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1.1leab AMCUMIIMHBI.

B pe3ynbrare 0CBO€HUS JaHHOW AMCHUIUIMHBI y 00y4alOLIerocs JOJKHBI ObITh C(HOPMUPOBAHBI
KOMIIETEHIIMM OCHOBHOH Mpo(eccHOHANbHOM 00pa30BaTeIbHOM MporpaMmbl OakazaBpuara:
_ OIIK-8
1.1 ®dopmupyembie KOMIETCHIIUH
Tabmuna 1 - ®opMupyemble TUCHUITTUHON KOMIIETCHIIUU

Haumenosanune BHJA | HauMeHOBaHHEe KaTero- Kon 1 HazBaHMe KOMIIETEHIINHA

KOMIIETEHIIAU (yHusep- _
canvhasi, obwenpogeccuo- pun (prHHH) KOMII®

HanbHas, npogeccuonanvuas) | TCHIHMN

obmenpodeccronanpHas | Haydunsie ocHoBbl mepa- | OIIK-8. CriocoOGeH ocymecTBIsITh menaro-
TOTHYECKOW  JIeSATENTbHO- | THYECKYIO JICATEIBHOCTh Ha OCHOBE CIie-
CTH [[MATHHBIX HAYYHBIX 3HAHUH

1.2 NHauKATOPHI JOCTHKEHUST KOMIIeTeH il
Tabmuma 2 —VHAMKATOPHI JOCTHIKEHUS KOMIIETCHITNH, (JOPMUPYEMBIC TUCITUTITUHON

Kon u nHazBanme kommeteH- | MHAMKATOPHI TOCTYOKeHHS | JIMCIUTIIMHBI U PAaKTHKH, (HOpMu-

115051 komnerenuuu no OIMOTT pytouue kommerenunio OIMOI
OIIK-8. Cmnocoben ocy- | OIIK-8.1 Ilpumensier cne- |b1.0.10.01lluTonmorust ¢ ocHOBaMuU
HIECTBIISATh nefaroruye- | uaabHbIC HAYIHBIC 3HAHUS TUCTOJIOTHHU W SMOPUOJIOTHH.

CKYIO JIeSITeIbHOCTh Ha OC- | mpeaMeTHo# obonactu B neaa- | 51.0.10.02300morus.
HOBE CHEUMAIBHBIX Hayy- | rornueckoil nesrenbHoctd 1o | 51.0.10.03 Boranuka ¢ ocHoBa-

HBIX 3HAHUH. npOGUITIO TOITOTOBKH. MH MHUKpoOuoJiornu u (pusuoo-
OIIK-8.2Bnaneer MeTojaMu | THH PACTEHUIA.
HAy4HOT'O UCCIICOBAHUS B b1.0.10.04AHaroMus yenoBeKa.
peIMETHON 00IacTH b1.0.10.05006m1as sxonorus

b51.0.10.06 ®usuosnorus yenoBeka
U JKUBOTHBIX
b51.0.10.07buoxumus

b1.0.10.08 MonekynsipHast 6uoso-
THsI ¥ TEHETHKA

b1.0.10.09Teopus sBoNOIHIH
51.0.11.010cHOBBI CTEXHOMETPHUH
U XUMHUYECKOTO IKCIIEPUMEHTA
b1.0.11.02 O0mast u HEeopraHuye-
CKasi XUMUS
b1.0.11.030pranuueckas Xumus 1
OCHOBBI CYIPAMOJICKYJISIPHOH XU-
MUHU

b1.0.11.04Ananutuueckas XuMHs
b1.0.11.05 OcHOBBI MUHEpaJIOTUU
U KPUCTAIUIOXUMUHU

b1.0.11.06 OcHOBBI MHUHEpaJIOTUU
U KPUCTAIUIOXUMUHU

b1.0.11.07 IlpuknagHas XuMus U
OpPraHUYEeCKHUI CUHTE3

b1.0.11.08 Xumus BBICOKOMOIIE-
KYJISIPHBIX COCIMHECHUI

b2.0.01(Y) VYueOnast mpakTHKa.
O3HakoMHTEIbHAS IPAKTHKA
b2.0.02(Y) VYueOnast mnpakTHKa.
TexHONMOTHYECKas TPAKTHKA
b2.0.03(Y) VYueOnast mpakTuKa.
[TpoeKTHO-TeXHOIOTHYEeCKas TpaK-
THKA

B52.0.04(1) [Tpou3sBoACTBCHHAS
npakTtuka. llemarornyeckasi mpak-




Konx n HazBanue xommereH-

895051

HNuaukatopsl
koMmnerennuu no OITOI]

JOCTHIXKCHUA

JIMCUMTUTMHBL U TPAaKTUKH, (GOPMH-
pytomue komnereHuuo OITOIT

THKA
OTJ1.02 duznonorusi >KUBBIX CH-
CTEM

1.3 3uanmus, ymenusi, HaBbiku (3YB) mo qpucuunimHe
Tabmuma 3 —3HaHusI, yMeHUs, HaBBIKH, POPMUPYEMbIE AUCITUTUTMTHOM

Kon u wa3zBanue kowmiie-
TEHIINN

Nuaukatopbl  TOCTHXKEHUS
KOMIIETECHIINH, 3aKperJieH-
HBIE 3a JUCLUILIIMHON

3nanus1, ymenusi, HaBbiku (3YB), ¢dop-
MHUPYEMBbIE TUCIUATUTHHOM

OIIK-8. Cnocoben ocy-
HIECTBIISATh T€arormye-
CKYIO JIeATeIbHOCTh Ha
OCHOBE CHEIUATbHBIX
Hay4YHBIX 3HAHUH

OIIK-8.1 Tlpumensier crie-
[[UATBHBIC HAyYHBIC 3HAHUS
MpEeAMETHOM 00JIaCTH B Tie-
Narorudeckod  JeSITEeIbHO-
CTH MO TNPOPHUIIO TOATO-
TOBKH.

OIIK-8.2 Bnaneer merona-
MU HAay4YHOTO UCCIICIOBAHUS
B IIPEAMETHOM 00acTu

3HATH:

- Hay4ynoe comepxaHue U COBPEMEH-
HOE COCTOSHHE MpeIMEeTHON obmacTu
«buonorus», Jiexaiiee B OCHOBE CO-
Jep>KaHUsl TPEnoJlaBaeéMoro y4eOHOro
npeaMera.

- Meroasl mpoBeAeHUS HAYYHOTO HC-
CIeIOBaHUS B MPEAMETHOH 0OIacTu
«buonorus».

Ymern:

- Hcnonb3oBath Hay4Hble 3HaHUSA
npeaMeTHoi oOnactu «buonorus » B
MEeAarornyecko  JEesITeIbHOCTH IO
PO TOATOTOBKH.

- Pemars HaydHO-HMCCIEOBAaTEIbCKUE
3a/1a4yl MEeJaroruyecKor JesTebHOCTH
Mo MpoQUII0 MOATOTOBKM HAa OCHOBE
CHEIMANIbHBIX HAYYHBIX 3HAHUH.

- IlpumeHATh Hay4yHBIE 3HAHUS MpE-
METHBIX 00JlacTeil mpu pazpaboTke 00-
pa3oBaTENbHBIX MpoOrpaMM, pabounx
porpaMM y4eOHBIX MPEIMETOB, KYPCOB
BHEYPOUHOI1 1€ATEIbHOCTH.

Baaners.

- Cnocobamu mosrydeHusi HHPOpMaIUu
O COBPEMEHHOM COCTOSIHUM HAYYHBIX
WCCJICIOBAaHUI B TPEIMETHOW O0O0JacTH
«buonorus».

- Criocobamy MpUMEHEHUs pPe3ylIbTaToOB
COBPEMEHHBIX HAYYHBIX HCCIICJOBAHMIA
npeaMETHOW o00jacT «bHONOTHS» B
MEAaroru4ecko  JCSITENbHOCTH IO
POQUITIO TTOATOTOBKH.

- Cnocobamu 00OCHOBaHHSI W TIPEI-
CTaBJICHUS PE3YJIbTaTOB HAy4YHOTO HC-
CJIEIOBAHMS 0 TMPOQUITIO MTOATOTOBKH.




2 O0béM M TPYI0EMKOCTh AUCHUILINHBI 10 BUAAM y4eOHbIX 3aHATHI. DOPMBI IPOMEKY-

TOYHOM ATTECTAIlNMU.

Tabmuma 4 —O06beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJAM Y4eOHBIX 3aHATHN

OO6mrast TPYIOEMKOCTh | BUJbI y4eOHOW pabOThI MO JHC-
[IUIUTMHE, IPOBOIUMBIE B pa3HbIX (hopmax

O06BEM yacos 1o ¢op-
MaM O00y4YeHUs

00

1 O6mast TpyI0EMKOCTh TUCITUTUTHMHBI

468

2 KoHnrtakTHass paboTa 00yd4aromuxcsi C IMpenojaBaTesieM
(mo Buam yueOHBIX 3aHsATHIA) (Bcero)

158

AynutopHas pabota (Bcero):

158

B TOM YHUCIJIC.

JIEKI[AHA

64

MPAKTUYCCKUC 3aHATHUS, CCMUHAPBI

MPAKTUKYMBbI

nabopaTopHbIE paOOTHI

94

B UHTEPAKTHBHOU (hopme

B DJICKTPOHHOU (hopme

BueaynuTtopHas pabora (Bcero):

B TOM 4YHWCJIe, WHIWBHAyalbHas pabora oOydaro-
IInuXcAa C HpenozlaBaTeneM

MIOJITOTOBKA KypCOBOM pabOThI /KOHTAaKTHAs paboTa

TPYyIIIOBasi, WHAWBUAYaJIbHAsh KOHCYJIbTAIlUS U
UHBIC BUIBI y4eOHOU NeATeNbHOCTH, MpeaycMaTpHuBa-
IOIIME TPYIIIOBYIO WM UHANBUIYATbHYIO paboTy 00y-
YAIOUIUXCSI C MPETIOJIABATENIEM)

TBOpYecKas pabora (3cce)

3 CamocrositesbHas pabora ooyuaronmxcs (Bcero)

238

4 1IpoMexxyTouHasi aTTeCTalus 00y4Jaromerocs

36 4. 3K3aMeH -2 ceMecTp,
3ayer — 3ceMectp
3auer — 4cemectp

36 4. sx3ameH -5 cemecTp




3. YueOHO-TeMaTHYeCKHIi NIJIaH M CO/lep:KaHue TUCHMIIUHBI.

3.1 YuyeOHO-TEeMAaTHYECKUH JIAH

Tabnuua 5 - Yue6HO-TeMaTHUecKui mi1aH 04HOM (OpMbl 00yUeHHS

E Ob6mas TpynoeMKocTh 3aHsTHIA (dac.) ®DopMEI TEKy-
@]
q;")( Paznensl ¥ TEMBl JUCLHUIIIUHEL 110 éﬁzggb AyL[I/ITOpI({).CDO Ay;[mopic.bo mflrr?plé%fg;? 8
SAHATHAM (6ceco CPC sagatus | CPC craw yerio-
= 3aHATUA CTallMH yCIIe
2 = uac.) | pexn, | 1a6.p. nekir. | ma6.p. BaCMOCTU
Cemectp 2
AHaTtomusi 1 MOpP(OJIOTrHs pacTeHHil
Anaromust 1 MOpGOJIOTHS pacTe- 24 2 2 20 Onpoc,  3a-
Hui. OpraHuzanus  TUMUYHON T2 - MOHs-
PacTUTEIBHOM KIIETKH THHHOTO
arrapara,
71a0. paboT
Knaccudukanus u crpoenue pac- 28 2 6 12 Ompoc,  3a-
TUTENBHBIX TKAaHEH wura  Jad.
pabor
3apoAdbIll U IPOPOCTOK  KaAK 8 2 2 4 Ompoc, 3a-
HavdaJbHBIE JTalbl OHTOI'CHE3a mura  af.
I[BETKOBBIX paCTECHUI pabot
Kopens u kopHEBas cuctema 12 2 4 6 Onpoc,  3a-
mura  Ja0.
pabor
IToGer u cucrema mooOeros 30 4 6 14 Ompoc, 3a-
mura  Ja0.
pabor
BocnponsBenenue upasmMHoke- 12 2 4 6 Onpoc,  3a-
HUE PacTeHUI mura  j1ao.
pabor
DKOJIOTUYECKHE TPYNIbl U KHU3- 8 2 2 4 Ompoc, 3a-
HeHHble (OPMBI pacTeHuii. Bos- mura  71ao.
PACTHBIE ¥ CE30HHBIE H3MCHEHUS pabor
DK3aMeH 36
HUTOI'O no cemecTpy 144 | 16 26 66
3 cemecTp
CucremaTnka pacreHuit
Brenenue B cucremaTtuky pac- 24 2 2 20 Ompoc, , 3a-
TEeHUI MTa jao.
pabor, Te-
CTUPOBAHHEC
apctBo ['pubsI 12 2 4 6 Ompoc, , 3a-
mura jad.
pabor, Te-
CTHUPOBAHHE
Husmne pacrenus 16 4 4 8 Ompoc, , 3a-
muTa jad.
pabor, Te-
CTHUPOBAHHE
Brictue pactenus 44 6 14 24 Onpoc, , 3a-
mura jad.
pabor , Te-
CTUPOBAHHE
[TonsTre guroneHosa 12 2 2 8 Ompoc, , 3a-
[UTa J1a0.
pabot,  Te-
CTUPOBAHHEC
HUTOI'O no cemecTpy 108 | 16 26 66
4 cemecTp

DuU3H0JI0THS PACTUTEIbHON KJIETKH




% Oomas TpynoemkocTs 3ansiTuii (dac.) DopMBI TEKy-
o- IO KOHTPOJIS
o Paszelbl U TeMbl QMCLMIUIHHBI IO |, 0> . 300 M IPOMEKY-
EMKOC p y
a 3aHATHAM FROCTE  AyauTOpH. AYZAHTOPH. TOYHOI aTTe-
= (scezo 3aHATH CPC 3apsaTHA | CPC | cranuum ycre-
Z = uac.) | e e, | nab.p. BaCMOCTH
[Ipenmer, 3agaun purodusnoio- Ompoc,
rur. OCMOTHUYECKHE SIBJICHUS B 2 KOJIOKBUYM
KJIETKE.
Paznuunbie hopMbl m1a3Monnsa.
BnusiHue KaTHOHOB U aHUOHOB 2 Tectuposa-
coJieil Ha OpMyY U BpeMsI [LJIa3MO- HHE, CCMIHAp
nu3a.
Boanblit oOMeH pacTeHuil. KoHTpoubHBIii
Tpancnopt BoAbI 1O pac- 2 TECT, CCMHUHAp
TEHUIO
Omnpenenenne cocyen
CUJIBI PACTUTENILHBIX KIIETOK 2 KonTtponbHbiii
110 U3MEHEHHIO JITUHBI TKaHU Teer
Onpenenenue cocyuen Ompoc, npuéM
CHJIBI PACTUTEJILHBIX KJIIETOK Me- 2 60K0B,  Te-
toom ctpyek (o [lapaakoBy) CTpOBAaHHC
DoTOCHHTE3
MDOTOCHHTES U XJIOPOILIACTHI. Ompoc,
[TMrMeHTBI pacTEHHIA. 2 2 npUEM
0JIOKOB
Mexanusm u sHepreTuka GpoTo- KonTtposs-
CHUHTE3a 2 4 HBI  TecT,
CEMHHAp
XpomaTorpapudecKkuid Omnpoc,
METOJI pa3sAeJICHUS ITMTMEHTOB 3¢- 1IpUEM
JICHOTO pacTeHus Ha (PUIBTPOBAITb- - 61ok0s,
~ TCCTUPOBA-
HOI Oymare e
Oxonorusi GOTOCHHTE3a Konrposs-
2 HBIII  TecT,
CEMHUHAp
JIbIXaHue pacTeHni
Kontpons-
AHa’poOHast u adpoOHast passl AbI- o
p P ¢ A 4 2 HBIH TeCT,
XaHHA CEMHHAp
OO0HapyxeHue AeTUAPOTreHas B Onpoc, npu-
PaCTUTEIbHEIX TKaHIX - 2 &M OIIOKOB,
TECTUPOBA-
HHUEC
DKOJIOTHS IbIXaHUs Kourposs-
HBIN
2
TECT, CEeMHU-
Hap
Onpenenenne Ormpoc, npu-
aKTUBHOCTH KaTala3bl X PEAYKTA3hI ) éM  Ormoxos,
B JINCTHSIX DJIOAEH TECTHpOBa-
HUEC
KopHeBoe nutanne pacreHui
KopHeBoe nutanue pacteHuit Konrpois-
2 2 HBIH
TECT, CEMU-
Hap
MUuKpoXUMHUYECKUI aHATIN3 30J1b - Ormpoc,
pacteHui 2 prueM
0JIOKOB,

