My iHuunaibHoe 00ueobpasoBaejibHoe yupexaeHne
«Cpennsst 00meobpasoBaTe/ibHast HIKOIA Ne 2 r. banabanoBo»

[TpunsTo

[learoruuecKuM coBETOM

MOV «COI Ne2 r. bayrabanoB0»
[Iporokon Nel or 31.08.2027r.

> chpﬁcgm« ‘
\\ WK

}lupemﬁbpmv : *

I\%«COW Ne2' p; ,f_

JJOMOJIHU" £/1bH A% OBIIEOBPA3OBATEJIbHAS [MPOTrPAMMA
ECT: CTBEOOHO-HAYUYHOU HATIPABJIEHHOCTH

«Bboranuka. Oo01as 0MoJorus»

HNudopMalHOHHAs KapTa MPOrpamMmbl.



HosicHuTeIbHAM 3aNlHCKaA

OJIHMM M3 OCHOBHBIX HAaINpPaBJICHUH pa3sBUTHA COBPEMEHHO# HIKOJIBI ABJIACTCS NEPEXO/L
na npoduibHoe 00ydeHne. buoIornyeckue HayKki SBIISIOTCS BaykKHeieit 001acThio 3HaAHWS,
KOTOpas BHOCHT B MOCTPOCHHE LeOCTHOI €CTECTBEHHOMN KOHIEMIMU MHpa HOHATHE 00
0COGEHHOCTSX OMOJIOTHYECKOTO YPOBHS OpraHn3aiii Marcpuu, 0 MecCTe KMBBIX CHCTEM B
ABOJIIOLINN 3€MIIH, O €IMHCTBE Ouocdephbl 1 MHOr000pa3uK JKUBBIX OPraHU3MOB KaK OCHOBC
ee CyIIECTBOBAHMS 1 yCTOHIMBOCTH.

buosnorus SIBJISIETCS (GyHIaMEHTOM pa3BUTHS TaKoro aKTyaJbHOIO
MEKTMCIMIUTMHAPHOTO HATIPaBICHHUA, Kak SKOJIOTHL. [IpeoaoseHne IKOJIOrHIECKOro Kpusnca
HEBO3MOJKHO 0€3 TO3HaHUs U COXpaHCHUA GUHOJIOMMYECKOro  pa3zHooOpasust KUBBIX
OpraHu3MOB, Hace. AIIIHNX 3eMyi0, KAK OCHOBHOM TPEIOCHUIKM  CYHIECTBOBAHMA "
yCTOM4MBOCTH GMOC hepbl, & TAKKE Kak yCIIOBUE COXPAHEHMs! JKU3HU 1 3/10pOBbs YelI0BEKA.
ToNBbKO W3YUEHHE JKUBBIX OPraHW3MOB JacT a/leKBaTHOE MPEJCTaBJICHHE O KauyeCTBC
oKpyKaroLeit cpezini. Bmecte ¢ TeM, GHOIOrHUECKHE 3aKOHBI — 9TO GyHAaMeHTajbHas OCHOBA
CeNbCKOXO3MHCTBEHHOTO TIPOM3BOJCTBA, MEMIIMHDI, COUHATBHBIX 1 NICUXOJIOTMUECKHUX HayK,
pAIMOHAIBHOTO NPHPOIOTIOIB30BAHMS.

[Iporpamma InpeHasHa4yeHa Uil oOyuaroruxcs 11 Ki1accos, BBIOpABIIUX IMPEIMET
«Guonorusy s nocTyivienus B BY3b1, roTOBAIIMXCA K Clade EI'D. [Iporpamma 1nomMoxeT
OJlapEHHBIM JIETAM pPacUIUpUTh M yriyOuTh CBOM 3HaHMWs 110 GoraHuke, 0000WUTH U
CHCTEMATH3MpOBATh ydeOHbBIH MaTepual 1o obmeit 6MoI0ruy, YCHEUHO NOArOTOBUTECA K
oJIMMITHAaM 1o OMOJIOTHH.

AKTYaJIbHOCTH 1IPOrpaMMbl 06ycloBJICHa, BO-NIEPBBIX, TEM, YTO KypC OOTaHUKH B
[IIKOJIE M3ydaeTest T JIbKO B 6 Ki1acce (1 4 B HEZIEJIHO COMIACHO ®BYII 2004 roza), B cpeaHei
[IIKOJIE HA CTapilel « TYNEHH OH HE IIOBTOPACTCS. 110 MHOTOJIETHUM JaHHBIM pe3yibTaToB EI'D
MIMEHHO 3HAHHUS B Of TaCTH OOTAHMKH BBI3bIBAIOT Y yHallMXCA HauOOJIBIINE 3aTPYAHEHUS, UTO
BIIOC/IEICTBHY CKa3, IBA€TCs ¥ Ha O0y4EHUHU B BY3ax.

Bo-BTOPHIX, T€M, YTO IIKOJIBHUKHA YACTO MCIIBITHIBAIOT 3aTpyAHECHHS TIPU [IPHMEHEHUH
6HOJIOrMUYCCKUX 3HAHUI HA IPAKTHKE W B HECTAH/IAPTHBIX CUTYaLMX.

B-TpeThHX, BOCTPEOOBAHHOCTBIO Yy CTYJICHTOB GHOJIOTMUYECKHX  CIEIUAIbHOCTEH
BY30B, TEXHUKYMOB U aKaJIEMUii MPAKTUICCKUX HABBIKOB pelenHus 3a/1a4 Mo MOJIEKYJISIPHO
OO0, TEHETUKE, KOOI HH.

