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1.1leap AUCHMIJINHBI.

B pe3ynbrare 0CBO€HUS JaHHOW AUCHUIUIMHBI y 00y4YaIOLIEerocs AOJKHBI ObITh C(HOPMUPOBAHbI
KOMITETEHIIMM OCHOBHOM NMpodeccHoHaNbHOM 00pa30BaTeIbHOM MPOrpaMMbl OaKanaBpHuara:
__OIK-8
1.1 ®opmupyembie KOMIETCHIIUA
Tabmuna 1 - ®opMupyemble TUCIUITTUHON KOMIIETEHIIUU

Haumenosanune BUJA | HauMeHOBaHHE KaTero- Kon 1 HazBaHMe KOMIIETEHIINHA

KOMIIETCHIIUHA (yrusep- _
canvHas, obwenpogheccuo- puu  (rpynmer)  Komme

HanbHaA, npogeccuonanvuas) | TCHIHMH

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

1.2 UHaukaTopbl JOCTHKEHUS] KOMIIETeHIH
Tabmmma 2 — HAMKaTOPHI JOCTHIKEHUS KOMIIETSHITNH, (POPMUPYEMBbIC TUCITUTITHHON

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

015051 komnerenuuu no OIMOTT pytouue komrerenunto OIMOIT
OIIK-8. Cmnocobern ocy- | OIIK-8.1 Ilpumensier cne- |b1.0.10.01 IuTonmorust ¢ ocHOBaMu
HIECTBIISATh nefarorude- | uaabHbIC HAYIHBIC 3HAHUS TUCTOJIOTHH U SMOPHOJIOTHUH.

CKYIO JESTEIHbHOCTh Ha OC- | mpeamMeTHo# obnactu B neaa- | 51.0.10.02 3ooorus.
HOBE CIICLMAJIBHBIX Hayd- | rorudecko aearenbHocTy no | 1.0.10.03 boranuka ¢ ocHoBa-

HBIX 3HAHUH. npOo(UITIO TOITOTOBKH. MH MHUKpPOOHOJI0orUM U (PU3M0JI0-
OIIK-8.2 Bnaneer MmeTogaMu | rUU pacTeHHH.
HAay4YHOTO UCCJIEIOBaHUS B b1.0.10.04 AnatoMus 4yeoBEKa.
MpeIMETHON 00IacTH b1.0.10.05 O6mas sxonorus

b1.0.10.06 ®uznonorus yemoBeka
Y )KHBOTHBIX

b1.0.10.07 buoxumus

b1.0.10.08 MonekymnsipHass 6uoio-
TUS U TEHeTHKa

b1.0.10.09 Teopus 3BostonIUN
b1.0.11.01 OcHOBBI CTEXHOMETPHUH
U XUMHUYECKOTO IKCIIEPUMEHTA
b1.0.11.02 OOmas u HEeopraHuye-
CKast XUMHUS

b1.0.11.03 Opranuueckas xumus u
OCHOBBI CYIPaMOJIEKYJISIPHOU XH-
MUU

b1.0.11.04 Ananutnyeckas XuMHs
b1.0.11.05 OcHoBBI MUHEpaAIOruu
U KPUCTAJUIOXUMHH

b1.0.11.06 OcHoBBI MHUHEpPAIOTrUU
U KPUCTAJUIOXUMHH

b1.0.11.07 IlpuknagHas Xumus u
OPTraHUYEeCKHUI CUHTE3

b1.0.11.08 Xwumus BBICOKOMOJIE-
KYJISPHBIX COETUHEHUI

B2.0.01(Y) VYwuebHas mpakTuKa.
O3HakoMHUTEIbHAS MPAKTHKA
B2.0.02(Y) VYwuebnHas mpakTHKa.
TexHonornueckas mpakTHKa
b2.0.03(Y) VYwuebHas mpakTHKa.
[TpoexkTHO-TeXHOJOTHYECKasT MpaK-
THKA

b2.0.04(I1) [Ipou3BoacTBEHHAS
npaktuka. Ilemarormyeckas mpak-




Konx n HazBanue KoMIIETEH-

895051

HNuaukatopsl
komnerennuu no OITOI]

JOCTHIXKCHUA

JIMCUMTUIMHBL U TPAaKTUKH, POpMHU-
pytomue komnereHuuio OITOIT

THKa
OT/.02 dusuoaorusi >XUBBIX CH-
cTeM

1.3 3nanus, ymenus, HaBbiku (3YB) no nucuuniaune
Tabmuma 3 — 3HaHust, yMeHUs, HaBBIKH, POpMUPYEMbIE AUCITUTUTHOM

Kox u Ha3zBanue xkomie-
TEHINN

Nuaukatopbl  TOCTHXKEHUS
KOMIIETECHIINHU, 3aKperieH-
HBIE 3a JUCLUILIMHON

3Hanus, ymenus, HaBelku (3YB), dop-
MHUpYyEMbIE JUCIUTUTMHON

OIIK-8. Cnocoben ocy-
HIECTBIISATh TeJaroruye-
CKYIO JeATeIbHOCTh Ha
OCHOBE CHEIUATbHBIX
Hay4YHBIX 3HAHUH

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

OIIK-8.2 Bmameer merona-
MU Hay4YHOTO UCCIICTOBAHUS
B IIPEAMETHOM 00acTh

3HaTh:

- HayuHoe comepxanue u COBpEMEH-
HOE COCTOSHHE IMpeIMEeTHON obmacTtu
«buonorus», nexamiee B OCHOBE CO-
Jep>KaHusl TPEno/laBaeéMoro y4eOHOro
npeaMeTa.

- Metoasl mpoBeAeHUS] HAYYHOTO HC-
CIeIOBaHUS B MPEAMETHOH 0OnacTu
«buonorus».

Ymern:

- Hcnonp3oBaTh HayyHbIE 3HAHUS
npeaMeTHoi obnactu «buonorus » B
NEeAarornyecko  JesITeNbHOCTH IO
PO IO TOATOTOBKH.

- Pemats Hay4yHO-HCCIEIOBATENbCKHE
3a/1a4¥l MEeJaroruyecKo JesTebHOCTH
Mo MpoQUII0 MOATOTOBKM HAa OCHOBE
CHEIMAIbHBIX HAYYHBIX 3HAHUH.

- IlpumeHsTh HayuyHblE 3HAHUA Npen-
METHBIX o0JyiacTeil mpu pazpaboTke 00-
pa3oBaTENbHBIX MpOrpaMM, pabouux
porpaMM y4eOHBIX MPEIMETOB, KYpPCOB
BHEYPOUHOI1 1eATEIbHOCTH.

Baaners:

- Cnocobamu mosrydeHus: HHGOpMAITN
O COBPEMEHHOM COCTOSIHUM Hay4HbIX
WCCJICIOBAaHUI B TPEIMETHOU O0O0JacTh
«buonorusy».

- Cnoco0amu MpUMEHEHHUSI Pe3yIbTaTOB
COBPEMEHHBIX HAYYHBIX HCCIICOBAHMIA
npeaMeTHo obnactu  «buomorus» B
NEJAaroru4eckoil  JESITeNIbHOCTH IO
POQUITIO TTOATOTOBKH.

- Cnocobamu 000CHOBaHHS ¥ Tpea-
CTaBJICHUS PE3YJIbTaTOB HAy4YHOTO HC-
CJIEIOBaHMS MO0 TPOQUITIO TTOTOTOBKH.




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

TOYHOM ATTECTAIMMU.

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

OO6m1ast TPYIOEMKOCTh | BUJBI y4eOHOW pabOThI 1O JHC-
LUIUTHHE, IPOBOUMBIE B pa3HbIX (hopmax

O6BEM dacos 1o Gop-
MaM O00y4deHUs

00

1 OGmmast TpyI0€MKOCTh JUCIUILTAHBI

468

2 KontakTHas pabora oOydarommxcs ¢ MperojaBaTeeM
(o Buam y4eOHBIX 3aHsITHIA) (BCETO)

158

AynautopHas pabora (Bcero):

158

B TOM YHCIJIC:

JIEKI[AHA

64

MPAKTUYCCKUC 3aHATHUS, CCMUHAPBI

MPAKTUKYMBbI

nabopaTopHbIE paOOTHI

94

B UHTEPAKTHBHOU (hopme

B DJICKTPOHHOU (hopme

BreaynuropHas pabora (Bcero):

B TOM 4YHWCJIe, WHIWBHIyalbHas pabora oOydaro-
HUXCA C MPCIOAaBaTCICM

MOATOTOBKA KYpCOBOM pabOTHI /KOHTAaKTHas paboTa

IpynmnoBasi, WHAUBUAyalbHAas KOHCYJIbTAllUs H
UHBIC BUABI y4eOHOU NeATeNbHOCTH, MpeaycMaTpHuBa-
IOIIIE TPYNIIOBYIO WM WHAUBUAYaIbHYIO paboTy 00y-
YalIIMXCs C MPEN0IaBaTeIeM)

TBOpUYecKas pabora (3cce)

3 CamocrostenpHas pabota oOydaromuxcst (BCero)

238

4 TIpoMexxyTouHasi aTTecTalus 00y4Jaromerocs

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

36 4. oK3aMeH -5 ceMecTp




3. YueOHO-TeMaTH4YeCKHii IVIAH U COAEPKAHUE IMCHMIIIMHBI.

3.1 YueOHO-TEeMAaTHYECKHI IIJIAH

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

E Ob6mas TpymoeMKoCTh 3aHATHII (dac.) DopMBI TeKy-
@]
o- [IETO KOHTPOJIS
oy Pasziesbl ¥ TeMbl JUCLUIUTHHBL [0 |, P2/ 020 300 M IDOME3KY-~
p y
= CMKOCTB|  AynuTopH. AyIUTOpH. TOYHOI aTTe-
3aHATHAM
a (6cezo 3aHATHUSA CPC 3aHATHUSA CPC | cramum ycre-
Z = uac) | nexw. | nab.p. nekiL. | 1a6.p. BacMOCTH
Cemectp 2
AHaTtomusi 1 MOp(OJIOTHs pacTeHH
1 AnatoMust 1 MOpPQOJIOTHsI pacTe- 24 2 2 20 Ompoc, 3a-
Hui. OpraHuzanus  TUMUYHON T2 - MOHs-
PaCTUTEIBHOM KIETKH THHHOTO
arrapara,
71a0. paboT
Knaccudukanus u crpoerue pac- 28 2 6 12 Onpoc,  3a-
TUTEJLHBIX TKAHEH HIP(ISTa nad.
pabot
3apobIlll ¥ IPOPOCTOK KAk 8 2 2 4 Ompoc,  3a-
HaydaJbHBIE JTalbl OHTOICHE3a wura  71af.
I[BETKOBBIX paCTECHUI pabot
Kopens u kopHeBas cucrema 12 2 4 6 Ompoc,  3a-
mura  Ja0.
pabor
IToGer u cucremMa moOeros 30 4 6 14 Ompoc, 3a-
mura  Ja0.
pabor
Bocnpoussenenue upa3MHOKE- 12 2 4 6 Ompoc,  3a-
HUE PacTeHUI mura  j1ao.
pabor
OKOJIOTMYECKUE TPYNIbl U KHU3- 8 2 2 4 Ompoc, 3a-
HeHHble (OPMBI pacTeHuii. Bos- mura  1ad.
pacTHbIE U CE30HHBIC H3MEHEHUS pabot
DK3aMeH 36
HNUTOI'O no cemecTpy 144 | 16 26 66
3 cemecTp
CucremaTnka pacreHuit
BBezienue B cucTeMaTHKy pac- 24 2 2 20 Ompoc, , 3a-
TeHUN I_I_II/éTa na0.
paooT, TC-
CTUPOBAHHEC
apctBo ['puosI 12 2 4 6 Ompoc, , 3a-
mura jao.
pabor, Te-
CTUPOBAHHE
Husmume pacrenus 16 4 4 8 Ompoc, , 3a-
muTa jao.
pabor, Te-
CTUPOBAHUE
Bricume pactenus 44 6 14 24 Ompoc, , 3a-
mura jao.
pabor , Te-
CTUPOBAHHE
[Tonstue guroneHosa 12 2 2 8 Ompoc, , 3a-
[UTa J1a0.
pabot,  Te-
CTUPOBAHHEC
HNUTOI'O no cemecTpy 108 | 16 26 66
4 cemecTp

DuU3H0JI0THS PACTUTEIbHON KJIETKH




E Oomas TpynoeMKocTs 3aHATHH (4ac.) DopMBI TEKyY-
% Pa3nensl 1 TeMbl TUCHUIUIMHBI 110 éﬁgfc(; 020 300 mgrr?plé%aHeTng;il 8
= 3aHATHIM (scezo AynuToph. AYIHUTOPH. TOYHOIT aTTe-
a 3aHATHUSA 3aHATHUSA CPC | cramuu ycre-
= uac.) | pexn. | na6.p. JeK1L. | 1a0.p. BaCMOCTH
[Ipenmer, 3agaun purodusnoio- Ompoc,
rur. OCMOTHYECKHE SIBJICHUS B 2 KOJIIIOKBUYM
KJIETKE.
Paznuunbie hopMbl m1a3Monusa.
BinusiHue KaTHOHOB U aHUOHOB ) Tectuposa-
coJieil Ha GOpMyY U BpeMsI [LJIa3MO- HHE, CCMIHAp
nu3a.
Boanslit oOMeH pacTeHuil. KoHTpoubHBIii
Tpancnopt BOabI IO pac- 2 TECT, CEMUHAP
TEHUIO
Omnpenenenune cocyen
CHJIBI paCTUTEJILHBIX KJIIETOK 2 KonTtponbHbiii
110 U3MEHEHHIO JITMHBI TKaHU Teer
Onpenenenne cocyuen Ompoc, npuéM
CHUJIBI PACTUTEIBHBIX KIETOK M€E- 2 60K0B,  Te-
tooM ctpyek (1o [llapmakoBy) CTpOBAaHHC
DoTOCHHTE3
MDOTOCHHTES U XJIOPOILIACTEIL. Ompoc,
[TMrMeHTBI pacTEHHIA. 2 npueM
0JIOKOB
Mexanusm u sHepreTuka GoTo- KoHnTtposns-
CHHTE3a 2 HBIA  TECT,
CEMHHAp
XpomaTorpapudecKkuid Omnpoc,
METOJ pa3aciacHUs IIMTMCHTOB 3¢€- npueM
JICHOTO PacTeHHs Ha (PUITHTPOBAII- - 4 61oKos,
Hoii Gymare eCTiposa-
Dxonorusi GOTOCHHTE3a Kourpoins-
HBII TECT,
CEMHUHAp
JIbIXaHue pacTeHni
AnadpoOHas u a>pobHas (a3bl IbI- Konrpor-
4 HBIH TECT,
XaHHA CEMHHAp
OO0HapyxeHue AeTUAPOTeHas3 B Onpoc, npu-
PACTUTENBHBIX TKAHIX - 2 &M OIIOKOB,
TeCTUPOBA-
HHUEC
DKOJIOTHS AbIXaHUS KonTpois-
HBbIN
TECT, CEMHU-
Hap
Onpenenenne Ompoc, mpu-
AKTHUBHOCTH KaTaja3bl U PEeyKTa3bl ) ) igcmgg;;ola,
B JIUCTBSIX JIOICU o
KopHeBoe nutanne pacreHui
KopHeBoe nutanue pacteHuit Konrpois-
2 HBIT
TECT, CCMHU-
Hap
MUKPOXUMUYECKHN aHAITH3 30JTbI - Ompoc,
pacteHui 2 npueM
0JIOKOB,

