHTIIETHOE U TPUILJIETHOE COCTOSIHUE XJIOPO-
4 ¢wnna. Llukinnyeckuii 1 HEUUKINYECKUN TPAHCTIOPT IEKTPO-
HOB. [TpomykThl poToxumuueckoro sramna porocuntesa. Cs —
IIyTh CUHTE3a OpraHMuYecKuX BemecTs. Cy
- pactenus. Hukn Xerua-Cneka-Kapnunoa. CAM- pacteHust.
Jbixanue pacreHuii
AmnaspoOHas u adpoOHas (a3sr | Pabotsr baxa A.H. u [Tannaguna B.U. o Teopun 6uo-
JbIXaHUS. JIOTUYECKOro OKuciaeHus. [ TMKoau3 — ero cBsi3b ¢ OpoAMIIb-
5 HBIMU Tiponieccamu. Tumsl pocopunupoBanus. Pois nerun-
pPOreHa3 ¥ IUTOXPOMOB B MIEPEHOCE BOAOPO/IA U AIEKTPOHOB.
KopHeBoe nutanne pacreHui
KopneBoe nutanue MexaHu3M NOIJIOIIEHNUs BellecTB KopHeM. MccnenoBanus
6 pacTeHui. Cabununna J[.A. u Komocosa .. mo nmoriomeHnto coei
KOpHsIMU pacTeHuil. Bo3elcTBue KOpHEH Ha I10YBY.
PacteHus 3acoeHHBIX IOYB.
YcBoeHue a3ora [Toctynienue 1 MeTaboJIM3M a30TUCTBIX COCTMHEHUH.
7 | pacTeHUSMH. AMuBI, BX poJib B pacTeHusx. CumOuotudeckue Gopmsl
YCBOEHHS a30Ta.
Pocr ¥ pa3BuTHE pPACTEHUI
8 [Pocrt pacrennii. [Tonsitue pocra. Kpusas pocra. Ponb puroropmoHos B
POCTOBBIX IIpoLiecCcax. BiausiHUEe BHEIIHUX YCIOBUM HA POCT
pacTeHui. Dtamnbl pa3BuThs. ApoBu3anus u GOTONEPUOTU3M.
I'opmonansbHas teopus nuserenuss M. X. Yalnaxsna.
DU3HOIOTNYECKHE OCHOBBI Teopus nuknueckoro crapeHus u omosoxenus H.IL.
9 | crapeHHUs pacTCHHUH. Kpenke.
Cooepoicanue 1a00pamopHbIX 3aHAMUL
10 Paznmuunpie Gopmbl mna3- mo-| [IpuroToBiieHre BpeMEHHBIX BIAXKHBIX MIPEMapaToB
au3a. BnusHMe KaTMOHOB H| 3MMAepMHcCa YEllyH JyKa. PaccmarpuBaHue npenaparos Ko-
AHWOHOB coJIell Ha (GOpMY H| JKUIIBI JTyKa, HAOIIOIEHNE 32 Pa3IMYHBIMU ()OPMaMH TIJIa3MO-
BpeMs I1a3MOJIA3A. JIM3a PACTUTEIbHOMN KJIETKU: YTOJIKOBBIN, BOTHYTBIM U BBIITYK-
T M1a3mMoin3. Mcnonp30BaHue MIIa3MOJIIUTHYECKOTO METOAA
IUIS OIIPEJEIICHUS BA3KOCTH NIPOTOIUIa3Mbl YeLlyH JyKa. Bius-
HHE Pa3JIMYHBIX IJIa3MOJIMTUKOB Ha BA3KOCTh
LUTOIJIA3MBI.

