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1.1leab AMCHMNIMHBI.

B pesynbrare 0CBOCHUS JaHHOW AMCHUIUIMHBI y 00yYaIOUIerocs JOJKHBI OBITh C(HOPMUPOBAHBI
KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa.

MK-1
1.1 ®opmupyembie KOMIETEHIIUH

Tabnuna 1 - @opmupyemble JUCHUILIMHON KOMIIETEHIIUI

HanmenoBanue BUJA | HauMeHOBaHUEe KaTero- Kon n HazBaHue KOMIICTECHIINHA
KOMIIETCHIIUN (yHueep- puu  (TpymIsI)  KoMITe-

canbHas, obwenpogheccuo- N

HanvHas, npogeccuonanvras) | TEHIUU

npodeccuoHaIbHAs buonorus u Xumus [TIK-1 Criocoben nmpuMeHsATh 3HAHHS B 00-

JacTd OWOJIOTUU M XUMHUH ISl PEUICHUS
NPUKJIAIHBIX 3a7a4 00pa30oBaTEIbLHOM J1esi-
TEJILHOCTHA

1.2 UnaukaTopbl J10CTHKEHUSI KOMIIEeTeHIH A
Tabnuua 2 — MHAMKaTOphl JOCTHIKEHHSI KOMICTSHINH, (DOPMHUPYEMbIC JUCHUTUIMHON

KOI[ N Ha3BaHHUC KOMIICTCH- I/IHI[I/IKaTopBI JOCTHIXKCHU A I[I/ICI_II/IHJ'H/IHLI H IIPAKTHUKH, q)OpMI/I—

JAN5051 kommetrenmnuu mo OITOIT pytomue komnereHuo OINOTT
I1K-1 Cnioco6en npumensats | [IK-1.1 Oo6manaer maBeikamu | b1.0.09 Meroasl ncciaenoBaHust B
3HaHUs B 001aCTH OHOJIO- UCIIOJIb30BaHUsI B MPOQECCH- | NEATSIBHOCTH Iearora

TUW YU XUMHH JIJIS PEIICHUsT | OHalIbHOM  oOpaszoBatenbHOM | b1.0.11.01 [Muromnorus ¢ ocHoBamu
MPUKJIAHBIX 33/1a4 00pa30- | IEATENbHOCTH CHUCTEMAaTU3H- | TUCTONOTHH U OMOpHOIIOrUH

BaTEJILHOH JCATEIHBHOCTH poBauubIx Teopernueckux u | b1.0.11.02 3oonorus
NPAKTHYECKHX 3HAHMi OHO- b1.0.11.03 boraHuka ¢ OCHOBaMH

HTOTHYECKUX HAYK MHKpOﬁI{OJ‘[OFI/II/I u  (usnosorun
pacTenmi

b1.0.11.04 AnaToMus 4enoBeka

Bb1.0.11.05 Obmias sxomnorus

b1.0.11.06 ®usuonorus uenoBeka H

JKUBOTHBIX

b1.0.11.07 buoxumus

b1.0.11.08 Momnekynsipaasi OuOIOTHs

Y TeHEeTHKa

b1.0.11.09 Teopus sBomOIUN

b1.0.11.10 IlouyBoBeneHne c OCHOBa-

MU 3eMJIeJIENNs

b1.0.12.01 OcHOBBI cTeXHOMETPUHU H

XUMHAYECKOT0 SKCIIEPUMEHTA

51.0.12.02 O6mias ¥ HeopraHuveckast

XUMUS

b1.0.12.03 Opranuueckas XuUMHUS H

OCHOBBI CYIPaMOJIEKYJIIPHON XHMUU

b1.0.12.04 ®wusunyeckass U KOJUIOWI-

Hasi XUMHUS

b1.0.12.05 AHanuTHYeCcKass XUMHUS

b1.0.12.06 OcHOBBI MUHEpaJIOTHH H

KPUCTAITIOXUMUHU

b1.0.12.07 IlpuknanHas XuMus 1 op-

FaHU4YECKUI CUHTE3

b1.0.12.08 Xwumus BBICOKOMOJIEKY-

JSIPHBIX COETUHEHUH

b1.0.13 Metoauka oOy4eHHS U BOC-

MUTAHUS 110 TPOGUITI0 OUOIIOTHSI

b1.0.14 Meronuka o0y4yeHHSI U BOC-

MUTaHUS 110 TPOPHUITIO XUMHUS

b1.B.02 ®usndaeckas reorpadust

b51.B.03 buoreorpadus

b1.B.04 DOxomnorus pacteHuil W Ku-

BOTHBIX

B51.B.05 DBosonnonHas GU3M0JI0rus




Kon m Ba3sBaHme xKoMIleTeH-
805051

Nunukatopsr IOCTHIKEHUSA
koMmnerennuu mo OITOIT

JIMCIUIUIMHBL U IPaKTUKU, HOPMU-
pytoumue komnerenuuo OITOIT

Bb1.B.06 OcHOBBI TOKCUKOJIOTHUH
b1.B.07 XuMus mepexoaHbIX dJIeMCEH-
TOB

b1.B.08 Xumuueckuil sKCIEpUMEHT B
IKOJIE

b1.B./IB.01.01 IIpodunaktuka Bpen-
HBIX TPUBBIYCK U (OPMUPOBAHUE 3J10-
poBOTro 00pa3a JKU3HU

b1.B./IB.01.02 buonorus moxa u pe-
MPOAYKTHUBHOE 3/I0POBHE
b1.B./IB.02.01 Xumus OHOJOTHYECKH
aKTHUBHBIX BEIIECTB

b1.B./IB.02.02 IlpuponHsie u cuHTe-
TUYECKUE aHTUOKCHIAHTHI
Bb2.0.01(Y) O3HakomMuTeIbHAS
NpakTuKa. 3HAKOMCTBO C 00pa3o-
BaTEJIbHON OpraHu3anuei

Bb2.0.02(Y) [IpoexTHo-
TEXHOJIOTUYECKAS MIPAKTHKA.
YueOHO-ucciIen0BaTeIbCKas u

NPOCKTHAS JIESATEIBLHOCTh IIKOJIb-
HUKOB

b2.0.05(I1) TexHonmoruueckas
(TIPOEKTHO-TEXHOIOTHYSCKAS )
IpaKTHKa. Yy4eOHo-
UCCIIeIOBATEIbCKasl M TPOEKTHAs
NEeSITeNbHOCTD ITKOJIBHUKOB

b2.0.06(11) [legarornueckas
npaktuka. OCHOBHas MIKOJa
b2.0.07(I1) [legarornueckas

npaktuka. Crapiias mKkosia
B2.B.01(Y) TexHonornueckas
IIPAaKTUKA

b2.B.02(VY) TexHomornueckas
npakTtuka. IIpaktuka mo cucrema-
TUKE PACTEHH M 300JI0TUH MO3BO-
HOYHBIX

Bb2.B.03(VY) Texnonornueckas
npaktuka. [IpakTuka no mouBoBe-
JICHUFO C OCHOBAaMH 3€MJIEJICITAS
B2.B.04(VY) TexHonoruueckas
npakTuka. KoMIuiekcHasi mpakThka
110 XUMUH

B2.B.05(Y) Texnonornueckas
npakTtuka. KoMIiekcHas nmpakThka
1o Ouosioruu

Bb2.0.08(ITx) [Mpenaumniaomuas
MpaKTUKA

Bb3.01(T") IloaroroBka k crave u ciaya
rOCYJJapCTBEHHOTO JK3aMeHa

b3.02(1) BrimmonHeHWe U 3amiuTa BBI-
MYCKHOM KBaM(PHUKaTMOHHOH paboThI
OTJ.02 Ous3nonaorus KUBbIX CUCTEM




1.3 3unanus, ymenusi, HaBbiku (3YB) no aucuuniute
Tabnuna 3 — 3Hanusi, yMeHHsl, HaBbIKU, OPMUPYEMbIE TUCIUIIITUHON

Kon n nHa3Banme xomiie-
TEHIIUU

NHaukaTopsl  TOCTHIKEHUS
KOMIIETCHIIMH, 3aKperIeH-
HbIE 34 JUCLHUILINHON

3Hanus, ymenus, HaBblkd (3YB), dop-
MUPYEMBbIC JUCIUILTAHON

[1K-1 Cnocoben npume-
HATH 3HAHUS B 00JacTH
OMOJIOTUH W XUMUH TSI
pelIeHus TPUKIATHBIX
3aj1a4 00pazoBaTebHON
JESITeIIbHOCTH

I[IK-1.1 OOmamaer HaBBIKA-
MH HCIIOJIb30BaHHS B IIPO-
beccuonanpHOi  0Opa3oBa-
TEJILHOW JEeATEILHOCTH CH-
CTEMAaTH3UPOBAHHBIX TEOpe-
THYECKUX U TMPAKTHICCKHX
3HAHMI OHMOIOTHYECKUX
HayK

3uamo:

- crenupUIECKyI0 OMOJIOTUYECKYIO
TEPMUHOJIOTHIO, ACCOIMHPOBAHHYIO C
001aCThI0 U3yUeHHS: OOTAaHHUYECKYIO;

- MOpQoI0rHI0 M (HU3NOIOTHIO pac-
TEHUH, CHCTEMATHKy OPraHHYECKOTrO
MHUpa, D3KOJOTHI0O H Teorpapuveckoe
pacrpocTpaHeHHe pacTeHWi, rpuboB U
MHUKPOOPTaHHU3MOB;

- METOJMKH BBIOJHEHUs Jlabopa-
TOPHO-TIPAKTUYCCKUX, IKCIIEPUMCH-
TQJIBHBIX M TOJIEBBIX OHOJOTHYECKUX
HCCJIEIOBAHMM.

Ymemy:

- JIOCTYITHO OOBSCHSTH OCHOBHBIE
OMOJIOTUYECKUE TEPMHUHBI, MOHITUS W
3aKOHBI, aCCOIUUPOBAHHBIE C 00JIACTHIO
u3ydeHus (0OTaHUYECKHE);

- OKCHEPUMEHTAJIBHO T03HABaTh
MHOT000pa3ue OPraHu4eckoro MUpa;

- IUTAHUPOBATh BBINOJIHEHUE Jabo-
pPaTOPHO-TIPAKTHUYECKHUX, OIKCIEPUMEH-
TaTbHBIX M IIOJICBBIX OHOJIOTHYECKUX
HCCIICIOBAHUM;

Bnaoemo:

- OCHOBHBIMHU OMOJIOTHUYECKUMHU T10-
HATUSMHU, 3HAHUSAMH OHOJIOTHYCCKUX
3aKOHOB M 3aKOHOMEPHOCTEH pa3BHUTHSI
OpPTaHUYECKOTO MHPA;

- cenu(UKON METOIUK BBITIONHE-
HUSL J1a0OpATOPHO-MIPAKTHYECKHX, JKC-
MEPUMEHTAIBHBIX M TOJEBBIX OHOJIOTH-
YEeCKUX UCCIIEeTOBAHHIMA




2 O0béM U TPYAO0EMKOCTH TUCUHUILJIMHBI 10 BUAAM Y4eOHbIX 3aHATHI. DOPMBI IPOMEKY-

TOYHOM aTTECTAINM.

Tabnuia 4 — O0beM U TPYJOEMKOCTh AUCITUIUIMHBI IO BUAAM YUEOHBIX 3aHITHI

OOmiast TpyJOEMKOCTh M BH[IBI Y4€OHOH pabOTHI MO JTUC-
[UIUTMHE, TIPOBOANMBIE B Pa3HBIX GopMax

O6BéM HacoB 1o Gop-
MaM 00ydeHUs

00

1 O6miast TPy 10€MKOCTh AUCITUTITMHBI

504

2 KonrakTHas pabora oOyyarommxcsi ¢ IpernojaBaTeieM
(o BuIaM y4eOHBIX 3aHATHI) (BCETO)

164

AynutopHas pabora (Bcero):

164

B TOM YHUCJIC:

JICKIIMH

66

IMPAKTUYCCKUE 3aHATHUA, CCMUHAPbI

IIPaKTUKYMBbI

1a00paTopHBIE PaOOTHI

98

B MHTEPAKTUBHOU (hopme

B JICKTPOHHOU (hopme

Bneaynuropnas pabota (Bcero):

B TOM YHWCJIE, WHIWBHIyalbHas pabora oOyuaro-
IIMXCSI C TIPenoiaBaTesieM

MOJITOTOBKA KYPCOBOW pabOThI /KOHTAKTHAs paboTa

IPYIIIOBAsi, WHIWBHJyalbHAas KOHCYJbTALMSA W
UHBIE BUJABI y4eOHOU NeATeNbHOCTH, MpeaycMaTpuBa-
IOIIHE TPYIIOBYIO WJIM HHIUBHIYaJIbHYIO paboTy 00y-
YAIOIIMXCS C MPEINOo/IaBaTeIeM)

TBOpUecKas pabora (dcce)

3 CamocrositenbHas pabora o0ydaromuxcs (Bcero)

268

4 TIpomexxyTo4Hast aTTecTanusi 00y4Jarouerocs

36 4. sK3aMeH -2 ceMecTp,
3auer ¢ OUeHKON — 3 cemecTp
3aueT — 4 cemecTp
36 4. 3K3aMeH -5 ceMecTp




3. YueOHO-TeMaTHYeCKHUil IJIAH U COlep:KaHue JUCIHUILINHBI.

3.1 YueOHO-TEeMATHYECKUI IIJIAH

Tabnumna 5 - YyeOHo-TeMaTuyeckuil miaH oyHoi (opMbl 00yUeHHS

E O6mas TpynoeMKocTh 3aHATHH (4ac.) DopMEI TEKY-
% Pasienbl ¥ TeMbl AMCUHMILUIAHBI IO |o P2 000 300 mﬁrﬁp‘;‘;j{eﬁ;’? g
T CMKOCTB|  AynuTOpH. AyJIHUTOpH. TOYHOI aTTe-
o SaHATHAM (6ceeo 3aHATHS CPC 3aHIATHS CPC | cranuum ycne-
2 5 uac) | pexn. | na6.p. nekiL. [na6.p. BacMOCTH
Cemectp 2
AHaToMusi U MOP(}0JIOTHS PACTEHUH
Anatomusi 1 MOpQOJIOTHs pacTe- 24 2 2 20 Ompoc,  3a-
Huil. OpraHuzanus  TUIHYHOH [IuTa - TOHs-
pPaCTUTEIHLHOM KIIETKU Zﬁﬁ:;;;’a
1ab. pabot
Knaccudukanus u crpoeHue pac- 28 2 6 12 Ompoc,  3a-
TUTEJIbHBIX TKAaHEH mpga nad.
pabot
3apoAdbllll U IPOPOCTOK  KAK 8 2 2 4 Ompoc,  3a-
HayalbHLIE  OTalbl  OHTOTEHE3a mura  1ad.
[[BETKOBBIX PACTEHHI pabor
Kopensb u kopHeBas cucrema 12 2 4 6 Ompoc,  3a-
mmra  Jao.
pabot
[ToGer u cucrema moderon 30 4 6 14 Onpoc,  3a-
mmra  Jao.
pabot
Bocnpoussenenue upazmHoxe- 12 2 4 6 Ompoc, 3a-
HUE PacTeHUI Imga 1a0.
pabor
OKOJIOTUYECKHE TPYNIbl U KHU3- 8 2 2 4 Ompoc,  3a-
HeHHbIe (GopMbI pacTeHuid. Bos- muTa  1al.
pacTHBIC U CE30HHBIC H3MEHEHUS pabot
DK3aMeH 36
HUTOI'O no cemecTpy 144 | 16 26 66
3 cemecTp
CucremaTuka pacTeHui
BBenenue B cucreMaTuky pac- 24 2 2 20 Ompoc, , 3a-
TEHUH muTa Jj1ab.
pabor, Te-
CTUPOBAHHE
[lapctBo I'puGsI 20 4 4 12 Ompoc, ,633-
muTa jao.
pabor, Te-
CTUPOBAHHE
Husmue pacrenus 24 4 6 14 Ompoc, , 3a-
muTa Jiao.
pabot, Te-
CTHPOBAHHE
Bricme pacrenus 64 8 16 40 Orpoc, , 3a-
muTa Jiao.
pabort , Te-
CTHPOBAHHE
[Tonarue guronenosza 12 2 2 8 Ompoc, , 3a-
ura 11a0.
pabor,  Te-
CTUPOBAHHE
HUTOI'O no cemecTpy 144 | 20 30 94
4 cemecTp