TCCTUPOBA-




E Oomas TpynoeMKocTs 3aHATHH (4ac.) DopMBI TEKyY-
% Pa3nensl U TeMBI OUCIUILIMHEI 110 pyno- 020 300 mﬁrﬁp‘;&‘*@;ﬁ‘y’? g
o] CMKOCTB|  AynuTOpH. AYIUTOPH. TOUHOMN aTTe-
a 3aHATHAM (6ceco 3aHATHUSA CPC 3aHATHUSA CPC | cramuu ycre-
2 = uac.) | pexu. | na6.p. JEKIL. |1a0.p. BacMOCTH
HHUC




% Oomas TpynoeMKocTs 3aHATHH (4ac.) DopMBI TEKyY-
2 Pazzesnbl M TeMbl AUCIUTUIMHBI 10 ég)ggc(; n 000 300 ml?lrr(l)plz)?v[HeTxI:;il g
a 3aHATHAM (scezo YAHTOPH. AyIHUTOPH. TOUHOI aTTe-
a 3aHATHUSA CPC 3aHATHUSA CPC | cramuu ycre-
= uac.) | pexn. | na6.p. JeK1L. | 1a0.p. BaCMOCTH
YcBoeHue a30Ta paCTEHUAMU KonTpois-
2 HBIN
TECT, CEeMHU-
Hap
OO0HapyxeHne TSHKETBIX METAJUIOB KonTposs-
B TKAHAX pacTeHUH 2 2 HBIH  TecT,
CEeMUHAp
Pocr ¥ pa3BuTHE PACTEHHH. YCTOHYHBOCTD PACTEHHH
Poct pacrenuii. Dtanbl Omnpoc, npu-
OHTOTEHE3a - 4 &M
0y0KOB, Te-
CTUPOBAHHEC
DOU3NO0JIOTUUECKUE OCHOBBI KonTposib-
CTapeHUs paCTeHUI 2 ) HBI
TeCT, CCEMHU-
Hap
BansHne xommdecTra KoHTpoib-
(bepMeHTa U peaKIuy CpeIbl Ha i 2 HBIH TeCT,
THIPOJIA3 KpaxMaja cemuHap
Binsaue remneparypsl Ha Koutposb-
aKTUBHOCTH aMHJIa3bI b HbIii
TECT, CEMH-
Hap
HUTOI'O no cemecTpy 72 16 22 | 34
S cemecTp
OCHOBBI MUKPOOHO10THH
CrenuduuHocTh 12 2 4 12 YerHbiit
1. MPOKAPUOTHOW KIIETKU U METO- onpoc
JIOB €€ U3YUCHHSI.
) Cucrematnka W KJac- 14 4 4 12 Tecr
' cudukanus bakrepuit
OTHoleHnEe TPOKApUOT K 10 2 2 12 VerHblii
3. (dhakTopam cpeapl onpoc
Tect
Jlenenue, pa3sMHOKEHHUE, 12 2 4 12
4. | KyIbTUBHpPOBAHUE MHKpOOpra-
HU3MOB
5 ['eneTnka nmpokapuor 10 2 2 12 VeTHbli
onpoc
Tune! nutanus Gakrepuil. Mera- Konrpois-
GomusM. Crioco6bl obecreueHus Hasi pabora
6. | p»Heprueil - OpoxeHue, adpoOHOE 14 4 4 12
IbIXaHUe, aHa’pOOHOE JbIXaHUE,
(OTOCHHTE3, XEMOCHHTE3.
DK3aMeH 36
HToro no cemectpy 144 16 20 72
Bcero: 468 | 64 | 100 | 232

3.2. Conepxxanue 3aHATHI M0 BUIaM Y4eOHO# padoThI

Tabmuia 6 — ConeprxaHue TUCIUTUTMHBI

1/

HaunmenoBanue paznena, TeMbl
JUCIIATIIMHBI

ConepxaHue 3aHITUA




2 cemecTp

AHaTtomusi 1 MOP(OIOTHs pACTEeHMI.
Opranu3anus THNNYHOH PACTUTEIbHOH KJIETKH.

Cooepotcanue 1eKyuoHHO20 Kypca

I1.1.

Brenenune. boranuka Bboranuka xak Hayka. [Ipeamer u mecto B cucteMe Hayk. Poib
Kak Hayka. Opranuzanus pactenuii B 6nocdepe. OcOOEHHOCTH OpraHu3alui PacTeHUH.
pacTUTENBHOMN KIETKH Krnerka — ocHOBHas CTPyKTypHO-(QYHKIIMOHAIbHAsI €AMHUIIA
CTPOCHHUSI,  Pa3BUTHUS U KU3HEAEITEILHOCTU OpraHu3Ma pacre-
Huii. Kierounas teopust. Knaccudukanus KieTok.

Opranuzanus pacTUTENbHON KieTku. OOmiee mpeacTaBiIeHHue O
miacTuaax. XJoporiacTel. ['eHeTHYecKHuil ammapar XJOpoIuia-
ctoB. Jleiikoruiactel. Xpomorutactel. OHTOr€HE3 M B3aUMHOE
npeBpaiienue miactua. [IpoucxoxkaeHune xjaoporuiactoB. Baky-
onu. Knerounast 060104Ka.

Cooepoicanue 1a60pamopHvIX 3aHAMULL

1.1.

YcerpolicTBO MUKpOCKOTa YCTpolcTBO CBETOBOrO MUKpOCKomna. MexaHudeckas U ONTHYE-
U TpaBUiia paboThI C HUM. cKasi cuctema Mukpockona. [IpaBuia paboThl ¢ MUKPOCKOIIOM.
ITmacTuabr XJI0pomiacTel B KJIETKaX JMCTa 3JI0AEU KaHAJICKOW. Xpomoruia-
CTBI B KJIETKaX OKOJIOIUIOAHHUKA PSOUHBI CHOMPCKOI U IIMITOBHU-
Ka MOPIIMHUCTOrO. JIEHKOIIacTel B KJIETKaX SIMAECPMBI JIUCTA
TpageCKaHIINU

BUPIUHCKOM.

Kanaccudukanus u cTpoeHne pacTUTENbHbIX TKAHEH

Cooepoicanue 1eKYuoOHHO20 Kypcda

2.1.

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

Cooeporcanue 1a00pamopHbiX 3aHAmull

2.1.

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

Ctpoenue nepuaepMbl cTe01st Oy3UHBI.

2.2.

MexaHnuueckue TKaH! Konnenxuma yepemikoB JTUCTbEB CBEKIIbI OOBIKHOBEHHOM. CKile-
peHxuMa ctelmns pxu noceBHoi. Ckiepenasl B IUIOAAX TPYIIN
OOBbIKHOBEHHOH. Bomnokna nubpudopma IpeBECHHBI TOMOJA
JIaBPOJIMCTHOTO.

2.3.

[IpoBosiue TkKaH! [TpoBonsmue ameMeHTHI (JIO3MBI U KCHUJIEMBI ITy4Ka CTEOJIs
THIKBBI OOBIKHOBEHHOW. I[IpoBojsiiiue 5>IeMEHTBI KCHUIIEMBI
cTeO0JISI THIKBBI. T paxeu ibl COCHEI.
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OO0pazoBarenbHbBIE 1 OCHOB- AnwukanbpHas, O0KOBasi M BCTaBOYHAs MEpUCTEMa Ha NpHMeEpe
HbIE TKaHU no0era KJjeHa SCEHEeIUMCTHOro. ACCUMWIALIMOHHAS NapeHXHMa
JMCTa PAaCTEHUs, 3amacaronias apeHxnuMa KIyoHs KapToges.

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

Cooepoicanue 1eKYuoHHO20 Kypcd

3.1.

CtpoeHue npopoCcTKOB U OO0m1ast XapakTepuCTUKa ceMsiH. AHATOMUYECKOE CTPOCHHE ceMe-
CEeMSTH Hu. [Tokoil cemsiH. PacnipocTpanenue ceMsH. Y CJIOBHS TPOpacTa-
HUA ceMsH. Tunel npopacranus cemsH. IIpopoctkm u  ux
pa3BUTHE.

CoOeporcanue 1abopamopHuIX 3auamul

3.1.

CtpoeHue npopoCcTKOB U BHemniHee 1 BHyTpEeHHEE CTPOCHUE CeMSH (acoyii U MIIEHUIIBI.
CeMsIH Crpoenne npopocTKOB (acoiy U MIISHULIBIL.

Kopenb 1 kopHeBasi cucrema

Cooeporcanue 1eKyuoHHO20 Kypca




4.1.

Kopens xak opran pacteHust

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

4.2.

AHaTOMHUYECKOE CTPOCHHE
KOpHS

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

Cooepoicanue 1a60pamopHuIX 3aHAMULL

4.1.

Kopenb, TUIIBI KOPHEBBIX CH-
cTeM

Tunsl 1 GOpMbI KOPHEBBIX CUCTEM. 30HBI MOJIOZOTO KOPHSI.

4.2.

AHAaTOMUYECKOE CTPOCHHE
KOPHS

[IepBuuHOE aHATOMHYECKOE CTPOCHUE KOPHS UpHUCA FTEPMAHCKO-
ro. BropuuHnoe anaroMuueckoe CTpOCHHE KOPHSI THIKBBI OOBIKHO-
BEHHOMU.

IToOer u cucrema noderos

Cooepoicanue 1eKYUOHHO20 Kypcda

5.1

OOm1ast xapakTepucTHKa 1moode-
ra. CTpoeHue U BUJBI TIOYCK

[ToGer kak OCHOBHOW BEreTaTHBHBII OpraH pacTeHHs.
Mopdomnorus nodera. [Ipoucxoxnenue nmodera. CTpoeHue U BU-
nbl noyek. Jlucropacnonoxxenue. BeTBiieHME U HapacTaHUE MO-
Oera.

5.2.

AHnaroMmus credud

CtpoeHue anekca BhICHIUX CIIOPOBBIX PaCTEHUI.

[Tonsitue o crenme. CtpoeHue crebeii TIAyHOBUIHBIX, TAITOPOT-
HUKOB, XBouleil. CTpoeHHEe anekca CEMEHHBIX pacTeHMH. 3aio-
KeHue mpokamOus u auddepeHnmanus MPOBOIAIINX TKaHEH.
OOmumii TUTaH CTPOEHUS 3BCTENBI Y TOJOCEMEHHBIX U JBYIOJb-
HBIX MOKPBITOCEMEHHBIX pacTeHui. OCOOEHHOCTH BTOPUYHOTO
yTONIIeHNUs cTeOel maneo30MCKUX U COBPEMEHHBIX JAPEBECHBIX
pactenuid. OOmMe 3aKOHOMEPHOCTH CTPOCHHUS OIHOJICTHUX
crebiiell, MHOTOJIETHUX BETBEH M CTBOJIOB XBOWHBIX M JIMCTBEH-
HBIX JIpeBecHbIX pacTeHuil. CTpoeHue crediis ABYAOJIbHBIX U
OJIHOJIOJIBHBIX TPABSIHUCTBIX PACTCHUIA.

5.3.

JIuct

O6mr1ast xapakrepructuka. Mopdosorus iucTa.
JKunkoBanue nucra. AHATOMUS JHUCTA.

Cooepoicanue 1a60pamopHvIX 3aHAMULL

5.1

[ToGer, BeTBNEHUE, TTOYKA

Tunsl BeTBICHHS BBICIINX pacTeHuid. Mopdomorunaeckoe cTpoe-
Hue nobera Tomos 6anpzamuueckoro. Mopdo- anaromudeckue
0COOEHHOCTH TTOYEK TOIIOJISI M CHPEHHU.

5.2

AHaTOMHUYECKOE CTPOCHUE
cTeOJIs PEeBECHBIX PacTeHHM

Crebenb TOJOCEMEHHOTO PACTEHUS — COCHBI OOBIKHOBEHHOM.
N3ydyenne npeBecuHbl cocHbl. CTpoeHue cTeOlisi JMCTBEHHOTO
pacTeHuss Ha TPUMEpPE JUIbl MEIKOJUCTHOW. HM3ydeHue
JPEBECUHBI TOMOJIS JTABPOJIHUCTHOTO.

5.3.

AHAaTOMUYECKOE CTPOCHHE
cTeOJIs TPaBSIHUCTBIX PACTEHUM

[TyukoBO€ aHATOMHUYECKOE CTPOEHUE CTEOIs KieBepa

ayrosoro. Ilepexonnoe ctpoenue ctebist MOACONHEYHUKA OJTHO-
netHero. HemydkoBoe cTpoeHue cTeOis JIbHa OOBIKHOBEHHOTO.
Crtpoenue ctebsi: cmapu OOBIKHOBEHHOH, KYKYPYy3bl OOBIKHO-
BEHHOH U p>kH 1oceBHONW. CpaBHEHNE aHATOMUYECKOI'O CTPOEHUS
cTe0JIs1 TPaBIHUCTHIX PACTEHUH.

5.4.

Mopdonorus nucra

Mopdomnoruueckuii aHanus3 JIMCThEB MOKPHITOCEMEHHBIX pacTe-
HUM.

Boc

TPoN3BeIeHNEe U Pa3MHOKeHNe PacTeHu il

Cooepotcanue 1eKyuoHHO20 Kypca

6.1.

Pa3zmHOxeHue pacTeHuit

OO611ee MOHATHE O PA3MHOXKEHHUH U €T0 (hopMax.

BereratuBHoe pa3MHOKeHUE. Pa3MHOXEHHE PACTEHHUI CIIOPAMHU.
[TonoBoli mpoliecC © TOJOBOE PA3MHOXKEHUE PACTEHUI.
UepenoBaHue siiepHbIX (ha3 U OKOJICHUH.




6.2.

IIBeTok

[Betok, ero yactu. OKOJMOIBETHUK. AHJIPOLIEH, MUKPOCIIOPOTe-
He3 W MUKporameTtoreHnes. ['mueneil. MeracnoporeHnes u Merara-|
MmeToreHe3. O00enobie U OTHOMOMbIC IIBETKA U UX pacrpesene-
HUE€ Ha pacTeHusix. J[BoitHoe ormogoTBopeHue. Teopuy|
MIPOUCX 0K ICHUS [IBETKA.

Cooepotrcanue 1a00pamopHbiX 3aHAMUL

CtpoeHue uBeTka

AHanu3 1BeTKa KaH/blka CHOMPCKOTr0, TEPAHU JIyTOBOM M YMHbI
I'menuna. @opmyiibl U 1UarpaMmsel IBETKOB.

ITmoner

Kiaccudukamus miogos.

JKOJIOTHYEeCKHEe IPYNIIbI U JKU3HEHHbIe (popMBbI pacTeHnii. Bo3pacTHble U ce30HHbIE

HU3MCHCHUSA

Cooepotcanue 1eKyuoHHO20 Kypca

7.1.