11 Omnpenenenue cocymieit cuibl | [Ipuroronenue OpycoukoB kapTodesns pa3audHON JTJTUHBI U
PaCTUTENBHBIX KJIETOK IO W3- | pacTBOPOB paznnyHoi kKoHueHTpauuu ot 0,1 1o 1 H. [{ns pac-
MEHEHHIO JUIMHBI TKAHH. yera OepeTcs cilydaii, Korjaa n30TOHHYecKasi KOHIIGHTpaIus He

BBI3bIBACT IJIA3MOJIN3 KJIETOK, @ TYpropHO€ JaBieHue paBHoO 0.
JlnmuHa OpyckoB KapTodens mpu
M30TOHMYECKOM KOHIICHTPALMHU OCTaeTcsi 6€3 N3MEHEHHI.
Xpomatorpaduueckuii Me- | B ocHOBe pa3neneHus TUTMEHTOB JICKHUT
TOJl pa3fiefieHHsi MUTMEHTOB | XpoMaTorpaduuecKkuii MeTo1 pas3zieneHust Ha Oymare. ['oToBuT-
3€JICHOTO  pacTeHUss  Ha | Cs COUPTOBAs BBITSDKKA MUTMEHTOB JIMCTA nenapronuu. [lomoc-
¢mIbTpOBaNBHOM Oymare. Ky (QUIbTpoBabHON OyMaru HECKOJIBKO Pa3 OKYHAIOT B BbI-
TSKKY JUISI IOJTYYE€HHSI CTOWKOM OKpPacKH MOCIIe Yero moMelna-
12 10T B BEPTUKAIBHYIO XpoMarorpaduueckyio kamepy. B reuenune

20 MuH. UAET pa3zeneHre TUTMEHTOB Ha OTEIbHBIC TOPU30H-
TBI: BHU3Y — XJOPOGMILT «0» (KENTO — 3eTCHBIH 1IBET), BBIIIE —
XJIOPOGHILT «@», KCaHTO(UII, KapoTHH. OCHOBOIOIOKHUK
meTona M. C. Llser, 1904 r.
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OOHapykeHue JIeruaporeHas
B PACTUTEIbHBIX TKAHSX.

@depMeHTHI JETHAPOreHas3sl yUacTBYIOT B [IEPEHOCE aTOMOB
BOJI0po/a B a3poOHoi (aze apixanus. HA J[-conepxkarmmue
¢bepmenTs! — nepBuunbie, ®MH — BTOpHuHBIE. AKTUBHOCTD
JNETUPOTreHa3 OMPENEAeTCs ¢ TOMOUIBI0 METHIIOBOM CHHHU.
Copepxatasicsi B paCTUTENbHBIX TKaHIX JETUIPOreHasa oT-
HUMAET BOJOPOJ OT OKHUCIISIEMBIX OPTaHUYECKUX COCIUHEHUN
U IIEPEAeT €ro METUIIEHOBOM CHHHU, KOTOpast

IIPU ATOM NEPEXOIUT B BOCCTAHOBIICHHYIO OECI[BETHYIO

dopmy.

14

Onpenenenne AKTUBHOCTH
KaTajla3bl U peayKTasnl B JIH-
CTBSIX DIOAEH.

JI7st paGOTHI HCIIONB3YIOTCSI CTaphIe U MOJIOJIBIC JTUCThS
3II0/IeH, a TaKKe yOuThle KumsiueHneM. Pabora ¢ MUKpoOCKo-
noM. Ha nmpegmeTHOE CTEKII0 HAaHOCAT KaIuTio TIEPOKCHU/IA BO-
J0pOJa ¥ TOMEIAIOT Pa3HOTo BO3pacTa JIMCThs anoaen. Ot-
MeJaroT OypHOE BBIACICHUE ITy3bIPHKOB

BO3/yXa B MOJIOJIBIX JIUCTBSX, MEAJICHHOE B CTAPBIX JIUCTHSIX U
OTCYTCTBHE B YOUTHIX JTUCThSIX. DEpPMEHTHI AETHPOTeHA3kI
Y4acTBYIOT B TIEpEHOCE aTOMOB BOJIOpOJIa B a3poOHOil (paze
IBIXaHUS. AKTHBHOCTD JIETHIPOTEHA3 ONPEENIeTCs C TOMO-
IbI0 MeTHIIEHOBOM cuHu. Coziepkamiasics B paCTUTEIbHBIX
TKaHSX JIETUAPOTeHAa3a OTHUMAET BOAOPOJI OT OKHCIISIEMBIX Op-
FaHUYECKUX COEIUHEHHUMN U NIEPENAET Er0 METUIIEHOBOW CHHH,
KOTOpAsi IIPH 3TOM NEPEXOIUT B

BOCCTAHOBJICHHYIO O€CIIBETHYIO (OpMY.
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MUKpPOXUMUYECKUHN aHATIN3
30JIbl pACTEHUMN.