[Iporpamma yueOHOro Kypca IOJHOCTBIO BKIIOYaeT B ce0d  MIporpaMmy
06111e00pa30BaTeIbHON  IKOJIBI, B Heil COXpaHEHbI BCE DPa3/elibl M TEMbl, U3YHACMbIC B
OCHOBHOI1 1 cpe/iHeil MKoJIe, OJHAKO COEPIKAHNE KKIOTO yueGHOro 0J10Ka paciMpeHo u
yri1y6/1eHHO, BKIIOYCHBI BUPTYAIbHBIC SKCKYPCHH, naGopaTopHsie paboThl, IEMOHCTPALIMH.

[IporpaMMo¥ 1peayCMOTPEHO U3YHCHUE YYAIMMUCS TEOPETHYCCKUX M MPUKIIAHBIX
oCHOB GOTAHMKH ¥ 0-1iieit Grnonornu. B Heii HallIH OTPaXKCHNE 3a/1aH, CTOAIIME B HACTOSICE
BpeMsi Iepei OuoJ OrMYecKon HAYKOM, peLICHHE KOTOPHIX HANpaBlICHO Ha COXpaHEHHE
OKpY’KaloLIeH MPUPO/IBI U 3/10POBbS HE/IOBCKA. Oco6oe BHUMAaHUE YJIEIEHO IKOJIOIrMYECKOMY
M HPABCTBEHHOMY BOCITMTaHUIO MOJIOAEKH, BOCIHTAHMIO STUYECKOH KyJIbTYphl M OCHOB



3710pOBOro o0pasa *KHU3HHU. OcoGoe MEeCTo B TPOrpamMMme YAEISeTCsl Pa3sBUTHIO KPCaTHBHBIX
CIIOCOOHOCTEN HIKOJBHUKOB.

Leabto aucLuIUIAHbL «buosorns» ABIACTCA BOOPYIKECHUE BBIITYCKHUKOB CPCAHHX
0011e00pa3zoBaTeIbHBIX LIKOJI 3HaHUEM (GyH/1IaMEHTAJIbHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTEl, HEOOXOMMMBIX B YyCJIOBUAX yKoIornueckoro kpusuca. OCHOBHBIMH
3aauyaMM M3yUyeHu 1 IACIUILTNHBI «buonorus» ABJISIOTCA:

OpJiajieiine OUOIOTNUECKOH TEPMUHOJIOTUEH;
UzyueHue GMOTOTHYECKUX 3aKOHOB 1 HX B3aMMOCBSA3EH;
Omnpejie/ieHUE MECTa HAYKM O XKMBOM B COBPEMEHHOM KOHIIETIIINY KapTHHbBI MUPA;

+ 4+ ++

3yueHne CTpOCHUS U OCHOB kiaccuduKaliy pacTeHuil u rpuGoB, OPraHMU3MOB,
SBJISIFOIIMXCS BAKHEHIIUMHI KOMIIOHCHTaMHU OMOIIEHO30B

+

3HAKOMCTBO € OOLIMMM TNpUHIUIIAMU MOpGhOJIOTHH U AHATOMUM  BBICHIMX

pacTeHuil 3HAKOMCTBO C 0OImMMK TIPUHIMIIAMA MOPHOJIOTHM ¥ aHATOMHUH

BBICIIMX pacTeHuil; + M3y4CHUC GUOXMMHUYECKUX, MOP(OIOrHYeCKuX U

(pU3NOIOrHUECKUX 0cOBEHHOCTEH OCHOBHBIX OT/IEJIOB M KIacCoB BOJIOPOCIICH H

rpu0oB:

4+ cucTeMaTHUecKuii 0630p BHICIIMX PACTCHHI Ha YPOBHE TaKCOHOMHUECKUX IPYIII
BBICOKOIO PaHra ¢ y4eTroM COBPEMCHHBIX Npe/ICTaBlIeH i 0 pasHOoOOpashy U
3BOJIIOIM BBICIIAX PACTECHUI;

4 3HAKOMCTBO C OCHOBHBIMH IOHATHAMHM (UTOLEHONOrHH, BKIIOHAd JVMHAMUKY
PACTUTEIIBHBIX COOOIECTB.

+ l3yuyeHue OCHOB 3BOITIOIIMOHHO-0MOIOTMYECKOTO MUPOBO33PECHHA.

2. TpeGoBaHHs K YPOBHIO OCBOCHHS coJepKaHus THCUHIIHHBL.

B pesyJsipTaTe N3y4CHUs JIMCIMIUIMHBL yJaluecs 10/DKHbL 3HATh:

CBA3b OMOJIOTHM C APYTMMHU HaYyKaMH,

OTJIMYMUS KUBOI'O OT HE)KUBOTO;

XUMUUYECKH cOCTaB )KUBBIX OPraHU3MOB;

cTpoeHis 1 QYHKIMHA KICTKHU;

SKU3HEHHBIN LIUKJT KICTKH,

CHUCTEMATHKY JKMBOM MPUPOJIBL;

0coOGeHHoCcTA MOP(OIOruk U aHATOMUN pacTeHuit u rpuloB;
OCHOBBI NT€HETUKHU U CCJICKITUH;]

4+ 4+ ++ 4

TCOpUHU 3BOJIIOIUA opraHqucxoro MHUpa.