DKOJIOTHYECKHE TPYIIITEI U
XKHU3HEHHbIE (DOPMBI paCTCHUN

[TonsiTue o xu3HeHHOM opme y pactennid. Kmaccudukarnms
xu3HeHHbIX Gopm 1o T.M. CepebpsaxoBy u K. Paynkuepy. Dxo-
JIOTHYECKUE TPYIIITBI pacTeHUH

Cooepotcanue 1a60pamopHbiX 3aHAmMul

7.2

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

CTPOCHHE

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

V3ydyeHrne MUKPOCKOIMUYECKUM METOIOM BHYTPEHHETO CTPOEHUS]

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

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

3 cemecTp

BBejeHue B CUCTEMATHKY PACTEeHHH

Cooepotcanue 1eKyuoHHO20 Kypca

I.1.

BBenenue B cucreMatuky
pacteHui

3HaquHe 3BOHIOHHOHHOﬁ T€OpI/II/I JJI paBBI/ITI/I}I CUCTCMATHUKMH.
[TpuHnunIBl TOCTpOCHUs (PUIOreHeTHYeCKnX cucteM. [loHsTHe o
TaKCOHOMHMYECKHX KaTeropusix. Buja kak OCHOBHas TaKCOHOMMU-
yeckasi eauHuna. Poj, cemMencTBO, MOPANOK, KJIacc, OTHEN.
MakpocucreMbl OpraHM4ecKoro Mupa.

CoOeporcanue 1ab0pamopHuIX 3auAmul

1.2

OBOIONHUS TAKCOHOB HA3EM-
HBIX PacTEHUM

AHany3 SBOJIOLUS CTPOCHUSI HA3EMHBIX PACTEHUM: pa3BUTHE]
TKaHel | opraHoB y otTaenoB MoxoBuunbsle, [lmayHoBHaHBIE,
ITannopoTHukoBUAHBIE U [IOKPBITOCEMEHHBIE.

HapcrBo I'pudsbl

Cooepotcanue 1eKyuoHHO20 Kypca

2.1.

[HapcTBo ['pnOBI. O6MIas Xa-
pakrepuctuka. Knaccuguka-
Usl.

[TpencraBieHus O MOJIOKEHUH [TAPCTBA B CUCTEME

opranu3MoB. BereratuBHOe Teno rpuba ¥ BUJOU3MEHEHUS MU-
nenusi. CriocoObl TUTaHUSA TPUOOB: CampoPUTHI, TapPa3UTHI,
CUMOUOTPO(BI. Ocobennoctu Pa3sMHOXKEHHUS rpuooB.
Kiaccudukanms.

Cooepoicanue 1a00pamopHbiX 3aHAMUL

2.2

Ctpoenue rpudoB.

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

OpFaHI/ISaI_II/I}I TajuioMa Jmmaianka. OCHOBHEIC CHCTEMAaTHUYSCKHE
CPYIIIbI HAKUMITHBIX, JIUCTOBATBIX U KYCTUCTBIX JIMIITAMHUKOB.

Husmme pacrenus

Cooepotcanue 1eKyuoHHO20 Kypca




3.1.

apctBo Pacrenus. [loguap-
cTBO barpsiHku

OTIMYUTEIIbHEIC OCO6€HHOCTI/I, CTPOCHUC TAJlJIOMa U

KJIeTKH. [IurmenTsl, ux 3HayeHue. Mopgosaoru 1 aHaToMusl Tajl-
aoma. OcoOEHHOCTH pPa3MHOXKEHHsI, paclpocTpaHeHHe. Xpoma-
THYeCcKas ajlanTanus. [TpakTnyeckoe 3Ha4yeHue.
Knaccugukanus. OCHOBHBIE ITPEICTABUTEIH.

3.2.

ITogunapcreo Hacrosmue
BOZIOPOCIIH

OOm1ast xapakTepucTHKa, knaccuduxanus. Otaen

3enenple Bogopociu. OOmas xapakTepUCTHKA OTAeNa. THIIbI
CcTpykTyp Tasuioma. @opmbl pasMHOkeHUs. [IpuHIMIBEL HeneHus
Ha KJIacChl.

CoOeporcanue 1abopamopHuIX 3aHaAmul

3.1.

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

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

Otnen 3eneHbie BOAOPOCIH.

Kiacc BosibBOKCOBBIE (XJTaMHUIOMOHA/a, TOHHUYM, BOJIBBOKC),
XJIOpOKOKKOBBIE  (XJIOPOKOKKYM, XJIOpENa, T'MAPOJUKIIHOH).
Knacc Konbtoratel. CtpoeHue kiaeTku W Tajmioma. OCHOBHBIE
HaNpaBJICHUS 3BONIONNU. 3HAYCHHUE B MPHUPOJIE U )KU3HU YeJIOBe-
Ka.

Boicmime pacrenust

Cooepoicanue 1eKyuoHHO20 Kypca

4.1.

IlonuapcrBo Beicmme pacre-
gusa. Hagotnen MoxoBuaHbie

Oomas xapakrepuctuka. Otnen Punnoputsl. Bpems cymectso-
BaHHMS W 3Koyiorus. Mopdomornueckoe pasHooOpa3ue Berera-
TUBHBIX U PEMPOIYKTUBHBIX OpraHoB. OCHOBHBIE HpPEICTABUTE-
mu. Bo3moxHble myTH uXx 3BostonuH. OCHOBHBIE MOJIOXKECHHS
TEJUIOMHOU TEOpUH. XapaKTEPUCTUKA HANOTAeIa MOXOBUIHBIC
Kak oco0oii rpynnsl. I'eorpaguyeckoe pacpocTpaHeHUE U KO-
norust. Lukn Bociponssenenus. UepTsl cienuanu3anny, IpuMi-
TUBHOCTU B3pOCJIOro raMeTo(uta MOXOBHUIHBIX. UepTel cTpoe-
HUS CTIOpodHTa, CIIOPOroHa, NX pazHooOpasue. Knaccuduxanus.

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

4.2.

Beicmue criopoBble pacTeHus

OOmiast xapakTepUCTHKA BBICIINX CIIOPOBBIX pacTeHuil. L{ukibi
Bocripom3BeneHus. Knaccudukanus. Otaen  [InmayHOBHaHBIC.
Otnen [ManoporuukoBuanbie. Kiaccol XBomessie 1 Hacrosimime
narnopoTHUKU. OCOOEHHOCTH aHATOMUU U MOP(OJIOTHH CIIOPO-
¢uta u ramerodpuTa, *Ku3HeHHbIE QopMbl criopoduTa. Bumosoe
pazHooOpas3ue, paclnpocTpaHeHHe, HKOJIOTUYECKOE U  XO035M-
CTBEHHOE 3HAYECHUE PACTEHUM.

4.3.

CeMeHHbIE pacTeHUS

[Ipoucxoxaenne CemeHnHbIx pacteHui. [Iparomocemennsie. Oco-
6eHHocT MOp(}OJIOTUU U aHaTOMUU criopodura. POpMHUPOBAHUE]
CeMs3a4aTKOB. OBOJIOLMOHHBIE TEHJACHUMHU. [‘omocemMeHHbIE M|
LIBeTkoBBIe pacTeHus. CoBpeMeHHas Kiaccu(UKalus CEMEHHBIX
pactenuii.O0mas xapakrepuctuka. [{ukn BocnpouseaeHus. Ce-
M M ero OHoJOormueckoe 3HaueHue. BumoBoe pasHooOpasmue,
pacnpoCTpaHEHHE, SKOJIOTMYECKOE M XO35MCTBEHHOE 3HAYEHUE
pacTeHUN.

Cooeporcanue 1a00pamopHbiX 3aHAmull

4.1.

Hanornen MoxoBuaHbIe

[Mopsinox Coarnossie. Pog Charuym. Ilopsimox Bpuessie. Iloa-
kimacc  3emenple  Mxu.  OOmme  4YepThl  OpPraHHU3allUU.
I'eorpaduueckoe pacrnpocTpaHeHHE.

Oxonorusi. OCOOEHHOCTH pa3MHOKCHHUS.




4.2. | Otpen [InayHoBuaHbBIE [Topsinok Ilnaynossie. CemeticTBo [TnaynoBsie (miayH
OynaBoBUIHBIN). OCOOCHHOCTH CTPOCHHS CIOpOdUTa U TaMeTo-
¢uta. Ocobennoctu pa3zButus 3aposia. [lopsaok Censrunen-
noBeie. CemericTBo CeNsAruHEIUIOBBIC (CENSITHHEIIA CEJSITHHEN-
nosugHast). Ctpoenue cnopodura 1 ramMmeTopuTa B CBSI3U C YCIIO-
BUSMH KU3HU. bruonornyeckoe 3HaueHNE pa3HOCIIOPOBOCTH.

4.3. | Kimacc XBolieBrie [Topsimok XBomiessie. CemeiicTBO XBOIIEBBIE (XBOII
noJieBoit). OcoOeHHOCTH aHATOMUU U MOP(HOJIOTUH CTIOpOdUTa U
rametoduta. CropoHomieHne. 3HaAYCHHE B TPUPOJE W IKU3HHU
4eJI0BEKA.

4.4. | Otnen [TanoporaukoBuaneie |[lopsinok [uareitnbie. CemeirictBo [IMTOBHUKOBBIE
(LIITOBHUK MYXCKOH). OCOOCHHOCTH aHATOMHH U MOP(}HOJIOTUU
cnopodura u ramerodputa.llopsnok CanpBunueBsie. CeMeHCTBO
CanbBUHUEBBIC:  CalbBUHUS  IJIaBamomas. buonornyeckoe
3HaYEHHUE Pa3HOCIOPOBOCTH

4.5. | T'onoceMeHHbIE pacTEHHUSI OcobenHocTH 1HKIIa pa3Butus. ['eorpadudeckoe
pactpoctpanenue. JXuzHeHHbsie Gopmbl. OCOOEHHOCTH pa3MHO-
xkeHnus. I'erepocniopust. buosornueckoe 3Ha4eHUE CEMEHHU.

4.6. | Oraen LiperkoBrie. Knacc CemeiicTBa: po3oBbie, 0000BBIC, KAITyCTHEIE, ACTPOBHIE

JBynonbHbIE
4.7. | Ornen LiperkoBrie. Knacc CeMeiicTBa: THIICHHEIC, MATIUKOBBIC
OnHoOoJIbHEIE
S. IousTHe puroneHo3a
Cooepoicanue 1eKyuoHHO20 Kypca

5.1. | Ilonstue o urtoneHose [Tousatue o ¢putorneHoze. OCHOBHbIE CTPYKTYpPHBIE 3JIEMEHTHI (U
TOIIEHO3a: SIPYCHOCTb, cocTaB, oOuiue. CHHY3UH, LEHOMOMYJIs-
nuu. CTpyKTypa ¥ BO3PACTHOM cOCTaB LIEHONOMYJIsIUil. MecTo
¢duroreHo3a B 6uocdepe.

5.2 | dennpodiopa ropoickoro BunoBoii coctaB u cTpykTypa AeHAPOGIOPH TOPOACKOTO (PUTO-

¢duTonenosa. neHo3a. O1eHKa COCTOSIHUS TOPOACKOH neHapodaopsl. XapakTe-
PHUCTHKA SKOJIOTHYECKOW (PYHKITUU 3€JIEHBIX HaCaKICHUH.
[TpomexxyTouHasi aTTecTalus — 3ayem
4 cemecTp
Cooepoicanue 1eKyuoHH020 Kypca
DuU3HO0JI0rHs PACTUTEIBbHON KIETKH
[Ipenmer, 3agaun Mertonp! uccienoBanuii. Pojb 0Te€UeCTBEHHBIX U 3apy OCKHBIX
1 |purodpusuonorum. YUYEHBIX B Pa3BUTHU (DPU3NOJIOTUHN PACTEHUI.
3amauu, CTOSIIINE Tepe]] COBPEMEHHBIMH (PUTO(PUZNOTIOTAMHU.
OcMoTHYECKHE SIBJICHUS B [TonsiTue 06 ocMoce, Typrope, CoCyIen cusie, BOIHOM I10-
2 |kieTke. TEHLMaJIe U TIOTEHIMaNIEe JaBlIeHNus. MeTobl uX U3MEPEHUH.
Teopun nocTymnaeHus BEIIECTB B PACTUTEIbHYIO KIETKY.
DoToCHHTE3
@OTOCHHTE3 U XJIOPOILIACTBL. | XMMUYECKUN COCTaB XJIOPOILIACTOB, UX CTPYKTYpa.
[TurmeHThI pacTeHui OHTOTeHEe3 U POoJIb UX B PoTOCHHTE3Ee. METO bl pa3ieicHus
3 nurMeHToB, padotel M.C.1[Beta. Xmopoduiisl, UX CTPOCHUE U

cBoiicTBa. KapoTuHouapbl, CTpoeHue, CHEKTPhI MOTJIOLICHUS.
DOUKOOMIMHBI, aHTOITMAHBI, UX (HU3HOJOTUUECKOE 3HAUCHHE.




MexanusM M DJHeEpreTuka

Paboter Tumupszera K.A. ®otopuznyecknii stamn

¢dboTocuHTE3A. dorocunTe3a. CHHITIETHOE U TPUILIIETHOE COCTOSIHUE XJIOPO-
4 ¢una. [ukmmuecknii 1 HEMUKIMYECKUN TPAHCIIOPT IIEKTPO-
HOB. [IpoaykThl poToxumuyeckoro stana ¢porocuaTesa. Csz —
IyTh CUHTE3a OpraHuuYecKux BemecTB. Cy
- pactenus. [ukn Xerua-Cneka-Kapnuinoa. CAM- pacteHusl.
Jbixanue pacreHuii
AmnaspobOnast u a3pobHast (aszel | Pabots baxa A.H. u [Tannaguna B.M. o Teopun 61o-
JbIXAHHUS. JIOTHYECKOTr0 OKUCIIEeHUs. [ THKOIM3 — ero cBsi3b ¢ OpOAUIIb-
5 HbIMU niponieccamu. Tumsl pocopunuposanus. Pons nerua-
pOT€HAa3 U UTOXPOMOB B IEPEHOCE BOAOPOIA U IIEKTPOHOB.
KopHeBoe nuranne pacrenui
KopneBoe nurtanue MexaHu3M NOIVIONIEHNS BellecTB KopHeM. MccnenoBanus
6 pacTeHuH. Cabunnna J[.A. u Konocosa N.1. mo mornomieHuto conei
KOpHSIMU pacTeHui. Bo3elcTBre KOpHEH Ha MOYBY.
PacTeHust 3aCOJIEHHBIX MOYB.
YcBoeHue a3ora [octynnenne u MeTaboIN3M a30THCTBIX COSTUHEHHA.
7 | pacTeHUsMHU. AmMuBI, BX poJib B pacTeHUsx. CuMOnoTudeckrue Gopmsl
YCBOEHHS a30Ta.
Poct ¥ pa3BuTHE pPACTEHUI
8 [Pocr pacrenuit. [Tonsitue pocra. Kpusas pocra. Ponb ¢utoropmMoHoB B
POCTOBBIX IIpoLieccax. BiusHUe BHEIIHUX YCIIOBUM HA POCT
pacteHuii. Dtanbl pa3BuTHs. SpoBu3anus U GoTONEPHOIU3M.
I'opmonanbHas Teopus usereHuss M. X. HalinaxsHa.
DU3HOIOTUYECKUE OCHOBBI Teopus nukIM4ecKoro crapeHus u oMonoxenus H.II.
9 | crapeHus pacTCHUHU. Kpenke.
Cooepoicarnue 1a00pamopHbIX 3aHAMUL
10 Paznuunpie popmbr 1raz- mo-| [IpuroroBieHne BpeMEHHBIX BIXKHBIX MTPENapaToB
nu3a. BnusHMe KaTMOHOB M| AnuAepMuca Yellyu Jyka. PaccmaTprBaHue mpenapaToB Ko-
AHUOHOB coyiel Ha (opmy u| KHIIBI JTyKa, HAOTIOIEHNUE 32 Pa3IMYHBIMU (hOPMaMH TLTa3MO-
BpeMs I171a3MOJIN3A. JI3a PACTUTEIbHOU KIIETKU: YTOJIKOBBIN, BOTHYTBIN U BBIITYK-
T 1a3monu3. Menonap30BaHMe MmI1a3MoJINTHYECKOTO METOAA
JUISL OLIPEJIENIEHNS BSI3KOCTH IPOTOIUIa3MBbl YelllyH JyKa. Bins-
HUE Pa3IuYHbIX TUIA3MOJIMTHKOB Ha BA3KOCTh
LIUTOIJIA3MBI.