[Ipu cxxuranum pacteHuil 00pasyercs 30J1a, B KOTOPOU Haxo-
AATCA MUHCPAJIbHBIC 3JICMCHTHI. Anamuz IMPOBOJAT HA COJIAHO-
KHCIIOM BBITSKKE 30J1b1. [ Kaskj0ro 31eMeHTa oj100paH pe-
aKTUB, KOTOPBIA 00pa3yeT ¢ COOTBETCTBYIOIIUM HOHOM TIPO-
JTYKT PEeaKIuu, UMEIOIIHA 0co0yto hopmy

KPUCTAJUIOB WJIA XapaKTEPHBIN LIBET.

16

Brnusinue xonmuuecta Gpepmen-
Ta M PEaKIMU CPEbl Ha THIPO-
JU3 Kpaxmana.

Heo0xo1muMo yCTaHOBUTH CKOPOCTH TUAPOIH3a OT KOJIMYECTBA
dbepmenTa. [Ipu yMmeHbIIeHnH KoMuecTBa (hepMEHTa aMUJIa3bl
BJIBOE CKOPOCTh THIPOJIN3a Kpaxmala 3aMeiisieTcs. B ciuiibHO
KHUCJION ¥ CUJIBHO IIEJIOYHOU Cpefie TUAPOJIN3 KpaxMalia He
UJET, T. K. pepMeHT He paboTaerT.

OnTuMalnbHBIMH YCIOBUSAMU I paboThl (hepMeHTa SBISETCS
HelTpasibHas U c1aboKHcast cpefa.

17

Bnusinue TemnepaTypsbl Ha ak-
TUBHOCTH aMHJIA3HI.

Amnnasa — epMeHT, OJIy9aeMbIid U3 TPOPOCIINX CEMSH
STYMEHsI, OTHOCUTCS K KJ1accy ruaposias. [lpomexxyTouHbiM
MPOJYKTOM TUIIPOJIN3a SBISIOTCS AEKCTPUHBI, KOHEUHBIE MPO-
TYKTBI — MOJIEKYJIBI TIF0K03b1. CybcTparom uist ¢ep- MeHTa
ammIasbl sBJseTcs kpaxman. Heo0xoaumo ycTaHOBUTH CKO-
pocCTh ruapoan3a Kpaxmaia ot temneparypsl 20°, 50°, 100° C.
KoneuHbIit mpoayKT THIpoJii3a — TIIF0K03a (MMeeT CBOOOTHYIO
QJIBJICTUIHYIO TPYIIILY) OTIPENEIISIETCS

(heTMHTOBOM KUJKOCTHIO.

18

Pemenune 3ana4 no npou-
JIEHHBIM TEMaM.

Pemratorcs 3a1aun 1o npoiAEHHEIM TeMaM. BripaboTka
YMEHHUU HUCTIO0IB30BaTh (POPMYIIBI U TAOJIUIIBI.

[TpomexxyTouHast aTTeCcTalus — 3ayem

5 cemecTp

OcHOBBI MEKPOOHOJIOTHH

Cooepoicanue 1eKkyuoHH020 Kypca

CneuuguyHocTh

npoxapnonmﬁ KJE€TKH U ME€TOA0B €€ U3yUCHUS.




1.1

[TpenMer u MeTOABI MUKPOOHO-
noruu. Kparkuii
HUCTOPUYECKUHN OYEPK O MUK-
pooHoOIOTHH.

[IpenmMer u 331241 MUKPOOUOJIOTHH, €€ OCHOBHBIE Pa3/IeIbl.
OcHOBHBIE 3Tarnbl pa3BUTHs MUKpooOunosoruu. Padotsr A. Jle-
BeHryka, JI. [Tacrepa, 1. Meunukoga, P. Koxa, C. Bunorpaa-
ckoro, JI. IBaHOBCKOTO ¥ p. YYEHBIX.

2. | CucremaTuka u Kiaccupukanus 0akrepuii
CtpyKTypHas opraHuzanus Knerounas creHka, Karcynbl U 4eXJIbl, HUTOIIa3MaTHYecKas

2.1. | mpokapuor MeMOpaHa 1 ee IPOU3BOIHBIC, pUOOCOMBI, SIIEPHBIH anmapat
OakTepui, )KTYTUKA U BOPCUHKH, GUMOpUN 1 TTHIIH.