TCCTUPOBA-




E Oomas TpynoemkocTs 3ansiTuii (dac.) DopMBI TEKy-
% Pa3nensl 1 TeMbl TUCHUIUIMHBI 110 éﬁgggb 020 300 mﬁrr?plé%fe%’? g
e AynutopH. AyZnUTOpH. TOUHOMN aTTe-
= SAHATHAM (6ceco 3aHATHS CPC 3aHATHS CTalMH ycIIe-
2 = ac.) | pexw. | na6.p. JIeK1L. | 1a0.p. BaCMOCTH
HHUEC
YcBoeHue a30Ta paCTEHUAMU Kourposs-
2 HBIN
TECT, CEMHU-
Hap
Ob6HapyxeHue TSHKETBIX METAJUIOB KonTposs-
B TKaHIX PacTeHUN 2 2 HBIA TECT,
CEMUHAp
PocT u pa3BuTHe pacTeHuii. YCTOHYMBOCTH PACTEHHH
Poct pactenuii. Jramnbl Ompoc, npu-
OHTOTCHE3a - 4 &M
OJIOKOB, Te-
CTUPOBAHNE
®OU3N0JIOrNIeCKIEe OCHOBEI Koutpois-
CTapeHus pacTEHUN 2 2 HBIH
TECT, CEMU-
Hap
BansHue xommdecTra Koutpois-
(depMenTa M peaKMU CPEIBI HA i 2 HbIH TECT,
THJIPOJTU3 Kpaxmajia ceMHHap
Bnusinue TemnepaTypsl Ha Konrposs-
AKTHBHOCTH aMHUJIA3bI 2 HbIH
TECT, CEMU-
Hap
HUTOI'O no cemecTpy 72 16 22 | 34
5 cemecTp
OcHOBBI MUKPOOHOJIOTUH
CrnennpuaHOCTb 12 2 4 12 Yerubii
MPOKAPUOTHOW KIIETKA U METO- onpoc
JIOB €€ U3YUEHHS.
Cucremarnika u KJac- 14 4 4 12 Tect
cudukanus obakrepuit
OTHoOIIEHHE TTPOKAPHUOT K 10 2 2 12 VerHblit
(dakTopaM cpesl 0orpoc
Tect
Jlenenwue, pa3sMHOKEHHE, 12 2 4 12
KYJIbTUBHPOBAHUE MHUKpOOpra-
HU3MOB
I'eneruka npoxkapuot 10 2 2 12 VcrHblit
OIIpoC
Tunel nutanus 6akrepuil. Merta- Konrpois-
6omusm. Criocobsl 00ecIeueHus Hasi pabora
SHEpTHEH - OpokeHue, adpoOHOe 14 4 4 12
IBIXaHUE, aHadPOOHOE IBIXaHHE,
(hOTOCHHTE3, XEeMOCHHTE3.
DK3aMeH 36
HToro no cemectpy 144 16 20 72
Bcero: 468 | 64 | 100 | 232

3.2. Coaep:xaHue 3aHATHI 0 BUIaM y4eOHOI padoThl

Ta6muma 6 —Coxaeprxanue JUCITUTIITMHBI




HaumenoBanue paznena, TeMbl Coneprxanue 3aHATUA
M CITATIINHEBI

2 cemecTp

AHaToMus 1 MOP(OJIOTUS PACTEHMI.
Oprasnszanus THHIHYHON PACTUTEIbHON KJIETKH.

Cooepoicanue 1eKYUOHHO20 Kypcda

1.1

Bsenenue. boranuka boranuka kak Hayka. [IpenMer u MecTo B cucteme Hayk. Posb
Kak Hayka. Opranuzanus pactenuii B 6uocdepe. OCOOEHHOCTH OpraHU3aAINK PACTEHUHN.
PacCTUTENIBHOM KIIETKH Knerka — ocHOBHasi CTPYKTypHO-(YHKIMOHATIbHAS €IUHUIIA
CTPOCHMSI,  Pa3BUTH U KU3HEACATEIbHOCTH OpraHu3Ma pacTe-
Huil. Knerounas teopus. Knaccuduxamus KieTok.

Opranm3anus pacTuTenbHON KieTku. OOIee MmpeacTaBiIeHUEe O
macTyuaax. XioporacTsl. ['eHeTMdeckui amnmapar XJIopoIuia-
cToB. Jleikommactel. Xpomoruiactel. OHTOT€HE3 W B3aMMHOE
npespaienue miactul. [Ipoucxoxaenue ximoporactos. Baky-
omu. Knerounas o6osouka.

Cooepotcanue 1a00pamopHbiX 3aHAmMUL

1.1

YcrpolicTBO MUKpOCKOTIa YCTpolcTBO CBETOBOrO MUKpOCKoNa. MexaHndeckass U ONTHYe-
U TIpaBUiia pabOThI C HUM. CKasi cucTemMa MHKpockona. [IpaBuia paboThl ¢ MUKPOCKOIIOM.
ITmactuabl XJIOpOoIIacThl B KJIETKAX JIUCTA AJI0JIEH KaHAACKOW. XpOoMOILia-
CTBHI B KJIETKaX OKOJIOIIJIOAHHUKA PSAOMHBI CHOMPCKOI M IIMTIOBHU-
Ka MOpIIMHUCTOTrO. JIeHKomiacTel B KJIETKaX SMUJAEPMBI JIHCTA
TpaJeCKaHIINU

BUPTUHCKOM.

Knaccudukauus v cTpoeHne pacTUTENbHbIX TKaHel

Cooepotcanue 1eKyuoHHO20 Kypca

2.1.

OO0ree MOHATHE O TKAHIX U Pacturensubie Tkanu. Knaccudukanus. Mepucremsr. [Tokpos-
ux K.HaCCI/I(bI/IKaI_II/II/I HBIC, MCXaHNUYCCKUC, OCHOBHBIC U TIPOBOJAAIINC
TKaHHU.

Cooepoicanue 1a60pamopHuIX 3aHAMULL

2.1.

HOKpOBHBIe TKaHHU CTpOGHI/Ie SMUACPMBI JIMCTBCB JIABYAOJIBHBIX W OJHOJOJIBHBIX
pacTeHui Ha MpUMepe TepaHu U KyKypy3bl. CTpOE€HHE KPOIOIINX
TPUXOM KOPOBSIKA OOBIKHOBEHHOTO.

Ctpoenue nepuaepMbl cTeO1st Oy3UHBI.

2.2.

MexaHnuueckue TKaH! Konnenxuma yepemikoB JTUCThEB CBEKIIbI OOBIKHOBEHHOM. CKile-
peHxuMa ctelms pxu noceBHOi. Ckiepenasl B IUIOAAX TPYIIN
OOBIKHOBEHHOH. Bosokna nubpudopma IpeBECHHBI TOMOJS
JIaBPOJIMCTHOTO.

2.3.

[IpoBogsiue TkKaH! [TpoBonsmue ameMeHTHI (IOIMBI M KCHUJIEMBI ITy4YKa CTEOJIs
THIKBBI OOBIKHOBEHHOW. I[IpoBojsimiue 5>IeMEHTBI KCHUIIEMBI
cTeO0JISI THIKBBI. T paxeu ibl COCHBI.

2.4

OO6pa3zoBarenbHbIE U OCHOB- AnukanbHasi, O0KOBasi ¥ BCTaBOYHAsh MEpHUCTEMa Ha TpuMepe
HbIC TKAaHH nobera KJIe€Ha SCEHENNCTHOTO. ACCHMIISIMOHHAS TapeHXHMa
JMCTa PACTEHUs, 3aMacaionias napeHxumMa KIyoHs KapToders.

3apoabill M NPOPOCTOK KaK HAYAJIbHbIE 3TANbl OHTOI€He3a IIBETKOBbIX PACTEHU

Cooepotcanue 1eKyuoHHO20 Kypca

3.1.

CTpoeHue npopoCcTKOB U OO0mas xapakTepUCTHKA CEMSH. AHATOMUYECKOE CTPOEHUE CeMe-
CEeMsH Hu. [Iokoii cemsH. Pacnipoctpanenue ceMsiH. Y cloBuUsl IIpopacra-
HUS ceMsiH. Tumbl mpopactanusi cemsiH. [IpopocTkm u  HX
pa3BUTHE.

Cooeporcanue 1a60pamopHvIX 3aHAMULL

3.1.

CtpoeHue npopocTKOB U BHemniHnee 1 BHyTpeHHEE CTPOCHUE CeMsH (acoyii U MIIEHUIIBI.
CeMsIH Crpoenne npopocTKOB (acoiy U MIISHULIBI.

Kopennb 1 kopHeBasi cucremMa




Cooepotcanue 1eKyuoHHO20 Kypca

4.1.

Kopens kak opran pacreHus

OO111e 3aKOHOMEPHOCTH CTPOCHHUS BEIr€TaTUBHOT'O Teja
pactenus. Bersnenne. Kopens kak opran pacrenusi. Mopgoio-
rudyeckoe crtpoeHue KopHs. Kmaccudukamus xopHeit. Tumsl
KOPHEBBIX CHCTEM:

4.2.

AHATOMHUYECKOE CTPOCHHE
KOpHS

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

Cooepoicanue 1a60pamopHvIX 3aHAMULL

4.1.

Kopens, Tl KOpHEBBIX CH-
cTeM

Turbl 1 GOpMBI KOPHEBBIX CUCTEM. 30HBI MOJIOIOTO KOPHS.

4.2.

AHAaTOMUYECKOE CTPOCHHE
KOPHSI

[IepBuuHOE aHATOMHUUYECKOE CTPOEHUE KOPHS UpPUCa T€PMaHCKO-
ro. Bropuunoe anaroMuueckoe CTpOCHHE KOPHSI THIKBBI OOBIKHO-
BEHHOM.

IToOer u cucrema noderos

Cooepotcanue 1eKyuoHHO20 Kypca

5.1.

OO6mas xapakTepucTrka mooe-
ra. CTpoeHue 1 BUJbI IOYEK

[ToGer kak OCHOBHOM BET€TaTUBHBIM OPTaH PACTCHUSI.
Mopdonorust mobera. [Ipoucxoxaenue modera. CTpoeHHe U BU-
Il oyek. Jlucropacnonoxxenue. BeTBienne U HapacTaHHWE MO-
Oera.

5.2.

Anaromus cre0id

CTpoeHue anekca BbICIIMX CIIOPOBBIX PACTCHUH.

[Tonsatue o crene. Ctpoenue credieil mIayHOBUAHBIX, MallOPOT-
HHUKOB, XBolleld. CTpoeHHE aleKkca CEMEHHBIX pAacTeHUM. 3ajo-
KEHHe mpokamoOusa u auddepeHImanus MPOBOIAIINX TKaHEH.
OOmuit TIaH CTPOEHUS 3BCTEJbl Y TOJOCEMEHHBIX U ABYIOJb-
HBIX TOKPBITOCEMEHHBIX pacTeHUuH. OCOOCHHOCTH BTOPUYHOTO
YTOJILIEHUs cTebsiel Maneo30MCKUX U COBPEMEHHBIX JIPEBECHBIX
pactenmii. OOmue 3aKOHOMEPHOCTH CTPOCHHS OJIHOJICTHUX
crelJiell, MHOTOJIETHUX BETBEW M CTBOJIOB XBOWHBIX W JIMCTBEH-
HBIX JIpeBECHBIX pacTeHuid. CTpoeHue cTedlis ABYIAOIBHBIX U
OJTHOJIOJIbHBIX TPABSIHUCTBIX PACTEHHH.

5.3.

JIuct

OO6mr1ast xapakrepructuka. Mopdoorus jgucTa.
JKunkosanue nucra. AHATOMUS JHUCTA.

Cooeporcanue 1a00pamopHbix 3aHamuil

5.1.

TToOer, BeTBIIEHUE, TTOYKA

Tunsl BeTBICHUS BBICIINX pacTeHui. Mopdomoruiaeckoe cTpoe-
HUe modera Tomnois 6anp3aMuueckoro. Mopho- aHaTOMHUYECKHE
0COOCHHOCTH TOYEK TOTIOJIS U CHPEHHU.

5.2.

AHaTOMHUYECKOE CTPOCHUE
cTeOJIs PEeBECHBIX PacTEHHM

Crebenb TOJOCEMEHHOTO PACTEHUS — COCHBI OOBIKHOBEHHOM.
Nzydyenne npeBecuHbl cocHbl. CTpoeHue cTeOIsi JHMCTBEHHOTO
pacTeHuss Ha TPUMEpPE JUIbl MEIKOJUCTHOW. H3ydeHue
APCBCCUHBI TOIIOJIA JIAaBPOJIMCTHOTO.

5.3.

AHAaTOMUYECKOE CTPOCHHE
cTeOJIs TPaBSIHUCTBIX PACTEHUIM

[TyukoBOE aHATOMUYECKOE CTPOEHHUE cTe0IIs KiieBepa

ayrosoro. IlepexonHoe ctpoeHue crediis MOACOIHEYHHUKA OJIHO-
nerHero. HemyukoBoe cTpoeHue ctebuis jJbHa OOBIKHOBEHHOTO.
Ctpoenue ctebisi: cnapKu OOBIKHOBEHHOM, KYKYpPY3bl OOBIKHO-
BEHHOH U p>kH 1oceBHOW. CpaBHEHNE aHATOMHYECKOI'O CTPOEHUS
cTe0JIs TPaBIHUCTBIX PACTEHUI.

5.4.

Mopdonorus nucra

Mopdonoruueckuii aHanus3 JMCTHEB MOKPHITOCEMEHHBIX pacTe-
HUM.

BocnpousBenenue u pasMHOKeHHe PacTEeHUI

Cooepoicanue 1eKYUoOHHO20 Kypca

6.1.

Pa3zmHOxeHue pacTeHuit

OO611ee MOHATHE O PA3MHOXKEHHUH U €T0 (hopMax.

BereraruBHoe pasMHOKeHHUE. Pa3MHOKEHNE PACTEHUM CIIOPAMU.
[TonoBoli mpolecc U TOJOBOE Pa3MHOXKEHUE PACTCHUHU.
UepenoBaHue s1epHbIX (a3 U OKOJICHUH.




6.2.| lIBerok [IBeTok, ero yactu. OKOJMOIBETHUK. AHJIPOLIEH, MUKPOCIIOPOTe-
He3 W MUKporameTtoreHnes. ['mneneil. MeracnoporeHes u Merara-
meToreHe3. O00enobpie U OTHOMOMbIC IIBETKA U MX pacrpezene-
HUE€ Ha pacTeHusix. J[BoitHoe ommogoTBopeHue. Teopum
IPOMCXOXKACHUS [[BETKA.
Cooepotcanue 1a00pamopHbiX 3aHAMUL
6.1.| CtpoeHue nBeTka AHanum3 BeTKa KaHAbIKa CHOMPCKOTO, T€PaHH JIYTOBOW U YMHBI
I'menuna. @opmyiibl U 1UarpamMmsel IBETKOB.
6.2.| Ilnoxsr Kiaccudukanmsi miomos.
1. JKOJIOTHYEeCKHEe IPYNIIbI U JKU3HEHHbIe (popMBI pacTeHunii. Bo3pacTHble U ce30HHbIE
HU3MEeHeHUusl
Cooepotcanue 1eKyuoHHO20 Kypca
7.1.| DKoJOTUYECKHUE TPYIIIBI U [TonsiTue o xxu3HeHHOM Gopme y pactennii. Kimaccudukarnms
XKHU3HEHHbIe (hopMBbl pacTeHuit | ku3HeHHbIX (popm o T.U. CepebpsixoBy u K. Paynkuepy. Dxo-
JIOTUYECKHE TPYIIbI PACTEHUI
Cooepatcanue 1a60pamopHbix 3aHAmMul
7.2 |Anarommnueckoe cTpoeHuell3ydenre MUKPOCKOIIUYECKUM METOAOM BHYTPEHHEI0 CTPOCHMS

FIMCTA pa3HbIX MCCT oburanus.

ITMCTa pa3HbIX HKOJOTHYECKUX TPYII PACTEHHM: CBETOJIIOOMBBIX,
TEHEIIOOMBBIX, MOPO30CTOWKHX, THUAATO(MUTOB, CYKKYJICHTOB W
CKIepodUTOB. AHAIIN3 3aBUCUMOCTH CTPOCHUS JINCTA PACTCHUI OT|
yCIIOBHI OOWUTaHMUS.