11 Omnpenenenne cocymeit cuibl | [IpuroroBnenne 6pycodkoB KapTodens pa3InuHON JJIUHBI 1
PaCTUTENBHBIX KJIETOK IO W3- | pacTBOPOB pa3nnyHOM koHueHTpauuu ot 0,1 no 1 H. J{ns pac-
MEHEHHIO JJINHBI TKaHH. yeta Oepercs ciiydail, Korja H30TOHUYECKasi KOHIEHTpaIus He

BBI3bIBACT IJIA3MOJIN3 KJIETOK, @ TYprOpHOE JaBjieHue paBHO 0.
JnmuHa 6pyckoB KapTodens mpu
M30TOHUYECKOM KOHIIGHTPALIMH OCTAaeTCsl O€3 M3MEHEHUH.
Xpomarorpadudeckuii Me- | B ocHOBe pa3zeneHus MMrMEHTOB JICKUT
TOJl pa3/iefieHHsl MUTMEHTOB | Xpomarorpaduyeckuii MeToa pas3zeieHus Ha Oymare. [ 0ToBUT-
3€JICHOIO0  PacTeHUsT  Ha | ¢ CIHUPTOBAs BBITSKKA MMTMEHTOB JucTa nenaprouuu. [lomoc-
¢bunbTpoBaNBLHOM Oymare. Ky (punbTpoBanpHON OymMard HECKOJIBKO pa3 OKYHAIOT B BbI-
TSKKY JUISI IOJTYYE€HUSI CTOMKOM OKPACKH MOCJIE Yero MoMeIa-
12 IOT B BEPTHKAIBHYIO XpoMaTorpaduyeckyio kamepy. B Teuenue

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

metona M. C. LIser, 1904 r.
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OOHapyXeHHe JeruJIporeHas
B PaCTUTEIIbHBIX TKAHSX.

@DepMeHThI JETUIPOreHa3bl yUaCTBYIOT B IIEPEHOCE aTOMOB
BOZIOpO/a B a3poOHoH (aze apixanus. HA /[-comepxkarue
¢depments — nepBuunbie, ®MH — BTOpHYHBIE. AKTUBHOCTD
JETHIPOreHa3 OMPENEIAETCS C MOMOILIBI0 METHIOBOM CHHH.
Copepxainasics B paCTUTEIbHBIX TKaHAX JETUIPOreHas3a oT-
HUMAET BOJOPOX OT OKUCIISIEMBIX OPTaHUYECKUX COCTUHEHUN
U TIIEpeJiacT €ro METHJIEHOBOW CUHU, KOTOPast

IIPY ATOM NIEPEXOUT B BOCCTAHOBIICHHYIO OECIIBETHYIO

dopmy.

14

Onpenenenue aKTUBHOCTU
KaTrajia3bl U peayKTasbl B JIK-
CTBSAX DIOAEH.

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

BO3/yXa B MOJIOABIX JHCTBSAX, MEIJICHHOE B CTAPBIX JTUCTHAX U
OTCYTCTBHUE B YOUTHIX JIUCTBAX. DEepMEHTHI JeTHIPOTeHAa3bI
Y4YacTBYIOT B IIEPEHOCE aTOMOB BOJOPO/ia B a3po0HOi (haze
JBIXaHUsL. AKTHBHOCTB JETHIPOTEHA3 OMPEENeTCs C TOMO-
IbI0 MeTHIIeHOBOH cuHu. Cozeprkariascs B paCTUTEIbHBIX
TKaHSX JETUAPOreHa3a OTHUMAET BOAOPO.I OT OKUCIISIEMBIX Op-
TaHUYECKUX COECIUHEHUM U NIEPENAET €0 METUIEHOBOM CHUHH,
KOTOpasi IIPH 3TOM HIEPEXOIHUT B

BOCCTaHOBJICHHYIO O€CIIBETHYIO (popMmy.

15

MUKpOXUMUYECKUHN aHATIN3
30JIbl PACTEHHM.

[Ipu cxxuranum pacteHuid 00pazyercs 30J1a, B KOTOPOH Haxo-
AATCA MUHCPAJIBHBIC 3JICMCHTEI. Anammnz MMpOBOAAT HA COJIAHO-
KHCJION BBITSKKE 301161, [ KaXKI0ro eMeHTa noj1oopaH pe-
AKTUB, KOTOPBI 00pa3yeT ¢ COOTBETCTBYIOIIMM HOHOM IPO-
JYKT PEaKIuy, UMEIOIIHNI 0co0yto (hopmy

KPUCTAJUIOB WJIA XapaKTEPHBIN LBET.

16

Brnusinue xonuuecTBa gepMeH-
Ta M PEaKIUU CPEIbl Ha TUIPO-
JU3 Kpaxmana.

Heo6xoanMo ycTaHOBHTH CKOPOCTh THAPOJIN3A OT KOJMYECTBA
dbepmenTa. [Ipu yMeHbIIeHUH KOTMYecTBa (DepMEHTA aMUJIa3bl
BJIBO€ CKOPOCTb THAPOJIN3a KpaxMaia 3amesieTcs. B cunbHo
KHUCJION M CUJIBHO IIEJIOYHOM Cpelie TUAPOIIN3 KpaxMalia He
UJIET, T. K. pepMeHT He padoTaerT.

OnTUMaTbHBIMU YCIIOBUSIMH JIJ1s1 paOOTHI (hepMEeHTA SIBISETCS
HelTpanbHas U cnabokucas cpesa.

17

BnusiHue temnepatypsl Ha aK-
TUBHOCTb aMUJIA3bI.

Ammnitaza — GepMeHT, TOJTy9aeMblid U3 TPOPOCIINX CEMSH
SYMEHS, OTHOCUTCS K KJaccy rujpoinas. [lpomexyTouynbim
IPOJYKTOM TUIPOIN3a SBISIOTCS IEKCTPUHBI, KOHEUHBIE MPO-
JTYKTBI — MOJIEKYJIBI T1I0K03b1. CyOcTpaTrom i (hep- MeHTa
amMuIIassbl sBseTcs kpaxmain. Heo0xoaumMo ycTaHOBUTH CKO-
pocTh ruapoan3a Kpaxmaia ot temnepatypsl 20°, 50°, 100° C.
KoHeuHbIil mpoyKT THIpOJI3a — TIIF0K03a (MMeeT CBOOOIHYIO
IBJCTUAHYIO TPYIIITY) OTpeAesieTcs

(b eTMHTOBOM KUIKOCTHIO.

18

Pewenue 3anau o npou-
NEHHBIM TEMaM.

Pemarorest 3agaun no npoiAEHHBIM TeMaM. BeipaboTka
YMEHUH UCIOIh30BaTh (POPMYIIBI ¥ TAOTHUIIEI.

[IpoMexyTouHas aTTecTalus — 3auem

5 cemecTp

OcHOBBI MEKPOOHOJIOTHH

Cooepoicanue 1eKkyuoHH020 Kypca

Cnenupu4HoOCTH

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




1.1

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

[IpenmMer 1 3a1a4u MUKPOOUOIIOTHH, €€ OCHOBHBIE pa3/Iebl.
OcHoBHBIE 3Tarbl pa3BUTHSI MUKpoOunooruu. Padotsr A. Jle-
BeHryka, JI. [Tacrepa, 1. Meunnkosa, P. Koxa, C. Bunorpan-
ckoro, JI. IBaHOBCKOTO ¥ Ap. YYEHBIX.

2. | CucremaTuka u Kiaccupukanus 0axkrepui
CrtpyKkTypHasi opraHu3anus Krnerounas crenka, Karcynbl U 4eXJibl, UTOIIa3MaTHYecKast
2.1. | npokapuor MeMOpaHa U ee IPOU3BOIHBIC, pUOOCOMBI, SIIEPHBIH anmnapaT
OakTepul, )KTYTHKNA U BOPCUHKH, GUMOPUU U TIUIIH.
2.2. | Knaccudukanus 6axkrepuii Cucrtemaruka npokapuot. [ ' pubsl. AkTuHOMHLIETHL. bakTepun.
Bupycel. Muxomia3mel. bakrepuodaru. ®opmer Ki1eTouHOM
OpraHu3aIMK: CIIOPHI, IIUCTHI, O1acTyibl, akuHeThl. Knaccugu-
karus 6akrepuit mo C.B. KpacunsHukoBy, bepre.
3. | OTHOLICHME TPOKAPHOT K (JaKTOpPaM cpeabl
OTHoIIeHUe MPOKAPHOT K (ak- OTHolIEHNE TPOKAPUOT B TEMIIEPATYPE, CBETY, U BOJIE.
3.1. | Topam cpenbl OtHoleHne TpokapuoT K yciaoBusam pH cpeasl. Poct u
KyJIbTUBHUPOBAaHUE MUKpOOpraHu3MoB. [lepnoauueckue
KYJIbTYpPbl M 3aKOHOMEPHOCTHU uX pa3Butus. [lurarens-
HBIE CpPeIbl U UX KOHCTPYUPOBAHHUE.
4. | Jenenue, pa3MHOKeHHE, KYJIbTUBHPOBAHUE MUKPOOPTraHU3MOB
[enenue, pa3MHOKEHHUE, [Tutanue npokapuot. Pa3mMHokeHne OakTepuil: AejIeHne HyK-
4.| KyIbTUBUPOBAaHUE MHUKPOOpP- | JIEOMJIOB M OAKTEPUAIbHBIX KJIETOK. THUIIBI MUTAHUS: ayTOTPO-
TraHU3MOB ¢51 u retepoTpodbl. Pa3zHOBUIHOCTH ayTOTPO(PHOTO MUTAHHUSL.
Mexanusm nutanus y 6akrepuid. [ TyOMHHOE W HENIPEPHIBHOE
KYJIbTUBHPOBAHHUE.
5. | 'eneTuka nmpokapuort
I'enetuka npokapuor MyTtanuu y 6akTepuii, METOBI MTOIY4YEHUS MYTaHTOB.
5.1 ['eneTnveckue pekoMOMHAIMK y OakTepuii: TpaHchopma-
LUsl, TPAHCAYKIINS, KOHBIOTallUsl. 3HAUEHUE NEHETHUECKHUX
pekoMOuHanmid. ['eHeTHYeCKniA KOJT M €ro 0COOEHHOCTH.
Tpanckpunims u Tpancsaus. OcoOEHHOCTH TPAHCKPHIILIUU
Y TpaHCISIIMK y OakTepuid. Perynsius OnocuHTesa 0einka Ha
YPOBHE TPaHCKPUIILUH.
6. | Tunbl nuTanus 6akrepuii. Meradosm3M. Crioco0bl o0ecnevyeHnsi FJHeprueii - OpoxeHue,
a3poOHoe AbIXaHHe, aHA3POOHOe AbIXaHHe, (POTOCHHTE3, XeMOCHHTE3.
[IpeBpamenune  yraeponcozaep- | [lonarue o OpoxeHusix. TuUIbl OpOKEHUS: MOJTOYHOKHUCIIOE,
KaIux CIIMPTOBOE, TPOMMOHOBOE, MACITHOKHICIIOE, 3TUIIEHO- OYTHUIIO-
6.1. | coequnenunii. MeTtabonu3M Tmpo-| Boe u apyrue. bakTepuanibHOE paclieruieHne HeuTioI03b6l. Me-
KapuoT TaHOOOpa3yrome OaKTepu U UX POJIb B KPYTOBOPOTE YIIIEpo-
na. OKHCIIeHUE 3TaHOoJIa B YKCYCHYIO KHUCTIOTY.
DHepreTUYeckuii 1 KOHCTPYKTUBHBIN 00MeH, UX
B3anMOCBsA3b. OCHOBHBIE ITyTH aHAYPOOHOTO paciIerie-
HUS YTJICBOJIOB: TJIMKOJIN3, TEKCO30MOHO(DOChaTHBIN
MyTh, TyTh DTHEepa-Jlynoposa. bpoxxenue u gpIxaHue.
[{uka TpuKapOOHOBBIX KUCIOT, JbIXaTeIbHas 1IETb U T1e-
PEHOC AIIEKTPOHOB.
Muxkpobuonornyeckue AMMOHHU(UKALUS U BBI3BIBAIOIINE €€ OAKTEPUH.
MIPEBPAILCHUS] COEAUHEHHI Hutpuduxanus. deantpudukamnms. Guxcarus mMo-
6.2. | azora. JIEKYJSIPHOTO a30Ta: CBOOOIHOKUBYIIME U CUMOHO-
TUYecKue a3oTdukcaTopsl. bakrepuanbHble
ynobpenus. OOmias cxemMa KpyroBopora a3ora.
Cooepoicanue 1a00pamopHbuIX 3aHAMUL
1. | Cnennpu4HOCTH MPOKAPUOTHOM KJIETKH U METO/I0B ee N3yUYeHHUsI.




1.1

PaboTa ¢ MUKPOCKOTIOM U
KyJIbTypaMu OaKkTepuid

OcHoBHBIE TpaBUIIa padOTH B MUKPOOHOIOTHYECKOI Tabopa-
Topuu. MHCTpyKTax 1o TexHuke 6e3onacHocTH. PadoTa ¢
MHUKpOcKonoM. [IpuroroBieHne nuTaTeabHBIX CPE.