yMeThb:

pelaTh 3a1a4i Ha MOHO-, I~ 1 [TOMUIUOPUIHOE CKPEIIMBAHKE,
COCTaBJISITh TCHETUYECKHUE KapThl;

peluarh 3a/1a4M 10 I'eHETHKS TIOITY IS,

[POM3BOIUTH CTATHCTUYECKUI aHAIN3 PACIICTIICHI,

+ 4+ +++

1/1306pa>1<aT1> U pa3bACHATD MeTa00JIMYECKUE U (bepMCHTaTI/IBHBIe MyTH;



4+ 10JIL30BaThHCA Tadyuien reHeTHIECKOro KOJ1a ¥ peuiaTh 3a/1a4um;

4+ pemarh 3a/1a4¥ Ha KOMIUIEMEHTapHOE B3aMMO/IEHCTBUE;
4+ cpaBHUBATh

CTpPOCHHC 154

0COOEHHOCTH

(U3NOIOTHIECKUX

MIPOIIECCOB TIPOKAPUOTHIECKON U JyKapHOTHYECKOU KIETOK;

+ [IPOU3BOUTH OIpe/ICJICHUC BUJIOB paCTCHHﬁ.

UMeThb HABbIKH:

F 4+ ++++ 4

Kypc paccunTa Ha 68 4acoB U IpeIHa3HAtYCH Ha MOTMBUPOBAHHBIX y4a
NPOAOKATE  IAJIbHE

MOCTPOE

pa6OTbl C MUKPOCKOIIOM;

paGoThI C ONPE/ICTUTEISIMHU;

paboThl ¢ yueOHOH U HAy4HOM JNTEPaTypOil;
COCTaBJIEHUS POAOCIOBHBIX U UX paciuGpOBKH;
coCTaBJICHUS TUIAHA, KOHCIIEKTa, pedepaTa.

€CTECTBEHHOHAYYHOTO U MEIUIMHCKOTO HalpaBJICHUA.

CucTeMo00pa3ylomuMi  UACAMH  COAC
e/IMHCTBA OPraHMUECKOro MHpa, 00yCiloBIe

MECTOOB.

HpI/IFOTOBIleHI/ISI BPEMEHHBIX MHKpOCKOHH‘lﬁCKI/IX npenaparos,

apryMeHTaluu HoBO! HH(OPMALH 110 OKMOJIOrMYECKUM BOIIPOCAM;
HUsl BAPUAIIMOHHBIX KPUBBIX HA PACTHTE/ILHOM MarepHale;

Xcs, pCIIUBIINX

jimee oOydennme B BY3ax u cpelHe-CHCLHAIBHBIX 3aBeJICHUAX

piKaHus Kypca SIBISIOTCS HICH MaTepuabHOTO
HHOCTH JKM3HEHHBIX CBOWCTB M (YHKIMH

CTpOCHUEM, [I03HABAEMOCTHA CYIIHOCTH (1)I/I3I/IOIIOFI/I‘—I€CKI/IX IIpOLECCOB C MOMOIIBIO HAYYHBIX

@opMbl MO/IBEIEHUS HTOTOB pealH3aluuu NporpamMmbli

r ®opMbl uTOroBoit | POpMbI aTTECTALIH
®opmBbl ®opMBI aTTecTalun 110 UTOraM
HavaJbHON IIPOMEXKYTOUHOM pe3yJIbTaToB 110 peanu3aniu
JMArHOCTUKA aTTecTaluu OKOHUYAHUIO oOpa3oBaTesIbHOM
paszienoB IPOrpaMMBbI
TEeCTUpPOBAHUE, TECTUPOBAHKE B
cobeceI0OBaHHUE, BUKTOPHUHBL, dopme EI'D, 3auer i
AHKETUPOBAHUE OJTMMITHA/IHBIC 10 TeMaM Kalies
L 3a1aHus npe3eHTalu J
COJIEP’)KAHUE KYPCA

PA3JIEJI: OBILIASI BUOJIOTHUAA

Beegenne. buosorns — Hayka 0 jku3HA. CTPYKTypa JMCIHMILIAHBL. CBs3b ¢ IpYrMMH
ecTeCTBCHHBIME HayKaMu. O IpUpojie KUBOro. GusudecKas i XUMUECKad OCHOBBI XKM3HH.



YpoBHH OpraHn3aluu skuBoit Matepun. CBOMCTBA JKMBBIX CUCTEM

MoJieKy/JIsipHbli yPOBEHb KH3HH. OGMeH BEIIECTB U YHEPTHM. XUMHYECKUH COCTAB
JKMBBIX OpraHu3MoB. bruonornyeckas posb BOJBI. OpraHuYecKue BEMECTBA — OHOTIOINMEPDI.
AMHHOKHCIOTBI: CTpOeHHe, Kraccubukauus u cBoiicTBa. IlemTuaHast CBsi3b.  beski.
CTpyKTypa, CBOWCTBAa M OCHOBHBIC dynkuuu. OepMEHTBI. KaTtanu3 ¥ dHeprus aKTUBALKH.
Kodaktopsl M KOGECPMEHTBL. CxopocTh (pepMEHTaTHBHBIX peakuumii. Kiaccudukanus
(epMEHTOB.

HykJ/ieHHOBbI€ KHCJIOTDI. Ctpoenue Hykineotn10B. CripaibHas CTpyKTypa JIHK.
[IpaBiiio KOMILIEMEHTaPHOCTH. Crpykrypa 1 popmbt PHK. AT® — crpoeHue u QyHKIHHU

[enmernueckuii Koa. Permkanus. TpaHCKpHIIHA. Tpancnsupst. Ilnactudeckuid
0OMEH.