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

3 cemecTp

BBejeHue B CHCTEMATHKY PACTEeHHH

Cooepoicanue 1eKyuoHHO20 Kypca

1.1

BBenenue B cucreMatuky
pacteHui

3HaquHe 3BOHIOHHOHHOﬁ T€OpI/II/I JJIs paBBI/ITI/I}I CUCTCMATHUKH.
[TpuHnMnBl TOCTpOCHUS (PUIOTEHETHYECKUX cucTeM. [loHsTHE O
TaKCOHOMHMYECKHX KaTeropusix. Bua kak OCHOBHas TaKCOHOMMU-
yeckas eauHuna. Popa, cemMencTBO, MOPSAOK, Kiacc, OTHAEIl.
MakpocucreMbl OpraHM4eckoro Mupa.

CoOeporcanue 1aO0pamopHuIX 3aHAMul

1.2

OBOIOHUS TAKCOHOB Ha3EM-
HBIX PacTEHUU

AHany3 SBOJIOLUS CTPOCHUSI HA3EMHBIX PACTEHUM: pa3BUTHE]
TKaHe | opraHoB y oTaeaoB MoxoBunnbie, [lmayHoBuaHbBIE,
ITannopoTHukoBUAHBIE U [IOKPBITOCEMEHHBIE.

HapcrBo I'pudsbl

Cooepotcanue 1eKyuoHHO20 Kypca

2.1.

[HapctBo ['pn6ObI. O6MIasT Xa-
pakrepuctuka. Knaccuguka-
usl.

[TpencraBieHus O MOJIOKEHUH [TAPCTBA B CUCTEME

opranu3MoB. BereratuBHoe Teno rpuba ¥ BUJOU3MEHEHUS MU-
nenusi. CrocoObl TUTaHUS TPUOOB: campoduThI, TaAPa3UTHI,
CUMOUOTPO(BI. Ocobennoctu Pa3MHOXKEHUs rpubOB.
Knaccudukanms.

Cooepoicanue 1a00pamopHbiX 3aHAmMUL

2.2

Ctpoenue rpudoB.

CtpoeHue OHOKJIETOYHBIX TPHOOB Ha mpuMepe Apoxokei. CTpo-
CHHE MUIIETUS U OPTaHOB Pa3MHOXKEHHUsS TPHOOB.

2.3

CtpoeHue u )Xxu3HeHHbIE Pop-
MBI JIMIIIATHUKOB.

OpFaHI/ISaI_II/I}I TajuioMa Jmmaiauka. OCHOBHEIC CHCTEMAaTHUYSCKHE
CPYIIIbI HAKUMITHBIX, JIUCTOBATBIX U KYCTUCTBIX JIMIITAHUKOB.

Husmme pacrenus

Cooeporcanue 1eKyuoHHO20 Kypca




3.1.

apctBo Pacrenus. [loguap-
cTBO barpsiHku

OTIHMYUTEIIbHEIC OCO6€HHOCTI/I, CTPOCHUC TAJlJIOMa U

kieTku. [TurmMenTsl, ux 3HaueHue. Mopdosoru U aHaTOMUS Taj-
noma. OcoOEHHOCTH Pa3MHOXKEHHUS, paclpocTpaHeHue. Xpoma-
THYECKas aJlanTalus. [IpakTueckoe 3HAYCHUE.
Knaccudukanus. OCHOBHBIE IPECTABUTEIH.

3.2.

ITogunapcreo Hacrosmue
BOZIOPOCIIH

OO01mas xapakTepucThka, kiaccupukamnus. Otaen

3enenple Bogopociu. OOmas xapakTepUCTHKA OTAeNa. THIIbI
cTpykTyp Tayuioma. @opmsl pasMHOkeHUs. [IpuHIMIBEl HeneHus
Ha KJIacChl.

CoOeporcanue 1abopamopHuIX 3auamul

3.1.

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

H3y4yeHne OJHOKJIETOYHBIX MOYBCHHBIX U OCHTOCHBIX BOJIOPOC-
Jell METOJIOM CTEKOJI 00pacTaHHs M KYJIbTHBUPOBAHHS BBITSHKKA
u3 cyocrpara.

Otnen 3eneHbie BOAOPOCIH.

Knacc BonbBokcoBble (XJTaMHIOMOHAa, TOHHYM, BOJBBOKC),
XJIOPOKOKKOBBIE ~ (XJIODOKOKKYM, XJIOpeia, THIPOIUKIIMOH).
Knacc Konbtoratel. CTpoeHue kiaeTku W Tajioma. OCHOBHBIE
HAIpaBJICHUS SBOJIOIMA. 3HAYEHHE B MPHUPOE M KU3HU YeIOBe-
Ka.

Boicmime pacrenust

Cooepoicanue 1eKyuoHHO20 Kypca

4.1.

[TonumaperBo Beicmme pacre-
gusa. Hagotnen MoxoBunHbie

Oomas xapakrepuctuka. Otnen Punnoputsl. Bpems cymectso-
BaHHMS U d3Koyiorus. Mopdomoruueckoe pa3sHoOOpa3ue Berera-
TUBHBIX U PENPOAYKTUBHBIX OpraHoB. OCHOBHBIE MPEICTABUTE-
mu. Bo3MmoxkHble myTH uX 3BOJOUUU. OCHOBHBIE TOJOXKEHHS
TEJJIOMHOW TEOpHUH. XapaKTepUCTUKa Haxotaena MoXOBUIHBIE
Kak ocoboit rpymnmsl. ['eorpadguueckoe pacrnpocTpaHeHHE U KO-
norust. [{ukn BocpousBeneHus. UepTsl Crieluann3aliu, IpUuMH-
TUBHOCTH B3pOCIIOr0 TaMeTopuTa MOXOBHAHBIX. UepTsl cTpoe-
HUS CTIOpOQHTa, CIIOPOroHa, UX pazHooOpasue. Knaccuduxanus.

OTnuuuTenbHbIe YepThl U OnopasHooOpasue otaenoB [lede-
HouHble MxH, JlucrocrebenpHbie Mxu (Bpuoricuasl) U AHTOIE-
POTOBBIE MXH.

4.2.

Beicmue criopoBble pacTeHus

OOmiast xapakTepUCTHKA BBICIINX CIIOPOBBIX pacTeHuil. L{ukibl
Bocripom3BeneHus. Knaccudukanus. Otaen  [InayHOBHaHBIC.
Otnen [ManoporuukoBuaHsie. Kiaccel XBomessie 1 Hacrosimme
nanopoTHUKU. OCOOEHHOCTH aHATOMHUU W MOP(OIOTHH CIIOPO-
¢uta u ramerodpuTa, *Ku3HeHHbIE GopMbI criopodpuTa. Bumosoe
pazHooOpa3ue, pacnpocTpaHeHHE, 3KOJIOTUYECKOE U  XO3si-
CTBEHHOE 3HAYEHUE PaCTCHUM.

4.3.

CeMeHHbIE pacTeHUS

[Ipoucxoxaenne Cemennbix pactenuii. [Iparonocemennsie. Oco-
6eHHocTH MOP(}OJIOTUU U aHaTOMUU criopodura. POpMHUPOBAHUE]
CeMs3a4aTKOB. OBOJIOLMOHHBIE TEHAEHUMHU. [‘olocemMeHHble M|
LIBeTkoBBIe pacTeHus. CoBpeMeHHas Kiaccu(UKalus CEMEHHBIX
pactenuii.O0mas xapakrepuctuka. [{ukn BocpouseaeHus. Ce-
M M ero OuoJjormueckoe 3HaueHue. BumoBoe pasHooOpasue,
pacnpoCcTpaHEHHE, SKOJIOTMYECKOE U XO35MCTBEHHOE 3HAYEHUE
pacTeHUN.

Cooeporcanue 1a00pamopHbiX 3aHAmull

4.1.

Hanornen MoxoBuaHbIe

[Mopsnox Cdarnossie. Pog Charuym. Ilopsnox bpuessie. Iloa-
kimacc  3emenple  Mxu.  OOmue  YepThl  OpraHU3alllH.
I'eorpaduueckoe pacrnpocTpaHeHHE.

Oxosnorusi. OCOOEHHOCTH Pa3MHOKECHHUSI.




4.2.| Otnen [TnayHoBuaHbIE [Mopsinok [Tnaynoeie. CemeiictBo [TnaynoBble (miayH
OymaBoBHIHBIH). OCOOEHHOCTH CTPOEHHS CIIOPOPHTA U TaMETO-
¢uta. Ocobennoctu pa3ButHs 3apojsima. [lopsaok Censrunen-
noBbie. CemeiictBo CenmsaruHeyioBbie (CeIsSTUHENIa CENATHHE-
noBujHas). Ctpoenue cnopodura U rameTouTa B CBSA3U C YCIIO-
BUSMH KU3HU. bruonornyeckoe 3HaueHNE pa3HOCIIOPOBOCTH.
4.3.| Kitacc XBoreBsie [Topsmok XBormiesbie. CemelicTBO XBomIeBbIE (XBOIIL
noJeBoit). OcOOEHHOCTH aHATOMHUH U MOP(OIOTUH crIOpopuUTa U
rametoduta. CropoHomieHne. 3HAYCHHE B TPUPOJE U IKU3HHU
YeIIOBEKA.
4.4.| Ornen [TanoporaukoBuaubie |[[lopsaok [{uateiinbie. CemetictBo IlluTOBHUKOBBIC
(mmTOBHUK MYXCKOiT). OCOOCHHOCTH aHATOMUH U MOP(OIOTUH
cnopodura u ramerodputa.llopsnok CanpBunueBsie. CeMeHCTBO
CanpBUHUEBBIC.  CaNbBUHHUA  IUIaBaromias. buojorudeckoe
3HaYEHUE Pa3HOCIOPOBOCTH
4.5.| 'onocemMeHHbIE pacTeHUs OcoOenHocty 1ukia pazputus. ['eorpaduyeckoe
pacnpoctpanenue. JXuzHeHHbsie Gopmbl. OCOOEHHOCTH pa3MHO-
*enus. ['erepocniopus. buonornueckoe 3HaueHUE CEMEHMU.
4.6.| Otnen LBerkoBrie. Kiace CemeiicTBa: po3oBbIe, 0000BBIC, KAITyCTHEIE, ACTPOBHIE
JBynonbHbIE
4.7.| Ornen LiperkoBrie. Kiacc CeMelicTBa. TUIIEHHBIE, MITIUKOBBIE
OnHo0JIbHEIE
5. IlousTHe putoneHO3A
Cooepoicanue 1eKyuoHHO20 Kypca
5.1.| IlonsTue o purtoueHo3e [Tonsatue o ¢putoneHoze. OCHOBHbIE CTPYKTYpPHBIE 3JIEMEHTHI (PH-
TOIIEHO3a: SIPYCHOCTh, cocTaB, oOuiane. CUHY3UH, LEHOMOMYJIs-
nuu. CTpyKTypa ¥ BO3PACTHOM cOCTaB LIEHONOMYJsIuil. MecTo
¢duroneHno3a B buocdepe.
5.2 | leanpodiopa ropoickoro BunoBoii coctaB u cTpykTypa AeHAPOGIOPH TOPOACKOTO (PHUTO-
¢duToneHosa. 1eHo3a. OmeHKa COCTOSIHUSI TOPOJICKON AeHIPO(MIOphI. XapaKTe-
PHUCTHKA SKOJIOTHYECKOW (PYHKITUU 3€JIEHBIX HaCaKICHUH.
[TpomexxyTouHast aTTecTalus —3ayem
4 cemecTp
Cooepoicanue 1eKkyuoHH020 Kypca
DuU3HO0JI0rHs PACTUTEIBHON KIETKH
[Ipenmer, 3agaun Mertonp! uccienoBanuii. Pojb 0TeUeCTBEHHBIX U 3apy OEKHBIX
1 |burodusnonorum. YUYEHBIX B Pa3BUTHH (PU3NOJIOTUN PACTEHUH.
3amauu, CTOSIIIHE Mepe]] COBPEMEHHBIMH (PUTO(DU3HOTIOTAMH.
OcCMOTHYECKUE SABJIICHUS B [Tonsitue 06 ocMoce, Typrope, Cocyiien cujie, BOIHOM I10-
2 [kjeTke. TEHIMAJIC U TIOTEHIMANE JaBIeHUs. METOIbI UX U3MEPEHUH.

Teopun noCTyIIeHNs BEIIECTB B PACTUTENBHYIO KIIETKY.

doTocuuTe3

@OTOCHHTE3 U XJIOPOILIACTHI.

[TurmMenThI pacTeHui

XHUMHUUYECKUH COCTAB XJIOPOILIACTOB, UX CTPYKTYpa.
OHTOTeHe3 U POoJIb UX B PoTOCHHTE3Ee. METO bl pa3ieecHus
nurMeHToB, padoTsl M.C.1[BeTa. Xiopopuiuisl, UX CTpOCHHE U
cBoiicTBa. KapoTuHOUIBI, CTPOEHNE, CIEKTPHI IIOTJIOIIEHHUS.
OUKOOMINHBI, AHTOLIMAHBI, UX (PU3HOJIOIHUECKOE 3HAUEHHE.




MexanusM M JHeEpreTuka

Pabotel Tumupsizera K.A. ®otopuznyecknii stamn

¢dboTocuHTE3A. dorocunTe3a. CHHITIETHOE U TPUILIETHOE COCTOSIHUE XJIOPO-
4 ¢wumna. Hukmmuecknii 1 HEMUKIMYECKUN TPAHCIIOPT IEKTPO-
HOB. [IpoaykTel poToxumudeckoro stana ¢porocunresa. Cz —
NyTh CHHTE3a OpraHnYecKux BemecTB. Cq
- pactenus. [ukn Xerua-Cneka-Kapnunosa. CAM- pacTenus.
Jbixanue pacreHuii
AmnaspobOnast u a3pobHast (aszsl | Pabots baxa A.H. u [Tannaguna B.M. o Teopun 61o-
JbIXaHMUS. JIOTHYECKOTr0 OKUCIIEeHUs. [ TUKOIHU3 — ero cBsi3b ¢ OpoaAUIb-
5 HbIMU TIporieccamu. Turmsl pochopunuposanus. Pons nerua-
pOT€HAa3 U HUTOXPOMOB B IIEPEHOCE BOAOPOAA U FJIEKTPOHOB.
KopHeBoe nuranne pacreHui
KopueBoe nutanue MexaHu3m norjioileHus BemecTs kopueM. MccnenoBanus
6 pacTeHuM. Cabunnna J[.A. u Konocosa U.1. mo mormnomieHuto conei
KOpHSIMU pacTeHui. Bo3elcTBre KOpHEW Ha MOYBY.
PacTeHust 3aCOJIEHHBIX MOYB.
YcBoeHue a3ora [octynnenne u MeTaboIN3M a30THCTHIX COSAUHEHHM.
7 | pacTeHUsAMHU. AMuBI, BX poJib B pacTeHUsX. CuMOnoTudeckrue HopmsI
YCBOEHHS a30Ta.
PocT u pa3BuTHe pacTeHui
8 [Poct pactenuii. [Tonsitue pocra. Kpusas pocra. Ponb ¢utoropmoHoB B
POCTOBBIX IIpo1Leccax. BiMsiHue BHENTHUX YCIIOBUM Ha POCT
pacTenuii. Dtanbl pa3BUTUA. SIpoBU3aLUs U POTONEPUOIU3M.
Tl'opmonansHas teopus userenns M. X. HaitnaxsHa.
DHU3MONIOTUYECKUE OCHOBBI Teopust uuKIMYECKOro cTapeHus u omosoxenus H.11.
9 | crapeHus paCTECHHIA. Kpenke.
Cooepoicarue 1a00pamopHbIX 3aHAMUL
10 Paznuunpie popmbr 1raz- mo-| [IpuroroBieHue BpeMEHHBIX BIaXKHBIX MTPENapaToB
nu3a. BiusHMe KaTMOHOB | AMUJEpPMUCA YellyH Jiyka. PaccmarpuBanue npemnapaTroB KO-
AHUOHOB coyiel Ha QopMy u| KHIIBI JTyKa, HAOII0ICHNE 3a Pa3IMYHBIMU (DOpMaMU TIIa3MO-
BpeMs I171a3MOJIN3A. JI13a PACTUTEIbHOU KIIETKU: YTOJIKOBBIM, BOTHYTBIM U BBIITYK-
T 1a3mMonn3. Menonp30BaHNe MmIa3MoJINTHYECKOTO METOAA
JUTSL OTIPEICIICHUS BA3KOCTH MTPOTOIUIa3Mbl YellyH Jiyka. Bius-
HUE Pa3IuYHbIX TUIA3MOJIMTHKOB Ha BA3KOCTh
LUTOIIa3MBl.