Meroanka CoBpeMeHHbIE METO/Ibl MUKPOCKOIIUYECKOT0 UCCIIEOBAHUS.
MIPUTOTOBJICHUS Merton pa3naBie€HHON Karuiu, METOJ «BUCSUYEH) Kalllu,
1.2.| MHKpOOHOIOTHUYECKUX METO]T IPUKU3HEHHON OKPaCKU, METO (PUKCAITIH.
IpenapaToB
2. | CucremaTnka u Kiaccupukanus OaKkTepui
Nzyuenune mopdomorun Nzyuenune paznoobpasust GopM MHKPOOPTAHN3MOB HAKOIIH-
2.1. | GakTepwuii. TEJBHBIX KYJIbTYP CEHHOM M KapTO(EeIbHOM MaNouku, HeCo-
BEPILEHHBIX I'PUOOB U APYTUX KYJABTYpP MO BEIOODY.
MuKkpoOHOIOTHYECKUI aHATH3 CaHuTapHO- MUKPOOHOJIOTHYECKUM aHAJIN3 METOJIOM CMBIBOB.
2.2. | mumeBbIX MPoaykToB MeTogoM | [logcueT konmudecTBa OakTepHallbHBIX KOJIOHUH. BrisBieHue
CMBIBOB IPaMITOJIOKUTEIBHBIX U IPAMOTPULIATEIbHBIX MUKPOOTaHU3-
MOB IIpU TOMOILM OKpacku 1o ['pammy.
3. | OTHoweHMe K (pakTOpPaM cpeabl
MukpoOHOIOTHYECKUH aHATH3 Bakrepuanbheie O0ne3HN pacTeHui, OakTepro3bl. M3ydyenue He-
3.1. | onuduTHOI GaKTEpHATLHON MHUK- CIIOPOHOCHBIX OakTepuii ceMelicTB: Mycobacteriaceae,
podJIopHI. Pseudomonadaceae, Bacteriaceae. [Toacuer konnyuecTBa OaKTe-
pUaNbHBIX KoJIoHUM. OKpacka no ['pammy.
4. | lleieHue, pa3MHOXKeHUE, KYJbTHBHUPOBAHNE MUKPOOPTraHM3MOB
PasMHoOxeHMe 1 KyabTHBHPOBa- | PazMHOXeHHe OakTepHii: AeJeHne HYKJICOUI0B U
4.1. | Hue 6axTepuit OakTepuaTbHBIX KJIETOK. [ TyOMHHOE U HEeTIpEPHIBHOE
KyJIbTUBHpOBaHue. [leprnonnueckue KyabTyphl U 3a-
KOHOMEpPHOCTH uX pa3Butus. Habmonenue 3a poctom
Y pa3MHOXXEHUEM HAKOIMUTENbHBIX KYJIbTYp CEHHOU
MaJI0uku 1o (azam pocra.
Lemomno3opazpymatoniie 6ak- | epMeHTaTUBHOE pa3sIOKEHUE LEIIoNo3bl. DepMeHTh
4.2. | Tepun [EJUTIOJIa3HOr0 KOMIUIeKca. PasioXeHHe IeJUTION03hI B
a’pOOHBIX YCIOBHSIX.
5. | 'eHeTHKA MPOKAPHUOT
Muxkpodopa 3epHOBBIX KynbTyp | M3ydenue snudutHol 6akTepuanbHOil Mukpodopsl. O0rmas
5.1 00CEeMEHEHHOCTh 3€pHa, Kpymbl, MyKH. [IpuroroBieHmne Muk-
porpenaparoB OakTepuu: repOuKosa, CeHHas U KapTodenbHas
najnouku. M3yuenue Bo30ynurteneii Oone3Hel 37aKOBBIX pac-
TEHUN U KPYISHBIX KYJIBTYP.
6. | Tunbl nuTanus 6axkrepuii. Meradou3M. CriocoObl o0ecnevyeHnsi FJHeprueii - OpoxeHue,
a3poOHoe AbIXaHHe, aHA3POOHOe AbIXaHHe, (POTOCHHTE3, XeMOCHHTE3.
6.1.| baxTepun MOJIOYHOKHUCIOTO N3zyuenne 6akTepuii roMopepMEHTaTUBHOTO U
OpoXKeHUs rerepodepMeHTaTuBHOTO OposkeHus. [Ipurotornenne
npemnapara MosiouHoi riecenn Oidium lactis.
6.2. | Ananu3 mukpodIopsl Bo3nyxa, | Meroa mpsMoro mocesa, MeTo pa3zoasienus. OCHOBHbBIE

BOJAbI U ITOYBBI

MpeICTaBUTENN MUKPOGIIOPHI TTOYBBI, BOABI 1 BO31yXa.
[TaTorenHas u ecrecTBeHHass MUKpodIopa.

HpOMe)KyTO‘IHaH aTTeCTanus — OK3dMEH




4 Ilopsinok OLeHMBAaHHUS YCIEeBAeMOCTH W CGOPMHPOBAHHOCTH KOMIIeTeHIHH o00y4aro-
Ierocs B TeKyIlel U MPOMe:KYTOYHOM aTTecTalum.

JUJis TIOJIOKUTENHFHOM OIEHKU MO pe3yJIbTaTaM OCBOCHHUS TUCIUILIMHBI 00yJaroIeMycs: HeoO-
XOJIUMO BBITIOJIHUTH BCE YCTAHOBJIEHHBIE BUJIbI YU€OHOM pabOTHI.

Tabmuma 7 - bamuibHO-pEHTHHTOBAs OIIEHKA PE3yIbTAaTOB y4eOHOH pabOThI 00YJarOUTUXCs IO
BujaM (BPC)

VYuebnas pado-| Cymma | Bunsl u pe3ynbraTsl OneHka B aTTecTaluu baner

Ta (BUIBI) O0ayoB | ydeOHOM pabOTHI

2 cemecTp

Tekymas 60 |Ilocemenune 3amsatuii|l10 6amaoB 3a 100%  1ocemeHue 0-10
yuebHas pabo- (HamMuMe  KOHCIEK-|ayAMTOPHBIX 3aHATUH
Ta B CEMeCTpe TOB JIEKLUH, 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-
BBHITIOJIHCHHE oo0T). HICHHYIO JIa0OpaTOpHYIO paboTy
3a7[aHUM )

CPC — 3amura nous-|12 0aajioB 3a rpaMOTHOE M YETKOE 0-20
TUIHOTO amnmapara  |[M3JI0’KEHHE MOHATUMHOTrO amnrapara

Hroro no rexyiuei padore B cemecTpe 0-60
[Ipomexyrou- 40 |2 reopernyeckux Bo-|Ilo 10 0a/uI0B 3a TEOPETUYECKHIMA 0-20
Hasa aTTecTarusd npoca BOIIPOC
(9K3aMeHn) Ipuknangnoe 3ananne (20 6a1710B 332 MPABUIIBHO BBIIOJIHEHHOE 0-20

3a/1aHue

HTroro 3a 3x3amMeH 0-40

CyMmMmapHasi OlleHKA M0 JUCIHHUIIMHE: CyMmMma 0OamioB TEKyIIeH U MPOMEKYTOYHOU aT-
TecTaluu 51-100 6.

3 cemecTp
Texymas 80 |Ilocemenue 3ansaTuii|l0 6amaos 3a 100%  nocemenue| 0-10
yaeOHast pabo- (HaIMuMe  KOHCTICK-|ayJUTOPHBIX 3aHATHN
Ta B CEMECTpE TOB JIEKI[UH, BBINOJ-
(ITocemenue HeHue 1a6. pabor)
3aHATHH 1o 3ammra nabopartop-2 Gaaa 3a OPOPMIICHHYIO B COOT- 0-30
pacIlicaHuio | HbIX pabotr (15 pa-|[BeTcTBUM C TPeOOBAHWSAMHU W 3aIllU-
BBITIOJIHEHHE 00T). HICHHYIO JJA00PaTOPHYIO padoTy
3aJJaHUi) CPC BoINONHenne|12 6auioB 3a rpamMotHoe M 4erkoe| 0-12
WHJIUBUIYAJIbHOTO  |M3JI0’KEHHE MOHSATUIHOTO armapara
3aJlaHus
CPC — Tekymiee Te-|2 TECTOBBIX Cpe3a 3a KaKIbIH U3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO MOJYy4YHUTh 14 0as1/10B

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

HTroro 3a 3auer 0-20

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

TecTaluu 51 -100 6.

4 cemecTp




Texymas 80 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenue| 0-10
yaeOHast pabo- (HaIMUMe  KOHCTICK-|ayJUTOPHBIX 3aHATHN
Ta B CEMECTpe TOB JIEKIMH, BBINOJI-
(ITocemenue HeHue 1a6. pabor)
3aHATUN o 3amura gabopartop-|2 6ajia 3a 0hOPMIICHHYIO B COOT- 0-30
pacIUCaHuI0 | HbIX pabor (15 pa-[BeTcTBUM ¢ TpeOOBAHUSAMHU U 3allH-
BBITIOJIHEHHE 60T). HICHHYIO JJa0OpaTOpHYIO paboTy
3aJ1aHMiH) CPC BbINOJIHEHKE (12 OasnoB 3a rpamMoTHoe M uerkoe| O0-12
WHAUBUAYAILHOTO  |M3JI0’KE€HHUE MOHSATUIHOTO anmnapara
3a/laHus
CPC — Tekymee Te-|2 TECTOBBIX Cpe3a 3a KaKIbIA U3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO NMONY4YUTH 14 Ha/1s10B
Hroro no rexkyuieii padore B cemecTpe 0-80
[Ipomexyrou- 20  |Teopermuecknii Bopoc|10 6ajJIOB 32 TEOPETUYECKUN BO- 0-10
Hasl aTTecTanus poc
(3a4eT ¢ oIeH- [Ipukmnannoe 3aganve |10 6aaJ10B 32 MPaBUIBHO BHITIOJTHEHHOE 0-10
KOM) 3aJlaHHC
Hroro 3a 3auer 0-20

CymMapHasi olleHKa Mo AUCUHILIMHE:

Cymma 6aioB TEKyIIeH U TPOMEKYTOUYHOM at-

rectarmn 51— 100 6.
5 cemecTp
Texymas 60 |Ilocemenue 3ansaTuii|l0 6amioB 3a 100%  nocemenune| 0-10
yaeOHast pabo- (HaIMUMe  KOHCTICK-|ayJUTOPHBIX 3aHATHN
Ta B CEMECTpe TOB JIEKIMH, BBINOJI-
(ITocemenue HeHue 1a6. pabor)
3aHATUN o 3amura gabopartop-|2 6ajia 3a 0hOPMIICHHYIO B COOT- 0-30
paclUCaHuI0 | HBIX pabor (15 pa-[BeTcTBUM ¢ TpeOOBAHUSAMHU U 3allH-
BBITIOJIHEHHE o0oT). HICHHYIO JJA00paTOPHYIO padoTy
3a[aHMIA) CPC — 3ammra nous-|12 6auioB 3a rpamotHoe u detkoe| 0-20
TUIHOTO ammapara  |M3JI0KEHHE NOHATUMHOIrO anrapara

Hroro no rexkyuieii padore B cemecTpe 0-60
[IpomexyTou- 40 |2 Teopernueckux Bo-{Ilo 10 O0annoB 3a TeopeTHUECKHil 0-20
Hadg arTecTanusd npoca BOIIPOC
(9K3aMeH) INpuknagHoe 3amanue |20 6a10B 32 MPABUIBHO BBITIOJIHCHHOE 0-20

3aJaHUC
HToro 3a 3x3ameH 0-40

CymMapHasi olleHKa 10 AMCUHILIMHE:

TeCTallNU

51-100 6.

Cymma 6aioB TEKyIIe U MPOMEXYTOUHOM aT-

ITepeBon 6amioB 3 100-6amibpHOM MIKaNEl B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

Cymma 0ajli10B OrMmerka ByKBeHHbIN JKBUBAJIEHT
JJIS1 T CHMTLTHHbI
86 —-100 5 OTIU4YHO
66 — 85 4 Xopouio
51 -65 3 Y 10BJIETBOPUTEIHHO
0-50 2 HeynoBneTBopUTeIbHO




5 MarepnajJibHO-TEXHHYEeCKOe, IPOrpaMMHOEe U Y4eOHO-MeToquYecKoe odecredyeHue aunc-
HUITHHBI.

5.1 YueOnas iuTeparypa

OcHoBHas1 yuyeOHas JIUTEpaTypa
1. 3aBunoBckas, T.C. boranuka: anatomust 1 Mmopdosorus: kypc neknuii / T.C. 3aBugoBckas. —
MockBa ; bepmun : [upekr-Meaua, 2018. — 212 c. — Pexum pgocrtyna: mo MNOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=484135 (nara obpamenus: 07.01.2021). — ISBN
978-5-4475-9635-4. — Tekcrt : 3IEKTPOHHBIN.
2. [Taryauna, C.K. boranuka. Cucrtemartuka pacrenmii: yueOnoe mocoome / C.K. I[larynuna,
H.M. KiitounukoBa ; MOCKOBCKMI INEJarorMueckuili rocyapCTBEHHBIM yHUBEpcUTET. — MocCkBa :
[Tpomereid, 2013. - 124 C. - Pexum JOCTyMa: o IIOJIIHUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=240522 (mata obpamenus: 07.01.2021). — ISBN
978-5-7042-2473-0. — TekcT: 2NEKTPOHHBIH.
3. Kypanosa, H.I'. Mukpo6uonorus: yue6Hoe nocobue / H.I'. Kypanosa, I'.A. Kynaraaze ; Moc-
KOBCKHH IMEIaroru4eckuii rocy1apcTBeHHbIN yHUBepcuTeT. — Mocksa : [Ipomereit, 2013. — Y. 1. IIpo-
KapuoThueckas kimerka. — 108 c¢. : wmi., Tabm., cxem. — Pexum npocTyma: MO TOJIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=240544 (nara obpamenus: 07.01.2021). — ISBN
978-5-7042-2459-4. — TekcT : 3IEKTPOHHBIN.
4. Kypanora, H.I'. MukpooOuosorust : yuebnoe nmocodue : [16+] / H.I'. KypanoBa. — Mockga :
[Ipomereit, 2017. — Y. 2. Metabonusm npokapuot. — 100 c. : cxem., ni. — Pexxum nocrymna: mo mog-
TIHCKE. — URL.: https://biblioclub.ru/index.php?page=book&id=483200 (mara oOparreHus:
07.01.2021). — ISBN 978-5-906879-11-0. — TekcT : 31eKTpOHHBIN.
5.Annpees, B.I1. Jlekiuu o ¢usnonoruu pacrenuii : yueoHoe mocooue / B.I1. Anapees ; Hayu. pen.
I'A. BopoGeiikoB ; Poccuiickuii rocymapCTBEHHBIH MeNaroru4eckuii yHuBepcuteT uMeHu A. .
I'epuena. — Cankrt-IleTepOypr : Poccuiickuii rocyapcTBEHHBIN TEJarori4eCKuii YHHUBEPCHUTET HM.
AN. Tepuena (PITIY), 2012. — 300 c. : cxem., Ta0m., wi. — Pexxum mocTyma: Mo MOAMUCKE. —
(mara oOpamenus: 07.01.2021). — buGmuorp.: c¢. 281. — ISBN 978-5-8064-1666-8. — Tekct :
IEKTPOHHBIN.
6.Kapaces, B.H. ®usumonorus pacreHuii: sKkcrnepuMeHTanbHble wuccienoBanus / B.H. Kapaces,
M.A. Kapacesa ; IToBOKCKHMIT TOCYIapCTBEHHBII TEXHOIOTHUECKUIl YHUBEpcHTeT. — Momkap-Ona :
[ToBOMXKCKMI rocyaapCTBEHHBIM TeXHOJOrnuecku yuusepcurert, 2018. — 312 c. : win. — Pexxum no-
cryna: nmo nmoxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=494310 (nata obparie-
Hus: 07.01.2021). — bubnauorp.: c. 291-297. — ISBN 978-5-8158-1999-3. — TekcT : 31EKTPOHHBIH.