Crtpoenne H GyHKIHH KIETKH. KJteTKa — djeMeHTapHas 0MojIornyecKas CucTeMa.
KileTouHasi TeOpHsi CTPOCHUS OPraHU3MOB. OCHOBHBIE TIOJIOKEHMSI KJIETOUHOM TEOPUH.
CtpoeHue KJICTKU. [TpokapuoTHYeCKast KJIETKa, ee 0COOCHHOCTH.
CTpyKTypHO(YHKIMOHAIbHAS  OpraHH3atlii JYKapUOTUYECKOU  KIICTKH. MeMmb6pana —
JKMIKOCTHOMO3aW4Hast MOJIENb. I10ypoHUIAEMOCTD. TpancriopTHbie QYHKIMH MeMOpaHBI.

Oprasonabl HHTOMIA3MBI. Opraxennbl, o0mue sl ’KUBOTHOW M PaCTUTEIHHOM
wierkn: DIIC, pubOCOMBI, anmapar [0bKH, MHTOXOHIPHUH, JIA30COMBI. CtpoeHue H
dynkiuu. Kierounoe s1po, CTpOCHUC U dyHKIuH. XpOMOCOMBI. [TonsTHE KapUOTHIIA.
CrielMaIM3UPOBAHHbIE OPTaHEIUIBL: ITACTH/IBI, KICTOMHAA CTEHKa, BAKYOJIM, MUKPOTPYOOUKH
1 MUKPO(HIIAMEHTBI, IEHTPUOIH, PECHUUKM U JKIYTHIH.

Obecreuenne KJIeTKH JHeprueii. Jlenenne JKHBBIX OpraHM3MOB MO CIOCOOY
HCIIOIB30BAHMS JHEPrUH M HMCTOYHHUKY YIJICpPOZa. ®dorocunre3. CBETOBBIC PEAKIIHH.
TemuoBble peakimy. PaKTOpsl, BIUMAIOIME HA CKOPOCTR dorocunTe3a. MeTabomusMm OI'K u
tpuozopocdara. POTOABIXAHUC N C-4 dorocHHTE3. JHepreTMdyecKuii OOMEH. Jrarbl
HHEPreTUHYECcKOro obmena. CymmapHas peakius KIeTOYHOro neixanus. Cuntes ATO Ha
MUTOXOHPHUSX.

Bocnpou3BeieHHe OHOJOrHYECKHX CHCTEM. Becronoe ¥ IOJIOBOE PA3MHOXKCHUC
opraun3moB. Turbl 6ecrooro pasMHOKCHHA opraHu3MoB. Muro3. AMHTO3. Hapymenus
murosa. llonmmionaus. buosornyeckoe 3HAYCHHUC muto3a. [amerorene3. Craaun
ramerTorenesa. Meiio3. Omogorsopenue. [TapTeHOreHes. I'epmadpOIUTU3M.

Passutne opranusmos. PocT U pasBUTHC. Kpussie pocra. Tumbl pocta.
ITepnoA4HOCTD pocra. JuddepeHumanius TKaHEM. ITOoCTOSAHCTBO
CTPYKTYPHODYHKIMOHATBHOR ~ OpraHu3aliii. Brnusupe BHEIIHEW cpeapl Ha pPasBUTHC
3apO/IbllIa.

OHTOreHe3 JKHBOTHBIX. DMOPHOHAIbHBIH NEPHOL: npoOieHre, racTpysiauus,
MepBUUHBIA OpraHoreHes. Perysuus MOPUOHAIBHOTO PA3BUTHSL. [TocT>MOpHOHATBHBIN
nepro 1 (PSAMO¥ 1 HETPSIMOH, PasBUTHE C metamop(o3amu). BruoreHeTnyeckui 3aKoH.

OCHOBHBIE NOHATHA reHeTHKH. HaciieICTBEHHOCTb. 3MEHUUBOCTb.
3aKOHOMEPHOCTH ~ HAaclleJIoBaHys TpU3HAKOB. [ u6puI0I0rHIECKMI  METOL  M3yUCHUA
HACJIeIOBAHMS TIPU3HAKOB. 3akoHbl Menaens. CueIuieHHOe HAcleJ0BaHHe TEHOB. 3aKOH



Moprasa. BzauMojieiicTBUe TeHOB. AJUIEIbHOC U Hea/UTeIbHOE B3aMMOJIHCTBUE. DTUCTa3.
VHUBEPCAIILHOCTD 3aKOHOB Menpens.

Pas/iyHbIe THNBI HAC€10BAHUS MPU3HAKOB. HacieioBaH#e, CUETICHHOE C ITOJIOM.
HacnemoBaHue, OrpaHMYCHHOC TOJIOM. MeTobl TeHETHUECKUX HCCIIeN0BaHuH. ['eneTuka
yesioBeKa. XpOMOCOMHBIE OONE3HH. HacnenoBaHue rpynibl KpOBU.

3aKOHOMEPHOCTH H3MEHYHBOCTH. HacnencrBeHHas (PeHOTUITYECKAs )
M3MEHUMBOCTE. MyTallMOHHas HU3MCHYMBOCTD. Knaccudukarmn  MyTaLui. CaoiicTBa
MYTallMOHHOW ~N3MEHYNBOCTH. Teopuss ne Ppusa. KomOuHaTuBHAs W3MEHYMBOCTD.
DeHOTUITNYECKas N3MEHYNBOCTD. I eHETHKA KOIMYECTBEHHBIX MpU3HAKOB. Hopma peaKiiu.
H. M. BaBwioB. 3aKOH rOMOJIOTMYECKHX PAIOB HacJIeICTBEHHOW M3MEHYMBOCTH. [leHTpHl
IPOUCXOKIEHHS KyJIbTYPHBIX pacTeHUi.