2.2. | Knaccudukauus 6axkrepuii Cucremaruka npokapuot. [ pubsl. AkTuHOMHLIETHI. BakTepuu.
Bupycel. Mukomiasmel. bakrepuodaru. @opmbl KIETOYHOM
OpraHu3alliy; CIIOPHI, IIUCTHI, OJacTyibl, akuHeThl. Kinaccudu-
karus 6axrepuit mo C.B. KpacunsuukoBy, bepre.

3. | OTHOIeHHe TPOKAPHOT K aKTOpam cpeabl
OTHoIIeHUE TPOKAPHOT K (ak- OTHolIEHNE IPOKApPUOT B TEMIIEPATYPE, CBETY, U BOJE.
3.1. | Topam cpenbl OTtHoleHne TpokapuoT K yciaoBusMm pH cpeast. PocT n
KYJIbTUBUPOBaHUE MUKpoOpranu3MoB. Ileproguueckue
KYJIBTYpPbI M 3aKOHOMEPHOCTHU UX pa3Butus. [luraremns-
HBIE CPEJIbl U UX KOHCTPYHPOBAHHUE.
4. | Jenenue, pasMHOKeHHE, KYJbTUBHPOBAHHE MUKPOOPTraHU3MOB
Jlenenue, pa3MHOXKEHHUE, [Mutanue npoxapuot. Pa3smMHOXKeHne OakTepuii: AeJIeHne HyK-
4.| KynbTUBHPOBAaHHUE MHKpPOOp- | JEOUIOB U OAKTEpUATbHBIX KIETOK. THUIIBI MUTAHUA: ayTOTPO-
TraHU3MOB ¢s1 u rerepoTpodbl. PazHOBUIHOCTH ayTOTPOPHOTO MUTAHUSL.
Mexanusm nutanus y 6akrepuid. [ TyOMHHOE U HEMPEPHIBHOE
KYJIbTUBUPOBAHUE.
5. | I'eHeTHKa POKApPUOT
I'eneTnka npokapuor Myranuu y 6akTepuii, METO/Ibl OJTY4YEHUSI MYTaHTOB.

5.1 ['ereTndeckue pekoMOMHAIMY y OakTepuii: TpaHchopma-
111, TPAHCAYKLINS, KOHBIOTAllNs. 3HAUEHUE T'€HETUUYECKUX
pekoMOuHanmii. ['eHeTHYeCKnid KOJI M €r0 OCOOEHHOCTH.
Tpanckpumnuus u Tpancusanus. OcoOeHHOCTH TPAHCKPUIIIIUN
U TpaHCIIAIMK y OakTepuil. Perymnsius 6nocunTesa 6enka Ha
YPOBHE TPAHCKPUIILUH.

6. | Tunbl nuranus 6axkrepuii. Meradoanzm. CriocoObl o0ecnieyeHusi JHepruei - Opoxxenue,
aIpoOHoe AbIXaHHe, AaHAIPOOHOe AbIXaHUe, (POTOCHHTE3, XeMOCHHTE3.
[IpeBpamenue  yraepojaconep- | [lonstue o OposkeHusX. TUIIBI OpOKEHUS: MOJIOYHOKHUCIIOE,
Kamx CIHPTOBOE, IPOIMHOHOBOE, MACIITHOKHUCIIOE, 3TUICHO- OYTHIIO-
6.1. | coequnenuii. Merabonu3M Tpo-| Boe U Apyrue. bakrepuansHoe pacuienieHue MeuToio3s. Me-
KapuoT TaHOOOpa3yrome 6aKTepu U UX POJIb B KPYTOBOPOTE yTie-
pona. OKucieHue 3TaHoja B YKCYCHYIO KHCIIOTY.
DHepreTUYecKHii 1 KOHCTPYKTHBHBIN 00OMEH, X
B3aMMOCBsA3b. OCHOBHBIE ITyTH aHAPOOHOT0 pacuierie-
HUS YTJIEBOJIOB: TJIMKOJIN3, TEKCO30MOHO(pOChATHBIN
yTh, IyTh DTHEpa-JlynopoBa. bpoxeHue u AbIXaHHE.
[ukn TpukapOOHOBBIX KUCTIOT, AbIXaTeIbHAs IIETh U Te-
PEHOC AIEKTPOHOB.
Muxkpobuosornyeckue AMMOHU(UKAUSA U BBI3BIBAIOLINE €€ OaKTepuu.
MPEBPAILIECHUS COETUHEHUN Hutpuduxamnus. leautpudukanms. Guxcarus Mo-
6.2. | a3oTa. JEKYJISIPHOTO a30Ta: CBOOOIHOKUBYIIHE U CUMOHO-
TU4eckue a3oTdukcaropsl. bakrepuanbHbie
ynoOpenus. OO0mias cxeMa KpyroBopora a3ora.
Cooepoicanue 1a60pamopHbIX 3aHAMUL
1. | CnenuduyHOCTH NPOKAPHOTHOM KJIETKH H METO/I0B ee U3yYeHHl.