DuU3H0JI0THS PACTUTEIbHON KJIETKH




% O6as TpynoeMKocTh 3aHsTH (4ac.) DOopMEI TEKY-
0- ETO0 KOHTPOJIA
) Paszesbl ¥ TeMbl JUCLUIUTHHBL [0 |, P2 . 0®0 300 M IPOMEIKY~
EMKOCTb POMEKY
= 3aHATHAM AYRUTODH. AYJWTOPH. TOYHOI aTTe-
. (6ceco 3aHATHS CPC 3aHATHS CPC | cranuu ycrie-
ol
I= 4ac.) | pexu. | nab.p. Jekil. | 1a6.p. BacMOCTH
[Ipeamer, 3agaun putoduznono- Ompoc,
ruu. OCMOTHYECKUE SIBJICHUS B 2 KOJUIOKBHIYM
KJICTKE.
Paznuunbie popmbl mI1a3MoIU3a.
Bimsinue kaTHOHOB M aHMOHOB ) ) Tectuposa-
coJsieii Ha popMy U BpeMs I1a3Mo- HHE, CCMHUHAp
Ju3a.
Bopnblii 00MeH pacTeHuid. KoHTponbHBIi
TpancniopT BojbI 1O pac- 2 TECT, CEMUHAp
TEHUIO
Omnpenenenue cocyuen
CHUIIbI PACTUTEIILHBIX KIIETOK 2 2 KonrposbHbiii
[0 U3MEHEHHIO JUTHHBI TKAHH reer
Onpenenenue cocyien Ompoc, npuém
CHJIBI PACTUTENbHBIX KIETOK Me- 2 2 6110Kk0B,  Te
TozoM crpyek (1o IllapmakoBy) CTHPOBAHNC
DoToCHHTE3
DOTOCHHTE3 U XJIOPOILIACTHI. Ompoc,
IIurMeHTHI pacTeHUH. 2 2 puem
0JIOKOB
MexaHu3M u sHEpreTuka GoTo- Kourposns-
CHHTE3a 2 4 HBIA  TecT,
ceMuHap
Xpomatorpapuyeckuii Orpoc,
METOJ pa3aeiacHUs IIMTMEHTOB 3¢€- HpUEM
JICHOTO pacTeHus Ha QUIbTPOBAJIb- - 4 Grokos,
o TECTHPOBA-
Hol Oymare e
Okonorus GoTOCUHTE3A KoHnTtpob-
2 HBIH  TecCT,
ceMuHap
JIbIXaHHe pacTeHuil
Kon -
AnadpoOHas u aspobHast pasbl bi- HTpOIH
4 2 HBIH TecT,
XaHmA CeMHUHap
OO6Hapy>xeHue AeTUAPOTreHas B Onpoc, mnpu-
PaCTUTENBHBIX TKAHIX - 2 2 &M G110KOB,
TECTUPOBA-
HHUC
DKOJIOTHS IbIXaHUs KonTposs-
2 HBIA
TECT, CCMH-
Hap
Onpenenenne Ompoc, mpu-
AKTUBHOCTH KaTana3bl U PEeAyKTa3bl ) 5 &M OIOKOB,
B JINCTBSIX DIIONEH TECTHpOBA-
HHUC
KopHeBoe nutanmne pacreHuii
KopHeBoe nutanue pacteHui KonTpois-
2 2 HBII
TECT, CEMH-
Hap
MUKPOXUMUYECKHUI aHAITH3 30JTbI - Ompoc,
pacTeHui 2 2 npuem
0JIOKOB,
TECTUPOBA-




E: Oomas TpynoemMKocTh 3aHsTHi (4ac.) DopMBI TEKyY-
o - €ro KOHTPOJIS
pi (] e |y
ql:)( P%HCHBI U TEMBI AUCLHUIIINHBI I10 --pr 020 300 U IIPOMEKY-
T CMKOCTBI Ay nuropH. AYJWTOPH. TO4HOI1 aTTe-
. 3aHATHM (sceeo 3aHATHS CPC sauatus | CPC | cramnumu ycre-
Z & uac.) | pexu. | na6.p. sexiL. | m1a6.p. BacMOCTH
HUE




E: Oomas TpynoemMKocTh 3aHsTHi (4ac.) ®DopMBI TEKY-
% Pas/esbl ¥ TeMbl JTUCIUIUTUHEL [0 |, DY o 020 300 mﬁrr?p‘ffh’f;ﬁ;’? g
= 3QHATHAM el(weiz;b Ayuttops. Ayanopi TOUHOI aTTe-
. 3aHATHA CPC sauatus | CPC | cramnumu ycre-
= 4ac.) | pexu. | nab.p. Jekil. | 1a6.p. BacMOCTH
YcBoeHue a3oTa pacTCHUSIMU KonTposs-
2 HBIN
TE€CT, CEMH-
Hap
OOGHapyKeHHE TDHKETBIX METAIIOB KonTtposs-
B TKaHSX PACTCHUI 2 2 HBIA  TecT,
ceMuHap
PocT 1 pa3BuTHE pacTeHuil. Y CTOHYHBOCTH PACTEHUI
Poct pactenuii. Jramnbl Ompoc, npu-
OHTOreHe3a - 4 &M
OJIOKOB, Te-
CTHPOBaHHE
DU3HOIOTUYECKUE OCHOBBI KoHTposib-
CTapeHust pacTeHHi 2 2 HbIH
TE€CT, CEMHU-
Hap
Bnusinue konnuecTBa KouTposb-
(dhepMeHTa U peaKIuy CpeIbl Ha ) 2 HBIN TECT,
THIPOJIM3 Kpaxmajia cemMuHap
Brnusinue Temnepatypsl Ha KonTposs-
AKTUBHOCTbH aMHJIa3kI 2 HBIi
TECT, CEMH-
Hap
HUTOI'O no cemecTpy 72 16 22 | 34
5 cemecTp
OcHOBBI MUKPOOHOIOTHHI
CrneunduyHoctb 18 2 4 12 YeTHbii
1. MPOKAPUOTHOW KIIETKH U METO- onpoc
JIOB €€ U3yYEHHSI.
2 Cucrematnka M KJjac- 18 2 4 12 Tecr
" | cudukauus dakrepuii
OTHolIEeHNEe NPOKapUOT K 16 2 2 12 YcTHBIA
3. (dhaxkTopam cpebl onpoc
Tect
Jlenenuie, pa3aMHOXKEHUE, 18 2 4 12
4. | KyJIbTUBUPOBaHUE MHKpPOOpra-
HU3MOB
5 ['eneTuka npoxkapuoT 16 2 2 12 YcrHblit
OIIpoC
Tune! nutanus Gaxkrepuil. Mera- KonTpois-
oomu3M. CrocoObl obecreueHus Hast paboTa
6. | oHeprueii - OpoxeHue, ad3podHOE 22 4 4 14
JbIXaHue, aHadpoOHOE JbIXaHUE,
(hOTOCHHTE3, XEMOCHHTE3.
DK3aMeH 36
HToro no cemectpy 144 14 20 74
Bcero: 504 66 98 268
3.2. ConepxxaHue 3aHATHI M0 BUAAM yUeOHOIl padoThI
Tabnuma 6 — ConepkaHue TUCIUTUTHMHBI
No  |HammeHnoBaHue paszena, TEMbI Coneprxanue 3aHATUA
1/ JUCITUTUIUHBI




2 cemecTp

AHaToMus 1 MOP(OJIOTHA PACTEHMIA.
Opranu3anusi THNUYHON PACTUTEIbHON KJIETKH.

Codeporcanue 1eKyuoHHO20 Kypca

1.1.

Bgenenue. boranunka boranuka xak Hayka. [Ipenmer u mecto B cucteMe Hayk. Poib
Kak Hayka. Opranuszanus pactenuii B 6uocepe. OcoOEeHHOCTH OpraHu3aluu PacTeHUH.
PacCTUTENBHOM KJIETKU Kietka — ocHOBHasi CTPYKTYpHO-(YHKIIMOHATBHAS SAMHUIIA
CTPOEHHUSI,  PA3BUTHUS U KU3HEAEIATEIIBHOCTU OpraHu3Ma pacre-
nuil. Knerounas teopus. Knaccudukanust KieTox.
Opranm3anus pacTuTeabHON KieTku. OOIee mpeacTaBIeHHe O
miacTuaax. XJOpomacTel. ['@HETHYECKH amnmapar XJIoporuia-
croB. Jleiikomnactel. Xpomormiactel. OHTOT€HE3 W B3aWMHOE
npeBpaiienue miactul. IIporcxoxkaenne xjaoporuiactoB. Baky-
onu. Knerounas o6omouka.

Cooepoicanue 1a00pamopHbix 3aHamuil

1.1

YcerpolicTBO MUKpPOCKOTIA VYeTpoiicTBO CBETOBOrO MHUKpOCKOMa. MexaHnuueckass 1 ONTuYe-
Y TIpaBHJia paObOThI C HUM. cKasi cucrtemMa MuKpockomna. [IpaBuia paGoThl ¢ MHKPOCKOIIOM.
[InacTuas XnopomniacTsl B KJIETKaX JUCTa AJIOJEU KaHaAcKoi. XpoMoruia-
CTBI B KJICTKaX OKOJIOTUIOJHUKA PSIOMHBI CHOMPCKOM U IIMITOBHU-
Ka MOPIIMHUCTOrO. JIeHKOMmIacTel B KJIETKaxX 3MHJAECPMBbI JIUCTA
TpaaeCKaHIUHU

BUPTUHCKOH.

Knaccudukanusi u cTpoeHne pacTHTENbHBIX TKaHeH

Cooepoicanue 1eKYUOHHO20 Kypca

2.1.

OO11ee NOHATHE O TKAHIX U Pacturensuble Tkanu. Knaccugukanusa. Mepucremsl. [lokpos-
uX Kiaccuukanuu HbIE, MEXaHUUYECKNE, OCHOBHBIE U IIPOBOJSAILINE
TKAHHU.

Cooepoicanue 1a60pamopHuIX 3aHAMULL

2.1.

IToxpoBHBIE TKaHU CrpoeHne sSnuAepMbl JINCTBEB JBYAOJBHBIX U OJHOAOJIBHBIX
pacTeHMil Ha puMepe TepaHu U KyKypy3bl. CTpoeHHE KPOIOILIUX
TPUXOM KOPOBSIKAa OOBIKHOBEHHOTO.

Crpoenue nepusiepmbl cTe0iist Oy3UHBI.

2.2.

MexaHnyeckue TKaH! KonneHnxuma ueperikoB JUCTbEB CBEKIIBI OOBIKHOBEHHOM. CKile-
peHxumMa ctebmnst pxku noceBHoi. Ckiepenpl B IUIofax Ipylin
OObIKHOBEHHOH. Bonokna nubpudopma JpeBECHHBI TOMOJA
JIABPOJIUCTHOTO.

2.3.

[IpoBosiue TkaHu [TpoBonsmue smeMeHTHI (HIOIMBI U KCHUJIEMBI ITy4YKa CTEOJIs
THIKBBI OOBIKHOBEHHOW. I[IpoBoasiue 5SIEMEHTBHl KCHUIEMbI
cTe0JIsI THIKBBI. Tpaxeu ibl COCHBI.

2.4

OO6pa3oBaTenbHBIE U OCHOB- AnwkanpHas, OOKOBasi M BCTaBOYHAs MEPHUCTEMa Ha TPHUMEPE
HbIC TKAaHU nmobera KJeHa SICEHETUCTHOTO. ACCHMWJISAIIMOHHAS TMapeHXUMa
JUCTa PacTEeHHUs, 3aracarolias mapeHxnuma KiyoHs kapToderns.

33[)0)1])[1[1 1 MMPOPOCTOK KAK HAYAJIBbHBIC 3TAllbl OHTOI¢HE3a IBETKOBBIX paCTeHI/Iﬁ

Cooeporcanue 1eKYUOHHO20 Kypca

3.1.

CrpoeHue npopocTKOB U OO6mmas xapakTepucTUKa ceMsH. AHaATOMHYECKOE CTPOSHUE ceMe-
CEMSTH Hu. [Tokoil cemsiH. PacnipocTpanenune ceMsiH. Y CIIOBHS MpopacTa-
HUs ceMsH. Tunsl npopactanus cemsH. [IpopocTtkn u  uX
pa3BUTHE.

Cooepoicanue 1a60pamopHvIX 3aHAMUL

3.1.

CtpoeHue npopocTKOB U BHerniHee 1 BHyTpeHHEE CTpOEHUE CeMsH (Pacou U MIICHUIIBL.
CeMsiH CrpoeHne npopocTKOB (acoiIy U MIIEHUILIBI.

Kopenb 1 KopHeBasi cucremMa

Codeporcanue 1eKyuoHHO20 Kypca




4.1.

Kopens kak opran pacreHus

OO0111e 3aKOHOMEPHOCTH CTPOEHUS BEr€TaTUBHOTO TENa
pacrenus. Bersnenue. Kopens xak opran pactenus. Mopdoso-
rudyeckoe crtpoenue KopHs. Kmaccudukanus xopHei. Turmbl
KOPHEBBIX CHCTEM:

4.2.

AHAaTOMHUYECKOE CTPOCHUE
KOPHSI

3oHbI Montogoro KopHs. CtpoeHue amnekca kopHs. [lepBuunoe u
BTOPUYHOE AHATOMUYECKOE CTPOCHUE KOPHS

Cooeporcarue 1a00pamopHbIX 3aHAMUL

4.1.

Kopens, TUIIBI KOPHEBBIX CH-
cTeM

Turbl 1 GOpMBI KOPHEBBIX CUCTEM. 30HBI MOJIOJIOTO KOPHSL.

4.2.

AHaTOMHYECKOE CTPOCHUE
KOpHS

[TepBruuHOE aHATOMHYECKOE CTPOCHHUE KOPHSI HpUCa TEPMAHCKO-
ro. BropuuHoe aHaTOMHYECKOE CTPOCHUE KOPHS THIKBBI OOBIKHO-
BE€HHOM.

IToOer u cucrema moderos

Cooepoicanue 1eKYUOHHO20 Kypca

5.1.

OO61mas xapakTepucTuka nooe-
ra. CTpoeHue 1 BUABI TOYEK

[ToGer kak OCHOBHOU BEreTaTHBHBII OpraH PacTEHHS.
Mopdonorust mobera. [Ipoucxoxnenne modera. CTpoeHHE U BH-
npl ouek. Jlucropacmoniokenue. BeTBieHne u HapacTaHue Io-
oOera.

5.2.

AHaromus cre0id

CTpoeHue arneKca BhICHIUX CIIOPOBBIX PaCTECHUI.

[Tonsitue o crene. Ctpoenue credieil miayHOBUIHBIX, TAIOPOT-
HUKOB, XBolleil. CTpoeHre ameKca CEMEHHBIX pacTeHui. 3aio-
KEHHE TpokamOus W auddepeHnranus TpOBOISAIINX TKAHEH.
OOmuii TIaH CTPOEHUS 3BCTENbl y TOJOCEMEHHBIX U JABYIOJb-
HBIX HOKPBITOCEMEHHBIX pacTeHuil. OCOOEHHOCTH BTOPUYHOIO
yTOJILEHUsl cTebNelt maneo30MCKUX U COBPEMEHHBIX JPEBECHBIX
pactenuid. OOmMe 3aKOHOMEPHOCTH CTPOCHUS OJHOJETHUX
crebuiell, MHOTOJIETHUX BETBEH M CTBOJIOB XBOMHBIX M JIMCTBEH-
HBIX JIpEBECHBIX pacTteHuil. CTpoeHue cTeONs IBYAOIBHBIX U
OJTHOJIOJIbHBIX TPABSAHUCTBIX PACTCHUH.

5.3.

JIuct

O6mas xapakrepuctuka. Mopdonorus nucra.
JKunkoBanue aucra. AHaTOMUS JIUCTA.

Cooeporcanue 1a60pamopHuIX 3aHAMULL

5.1.

IToGer, BeTBIIEHUE, TOYKA

Turnbl BeTBIEHUS BBHICIINX pacTeHuid. Mopdomoruueckoe ctpoe-
HUe nodera Tomnos 6aiap3amMuyeckoro. Mopgo- anaromMmuyeckue
0COOEHHOCTH MOYEK TOIOJISL U CUPEHHU.

5.2.

AHaTOMHUYECKOE CTPOCHHE
cTeOMs IPEBECHBIX paCTEHUM

Ctebenb TOJOCEMEHHOTO pPAcCTEHUsI — COCHBI OOBIKHOBEHHOM.
Wzydyenne npeBecuHbl cOCHBL. CTpoeHHe CcTeONsi TUCTBEHHOTO
pacTeHusi Ha TpUMEpEe JIMIbl MEJKOIUCTHOU. W3ydeHue
JIPEBECUHBI TOIOJS JIABPOIUCTHOTO.

5.3.

AHAaTOMHUYECKOE CTPOEHHE

cTeOIs TPaBSIHUCTHIX PACTEHUM

[TyukoBoe aHaTOMHUYECKOE CTpOeHHUe CTeOJIs KiieBepa

ayrosoro. IlepexonHoe cTpoeHue cTediist MOACOIHEYHUKA OJTHO-
netHero. HemyukoBoe cTpoeHue cTeOss JbHa OOBIKHOBEHHOTO.
Crtpoenue crebuis: cnapXu OOBIKHOBEHHOW, KYKYpy3bl OOBIKHO-
BEHHOH U p>kH 11oceBHONW. CpaBHEHNE aHATOMHUYECKOTO CTPOEHUS
cTe0Jsl TPaBIHUCTHIX PACTEHUH.

5.4.

Mopdonorus nucta

Mopdonoruueckuii aHaIN3 TUCTHEB MOKPHITOCEMEHHBIX pacTe-
HUH.

Boc

NpOU3BeIeHNEe U Pa3MHOKEHH e PaCTeHHIT

Codeporcanue 1eKyuoHHO20 Kypca

6.1.

Pa3zMmHOXeHME pacTeHuUit

OO611ee MOHATHE O PA3MHOXKEHHUH U €T0 (hopMax.