11 Omnpenenenne cocymei cuibl | [IpuroroBnenne 6pycodkoB KapTodens pa3InuHON JJIUHBI 1
pPacTUTENBHBIX KIJIETOK IO M3-| pacTBOpOB pasinuyHoi koHueHtparuu ot 0,110 1 H. J{ns pac-
MEHEHHIO JJINHBI TKaHH. yeTa Oepercs ciiydaid, Korjaa U30TOHUYECKasi KOHIEHTpaIus He

BBI3BIBACT IJIA3MOJIN3 KJIETOK, a TypropHoe faBienue pasHo 0.
JnmuHa 6pyckoB KapTodens mpu
M30TOHUYECKOM KOHIIGHTPALIMH OCTAaeTCsl O€3 N3MEHEHUH.
Xpomartorpadudeckuii Me- | B ocHOBe pazzeneHus MMrMEHTOB JICKUT
TOJ pa3leieHHs] MTUTMEHTOB | XpoMmarorpadudecKuii MeTo pa3aeneHus Ha oymare. ['oToBHT-
3€JICHOIO0  PacTeHUsl  Ha | ¢ CIHUPTOBAs BBITSKKA MMTMEHTOB JucTa nenaprouuu. [lomoc-
¢bubTpOBaNBHOM Oymare. Ky (punbTpoBanbHON OymMart HECKOJIBKO pa3 OKYHAIOT B BbI-
TSKKY JUISI IOJTYYEHHsI CTOMKOW OKPACKH MOCJIE Yero MmoMenia-
12 I0T B BEPTHKAIBHYIO XpoMaTorpadudeckyro kamepy. B Teuenue

20 MyH. HIET pa3/ielicHue IIMTMEHTOB Ha OT/ENIbHbIE TOPU30H-
ThI: BHU3Y — XJIOPOGUILT «O» (KEITO — 3€JICHBIH 1BET), BBIIIEC —
xJopopuin «a», kcantopuut, KapoTuH. OCHOBOITOJIOKHUK

meroaa M. C. IIper, 1904r.




13

OOHapyXeHHEe JerHJIporeHas
B PaCTUTEIIbHBIX TKAHSX.

DepMEeHThI JETUIPOreHa3bl y4acTBYIOT B IIEPEHOCE aTOMOB
BOZIOpO/Ia B a3poOHoH (aze apixanus. HA /[-comepxkarme
¢depmentsr —nepBuunbie, ®MH — BTOpHYHbIE. AKTUBHOCTD
JNETHIPOTreHa3 OMPENEsIeTCs ¢ TOMOUIbI0 METHIIOBOW CHHHU.
Copepxainasics B paCTUTEIbHBIX TKaHAX JETUIPOreHasa oT-
HUMAET BOJOPOX OT OKUCIISIEMBIX OPTaHUYECKUX COCIMHEHUN
U TIEpeJiacT €ro METWIEHOBOW CUHU, KOTOPast

IIPY 3TOM NIEPEXOUT B BOCCTAHOBJIICHHYIO OECIIBETHYIO

dopmy.

14

Onpenenenue aKTUBHOCTU
Karajia3pl U peAyKTa3bl B JIU-
CTBbSAX DIOACH.

Jliis paGoThI UCTIONB3YIOTCS CTAPhIE U MOJIOBIE JIUCThS
3II0JIeH, a TaKKe yOuThle KumsiueHneM. Pabora ¢ MUKpOCKo-
noM. Ha npeameTHoe CTEKII0 HAHOCAT KaIuTio MEPOKCUIA BO-
JI0pOJia ¥ IOMEIAIOT Pa3HOTO BO3pacTa JIMCThS 3oaeu. Ot-
MeuaroT OypHOE BbIJICJIEHUE ITY3bIPbKOB

BO3/yXa B MOJIOJBIX JHCTBSAX, MEIJICHHOE B CTAPBIX JTUCTHAX U
OTCYTCTBHUE B YOUTBIX JTUCThAX. DEPMEHTBI 1€THIPOTreHa3bl
Y4acTBYIOT B IIEPEHOCE aTOMOB BOJOPOJia B a3po0HOi (haze
JbIXaHUSA. AKTUBHOCTb JIETHAPOT€HA3 ONPEAEIsIeTCs C IOMO-
IbI0 MeTHIIEHOBOH cuHu. Cozepikaiiascs B paCTUTEIbHBIX
TKaHSAX JeruAporeHas’a OTHUMAET BOAOPO OT OKHCISIEMBIX Op-
FaHUYECKUX COEIUHECHUHN U NIEPENAET €ro METUIIEHOBOW CHHU,
KOTOpast IPU ITOM MEPEXOUT B

BOCCTaHOBJICHHYIO O€CIIBETHYIO (pOpMY.

15

MUKpOXUMUYECKUHN aHATIN3
30JIbl PACTEHUM.

[Ipu cxxuranum pacTeHuid 0opazyercs 30J1a, B KOTOPOH HaXo-
AATCA MUHCPAJIBHBIC 3JICMCHTDI. Anammnz IpoOBOAAT HA COJIAHO-
KHCJION BBITSKKE 301161, 11 KaXKI0ro ajeMeHTa nojioopaH pe-
AKTHUB, KOTOPBIA 00pa3yeT ¢ COOTBETCTBYIOIIUM HOHOM TPO-
JYKT PEaKIIny, UMEIOIIHNI 0co0yto (hopmy

KPUCTAJUIOB WJIA XapaKTEPHBbIN LBET.

16

Brnusinue xonuuecTBa gpepmeH-
Ta M PEaKIMU CPebl Ha THIPO-
JU3 Kpaxmana.

Heob6xo1uMo yCTaHOBUTH CKOPOCTh THIPOJIM3a OT KOJIMYECTBA
dbepmenTa. [Ipu yMeHbIIeHNH KOTMYecTBa (DepMEHTa aMUJIa3bl
BJIBO€ CKOPOCTb TMIPOJIN3a KpaxMaia 3aMeisieTcs. B cuinbHo
KHMCJION M CUJIBHO IIEJIOYHOM Cpelie TUAPOIIN3 KpaxMalia He
U7eT, T. K. pepMeHT He paboTaer.

OnTUMaTbHBIMU YCIIOBUSIMH JIJIs1 paOOTHI (hepMEeHTA SIBISETCS
HelTpanpHas U cnabokucnas cpesa.

17

Bnusinue temneparypsl Ha ak-
TUBHOCTH aMHJIA3HI.

Ammitaza — GepMeHT, TOJTy9aeMblid U3 TPOPOCIINX CEMSH
SYMEHs, OTHOCUTCS K KJaccy rujpoinas. [lpomexyTounsim
MPOJYKTOM TUIPOIN3a SBJISIOTCS AEKCTPUHBI, KOHEYHbIE MPO-
JTYKTBI — MOJIEKYJIBI T1I0K03bl. CyOcTpaTrom it (hep- MeHTa
amMuIIassbl sABJseTcs kpaxman. Heo0xoaumMo yCcTaHOBUTD CKO-
pocTh ruAponu3a kpaxmaia ot remnepatypst 20°, 50°, 100 C.
KoHeuHbIi MPOIyKT THAPONIH3a — [II0K03a (MMeeT CBOOOIHYIO
QIIBJICTHIHYIO TPYIITY) OTPENEIIeTCs

(eTMHTOBOMN KUIKOCTHIO.

18

Pewenue 3amad o npou-
NEHHBIM TEMaM.

Pemarorest 3agaun no npoiAEHHBIM TeMaM. BeipaboTka
YMEHUH UCIIO0IB30BaTh (POPMYJIIBI ¥ TAOTHUIIHI.

[IpoMexyTouHas aTTecTalus —3ayem

5 cemecTp

OcHOBBI MEKPOOHOJIOTHH

Cooepoicanue 1eKkyuoHH020 Kypca

Cnenupu4HoOCTH

npoxapnonioﬁ KJI€TKH U ME€TO10B €€ UYUCHHUA.




[Ipenmer u MeToaBI MUKPOOHO-
soruu. Kparkuii

[TpenmMer 1 3a1a4u MUKPOOUOIIOTHUH, €€ OCHOBHBIE Pa3/Ieibl.
OcHoOBHBIE 3Tarnbl pa3BUTHS MUKpoOHrosorun. PadoTsr A. Jle-

1.1 | ucropuueckuit O4epK O MUK- BeHryka, JI. [Tacrepa, 1. Meunukosa, P. Koxa, C. Bunorpan-
pOOHOIOTHH. ckoro, JI. IBaHOBCKOTO U JIp. YYEHBIX.
2. | CucreMaTuka u kjaaccupukanus oakrepuii
CrtpykTypHasi opraHu3anus Krnerounas crenka, Karncynibl ¥ 4eXJibl, UTOIIa3MaTHYecKast
2.1.| mpokapuot MeMOpaHa U ee IPOU3BOIHbIC, pUOOCOMBI, SIIEPHBIH anmnapaT
OakTepu, )KTYTHKUA U BOPCUHKH, GUMOPUHN 1 TIHIIH.

2.2.| Knaccudukanus 6akrepuit Cucrematuka npokapuort. ['pudsl. AktuHoMuueTsl. bakrepun.
Bupycel. Mukormia3zmel. bakrepuodaru. ®opmer K1eToUHOM
OpraHu3aIMK: CIIOPHI, IUCTHI, O1acTyisl, akuHeThl. Knaccugu-
karus 6akrepuit mo C.B. KpacunsHukoBy, bepre.

3. | OTHOLIeHUEe MPOKAPHOT K akTOpaM cpeabl
OTHoIIEeHUE TPOKAPHOT K (ak- OTHolIEHNE TPOKApUOT B TEMIIEPATYpPE, CBETY, U BOJE.
3.1.| Topam cpensl OtHoleHne npokapuoT K yciaoBusam pH cpenst. Poct u
KyJIbTUBHUPOBAaHUE MUKpOOpraHu3MoB. I[lepunoauueckue
KYJIbTYpPbl M 3aKOHOMEPHOCTHU uX pa3Butus. [luraremns-
HBIE CpPeJIbl U UX KOHCTPYUPOBAHHUE.
4. | Jesenue, pa3MHO:KeHHe, KyJIbTHBHPOBaHHE MUKPOOPTaHNU3MOB
[enenue, pa3MHOKEHHUE, [Tutanue npokapuot. Pa3mMHOXeHUe OakTepuii: 1eleHne HyK-
4.| KyIbTUBUPOBAaHUE MHUKPOOpP- | JIEOMJIOB M OaKTEPHAIbHBIX KJIETOK. THUIIBI MUTAHUS. ayTOTPO-
TraHU3MOB ¢51 u rereporpodsl. Pa3zHOBUIHOCTH ayTOTPO(PHOTO MUTAHHUS.
Mexanu3m nutanus y 6akrepuid. [ TyOMHHOE W HENIPEPHIBHOE
KYJIbTUBHPOBAHUE.
5. | 'eneTnka npokapuoT
I'enetuka npokapuor Myrtanuu y 6akTepuii, METObI OTY4YEHUS MYTaHTOB.

5.1. ['eneTnveckue pekoMOMHAIMK y OakTepuii: TpaHchopma-
1S, TPAHCAYKIINS, KOHBIOTallHsl. 3HAUEHUE N€HETHUECKHUX
pekoMOuHanmii. ['eHeTnIecKuii KoJ1 M ero 0COOCHHOCTH.
Tpanckpunims u Tpancisaus. OcOOEHHOCTH TPAHCKPHIILIUU
Y TpaHCISIIMK y OakTepuit. Perynsius OnocunTesa 0einka Ha
YPOBHE TPAHCKPUIIIUH.

6. | Tunsl nuTanus 6aktepuii. Mera6oan3m. Criocodbl odecneyeHUus IHepPruei - OpoxxeHue,
a3poOHoe AbIXaHHe, AaHAIPOOHOe AbIXaHue, (POTOCHHTE3, XeMOCHHTE3.
[IpeBpamenne  yraeponcozaep- | [lonarue o OpoxkeHus K. THUITBI OpOKEHUS: MOJIOYHOKHUCIIOE,
KaUX CIIMPTOBOE, IPOMMOHOBOE, MaCISTHOKHCIIOE, STUIIEHO- OYyTHIIO-
6.1.| coequHenuii. MeTtaboau3M Tpo-| BOe U Jpyrue. bakTepuaibHOE paciierieHue neuTioI0361. Me-
KapuoT TaHOOOpa3yrole OaKTepuu U UX POJib B KPYTOBOPOTE yIIIepo-
na. OKHCIIeHUE 3TaHOoJIa B YKCYCHYIO KUCTIOTY.
DHepreTYecKuii 1 KOHCTPYKTUBHBIN 00MEH, UX
B3anMOCBsA3b. OCHOBHBIE ITyTH aHAYPOOHOTO paciierie-
HUS YTJICBOJIOB: TJIMKOJIN3, TEKCO30MOHO(OChaTHBIN
MyTh, IyTh DTHEpa-Jlynoposa. bpoxkenue u gpixaHue.
[y TpukapOOHOBBIX KUCIOT, AbIXaTeIbHAs LETb U Te-
PEHOC AJIEKTPOHOB.
Muxkpobuonornyeckue AMMOHHU(UKALUS U BBI3BIBAIONINE €€ OAKTEPUH.
MIPEBPAILCHUS] COEAUHECHHI Hurpuduxanus. denutpudukamus. Oukcanus Mo-
6.2.| a3ora. JEKYJSIPHOTO a30Ta: CBOOOIHOKUBYIIHE U CUMOHO-
TUYecKue a3oTdukcaTopsl. bakrepuanbHble
ynoopenus. OO1mias cxema KpyroBopora a3ora.
Cooepoicanue 1a60pamopHbuIX 3aHAMUL
1. | ConennpuyHOCTH MPOKAPUOTHOM KJIETKH U METO0B €€ H3YYeHHs .




PaboTa ¢ MUKPOCKOTIOM U

OcHoBHBIE TpaBUIIa padOTH B MUKPOOHOIOTHYECKOI Tabopa-

1.1 | kynpTypamu OGakTepHit Topuu. MHCTpyKTax 1o TexHuke 6e3onacHocTr. PadoTa ¢
MHUKPOCKOTOM. [IpUroToBIeHNE MTUTATENBLHBIX CPE/.
MeTtonuka CoBpeMeHHBIE METOIbl MUKPOCKOIIMYECKOTO HCCIICTOBAHUSI.
MPUTOTOBJICHUS Merton pa3naBieHHON Karuiv, METOJ, «BUCSYEH» KalllH,
1.2.| MHKpPOOHOIOTHYECKUX METO]T IPHKU3HEHHOM OKPACKH, METO] (PUKCAITUH.
IpenapaToB
2. | CucremaTuka H Ki1accupukanus dakrepui
Nzyuenune mopdomorun Nzyuenune paznoobpasust GopM MUKPOOPTAHN3MOB HAKOIIH-
2.1.| Gakrepwuii. TEJBHBIX KYJIbTYP CEHHOM M KapTO(EeIbHOM MaNouKu, HECO-
BEPILIEHHBIX I'PUOOB U JPYTUX KYJIBTYp MO BBEIOODY.
MuKkpoOHOIOTHYECKUH aHATH3 CanuTapHO- MUKPOOHOJIOTHYECKUM aHAJIN3 METOJIOM CMBIBOB.
2.2.| nuImeBbIX TPOAYyKTOB MeTooM | [Tojcyer konudecTBa OaKkTepUaTbHBIX KOJIOHWH. BhIsiBIeHME
CMBIBOB IPaMITOJIOKUTEIBHBIX U IPAMOTPULIATEIbHBIX MUKPOOTaHU3-
MOB TIpY TOMOIIHN OKpacku mo ['pammy.
3. | OTHolIeHHE K (paKTOpaM cpeabl
MuKkpoOHOIOTHYECKUH aHATH3 Bakrepuanbhbie 60ne3HN pacTeHui, OakTepro3sl. M3ydyenue He-
3.1. 3HI/I(I)I/ITH0171 6aKTepHaanoﬁ MUK- CIIOPOHOCHBIX 6aKTepI/Iﬁ CEMEICTB: Mycobacteriaceae,
podmopsr. Pseudomonadaceae, Bacteriac€hgicuer konmuecTBa 6akTe-
puanbHbIX KoJoHUM. Okpacka o I'pammy.
4. | lenenue, pa3MHOKeHHe, KYJIbTHBHPOBaHHE MUKPOOPraHU3MOB
PasMHoOxeHMe 1 KyabTHBHPOBa- | PazMHOXeHHe OakTepHii: AeJeHne HYKJICOUI0B U
4.1.| Hue O6akTepuit OakTepUaTbHBIX KJIETOK. [ TyOMHHOE 1 HEeTIpEPHIBHOE
KynbTuBHpOBaHuE. [leproaudeckue KyabTyphl U 3a-
KOHOMEpHOCTH uX pa3Butus. Habmonenue 3a poctom
¥ Pa3MHOKEHUEM HAKOIUTEIbHBIX KYIbTYP CEHHOMN
MaJo4uku 1o (azam pocra.
Lemomno3opazpymatoniie 6ak- | depMeHTaTUBHOE pa3lIOKEHUE LEIT0N03bl.  DepMeHTh
4.2.| Tepun LEJUTFOJIA3HOTO KOMIUIEKCA. Pa3ilo)KeHue LEUII0IO36 B
a’pOOHBIX YCIOBHSIX.
5. | 'eneTnka npoKkapuoTt
Muxkpodopa 3epHOBBIX KynbTyp | M3ydenue snudutHol 6akTepuanbHoil Mukpodopsl. O0mmas
5.1. 00CEeMEHEHHOCTh 3€pHa, Kpymbl, MyKH. [IpurotoBineHne Muk-
porpenaparoB OakTepuun: repOuKosa, ceHHas 1 KapTodenabHas
najnouku. M3yuenne Bo30ynurteneii Oone3Hel 37aKOBBIX pac-
TEHUH ¥ KPYISHBIX KYIbTYP.
6. | Tunbl nutanus 6axkrepuii. Meradoausm. Cnoco0bl o0ecrieueHus IHEPrueii - OpoxkeHmue,
a’po0Hoe AbIXaHHe, aHAIPOOHOeE AbIXaHHe, POTOCHHTE3, XeMOCHHTE3.
6.1.| baxTepun MOJIOUHOKHCIIOTO N3zyuenne GakTepuii roMopepMEHTaTUBHOTO U
OpoXKeHUs rerepodepMeHTaTuBHOTO OposkeHus. [Ipurotornenne
npenapara mosiouHoit miecenn Oidium lactis.
6.2.| Ananu3 Mukpodopsl Bo3ayxa, | Meroa mpsiMoro rnocesa, MetoA pa3dasienus. OCHOBHbIC

BOJAbI U ITOYBBI

MpeICTaBUTENN MUKPOGIOPHI IOYBBI, BOABI U BO3AYyXA.
[TaTorennas u ecrecTBeHHast MUKpodopa.