JonmonHuTebHAs Y4eOHAasl JJUTEpaTypa

1. Banos, A.JI. DBomonus u QuiaoreHus pacreHuil: yuedHoe nmocodue / A.JI. IBanoB. — Mockaa ;
bepmun : [upext-Menua, 2015. — 292 c.. un. — Pexum pgoctyma: 1O TMOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=276518 (nara obpamenus: 07.01.2021). — bub-
auorp. B KH. — ISBN 978-5-4475-3833-0. — DOI 10.23681/276518. — TeKCT : 2JIeKTPOHHBIH.

2. Kumenko, N.T. [Ipaktudeckuii Kypc 00TaHUKH (IIUTOJIOTHUS, TUCTOJIOTHUS, MOP(OTIOTHUSI, AHATOMUS,
cucreMatuka): yueoHuk : [16+] / .T. Kumenko. — Mocksa; bepnun : lupexkt-Meaua, 2020. — 351 c.:
WL, CXEM. — Pexum J0CTyHa: o HOJITIHCKE.

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

3. Mypanosa, E.O. MukpoOuosorusi: moJHbIN Kypc K dk3ameny : [16+] / E.O. Mypanoga ; Hayunas
kHMra. — 2-e n3a. — Caparos : Hayunaa kuura, 2020. — 335 c. — Pexum gocTymna: no MOAIKMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=578516 (nara obpamenus: 07.01.2021). — ISBN
978-5-9758-1924-6. — TekcT : 2NEKTPOHHBIMN.

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




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

5. JlapuonoB, A.B. T'eHeTHMKa MHUKpPOOPIaHWU3MOB: OJJIEKTPOHHOE YdeOHOe mocobue (TEeKCTo-
rpadgudeckue yueOHsie mMaTepuainsl) : [16+] / A.B. Jlapuonos, C.H. SIkoBnesa ; KemepoBckuii rocy-
napcTBeHHbIN yHuBepcutet, Kadenpa renernku. — Kemepoo : KemepoBckuii rocyaapcTBeHHBINH YHU-
Bepcurer, 2015, - 173 C. : un. — Pexum  pocryna: 00  MONIWCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573809 (nara obpamenus: 07.01.2021). — bub-
auorp. B KH. — [ISBN 978-5-8353-1885-8. — TekcT : 2JIeKTpOHHBIM.

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

7. ampos, M.1. DMOpuonorust u BocpousBeicHHe pacTeHuil : yueonoe nocobue / .M. Hlampos. —
Canxrt-IletepOypr : Poccuiickuii TocynapcTBeHHBINM Tiegarorndaeckuii yaupepcurer um. A.U. I'epriena
(pTITY), 2015. - 200 ¢ : wir — Pexum gocTyma: MmO  MOAMHCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=435455 (nara obpamenus: 07.01.2021). — bu6-
auorp. B KH. — ISBN 978-5-8064-0000-0. — TekcT : 3J1eKTPOHHBII.

5.2 MaTepuaibHO-TeXHH4YECKOE U POrpaMMHoOe o0ecreyeHue TUCIUIIHHBI.

Y4eOHble 3aHATHS IO AUCIUILTMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

336 KaOuHer 6oTaHuku. YueOHast ayJUTOPHUs JJISl IPOBEJCHUS:

-3aHATUHN JIEKIMOHHOTO TUTIA;

- 3aHATUH Ja00PAaTOPHOTO TUTIA;

- TPYIIOBBIX U UHIAUBUYaTbHbBIX KOHCYIbTAIIHU;

- TEKYIIETO KOHTPOJISI M IPOMEXKYTOUHOM aTTecTaluu.

CneunanusupoBanHas (yueOHasi) MedesIb: I0CKa MeNIOBast, Kaeapa, CTOJIBI, CTYJIbSI.
OO6opynoBanue Ajs Npe3eHTANMH Y4eOHOr0 MaTepHalia: nepeHocHoe - HOYTOYK, MPOEKTOp,
JKpaH.

JlaGopaTopHoe o0opyaoBaHMe W MaTepuaabl: MUKpockomnbl (10 mT.), XOMOAMIEHUK, HAOOPHI
MUKpPOIIpENnapaToB JEMOHCTPAIIOHHbIE IO OOTaHHMKE, MaTepuaibl JUIsl MPOBEACHUS MPAKTUUYECKUX U
1a00paTOPHBIX pabOT (MUKpPOMpPENaparhl, MPECcChl U CYIIKH PACTCHHIA), pAaCTCHHUS] KOMHATHBIC IS
1ab0opaTOPHBIX padoT.

YueOHo-HarIsAAHBIE OCOOUS: TepOapuil yueOHbIN, TaOIUIIBI I JAOOPAaTOPHBIX 3aHATHH, pac-
TEHUs1 KOMHATHbIE.

Hcnoab3zyemoe mporpammHuoe odecneuenne: MSWindows (MicrosoftimaginePremium 3 year
1o cyomuneH3noHHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.), LibreOffice (cBo-
6oH0 pacmpoctpansiemoe [10).

HNuTepHer ¢ odecnieyenuem nocryna B IUOC.

341 JlaGopaTopusi NOYBOBeAeHHUs 1 T€000TAHUKHU. YUeOHas ayAUTOPHS [IJIS TIPOBEICHUS
- 3aHATHH JEKIMOHHOTO TUIIA;
- 3aHATUI 1a00PaTOPHOTO THUIIA;
- TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIIUI;
- TEKYILIETO KOHTPOJIS ¥ POMEKYTOUHON aTTeCTaLlUN;
CneunanusupoBanHas (yueOHasi) MedesIb: I0CKa MeNloBas, Kadeapa, CTOJNbI, CTYJIbs, 1a00paTOPHBII
CTOJI, BBITSDKHOM IIKa(), paKOBHHA.
OO6opynoBanue AJs Npe3eHTAIIUHM Y4e0OHOr0 MaTepHaJia: CMmayuoHapHoe - KOMIBIOTEP, NepeHOCHOoe
- IPOEKTOP, IKPaH.
JlaGopaTopHoe 000py10BaHHe U MATEPUAJIbI: TEPMOCTATHI, BECHI, IIeUb My eabHasl, MaTepUaIbI
JUIS IPOBEICHUS TAaOOPaTOPHBIX padoT (XUMHUUECKas MOCy/a, MUKPOIpEnapaThl, 00pa3Lbl OYB).
Y4yeOHo-HarIsIIHBIE OCOOMSI: TEMATHYECKHUE KApPThI, KOJUICKITUS MUHEPATBHBIX YI0OpEeHUH, Ta0u-
I1bI, TOYBEHHBIE MMPOQIIIN, KAPTHI.
Hcnoan3yemoe nporpammuoe obdecneuenue: MSWindows (MicrosoftimaginePremium 3 year mo




cyonmieH3nonHomy noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpocTpansiemoe [10).
HutepHer ¢ obecnieyenuem gocryna B JUOC.

342 JlaGopaTopusi IOYBOBeAeHHUS U T€000TAHUKU. YUeOHAs ayTUTOPHS ISl IPOBEACHHS:

- 3aHATHN TaOOPATOPHOTO THUIIA;

- TPYIIIOBBIX M UHIUBUAYAIbHBIX KOHCYIIbTAIUI;

- TEKYIIETO0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTALINH.

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

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

Hcnoab3yemoe mporpammuoe odecnedenne: MSWindows (MicrosoftimaginePremium 3 year mo
cyomuniensnoHHomy noropopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo-
6o1H0 pacmpoctpansemoe [10).

HNuTepHer ¢ o0ecnneuennem nocryna B JUOC.

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

1. IInmantapuym OTKpBITBII OHJIANH aTiIac-ONpEAEIUTENb paCTEHUI U JuIIaiiHuKoB Poccun u compe-
JenbHBIX cTpaH http://www.plantarium.ru

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

3. Huctutyr npobimem oskomormu u dBomoruu  uM. A. H. Ceeprioa PAH: ba3el  manHBIX
http://www.sevin.ru/collections/

4. KoHCHEKT COCYIUCTHIX pacTeHUH maHapkTuueckon (iopsl http://panarcticflora.org/

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

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

7. buopaznooOpaszue Anrtae-CasHcKoro 3Koperuona http://www.bioaltai-sayan.ru/

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

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

10. borannueckuii cepBep MockoBckoro yauuepcurera. OauH U3 Hanbojiee U3BECTHBIX BO BCEM MHUPE

POCCUIICKIX OMOJIOTHYECKUX PECYPCOB, UMEIOIINK BEPCUU Ha § A3BIKaX. -

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

11. MexperuoHainbHOE MUKPOOHOJIOTHYECKOE coo0mIecTBO http://microbiosociety.ru/




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

6 Unble cBeneHus U (MJIM) MaTepPUAJIbI.

6.1.IlpumepHbIe TeMbI MUCbMEHHBIX Y4eOHbIX padoT

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

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

NPOMEKYTOYHOMY KOHTPOJIIO

Pasznesnsl u TeMbI

[TpumepHBIe TEOPETHYECKHE BOIIPOCH

ITprMepHBIE TPAKTHYECKHE 3aTaHUSL
/ 3amaun

2 cemecTp

AHaTOMH$1 H MOP(0JI0THs pacT

eHH i

AHaTomus u
MOpGOIIOTHS
pactenuii. Opra-
HU3AIUsl TUIUY-
HOM  pacTUTENb-
HOU KJIETKH

1. BoraHuka kak Hayka, MpeJIMET U MECTO B
cucteme Hayk. luddepeHimanuy 00TaHUKH.
2. OcoOEeHHOCTH OpTraHU3alMy PACTCHUH.

3. Kuerka KaK CTPYKTYPHO-
(hyHKIIMOHATBHAS SIMHUIA KUBBIX CYIIECTB.
OCHOBHBIE TIOJIOKEHUSI KJIETOYHOI TEOopHWH.
Knaccudukarus KIeTok.

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

5. BereratuBHBIE OpraHpl pacTeHHUN — 00-
€ 3aKOHOMEPHOCTH CTpOeHus (Tosp-
HOCTb, CHMMETpPHSI, aHAJIOTHYHBIE H TOMOJIO-
TUYHBIC OpPTraHbl, METaMOP(O3 U CICIHAITH-
3amus, OJUTOMEpHU3alus, PEAYKIUS U TeTe-
pobarmmsi).

6. BerBneHue, ero TUIBL. DBOJIOIMS BETB-
JICHWsSI Y PACTCHUH.

1. TlogmucaTe Ha WUIIOCTPALUU
CTPYKTYPHBIC DJIEMEHTBI PaCTHUTEIb-
HOM KJIETKHM M IOSCHUTh MX Ha3Ha-
YeHHe.

Knaccudukanus
U CTPOCHHE pac-
TUTENBHBIX  TKa-
HEeH

7. Tlonsatue o TkaHax. IIpUHIMIBI Kiaccu-
(uKaluy pacTUTEIbHBIX TKaHeH. [IpocThie U
CJIO’KHBIC TKAaHU.

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

9. IlepBU4HBIC TTOKPOBHBIE TKAaHU — (POPMHU-
poBaHUE, CTpoeHHUE, PYHKIIUH.

10. BropuuHbsle ¥ TpPETHUYHBIC TMOKPOBHBIE
TKaHU — (OPMHUpPOBAHHUE, CTpPOCHHE, (DYHK-

17078
11. Mexannueckue TKaHu. KoseHxuma,
CKIIEpEHXUMA, CKJIe-

peHIBl — MPOUCXOXKICHUE, KIaCcCUPUKAIWS,
CTpoeHHE U (HYYHKIIUH.

12. Kcunema: MpOUCXOXKICHUE, CTPOCHHUE,
(YHKIIMU ¥ 3BOJTIOLUS TIPOBOSIIHX DIIEMCH-
TOB.

13. OCOOCHHOCTH CTPOCHHS W  3BOJIOIUH
(h103MBI.

14. TIpoBoasiiiue My4kd UX TUIBL. Pazmerie-
HHUE B TEJIE paCTCHUS.

15. OCHOBHBIC TKaHU: aCCUMUWISIIMOHHBIC U
3ar1acaroniue.

2. TlogmucaTe Ha WLTIOCTPAIIAN
CTPYKTYpHBIE DJIEMEHTBI PaCTUTEIh-
HOW TKaHH W TOSICHUTHh MX Ha3Hayde-
HUE.

3. PaccmorpeTh MUKpompenapar u
HA3BaTh TUII PACTUTEILHOU TKaHHU.

3apoaplll U 1Ipo-
pPOCTOK Kak
HaYaJIbHbIE JTAIIbI

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

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

HbIX pacTeHul otnena [{BeTkoBbIE.

5. Omnpenenuts NPHHAIICKHOCTD




OHTOTEHE3a LIBET-
KOBBIX paCTCHUH

18. CTpoeHHE CEMEHH W 3apoJIbIllia OJHO-
JIOJIBHBIX pacTeHuil otnena [{BeTkoBbIE.

19. PazButre mpopoctkoB cemsH. Ilepuoau-
3aIs BO3pacTa pacTeHUI.

CEMsIH pacCTeHUH B pa3gaTOYHOM Ma-
TepUaJie CHCTEMAaTHYECKUM TpYII-
nam.
6. TloamucaTh Ha WILTIOCTPAIUH
9Tanbl Pa3BUTHS TMPOPOCTKA pacTe-
HUSL.

Kopens u kopHe-
Basl cucTemMa

20. Kopenp — kak OCHOBHOH BereTaTuB-
HBbI} opraH pacTeHuil. ['UmoTe3sl MPOUCKOK-
JICHUS KOPHSI.

21.Knaccudukanuss xopHed. Bumonsmene-
HUS KOPHSL.

22. Crpoenne u (HyHKIIMOHATHHBIC 30HBI
KOPHSL.

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

7. W3 npennoKeHHOTO pacTUTEINb-
HOTO MaTepuajia BBIOpaTh 00pa3Ibl
BUIOW3MEHEHUsT KopHA. lloscHuTh
MEXaHU3M Pa3BUTHs JaHHBIX BUIO-
U3MCHCHUM.

IToOer u cucrema
o0eros

24. TlobGer u cucrema moOeroB. Bo3amkHO-
BEHUE MMOOETOBON OpPraHU3aIlui Y PACTCHHIA.
25. BunousmeHeHne moOeros.

26. CTtpoeHre W BUIBI TIOYCK. buomorude-
CKO€ 3HAYCHHE TTOYKHU.

27. AHATOMHUYECKOE CTPOCHHE CTeOs Ipe-
BECHBIX PACTECHHUI.

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

29. Mopdoiorus nucta. OHTOreHe3 JIMCTA.
30. AHaTOMHYECKOE CTpPOCHHE JIUCTa —
XBOUHBIX, ABYNOJBHBIX M OJHOAOIBHBIX
pacTeHui.