1.1

Pabora ¢ MUKpOCKOTIOM H
KyJIbTypaMH OaKTepuid

OcHOBHBIE TIpaBUIIa Pa0OTHI B MUKPOOHOIOTHYECKOH J1abopa-
topun. HCTpyKTax 1o TexHuke 6e3onacHocTH. PaboTa ¢
MHUKpOCKOToM. [IpuroroBiieHue MUTaTeIbHBIX CPE.

Meroauka CoBpeMeHHbIE METO/Ibl MUKPOCKOITUYECKOT0 UCCIEIOBaAHUSI.
MPUTOTOBJIEHUS Merton pa3iaBieHHOMN Karliv, METOJ «BUCSUEH) Karll,
1.2. | MHUKpPOOMOIOTUYECKUX METO/]T IPUKU3HEHHOW OKPacK, METO (PHKCAITHH.
MpernapaToB
2. | CucremaTuka u kjaaccupukanusa 6axkrepui
N3yuenune mopdomorun N3yuenune paznoobOpasusi GopM MUKPOOPTAHHU3MOB HAKOITH-
2.1. | GakTepuil. TEJIbHBIX KYJIBTYP CEHHON M KapTO(eIbHON MaJI0OUKH, HECO-
BEPILIEHHBIX TPUOOB U APYTUX KYJIBTYp MO BHIOODY.
Muxkpo6uonorudeckuit aHanu3 | CaHUTapHO- MUKPOOHMOJIOTHYECKUNA aHATIN3 METOJIOM CMBIBOB.
2.2. | NUIEBBIX TPOAYKTOB MeTooM | [lomcuer konuvecTBa OakTepHalbHBIX KOJOHUH. BrisBneHne
CMBIBOB TPaMITIOJIOKHUTEIBHBIX U TPAMOTPHUILIATEIbHBIX MUKPOOTAHU3-
MOB IIPY OMOIIM OKpacku 1o ['pammy.
3. | OTHOIEeHHE K (paKTOpaM cpeabl
MukpoOrOJIOTHYEeCKUI aHATN3 BakrepuanbHeie 6one3Hu pacteHuid, OakTeprosbl. M3yuenne He-
3.1. | snupuTHOMN GaKTepUATEHON MUK- CITOPOHOCHBIX OakTepuii cemeiicTB: Mycobacteriaceae,
podIopsI. Pseudomonadaceae, Bacteriaceae. [Toacuer konnuecTBa OakTe-
puasibHBIX KosioHM. Okpacka no I'pammy.
4. | Jenenue, pa3MHO:KeHH e, KYJbTUBHPOBAHHE MUKPOOPTraHU3MOB
PasmHOXeHUe U KyAbTHBHpPOBa- | PasMHOXeHHe OakTepui: 1ejeHne HyKICOUI10B 1
4.1. | Hue OakTepHid OakTepuaTbHBIX KJIETOK. [ TyOMHHOE 1 HENIpEPHIBHOE
KylIbTUBUpOBaHUeE. [lepronnueckue KyabTyphbl U 3a-
KOHOMEpHOCTHU uX pa3purtusa. Habmonenue 3a pocrom
Y Pa3MHOXEHUEM HAKOIMUTEIbHBIX KYJIbTYp CEHHOM
najoyku 1o (azam pocra.
Hemronmo3opaspymatomniue 6ak- | DepMEHTaTUBHOE pa3liOKEHUE IEIUTI0N03bl.  DepMeHTHI
4.2. | Tepun [EJUIIOJIA3HOr0 KOoMIIekca. PasinokeHue IeJUTIOJ03hI B
a’pOOHBIX YCIIOBHSIX.
5. | 'eneTnka npokapuoT
Muxkpogaopa 3epHOBBIX KylIbTyp | MI3ydenune snudutHON 6akTepuanbHoil Mukpodmopsl. O6mas
5.1 00CEeMEHEHHOCTh 3€pHa, KPyIbl, Mykd. [IpuroToBieHne Muk-
poripenaparoB OakTepuu: repOuKoia, CeHHast U KapTodebHas
najgouku. M3ydeHue Bo30yauTesneil 0osie3HEl 3JIaKOBBIX pac-
TEHUHN M KPYISHBIX KYIBTYP.
6. | Tunbl nuranus 6axkrepuii. Meradoanzm. CriocoObl o0ecnieuyeHusi JHepruei - Opoxxenue,
a’poOHoe AbIXaHHe, AaHAIPOOHOe AbIXaHue, (POTOCHHTE3, XeMOCHHTE3.
6.1. | bakrepuu MOJIOYHOKHCIIOTO Nzydenue Gakrepuit roMo(epMEHTaTUBHOTO U
OpoxeHus rerepodepMeHTaTuBHOTO OpokeHwus. [Ipurotosienue
npenapata MosiouHoi recern Oidium lactis.
6.2. | Ananu3 MukpodIopsl Bo3ayxa, | MeTon mpsMoro nocesa, MeTo]] pazdaBneHus. OCHOBHBIC