HpOMe)KyTO‘IHaH aTTeCTanus — 9K3dMEH




4 IlopsinoK OLeHMBAHHUS YCIEeBaeMOCTH U COPMHMPOBAHHOCTH KOMIIeTeHIUH 00y4aro-
Ierocsi B TeKyIlel U MPOMesKYTOUYHOM aTTeCTAlUM.

JUJis TIOJIOKUTENFHOM OIEHKU MO pe3yJIbTaTaM OCBOCHHUS JUCIUILIMHBI 00yJaroIeMycs: Heoo-
XOJIUMO BBITIOJIHUTH BCE YCTAHOBJICHHBIE BU/IbI YU€OHOW pabOTHI.

Tabmuma 7 - bauibHO-pEHTHHTOBAs OIICHKA Pe3yIbTAaTOB y4eOHON pabOThI 00YJarOUTUXCs IO
Bugam (BPC)

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

ta (Buael) | OammoB | yueOHOI pabOTHI

2 ceMecTp

Tekymas 60 |ITocemenune 3ausatuii|10 6ammos 3a 100%  mocereHue 0-10
yueOHast pabo- (HaMYMe  KOHCIEK-|ayJAUTOPHBIX 3aHITUI
Ta B CEMecTpe TOB JICKUUH, BBIIOJ-
([Mocemenune HeHue 1a0. pabor)
3aHATUH o 3amura Jabopartop-|2 6asaa 3a oOPMIICHHYIO B COOT- 0-30
pacnucaHuio u HBIX paboT (15 pa-|BeTcTBUU C TPeOOBAaHHSIMHU W 3alllU-
BBHITIOJIHCHHE 60T). HICHHYIO JIa00paTOpHYIO paboTy
3a1aHuil)

CPC — 3amura nons-|12 6a/uioB 3a rpaMOTHOE U UYETKOE 0-20
TUIHOTO amnmapara  |[M3JI0’KEHHE MOHATUMHOTrO amnmapara

Hroro no Texyuieii padore B cemecTpe 0-60
[Ipomexyrou- 40 |2 reopernueckux Bo-[lo 10 6anaoB 3a TEOpEeTHYSCKHI 0-20
Hasa aTTecTarusd npoca BOIIPOC
(aKx3amen) IMpuxnagaoe 3aganue |20 6a/J10B 32 NMPAaBUIBHO BBHIOJTHEHHOE 0-20

3a/1aHue

HTtoro 3a 3x3ameH 0-40

CymMapHasi olleHKa MO0 JUCUHUILINHE: Cymma 6aoB TEKyLIeH U MPOMEKYTOUHOM aT-
TecTaluu 51 -10®.

3 cemecTp
Texymmas 80 |[[Mocemenue 3ansatuii|10 6ammoB 3a 100%  mocemenne| O -10
yaeOHast pabo- (manmuyrie  KOHCIIEK-|ayAUTOPHBIX 3aHATHI
Ta B CEMeCTpe TOB JICKIIUH, BBITION-
([Mocerienue HeHue J1a0. pabor)
3aHATUI o 3ammra nabopartop-|2 6ansa 3a opOPMIICHHYIO B COOT- 0-30
pacIricaHuio | HeIX pabor (15 pa-{BeTrcTBHM ¢ TPeOOBAHUAMH U 3alllH-
BBITIOJIHEHHE 60T). HICHHYIO JJA00paTOPHYIO padoTy
3a/1aHHI) CPC BBITIOJIHEHKE |12 6a/I0B 32 TPaMOTHOE M YETKOE 0-12
WHAWBUAYAILHOTO  [M3JI0’KEHHUE MOHSATUIHHOTO anmapara
3aJlaHus
CPC — tekymee Te-|2 TECTOBBIX cpe3a 3a KaKIbIH U3 KO- 0-28
CTUPOBAHHE TOPBIX MOKHO TIOJIY4YnTh 14 6asljioB

Hroro no Texymeii padore B cemecTpe 0-80
[TpomexyTou- 20 |Teopernyeckuii Bompoc|10 0aJlI0B 3a TEOPETHYECKHUN BO- 0-10
Hasl aTTecTaus poc
(3auer ¢ oreH- [puknannoe 3aganue |10 6a/UI0B 32 MPaBUIIBHO BBIITOTHEHHOE 0-10
KOIA) 3a/1aHKe

HTtoro 3a 3auer 0-20

CymMapHasi OleHKa M0 AUCUUIJIMHE! Cymma 6atoB TEKyIIeH W TPOMEKYTOUHOM at-

TeCTaIL[U 51 -10®.

4 cemecTp




Texymmas 80 |[[Mocemenue 3ansaTuii|10 6ammoB 3a 100%  mocemenne| O -10
yaeOHast pabo- (manmuyre  KOHCIEK-|ayAUTOPHBIX 3aHATHI
Ta B CEMECTpe TOB JIEKIMH, BBINOJI-
([Mocerienue HeHue J1a0. pabor)
3aHATUN o 3ammura Jabopartop-|2 6aaaa 3a oOPMIICHHYIO B COOT- 0-30
pacnucaHuio u HBIX paboT (15 pa-|BeTcTBUU C TPeOOBAaHHSIMHU W 3alllU-
BBITIOJIHEHHE 60T). HICHHYIO JJa0OpaTOpHYIO paboTy
3a/1aHuiA) CPC BeInosiHeHHe|12 6annoB 3a rpamoTHoe U yerkoe| 0O-12
WH/IMBUIYAILHOTO  [M3JI0KCHUE TIOHSATHIHOTO anmnapara
3a/laHus
CPC — Tekymiee Te-|2 TECTOBBIX cpe3a 3a KaKIbIi U3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO NMONY4YUTh 14 fa/li10B
HToro no Tekyiueii padore B ceMecTpe 0-80
[TpomexyTou- 20 |Teopernueckuii Bonpoc|10 6aIOB 3a TEOPETHUUCCKUH BO- 0-10
Hasl aTTeCcTaIus poc
(3auer ¢ oreH- [puknagnoe 3aganue |10 6aJU10B 32 PABWIIEHO BBITOITHEHHOE 0-10
KOi) 3aJaHue
HToro 3a 3auer 0-20

CymMapHasi olleHKa Mo AUCUHUILIMHE!

Cymma 6atoB TEKyIIeH U TPOMEKYTOUHOM at-

TeCTalUU 51 - 106.
5 cemecTp
Texymmas 60 |[[Tocemenue 3ansTuii|10 6ammoB 3a 100%  mocemenmne| O -10
yaeOHast pabo- (manmuyrie  KOHCIIEK-|ayAUTOPHBIX 3aHATHI
Ta B CEMECTpe TOB JIEKIMH, BBINOJI-
([Mocerienue HeHue J1a0. pabor)
3aHATUN o 3ammura Jabopartop-|2 6asaa 3a oOPMIICHHYIO B COOT- 0-30
pacnucaHuio u HBIX paboT (15 pa-|BeTrcTBUU C TPeOOBAaHHSIMHU W 3alllU-
BBITIOJIHEHHE 00T). HICHHYIO JTA00paTOPHYIO padoTy
3a]aHuH) CPC — 3ammra nous-|12 6amwios 3a rpamorHoe u uerkoe| O - 20
TUIHOTO ammapara  |M3JI0)KEHHE NOHATUMHOIrO anrapara
HToro no Tekyiueii padbore B ceMecTpe 0-60
[TpomexyTou- 40 |2 rteoperuyeckux Bo-|Ilo 10 0a/uI0B 3a TEOPETHUYECCKHIA 0-20
Hasg arTecTarusd nopoca BOIIPOC
(ax3amen) Ipuknagroe 3amanne |20 Ga/IOB 33 MPABHIIBHO BBIIOJHEHHOE 0-20
3aJaHUC
HToro 3a 3x3aMeH 0-40

CyMmmapHasi OlleHKA M0 JUCIHHUIIMHE:

TeCTallNU

51 - 10®.

Cymma 0anoB TEKyLIeH U MPOMEKYTOUHOM aT-

ITepeBon 6amioB u3 100-0amibHOI mKanel B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

Cymma 0aji10B OrMmerka ByKBeHHbIN JKBUBAJICHT
JJIs1 TUCHUTLIHHBI
86— 10C 5 OTJINYHO
66— 85 4 Xopo1io
51-65 3 Y 10BIETBOPUTETHLHO
0-5C 2 HeymoBieTBOpuTEIHHO




5 MarepnajJbHO-TEXHHYECKOe, POrPaMMHOE U Y4eOHO-MeToIu4YecKoe odecreyeHue Janc-
HUITHHBI.

5.1 YueOHnas quTeparypa

OcHoBHas1 yyeOHas JIUTEpaTypa
1. 3aBugoBckast, T.C. boranuka: anaromus u mopdosorus: kype aekiuit / T.C. 3aBumoBckas. —
MockBa ; bepnun : Hupekr-Meama, 2018. — 212c¢. — Pexum qoctyma: 1Mo TOJNUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=4841a35ra oopamenus: 07.01.2021). — ISBN
978-5-4475-9635-4. FeKkcT : 2NEKTPOHHBIH.
2. [Tarynuna, C.K. Boranuka. Cucremaruka pacrenuii. ydueonoe mocobuwe / C.K. IIsarynuHa,
H.M. KitounukoBa ; MOCKOBCKMI I€Jaroruueckuii rocyAapCcTBEHHBIM yHUBepcUTET. — MockBa !
[Tpomereii, 2013. — 124 . — Pexum JOCTYTIA! o IIOITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=240%A2ra oopamenus: 07.01.2021). — ISBN
978-5-7042-2473-0. Fexct: 31eKTPOHHBIN.
3. Kypanoga, H.I'. Mukpo6uonorus: yueonoe nocooue / H.I'. Kypanosa, I'.A. Kynaranse ; Moc-
KOBCKHH TEIarOoTHYECKU TOCYIapCTBeHHBIN yHUBEepcuTeT. — Mocksa : [Ipomereit, 2013. Y. 1. IIpo-
KapuoTnueckas kierka. — 108 c. @ wm., Tabm., cxem. — Pexum pocryma: mo MOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=240F4dra oopamenus: 07.01.2021). — ISBN
978-5-7042-2459-4. FekcrT : 2NEKTPOHHBIH.
4. Kypanosa, H.I'. Mukpo6uonorust . yuaeonoe mocodbue : [16+] / H.I'. KypanoBa. — Mocksa :
[Ipomereit, 2017. —Y. 2. Metabonusm npokapuot. — 100c. : cxem., mi. — Pexum goctyna: no moa-
TIHCKE. - URL: https://biblioclub.ru/index.php?page=book&id=4837@fra obpareHus:
07.01.2021). — ISBN 978-5-906879-11-0T'eKCT : SNEKTPOHHBIH.
5.Aunpees, B.I1. Jlekuuu mo ¢usmonoruu pacrenuii . yaeoHoe mocobue / B.IT. Auapees ; Hayd. pen.
I'A. BopoGeiikoB ; Poccuiickuii rocymapCTBEHHBIH NeNarorn4eckuii yHuBepcuTeT uMeHu A. .
I'epuena. — Cankr-IleTtepOypr : Poccuiickuii rocymapcTBEHHBIN IMEIArOrHYECKU YHHUBEPCUTET WM.
AMN. Tepuena (PTIIV), 2012. — 300c. : cxem., Taba., wi. — PexuM IoCTyma: Mo MOIIKMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=4284%2ra ob6pamenus: 07.01.2021). -
Bubnuorp.: c. 281. — ISBN 978-5-8064-1666-8 TekcT : 3eKTpOHHBIH.
6.Kapaces, B.H. ®wusuonoruss pacteHmii: skcrepuMeHTanbHble ucciemnoBanus / B.H. Kapaces,
M.A. Kapacesa ; IToBOKCKHIT TOCYIapCTBEHHBII TEXHOIOTHUECKHUIT yHUBepcHTeT. — Momkap-Ona :
[ToBOJDKCKUH TOCYIApCTBEHHBIN TexHoMornueckuii yausepcutet, 2018. — 312. : win. — Pexxum no-
cryma: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=494Fifra oGpare-
aus: 07.01.2021). Bubmuorp.: ¢. 291-297. — ISBN 978-5-8158-1999-3TekcT : 37€KTPOHHBIHA.

JJonmoaHuTebHAA YUeOHAs JJUTEpaTypa
1. VBanos, A.JI. DBomtonus u (uioreHus: pactenuii: yueonoe nocobue / A.JI. UBanoB. — Mocksa ;
bepmun : Jupexr-Memma, 2015. — 292 c.. un. — Pexum gocTyma: Mo TOAMKCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=276Fi8ra oopamenus: 07.01.2021). buo-
auorp. B kH. — ISBN 978-5-4475-3833-0. — DOI 10.23681/276518BekCT : 371eKTPOHHBIH.
2. Kumenko, WU.T. Ipaktuueckuit Kypc 00TaHUKH (LIUTOJOTHS, TUCTOJOTHS, MOP(OIIOTHs, aHATOMHUS,
cucremaTnka). yueonuk : [16+] /. T. Kumenko. —Mocksa; bepaun : Jfupekr-Meaua, 2020. — 35%.:
ui., CXEM. - Pexum J0CTyma: o MIOJIITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=594F2ara oopamenus: 07.01.2021). buod-
auorp. B kH. — ISBN 978-5-4499-1264-0. — DOI 10.23681/59452TekcT : 3JIEKTPOHHBIH.
3. Mypanosa, E.O. MukpoOGuoorus: moyiHelii Kype K sk3ameny . [16+] / E.O. Mypanosa ; Hayunas
KkHura. — 2¢ usa. — CapatoB | Hayunas kuura, 2020. — 335%. — Pexum nocryma: mo mojamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=578Fiéra oopamenus: 07.01.2021). — ISBN
978-5-9758-1924-6. FekcT : 2IEKTPOHHBIH.
4. Kysuenosa, E.A. Mukpobuosorus : yueonoe mocobue : B 2 4. / E.A. Ky3nerona, A.A. Kusizes ;
MunucrepcTBo 00pazoBanus 1 Hayku Poccum, KazaHckuil HalMOHAIBHBIN MCCIEI0BATENbCKUM TEX-
Hojoruueckuii yaupepcuteT. — Kazanp | KazaHckuil HaydHO-HCCIIEIOBATENBCKUN TEXHOJIOTUYECKUI
yuausepcurer (KHUTY), 2017. -Y. 1. — 88c. : Tabum., rpad., uia. — Pexxum gocTymna: mo mojmmucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=560§#ara oopamenus: 07.01.2021). buod-




auorp.: ¢. 62-82. — ISBN 978-5-7882-2277-6. - ISBN 978-5-Z8278-3 §. 1). —Tekcr : 3JeKTpOH-
HBIH.