8. U3 mpennoxeHHOTO PacTHTEIhb-
HOTO Marepuaja BBIOpaTh 00pasIlbl
BUJOM3MEHeHus1 ToOera. lloscHuTh
MEXaHW3M Pa3BHTHUS JIAHHBIX BUIO-
HU3MCHCHUM.

9. TlonmmucaTh Ha WLIIOCTPAIIUN
CTPYKTYpHBIE DJEMEHTBI H TKaHH
crebnst pacteHus. ONPeaeTuThb KU3-
HeHHYI0 QopMmy oOpasta cTebus
pacTeHusl.

Bocnpoussene-
HUE€ U pa3MHOXKe-
HUE PaCTCHUM

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

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

34. 1IBeTOK — Kak YHHMKAJIBHBIA OpraH pas-
MHO>KEHUS TIOKPBITOCEMEHHBIX PACTCHHA.

35. OKOJOIBETHUK — CTPOEHHUE U THIIHI.

36. OmpUICHHE — MEXaHU3MBI, THIIBI OIBLIC-
HUS ¥ UX 9BOJIOIIHSL.

37. Pa3BuTHe CEMAH TOJIOCEMEHHBIX U IIBET-
KOBBIX PACTCHHUH.

38. [lmox :cTrpoeHue, 3HadYeHHe, Kiaccudwu-
Kalusl.

10. ITocTpouTh >KH3HEHHBIM ITUKI
Polytrichum commune.

11. TlocTpouTb W3HEHHBIM UK
Dryopteris filix- mas.

12. TlocTpouTb >KU3HEHHBIM UK
Pinus sylvestris.

13. Jlate Mop(ororHIecKoe OIH-

caHne obpasia pacTeHUS.

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

39. BeIxon pacTeHHi Ha Cylly, TpOOIEeMBI
HA3eMHOW JKU3HH, HaIpaBieHUs Mopdoio-
TUYECKOH 3BOIHOLUN.

40. DOpMBI 3BOJIOLIHH.

41. Tlapamnenusm B ABOJIOIUHU U €TO CIIEM-
CTBHSL.

42. CoOTHOILIEHUE OHTOreHeza W (uore-
He3a.

43. TlonsTHE O XU3HCHHOU (popMe y pacre-
Huil. Kiaccudukaius xu3HeHHBIX (GOpM 110
T.U. CepeOpsikoBy.

44. Knaccudpukanus >XM3HEHHBIX (HOpM 11O
K. Paynkuepy.

45. DKOJIOTMYECKHE TpPYyNNBl pPacTeHUH IO
OTHOLICHHUIO K (aKTOpaM CpeJbl.

14. TlogmucaTe Ha WUIIOCTPALIUU
JKu3HeHHBIe (hopMBI pacTeHui mo K.
Paynxkuepy.

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

3 cemecTp

CucreMaTHKA pacTeHui




BBenenue B
CHUCTEMaTUKY
pacTeHui

1. IlpakTuueckoe M TEOpETHUYECKOE 3Ha-
YeHUs KIacCH(UKAINN OPraHWYECKOTO MH-
pa. HckyccTBeHHble cucTeMbl. buHapHas
HoMmeHknatypa K. JIunues. 3HadeHue 3Bo-
JIFOLIMOHHOM TEOpUM AJISI Pa3BUTHSI CUCTEMa-
UK. [IpuHIUNBE TOCTpOCHUS PUIOTCHETH-
YECKUX CUCTEM.

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

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

HapctBo I'pu-
OBl

3. O0mwas xapakTepuUCTUKa TPHUOOB W TpH-
0OMOJOOHBIX OPraHU3MOB (JYMHULETOB H
TICEBJIOMUIIETOB): CTPOCHHE, CIIOCOOBI TTHTA-
HUS U Pa3MHOXKEHUS, CHCTEMaTHKa. JKOJO-
rusi TpuOOB, UX POJb B TIPHUPOJIE U XO3Si-
CTBEHHOM JEATEIILHOCTH YEIOBEKa.

4. OoMHIIETBI, UX DBOIIOIMS B CBA3U C IIa-
PasUTH3MOM M TEPEeXOJOM OT BOAHOTO K
Ha3eMHOMY cymecTBoBanuio. [lopsaku Ca-
nposerauessie, [lepoHocmnopossre.

5. Xurpuauomuuetsl. [lopsaku Xutpuaue-
BbIe 1 MoHOOIe(apua0BEIe.

6. 3uromunietel. I[lopsakn MykopoBble H
OuToModTOpOBEIe. XapaKTepHCTHKA TUTTHY-
HBIX TPEJCTABUTEIICH.

7. Hdukapuomunietel. CpaBHHTENBHAS —Xa-
pPaKTEpUCTHUKA CYMYATBIX W Oa3uIaHabHBIX
rpuboB. Pa3surue cymMku u 0azuanii.

8. O0mras xapakTepuCTHKa W CHUCTEMaTHKa
ACKOMUIIETOB: TPOUCXOXKICHHUE, 0COOEHHO-
CTH CTPOEHHS, IOJIOBOE M OecIoioe cropo-
HOLICHUE, SKOJIOTHYECKHE TPYIIIbI.

9. O0mass xapakTEepPHCTHKAa M CHCTEMAaTHKa
basunnomMuIieToB: TMPOUCXOXKAECHUE, OCO-
OCHHOCTH CTPOCHUS, IMOJIOBOE M Oecroioe
CIOPOHOIICHHUE, YKOJIOTMIECKHUE TPYTIIIHL.

10. HecoBepieHHbIE TPUOBI, IMOJIOKEHUE B
CHUCTeME TpUOOB, MPHUHIIUIBLI KIacCU(PUKa-
IIUU, PACIPOCTPAHCHUE U 3HAUCHUE.

11. JlnmaiHUKK: B3aUMOJEHCTBHE KOMIIO-
HEHTOB, OCOOCHHOCTH BHEUIHETO W BHYT-
PEHHETO CTPOCHHS TaJIOMa, Pa3MHOMKCHHSL.
OCHOBHBIC YepThI 3KONIOrHU. [IpUHIHIIEI CH-
CTEeMAaTHKH.

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

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

4. Hcmonb3ys KOJJIEKIUIO JHUIIai-
HUKOB, JaTh Ha3BaHUS BUJOB JIH-
XEHO(DIIOPHI.

Hwuzmwme pacre-
HUA

12. TlepBU4HBIE OpTraHU3MBI — MPEIKH BO-
nopocieit. CucreMaTuka U MPOUCXOXKICHUE
Pa3IMYHBIX OTAETOB Bojgopociei. Cxema
(UITOTEHEeTHYECKUX OTHOIICHUI TAKCOHOB.
13. Cunesenensle Bomopocnu (IuaHoOax-
tepun). [lonoxkeHne B cCUCTEME KHMBBIX Op-
TaHu3MOB. PacmpocTpaHeHue, CTpOCHHE
KIIETKH, TauioMa, pa3MHoxeHue. [IpuHnm-
bl CUCTEMATHKH.

14. OOmass xapaKTepUCTHKA dyKapHOTHUE-
CKUX BOJIOPOCJICH: CTPOCHUE KICTKH, TAILJIO-
Ma, pacmpoCTpaHCHHE, DKOJIOTHUS U XO35H-
CTBCHHOE 3HAYCHIE.

15. Dodrorus GopM pa3sMHOKEHUS U IHMK-
JIOB pa3BUTHS BOJOPOCTEH.

5. Paccmotputre  MuKpomnpenapar
KJIETOK Bojopociu. HazoBure otaen
Y BHJIOBOE Ha3BaHU.

6. IlocTpouth cxemy IHKIA pas-
MmHOeunst 1 Chlamydomonas

coccifera, Ulotrichales.




16. O6mas xapakrepucTuka oTmena Kpac-
HbI€ BOJOPOCIIH.

17. Tlopanox Bomepuesslie kak npencraBu-
Teb JKenTo3eneHbIX BOJOPOCIIEH.

18. JImaTtoMOBBIC BOJOPOCIIH: OCOOCHHOCTH
CTPOCHUS Tena, CIIOCOObl Pa3MHOKEHHS, CH-
CTeMaTHKa.

19. O6mas xapakTtepuctuka bypwix BoIO-
pocei.

20. DOBomrouys BHEIIHETO M BHYTPEHHETO
CTPOEHUsI Ha INpHUMeEpE IIpelcTaBUTeNeH mo-
psaakoB OkTokaproBble, Cdarespuessie,
Juxtnorossle, Kyrnepuessle, JlamuHapue-
Bble, PYKyCOBBIE.

21. OOGmas xapakTepuHCTHKa OTaela 3ene-
HbI€ BOJOPOCIIH.

22. CpaBHUTENBHAs XapaKTEPUCTUKA TIO-
panKoB BonbBOKCOBBIE, XJIOPOKOKKOBBIE,
Xeto(opoBble: CTPOCHHE, Pa3MHOKEHHE,
LUKJIbl Pa3BUTHS THIMYHBIX TpPEACTABUTE-
nei.

23. CpaBHHUTENbHAS XapaKTepHUCTHUKA II0-
psaakoB Yiorpukcosble, Cugonosse, Cu-
(hOHOKIIAZIOBBIC: CTPOCHUE, DPa3MHOXEHHE,
LUKJIBl Pa3BUTHsS THUIIMYHBIX IPEACTaBUTE-
Tei.

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

25. XapoBele Bojopocnu. OTIU4HTENbHBIE
YepThl CTPOCHHS, PA3MHOKEHHUSL.

Bricmuue pac-
TEHUS

26. ITIponcXOoXXIeHNE 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 IIHKIIOB
pa3BUTHS BBICHINX PACTCHHM.

29. OOmiast XapakTepUCTHKA HaJOTAeNa
MOXOBUIHBIC: TIPOUCXOKACHHUE,  MPHUMH-
TUBHOCTb  CTPOCHHSA, (PUIUOJIOTHIECKUX
MIPOIIECCOB, Pa3MHOXKEHHE, PACIPOCTpaHe-
HHE, SKOJIOTHYECKOe M XO35iCTBEHHOE 3Ha-
yeHue. [[pUHIIUTIBI TAKCOHOMUH.

30. OrnmuuuTenbHBIC YepTH U OHMOPa3HO00-
pasue otaenoB lleueHounsle mxu, Jlucro-
crebenpHble Mxu (bpuoncuapl) u AHTOLE-
POTOBBIE MXH.

31. OO6mas xapakTepuctuka otmerna Ilmay-
HOBUJHBIC:  NPOUCXOKACHUE, CTPOCHUE
criopoputa M rameroduTa, pPasMHOKCHHE,
pacrnpocTpaHeHHe, BH0BOE MHOT000paswue,
9KOJIOTHYECKOE U XO3IHCTBEHHOE 3HAUCHHE.
32. OOmas xapakrepuctuka otnena [lamo-
poTHHKOBUAHBIC: OCOOEHHOCTH CTpPOCHHS,
Pa3MHOXXEHUS, NUKIOB Pa3BUTH, PACIIPO-
ctpaneHue. [IpUHIUIIBI CCTEMATHKY.

33. Tlomotmen XgomieBble (Ynenwmcrocre-
OenpHBIC), Kacc XBOIIEBBIE: OCOOCHHOCTH
CTPOCHUSI, Pa3MHOKCHHS, BHJOBOE pPa3HO-

7. Ucnonb3ys KOJUIEKLHIO MXOB,
JaTh Ha3BaHUS BHIOB 00pa3ioB
Opuodopsl.

8. C moMoImpbI0 ONpeneIuTels pac-
TEHUU OIpEAeIUTh TepOapHbBIN 00-
pasen pacTeHHs.




o0pasue, pacpoCTpaHEHHE, 3KOIOTHYECKOE
Y XO3SHUCTBEHHOE 3HAUYCHHUE.

34. Xapaxrtepuctuka kiacca IlanopotHu-
koBble (Hacrosmiie mamopoTHUKH): 0COOCH-
HOCTH CTPOCHUS, Pa3MHOXCHUS, BHIIOBOE
pasHooOpasue, pacnpocTpaHEHUE, SKOJIOTH-
YECKOE U XO3HCTBEHHOE 3HAUYEHUE.

35. OOmas xapakTepHuCcTHKa TPyIIsl [ oiro-
CEMEHHBIE  pacTeHMs:  IPOUCXOKICHHUE,
0COOCHHOCTH  CTPOCHHUS, Pa3MHOMKEHHS,
pacrpocTpaHeHue, FKOJOIMUECKOe U XO3s1ii-
CTBEHHOE 3HaueHue. llpuHumnel cucrema-
THKH.

36. OtnuuuTtenbHbIE YEPTHl U OHMOPa3HO00-
pasue otaenoB CaroBHUKOBUIHbIE, ['MHK-
TOBUJIHBEIC, XBOMHEIC, | HETOBUIHEIC.

37. OOmas xapaktepucThka otaena llper-
KOBBIE PAcTEHUs : IPOMCXOXKIEHHE, OCO-
OCHHOCTH CTpPOEHUs, Pa3MHOXEHUH, pac-
MIPOCTPaHEHUE, OSKOJIOTMUYECKOE M XO35H-
CTBEHHOE 3HadyeHHe. lIpuHIUNBI cucTeMa-
THUKU.

38. OtnuuuTtenbHbIE YEPTHl U OHMOPa3HO00-
paszue knacca JIBynonpHbIe oTaena L{BeTko-
BbIE€ PACTEHUSI.

39. OrnuuuTenbHBIC YepTH U OHMOPa3HO00-
pazue kmacca OnHononbHBIE oTAEna LIBeT-
KOBBI€ PacTEHHUS.

[onsarue ¢uro-
IIeHO3a

40. TlomsaTtue, kiaaccuuKamus, CTPYKTYp-
HBIE DJIEMEHTHI (MTapaMeTpsl) (PUTOLEHO3a.
41. Cunysun, neHononyiasnuu. CTpykTypa
Y BO3PACTHOM COCTaB LEHOMOMYJISIITUH.

42. Mecro durorieHosa B onocdepe.

9. Hcnonb3ys WILTIOCTPAINIO, Jaii-

TE€ XapakTepUCTUKy IapaMeTpoB
¢uToneHo3a.
10. Ucnonme3yst  repbapuii, maiite

Ha3BaHUE BUAOB ACHAPOMIOPHl (hu-
TOLIEHO3a  TOPOJCKHX  3€JCHBIX
HACaXJACHUI.