BOJbI U ITOYBHI

MPEICTAaBUTEIN MUKPOQIIOPHI ITOYBBI, BOJABI M BO3/1yXa.
[TaTorenHas u ecrecTBeHHass MUKpodIIopa.

HpOMe)KYTO‘-IHa}I aTrTeCTanusa — 9K3aMeEH




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. Kopsiruna, H. B. botanuka : yuedbnoe nmocodue / H. B. Kopsiruna, FO. B. Kopsrua. — Mocksa :
NH®PA-M, 2023. — 351 c. — (Bsicmee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-015507-4. -
Tekcr : anexTpoHHBINA. - Pexxum gocryna: https://znanium.com/catalog/product/1900333 (mara o6pa-
menus: 16.09.2023).
2. Uyxnebosa, H. C. CucremaTtuka pactennii : yaeoHo-mMeroaudeckoe mocooue / H. C. Hyxnebo-
Ba, A. C. I'ony6s, E. JI. IlonoBa. - CraBponons: AI'PYC CtaBpomnonbckoro roc. arpapHoro yH-Ta,
2013. - 116 c. - Tekcr : aneKTpoHHBIN. - PexxuMm noctyma: https://znanium.com/catalog/product/514650
(mata obpamenwus: 16.09.2023).
3. l'onmosanoga, T. 1. ®usunonorus pacrenuii : yaeoHoe mocodue / T. W. T'onmoBanosa. - Kpacno-
apck : Cubupckuii ¢penepanbHblii yHuBepeutet, 2022. - 124 c¢. - ISBN 978-5-7638-4681-2. - TekcrT :
3JIEKTPOHHBIA. — Pexxum moctyma: https://znanium.com/catalog/product/2091392 (mara oGpareHus:
16.09.2023).
4. [Ipynuuxosa, C. B. Mukpo6uosnorus : yaeobnoe nocodue / C. B. [Ipynnukona, E. H. Adanaco-
Ba, H. U. Capmaroga. - Kpacnosipck: Cubupckuii penepanbubiii yausepcuret, 2021. - 120 c. - ISBN
978-5-7638-4492-4. - Tekcr: 3JIEKTPOHHBIN. — Pexum JOCTYyMa:
https://znanium.com/catalog/product/2090629 (nara obpamenus: 16.09.2023).