5. JlapuonoB, A.B. ['eHeTmka MUKPOOPraHHM3MOB. 3JEKTPOHHOE Yy4eOHOe mocodue (TeKcTo-
rpaduueckue yueOHoie marepuansl) . [16+] / A.B. Jlapuonos, C.H. fIkosieBa ; KemepoBckuii rocy-
napcTBeHHbIN yHuBepcutet, Kadenpa renernku. — KemepoBo ;| KemepoBckuii rocyaapcTBeHHBINH YHU-
BEPCHUTET, 2015. - 173 c.  wui1. — Pexum jgoctyma: mo  TOANMHCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=573§A%ra oopamenus: 07.01.2021). buod-
muorp. B kH. — ISBN 978-5-8353-1885-8. Fekcr : 21eKTpOHHBIH.

6. ®U3MOIOTHUECKUE OCHOBBI YCTOMYMBOCTH pacTeHUl : yueOHoe mocobue : [16+] / coct. E.H. XKun-
KoBa ; Jlumenkuii rocygapctBeHHbll neparornyeckuii yHuepcuteT umeHu II. 1. CemenoBa-TsH-
[anckoro. —JIuneuk : JIunenkuii rocygapcTBeHHbIN negarorndeckuil yausepcurer numenu ILI1. Ce-
menoBa-Tsu-Illanckoro, 2017. — 50 c¢. : wun. — Pexwm pgocTtyma: 1O TONMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=5768adra oopamenus: 07.01.2021). buo-
uorp.: ¢. 38 - 39. —TeKcT : AIEKTPOHHBIH.

7. Ulampos, .. DMOpuonorust 1 BoCIpon3BeieHHE pacTeHul : yaeoHoe nocooue / M.W. IllampoB. —
Canxrt-IletepOypr : Poccuiickuii TocynapCcTBeHHBIN Tiegarorniaeckuii yaupepcurer um. A.U. I'epriena
(prIry), 2015. - 200 c¢. : wi — Pexum jgocTyma: 1O  TOONKHCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=4354n5ara oopamenus: 07.01.2021). buod-
auorp. B kH. — ISBN 978-5-8064-0000-0.Fekcr : 31eKTpOHHBIH.

5.2 MarepuaJibHO-TEXHHYECKOE U TPOrPpaMMHoOe odecriedeHue JUCHUTINHBI.

Y4eOHble 3aHATHS TI0 AUCIUILTMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

336 Kaduner 0oTaHMKHU. YueOHas ayAUTOPUS IS IPOBEICHUS:

-3aHATUH JIEKIIMOHHOTO THUIIA,

- 3aHATUH J1a00PaTOPHOTO TUIIA,

- TPYIIOBBIX ¥ MHIMBHYAJIbHBIX KOHCYJIbTALIUI;

- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTalllu.

Crneununaju3upoBaHHas (yueOHas) Me0OesIb. J0CKa MeIoBas, Kadeapa, CTOJIBI, CTYJIbS.
OOopynoBanue /sl NMpe3eHTAIMH Y4eOHOro0 MaTepHMalia. nepeHocHoe - HOYTOYK, TIPOEKTOD,
JKpaH.

JlaGopaTopHoe 00opy1oBaHHe W MaTepHaJbl. MUKpOCKOMbI (10 mIT.), XOJOIUIBHUK, HAOOPHI
MHUKpPOIPENapaToB JAEMOHCTPALMOHHBIE 110 OOTaHMKE, MaTepuabl AJs MPOBEAECHUS MPAKTUYECKUX U
7a00paTOPHBIX padoT (MUKpOMpenaparhl, MPecchl A CYIIKA PACTCHUH), PACTCHUS KOMHATHBIC VIS
1abopaTOPHBIX padoT.

YueOHo-HarIsAAHBIE OCOOUS: TepOapuii ydeOHbIN, TaOMUIIBI I JTaOOPATOPHBIX 3aHATHH, pac-
TEHHs] KOMHaTHBIE.

Hcnoan3yemoe mporpammuoe odecneyenne. MSWindows (MicrosoftimaginePremium 3 year
1o cybnunen3noHHomy gorosopy Ne 1212KMP or 12.12.2018. no 12.12.2021.), LibreOffice ¢Bo-
60110 pacmnpoctpansemoe I10).

HNuTepHer ¢ odecneuenueMm nocryna B JUOC.

341 JIaGopaTopusi NOYBOBeIeHUS M Te000TAHUKH. YueOHast ayTUTOPUS U1 IPOBEICHUS:
- 3aHATHH JEKIMOHHOTO THIIA;
- 3aHATUI 1a0OPaTOPHOTO THUIIA,
- TPYIIOBBIX ¥ UHIUBUAYATbHBIX KOHCYJIbTALIUN;
- TCKYILICT'O KOHTPOJIA U HpOMGX(YTOqHOﬁ arTeCTalu,
Crneununaju3upoBanHas (yueoHas) Me0esb: J0CKa MeIoBas, Kadeapa, CTOJIBI, CTYIIbs, 1a00paTOPHBII
CTOJI, BBITSKHOU IKag), paKOBUHA.
OO6opynoBanue AJs Mpe3eHTAIIUHM Y4eOHOr0 MaTepHaJia. CMayuoHapHoe - KOMIBIOTEP, NepeHOCHOoe
- IPOEKTOP, SKPaH.
JlaGopaTopHoe 000py10BaHHe U MATEPUAJIBI. TEPMOCTATHI, BECHI, ITeUb My eabHasl, MaTepUaIbI
JUIsl TIPOBE/ICHUSI 1a00PaTOPHBIX paboT (XMMUYECKas Mocy1a, MUKPOIIpenapaThl, 00pasibl MOYB).
Y4eOHo-HarIsIHbIE OCOOMSI. TEMATHUYECKHUE KApPThl, KOJUICKITUS MUHEPAJIbHBIX YI0OpEeHUH, Ta0u-
1161, TOYBEHHBIE MPOQIIIN, KAPTHI.
Hcnoabzyemoe nmporpammuoe odecneuenne. MSWindows (MicrosoftimaginePremium 3 yeao




cyonunen3snonHomy goroopy Ne 1212KMP or 12.12.2018r. no 12.12.2021r.), LibreOffice ¢Bo-
6oaHO0 pacmpoctpansemoe I10).
HNutepHer ¢ odecneyennem gocryna 8 JUOC.

342 JlaGopaTopusi NOYBOBeIeHUS M Te000TAHUKH. Y YeOHAast ayTUTOPHS UI IPOBEICHUS:

- 3aHATUN JTaOOPATOPHOTO THUIIA;

- TPYIIIOBBIX ¥ UHIUBUIYATbHBIX KOHCYIIBTAIIUN;

- TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUH.

CrnenunajausupoBanHas (yueOHasi) MmedeJsib. 10CKa MelloBasi, Kadeapa, CTOJIbI, CTYJIbs, IEMOHCTPALIH-
OHHBIN CTOJ.

JlaGopaTopHoe 000py/A0BaHNEe U MATEPHAJIbI. JO3UMETD, CYIIUIbHBIN mKad, TEPMOCTAT, MaTe-
pHabl 1715 IPOBEICHHS Ja00paTOPHBIX Pa0bOT (XMMHUUYECKasl TOCY/1a, TpenapaThl).
Y4yeOHO-HATIAAHBIC IOCOOMA. TAOIUIILL.

Hcnoas3yemoe mporpammuoe odecniedenue: MSWindows (MicrosoftimaginePremium 3 yeao
cyonuieHsnonnomy gorosopy Ne 1212KMP or 12.12.2018r. no 12.12.2021r.), LibreOffice ¢so-
6oaHO0 pacmnpoctpansemoe I10).

HNuTepHert ¢ odecnieuennem nocryna B JUOC.

5.3. CoBpeMeHHBbIe Npo(deccuoHANbHBIE 0a3bl JAHHBIX M HH(OPMAIIMOHHbIE CIIPABOYHbIE
CHCTEMBI.

1. IInantapuym OTKpBITBINA OHJIAMH aTiac-ONpPENEIUTENb PAaCTEHUH U TMIIAaiHUKOB Poccun u conpe-
JenbHBIX cTpan http://www.plantarium.ru

2. Uudopmannonnas cucrema «bruopasnoodpasue Poccumn» http://www.zin.ru/BioDiv/

3. MHuctutyr mnpoOmem oskonormu u dBomonuu  uM. A. H. CeBeprioBa PAH: ba3br  pganHBIX
http://www.sevin.ru/collections/

4. KOHCIEKT COCYANCTHIX pacTeHuil maHapkruyeckoi ¢uropsr http://panarcticflora.org/

5. buopaznooOpazue  XKMBOTHOrO W  pactutenpHoro  mupa  Cubupu http://www-
sbras.nsc.ru/win/elbib/bio/

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

7. buopaznoobpasue Anrae-CasiHckoro sxoperrona http://www.bioaltai-sayan.ru/

8. boranmyeckuit wHcTUTYT WM. B.JI. KomapoBa PAH: TwumoBoit repbapuii  JIHMIIaiHUKOB

https://www.binran.ru/resources/archive/li_type/
9. Jlemo3utapuii YKUBBIX CHUCTEM «Hoes KOBYET»! Muxkpoopranu3Mbl
u rpubs https://micro.depo.msu.ru/
10. boranuveckuii cepBep MockoBckoro yausepcurera. OauH u3 HanboJiee U3BECTHBIX BO BCEM MUPE
POCCUICKMX OMOJIOTHYECKUX PECYPCOB, UMEIONINKA Bepcuu Ha 8 A3bIKax. -
http://www.herba.msu.ru/russian/index.htmi
11. MexperuoHajibHOe MUKpOOHOIOrndeckoe coobiecTBo http://microbiosociety.ru/




10. 4. Dunuknonenus (pacteHus M KUBOTHBIE) - Www.floranimal.ru

6 UHnble cBeeHnss U (MJIM) MaTePHAJIbI.

6.1.IlpumepHbIe TeMbl MUCbMEHHBIX YUeOHBIX PadoT

6.2. [IpuMepHbIe BONPOCHI H 3a1aHus / 321a4M 1J151 MPOMEKYTOYHOH aTTeCTAIIHH

Ta6auna 9 - IlpumepHbIe TeopeTHUYecKHe BONPOCHI M MPaKTHUYECKHe 3a1aHus / 3a1a49i K

NPOMEKYTOYHOMY KOHTPOJIIO

Pasznesnsl u TeMbI

[TpumepHBIe TEOpETHYECKHE BOIIPOCH

[IpuMepHBIE PAKTUUECKHE 3aJaHUs
[/ 3amaun

2 cemecTp

AHaTOMHS1 H MOP(0JI0THs pacT

eHH I

AHaTomus u
MOpGOIIOTHS
pactenuii. Opra-
HU3AIUsl  TUIUY-
HOM  pacTHUTEINb-
HOM KJIETKH

1. boranmka Kak Hayka, IpeJIMET U MECTO B
cucteme Hayk. [luddepenipanyun OOTaHUKH.
2. OcoOeHHOCTH OpTraHU3alMy PACTCHUH.

3. Kuerka KaK CTPYKTYPHO-
(hyHKIIMOHATBHAS SMHUIA KUBBIX CYIIECTB.
OCHOBHBIE TIOJIOKEHUSI KJIETOYHOI TEOopHH.
Knaccudukarus KIeTok.

4. OpraHuzanus pacTUTENbHON KieTku. [{u-
TOIIa3Ma ee CTpyKTypa u cocraB. Kiaccu-
(huKaius OpraHoOUIOB.

5. BereratuBHbIC OpraHbl pacTeHUN — 00-
IMe 3aKOHOMEPHOCTU cTpoeHus (moJsip-
HOCTb, CHMMETPHSI, aHAIOTHYHBIE M TOMOJIO-
TUYHBIC OpTraHbl, METaMOP(O3 U CIICIHATH-
3amus, OJUTOMEpHU3alus, PSAYKIUS U TeTe-
pobaTtmus).

6. BerBnenue, ero TUIBL. DBOJIOIMS BETB-
JICHWsSI Y PACTCHU.

1. TloammcaTe Ha WUIFOCTpAIHH
CTPYKTYpPHBIE DIIEMEHTHI PACTUTENb-
HOW KJIETKH W TIOSCHUTH MX Ha3Ha-
YEHUE.

Knaccudukanus
U CTPOCHHE pac-
TUTENBHBIX TKa-
HEH

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

8. Mepucrembl. Iluromoruueckas Xapakre-
pUCTHUKA MEPHCTEM, OCHOBHBIE MOMEHTHI
muddepenumanmu. Knaccudukanus mepu-
CTEM.

9. IlepBuuHBIC TOKPOBHBIC TKaHU — (popMU-
poBaHUE, CTpoeHUE, PYHKIIUH.
10.BTopuYHbIE W TPETUYHBIC TOKPOBHBIC
TKaHH — (OPMHUPOBAHHUE, CTPOCHHUE, (PYHK-

LIMH.
11.Mexannueckue TKaHH. KouieHxnMa,
CKIIEPEHXUMA, CKJIe-

penabl — MPOUCXOXKACHHUE, KIacCHpHUKanus,
CTpOCHHE U (YYHKIIUH.

12.Kcunema: MpOUCXOXKIEHUE, CTPOCHHE,
(YHKIIMN ¥ SBOJIIONNS IPOBOAIINX dIIEMEH-
TOB.

13.0co0eHHOCTH CTpPOEHHS M HBOJIOLHU
(h103MBI.

14 . ITpoBoasiiue My4Ykyd UX TUTBL. Pa3mere-
HUE B TEJIE PACTCHUSL.

15.0CHOBHBIE TKAaHW: ACCUMWISALMOHHBIE U
3amnacaromue.

2. Tlognucath Ha WILIFOCTPAIUH
CTPYKTYpPHBIC DJIEMEHTBI PACTHTEIh-
HOU TKaHW W MOSICHUTH WX Ha3Haue-
HHE.

3. PaccMmotpeTh MUKpompenapar u
Ha3BaTh THI PACTHTELHON TKAHH.

3apoaplll U 1Ipo-
pPOCTOK Kak
HaYaJIbHbIE JTAIIbI

16.CTtpoeHue ceMeHM M 3apojipllla rojoce-
MEHHBIX PaCTCHHMH.
17.CTpoeHue ceMeHH U 3apojbllia IBYI0Ib-

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

HBIX pacTeHul otzena [{BeTKoBbIE.

5. Omnpenenuts NPHHAIICKHOCTD




OHTOTEHE3a 1IBET-
KOBBIX paCTCHUH

18.CTpocHHE CEMEHH W 3apojbIllla OJHO-
JIOIBHBIX pacTeHuil otniena [{BeTKkoBbIE.
19.Pa3Butue npopocTkoB cemsH. Ilepuoau-
3a1s BO3pacTa pacTeHUI.

CEMsIH pacTeHUl B pa3JlaTOYHOM Ma-
TepuaJie CHCTEMAaTHYECKUM TPYII-
nam.
6. TlommucaTth Ha WLTIOCTPAIUH
9Tanbl Pa3BUTHS TMPOPOCTKA pacTte-
HHUSL.

Kopens u kopHe-
Basl cucTemMa

20. Kopenbp — kak OCHOBHOW BereTaTus-
HBIN opraH pacTeHuil. [ umoTe3bl MPOUCKOK-
JCHUS KOPHSL.

21.Knaccudukanus xopuedd. Bumomsmene-
HUS KOPHS.

22. Crpoenne u (HyHKIIMOHATHHBIC 30HBI
KOPHSI.
23. KopaeBast cucteMa, TUIIBI KOPHEBBIX

cucreM (IT0 CTPOEHUIO U (HYHKITHH).

7. U3 npeio:KEHHOTO PaCcTUTEIh-
HOTO MaTepuajia BBIOpaTh 00pa3Ibl
BUJOW3MEHEHUsT KopHA. lloscHuTh
MEXaHU3M Pa3BUTHS JAHHBIX BHJO-
HU3MCHECHU.