BereratuBHoe pa3MHOKeEHUE. Pa3MHOXKEHNE PaCTEHUI CIIOPaMU.
[TonoBoli mpolecc © TOJOBOE PA3MHOKEHHUE PACTEHUM.
UYepenoBanue siiepHbIX (a3 U MOKOJICHUH.




6.2.

IIBeTok

[[BeTok, ero yactu. OKOJOUBETHUK. AHAPOLECH, MUKPOCTIOPOTE-
He3 M MHUKporameroreHes. I'mnenen. Meracnoporesnes u merara-
metoreHe3. O0oenosble U OJHONOJBIE IBETKH U UX paclpeene-
HUe Ha pacteHusx. JIBonHoe omonorBopenue. Teopun
IIPOUCXOXKICHHUS [IBETKA.

Cooeporcarue 1a00pamopHbIX 3aHAMUL

6.1.

Crpoenue nBeTka

AHain3 UBETKAa KaH/IbIKa CHOUPCKOT0, TEPAHU JIyTOBOM M YMHBI
['menuna. @opMyJibl U UarpaMmbl LIBETKOB.

ITmonsl

Knaccudukanus 1mioJoB.

JKoJIOTHYeCKHe TPYNNbI U )KU3HeHHbIe GopMbl pacTennii. BospacTHble u ce30HHBbIE

MU3MCHCHUSA

Cooeporcanue 1eKyuoHHO20 Kypca

7.1.

DKOJIOTUYECKHUE TPYIIIBI U
KHU3HEHHBIE (HOPMBI PaCTCHUI

[TonsaTtue o xu3HeHHOU Popme y pactenuii. Knaccupukarus
»)u3HeHHBIX (hopm o T.M. CepebdpsxoBy u K. Paynkuepy. Dko-
JIOTHYECKHE IPYIIbl paCTeHUN

Cooeporcanue 1a60pamopHvIX 3aHAMULL

7.2

AHaTOMHUYECKOE CTpOEHHUE
ITUCTa pa3HbIX MECT OOUTaHHUS.

M3yuyeHne MUKPOCKOIMYECKHM METOAOM BHYTPEHHEIO CTPOCHMS
ITMCTa pa3HbIX HKOJOTHYECKUX TPYII PACTEHUH: CBETOIIOOMBBIX,
TEHEFOOMBBIX, MOPO30CTOWKHX, THUAATO(OUTOB, CYKKYJICHTOB W
CK1epo(UTOB. AHAIN3 3aBUCUMOCTH CTPOECHHUS JIUCTA PACTEHUH OT

yCJIOBUI OOWTAHUSI.

HpOMe)KYTOqHaH aTTCCTal A - 9K3AMEH

3 cemecTp

Beenenue B CUCTEMATHUKY paCTeHHﬁ

Cooepoicanue 1eKYUOHHO20 Kypca

1.1.

BBenenue B cucremaTuky
pacteHui

3HaueHHE HBOJIIOLMOHHON TEOPHM ISl Pa3BUTHS CHUCTEMAaTHKH.
[IpuHnunel noctpoenus QuioreHeTndyeckux cucrem. I[lonsatue o
TaKCOHOMUYECKHX KaTeropusix. Buja kak OCHOBHas TaKCOHOMH-
yeckas eauHuna. Popa, cemencTBo, MOPSANIOK, KJIacc, OTHAEIL.
MakpocucteMbl OpraHM4ecKoro Mupa.

Cooeporcanue 1a60pamopHvIx 3aHAMUL

1.2

OBOIOLMUS TAKCOHOB HA3EM-
HBIX paCTEHUH

AHanu3 SBONIONMS CTPOCHHMS HA3EMHBIX PAcTEHHWl: pa3BUTHE
TKaHE W OpraHoB y otaenoB MoxoBuiHble, I[lnayHoBUIHBIE,
[TannopoTHUKOBUAHBIE U [IOKPBITOCEMEHHBIE.

IHapctBo I'puésbI

Cooepoicanue 1eKYUOHHO20 Kypcd

2.1.

[HapcTtBo ['pn6OBI. O6MIasT Xa-
pakTepuctuka. Knaccuduka-
sl

[IpencraBneHus o MOJIOKEHUH [TAPCTBA B CUCTEME

opranu3MoB. BereraTuBHOe Teno rpuba M BUIOU3MEHEHHS MU-
uenus. CrocoObl MUTaHUS TPUOOB: campopuUThl, MAPA3HUTHI,
CUMOUOTPO(BI. Ocobennoctu Pa3sMHOXEHUs rpuoOB.
Knaccudukanms.

Cooepoicanue 1a00pamopHvix 3aHamuil

2.2

Ctpoenue rpudoB.

CtpoeHue OJHOKJIETOYHBIX TPHOOB Ha mMpumMepe nposxokend. CTpo-
€HUE MUIIETTUSI K OPTaHOB PA3MHOKEHHSI TPUOOB.

2.3

CtpoeHue u )Xu3HeHHbIE Pop-
MBI JIMIIAAHUKOB.

OpTaHHSaHI/IH TauioMa Jmimaianka. OCHOBHEIC CHCTEMAaTHUYSCKHUE
rpyHIibl HAKUMITHBIX, JIUCTOBATBIX U KYCTUCTBIX JIMIITANHIKOB.

Husmmue pacrenus

Codeporcanue 1eKyuoHHO20 Kypca




3.1.

[HapctBO Pactenus. [Toanap-
cTBO barpsHku

OTIUauTeIHLHBIE OCO6CHHOCTI/I, CTPOCHHUC TaJlliIoMa U

KIeTku. [IurmenTsl, ux 3Hayenne. Mopgoaoru 1 aHaTOMHsI Tasl-
noma. OcoOEHHOCTH Pa3MHOXKEHHUS, paclpoCTpaHeHHe. Xpoma-
TUYECKas ajanTanusi. [IpakTuueckoe 3HAuYEHHUE.
Krnaccudukanus. OCHOBHbIE PEJACTABUTEIH.

3.2.

[TonuapcrBo HacTtosiue
BOJIOPOCIIH

OO01as xapakTepucTuka, kiaccupukanus. Otaen

3enensie Bopopociu. OOmIas xXapakTepUCTHKa OTAena. THIbl
CTPYKTYp TaymioMa. DopMbl pa3sMHOKEHUs. [IpUHIMATIBI TeTeHS
Ha KJIACCHI.

Cooeporcanue 1a60pamopHuIX 3aHAMUL

3.1.

OnHOKJIETOUHBIE TIOYBEHHBIE U
OEHTOCHBIE BOJOPOCIIH.

W3ydeHnue OIHOKIIETOYHBIX IMOYBEHHBIX W OCHTOCHBIX BOJOPOC-
JIe METOJIOM CTEKOJI 00pacTaHusl M KyJIbTHBHPOBAHUS BBITSKKU
u3 cyocTpara.

Otnen 3eneHble BOLOPOCIH.

Kinacc BosibBOKCOBBIE (XJITaMHUJOMOHA/Ia, TOHUYM, BOJIBBOKC),
XJIOPOKOKKOBBIE  (XJIOPOKOKKYM, XJIOpelja, THUIPOIUKIIUOH).
Knacc Konbtorarel. Ctpoenue kjiaeTkd u TamuiomMa. OCHOBHBIE
HampaBJICHUS SBOJIONUU. 3HAYEHUE B MIPUPOJE U KU3HU YEIOBE-
Ka.

Boicuiue PacTCeHUus

Cooepoicanue 1eKYUOHHO20 Kypca

4.1.

[ToamapcTtBo Beicuine pacre-
gus. Hagortnen MoxoBunHbie

O6mas xapaktepuctuka. Otaen Puanogursl. Bpems cymectso-
BaHUS W SKoJjorus. Mopdomoruueckoe pazHooOpasue BereTa-
THUBHBIX U PENPOAYKTHBHBIX OpraHOB. OCHOBHBIEC IPEICTABUTE-
1. Bo3morkHbIe IMyTH HUX SBOJIIOIHH. OCHOBHBIE MOI0KEHUS
TEJUIOMHOW TEOpUH. XapaKTepHCTHKa HaaoTaena MOXOBUIHEIC
Kak oco0oii rpymmsl. ['eorpaduueckoe pacnpocTpaHeHne U KO-
norus. Llukn BocriponsBeneHus. YepThl crienuain3aiy, MpHUMH-
TUBHOCTH B3POCIOIo FaMeTO(l)I/ITa MOXOBUIHBIX. qepTI)I CTpoOC-
HUS copoduTa, CIOPOTroHa, X pa3HooOpasue. Knaccnpukanms.

OTnuuuTenbHble 4epThl U OMOpa3zHoOOpazue otnenoB [leue-
HouHble MxH, Jlucrocrebenpubie Mxu (bpuoncuasl) u AHTOIE-
POTOBLIC MXH.

4.2.

Bricmme CIIOPOBBIC PACTCHUA

OOmiast XxapakTepUCTHKA BBICIINX CHOPOBBIX pacTeHHH. L{uKib
BocripousBenenus. Knaccudukanus. Otaen  [InayHoBuaHble.
Otnen IlanoporHukoBuansle. Kiaccel XBomessle 1 Hacrosmue
nanopoTHUKU. OCOOEHHOCTH aHATOMUU U MOP(OJIOTHU CIIOPO-
¢uta u ramerodpuTa, *KuU3HeHHbIE QopMbI ciopopuTa. Bunosoe
pazHooOpas3ue, paclnpocTpaHEHHE, O3KOJOTHYECKOEe M  XO3sH-
CTBEHHOE 3HAUEHUE PACTCHUI.

4.3.

CemeHHBIE pacTeHUs

[Ipoucxoxnenne CemeHHbIx pacteHnid. IIparonocemennsie. Oco-
6enHocTu Mopdosioruu u anatoMuu crnopodura. PopMUpOBaHUE
ceMs3a4aTKOB. ODBOJIIOIIMOHHBIE TeHAEHIMU. [‘ornocemeHHbIE U
IIBeTkoBBIE pacTeHus. CoBpeMeHHas Kiaccu(UKaIUs CEMEHHBIX
pactennii.O0mmas xapakrepuctuka. [{uxn BocpounsseaeHus. Ce-
M M ero Ouojoruueckoe 3HaueHue. BumoBoe pasHooOpasmue,
pacnpocTpaHeHHE, IKOJIOTMYECKOe U XO3ANUCTBEHHOE 3HAaYCHHE
pacTEeHUN.

Codeporcarnue 1a60pamopHbIX 3aHAMUU

4.1.

Hanornea MoxoBuaHbIE

Iopsimox Coarnossie. Pog Charuym. Ilopsinox bpuessie. Iloa-
kimacc  3emenple  Mxu.  OOmme  4YepThl  OpraHHM3allvu.
I'eorpaduueckoe pacpocTpaHeHUE.

Oxosorusi. OCOOEHHOCTH pa3MHOKCHHS.




4.2.

Otnen [InayHoBuaHbBIE

[Topsaok [lmaynoBeie. CemetrictBo [1nayHoBbie (T1ayH
OynaBoBUAHBIH). OCOOEHHOCTH CTPOEHHS CIIOpO(UTa U TaMETOo-
¢urta. Ocobennoctu pazsutus 3apojsima. [lopsnox Censarunen-
noBeie. CemeiicTBO CeNnsruHEIIOBbIE (CEISTHHEIIA CEeJSITUHEN-
nosuaHas). Ctpoenue cnopodura u rameTodura B CBSI3U C yCIIO-
BUSIMU JKU3HU. Brojornyeckoe 3HaueHne pa3sHOCIOPOBOCTH.

4.3. | Kimacc XBoreBbie [Topsimok XBomessie. CemeiicTBO XBOIIEBBIE (XBOII
nosieBoi). OCOOEHHOCTH aHaTOMUU U Mopdooruu criopodura u
rameroura. CrnopoHomieHne. 3HA4€HUE B MPHUPOJAE U KU3HU
4eJIOBEKA.
4.4. | Otpen [HanoporuukoBuansie [[lopsnok [uareitnsie. CemeiictBo IlluTOBHUKOBBIE
(IHUTOBHHUK MYXCKOH). OCOOCHHOCTH aHATOMHH M MOP(OJIOTHH
cnopodura u ramerodputa.llopsgok CansBunueBbie. CeMeHCTBO
CanbBUHUEBBIE:  CalbBUHUS  IIaBarowias. buonorunyeckoe
3HaYEHUE Pa3HOCIOPOBOCTH
4.5. | 'osloceMeHHbIE pacTeHUs OcobeHHoCTH 1MKIIa pa3BuTus. ['eorpaduueckoe
pactipoctpanenue. JKusnenHnsie Gopmbl. OCOOEHHOCTH Pa3MHO-
xeHus. ['erepocniopusi. buonornyeckoe 3HaueHUE CEMEHHU.
4.6. | Otnen LiBetkoBsle. Kiacc CemeiicTBa: po3oBble, 0000BbIE, KAITyCTHBIE, ACTPOBBIE
JIBytonbHbIE
4.7. | Otnen LiBetkoBslie. Kiacc CemeiicTBa: ujeiHbIe, MATIUKOBBIE
OpnHo0IBHBIE
5. Ionsitue puronenoza
Cooepoicanue 1eKYUOHHO20 Kypca
5.1. | IlonsTue o urtoueHO3e [Tonsatue o ¢putoneHoze. OCHOBHbIE CTPYKTYpPHBIE 3JI€MEHTHI (PU-
TOLIEHO3a: SIPYCHOCTb, cOCTaB, obmnue. CUHY3HH, IIEHOIOIMYJIs-
uu. CTpyKTypa M BO3pAacTHOH COCTaB LieHOMOMyJsiuuid. MecTo
¢duroreHo3a B 6uocdepe.
5.2 | lenapodmopa ropoackoro BunoBoii coctaB u cTpykTypa AeHAPO(IOPH TOPOACKOro (HUTO-
¢duToneHosa. 1eHo3a. O1eHKa COCTOSIHUS TOPOACKOH eHaApodIopsl. XapakTe-
PHUCTHKA YKOJIOTHUECKON (DYHKITMH 3€JICHBIX HACAXKICHUH.
[TpomexyTouHas aTTecTanus — 3auem
4 cemecTp
Cooeporcanue 1eKYUoOHHO020 Kypca
Pu3H0/10TUsl PACTUTEIBHON KJIETKH
[Ipenmer, 3agaun Mertop!l uccienoBanuii. Pojb 0Te€4eCTBEHHBIX U 3apy O€KHBIX
1 |purodusnonorun. YUYEHBIX B Pa3BUTHU (DPU3NOJIOTUH PACTEHUI.
3anayu, cTosIIIKE Tepe]] COBpEMEHHBIMU (PUTOPU3NOJIOTAMH.
OcMoTnyecKkure sBJICHUS B [TonsiTue 06 ocmoce, Typrope, cocyuiei cuiie, BOJHOM I0-
2 [KIETKe. TEHIIMaJIe ¥ OTeHIHae AaBieHus. MeToabl UX U3MEPEHUH.
Teopuu NOCTYIUJICHHUS BEIIECTB B PACTUTEILHYIO KIIETKY.
PorocuHTE3
@DOTOCUHTE3 U XJIOPOIIACTHL. | XUMHUECKHUI COCTAB XJIOPOILUIACTOB, UX CTPYKTYpA.
[InrMeHTHI pacTeHni OmnToreHes u posb UX B poTrocuHTese. MeTobl pa3aeneHus
3 nurMeHToB, padoTel M.C.1IBeTa. Xmopoduiisl, ux cTpoeHue u

cBoicTBa. KapoTtuHouasl, cTpoeHue, CHeKTPhl MOTJIOIECHUS.
OUKOOMIHHBI, aHTOIIMAHBI, UX (PU3HOJIOTUYECKOE 3HAUCHHUE.