Teopuu  3BOJIIOUHH  OPraHHYECKOro mupa. Pa3BuTHE  OBOJIOLMOHHBIX
npe/cTaBIeHUi. ECTECTBEHHO -HaYTHBIC [Pe/NOCHUTKH BOJIIOIMOHHOTO yHCHIA Y. JlapsuHa.
OcuoBubie Tonoxenus ydenus Y. JlapBuHa. 3nauenue teopun Y. Jlapsuna. Pa3Butue
napBuHU3Ma. BO3HUKHOBEHHE COBPEMEHHOM CUHTETUYECKOW TEOPUH IBOJIOLUN.

®akTopsl  IBOJIONMOHHOr0  Mpouecca. Goppba  3a  CYIIECTBOBAHHMC,
HACJIeICTBEHHOCTh, ~WU3MECHYMBOCTD, [OMyJIALMOHHBIE  BOIHBI, ~ MHUrparus, U30JIALIHS
(nepBuuHas u BTOpUYHAs), Apeid IEHOB. Mukpossosionus. Bui. Kpurepuu BUJA.
[TonyasiMOHHas CTPYKTypa BH/A. Tenodon. I'eHeTnyecKas N3MEHIMBOCTD B PUPOIHBIX
nomysusx. I'eHeTHYecKui nomuMopdusm. Peseps HACJICICTBEHHOM U3MEHUNBOCTH. 3aKOH
CTaOWIM3UPYIOILETO CKPEIIHBaHUA [Tupcona. 3akoH Xapau — Baitn6epra.

FcTecTBeHHbIH 0TGOP M aJanTalHOHHbIE MEXaHH3MBI. @dopMBbl €CTECTBEHHOTO
otOopa. BO3HUKHOBEHHE amanrauuii. ['eorpaduueckas W SKOIOrMeCKas p3osAnus. TrIbl
B11000pa30BaTENbHBIX MPOIECCOB: AJTONATPUUYECKOE ¥ CUMIIATPHICCKOC BU1000pa3oBaHKe.

Makpo3BOJIIOLHA. BHOJIOrHYECKHil POrpecc U perpece B dBOJIOLHH. Apomopdo3.
WUmmoananranus. Jlerenepamis. [IyTu DOCTIKEHHMSI OMOIOrIMYECKOro nporpecca: aporeHes,
aJlJTIOreHe3, KaTareHes.

3aKOHOMEPHOCTH JBOJIIOLHOHHOIO mpoluecca Ha MakpoypoBHe. JluBepreHuus,
KOHBEPTEHIIMs, TapajlUIeIn3M, Py MMEHTEL 1 aTaBU3Mbl. | TaBHBIC HAlpaBJICHUS IBOJIOLMH.
[IpaBuiio HEOOPATUMOCTH IBOJIIOTIHMH.

IIpaKTHKYM®.
e Perenue 3aja4 1o reHCTUKC
« Teneruka uenoBeka. COCTaBJICHUE POJOCIOBHBIX
 Uzyuenne MuTO3a *
» Meiios *
«  XuUMHUECKHil COCTaB KIETKU™
« Buocunres Oenka*
« CBeTOBOM MHUKPOCKOIL Y CTPOHCTBO 1 HOPATIOK paboTsr*

PA3/IEJ - BOTAHUMKA.
Beenenne (4 1)



Cucrema opraHudeckoro Mupa. CoBpEMEHHBIC KiaccuGUKAMU KUBBIX OPraHU3MOB.
Knaccubukaius 10 TUIy NHTaHAS W MCTOUHUKY sHepruv. HaauapcrBo NpOKapuoT M
9yKapuoT, CPAaBHUTEIbHAS XapaKTEPUCTHKA.

O6mue ceaenus. (4 4)

MecTo 1 3HaueHre GOTAHUKU B CHCTEME GHOIOTHYECKUX JIUCIAILTHH. Posb pacTeHuii
B JKM3HM IUTAHETHI M uenoBedecTBa. OCHOBHBIC pa3/CiIbl foTaHUKKH: MOP(OIOTrHs,
crcreMaTuka, QpJIopuCcTHKa, SKOJIOT, uTOLIEHONOTHs. DTalbl HCTOPHH OOTaHUKHU.

AnaToMHusi 1 MOP(]0JIOrHsl BbICIIHX pacTeHHH.

3HAKOMCTBO ¢ YBeJHYHTEILHBIMH MpHOOpaMHU (1yma, CBETOBOH H 3IEKTPOHHBIN
MUKPOCKOTIIbI). METO/bI N3yuCHUA pacTCHUH.

PacruTe/ibHAs KJETKAa: €¢ CTpoeHHe U OTINIUTCIBHBIC ocobennoctu. Mcropus
JcceIoBaHMs KIETKH. [IpOTOMIacT, XUMHYECKIE KOMIIOHEHTDI IPOTOILIACTA, €T MPOIXYKTHI
sxu3HeesTepHocTH. Kiterounast CTeHKa, S1po, IIaCTHIbT, BaKyO0JIH. POCT KJIETOUHOMN CTEHKH.
[TurmenTsl TwiacTha. JKTyTUKHA W yHIYJIUTOAUH. YKu3HeneaTeIbHOCTh KIETKU: JIBHIKCHUE
LMTOIIA3MBI, TIOCTYILUICHHE BEIIECTB B KICTKY, €€ pOCT M nenenue. KietoyHoe CTpOCHHUE
pacTeHU.