IToOer u cucrema
o0eros

24. TloGer u cucrema moberoB. Bo3HUKHO-
BEHUE MMOOETOBOM OPraHU3aIluH Y PACTCHHUIA.
25. BunonsMenenue mooeros.

26. CtpoeHrne W BUIBI TIOYCK. buomorude-
CKO€ 3HAaYEHHE MOYKHU.

27. AHaTOMHUYECKOE CTpOCHHE CTEOIs Jpe-
BECHBIX PACTECHHI.

28. AHaTOMHYECKOE CTpOEHHUE CTeOJs ABY-
JONBHBIX W OIHONOJBHBIX TPaBAHUCTHIX
pacTeHui.

29. Mopdouorus nucta. OHTOreHe3 JIMCTA.
30. AHaTOMHUYECKOE CTpPOEHHE JIUCTa —
XBOUHBIX, MABYJIOJBHBIX M OJHOJOIBHBIX
pacTeHui.

8. U3 npennoKeHHOTO pacTUTEIIb-
HOTO MaTepuana BeIOpaTh 00OpPasIlbl
BUoM3MeHeHHsT mmobera. TTosICHUTH
MEXaHW3M Pa3BUTHUS JTAHHBIX BHJIO-
HU3MCHECHUM.

9. TIlommucaTh Ha WLIIOCTPAIUH
CTPYKTypHBIE DJEMEHTBl H TKaHH
creOust pacteHus. ONpenenuTs Kn3-
HEHHYI0 QopMmy oOpasna crTebus
pacteHus.

Bocnpoussene-
HUE U pa3MHOXKe-
HUE PaCTCHUM

31. Pa3aMHOKEHHE pacTeHUH U €ro (hOPMEL.
32.TlonoBoi1 mpoliecc U MOJI0BOE pa3MHOXKeE-
HUE pacTECHUN

33. )KuzHenHsie 1UKIBI pacTeHui: Yepemno-
BaHME NOKOJICHUI U AIepHBIX (as3.
34.1IBeTOK — Kak yHMKaJbHBIM OpraH pas-
MHO>KEHUS TOKPBITOCEMEHHBIX PACTEHUH.

35. OKOJIOIBETHUK — CTPOEHUE U THIIHI.

36. OnbuleHHe — MEXaHU3MBbI, THIBI OIbLIE-
HUS ¥ X 9BOJIOIIHSL.

37.Pa3BuTHe CEMSH TOJIOCEMEHHBIX U IIBET-
KOBBIX PaCTEHHH.

38.Ilmox :cTpoeHue, 3HAUeHHE, KiIacCHU(H-
KaIusl.

10. TlocTpouTh >KM3HEHHBIH MK
Polytrichum commune

11. TlocTpouTs W3HEHHBIA IHMKI
Dryopteris filix- mas

12. TloctpouTh XHU3HEHHBIA IHKII
Pinus sylvestris

13. Jats Mop¢osIornyeckoe OIH-

caHre obpasia pacTeHUS.

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

39. Brixon pacTeHuii Ha CyIly, TpOOJIEMBI
HA3eMHOW JKU3HU, HaIlpaBIeHUS MOpQoII0-
TUYECKOH 3BOIIOLUU.

40. ®OopMEI 3BOJIOLINH.

41. TlapannenusM B 3BOJIOLUHU U €rO CIEN-
CTBUS.

42. CooTHOLIEHUE OHTOreHesa W (uiore-
HE3a.

43. TlonsTHe o XU3HEHHON QopMme y pacTe-
Huil. Kiaccudukaius xu3HeHHBIX (GOpM 110
T.1. CepebpsikoBy.

44, Krnaccudukanms >XMU3HEHHBIX (HOpM IO
K. Paynkuepy.

45. DKoJIOTMYeCKHe TpYyNNbl pacTeHUH IO
OTHOLICHHUIO K (PaKTOpaM Cpebl.

14. TloanmcaTh Ha WUTFOCTPAIHH
JKu3HeHHBIe (hopMBI pacTeHui o K.
Paynkuepy.

15. TloanmcaTth Ha WUTFOCTPAIHH
JKU3HEHHBIE (OPMBI PACTCHHUU T10
T.N. CepebOpskoBy.

3 cemecTp

CucreMaTHKA pacTeHui




BBeneunue B
CHUCTEMaTUKY
pacTeHui

1. [IlpaxkTHyeckoe U TEOPETUYECKOE 3Ha-
YeHUs KIacCH(UKAIUN OPraHWYECKOTO MH-
pa. HckyccTBeHHble cucTeMbl. buHapHas
HoMmeHknatypa K. Jlunues. 3HadeHue 3Bo-
JIFOLIMOHHOM TEOpUH AJISl Pa3BUTHSI CUCTEMa-
TuKH. [IpuHIME TOCTpOCHUS PUIOTCHETH-
YECKUX CHUCTEM.

2. [Tlonsatne 0 TaKCOHOMHYECKHX KaTero-
pusix. Bun xak ocHOBHasi TAKCOHOMUYECKAs
enununa. Pox, cemeiicTBO, MOPSAIOK, Kiacc,
oraen. CoBpeMEHHbIE TPEICTABICHUA O
LIAPCTBAX NPUPOJIBL.

1. Jlatb XapaKTEepHCTUKY CHCTEMa-
TUYECKOTO TIOJIOKEHUSI BHJIA pacTe-
HUSL.

HapctBo I'pu-
OBl

3. O0mas xapakTepucTUKa TpuOOB U TpHU-
0OMOOOHBIX OpPraHU3MOB (JYMHIIETOB U
TNICEBIOMHMIICTOB): CTPOCHHE, CIIOCOOBI MUTA-
HUS U Pa3MHOXKEHUSI, CHCTEMaTHKa. JKOJIO-
rus TpuOOB, UX POJb B MPHUPOJE U XO3Si-
CTBEHHOU JICATEIHHOCTH YEIIOBEKA.

4. OoMHUIIETHI, UX JBOIIOLHWS B CBA3H C Ta-
pa3UTU3MOM M TIEPEXOJOM OT BOJHOTO K
HazeMHOMY cyuiectBoBaHu0. [lopsaku Ca-
nposierHueBbie, [lepoHocmopoBble.

5. Xurpumuomunietsl. [lopsakn Xurpuaue-
BbIe 1 MoHOOIedapuaoBEIE.

6. 3uromunersl. I[lopsaku MyKopoBble U
OuToModTOpOBEIe. XapaKTeprCTHKA TUTTHY-
HBIX TIPEJCTABUTEIICH.

7. Nuxapuomunietel. CpaBHUTENbHAsS —Xa-
pPaKTepUCTUKA CYMYaThIX U Oa3HIHabHBIX
rpuboB. Pa3surue cymku u 0azuanii.

8. OOmiast XxapakTepuCTHKa W CUCTEMaTHKa
ACKOMHIIETOB: TPOUCXOXKJICHHE, OCOOCHHO-
CTH CTPOCHHUSI, TIOJIOBOE U OecIonoe Cropo-
HOIIIEHUE, YKOJIOTUICCKHUE TPYIIITHI.

9. O01mass XxapakTepUCTHKAa M CHUCTEMaTHKa
basunnomMuIieToB: MPOUCXOXKAECHUE, OCO-
OCHHOCTH CTPOCHUS, IMOJIOBOE W Oecroioe
CIIOPOHOIICHHUE, YKOJIOTHYECKUE TPYIIITHI.
10. HecoBepitieHHbIe TPHOBI, MMOJIOKEHUE B
CUCTeME TpuUOOB, MPHUHIMUIBI KIIacCUpUKa-
IIUH, PaCpPOCTPAHCHUE U 3HAYCHHE.

11. JIlvmaifHUKH: B3aMMOJEWCTBHE KOMIIO-
HEHTOB, OCOOCGHHOCTH BHEIIHETO W BHYT-
PEHHETO CTPOCHHS TaJIOMa, Pa3MHOKCHHS.
OCHOBHBIE YepThI KONOruU. [IpUHIHIIEI CH-
CTEeMAaTHKH.

2. Paccmotpute MUKpoOMpenapaT
KJIETOK Tpuba. Onpenenure mpuHaI-
JICKHOCTD K CHCTEMAaTHICCKOM
rpymnre.

3. TlocTpouth cxeMy IMKJIAa pa3-
MHOKeHus1 1 Puccinia graminis,
Claviceps.

4. Vicrionb3ys KOJUICKIIMIO JIWIIIAM-
HUKOB, J1aThb Ha3BaHHS BHUJOB JIU-
XEHO(DIIOPHI.

Hwuzmwme pacre-
HUA

12. TlepBuuHbIE OpraHU3MbI — MPEIKH BO-
nopocneit. CucreMaTuka U IpOUCXO0XKICHHE
Pa3IMYHBIX OTAETOB Bojpopociei. Cxema
(UITOTEHEeTHYECKUX OTHOIICHUH TAKCOHOB.
13. Cunesenenble Bogopocin (IHaHOOAK-
tepun). [lonokeHne B CHCTEME KHBBIX Op-
raHu3MOB. PacmpocTpaHeHue, CTpOCHHE
KJIETKH, TajjloMa, pasMHOxeHue. [IpuHuu-
bl CHCTEMATHKH.

14. OOmias XxapakTEepHUCTUKA dyKapHOTHYE-
CKUX BOJIOPOCJICH: CTPOCHUE KICTKH, TAILJIO-
Ma, paclpoCcTpaHEHHEe, DKOJOTUS M XO3AH-
CTBEHHOE 3HAYCHHE.

15. Bpomonus GopM pPasMHOKECHUS U LIUK-
JIOB Pa3BUTHsI BOIOPOCTEH.

5. PaccMoTpure  MHKpOIIpErapar
KJIETOK Bojopociu. HazoBute otmen
Y BUJI0OBOE HA3BaHU.

6. Iloctpouts cxeMy MHKIA pas-
mHoxkenns g Chlamydomonas
coccifera, Ulotrichales




16. OoOmas xapakrtepuctuka otaena Kpac-
HBIE€ BOJIOPOCIIH.

17. Tlopsnok BomepueBbie Kak peaCcTaBy-
Teb JKenTo3eneHbIX BOJOPOCIIEH.

18. JInatomMoBbIe BOAOPOCIIH: OCOOCHHOCTH
CTPOEHUS Tena, CrIocOObl Pa3MHOXKEHHUS, CH-
CTEMAaTHKA.

19. OGimas xapakTepucTHka BypbIX BOIO-
pocieil.

20. DBomronys BHEUIHETO W BHYTPEHHETO
CTPOCHHs Ha TpUMeEpe MpencTaBuTeNel 1mo-
psaakoB OkrtokaprnoBble, Cdaremispuessie,
Juxtuorosele, Kyrnepuessie, JlamuHapue-
Bbie, DyKycoBEIE.

21. OOmiast XapakTepuUCTHKa OTmena 3eje-
HBIE€ BOJIOPOCIIH.

22. CpaBHUTENbHAS XapaKTePUCTHKA II0-
pankoB BonbBOKCOBBIE, XJIOPOKOKKOBBIE,
XerodopoBble: CTpOEHHE, pPa3MHOXKEHHE,
IUKIBl Pa3BUTHS TUITUYHBIX TIPEJCTaBHTE-
nen.

23. CpaBHHUTE/IbHAS XapaKTEPUCTHKA II0-
psaakoB Yiorpukcosele, Cugonosse, Cu-
(hOHOKIAZOBEIC: CTPOCHHE, Pa3MHOKEHHE,
[UKIBl Pa3BUTHS TUITUYHBIX TPEICTaBHTE-
Jen.

24. Knacc Konstoratel. OCOOEHHOCTH CTpO-
eHUs, Pa3MHOXKEHHs, CHCTeMaTHhKa Kiacca,
OTIIUYUTENbHBIE YEPTHI TOPSAIKOB.

25. Xapossie Bogopociu. OTIMYUTEIHEHBIC
YepTHl CTPOCHHUS, PA3MHOKEHHSL.

Bricmuue pac-
TEHUS

26. IlpoucxokaeHHEe W CHCTEMaTHKa BbIC-
IIUX pacTeHUH.

27. XapakTepucTHKa OCOOCHHOCTEH aHa-
TOMHYECKON CTPYKTYpbl BBICIIUX PACTECHUN
B CBSI3M C INPHCIOCOOJEHHUEM K JKU3HM Ha
cylie. DBOJIONHUS CTeeH.

28. OcoOEHHOCTH Pa3MHOMXCHHUS W IMKIIOB
pa3BUTHUS BBICIINX PACTCHUH.

29. OOmas xapakTepuCTHKa HaJoTAesa
MOXOBHUHBIC: MPOUCXOXKICHUE,  MPUMH-
TUBHOCTh  CTPOEHMS, (PU3HOIOTHYECKUX
MPOIIECCOB, Pa3MHOXEHHUE, paclpoCcTpaHe-
HHE, SKOJIOTMYECKOe M XO35iICTBEHHOE 3Ha-
yeHue. [IpUHIUIBI TAKCOHOMUH.

30. OrnuuuTenbHbIC YEPThI U OMOPa3HOO00-
pasue otaenoB [leueHounsle mxu, Jlucro-
ctebenpuble Mxu (Bpuoncuap) U AHTOILE-
POTOBBIC MXH.

31. OGmias xapakrtepuctuka oTaeia [liay-
HOBHJIHBIC.  TPOMCXOXJCHHE, CTPOCHUC
cropoputa U ramerodura, pazMHONKEHHE,
pacrpocTpaHeHue, BHJI0BOE MHOTo00Opaswue,
9KOJIOTHYECKOE M XO3IHCTBEHHOE 3HAUCHHE.
32. OOmias xapakTepucTuka otaena llamo-
porHEKOBUAHBIC: OCOOEHHOCTH CTpPOCHUS,
Pa3MHOXKCHUS, IUKJIOB Pa3BUTHS, PACIPO-
cTpaHenue. [TpUHIUITBI CHCTEMATHKH.

33. Tlogotmen XsomieBbie (Ynenucrocre-
OenbHBIE), KacC XBOIIEBEIE. OCOOEHHOCTH
CTpOEHUS], Pa3MHOXKEHHs, BHJIOBOE pa3HO-

7. Vcmonb3ys KOJUICKITUIO MXOB,
JaTh Ha3BaHWSA BUJIOB 00pa3ioB
Opuodopsl.

8. C noMoIipio onpeneanuTess pac-
TEHUU OMpEACIUTh TepOapHEI 00-
pasen pacTeHusl.




obpasue, pactpocTpaHeHHE, YKOJIOTHIECKOE
U XO3SIIICTBEHHOE 3HAUYCHHUE.

34. Xapakrepuctuka kiacca IlamopotHu-
koBele (HacTosiiue mamopoTHUKH): 0COOCH-
HOCTH CTpPOCHHS, Pa3MHOXCHHUS, BHIIOBOE
pazHooOpasue, pacripoCcTpaHEHUE, SKOJIOTH-
YECKOE U XO3HCTBEHHOC 3HAUCHUE.

35. OOGias xapakTepucTUKa rpyiimsl ['omo-
CEMCHHBIC  pacTEeHHs:  NPOHCXOXKICHHE,
OCOOCHHOCTH  CTPOCHHUsS, pPa3MHOKEHHUS,
pacrpocTpaHeHue, SKOJIOTHYECKOe U XO3sIi-
CTBCHHOE 3HaueHHe. [IpUHIUMBI CHCTeMa-
THKH.

36. OtnuuurtenbHbIe YePTHl U OHOPa3HOO0-
pasue otaenoB CaroBHUKOBUIHEIC, [ MHK-
TOBUIHBIE, XBOWHBIE, | HETOBUIIHEIE.

37. OOmias xapakrepuctuka otaena l[Ber-
KOBBIC PACTECHUS @ MPOHCXOXKJEHHE, OCO-
OCHHOCTH CTpPOCHUS, Pa3MHOXCHHUS, pac-
MPOCTPaHEHUE, SKOJIOTHYECKOE W XO3sH-
CTBEHHOE 3HayeHWe. [IpUHIMIBI cucTeMa-
THUKH.

38. OtnuuurtenbHble YePTHl U OHOpPa3HOO0-
pasue knacca JIBymonbHBIC oTHena LIBeTko-
BbIC PaCTCHUS.

39. OrnuuuTenbHbIC YEPThI U OMOPa3HOO00-
pasue kmacca OnmHomonbHBIC OTAEHa [[BeT-
KOBBIC pacTEHHUSI.

[onsrtue ¢uro-
IIeHO3a

40. Tousitue, knaccuduKaiusi, CTPYKTYyp-
HBIC 3JIEMEHTHI (TapamMeTphl) HUTOICHO3A.
41. Cunysuu, nenononysiuu. CTpykTypa
Y BO3PACTHOM COCTaB LEHOMOMYJISIITUH.

42. Mecto ¢puToreHo3a B buochepe.

9. Hcnoaw3ys WILTIOCTpAINIO, Iai-

TE XapaKTePHCTHKY IapaMeTpoB
¢duToneHO3A.
10.Ucnons3yss repbapuii, gaiite

Ha3BaHUE BUIOB AcHApPodIopsl (u-
TOLIEHO3a  TOPOJCKHX  3€JCHBIX
HACaXJACHUI.