MexaHu3mM W DHEpPreThka

Pa6oter Tumupsizera K.A. ®otodusnuecknii sram

¢dorocunTe3a. ¢dorocunTe3a. CHHIJIETHOE U TPUILIETHOE COCTOSIHUE XJIOPO-
4 ¢bumna. [uknrmdeckuiit 1 HEMUKITNYECKUM TPAHCTIOPT AJIEKTPO-
HOB. [IponykTsl poToxummueckoro stana ¢porocunresa. Cs —
IyTh CUHTE3a OpraHudeckux BeniecTs. Ca
- pactenus. [ukn Xerua-Cneka-Kapnunosa. CAM- pacreHusl.
JbIXaHue pacTeHui
AHnaspobHas u a3pobnas ¢asbl | Pabotsr baxa A.H. u [lannaguna B.W. o Teopuun 6mo-
JIBIXaHUS. JIOTHYECKOTO OKUCICHHS. | TMKOIM3 — ero CBA3b ¢ OPOHIIb-
) HbIMU npouieccamu. Tunel pochopunuposanus. Pois nerua-
poreHas u IUTOXPOMOB B [IEPEHOCE BOJIOPOIA U IJIEKTPOHOB.
KopHeBoe nuranue pacreHuii
KopHueBoe nutanue MexaHu3M MOTJIOLIEHUs BEIEeCTB KOpHeM. MccnenoBanus
6 pacTeHuM. Cabununa J[.A. u Konocosa M.W. o moriomeHuo comei
KOpHSIMU pacTeHuil. Bo3ieiicTBre KOpHEH Ha MOYBY.
PacTeHust 3aCOJICHHBIX MTOYB.
VYcBoenue azota [Toctynnenue u MeTabOJIM3M a30TUCTBIX COEMHEHUH.
7 | pacTeHUsAMH. AMuJpL, UX poiib B pacTeHusiX. CumOnoTnueckue popmbl
YCBOEHHMSI a30Ta.
PocT u pa3BuTHE pacTeHuii
8 |Poct pactenwuii. [Tonsitue pocra. Kpusas pocra. Posb ¢putoropmoHos B
POCTOBBIX Hpolieccax. BiusHue BHEIIHUX YCIOBUI Ha pocCT
pacteHuii. Jtansl pa3BUTHS. SpoBU3aus U (HOTOMEPHOAU3M.
['opmonanbHas Teopusd nerenuss M. X. HaitnaxsiHa.
DU3M0I0rHYECKHE OCHOBBI Teopus nukiIMyeckoro crapenus u omosnoxenus H.IL
9 | crapeHus pacTeHUIA. Kpenxke.
Cooeporcanue 1ab60pamopHuIX 3aHAMUU
10 Paznuunsle ¢opmbl 11a3- Mo-| [IpurotoBineHue BpeMEHHBIX BIa)KHBIX MTPENapaToB
nu3a. BnusHMe KaTMOHOB M| nuAepMHuca YellyH jdyka. PaccmaTpuBaHue npenapaToB Ko-
aHUOHOB coyied Ha (opMy H| XKHIIBI IyKa, HAOJIIOEHHUE 3a pa3IM4YHbIMU (OopMaMH IJ1a3MO-
BpeMS IIa3MOJIN3A. JIN3a PACTUTENBHOMN KIETKHU: YTOJKOBBIM, BOTHYTBIN U BBIITyK-
JbIH T1a3Monu3. Micnonp30BaHue MI1a3MOJIUTHUECKOTO METOa
JUIsL OIIPEJIENIEHNS BSI3KOCTH MPOTOIUIA3MBbl YELlyH JyKa. Bins-
HUE Pa3INYHbIX [1JIA3MOJIMTUKOB Ha BSI3KOCTh
LUTOIJIA3MBI.

11 Omnpenenenue cocymieil cuibl | [Ipurorosnenue 6pycoukoB KapTodens pa3InyHON JJIMHBL U
pPacTUTEIBHBIX KIIETOK II0 W3- | pacTBOPOB pa3inyHoi koHueHTpauuu ot 0,1 o 1 H. [{ns pac-
MEHEHHIO JJIMHBI TKaHU. yeTa Gepercs cilydaid, Korja U30TOHUYEeCKasi KOHIIEHTpaIs He

BBI3BIBACT IJIA3MOJIN3 KJIETOK, @ TypropHO€ JaBjieHue paBHO 0.
Jnuna 6pyckoB kapTodens npu
M30TOHMYECKOW KOHIIEHTPAIIUU OCTaeTcsl 0€3 N3MEHEHUH.
Xpomarorpadudeckuii Me- | B ocHOBe pazzeneHus MMrMEHTOB JISKUT
TOJl pa3/ieJieHHs MUTMEHTOB | Xpomarorpaduyeckuii MeTos pa3aeneHus Ha Oymare. ['0TOBUT-
3€JIEHOT0  PAacTeHUsi Ha | Cs CIUPTOBAs BBITSHKKA MUTMEHTOB JiMcTa nenaprouuu. [lomnoc-
¢unbTpOBaNBLHOM OyMmare. Ky QUIBTpOBaIbHON OyMaru HECKOJIBKO pa3 OKYHAIOT B BbI-
TSKKY JUISl TIOJTy4E€HHSI CTOMKOM OKPACKH IOCJIE Yero MmoMenia-
12 10T B BEPTHKAJIBHYIO XpoMaTorpaduyeckyio kamepy. B Teuenue

20 MUH. HJIET pa3/ieJICHHe TUTMEHTOB Ha OTACIbHBIC TOPU30H-
ThI: BHU3Y — XJIOPOQPHILT «0» (3KENTO — 3eJIEHBIH 1IBET), BBIIIE —
XJIOpOoUIIT «a», kcaHToGuIuT, KapoTHH. OCHOBOIOJIOKHUK
metona M. C. Ilser, 1904 r.
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OGHapykeHHue IeruaporeHas
B paCTUTCIIbHBIX TKAHAX.

depMeHTHI AETUAPOreHas3bl yUacTBYIOT B IEPEHOCE aTOMOB
BOJIOpoJa B adpoOHoii (paze npixanus. HAJ[-conepsxamiue
dbepmenTs — nepBuyHbie, DMH — BTOpHYHBIE. AKTUBHOCTD
JIETUAPOTeHa3 OMPEIESETCS C TOMOIIBIO METHIIOBOM CHHHU.
Copepxainasics B paCTUTEIbHBIX TKaHIX JETUIpOreHasa oT-
HHUMAET BOJOPOJ OT OKUCISIEMbIX OPTraHUYECKUX COCAMHEHUMN
U TIepeJlaeT ero MEeTHJIEHOBOM CHHU, KOTOpast

IIPH STOM MEPEXOJIUT B BOCCTAHOBJICHHYIO OCCIIBETHYIO

opmy.
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OmpeznenieHne  aKTUBHOCTHU
KaTtayuasbl ¥ peAyKTa3bl B JIH-
CTBSIX DJIOJICH.

Jist paboThI UCTIONB3YIOTCS CTAphle U MOJOBIE TUCThS
AII0/IeH, a TaKKe yOuThble KunsueHnueM. Paborta ¢ MUKpOCKoO-
oM. Ha npenqmMeTHOe CTEKI0 HAaHOCAT KaIlIlo EPOKCUA BO-
JI0poJia ¥ IOMENIA0T pa3HOro Bo3pacTta JIUCTh noaen. Ot-
MedaloT OypHOE BBIJICJICHUE ITy3bIPhKOB

BO3/lyXa B MOJIOJIBIX JIUCTHSAX, MEJIJICHHOE B CTAPBIX JIUCTHAX U
OTCYTCTBHUE B YOUTHIX JUCTbSIX. DEPMEHTHI AETUIPOTreHA3bI
Y4acTBYIOT B IIEpEHOCE aTOMOB BOJI0pO/ia B a3poOHOI daze
JbIXaHUsl. AKTUBHOCTD JIETUPOT€HA3 ONPEeNsieTcs ¢ IOMO-
HIbI0 METHIIEHOBOW cuHU. CoJieprKaIiascs B paCTUTEIbHBIX
TKaHSIX AETUAPOTE€Ha3a OTHUMAET BOJOPO OT OKHUCIISEMBIX Op-
TraHMYECKUX COSAMHEHUN U TIepelacT ero METHIICHOBOM CHHH,
KOTOpasi Py 3TOM NEPEXOIUT B

BOCCTAHOBJICHHYIO O€CIIBETHYIO (popMmy.

15

MHUKPOXUMUYECKAN aHATIN3
30J1bI PACTEHUM.

ITpu cxxuranuu pactenuit oOpasyercs 30j1a, B KOTOPO Haxo-
JATCS MUHEPAJIbHBIE 3JIEMEHThI. AHAJIN3 IPOBOJAT HA COJIIHO-
KHCJION BBITSIKKE 30J1b1. [t Ka)a0ro 351eMeHTa rnoao0paH pe-
aKTUB, KOTOPBIHA 00pa3yeT ¢ COOTBETCTBYIOIIUM HOHOM IIPO-
IyKT peakinu, UMEIOIIHI 0cooyo (Gopmy

KPUCTAJIJIOB MJIM XapaKTEPHBIH LIBET.
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Brnusinue xonuyecta gpepmeH-
Ta U PEaKIUu CPeabl Ha THIPO-
JU3 Kpaxmana.

Heo0xoaumMo yCTaHOBUTH CKOPOCTh TUAPOIIHM3a OT KOJIMYECTBA
depmenrta. [Ipyu yMeHbIIEHUH KOJIMYecTBa (pepMeHTa aMHITA3bI
BJIBOE€ CKOPOCTh THJIPONIU3a Kpaxmasa 3ameansiercs. B cuibHo
KHUCJION M CWJIBHO IIEJIOYHOM Cpelie TUAPOIU3 Kpaxmasa He
UJIET, T. K. pepMeHT He padoTaerT.

OnTuManbHBIMU YCJIOBUSIMH JIJ1s1 pabOTHI (pepMeHTA SBISETCS
HelTpanpHas U cnabokucias cpesa.
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Bnusinne TemnepaTypsl Ha ak-
TUBHOCTb AMUJIa3bI.

Amunaza — pepMeHT, MoJIy4aeMblil U3 MPOPOCIINX CEMSIH
SYMEHs, OTHOCUTCS K KJaccy rujpoinas. [lpomexyTouHbiM
MPOJIYKTOM THIPOJIN3A SBISIFOTCS EKCTPHHBI, KOHEUHBIE TIPO-
JTYKTBI — MOJIEKYJIBI I1I0K03bl. CyOcTpaTtom Jutst pep- MeHTa
aMmJIa3kl ABIsieTCs KpaxMai. HeoOXommmMo yCTaHOBHTE CKO-
POCTh THAPOIM3a KpaxMaia ot temneparypsl 20°, 50°, 100° C.
KoHneuHbIil NpoayKT THapoIn3a — IIoKo3a (MMeeT CBOOOIHYIO
IBJETUAHYIO TPYIILY) ONpeAesseTcs

(heTMHTOBOM KUJIKOCTBIO.
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Pewrenue 3ama4 o npou-
INEHHBIM TEMaM.

Pematorcs 3a1aun o npoiiéHHsIM TeMaM. BripaboTka
YMEHHI UCII0Ib30BaTh (POPMYIIBI M TAOIHIIBI.

ITpomeskyTouHas arrecranus — 3auem

S cemecTp

OcHOBBI MUKPOOH0JIOTHH

Cooeporcanue 1ekyuoHHo20 Kypca

CneunpuyHOCTH

HpOKapHOTHOﬁ KJIE€TKH U ME€TOI0B €€ U3YUCHHUA.




[Tpeamer un MeTO 1l MUKPOOHO-
noruu. Kparkuii

[Tpeamer u 3a1aun MUKPOOHOJIOTHH, €€ OCHOBHBIE Pa3/IeIIbL.
OcHOBHBIE 3Tanbl Pa3BUTHS MUKpoOuosioruu. Pabotsr A. Jle-

1.1 | ucropuyeckuii 04epK O MHUK- BeHryka, JI. [Tactepa, 1. Meunukosa, P. Koxa, C. Bunorpanu-
poOHOIOTHH. ckoro, /1. IBaHOBCKOIO U Jp. YYEHBIX.

2. | CucreMaTHKa U Kjaaccupukanus 6akrepuii
CrpyKTypHast opraHuzanus Kierounas creHka, Karcyssl ¥ 4eXJIbl, HUTOIIa3MaTHYECKas

2.1. | mpokapuot MeMOpaHa U €€ MPOU3BOIHbIE, pUOOCOMBI, SIJICPHBIN arrapaT
OaKTepHid, )KT'YyTUKU ¥ BOPCUHKHU, PUMOPUHU 1 MTHJIH.

2.2. | Knaccudukamus 6akTepuit Cucrematuka npokapuor. [ pubsl. AkTnHOMUIIETHI. bakTepuu.
Bupycel. Mukormutasmel. bakrepuodaru. @opmMbl KIETOYHOH
OpraHM3alllK: CIIOPbI, IUCTHI, Os1acTybl, akuHeThl. Kiaccudu-
kanus 6akrepuit no C.B. Kpacunsnukosy, bepre.

3. | OTHo1IeHHEe MPOKAPHOT K (paKTOpaM cpeabl
OTHoleHNE MPOKAPUOT K (ak- OTHo1IEeHNE NPOKAPUOT B TEMIIEPATYPE, CBETY, U BOJE.
3.1. | Topam cpensl OtHoiuenue npokapuoT K yciosusMm pH cpeast. Poct u
KYJIbTUBUPOBAaHHE MUKPOOPranu3MoB. llepuoanueckue
KyJbTYPbl U 3aKOHOMEPHOCTHU UX pa3Butus. [lutarens-
HBIE CpeJlbl U UX KOHCTPYHPOBAHHUE.
4. | Jdesenue, pa3MHOKeHHe, KyJIbTHBHPOBaHHE MUKPOOPTraHNU3MOB
[enenue, pa3MHOKEHHUE, [Mutanue npokapuot. PasmHoxeHnue 6aktepuil: nejaeHue HyK-
4.| KyJIbTUBUPOBAaHUE MHUKPOOpP- | JIEOMJIOB M OaKTEpUAIbHBIX KJIETOK. THIIbI MUTAaHUS: ayTOTPO-
raHU3MOB ¢b1 u rerepoTpodbl. PazHOBUAHOCTH ayTOTPO(PHOTO MUTAHHUS.
Mexanu3m nutanus y Oakrepuid. [ ryOuHHOE M HEmpephIBHOE
KYJIbTUBHPOBAHHUE.
5. | I'eHeTHKAa NPOKAPUOT
I'eHeTnka npoxkapuor MyTtanuu y 6akTepuil, METOAbI MOJTy4YE€HUSI MyTaHTOB.

5.1. I'eneTnyeckue pexkomOMHaIMK y OakTepuii: TpaHchopma-
LU, TPAHCAYKIMSI, KOHBIOTallMsl. 3HAUEHUE T€HETHYECKUX
pexomMOuHanui. ['eHeTn4yeckuii Ko 1 ero 0COOEHHOCTH.
Tpanckpumnims u Tpancisanus. OcoOeHHOCTH TPAHCKPHUIILIUU
U TpaHCIsUK y 6axkTepuil. Perynsauusa 6uocunTe3a 0enka Ha
YPOBHE TPAHCKPHUILIUH.

6. | Tunsl nuTanusa 6akrtepuii. Meradoanzm. Cnocodbl odecnevyeHusi IHePrueii - 6poxkeHue,
a3poOHoe AbIXaHHe, AHAIPOOHOe AbIXaHue, (OoTOCHHTE3, XeMOCHHTE3.
[IpeBpamenne  yrieponcosaep- | [lousrue o OpoxeHusix. Turmbl OpoKEHUS: MOJTOYHOKHUCIIOE,
Kalnx CIHUPTOBOE, MPOMMOHOBOE, MaCITHOKHUCIIOE, 3THIIEHO- OyTHIIO-
6.1. | coemuuenuii. MeTtabonmm3M TIpo- Boe M apyrue. bakTepraabHOe paclieruieHue IeJUTI0N035I. Me-
KapuoT TaHOOOpa3yrole OakKTepHH U UX POJib B KPYTOBOPOTE YIIIEpO-
na. OKHCIIeHUE 3TaHOJIa B YKCYCHYIO KHCIIOTY.
DHepreTUYecKuii 1 KOHCTPYKTHBHBIN 00MeH, UX
B3anMOCBs3b. OCHOBHBIE ITyTH aHa3POOHOIO paciierie-
HUS YTTIEBOJIOB: INIMKOJIN3, TEKCO30MOHO(DOChaTHBIN
yTh, MyTh DTHEPaA-/ynoposa. bpoxenne n npixanue.
[uka TpukapOOHOBBIX KUCIIOT, AbIXaTeNIbHAS 1IETIb U T1e-
PEHOC AJIEKTPOHOB.
Muxkpobuosnornyeckue AMMOHU(UKaIMS U BbI3BIBAIOIINE €€ OaKTepuH.
IIPEBPAILECHHS COCIUHEHNN Hutpudukanus. lenutpuduxanus. Gukcanus Mo-
6.2. | a3ora. JIEKYJISIPHOTO a30Ta: CBOOOIHOKUBYIIIUE U CUMOHO-
TU4eckue azorduxcaropsl. bakrepuanbHble
ynoOpenus. OOmias cxeMa KpyroBopora a3ora.
Cooeporcanue 1a00pamopHbix 3aHAMULL
1. | CnennpuyHOCTH NPOKAPHOTHOM KJIETKH H METOA0B e¢ U3yYeHHsl.