4 cemecTp

Du3n0J10TUsA paCTEHU

dusznosiorus 1.0cobenHocTH KJI€TOK pacTeHuii (cTpoerne | [IpuroToBieHne 3IeMEHTapHBIX pac-
pacTHTEIBHOM PaCTUTEITHHON KJIETKH), X OTIIMYUS OT KJIe- TUTENBHBIX TPENapaToB i MUKPO-
KIIETKH TOK YKHBOTHBIX. CKOIIMPOBAHUS;, JEMOHCTpAIUs Me-
2. KieTka xak 1eIoCTHas CUCTEeMA. TOIOB OOHApYXXEHHs ABIKCHUS IIH-
3. dusnonorudeckas poiab MEMOpaH | Mpo- TOIUIa3Mbl U HU3MEPEHHUS €r0 CKOpO-
HUI[AEMOCTh KJICTOK JIJISl pa3HBIX COCJMHCHUN. | CTH; OIpPEIEICHUE XU3HECTIOCOOHO-
4. ®OusndecKkre U XMMAYECKHe CBOMCTBA BOABI | CTH  KJIETOK; ompezeneHne (opm
U ee 3HaYCHUE B OpraHu3alluu >KUBOU MaTe- IJIa3MOJH3a.
puu. ITonyyeHue HUCKYCCTBEHHOU KIETKU
5. BomHbIit 0OMEH KIETKH: OCMOC, TYprop, Tpaybe,  meMOHCTpamus SBICHUS
HaOyxaHwHe. Typropa, OmpeelieHHe BEeINIHHbI
6. MexaHu3Mbl IOCTYIUICHUS BOJBI B KOPEHb. | OCMOTHYECKOTO MOTEHLMAaNIa KIETOK
7. BoiHBII MOTEHIMAN U COCYILAsl CUila KIET- | IUIa3MOJINTUYECKUM METOAOM.
KH.
8. Kietka kak ocMoTHYECKas CUCTEMA.
9. TpaHcnopT BOABI IO PACTEHHUIO.
10. KopHeBoe nmaBieHue, iad, TyTTaIus
11. TlepenBrkeHne BOABI IO CTEOIIO: HIXK-
HUH ¥ BEpXHUI KOHIICBBIE IBUTATEITN BOTHO-
T'O TOKa.
12. Tpancrmpartusi, BUABI TPAHCTIHPAIIAHT, €€
3HaUYCHUE. DTalbl TPAHCIIUPAIIH.
dorocuHTE3 13. Ponp u 3naueHue orocuHTe3a s xku3- | OOHapyxkeHne (HOTOCHHTE3a Y BOJ-

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

15. IlurMeHTHBIA ammapaT (QOTOCHHTE3A:
XIopopIIEl  (CBOWCTBA, CHHTE3, YCIIOBUSA
oOpazoBanus, poib B  (HOTOCHHTE3E).
16. TlurmeHTHBIH anmapatr (OTOCHHTE3A:
(ukOOWIUHBL (CBOWMCTBA, CHUHTE3, YCJIOBHUS
oOpazoBanus, poib B  (HOTOCHHTE3E).
17. TlurmMenTHBIA anmapatr (GOTOCHHTE3a: Ka-
POTHHOWIBI (CBOWCTBA, CHHTE3, YCIOBHUSA 00-

pa3oBaHus, poip B (dorocunTese).
18. C-3 - myTh ¢dotocunTe3a.
19. C4 - yTh dhoTocunTe3A.

20. Bnusaue BHEMTHWUX YCIIOBUH Ha WHTCH-
CHUBHOCTH IIpolecca (OTOCHHTE3a: CBET,
TeMreparypa, Bojia, MUHEPAIbHOE MUTAHUE.
21. Bausaue BHYTpeHHUX (PaKTOpOB HA IPO-
recc orocuHTE3A.

HBIX pacTEHWH MO BBIIEICHUIO ITy-
3BIPHKOB ra3a, OICHKA 3aBHCUMOCTH
WHTCHCHUBHOCTH  (JOTOCHHTE3a OT
BITUSTHUSA a0MOTHIECKUX (DaKTOPOB.
JleMoHCTpAIUsI METOIOB SKCTPAKITUH
U paszzaencHus (OTO-CHHTETHUECKUX
MMUTMEHTOB PaCTCHUM.

Hpixanue pacre-
HUH

22. 3HaueHHWe IbIXaHWS B JKU3HU PACTECHUM.

23.  AT®, crpykrypa ©  (QYHKIIHH.
24. CyOcTpathl aprxaHus. J[prxateabHBIA KO-
3¢ PUIHEHT.

25. AnaspoOHas (asza AbIXaHHA (TJIUKOIHU3).
26. AnpolOHas daza TIBIXAHUS.
27. Xumm3M  mpouecca  OpOKEHHs.

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

OmpeneneHue W paccyeT JbIXaTellb-
HOTro KOd(duIMeHTa; omnpenencHue
aKTUBHOCTH  psiJia  JbIXaTeJIbHBIX
(hepMeHTOB.

KopueBoe mnura-
HHUE paCTCHUH

29. Meronpl W3Yy4YCHHS THUTAHUS DPACTCHHA.
30. dusmnonoruyeckas poiab MaKpo- U MHK-

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

32. A30THBIH OOMEH PacTeHUH.

JleMoHCTpaIusi METOZIOB  OOHapyKe-
HUSI BTOPUYHBIX BEHICCTB B TPABIHHU-
CTBIX U IPEBECHBIX PACTCHHUSIX.
BrlsiBIIeHNE TIPU3HAKOB TOJIOJAHMUS
pacTeHu#l MO  OTACILHBIM  DJie-
MEHTaM MUHEPATbHOTO MTUTAHHUS.
OO6HapyXeHHe MOHOB KaJbITUs, Mar-
Hus, Keneza, ¢docdopa u cephl B 30-




Jie pacTeHHH, OIpeJeleHne KOHIICH-
Tpalyy HUTPATOB B PACTEHUSIX

Poct u pasButne

33. Pocr pacrenmii. OcoOEHHOCTH pOCTa

OmnpeneneHue 30HBI pocTa KOpPHS H

pacTeHuit KJIETOK. no0era pacTeHHH, HWHTCHCHUBHOCTU
34, Tumel pocra OpPraHoOB pacTEHUM. | X POCTa; OLICHKA OCHOBHBIE IIOKa-
35. BrusHHe BHENIHWX YCJIOBHA Ha POCT. | 3aTENH MPOPACTaHHWS W pPOCTa B 3a-
36. OUTOTOPMOHBI: AyKCHHBI. | BUCUMOCTH OT 3HIOTE€HHBIX M DK30-
37. DOUTOTOPMOHEI: ruOOepeIUIMHEI. | TeHHBIX (DaKTOPOB.
38. DOUTOTOPMOHEI: [UTOKUHUHEL.
39. ®UTOropMOHBI: HHTHOUTOPHI POCTA.
Y cTOHUINBOCTE 40. [suxenue pacteHnd. Tpomusmbel u | CpaBHEHHE YCTOWYMBOCTH PpPa3HBIX
pacTeHuii HAaCTHH. pacTeHuil K JEUCTBHUIO BBICOKHX
41. OU3MOIOTMYECKUE OCHOBBI IIOKOs. | TEMIIEPATyp, OLIEHKa KpPUOIPOTEK-
42. Dransl pa3BUTHS PACTEHUI. TOPHBIX CBOWCTBA Caxapo3bl
5 cemecTp
OcHOBBI MUKPOOHOJI0THH
Crneuuncpuunocts | 1.McTopuss BO3HHKHOBEHHSI U JTambl | [lOSCHUTH OCHOBHBIC MTPaBHIIA
MIPOKAPHUOT- Pa3BUTHS HAYKA MUKPOOHOJIOTHH. paboThl B MUKPOOHOJIOTHYECKOM
HOW KJIETKH U 2. Pabotsl A. JleBenryka, JI. Ilacrepa, | maboparopuu, METOIUKY pabOTHI
METOJIOB €€ N. MeunukoBa, P. Koxa, C. Bunorpan- | ¢ MUKPOCKOIIOM, IPUTOTOBJICHUS
U3y4YEHUSL. ckoro, /1. IBanoBCKOrO. [IATATENbHBIX CPEX U KYJIBTYP.

3.IlonoxkeHne MUKPOOPTraHU3MOB B CH-
CTEME KUBOTO MHpA.

4. CtpoeHne NpOKapuOTHOM KIIETKHU.

5.Pa3mepsl 1 GopMBI IPOKAPHUOT.

6. XUMHUYECKUN COCTaB MPOKAPUOTHOMH
KJIETKH.
7.OYHKIIMM KOMIIOHEHTOB MPOKAPUOTHOM
KJIETKHU.

[IpuroroBuTh Tpemapartbl IS
MUKPOCKOIIMPOBAHUSI ~ METOJOM
pa3gaBICHHOM KaIlllk, «BHCSYEH)
KaIuTi, MPMKU3HEHHON OKpPacKu 1
MeToA0M (prKcanuu.

CucreMaTuka u

8.0C00EeHHOCT CUCTEMATHKA U KJIACCH-

N3yuuts paznoobpasus hopm

Kiaccupukanus | GUKauu mpoKapuorT. MUKPOOPTraHU3MOB HAKOMUTEb-

OakTepuit 9. Obmas xapakTepucTuka oTaena ['pu- | HBIX KyJbTyp CEHHOW U KapTo-
OBbI. (enbHOI MalouKH, HECOBEPIIICH-
10. OOmas XapaKTepUCTUKAa AaKTHHO- | HBIX IPHUOOB U APYTUX KYJIbTYP IO
MUIIETOB. BEIOODY.
11. OO0mas xapaktepucTuka HekieTod- | IIpoBecTn MUKpoOHOIOrMYIECKUi
HBIX (DOPM JKU3HH: BHPYCHI; MMKOILIA3- | QHAIM3 METOLOM CMbIBOB. [IpoBectu
MBI; 6aKTeprodarn. TIOACHET KONMIECTEE OaKTepHaTbHBIX
12. ®opmbl KJI€TOYHOM opranuzaiuy; | KOTOHHH IPAMIIOIOKNTCIRHBIX 1
CIOPBI, IUCTHI, OJIACTYJIbI, AKHHETHI. PaMOTPHUATCIIBHEIX MHKPOOTAHH3-
13. Knaccuduxauusa Oaxrepuit mo C.B. ﬁOB HpH MOMOLLIH OKpACKH 110 I'pau-
KpacunsaukoBy, cucrema bepre. v

OTtHolIeHNE 14. Bnusane Ha TpoKapuoT TemriepaTy- | M3yunTh OakTepuu CEMEHCTB:

MPOKAPHOT K
dakTopam cpe-
TIBI

PBI OKpYXKaroLEeN Cpebl.

15. OTHOIIEHUE TPOKAPUOT K UBITYUEHUIO
U JaBJICHUIO.

16. BnusiHMe Ha TPOKAPUOT CTENEHU
KHCIIOTHOCTH CPEJIBI.

17. Ponb MUKpOOpPraHu3MoB B (popMupo-
BaHHUU MOYBHI.

Mycobacteriaceae,
Pseudomonadaceae, Bacteriaceae.
[TpuroToBUTh MpemapaTbl METO-
JaMH  pa3/laBICHHOM Kamm ¢
¢ukcany, u okpacku mo I'pam-
my. [IpoBectn mojacuer Kommue-
CTBa OaKTepHAILHBIX KOJOHUIA.

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

18.PocT m crmocoObl pa3MHOKEHHUS TPO-
KapuoT.

19.IToTpeOHOCTH TPOKAPUOT B MHUTATEIIb-
HBIX BEIIECTBaX.

20. Metonpl KyJIbTUBUPOBAHHUS MHUKPO-
OpraHU3MOB

HabGimoienue 3a pocToM U pas-
MHO@XEHUEM HAKOIUTEIbHBIX
KYJIbTYpP CEHHOI Majnoyku mno ¢a-
3aM pocra. [IpuroroButs npenapa-
THI METOIaMH Pa3/1aBICHHON KaIlli U
¢ukcanuu.

ITpoBecTH MoICUET KOTHMYECTBA




21.Perynsiuys KJIETOYHOTO MeTaboiIM3Ma
y IPOKapHOT.

22 IlurtartenpHble Cpeapl U UX KOHCTPYH-
pOBaHUe.

OaKTepuaNbHBIX KOJIOHHUH IIpH pas-
JIO’KEHUH TIEJUTIONO3BI.

I'enetuka
MPOKAPUOT

23.BUOCHHTETHYECKUE TPOIIECCHI B MPO-
KApUOTHOM KJIETKE.

24 DHepreTUYecKuii 0OMEH B KIIETKE
25.92T1amnbl 3HEPreTUYecKoro ooMeHa
26.Mytaruu y 6akTepuid, METObI TIOJTY-
YEHUsI MyTaHTOB.

27.I'eHeTndyeckne peKOMOMHAIMH y Oak-
Tepuil: TpaHchopMmalusi, TPAHCAYKLIHUS,
KOHBIOTallMsL.

28.3HayeHNE TEHETUYECKUX PEKOMOMHA-
1107078

N3yuuts BO30ymuteneit 06o0ie3-
HEU 3J1aKOBBIX PACTCHUH U KPYIIs-
HBIX KylbTyp. [IpUroToBUTH MHK-
porpenaparsl repOrKona, ceHHON
1 KapTo(heTbHOM MAJIOYKH.

Tumsl MUTaHus
Oaktepuii. Me-
Ta0OJIN3M.
CrrocoObl
obecreueHust
SHEprueu -
OposkeHue,
a’poOHOE JIbI-
XaHHe, aHad-
pobOHOE JbIxa-
Hue, PoTocuH-
T€3, XeMOCHH-
TE3.

29.00mas xapakTEepUCTHKA IPOLIECCOB
OpOXKEHUS.

30.MonouyHOKHCITI0€ OpOXKEHHUE.
31.CnuproBoe OpokeHHE.
32.IIponmmoHoBOKHCI0E OpOXKEHHUE.
33.MacnsHokucIoe OpoKEeHHE.

34. TIlurMeHTHl (POTOCHHTE3UPYIOUIUX
OakTepuit

35. ®uxcanus MUKPOOPraHM3MaMU MO-
JEKYJISIPHOTO a30Ta B CUMOMO3€ C pacTe-
HUSIMH.

36. OOmas xapakTepUCTHKa IPOLECCOB
JIBIXaHUs OaKTePUIA.

37. JIpixaTenbHas LEelb IPOKapHOT.
38.YKCcycHOKHCTBIE OaKTEPUH.
39.AMMoHupuIUpyomue OaKTEepUu.
40.bakTepuu LEITI0JI030Pa3PYLIIATEIH.
41.[lenuTpudumpyrone 6akTepuH.

42. AHanu3 MOYBBI, BOJABI M  BO3AyXa
MHUKPOOHOJIOTHYECKUMHU METOIAMH.

N3yuuts OakTepun romodep-
MEHTATUBHOTO U

rerepoepMEeHTaTUBHOTO Opo-
KCHHUS.

[IpuroToBuTH MpemnapaTsl Ory-
PEYHOM M KanyCTHOM MaJOuKH,
MonouHo# miecenu Oidium lactis.

W3yunuTh W TPUTOTOBHUTH TIpe-
mapatbl METOJIOM MPSMOTO MOCEeBa
U METOJIOM pa30aBJICHUS I aHa-
mu3a MUKPO(MIOpPHI TOYBBI, BOJBI
1 BO3/yXa.

[IpoBecTn mMOJCYETHl KOJIOHUH
MATOTEHHOW U €CTeCTBEHHAs MHK-

podiopa.

CocraButenn: lopoxosa JL.I., kann. 6uon. Hayk; [lonypen O.W., kana. 6uon. Hayk
(pamunus, unuyuanet u dondxcHocms npenodasamens (eii))