4 cemecTp

Du3n0J10TUsA paCTEHU

dusznosiorus 1.0cobeHHoCTH KIIETOK pacTenuii (ctpoenune | [IpuroToBiieHHE 3JIEMEHTapHBIX pac-
pacTHTEIBHOM PaCTUTEIHLHOMN KIICTKH), MX OTJIHYHUS OT Kile- TUTENIBHBIX TPENapaToB i MHUKPO-
KIIETKH TOK JKHUBOTHBIX. CKOTIMPOBAHMS; JIEMOHCTpAIUs Me-
2. KieTka Kak 1eJOoCTHas CHUCTEeMa. TOJIOB OOHAPY)KECHUSI JIBHXKCHUS IU-
3. ®usunonorudeckas pojab MEMOpaH  Mpo- TOIIa3Mbl M M3MEPEHHUSI €ro CKOpo-
HUIIAEMOCTH KIJIETOK JJISl pa3HbIX COEAMHEHHUH. | CTH; OMNpeAeieHne >KU3HECIIOCOOHO-
4. duznyeckne U XUMUYECKHE CBOMCTBA BOJIBI | CTH  KJIETOK;  OmpejeneHue (Gpopm
Y e¢ 3HaUCHUC B OpraHHU3aIliy KUBOW MaTe- TTa3MOJIH3a.
pum. [ToydeHne WMCKYCCTBEHHOW KIIETKU
5. BomHbrit 0OMeH KJIETKH: 0CMOC, TYprop, Tpaybe,  meMoOHCTpamus SBICHUS
HaOyxaHwHe. Typropa, OIpENeICHUE BEITHYUHBI
6. MexaHu3MBbI TOCTYIUICHUS BOJBI B KOPEHb. | OCMOTHYECKOTO TIOTEHIMANa KJIETOK
7. BoJiHBIN MOTEHIMAT U COCYIIIasi CHJIa KIIeT- | TUIa3MOJTUTHISCKHM METOJIOM.
KH.
8. KneTka kak ocMOTHYECKas CUCTEMA.
9. TpaHCHOPT BOABI IO PACTCHHUIO.
10.KopHeBoe JiaBiieHue, 1ad, TyTTamus
11.lepenBuxeHre BOABI IO CTESOIIIO: HUXK-
HUH ¥ BEpXHU KOHIICBBIE IBUTATEITH BOJIHO-
T'O TOKa.
12. Tpancnmpanysi, BUIbI TPAHCIIHPAIINH, €€
3HAaUYCHUE. JTaIbl TPAHCITUPAITUY.
dorocuHTE3 13. Ponp u 3Hauenue dorocunTesa s xu3- | OOHapyxeHHe (OTOCHHTE3a Yy BOA-

HU Ha 3emie.
14. XmopormracTel, UX CTPOCHHE U 00pa3oBa-
HHE.

15. TlurmentHbI# ammapaT (OTOCHHTE3A:
XJI0podMUTEl  (CBOWCTBA, CHHTE3, YCIOBHUS
oOpa3oBaHMs, poilb B  (OTOCHHTE3E).
16. IlurmenTHBIi ammapar (OTOCHHTE3A:
¢ukoOuIMHBL (CBOMCTBA, CHHTE3, YCIIOBUS
oOpa3oBaHHsi, poilb B  (OTOCHHTE3E).
17. [lurmeHTHBIN anmapaT (OTOCHHTE3a: Ka-
POTHHOMIBI (CBOWCTBA, CHHTE3, YCIOBHUS 00-

pasoBaHusi, poib B (orocuHTE3E).
18. C-3 —  IyTh ¢doTocuHTE3A.
19. c4 —  IyTh ¢dotocunTe3a.

20. BiusiHMe BHELIHMX YCIOBHM Ha HHTCH-
CHUBHOCTH Tporiecca (OTOCHHTE3a: CBET,
TeMreparypa, Bojia, MHUHEPAIbHOE MUTAHUE.
21. BausitHue BHYTpeHHHUX (PaKTOPOB Ha IPo-
1ecc poTocuHTE3A.

HBIX PAcCTEHHWH IO BBIICICHUIO ITy-
3BIPHKOB ra3a, OICHKA 3aBHCUMOCTH
WHTCHCHUBHOCTH  (JOTOCHHTE3a OT
BITUSTHUS a0MOTHUYECKHUX (haKTOPOB.
JleMoHCTpAIUsl METOOB SKCTPAKITUH
U pazgencHust (OTO-CHHTETHUECKUX
MMUTMEHTOB PaCTCHUM.

Hpixanue pacre-
HUH

22. 3HadyeHue IBIXaHUS B JKU3HU PaCTECHHM.

23. AT®, crpykrypa ©  (QYHKIIHH.
24. CyocTpaThl AbiXaHus. JpIXaTebHbIH KO-
a¢dunmeHT.

25. AnadpoOHas (aza apIxaHus (TITHKOIHU3).
26. AspoOHas ¢aza JIBIXQHHMS.
27. XuMusM  1mporecca  OpOKEHHS.

28. BausHue BHEIIHMX U BHYTPEHHHUX (ak-
TOPOB HAa HHTEHCUBHOCTD JIBIXAHUSL.

OmnpeniesicHUE U PACCUCT ABIXATEIhb-
HOTO KO3(HUIMEHTa; OmpeeIeHe
aKTHUBHOCTH  psifia  JbIXaTelbHBIX
(hepMeHTOB.

KopueBoe mura-
HHE paCTCHUH

29. Meronbl M3y4YeHHs MUTaHHS PaCTCHHHU.
30. ®dusnosoruyeckas posib Makpo- ¥ MHK-

PO3JIEMEHTOB.
31. KopHeBas cucTeMa Kak OpraH IMOTJIOIIe-
HUS COJIEH.

32. A30THBII 0OMEH pPacTeHUH.

JleMoHCTpaIusi METOZOB OOHapyKe-
HUSI BTOPUYHBIX BEHIECTB B TPABSHU-
CTBIX U IPEBECHBIX PACTCHHUSIX.
BrlsiBIIeHNE TIPU3HAKOB TOJIOJIAHUS
pacTeHuif MO  OTACIBHBIM  dJie-
MEHTaM MUHEPATbHOTO MTUTAHMUS.
OOHapyXeHHEe MOHOB KaJbITUs, Mar-
Hus, Kenesa, docdopa U cepsl B 30-




Jie pacTeHHH, OIpeJeIeHne KOHIICH-
Tpaluy HUTPATOB B PACTEHUSIX

Poct u paszButne

33. Pocr pacrenmii. OcoOeHHOCTH pOCTa

OmnpeneneHue 30HBI pocTa KOpHS H

pacTenui KJIETOK. nobera pacTeHuil, HMHTEHCHBHOCTH
34. Tumsl pocTa OpPraHOB pACTCHHMU. | KX POCTa; OLIEHKA OCHOBHBIC TOKa-
35. BimsiHne BHEUIHHMX YCIOBMH Ha POCT. | 3aTENIM MPOpACTaHUS U POCTa B 3a-
36. ®OUTOrOpMOHHI: AYKCHHBI. | BACHMOCTH OT JHJOT€HHBIX M 3K30-
37. DOUTOTOPMOHEI: ruOOepeIUTNHEL. | TEHHBIX (haKTOPOB.
38. DUTOrOPMOHBI: LIUTOKUHUHBI.
39. ®UTOropMOHBI: HHTHOUTOPHI POCTA.
Y cTOHUINBOCTE 40. J[IBwxenue pacteHuid. Tpomusmel u | CpaBHEHHE YCTOWYHMBOCTH Pa3HBIX
pacTeHuii HAaCTHH. pacTeHuil K JIEUCTBHUIO BBICOKHX
41. Ou3HONOrWYECKHEe OCHOBBI  IIOKOS. | TEMIIEpaTyp, OLEHKa KPHUOIIPOTEK-
42.3Tanbl pa3BUTHUsI PACTCHH. TOPHBIX CBOHCTBA caxapo3bl
5 cemecTp
OcHOBBI MUKPOOHOJIOTHH
Crneuucpuunocts | 1.Hctopus BO3HHKHOBEHHSI W JTanbl | [lOSCHUTH OCHOBHBIC MTPaBHIIA
MIPOKAPHUOT- Pa3BUTHS HAYKH MUKPOOHOJIOTHH. paboThl B MUKPOOHOJIOTHUECKOM
HOW KJIETKH U 2. Pabotsl A. Jleenryka, JI. Ilactepa, | maboparopuu, METOJUKY PabOTHI
METOJIOB €€ N. MeunukoBa, P. Koxa, C. Bunorpan- | ¢ MUKPOCKOIIOM, IPUTOTOBJICHUS
U3y4EHUS. ckoro, /1. IBaHoBcKOrO. IIATATENbHBIX CPEX U KYJIBTYP.

3.Ilonoxenne MHUKPOOPraHU3MOB B CH-
cTeMe KUBOTO MHUpa.

4. CTpoeHue MPOKAPUOTHON KIICTKH.

5.Pazmepsl 1 (OpMBI IPOKAPUOT.

6. XMMHUYECKHI COCTaB MPOKAPUOTHOU
KJIETKH.
7 DyHKIMY KOMIIOHEHTOB MMPOKAPUOTHOU
KJIETKH.

[IpuroroBuTh Tpemapartbl IS
MUKPOCKOTIMPOBAHHUS ~ METOJIOM
pa3gaBICHHOW Kalllk, <«BHCSYEH»
KaIuTi, MPMKU3HEHHON OKPacKu 1
MeToA0M (prKcanuu.

CucreMaTuka u

8.0cobeHHOCTH CHUCTEMATUKU M KJIACCHU-

N3yuuts paznoobpasus hopm

Kiaccuukanus | Gpuxamuy npoKapuoT. MHUKPOOPIaHU3MOB HAKOIHUTEIb-

OakTepuit 9. OOmas xapakTepucThKa oTaena ['pu- | HBIX KyIbTyp CEHHOM M KapTo-
OBbI. (enbHOI MalouKH, HECOBEPIIICH-
10. OOmias xapakTepuUCTHKa aKTHHO- | HBIX TPUOOB M APYTUX KYJIBTYp IO
MUILETOB. BBIOODY.
11. OOmas xapakTepucThkKa HekieTtod- | IIpoBecTn MEKpPOOMOIOrHYECKHM
HBIX (JOPM SKU3HM. BHUPYCHI, MMKOILIA3- | AHAIM3 METOAOM CMBIBOB. IIpoBecTy
MbI; GakTeprodary. TOJCHET KOIMEeCTBa OaKTepHaTbHBIX
12. ®opMbl KJIETOUHOW oOpraHusaiuy; | KOTOHUH IPAMIOTOKUTCILHBIX 1
CTIOPBI, IUCTHI, OTACTYIIBI, AKUHETHI. PaMOTPHUATCIIBHEIX MHKPOOTAHH3-
13. Knaccudukanus O6akrepuii mo C.B. ﬁSIB pH MOMOLLLH OKPACKH 11O I'pant-
KpacunsHukoBy, cucreMa bepre. '

OTtHoteHHE 14. BausiHue Ha MPOKApUOT Temmepary- | W3yunTh OakTepum CEMEHCTB:

MPOKAPHOT K
dakTopam cpe-
TIBI

PBI OKpYXKaroLEeN Cpebl.

15. OTHo1IeHHE TPOKAPUOT K U3ITYUCHHUIO
U JIaBIICHUIO.

16. BausHue Ha TPOKAPUOT CTENEHU
KHUCIIOTHOCTH CPE/IBI.

17. Poib MUKpPOOPTaHU3MOB B (hOPMHUPO-
BaHUU TIOYBHI.

Mycobacteriaceae,
Pseudomonadaceae, Bacteriact
IIpuroroButh mpenaparsl MeTO-
JaMH  Pa3/laBJICHHOM Kaljid |
¢ukcanuu, U okpacku 1o I'pam-
My. IlpoBectn moacdeTr Koauye-
CTBa OaKTepHATbHBIX KOJIOHHH.

cae.

Henenue, paz-
MHOKEHHUE,
KYJIbTHBHPOBa-
HUE MUKPOOP-
TaHHU3MOB

18Poct 1 cnocoObl pa3MHOXEHUS TIPO-
KapuoT.

191Torpe6HOCTH MPOKAPUOT B MHUTATEIb-
HBIX BEIIECTBAX.

20. MeToapl KyJabTUBUPOBAHHS MHKPO-
OpPTaHU3MOB

HabGimoienue 3a pocToM U pas-
MHO@XEHUEM HAKOIUTEIbHBIX
KYJIbTYpP CEHHOI Majnoyku mno Qa-
3aM pocra. [IpuroroButs npenapa-
THI METOIAMH Pa3/AaBICHHON KaIlli U
¢dukcauuy.

HpOBeCTI/I moaCYCT KOJIMYCCTBA




21 Perynsiuus KJIETOYHOTO MeTabosm3Ma
y IPOKapHOT.

22 IlutaTenbHbIE CPebl M UX KOHCTPYH-
pOBaHHE.

OaKTepraNbHBIX KOJIOHHH IIPpH pas-
JIO’KEHUH LIEIUTIOIO036I.

I'enetuka
MPOKAPUOT

23 buoCcHHTEeTUYECKHE TPOIECCHl B TIPO-
KApUOTHOU KIJIETKE.

24 DHepreTUYeCKUii 0OOMEH B KJIETKE
25.DTarbl YHEPreTHIEeCKOro ooMeHa

26 Mytanuu y 6akTepuit, METOIBI MOTY-
YEHUS] MyTaHTOB.

27I'enetnueckue pekoMOMHAIMU y Oak-
Tepuil: TpaHchopMmalusi, TPAHCAYKLIHUS,
KOHBIOTAIIHS.

283HadeHNe TEHETHYECKUX peKOMOWHA-
UH.

N3yunts BO30Oymuteneit 06oie3-
HEU 3J1aKOBBIX PACTCHUH U KPYIIs-
HBIX KylbTyp. [IpUroToBUTH MHK-
porpenaparsl repOuKona, ceHHOU
1 KapTo(heTbHON MAIOYKH.

Tune! nuTaHus
Oakrtepuii. Me-
Ta0OJIN3M.
CriocoObl
obecreueHust
SHEprueu -
OposxeHue,
a’poOHOE JIbI-
XaHUe, aHad-
pobOHOE JpIXa-
Hue, porocuH-
T€3, XeMOCHH-
TE3.

2900mas XapakTepUCTHKA IPOLECCOB
OpOXKEHUS.

30.MoouHoKHCTIOE OPOKEHHE.

31 CniuptoBoe OpoxeHHeE.

32 IIpornnoHOBOKHCIIOE OPOKEHHE.

33 MacnsiHokucioe OposKeHHE.

34. IlurMeHTHl (OTOCHHTE3IUPYIOIIUX
OakTepuit

35. ®dukcanus MHKpPOOpPraHU3MamMH MO-
JEKYJIIPHOTO a30Ta B CUMOMO3€e C pacre-
HUSIMU.

36. OO0mas xapakTepUCTHKAa MPOLIECCOB
JIbIXaHUs OaKTePUA.

37. [IpixatenbHas 1enb IPOKaAPUOT.
38.YKCyCHOKHCIIbIE OaKTEPHH.

39. AMMoHHpHULIKPYIOIIHE OAKTEPHH.

40 bakTepuu 1eIUTI0JI030pa3pyIIUTEH.
41 Jlenutpupuuupyronme 6akTepu.

42. Ananu3 TOYBBI, BOJBI M  BO3IyXa
MHUKPOOHOJIOTHYECKUMHU METO/IaMHU.

N3yunth Oaktepun romodep-
MEHTATUBHOTO U

rerepoepMEeHTaTUBHOTO Opo-
KCHUS.

[IpuroToBuTh MpemapaTsl Ory-
PEYHOM M KanmyCTHOM MaJOy4KH,
mosouHo# mecenn Oidium lactis.

W3yuuTh W TPUTOTOBUTH TIpe-
mapatbl METOJIOM MPSMOTO MOCEBa
U METOJIOM pa30aBJICHUS I aHa-
Tu3a MUKPO(MIOpPHI TOYBBI, BOJBI
1 BO3/yXa.

[IpoBecTn mMOJCYETHl KOJIOHUH
MATOTEHHOW U €CTeCTBEHHAS MHK-

podopa.

CocraButenu. lopoxora JL.I'., kann. 6uon. Hayk; [lonypen O.W., kana. 6uon. Hayk

(Pamunus, unuyuanst u donsxcrnocmo npenooasamens (ei))