Trauu. [loHATHE «TKaHb». 3aBUCHMOCTH CTPOCHUA TKaHEW OT BBIIOJTHICMBIX
dynkumit. TkaHu pacTeHHi: pasHOBUIHOCTH, MpoMCXOKIeHNE, QYHKIMU U PasMELICHUC B
OpraHusMe.

OGpa3oBaTe/ibHble TKaHH Crenpanu3aiys KIETOK W BO3HMKHOBCHHC TKaHEH.
CTpyKTypHBIE OCOOCHHOCTH MX KJICTOK. [lepBuuHas ¥ BTOpUYHAS MEPUCTEMBI.

MocTostHHbIe TKAHH. [IepBHYHBIE ¥ BTOPUYHBIC MOCTOSHHBIC tkaHu. [[oKpOBHBIE
tKkanu. OCHOBHBIC TKaHM: aCCHMWIALMOHHAL, 3alacatoliasd, BOJIOHOCHAsI, adpPOHOCHAs
(adpeHxnma). MexaHM4eCKue TKaHu: Ko/UIeHxXMMa, ckiaepenxuma. lIpoBojsiiue TKaHHU:
kewsiema u dirooma. IIpoBoAsmuUe My IKH. Brijie/IuTebHbIE (CEKPETOPHBIC) TKAHU.
Wmo6aactbl. CMOJISIHBIE X0/l X 9GUPHO-MACTAHBIC KaHasIbl. MIIEYHHMKH.

BereTaTHBHBIE OPraHbl PACTeHHH.

MMoGer. Ilonstie o mobere. Y3eil, MEKI0Y3IHE. JIucropacnonoxenue. CTpoeHue
OYKM Kak 3ayaTka mobera. Tumsl mouek. Konyc HapaCTaHMA. 3a/10KeHHUE MpoKaMOus |
nuddepeHIaIus TKaHeH. BepXyIlIeuHblil i BCTABOYHbIH POCT nofera.

Crebesib W ero ocHoBHble (yHKuuu Qopmbl, 1 Pa3MEPEI creOneii. BerBieHue
creGrneii:  JMOXOTOMUYECKOE, MOHOIOIMAIBHOE U CUMITIOIMAJIBHOE. AHATOMUYECKOE
CTPOGHHUE TUIHYHOTO CTE0A: NepBIIHas KOpa, LeHTPATBHBIN LWATMHIP (CTena). TkaHu, UxX
cocTapJsomye. MHOrooOpasue BHy TPEHHEr0 CTpOCHIA crebiieii ceMeHHBIX pacTeHui. THIbl
CTPOCHUSI ITyYKOB. Kam6uii ¥ BTOpPUYHOE YTOJIICHUE. OcoOEHHOCTUA 3AJIOKCHUA U
nuddepeHManl KCUIEMBI B credue.

Crebean apesecubix pactenuii Hapacranue npesecunbl U J1y0a. CTpyKTypHBIC
JIEMEHTHI JPEBECUHBI U JIyba 1 UX dyHKIuK. ['0MYHBIC KOJIbIA APCBECUHDL. Bo3spacTHble
u3MeHeHue ApeBechHbl 1 y6a. Vcrmonb30BaHie IpEBCCHHDL 1 1y6a B HAPOJHOM XO3SHCTBE.

JIueT 1 ero ocHoBHbIe GyHKIMH. OCHOBHbIC 4aCTH JINCTA. Mopdosiorusi 1 aHaTOMHKs
JIMCTOBOM TUIACTUHKM. IIpocThie U CIOKHBIC JTHCTBAL. YKunkosauue. BiausiHue ycioBui Ha



CTPOCHUE JIHCTBEB. MeTamop®o3b! JucTa. PasBuTHC JHCTHCB. JIucronaj, ero 3Ha4eHUe B
;KW3HH paCTeHHil, MEXaHU3M JIMCTONA/IA.

Kopenb. OCHOBHBIC (GyHKLMA KOPHS. Tomorpaguyeckue 30HBI KOpHs: JCICHNA,
pacTspKeHus, TIOTJIOMICHHA, npoBesieHus. KOpHEBOH  HCXIIHK. KopHeBble  BOJOCKH.
BuyTpeHHee CTpOCHHME KOPHA: niepBUYHasg Kopa, [EHTPAJIbHBIN IHIMHIP. OcoOeHHOCTH
3a/10MKEHMS ¥ PACIIOIOKEHUS NEPBUTHBIX TIPOBO/UIIMX TKAHEH. OTuure KOpHs OT cTe0Is.
[lepuuuki. BTopu4yHOE YTOMIICHHIE kopHsa. KamOuii u ero AeATeIbHOCTD. MuHepajibHOE
[IMTaHue, BOJHBIA PEKUM pacTeHHuil, 1ajbHU} 1 OJIMDKHUI TPaHCTIOPT.

KopHeBble CHCTEMbI [J1aBHBIN, OOKOBbIE U NPUAATOYHBIC KOPHH. Ctpoenue
KOPHEBO# CHCTEMBI B 3aBUCHMOCTH OT yCJIOBHIA Cpe/ibl ¥ BUIOBBIX 0COOEHHOCTEMN pacTCHUS.
JlononHuTe bHbIE PYHKIMA 1 MeTaMop(po3bl KOPHEH.