Pabota ¢ MuKpockonioMm u

OcHoOBHBIE TIpaBUIa pabOTHl B MUKPOOHOJIOTHYECKOM JTabopa-

1.1 | kyneTypamu OakTepuit topun. MHCTpyKTax 1o TexHuke 6e3onacHocTu. Pabora ¢
MHUKpOCKOTOM. [IpuroroBienne nutaTenbHbIX CPe.
MeTtoauka CoBpeMeHHbIE METO/Ibl MUKPOCKOIINYECKOTO UCCIeI0BAHUSI.
[IPUTOTOBIICHUS Meroa pa3naBIeHHON KaIlUId, METOJ «BUCSIYEH) KaIlIH,
1.2.| MHUKpOOHOJIOTHYECKUX METO/ MPWKU3HEHHOW OKPaCKH, METO] (PUKCAITHH.
IIpernapaToB
2. | CucremaTtnka u Ki1accupukanus dakrepuii
N3zyuenune mopgonoruu Nzydenue paznoobpaszust GopM MUKPOOPraHU3MOB HAKOIIH-
2.1. | Gakrepui. TEJIbHBIX KYJbTYp CEHHON U KapTO(eIbHOM MaIOUYKH, HECO-
BEPILICHHBIX TPUOOB U JPYTUX KYJIbTYp MO BEIOOPY.
MukpoOurosioruueckuii aHajin3 CanuTapHO- MUKPOOHOJIOTMUYECKUI aHAJIN3 METOAOM CMBIBOB.
2.2. | nuIeBbIX TPOAYKTOB MeTosioM | [lozmcuer konmdecTBa 6aKkTepUaaIbHBIX KOJNOHHUH. BrisiBIeHe
CMBIBOB IPaMITOJIOKUTEIbHBIX U IPAMOTPULIATEIbHBIX MUKPOOTaHU3-
MOB TpY TOMOUIN OKpacku o ['pammy.
3. | OTHOLIeHHE K (paKTOpaM cpeabl
MukpoOnoJIOTHYeCKU aHATN3 BakTepuanbHbie 00JIe3HU pacTeHHI, OaKTepro3bl. M3ydueHue He-
3.1. | snuduTHOI GaKTepHaTLHONH MHK- CIIOPOHOCHBIX OakTepuii cemericTB: Mycobacteriaceae,
pOdIIOpHI. Pseudomonadaceae, Bacteriaceae. [Toncyer konnuecTBa 6akTe-
puanbHbIX KoJoHui. Okpacka o ['pammy.
4. | leneHue, pa3MHOKeHHe, KYJIbTHBHPOBaHHE MHKPOOPraHU3MOB
PasmHOXeHMe u KyIbTUBHpPOBa- | Pa3MHOkeHue OakTepuii: AeeHre HyKICOUI0B U
4.1. | Hue 6axkTepuit OaKkTepraIbHBIX KJICTOK. [ TyOMHHOE U HEPEPHIBHOE
KyJIbTHUBUpOBaHuE. [lepuonudeckue KyJabTypsl U 3a-
KOHOMEpPHOCTH uX pa3Butus. Habmonenue 3a poctom
U Pa3MHOKEHUEM HAKOIIUTENIbHBIX KYJIbTYpP CECHHON
MaJI0uku 1o (azam pocra.
Lemtomno3opazpymatoniye 6ak- | @epMeHTaTUBHOE pas3ioKEeHUE LEJUT0N03bl.  DepMeHTHI
4.2. | Tepun LEJUTI0JIA3HOTO  KOMIUIEKCA. Pa3nokeHue UeuItoio3bl B
a’pOOHBIX YCIOBHSIX.
5. | 'eneTnka npoxkapuor
Muxkpodiopa 3epHOBBIX KyJIbTyp | M3yuenue snudutHol 6akTepranbHoit Mukpodiopsl. OOmas
5.1. 00CEeMEHEHHOCTh 3€pHa, KpyIbl, MykH. [IpuroroBienne Muk-
porpenaparoB OakTepuu: repOuKoIa, CeHHas ¥ KapTodenbHas
nanouku. M3yuenue Bo30ynuteneir 60ne3HEN 37aKOBBIX pac-
TEHUHN M KPYISHBIX KYJIBTYP.
6. | Tunbl nuTanus 6axkrepuii. Meradoau3m. Crocodbl odecrieueHusi JHEPruei - OpokeHne,
a3poOHoe AbIXaHUe, AHAIPOOHOe AbIXaHue, (POTOCHHTE3, XeMOCHHTE3.
6.1.| baxTepun MOJIOUHOKHCIIOTO Nzydenue Gaktepuii roMopepMEHTaTUBHOTO U
OpoKeHUs rerepoepMeHTaTUBHOrO OpoxeHus. [Ipurorosnenue
npenapara mosiouHoit miecenn Oidium lactis.
6.2. | Ananu3 Mukpodopsl Bo3ayxa, | Metoa mpsiMoro rnocesa, MeTos pa3dasienus. OCHOBHBIE

BO/JIbI U IIOYBbI

MpeICTaBUTEIN MUKPOGIIOPHI IOYBBI, BOABI U BO3AyXa.
[laTorennas u ectecTBeHHast MUKpodIopa.

HpOMe)KyTO‘IHaH aTTeCTanusa — 9K3aMEH




4 TlopsAIOK OLEHMBAHUSA YCNEBAEMOCTH M C(P)OPMHUPOBAHHOCTH KOMIIETEHIUI 00y4aro-

LIerocsl B TeKyIei U NPOMe:KyTOYHOM aTTeCTaluu.

HJ’IH ITOJIOKUTEILHON OIICHKH II0 pe3yiibTaTaM OCBOCHHSA AWCHHUILIWHBL 06yqalomeMyc;1 HEOO-

XOAUMO BBIITIOJIHUTH BCC YCTAHOBJICHHBIC BU/IbI y‘-IGGHOI\/JI paGOTBI.

Tabmuua 7 - bannpHO-peHTHHrOBast OIIEHKa pe3yabTaToB yuyeOHOM paboThl 00ydaromuxcs mo

BusaM (bPC)
Yyebnas pado-| Cymma | Buasl u pe3yabTaThl O1ieHka B aTTeCTalluU baer
ta (Buapl) | OamoB | yueOHO paboThI
2 cemecTp
Texymias 60 [[Tocemenue 3ansTuii|10 6ammoB 3a 100%  nocemenne| 0-10
yueOHast pabo- (Hanmu4Me  KOHCIIEK-|ayTUTOPHBIX 3aHATUI
Ta B CEMECTpPE TOB JIEKIUMH, BBIIIOJI-
(ITocemenue HeHue 1a0. pabor)
3aHITHIA 1o 3amurta naboparop-|2 6ajiia 3a 0GOPMIICHHYIO B COOT- 0-30
paclucaHul u HBIX pabor (15 pa-|[BercTBUU ¢ TpeOOBaHUSMHU U 3alllU-
BBITIOJTHCHHE 00T). HICHHYO J1a00paToOpHYIO padoTy
3aJIaHUi )
CPC — 3amuTa noHsi-|12 6aJj10B 3a TpaMOTHOE W YETKOE 0-20
TUIHOTO amnmapara  |[A3J10KEHUE NOHATHITHOTO arapara

HToro no Tekyieii padore B cemecTpe 0-60
[TpomexyTou- 40 |2 rteopernueckux Bo-[lo 10 0ajaoB 3a TEOPETHYSCKHUI 0-20
Has aTTecTarus 1poca BOIIPOC
(3K3aMeH) [IpuknagHoe 3ananue |20 0a110B 32 IPABWIBHO BBIIOJHEHHOE 0-20

3aJaHucC
Hroro 3a hx3amen 0-40

CyMmMmapHasi OlleHKA 10 AUCHUIIMHE:

Cymma OansioB TeKylled 1 MpoMeKyTOUHOU at-

tectar 51 —100 6.
3 cemecTp
Texymas 80 |[Tocemenne 3auaruii|l0 6amaos 3a 100%  mocemeHue 0-10
yuyeOHast pabo- (HaIMUMe  KOHCTEK-|ayIUTOPHBIX 3aHATUN
Ta B CEMecTpe TOB JIEKLIUH, BBINOJI-
(ITocemenue HeHue J1ab. pabor)
3aHATHH 1o 3ammra nabopatop-2 Gasasaa 3a OPOPMIIEHHYIO B COOT- 0-30
paclucaHuio u HBIX pabor (15 pa-|[BercTBUU ¢ TpeOOBaHUSMHU U 3allll-
BBITIOJIHEHHE 00T). IICHHYIO J1a00paTopHYyIO padoTy
3aJ1aHui) CPC  Bwmonnenue|12 6amaoB 3a rpamotHoe W yerkoe| 0-12
WH/IMBUYAIbHOTO  [M3JI0KEHUE MOHATUIHOTO anmnapara
3aJaHHS
CPC — Tekymiee Te-|2 TECTOBBIX cpe3a 3a KaKIbIA U3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO MOJTY4YUTh 14 6a10B
HToro no rexkyuieii padbore B ceMecTpe 0-80
[TpomexyTou- 20 |Teopernueckuii Bonpoc|10 6a/sIOB 3a TEOPETHYECKUH BO- 0-10
Hasl aTTecTalus poc
(3ageT ¢ oreH- [IpuxmnagHoe 3agarne (10 6aJJ10B 32 MPaBUIIBHO BHITIOJTHEHHOE 0-10
KOM) 3aaHue
Hroro 3a 3auer 0-20

CymMapHasi olleHKa M0 JMCUMIIJIMHE:

TecTauu 51-100 0.

CyMMa OaJIJIOB TEKYIIEH U MPOMEXYTOYHOM aT-

4

cemecTp




YuebHas pado-| Cymma | Bumsl u pe3yabTaTsl OrnieHka B aTTeCTalluA baer
Ta (Buapl) | OamoB | yueOHOM paboThI
2 cemecTp
Texkymas 80 |ITocemenune 3ausaruii|l0 6amnoB 3a 100%  mocemeHnue 0-10
yuebHass pabo- (HamuuMe  KOHCIIEK-|ayJUTOPHBIX 3aHATUI
Ta B CEMecTpe TOB JICKUUH, BBIIOJ-
(ITocemenue HeHue J1a0. pabor)
3aHATUH o 3ammra Jabopartop-|2 6ajia 3a 0OPMIICHHYIO B COOT- 0-30
pacnucaHuio u HbIX pabor (15 pa-|[BercTBUM ¢ TpeOOBaHUSAMHU U 3alllu-
BBITIOJITHCHHE 00T). HICHHYIO J1a00paTopHyIo paboTy
3a/IaHuH ) CPC  Bbmonnenue|12 6anioB 3a rpamotHoe U yerkoe| 0-12
WHAUBUAYAIBHOTO  [M3JI0’KEHUE MOHATUHHOTO arapara
3aJJaHHs
CPC — Tekymiee Te-|2 TECTOBBIX cpe3a 3a KaKIbI M3 KO- 0-28
CTUPOBAHUE TOPBIX MOKHO NOJIYYUTH 14 0a/10B
Hroro no Texymeii padore B cemecTpe 0-80
[TpomexxyTou- 20  |Teopernueckuii Bompoc(10 6aJJIOB 332 TEOPETHUCCKHU BO- 0-10
Hasl aTTecTanus poc
(3aueT ¢ ormeH- [IpuxnagHoe 3aganne (10 6a/J10B 32 MPaBUIBHO BHIIIOJHEHHOE 0-10
KOM) 3a/IaHue
Hroro 3a 3auer 0-20

CymMapHasi olleHKa M0 JUCUMUIIINHE:

Cymma OansioB TeKylled 1 NpOMeKyTOUHOU at-

TeCTaluu 51 -1006.
5 ceMecTp
Texymas 60 |ITocemenne 3ausaruii|l0 6amnoB 3a 100%  mocemeHue 0-10
yaeOHas pabo- (HaJIMYMe  KOHCIEK-|ayIUTOPHBIX 3aHATUN
Ta B CEMecTpe TOB JICKIUH, BBIIOJI-
(ITocemenue HeHue J1ab. pabor)
3aHITHH 1o 3ammra nabopatop-2 Gasasaa 3a 0POPMIIEHHYIO B COOT- 0-30
pacrvcaHuio Hu HbIX pabotr (15 pa-|BeTcTBUM C TpeOOBAHHUSIMHU M 3allU-
BBIIIOJTHCHHE 00T). [ICHHYO J1a00paToOpHYyIO paboTy
3a/1aHHi) CPC — 3ammra mons-|12 6amnoB 3a rpamotHoe u derkoe| 0-20
THIHOTO amnmnapara  |M3J10’KeHUE NOHATHITHOTO armapara

Hroro no rexkyuieii padbore B ceMecTpe 0-60
[TpomesxyTou- 40 |2 rteopermueckux Bo-Ilo 10 0ajjIoB 3a TEOpEeTHUCCKUH 0-20
Has aTTecTanus 1poca BOIIPOC
(9x3ameH) IIpuknaguoe 3ananue (20 0aJI0B 32 NPABUIILHO BBIIOJHEHHOE 0-20

3a1aHUC
HUroro 3a 3x3ameH 0-40

CymMMmapHasi OlleHKA 110 AUCHHUILIMHE:

TCCTAllNU

51-100 6.

CymMma 6aisioB TeKylied U MPOMEXYTOYHOM atT-

[TepeBon 6amioB u3 100-6amapHOM KAl B OYKBEHHBIM YKBUBAJICHT 3a4ETHOM OIEHKH

Cymma 6aj1s10B Ormerka ByKkBeHHBIN JKBUBAJICHT
JJIS TUCHMIJIMHbI
86 — 100 5 OT1ymyHO
66 — 85 4 Xoporio
51-65 3 Y 10BIETBOPUTETHLHO
0-50 2 HeynoBi1eTBOPUTENHHO

5 MarepunajJibHO-TEXHHYECKOE, IPOrPaMMHOE U Y4eOHO-MeToIuYecKoe odecredyeHue Jamnc-




HIUILJINHBI.

5.1 YueOHnas auTeparypa

OcHoBHasi yueOHasi IMTEpaTypa
1. 3aBunoBckas, T.C. boranuka: anatomust 1 Mopdosorus: kypc aekuuid / T.C. 3aBugoBckas. —
MockBa ; bepmun : dupekr-Meaua, 2018. — 212 c. — Pexum pocrtyna: mo HOJIHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=484135 (nara obpamenus: 07.01.2021). — ISBN
978-5-4475-9635-4. — TekcT : 2IEKTPOHHBIH.
2. [Tarynuna, C.K. boranuka. Cucremaruka pactenmii: yueOHoe mocoouwe / C.K. IlsatyHuHa,
H.M. KiirounrkoBa ; MOCKOBCKHMM IE€IarOrM4eCKUil rOCyAapCTBEHHBIM YHMBEPCUTET. — MOCKBa :
[Tpomereid, 2013. — 124 C. — Pexum JIOCTyTa: o IOJIIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=240522 (nata oopamenus: 07.01.2021). — ISBN
978-5-7042-2473-0. — TekcT: 3NeKTPOHHBIH.
3. Kypanosa, H.I'. Mukpo6uonorus: yue6Hoe nocobue / H.I'. Kypanosa, I'.A. Kynaranze ; Moc-
KOBCKHH I€Iaroru4ecKuii Tocy1apcTBEHHbIN yHUBEpcUTeT. — MockBa : [Ipomereit, 2013. — Y. 1. IIpo-
KapuoTudeckas kietka. — 108 c¢. : wi., Tabm., cxeM. — Pexum pgocryma: Mo MOIIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=240544 (nara obpamenus: 07.01.2021). — ISBN
978-5-7042-2459-4. — TekcrT : 2NEKTPOHHBIH.
4, Kypanosa, H.I'. Mukpobuonorus : yuebHoe nocodbue : [16+] / H.I'. Kypanosa. — Mockaa :
[Ipomereit, 2017. — Y. 2. Metabonusm npokapuot. — 100 c. : cxeMm., wi. — Pexum gocrymna: mo moj-
IIHCKE. — URL.: https://biblioclub.ru/index.php?page=book&id=483200 (nara oOpareHus:
07.01.2021). — ISBN 978-5-906879-11-0. — TeKcCT : 3MEKTPOHHBIIA.
5.Aupapees, B.I1. Jlekuuu no ¢usnonoruu pacreHuit : yuebHoe nocobue / B.I1. Anapees ; nayu. pen.
I'A. BopoOeiikoB ; Poccuiickuil rocyaapcTBEHHBbIH I€Iaroruuyeckuil yHuBepcuteT umeHu A. W.
I'epuena. — Cankr-IletepOypr : Poccuiickuii rocynapcTBEeHHBIN MEJAarorn4ecKuil YHUBEPCUTET HM.
AMN. Tepuena (PI'TIY), 2012. — 300 c. : cxeMm., Tabm., wi. — Pexxum jgocryma: 1Mo TOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=428272 (nara ob6pamenus: 07.01.2021). -
bubmmorp.: c. 281. — ISBN 978-5-8064-1666-8. — TekcT : 2JeKTPOHHBIA.
6.Kapaces, B.H. ®usmnonorus pacteHuii: skcnepuMmeHTandbHble uccinenoBanus / B.H. Kapaces,
M.A. KapaceBa ; [ToBOIKCKHMIT TOCYIapCTBEHHBII TEXHOIOTHUECKHUil YHUBEpCHTET. — Momkap-Ona :
[ToBOMKCKMI rOCYyIapCTBEHHBIN TEXHOJIOTMYeCKU yHuBepcurer, 2018. — 312 c. : un. — Pexxum no-
cryna: o mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=494310 (nata obpariie-
Hus: 07.01.2021). — bubnuorp.: ¢. 291-297. — ISBN 978-5-8158-1999-3. — TekcT : 21eKTPOHHBIH.