JlonoJiHUTEIbHAS yUeOHAasl IuTepaTypa
1. CrenanoB. H.B. boranuka: cucremaTika BBICIIUX CIIOPOBBIX pacTeHui : yueod. mocooue / H.B. Cre-
naHoB. - Kpacuosipck : Cub. denep. yH-T. 2017. - 204 c. - ISBN 978-5-7638-3684-4. - Tekcr : aiek-

TpoHHBIA. - Pexum pgoctyma:  https://znanium.com/catalog/product/1031869 (mata oOpareHus:
16.09.2023).
2. Kucnenko, B. H. Mukpobuonorus : yue6nuk / B. H. Kucnenko, M. III. AzaeB. — Mocksa :

NH®PA-M, 2019. — 272 c. — (Bsicmee obpa3oBanue: bakamnaBpuar). - ISBN 978-5-16-010250-4. -
Tekcr : amekTpoHHBIN. — Pesxkum goctyna: https://znanium.com/catalog/product/1009634 (mata obpa-
menus: 16.09.2023).

5.2 MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHoOe obecredeHHe TUCHUIINHBI.

VYueOHbIC 3aHATHS TT0 JUCIUTIIMHE MPOBOAITCS B yueOHBIX ayautopusix KI'TIN KemI['Y yaeGHoTO
kopiryca Ne5 (yn. Ky3Henosa, 1. 6):

336 KaGuner 6oTanuku. YueOHas ayUTOPUs JJIS IPOBECHUS:

-3aHATUHN JIEKIMOHHOTO TUTIA;

- 3aHATUH 7a00PAaTOPHOTO TUTIA;

- TPYIIOBBIX U UHAUBUYaTbHbBIX KOHCYIbTAIIHUI;

- TEKYIIETO KOHTPOJISI ¥ POMEXKYTOUHOM aTTecTaluu.

CneunanusupoBanHas (yueOHasi) MedesIb: T0CKa MeNoBast, Kageapa, CTOJIBI, CTYJIbSI.
O0OopynoBanue /sl NMpe3eHTAIMH Y4eOHOr0 MaTepHMalia: nepeHocHoe - HOYTOYK, TIPOEKTOD,
JKpaH.

JlaGopaTopHoe o0opyaoBaHHe W MaTepuaabl: MUKpockomnbl (10 mT.), XOMOAMIEHUK, HAOOPHI
MUKpPOIIpENnapaToB JEMOHCTPAIOHHbIE IO OOTaHHMKE, MaTepuaibl JUIsl MPOBEACHUS MPAKTUYECKUX U
1a0opaTOpHBIX paboT (MUKpOIpenaparhl, MPECcChl A CYLIKHM PacTEeHHi), pacTeHHs] KOMHATHBIC IS
71ab0paTOPHBIX padoT.

YueOHo-HarAsAAHBIE OCOOUSA: TepOapuii yueOHbIN, TaOIUIIBI I TAOOPAaTOPHBIX 3aHATHH, pac-
TEHUs1 KOMHATHbIE.

Hcnoab3zyemoe nporpammuoe odecnedenne: MSWindows (MicrosoftlmaginePremium 3 year




no cyonuueH3noHHomy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpoctpansiemoe [10).
HNuTepHer ¢ obecneyenneM gocryna 8 JUOC.

341 JlaGopaTopusi NOYBOBeAeHHUS 1 T€000TAHUKHU. YUeOHas ayAUTOPHS IS TIPOBEICHUS:

- 3aHATHH JEKIMOHHOTO TUIIA;

- 3aHATUI 1a00PaTOPHOTO THUIIA;

- TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIUI;

- TCKYIICT'O KOHTPOJIA U HpOMGX(YTOqHOﬁ aTTeCTaluu,
CneuunanusupoBanHas (yueOHasi) MedesIb: I0CKa MeNloBas, Kadeapa, CTOJbI, CTYJIbs, 1a00paTOPHBII
CTOJI, BBITSKHOU 1IKad), pakOBHUHA.
O0opynoBanue A5 Npe3eHTAIMHM Y4eOHOI0 MaTepuaJia: CmayuoHapHoe - KOMIBIOTEP, NePEHOCHOe
- IPOEKTOP, IKPaH.