Crnenuaau3anus 1 MeTamopgo3bl nobera u kopHsi KopHeBUIIEC, CTOJIOH, K1yOeHb,
JIYKOBHIIQ, KOJIFOYKA, KOPHETUIO. OcoOEHHOCTH UX PACTIONOKEHUSA U CTPOCHUSL.

Poct, pa3BUTHEe H Pa3MHOMKEHHE BBICHIHNX pacrenmii. PocT 1 HHAMBUIYATIHHOC
passutHe. GUTOrapMOHBI. JIBIDKEHMS PacTEHMl U PUTM pa3BUTHA.

BereraTuBHOE U G€CIIOI0E Pa3MHOKEHNAE, TIOJIOBOC BOCIIPOM3BE/ICHUE.

BereraruBHOE Ppa3MHOXKEHHME PACTCHHH: KOPHCBUILAMM, yepeHKaMH, TOPOCIIbIO,
KJ1yOHAMH, TyKOBULAMH, BHIBOJKOBBIMA [TOUKAMU. 3HAYCHHUE BEreTaTUBHOTO PAa3MHOKCHUS B
npupoe U CeIbCKOXO03SMCTBEHHOM NPAKTUKE.

PenpoayKTHBHbIC OPraHBI pacrennii. Crnopaurud #u CHOPOTCHE3 y HU3MIUX U
BBICIIMX pacTeHuii ['aMeTaHruy ¥ raMeToreHes. MHUKpO— ¥ MEracrnoporeHe3 CeMEHHbIX
pacrenuit. CemA3a4aToK. O1u10/I0TBOPECHUE.

Crtpoenne nperka ITecTiK. Anoxapnus, HEHOKapHHUS. [TonoxeHue 3aBi3d B LIBETKE
CrpoeHue cems3auaTka. OG6pazoBaHue Meracrop, CTpOCHHE JKeHCKoro ramerogpura -
3apOJIBIIIEBOrO MEIIKA.

I'uueneii. 1{BeTON0XKE, OKOJIOLBETHUK 1 MHOT000pasye ero cTpoeHus (CHMMETpUs,
cpacTaHue, peLyKIus).

Angpoueii. CTpoeHUE THIMUHKH, [IBUTLHMK, 00pa30BaHKE MUKPOCTIOP ! TBLIBLEL.
Pa3Hoo0Opa3ue CTPOCHUS aHIPOLEs

Cousetusi. [IpocTbie 1 CI0KHBIC GoTpomHble conpeTys. [IMMOnIHbIC COIBETHSA.
Mcrioib30BaHKe IIBETKOB ¥ COLBETHH.

OCHOBHbI€ THIIbI IU10/10B: Pa3BuTHE N0 JIBoiiHOe ONJIOA0TBOPEHHE. Cems.

ATIOKapInK, CUHKapIuy, napaKaprii nu3uKapnui. MHOrooOpasue mioJ0B U CEMIH.
Paspurue cemenu. CTpPOCHHE CEMSH C OHIOCIEPMOM, 6e3 SHIOCIIEPMa, C MEPUCIIEPMOM.
Crioco0bl paclpOCTPaHEHUs MO0 ¥ CEMSH.

CUCTEMATHUKA PACTEHMIA, BAKTEPHM, TPUBOB.

HaauapcTBo MPOKAPHOT.
[lapcTBO JIpOOSIHKH. [{naHOOMOHTHI: OUOJIOTUYECKIE 0COOEHHOCTH,
pacrpocTpaHeHHe, 3HAUCHUC.




Hacrosme Gaxrepu, Kiaccupukaiys, (popMbl Tea, THIIEI [IUTAHUs, KJIETOYHbIC
OpraHoM/bl, UX (BYHKIUHU, POCT U PA3MHOKCHHC. XeMOCHHTES.

PacnipocTpaHeHHe B MPUPOJIE, 3HAUCHHC. Wcnosnp3oBanue OakTepuii B HApOIHOM
xo3siictse. Buorexnosoruu. [laTorennpie 6akTepuu. [IpoduakTika 3a601CBaHUH.

HaauapcTBo 3yKapHoT.

IlapcrBo ['puObI.

O6mast xapakrepucruka. HepTel C€XOACTBA € pacTeHUSIMM W KHBOTHBIMHU.
KmaccuduKaius rpuOoB: OTAEIB! 3UTOMHLETBI, AckomutieTsi, baznauomunetsl. [LisnoynpIe
rpubbl: CTpOEHME, NHMTaHME, Pa3MHOXKCHHUE. Bpoxenue, BHJbI OpOKEHMs, YCIOBUA
[POTEKAHMS! TIPOLIECCOB OPOKEHMUS. ILnecHeBbie TpuObl. ['prOBI — MapasHThl, BHISBIBAIOIIHC
Gose3Hu pacTenuit. Posib rpruOoB B PUPOAE 1 HApO/IHOM XO3SHCTBE.

JIumraiiauky. JKusHenHsie ¢opmbl. CTpoeHHe nmmaiinnkoB. Cumo6uos. Iluranue.
PasMmuOKeHUe. PoIb ITHMIIAHHUKOB B IIPUPOJIC ¥ HAPOHOM XO3SHCTBE.