JlonotHUTEeIbHASA y4eOHAs JIUTEpaTypa
1. UBanos, A.JI. OBomtouusa u QuiIoreHus pacteHuil: yueonoe nocodue / A.JI. UBanoB. — Mocksa ;
bepmur : [Qupekr-Memma, 2015. — 292 c¢.:. wun. — Pexum pgocryna: o IOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=276518 (nata obpamenus: 07.01.2021). — buo-
muorp. B kH. — ISBN 978-5-4475-3833-0. — DOI 10.23681/276518. — TekcT : 2IeKTPOHHBIH.
2. Kumenko, N.T. IIpaktrueckuii Kypc OOTaHUKH (LIIUTOJOTHS, TUCTOIOTHS, MOP(OIIOTHSI, aHATOMMUS,
cucremaruka): yueOnuk : [16+] / M.T. Kumenko. — Mocksa; bepnun : Jupekr-Meaua, 2020. — 351 c.:
Wi., CXEM. - Pexum J0CTyma: o MOJIMTUCKE.
URL https://biblioclub.ru/index.php?page=book&id=594527 (nara obpammenus: 07.01.2021). — BI/I6-
suorp. B kH. — ISBN 978-5-4499-1264-0. — DOI 10.23681/594527. — TekcT : 3JIeKTPOHHBIH.
3. Mypanosa, E.O. MukpoOuosnorus: noyiHslid Kypc K 3k3ameny : [16+] / E.O. Mypaznosa ; Hayunas
kHura. — 2-¢ m3a. — CapartoB : Hayunas xuura, 2020. — 335 c. — Pexum g0cTyma: 1o MOJIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=578516 (nata oopamenus: 07.01.2021). — ISBN
978-5-9758-1924-6. — TekcT : AMEKTPOHHBIN.
4. Kysnenona, E.A. Mukpo6uosnorus : yuedbnoe nocobue : B 2 4. / E.A. Ky3nenona, A.A. Kuszes ;
MunucrepctBo ob6pasoBanusi U1 Hayku Poccun, KazaHckuii HallmOHANBHBIM HCCIEI0BATENbCKUN TEX-
Hosiorndeckuil yHuBepcuter. — Kazanb : KazaHckuil HayuyHO-MCCIIEIOBATEIbCKUI TEXHOJIOTHYECKUN
yauepcuret (KHUTY), 2017. — Y. 1. — 88 c. : Tab:., rpad., wi. — Pexxum mgocTymna: mo moamucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=560675 (nata oopamenus: 07.01.2021). — buod-
auorp.: ¢. 62-82. — ISBN 978-5-7882-2277-6. - ISBN 978-5-7882-2278-3 (u. 1). — Tekcr : 3nekTpoH-
HBIH.
5. JlapuonoB, A.B. T'eHeTHmka MUKpOOPTraHW3MOB: D3JEKTPOHHOE Yy4YeOHOe Tmocoldue (TEKCTO-
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rpadudeckue yueOHsie matepuansl) : [16+] / A.B. Jlapuonos, C.H. fxosnesa ; KemepoBckuii rocy-
napcTBeHHbIN yHuBepcutet, Kadenpa renernku. — KemepoBo : KemepoBckuii rocyapcTBeHHBINH YHH-
Bepcuret, 2015, — 173 C. : uin. — Pexum  pgocryma: 0  IIOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=573809 (nata oopamenus: 07.01.2021). — buod-
muorp. B kH. — ISBN 978-5-8353-1885-8. — Tekcr : 3neKTpOHHBI.

6. ®U3MOTOTUYECKIEe OCHOBBI YCTOMYMBOCTH pacTeHHit : yueOHoe mocooue : [16+] / coct. E.H. Xun-
KoBa ; Jlumenkuil rocygapctBeHHbI nemaroruyeckuii yHuepcutretr umeHu Il I1. CemenoBa-TsH-
[anckoro. — JIuneux : Jlunenkuii rocyjapcTBeHHbI negarorndeckuii yausepeuteT umenu ILIL Ce-
MeHoBa-Tsu-Illanckoro, 2017. — 50 c¢. : w1 — Pexum JgocTyma: MO TMOIANKMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=576864 (nata oopamenus: 07.01.2021). — buod-
uorp.: ¢. 38 - 39. — TekcT : AIEKTPOHHBIH.

7. lampos, .1. DMOpuosnorust u BoCpon3BeeHHE pacTeHuil : yuebnoe nmocobue / .M. llampos. —
Cankrt-IletepOypr : Poccuiickuii Tocy1apCcTBeHHBIN negarornueckuii yausepcuteT um. A.M. 'epriena
(Pr1rY), 2015. - 200 c¢. : wmwi — Pexum jgocryma: 1o  NOANUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=435455 (nata obpamenus: 07.01.2021). — buo6-
muorp. B kH. — ISBN 978-5-8064-0000-0. — Tekct : 37eKTpOHHBIH.

5.2 Marepua/jibHO-TEXHHYECKOe U MPOrpaMMHoOe obecrniedeHue TUCHUILINHBI.

VY4eOHble 3aHATUSA 110 JUCHUILIMHE TPoBOAATCS B yueOHbIX ayautopusx KI'TIM KemI['Y yuebnoro
kopmyca Ne5 (yn. Ky3Henosa, 1. 6):

336 Kaduner 6oranuku. YueOHasi ayTuTOPUS AJIsl IPOBEACHHUS:

-3aHATHI JIEKIMOHHOTO TUTIA;

- 3aHATUI 7a00PaTOPHOIrO TUIIA;

- TPYIIOBBIX ¥ MHIUBHUYIbHBIX KOHCYJIbTAIINH;

- TEKYILEro KOHTPOJIS U IPOMEKYTOUHOU aTTecTaluy.

CnenmnanuznpoBanHas (ydeOHasi) me0esb: J0oCcKa MenoBasi, kKageapa, CTONbI, CTYJbS.
OOopynoBanue AJs1 NMpe3eHTALMH Y4eOHOI0 MaTepuasa: nepeHocHoe - HOYTOYK, TIPOEKTOp,
9KpaH.

JlaGopaTopHoe o0opyaoBaHHe W MaTepHaabl: MUKpockombl (10 mIT.), XOMOAMIBHUK, HAOOPHI
MHUKPOIPENapaToB JIEMOHCTPAIIMOHHBIC 110 OOTaHWKE, MAaTePUANIbI ISl IPOBEICHUS MPAKTUIECKUX U
1a0opaTOpHBIX pabOT (MUKpOIIpenaparthl, MPecchl A CYLIKM pacTeHUil), pacTeHHs KOMHATHBIE VIS
1abopaTOPHBIX padoT.

YueOHo-HarIsAAHBIE OCOOUS: TepOapuii yueOHbIN, TaOMUIIbI I TaOOPaTOPHBIX 3aHATHH, pac-
TEHUs] KOMHATHEIE.

Hcnoab3yemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3 year
1o cyonuueH3noHHomy aorosopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBo-
06o1HO pacmpoctpansiemoe [10).

HNurepHer ¢ ob6ecneuenuem aocryna B JUOC.

341 JlaGopaTopusi NOYBOBeIeHUS M re000TaHNKH. YueOHast ay TUTOPHs JUIs IPOBEICHUS:
- 3aHATUH JEKITMOHHOTO THIIA;
- 3aHATUI 1a0OPaTOPHOTO TUIIA;
- TPYTIIOBBIX W UHANBUAYAIbHBIX KOHCYJTBTAIINN;
- TEKYILET0 KOHTPOJIS U IPOMEXKYTOYHOH aTTecTaluy;
CnennanuzupoBanHas (yueOHasi) Me0esb: 10CKa MesoBasi, Kadeapa, CTOJbL, CTYJIbs, JJAOOpaTOPHBIN
CTOJI, BBITSDKHOM IIKad), paKOBHHA.
O0OopynoBaHue /il IPe3eHTAIMH YUYeOHOT0 MaTePHAJIaA. CIMAYUOHAPHOE - KOMITBIOTED, HEPEHOCHOe
- IPOEKTOP, FKPaH.
JlaGopaTopHoe 000py10BaHHe U MATePUAJIbI: TEPMOCTATHI, BECHI, IeYb My ebHasl, MaTepUaIIbI
JUIS IPOBEICHUS TAaOOPaTOPHBIX padoT (XUMHUUECKas MOCy/a, MUKPOIpenapaTsl, 00pa3isl MOYB).
Y4yeOHo-HarIsIIHbIE OCOOMSI: TEMATHYCCKUE KAPThI, KOJUICKITUS MUHEPAJTBLHBIX yA00peHUH, TaOIm-
11bl, TOYBEHHBIC TPODUIN, KAPTHI.
Hcnoan3yemoe nporpammuoe obdecneuenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyOnunen3snonHomy aoroopy Ne 1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBo-
06o011HO pacnpoctpansemoe [10).
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HNurepHer ¢ o6ecniedenuem gocryna B IUOC.

342 JlaGopaTopusi MOYBOBeIEHUSI M T€000TAHUKM. Y ueOHAs Ay TUTOPHS JIJIs1 TPOBEACHHUS:

- 3aHATUI 1a00PAaTOPHOTO THUTIA;

- TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTALIUN;

- TEKYIIET0 KOHTPOJISL ¥ MPOMEKYTOYHON aTTECTALIUU.

CrnenuaaunsupoBanHas (yueOHasi) Mmedesib: I0CKa MeJIoBas, Kadeapa, CTOJIbI, CTYJIbs, IeMOHCTpaIU-
OHHBIU CTOJ.

JlaGopaTopHoe 000py/0BaHNe U MATEPHAJIBI: JO3UMETD, CYIIMIbHBIN 1mKad, TEpMOCTAT; MaTe-
pHalIbl IS MPOBEACHUS J1a00paTOPHBIX padoT (XMMHUUYECKas MOCya, IIpernapaThl).
YueOHO-HATISI/IHbIE MIOCOOUS: TaOIHIIBL.

Hcnoan3yemoe nporpammuoe obecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyOnunen3snonHomy aoroopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacmpocTpansemoe [10).

HNuTtepner ¢ obecnieuenuem gocryna 8 JUOC.

5.3. CoBpemennblie npogdeccuoHaibHbie 0a3b1 JAHHBIX U HH(POPMALNIMOHHBIE CIIPABOYHbIE
CHCTEMBI.

1. Tnantapuym OTKpBITHINA OHJIANH aTiac-oNpeaeauTeNlb pacTeHU 1 IuiaitHukoB Poccun u comnpe-

JenbHbIX cTpaH http://www.plantarium.ru

Wudopmannonnas cucrema «buopasnoodpasue Poccun» http://www.zin.ru/BioDiv/

3. Huctutyr mnpobnem oskonormu u dBomormu  uM. A. H. CeBeprioBa PAH: bazer  ganHbBIX

http://www.sevin.ru/collections/

KoncrekT cocytucThiX pacTeHuii manapktuueckoi ¢iiopsl http://panarcticflora.org/

5. buopazHooOpa3ue  >KHBOTHOTO U PACTUTENBHOTO mupa  Cubupu http://www-
sbras.nsc.ru/win/elbib/bio/

6. Ludposoii repbapuit MI'Y https://plant.depo.msu.ru/

7. buopasznoobpasue Anrae-CasHckoro sxopernona http://www.bioaltai-sayan.ru/

8. borammueckmii wmHcTHTYT WM. B. JI. Komapoa PAH: TunoBoii repOapuii  nIHMIIaitHUKOB
https://www.binran.ru/resources/archive/li_type/

9. Heno3utapuit KUBBIX CUCTEM «Hoes KOBYEI»: Mukpooprasu3msl
u rpu6sI https://micro.depo.msu.ru/

10. borannveckuii cepep MockoBckoro yauepcurera. OauH U3 HanOoJee U3BECTHBIX BO BCEM MHpPE

POCCHICKMX OMOJIOTHUECKUX PECYPCOB, UMEIOIIMI BEpCHH Ha 8 sS3bIKax. -

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

11. MexpernonaisHOe MUKpOOHOIOrHYeckoe coobiecTBo http://microbiosociety.ru/

no

&
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10. 4. Dunuknoneaus (pacTeHus U *KUBOTHBIC) - Www.floranimal.ru

6 Hnble cBeeHus U (MJIM) MaTepUAJIbl.

6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT

6.2. [IpumMepHbIe BONPOCHI U 3aaHus / 3a1a4M JJIsl IPOMEKYTOUYHOI aTTecTauuu

Taﬁ.lmua 9 - HpI/IMepHLIe TECOPETHYECCKUE BOINPOCHI U MMPAKTHYECCKHUEC 3aJaHUA / 3agavdmu K

MPOMEKYTOYHOMY KOHTPOJII0

Pasznessl U TeMbI

[TpuMepHBIEe TEOpETHYECKHE BOITPOCH

[IpuMepHBIE MPAKTUYECKHE 3aJaHUS
[ 3amaun

2 cemecTp

AHaToMusi 1 MOpP(0JIOTHS PacT

eHH I

Amnatomus u
MOpQOJIOTHS
pactenuii. Opra-
HU3alUA TUIHY-
HOM pAaCTUTEIb-
HOM KJIIETKH

1. boTtanMka Kak Hayka, IpeMET U MECTO B
cucteme Hayk. uddepenimanmm 60TaHUKH.
2. Oco0OeHHOCTH OpTaHW3allii PACTCHHN.

3. Krnerka KaK CTPYKTYpHO-
(yHKIMOHANBHAS €AMHUIIA )KUBBIX CYIIECTB.
OCHOBHBIE MOJOKEHUS KIJIETOUYHON TEOpHUHU.
Knaccuduxkaryst KJIeTok.

4. OpraHuzanus pacTUTEeNbHON KieTku. [{u-
TOIIa3Ma ee CTpyKTypa u cocrtaB. Knaccu-
(hukanms OpraHOUIOB.

5. BereraTuBHBIC OpraHbl pacTeHUU — 00-
e 3aKOHOMEPHOCTU CTpOeHHs (ToJisp-
HOCTb, CHMMETPHS, aHAJIOTUYHBIE U TOMOJIO-
THYHBIE OpraHbl, MeTaMop(do3 U Crenuanu-
3a1us, OJMTOMEpHU3alus, peAyKUus U reTe-
pobaTmusi).

6. BerBnenue, ero TUIBL. DBONIOIHS BETB-
JICHUs y paCTEHUM.

1. Tloanucath Ha WUIFOCTPAIMH
CTPYKTYpHBIE€ DJIEMEHTHI PaCTHUTEINb-
HOM KJIETKH M IOSICHUTh MX Ha3Ha-
YyeHue.

Knaccudukanus
U CTPOCHHE pac-
TUTENBHBIX  TKa-
HeH

7. Tlonarue o TkaHsax. [IpuHnunsl Ki1accu-
(hukanmu pacTUTENBHBIX TKaHel. [IpocTeie u
CII0’KHBIE TKaHHU.

8. Mepucremsl. lluTonoruyeckas xapakrte-
PUCTUKA MEpPUCTEM, OCHOBHBIE MOMEHTBI
muddepennuanun. Kiaccudukamus mepu-
CTEM.

9. IlepBuuHBIE TOKPOBHBIE TKAaHU — (OPMHU-
poBaHue, CTpoeHue, PyHKIUH.

10. Bropu4yaple W TpETHUYHBIE TTOKPOBHBIC
TKaHu — (OpPMUpPOBAHHUE, CTpoeHHE, (PyHK-

L.
11. Mexanndeckue TKaHH. KouieHxmMma,
CKJIEpEHXUMa, CKJIe-

peuibl — MPOUCXOXICHUE, KiIacCu(DUKAINS,
CTpoeHHuE U PYHKLHUH.

12. Kcunema: TIpOUCXOXACHHE, CTPOCHHE,
(DYHKITUU ¥ IBOJIOIUS TIPOBOJISAIINX JJIEMEH-
TOB.

13. OcoOeHHOCTH CTPOCHHUS W DBOJIOIUU
(hI105MBL.

14. [IpoBoadIMe MyYKH X TUMBL. Pa3zmere-
HUE B T€JIEe PaCTECHUS.

15. OCHOBHBIE TKaHW: ACCUMUJISAIMOHHBIC U
3amnacarouiue.

2. llommucate Ha WUIIOCTPALIH
CTPYKTYpPHBIE 3JIEMEHTBl PacTUTEINb-
HOW TKaHW M TOSICHUTHh MX Ha3zHade-
HUE.

3. Paccmorpers Mukponpenapar u
Ha3BaTh TUI PACTUTEILHONW TKaHH.

3apoapll U Ipo-
pOCTOK Kak
HaYaJIbHbIE ATAIIbI

16. CTpoeHue CeMEHM U 3apojblllia rojioce-
MEHHBIX PaCTEHUM.

17. CTpoeHne CeMEHH U 3apOJIbIIIa ABYI0b-
HBIX pacTeHui otaena [{BeTKoBbIE.

4. TlommucaTh Ha WILTIOCTPAIIUU
CTPYKTYpHBIE JIIEMEHTHI CTPOCHHUE
CEeMEHH PaCTEHUSI.

5.  Omnpenenuts TPHHAICKHOCTH
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OHTOT€HE3a LIBET-
KOBBIX PaCTCHUI

18. CTpoeHHe CEMEHM M 3apojbllla OJHO-
JOJIBHBIX pacTeHHH oThena LIBeTkoBbIE.

19. PazButue mpopocTkoB ceMsH. Ilepnoan-
3a1us BO3pacTa pacTCHUM.

CEMSIH pacTeHUI B pa3gaTOuYHOM Ma-
Tepuane CHCTEMATUYECKUM TPYII-
nam.
6. [Tlognmucarh Ha WLTIOCTPAIIUU
3Talbl Pa3BUTHS MPOPOCTKA pacTe-
HUSL.

Kopens u kxopHe-
Bas CUCTEMA

20. Kopenb — kak OCHOBHOH BereTaTHB-
HbIH opraH pacTeHui. ['umoTe3bl MPOUCKOK-
JICHUsI KOPHSL.

21.Knaccudukanus xopuedd. Bunomsmene-
HUS KOPHSL.