JlaGopaTopHoe 000py10BaHUEe U MATEPHAJIbI: TEPMOCTATHI, BECHI, ITeYb My(]enpHas, MaTepruabl
TSl IPOBEICHUSI JTA0OPATOPHBIX padOT (XUMUYECKAsl MOCYAa, MUKPOIIpEnapaThl, 00pa3iibl MOYB).
Y4eOHO-HAT/IS/IHbIE MOCOOUS: TEMATUIYECKUE KapThl, KOJUICKIIHS MUHEPATBHBIX YAOOpEeHUHU, Ta0um-
1Ibl, TOYBEHHBIE TPOQPUIIU, KAPTHI.
Hcnoab3yemoe mporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium 3 year mo
cyonmunen3snoHHomy noropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo-
0o1HO pacmnpoctpansemoe [10).
NurepHer ¢ o6ecneyenuem gocryna B IUOC.

342 JlabopaTopusi n0YBOBeIeHUsI U Te000TAHUKHU. Y ueOHasl ayTUTOPHS JJIsI IPOBEICHUS:

- 3aHATUI 1a00PaTOPHOTO THUIIA;

- TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUN;

- TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAIIUN.

CneuunanusupoBanHas (yueOHas) Mmebesib: T0CKa MeIoBast, Kadenpa, CTONBI, CTYJIbs, TeMOHCTPAIIU-
OHHBIN CTOJ.

JlaGopaTopHoe o00opy/a0oBaHHe U MATePUAIbI: JTO3UMETp, CYIIMWIBHBIN MKad, TepMOCTaT; MaTe-
pHYabl 1S IPOBEICHUSI TAOOPATOPHBIX padOT (XUMUYECKAs IOCYy/1a, Ipenaparsl).
YuyeOHO-HATIAAHBIC MOCOOUA: TAOIUIIEL.

Hcnoan3yemoe nporpammuoe obdecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonunen3snonHomy norosopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpocTpansiemoe [10).

HNutepHer ¢ obecneyenuem nocryna B JUOC.

5.3. CoBpemenHble npodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI.

1. Ilnantapuym OTKpPBITBIM OHJIAWH aTjiac-ONpPENeUTeNIb PAaCTEHUN 1 JHIIaitHuKOB Poccuu u compe-
JeNbHBIX cTpaH http://www.plantarium.ru

2. Hudopmanuonnas cucrema «bruopasznoodpasue Poccuny» http://www.zin.ru/BioDiv/

3. HWuctutyr mpobinem »oskomormm u HBomommu  uM. A. H. CeBeprioBa PAH: basbl  nmaHHBIX
http://www.sevin.ru/collections/

4. KoHCHEeKT coCyAMCTBIX pacTeHul manapkTuyeckoit ¢uiopsl http://panarcticflora.org/

5. buopaznooOpasue KUBOTHOTO " PacTUTEITHLHOTO Mupa Cubupu http://www-
sbras.nsc.ru/win/elbib/bio/

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

7. buopaznoobpasue Anrae-CassHCKOTO SKOperrona http://www.bioaltai-sayan.ru/

8. boranmueckmii wuHcTHTYT UM. B.JI. KomapoBa PAH: Tunooil repOapuii  nMIIaiiHUKOB
https://www .binran.ru/resources/archive/li_type/

9. Jleno3urtapuii JKUBBIX CUCTEM «Hoes KOBYET»: Mukpooprasusmsl
u TpulsI https://micro.depo.msu.ru/

10. Boranuueckwuii cepsep MockoBckoro yauBepcutera. OuH U3 Haubosee U3BECTHBIX BO BCEM MHUPE

POCCHUICKHX OMOJIOTHYECKUX PECYpCOB, UMEIOIINIA BEpCUM HA § S3BIKAX. -

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

11. MexpernoHaabHO€ MUKPOOHOIOTHIECKOE cO00ImecTBO 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 CICIHATH-
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 pacTeHuil. [ 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, 3HadYeHHe, Kiaccudu-
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. [lopsakn MykopoBble H
OuToModTOpOBEIe. XapaKTeprCTHKA THUTTHY-
HBIX TPEJCTABUTEIICH.

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

8. O0mras XxapakTepuUCTHKa W CHUCTEMaTHKa
ACKOMHIIETOB: TIPOUCXOXKJICHHE, OCOOCHHO-
CTH CTPOCHUSI, TIOJIOBOE U OECIolioe CIopo-
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, OSKOJIOTMUECKOE 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))