22. Crpoenune U (yHKIHOHATBHBIE 30HBI
KOPHSL.

23. KopueBas cuctema, TUIIBI KOPHEBBIX
cucteM (110 CTPOSHHIO U (DYHKITHH).

7. W3 npemioxKeHHOTO PacTUTEIh-
HOTO Marepuajia BBIOpaTh 00pa3Ibl
BAJOW3MEHEHUsT KOpHA. lloscHuTh
MEXaHU3M Pa3BUTHs JaHHBIX BUIO-
HW3MEHEHUM.

IToOer u cucrema
11o0eros

24. TlobGer u cucrema moberoB. Bo3HmKHO-
BEHHUE MMOOETOBOM OPraHU3alluu Y PACTCHHM.
25. BumonsmeHneHne nooeros.

26. CTtpoeHrue W BUIbpl NOYeK. buonoruue-
CKO€ 3HauYeHHE MOYKH.

27. AHaTOMHYeCKOE CTpOCHHUE CTeOJs Jpe-
BECHBIX PAaCTCHUIL.

28. AHaTOMHYECKOE CTpOCHHE CTeONs ABY-
JOJIbHBIX MW OAHOMJOJIBHBIX TpPAaBAHUCTBIX
pacTeHui.

29. Mopdomorus mucra. OHTOTEHE3 JIUCTA.
30. AHaTOMHUYECKOE CTpPOCHHME JIMCTa —
XBOWHBIX, JBYIOJIbHBIX M OJHOJOJIbHBIX
pacTeHuM.

8. U3 mpemioKeHHOIo pPacTUTENb-
HOT'O Marepuana BeIOpaTh 00pasiibl
BUgoM3MeHeHus ImobOera. [1oscCHUTE
MEXaHH3M PA3BHUTHUS JAHHBIX BHUO-
HW3MEHEHUH.

9. TIlomnucarh Ha WIUTIOCTPAIIUU
CTPYKTYpHBIC DJEMEHTHl M TKaHH
cTebns pactenus. OnpenenuTh Ku3-
HEHHYI0 (QopMmy oOpasua cTedms
pacTeHusl.

Bocnpoussene-
HUE€ U pa3MHOXKe-
HUE PaCTCHUN

31. Pa3MHOKeHHUE pacTeHU | ero (GOpPMBIL.
32. TlosoBo#i TpoIECC U TTOJIOBOE Pa3MHOXKeE-
HUE pacTeHUI

33. Kuznennsle HMKIBI pacTeHuil: Yepeno-
BaHUE MOKOJICHUH U SJICPHBIX (ha3.

34. IIBeTOK — Kak yHUKaJbHBIM OpPraH pas-
MHO>KEHUS IOKPBITOCEMEHHBIX PACTEHUH.

35. OKOJIOLIBETHUK — CTPOCHUE U THUIIBI.

36. OmnblIeHHE — MEXaHHW3MBI, THITBI OIIbLIe-
HUS U UX SBOJIOLUSL.

37. Pa3BuTHE CEeMSIH TOJOCEMEHHBIX U LIBET-
KOBBIX PaCTEHUM.

38. [Tnox :cTpoeHue, 3HAYeHHE, KiacCHU(H-
Karusi.

10. IlocTpouTh >KM3HEHHBIN UK
Polytrichum commuine.

11. TlocTpouTh W3HEHHBIA ITUKJI
Dryopterisfilix- mas.

12. TlocTpouTh >KM3HEHHBIH UK
Pinus sylvestris.

13. Jlate Mopdosornyeckoe OmM-

CaHucC o6pa3ua pacTeHus.

DKOJIOTUYECKHUE
IpyNIbl U KW3-
HEHHbIE  (OPMBI
pacteHui. Bos-
pacTHble U ce-
30HHBIE HM3MEHE-
HUS

39. BsIxon pacTeHuii Ha cymry, MpoOJeMBbI
HAa36MHOHM XHU3HM, HaIpaBieHUs Mopdoio-
TUYECKOH 3BOJIOLUU.

40. @OpMBI 3BOJIIOLIHH.

41. TlapajenusM B ABOJIFOLUHU U €TO CIIEI-
CTBUS.

42. CooTHolIeHHe OHTOreHe3a W (rutore-
He3a.

43. TlonsTHe 0 )XM3HEHHOU (opMme y pacre-
Huil. Kitaccudukanus xu3HEHHBIX (OpM 10
T.N. CepebpsikoBy.

44, Knaccubukanys XU3HCHHBIX (GOopM 1Mo
K. Paynkuepy.

45.  DKOJIOTMYECKHE TPYIIBI PacTECHUH TIO
OTHOIIEHUIO K (pakTOpaM cpebl.

14. Tloamwcath Ha WLIIOCTPAITIH
JKU3HeHHbIe (opMbl pacteHuid o K.
Paynxuepy.

15. Tlogmwcath Ha WLTIOCTPAINH
KU3HEHHbIE (OPMBI PACTECHHH 10
T.U. Cepebpsikony.

3 cemecTp

CucremMaTHKa pacTeHHit




BBenenue B
CHCTEMATUKY
pacTeHuit

1. TIlpaxkTuyeckoe U TEOPETUYECKOE 3Ha-
YeHUs KIacCH(UKAIUN OPraHWYECKOTO MH-
pa. HckyccTBeHHble cucTeMbl. buHapHas
HoMmeHknatypa K. Jlunues. 3HadeHue 3Bo-
JIFOLIMOHHOM TEOpUH AJISI PA3BUTHSI CUCTEMa-
tuku. [IpuHIHnE nocTpoeHus: GpuiIoreHeTr-
YECKUX CHCTEM.

2. ITlomsaTne 0 TaKCOHOMHYECKHX KaTero-
pusix. Bun xak ocHOBHast TaKCOHOMHUYECKas!
eauHuna. Pox, ceMelcTBO, MOPANOK, Kiacc,
ornen. CoBpeMEHHbIE TPEICTABICHUS O
LAPCTBAaX HPUPOJIBL.

1. Jlatp xapakTepHCTHKy CHCTeMa-
TUYECKOTO TIOJIOKEHUSI BHJIA PacTe-
HUSL.

IHapcTBo I'pu-
OBl

3. O0mas xapakTepuUCTUKa TPUOOB U TpH-
00MOJOOHBIX OPraHU3MOB (IYMHLETOB U
TICEBIOMUIIETOB): CTPOCHHE, CIIOCOOBI TTHTA-
HUSL ¥ Pa3MHOXKEHUS], CUCTEMaTHKa. DKOJO-
rusi TpUOOB, MX POJIb B TPUPOJE M XO3slii-
CTBEHHOH JIESITEJIBHOCTH YEJIOBEKA.

4. OomHLeTHI, UX DBOJIOLMS B CBA3U C Ia-
pPasUTU3MOM W TIEPEXOJIOM OT BOJHOTO K
Ha3zeMHOMY cymiecTBoBanuio. [lopsaku Ca-
nposierauessle, IleponocnopoBeie.

5. Xurpunnomunerst. [lopsaku Xwurpunume-
Bble 1 MoHOOIe(hapuI0BhIC.

6. 3uromunetsl. llopsinku MykopoBsie u
OHTOoMO(TOpOBBIE. XapaKTEePUCTHUKA THITHY-
HBIX [IPEACTABUTEIICH.

7. Nukapuomunersl. CpaBHHUTENbHAs Xa-
PaKTEepUCTHUKA CyMYaThIX M 0a3uauaIbHBIX
rpuboB. Pa3surue cymku u 6azuani.

8. OOmias xapakTepUCTHKa U CHCTEMaTHKa
ACKOMHMIIETOB: TPOUCXOXKAEHHE, OCOOCHHO-
CTH CTPOEHHS, TIOJOBOE U OEcIoyioe Cropo-
HOLICHHUE, YKOJIOTHUECKHIE TPYIIIIHL.

9. O0mast xapakTepUCTUKA U CHCTEMAaTHKa
basugnoMuneTroB: NpPOMCXOXKIEHHUE, OCO-
OCHHOCTH CTPOCHUS, IOJIOBOE W Oecroioe
CIIOPOHOIIEHHUE, IKOJIOTUIECKUE IPYTIITBL.

10. HecoBepiieHHbIe TPHOBI, MTOJIOKEHUE B
cucteMe TpuOOB, MPHUHIUNEBI Kiaccupuka-
[[UH, PACIIPOCTPaHEHHE 1 3HAUYCHHE.

11. JIumadHUKW: B3aUMOIEHCTBUE KOMIIO-
HEHTOB, OCOOEGHHOCTH BHEIIHET0 W BHYT-
PEHHETO CTPOCHUSI TaJJIOMa, Pa3MHOKCHHS.
OcCHOBHBIE YepThI 3KOJIOTUH. [IpUHINTIBI CHU-
CTEMaTHKH.

2. Paccmotpure  MuKporpemapar
KJIETOK rpuba. Onpeaenure npuHa-
JMEKHOCTh K CHCTEMAaTHYECKON
rpyTre.

3. TlocTpouth cxemMy IMKJIAa pa3-
MHOXeHus1 s Puccinia graminis,
Claviceps.

4. Vcrnonb3yst KOJUICKIIMIO JIMIIIAM-
HUKOB, JaTh Ha3BaHUS BUJOB JIH-
XEHO(IOPEL.

Hwusmue pacre-
HUS

12. TlepBuuHble OpraHM3Mbl — NPEAKH BO-
nopocieit. CucreMaTuka U IPOUCXOXKICHHE
pa3IN4YHBIX OTHENOB Bogopocied. Cxema
(uIoreHeTH4eCKUX OTHOLIEHUI TAKCOHOB.
13. Cune3sesenble BOJOpOCIH (IIMaHOOAK-
Tepun). [lonoxxeHne B CHCTEME YKHBBIX Op-
rauu3MoB. PacmpocTpaHeHue, cTpoeHHE
KJIETKH, TajyloMa, pasMHOXkeHue. [IpuHIu-
Bl CUCTEMATHKH.

14. OOmas xapakTepHUCTHKa SyKapHOTHYeE-
CKUX BOJOPOCIICH: CTPOCHHUE KIETKH, TAIJIO-
Ma, paclpoCTpaHEHUE, SKOJIOTHA M XO3Si-
CTBEHHOE 3HaYCHHE.

15. DOomrouus GopM pazMHOXKEHHUS U IIHK-
JIOB Pa3BUTHA BOJIOPOCIICH.

5. PaccmorpuTe  MHKpoIpenapar
KJIETOK Bojopociau. HazoBute ormen
Y BAJIOBOE HA3BAHU.

6. TloctpouTh cxeMy IMKIa pas-
mHOkeHuss s Chlamydomonas
coccifera, Ulotrichales.



https://ru.wikipedia.org/wiki/Chlamydomonas_coccifera
https://ru.wikipedia.org/wiki/Chlamydomonas_coccifera

16. OOmas xapakrtepuctuka oraena Kpac-
HBIE€ BOJIOPOCIIH.

17. Tlopsnok BomepueBbie kak npeacTaBu-
Tens JKento3eneHbIx BOAOPOCeit.

18. JInaTomMoBbI€ BOAOPOCIIH: OCOOEHHOCTH
CTPOCHUS TeNa, CIOCOObI Pa3MHOKEHHS, CH-
CTeMaTHKa.

19. OOmas xapakrepuctuka BypbIx BojO-
pocei.

20. DOBomionus BHEUIHETO W BHYTPEHHETO
CTPOEHHsI Ha TpUMepe MPeACTaBUTENeH IMo-
psankoB OkTokaproBble, CdamemsipueBbie,
JuxtnotoBsle, Kytnepuessie, Jlamunapue-
Bble, DyKyCOBBIE.

21. OOmiast xapakTepuCTHKa OTmaena 3eje-
HBIE BOJIOPOCIIH.

22. CpaBHHTENbHAS XapaKTEPUCTHKA TIO-
psnkoB BoiabBoKcOBbIE, XJIOPOKOKKOBBIE,
XerodopoBEle: CTpOeHHE, pPa3MHOXKEHHE,
HOUKIIBI PAa3sBUTHA TUIIMYHBIX HNPEACTABUTC-
Jen.

23. CpaBHHTENBbHAS XapaKTEPUCTHKA IIO-
psankoB YnorpukcoBsle, Cudonosle, Cu-
(OHOKIIAZIOBBIE: CTPOCHUE, pPa3MHOXEHUE,
[UKIBl Pa3BUTHS THUIUYHBIX TPEICTABHUTE-
Jen.

24. Knacc Konbtoratel. OCOOEHHOCTH CTPO-
eHUs, Pa3MHOXKCHHS, CHCTEeMaTHKa Kiacca,
OTIIUYUTENBHBIE YEPTHI TTIOPSIKOB.

25. Xapossie Bomopociu. OTIMYUTETbHBIC
YUCPTHI CTPOCHUA, Pa3MHOKCHU.

Bricume pac-
TCHUS

26. IlpoucxoxIeHrne W CHCTEMaTHKa BBIC-
LIUX PacTeHU.

27. XapakTepucTHKa OCOOCHHOCTEH aHa-
TOMUYECKOH CTPYKTYpBl BBICHIIMX PAacTCHHUN
B CBSI3M C IPHUCIOCOOJNIEHHEM K >KHU3HH Ha
cyIie. DBOJIONHS CTETICH.

28. Oco0eHHOCTH Pa3MHOXKEHHUS U ITUKJIOB
PasBUTHS BBICIIUX PACTCHUI.

29. OOmiass xapakTepuCTHKa HaJOoTAea
MoOXOBU/IHBIE: TPOUCXOXKICHHE,  MPHUMU-
TUBHOCTb  CTPOEHHS,  (PU3MOIOTHUECKUX
NPOLIECCOB, Pa3MHOXEHHUE, paclpocTpaHe-
HUE, YKOJIOTUYECKOe M XO35HCTBEHHOE 3Ha-
yeHue. [IpUHIUITBI TAKCOHOMUH.

30. OtnuuurtenbHbIE YEPTHl U OHOPa3HOO0-
pasue otaenoB lleueHounsie mxu, Jlucro-
crebenpable Mxu (bpuoncunel) m AHTOILE-
POTOBBIE MXH.

31. OOmas xapakrepucTtuka otaena Ilmay-
HOBUJIHBIC:  TPOUCXOXKJIEHHE, CTPOCHHUE
cnopopuTra U ramerodura, pa3MHONKEHHE,
pacmpocTpaHeHue, BHIOBOE MHOToo0Opasue,
JKOJIOTHYECKOE W XO3IHCTBEHHOE 3HAUCHHE.
32. O6mias xapakrepuctuka otnena [lamo-
potHukoBuaHbIe: OCOOCHHOCTH CTPOCHUS,
PasMHOXKEHUs, LIMKJIOB Pa3BUTHS, paclpo-
cTpaHeHue. [IpuHIUIIBI cCUCTEMATHKY.

33. Tomotmen Xsomerwie (YneHucrocre-
OcNbHBIC), KTacC XBOIIEBLIC: OCOOCHHOCTH
CTPOEHUsI, PAa3MHOKEHMs, BHJOBOE pa3HO-

7. Hcnome3ys KOJUIGKIIHIO MXOB,
JaTh Ha3BaHMS BUAOB 00pa3IoB
OprOQIIOpHI.

8. C momompro onpenenuTens pac-
TEHUH ompenenuTh TepOapHbId 00-
paser pacTeHus..




oOpasue, pactpoCTpaHeHHE, YKOJIOTHIECKOE
U XO3S5IIICTBEHHOE 3HAUCHUE.

34. Xapaxrtepuctuka kmacca IlamopoTHu-
koBble (Hacrosme manopoTHUKH): 0cOOEH-
HOCTH CTPOCHUS, Pa3MHOXCHHUS, BHJIIOBOE
pasHooOpasue, paclpoCTpaHeHHE, YKOJIOTH-
YeCKOe U XO35ICTBEHHOE 3HAYCHHE.

35. OOmias xapakTepucTHKa rpymnmnsl [omno-
CEMCHHBIE  pacTEHHs:  IPOHCXOXKICHHE,
0COOCHHOCTH  CTPOCHHUS, Pa3MHOMKEHHS,
pacrpocTpaHeHue, FKOJIOTHIECKOe U XO3sTi-
CTBCHHOE 3HaueHHe. [IpUHIUMBI CcHCTeMa-
THKH.

36. OtnuuutenbHbIC YePTH U OHOPa3HOO0-
pasue otaenoB CaroBHUKOBUIHBIC, [ MHK-
TOBUIHEIC, XBOMHEIE, | HETOBUIHEIC.

37. OOmias xapakrepuctuka otnena L[Ber-
KOBBIC PACTECHUS : MPOHCXOXKICHHE, OCO-
OCHHOCTH CTpPOCHUS, Pa3MHOXCHHUS, pac-
NPOCTPaHEHWE, JKOJOTMYECKOe W XO3AH-
CTBECHHOC 3HA4YCHHC. HpI/IHHI/IHLI CHUCTEMa-
THKH.

38. OtnuuurtenbHbIC YePTH U OHOPa3HOO0-
pasue kiacca JIBynonbeHble otaena LiBeTko-
BbIC PACTCHUSI.

39. OrawuuTensHbIE YepTHl U OMOPa3HOO00-
pasue kmacca OmHonmonbHbBIE oTnena LiBer-
KOBBIC PaCTCHHUSI.

[Tonsitue uro-
[IEH03a

40. Ilomstme, kiaccuukamus, CTPYKTYp-
HBIE DJIEMEHTHI (MTapamMeTpbl) (PUTOIEHO3A.
41. Cunysun, neHononyisanun. CTpyKTypa
Y BO3PACTHON COCTaB LICHOMOMYJISLUH.

42. Mecro uronenosa B dbuocdepe.

9. Hcrnone3ysl WILTIOCTpanuio, Nai-

TE€ XapaKTepUCTUKy IapameTpoB
¢duroreHosa.
10. Ucnonw3yss  repOapuii, naiiTe

Ha3BaHWE BUAOB JeHAPOMIOpsl (hu-
TOIIEHO3a  TOPOJCKHAX  3€JICHBIX
HaCaXXICHUMH.




4 cemecTp

Du3no10rus pacTeHui

dusnonorus 1.0cobeHHOCTH KIICTOK pacTeHmid (cTpoeHne | [IpUroToBIICHHE 2JIEMEHTAPHBIX pac-
pacTUTeNbLHOM PACTUTEIHHON KIETKH), MX OTIMYHUS OT KJIe- TUTENIBHBIX TIPENapaToB Ui MUKPO-
KIIETKH TOK YKHBOTHBIX. CKOITUPOBAHUS; EMOHCTpalUs Me-
2. KieTka xak 1e1oCcTHas CUCTEMA. TOMOB OOHApYXKEHHs ABIKCHUS IIH-
3. dusunonoruyeckas poiab MEMOpaH U Mpo- TOIUTa3Mbl U HU3MEPEHUS €ro CKOpo-
HUIIAEMOCTh KJICTOK JIJISl pa3HbIX COCAMHCHUN. | CTH; OMpPEICIICHUE XKU3HECIIOCOOHO-
4. ®uzndecKre U XUMAYECKHe CBOMCTBA BOABI | CTH  KIIETOK; ompeneneHue Ghopm
U ee 3HaYCHUE B OpraHU3alluy >KUBOU MaTe- MJ1a3MOIHN3a.
puu. [TonyyeHue HUCKYCCTBEHHON KIIETKU
5. Boxnbrit 0OMEH KIETKH: 0OCMOC, TYyprop, Tpaybe,  meMOHCTpalusi SBJICHHS
HaOyxaHWHe. Typropa, ONpEIeIICHUEe BEININHBI
6. MexaHu3MbI IOCTYIUICHUS BOJBI B KOPEHb. | OCMOTHYECKOTO TOTEHIHAIa KIETOK
7. BoHBII NOTEHIMAN U COCYILAs CUIA KJIET- | IUIa3MOJIUTUYECKUM METOMIOM.
KH.
8. Kirerka kak ocMoTHUYECKast CUCTEMA.
9. TpaHcnopT BOABI IO PACTEHHIO.
10. KopHeBoe naBieHue, miay, ryTTanus
11. TlepenBrokeHre BOABI IO CTCOIIO: HHXK-
HUU U BEPXHUI KOHIIEBBIE IBUTATENHN BOJHO-
r'O TOKA.
12. Tpancniupaiusi, BUbl TpaHCIIUPAIUH, e
3HayeHue. JTambl TPAHCIUPALIUH.
dortocuHTE3 13. Poiib u 3HaueHue poTocuHTe3a It ku3- | OOHapykeHue (OTOCHHTE3a Y BOJI-

HU Ha 3emie.
14. XnopornacTel, UX CTPOSHHE B 00pa3oBa-
HUEC.

15. TlurmMeHTHBIA amnmapaT QOTOCHHTE3A:
xyiopouiiel  (CBOMCTBA, CHHTE3, YCIIOBHS
oOpasoBanus, pojib B  (OTOCHHTE3E).
16. TMurmentHwIli ammapaT QOTOCHHTE3A!
(uKOOUIMHBI (CBOHCTBAa, CHHTE3, YCIIOBUS
oOpasoBanus, pojib B  (OTOCHHTE3E).
17. [lurmMeHTHBIH anmapatr GOTOCHHTE3a: Ka-
POTHHOI Bl (CBOWCTBA, CUHTE3, YCIOBUS 00-

pa3oBaHMA, poIb B tdhoTocunTese).
18. C-3 - nyTh ¢doTocunTe3a.
19. C-4 - Iy Th ¢dorocuHTe3A.

20. BnusHue BHEIIHUX YCIOBUN Ha HHTEH-
CHBHOCTb IIpolecca (oTocHHTE3a: CBeT,
TEeMIIepaTypa, BOJa, MHUHEPAJIbHOE IMHUTaHHE.
21. BausHue BHYTpeHHHX (pakTOpOB Ha Mpo-
1ecc porocuHTE3A.

HBIX PacTEHHH MO BBIICJICHHUIO IIy-
3bIPHKOB Ia3a, OLEHKa 3aBUCUMOCTH
WHTCHCUBHOCTH  ()OTOCHHTE3a OT
BIUSHYSI a0MOTHYIECKIX (PaKTOPOB.
JleMoHCTpaLusi METOAOB SKCTPAKLIUH
u pasneneHus (PpoTo-CHHTETUIECKUX
[IATMEHTOB PACTEHUM.

pixanue pacre-
HUU

22. 3HavyeHHe ABIXaHWSA B KU3HU PACTCHHU.
23.  AT®, crpykrypa ©  (QYHKIHH.
24. Cybcrpathl AplxaHus. JpixaTenbHbIl KO-
3¢ duUIHEHT.

25. AHaspobHas ¢aza nprxaHus (TIUKOIIN3).
26. AbspoOHast ¢aza JIBIXaHMS.
27.  XwumuaM  mporiecca  OpOXKEHHS.
28. BnusiHMe BHENIHWX W BHYTPEHHHX (hak-
TOPOB HA HHTEHCUBHOCTD JbIXaHHSL.

Omnpenenenre W paccyeT IbIXaTelb-
HOro KO3(QHIMEHTa; ONpeacsieHHe
aKTHBHOCTH  psijia  JIbIXaTeIbHBIX
(dbepMeHTOB.

KopneBoe mnuta-
HHE paCTCHUH

29. Mertonapl u3yuyeHUs] NMUTaHUS PaCTEHHU.
30. dusnonoruyeckas poiab MaKpo- U MHUK-

POJIEMEHTOB.
31. KopHeBas cuctema Kak OpraH HOTJIOIe-
HUSA colen.

32. A30THBII 0OMEH pacTeHUH.

JlemMoHCTpanusi METOZIOB OOHapyKe-
HUA BTOPHUYHBIX BEIIECTB B TPaBsIHH-
CTBIX M IPEBECHBIX PACTCHHSX.
BrisiBieHre TPU3HAKOB TOJIOJAHHS
pacTeHHM 1O  OTACIBHBIM  3JIe-
MEHTaM MHHEPaIbHOTO MUTAHUS.
OOHapykeHHEe MOHOB KaJIbIHs, Mar-
HUSL, JKene3a, Qocdopa U cepsl B 30-




Jie pacTeHHH, OIpeJIeNeHne KOHIICH-
Tpayy HUTPATOB B PACTEHUSIX

Pocr u passutue

33. Pocr pacrenuii. OcCOOCHHOCTH pOCTa

OnpeneneHre 30HBI pocTa KOpPHS H

pacTeHuit KJIETOK. nodera pacTeHHH, HWHTCHCUBHOCTH
34, Tumel pocTa OpPraHOB pAcCTeHHWH. | MX POCTa; OIIEHKA OCHOBHBIC TOKa-
35. BnusHUE BHEIIHWX YCIOBHHA Ha POCT. | 3aTENIM MPOPACTaHHWSI W POCTa B 3a-
36. OUTOTOPMOHBIL: AyKCHHBI. | BUCUMOCTH OT 3HJIOT€HHBIX M JK30-
37. DOUTOTOPMOHBI: rHOOCpEIUTMHEL. | TeHHBIX (DAKTOPOB.
38. DUTOTOPMOHEI: [UTOKUHUHEL.
39. ®UTOropMOHBI: HHTHOUTOPHI POCTA.
Y CcTOMYUBOCTH 40. [JIBmwxenue pactenuil. Tpomusmbl u | CpaBHEHHE YCTOMYHMBOCTH pPa3HBIX
pacTeHuit HaCTHH. pacTeHuil K JIEUCTBHUIO BBICOKHX
41. OwusHONOrMYECKHE OCHOBHI IIOKOS. | TEMIEpaTyp, OIEHKa KPHOIPOTEK-
42. Drarmbl pa3BUTHsI PACTECHHH. TOPHBIX CBOWCTBA Caxapo3bl
5 cemecTp
OCHOBBI MUKPOOHOJIOTHH
Cnemuduynocts | 1.Mcropuss BO3HUKHOBEHHMS U d3Tanbl | [lOSCHUTH OCHOBHBIE IIPaBUIIA
MPOKAPHOT- Pa3BUTHUS HAYKU MUKPOOUOJIOTHH. paboThl B MUKPOOHOJIOTMUECKOM
HOM KJIETKU U 2. Padoter A. JleBenryka, JI. Ilactepa, | maboparopuu, METOIUKY paOOThI
METOJIOB €€ H. Meunukosa, P. Koxa, C. BuHorpan- | ¢ MUKpOCKOIIOM, IPUTOTOBJIEHUS
A3yYEHUS. ckoro, J[. IBanoBckoro. MUTATEJIBHBIX CPEN U KYJIBTYP.

3.IlonoxeHne MUKPOOPTaHU3MOB B CH-
cTeMe KUBOT'O MUpa.

4. CTpoeHue MpOKapUOTHON KIIETKH.

5.Pa3zmepsl 1 popMBI IPOKAPHOT.

6. XuMHYecKHii COCTaB MPOKAPUOTHOMN
KJIETKH.
7. OYHKIIMM KOMIIOHEHTOB IPOKapHOTHOM
KJIETKH.

[IpuroroButs npenaparsl Ui
MUKpPOCKOIIUPOBAHUS ~ METOAOM
pa3daBiICHHONW Kalllk, «BHCSYEH»
KaIlId, IPUKU3HEHHON OKpPacKH U
METO/I0M (puKcanuy.

CucreMaTuka u

8.0Cco0EHHOCTH CUCTEMATUKU U KJIACCHU-

N3yuuts pazHoobpaszust opm

KiIaccupukanus | GUKaLUKU IPOKAPHOT. MHKPOOPTaHU3MOB HAKOIUTEIb-
OaxTepuit 9. OOmras xapakTepucTuka oTaena ['pu- | HBIX KyJIbTyp CEHHOW U KapTo-
ObI. (enbHOM Manoyky, HECOBEPIICH-
10. OOmas XapaKTepUCTHKA aKTHUHO- | HBIX TPHOOB U APYTHX KYJIBTYP 11O
MUIIETOB. BBIOODY.
11. OOmast xapakTepucTHKa HekjeTrod- | [IpoBectu MUKpOOHOIOTHYECKUM
HBIX (OPM KHU3HU: BUPYCHI, MHKOILIA3- | aHATU3 METOJIOM CMBIBOB. Hposectn
MBI, 6aKTepHO(baFI/I. HO,Z[C‘IGT; KOJIHNYCCTBaA 6aKT€pI/IaJ'II>HLIX
12 q)OpMBI KHGTO‘IHOﬁ OpraHI/ISaLII/II/I: KOJIOHUH T'PaMITIOJIOKUTCIIbHBIX U
CTIOPBI, IUCTHI, OTACTYJIIbI, AKHHETHI. PaMOTPHIATEILHBIX MIKPOOTAMTHS-
o MOB IIpH IMTOMOIIXU OKPACKH I10 FpaM—
13. Knaccudukanus Oakrepuit no C.B. wy.
KpacuneHukoBy, cucrema bepre.
OTtHo1eHne 14. BnusHue Ha mpokapuoT Temnepary- | W3yuuTh OakTepuum CeMencTB:

MPOKapHOT K
dakTopam cpe-
B

PBI OKpY2KaroLIEN CPeIbl.

15. OTHo1IEHNE TPOKAPUOT K U3JIYUECHHUIO
U JIaBJICHUIO.

16. BnmsHue Ha TPOKAPHOT CTEIICHU
KHCJIOTHOCTH CPENBI.

17. Posb MEUKpPOOPTaHU3MOB B (HOPMUPO-
BAaHHUH MTOYBBI.

Mycobacteriaceae,
Pseudomonadaceae, Bacteriaceae.
[IpuroroButh mpenaparsl MeTO-
JlaMH  Pa3/laBJICHHOM Kallikd H
¢ukcanum, u okpacku mo I'pam-
my. IlpoBectn moxacuer komuye-
CTBa GaKTepI/IaHLHLIX KOJIOHUH.

[enenue, pas-
MHOEHHUE,
KyJIbTUBHPOBA-
HHE MUKPOOP-
raHU3MOB

18.PocT 1 cnocoObl pa3MHOXKEHUS TIPO-
Kapuor.

19.1ToTpeGHOCTH MPOKAPUOT B MHUTATEIb-
HBIX BEIIECTBAX.

20. MeToapl KyJIbTUBHUPOBAHHS MHKPO-
OpPTaHU3MOB

Ha6mnronenue 3a poctoM u pas-
MHOXEHUEM HAKOTUTEIbHBIX
KYJbTYp CEHHOM TaJIOuKH 10 (ha-
3aM pocrta. [IpuroroButs nmpenapa-
THI METOIaMH Pa3/IaBJICHHON KaIUTH U
(dukcaruu.

ITpoBecTH MOACYET KOJUYECTBA




21.Perynsamnus KJIETOYHOTO MeTaboIm3Ma
y MPOKAPHOT.

22.IlutarenbHble cpebl U UX KOHCTPYH-
pOBaHHE.

OaKxTepuaNbHBIX KOJIOHUH MIPpH pas-
JIO’KEHUH LIEJUTIONO3BI.

I'eneTuxka
MPOKapHOT

23.BHOCHHTETUYECKUE TIPOIIECCHl B TIPO-
KapUOTHOM KJIETKE.

24.DHepreTuuecKkuii OOMEH B KJIETKE
25.0Tarpl YHEPreTUYECKOro 0OMeHa
26.MyTaruu y 6akTepuil, METOMbI MOIY-
YCHUSI MyTaHTOB.

27.I'eHeTrdecKue PEeKOMOMHAIIMHN y Oak-
Tepuii: TpaHCcPopMaIus, TPAHCHAYKIIHS,
KOHBIOTAIIHSL.

28.3HaycHNEe TEHETUYECKUX PeKOMOMHa-
105058

W3yuuth BO3OyauTenen Oomes-
HEW 3JIaKOBBIX PACTCHUH U KPYIIsi-
HBIX KyJbTYp. [I[pUrOTOBUTH MUK-
porpenaparbl repOUKoiIa, CEHHON
U KapTo(eabHON NaJIOUKH.

Tunsl nUTaHUA
OaxTepuii. Me-
Ta0OJIN3M.
CnocoObl
obecnieyeHus
SHEprueu -
OpoxeHue,
a’poOHOE JIbI-
XaHHUe, aHad-
pobHOe npIxa-
Hue, poTocuH-
T€3, XEMOCHH-
TE3.

29.00mas xapaKTepUCTHKA IPOLECCOB
OpOXKEeHUSI.

30.MonoyHokucI0e OpOKECHHE.
31.CnmproBoe OpokeHue.
32.IIponmoHOBOKHUCIIOE OpOKEHHE.
33.MacnstHOKHCII0e OpO’KEHHE.

34. IlurmeHTBl (POTOCHHTE3UPYIOMIUX
OaxTepuit

35. dukcanus MHUKPOOPTaHU3MAMH MO-
JEKYJSIPHOTO a30Ta B CUMOMO3e C pacre-
HUSIMU.

36. OOmas xapakTepuUCTHKa IPOLECCOB
JIbIXaHUS OaKTePUIA.

37. JlpixaTenbHas 1enb IPOKAPUOT.
38.YKcycHOKHCIBIE OaKTEpHH.

39. AMMoHMpULIKpYIOLIHE OAKTEPHH.
40.bakTepuu MeJUTI0I030pa3pyIIUTEIH.
41.JleHUTpUGULIHPYIOLIHE OAKTEPHH.

42. Ananu3 TIOYBBI, BOJBI M  BO3AyXa
MHUKPOOHOJIOTHYECKUMHU METOJIAMH.

W3yuuth Gakrepun romodep-
MEHTATHBHOTO U

rerepodepMeHTaTUBHOTO Opo-
KCHHUSL.

[TpuroToBUTH MpemapaTsl Ory-
pEYHON U KalyCTHOM ITaJIOYKH,
mostounoi miecenu Oidium lactis.

MN3yunth M TPHUTOTOBUTH IIpe-
napaTthl METOZOM MPSMOTO TTOCEeBa
¥ METOJIOM pa30aBlieHUs JIsl aHa-
au3a MHKPO(MIOPBI TIOYBBI, BOJIBI
U BO3/yXa.

[IpoBecTn moOnCYETHl KOJIOHUU
NaTOTEHHOW U €CTEeCTBEHHAs MHK-

podiopa.

CocraButenu. lopoxora JL.I., kann. Ouon. Hayk; [Togypen O.U., kana. 61oi. HayK
(pamunus, unuyuaner u donscrnocms npenodasamesi (eii))