IIpakTHKYM.*
«  CTpoeHHE U KU3HEACATCTBHOCTD OakTepuii*
e Ponp GaxTepuil B IPUPOAE U KU3HH yejaoBeka™
¢ CTpoeHHUE IUIOIOBBIX TEJI MIIATIOTHBIX rpu6oB.*
+  W3yueHue CTpOCHUA IVIECHEBBIX rpuboB. *
» PasnooOpasue UIIAiHAKOB, WX CBOMCTBA, W3Y4YCHUE
sxm3HenHbX Gopm LlapeTBo pacTeHHH.

AproTpodHoe  muranume.  QDoTocmHTE3,  CTO CyHmIHOCTb, ~ XUMHYECKHC W
TEpPMONHAMUYECKUE ACTICKTDI. CpojicTBa CBETA; CIEKTPHI MOIIOUICHUA M HCITyCKaHWUA.
®OTOPU3NIECKUH ITAIl: OTOKH DJIEKTPOHOB 1 npoToHoB. POTOIN3 BOJBI ¥ CHHTE3 ATO,
BpIIeIeHe Kuciopoja. TemHoBas dasa: duKcalus YrIeKMCIIoro rasa, CUHTe3 yriieBO/IOB.
Kocmuueckas poib GOTOCHHTE3A. TeTepoTpodHOE MUTAHKE PACTCHUM.

* JCIIONB3YETCS BUPTYaIbHBIH MPAKTHKYM

Huswiue u evicuiue pacmenus. Bonopociy, cUCTEMa Bogopocieit. CrpoeHue u
JKU3HEIEATEILHOCTh  OJHOKJICTOYHBIX Bojopocieil  (X1aMHIOMOHAAA, XJIopesia).
JKU3HEHHBIH MK OJHOKJICTOYHBIX M MHOTOKICTOUHBIX BOJZIOpOCIEH. DKOHOMUUYECKOC
HcIop30Banue Bogopociei. Huryarsie BOJOPOCIH. Mopckue BOAOPOCIIH.

Boicuwiue pacmenua. VickonaeMmbie dGopMBI:  TICHIO(HTEL, puHrOGUTHL.  HepThl
Mop(oI0ruy, aHATOMUH U (GU3MOIOrUH, CBA3AHHBIE C BBIXOJIOM pacTeHMi Ha cymy.

Beiciue cropoBble pacTeHus. OTAeT MOXOBHHBIC. Knace nedeHouHbie Mxu. Kmace
jctBennble MxU. OcoOEeHHOCTH CTPOCHHA, pa3zHoo0pasue, pacpoCTPaHCHHE, YKM3HEHHBIH
[MKJI. 3HaueHue MXOB B IPUPOAC.

Cnopoevie  cocyoucmble  pacmeHus: NAropoOTHUKOOOpasHble, — ILIaYHOBUHBIC,
xpomeBuaHbple. CTpoeHHe, —pasHooOpasue, pacrnpocTpaHeHue, JKU3HEHHBI  IUKIL.
Uckonaembie  (GoOpMBI,  pacuBeT  ApEBHHX [1arlOpOTHUKOOOPA3HBIX. ~ 3HAYCHHE
[1arloOpOTHUKOOOPA3HBIX B PUPOJE.



CeMeHHble pacmeHus: 20710CEMeHHble U nokpsimocemennsie. ApoMop(po3bl
CeMEeHHBIX PACTeHHH, OTIMYUA CEMCHH OT CIIOPbI. [uxn pa3Butha. MHKpOCIOPOICHEs,
makpocroporeHes. J[BoifHoe OIUIOAOTBOPCHUE Y TOKPHITOCEMEHHBIX. AJIANTalMOHHBIC
IIPUCIIOCOOIEHHs] TOIOCEMEHHBIX 1 IOKPHITOCEMCHHBIX PACTEHH K JKU3HU Ha CyIIIE.
CpaBHUTEbHAs XapAaKTEPUCTHKA NPU3HAKOB HA3CMHBIX pacTEHHUIA.

BereraTHBHbIE OPraHbI BHICUIMX PACTCHUH. BereTaTuBHOE pasMHOKCHHC [[BETKOBBIX
pacTeHHUH.

['enepatuBHble opraHbl. CTPOCHHE U Pa3MHOKCHHC XBOMHBIX (Ha MPUMEPE COCHBI U
enu). PacripocTpaneHne XBOMHBIX, HX 3HAUCHHUC B IIPUPOJC, HapOJIHOM XO351CTBE.
MHoroo6pasue JUKOPacTyIIUX U KyJIbTypPHBIX [1OKpHITOCEMEHHBIX PACTEHHI U X
KjaccupuKanus.

OcHOBHBIE ceMeiicTBa Kacca JIBynonbHbIe: KpecTolBETHBIC, Po3ougerHsie, boOOBEIE,
[TacaenoBbie, CII0KHOIBETHBIC.

OcHoBHbIE ceMeiicTBa K1acca OHONONbHBIE: 3aKOBBIC, JTuneitnsie. [IpakTHKYM*.

. JI3yueHue BHEIIHETO U BHYTPEHHETO CTPOCHHA BOZOpOCTEH*

. V3yueHne BHEIIHETO CTPOCHUS MXOB*

. J3yueHne BHEIIHETO CTPOCHHUS NANOPOTHUKOB 1 XBoIei*

. V3yueHne BHEIIHETO CTPOCHUS U MHOr000pasus roI0CceMEeHHBIX*

. Pacrnio3HaBaHME PaCTeHUMN pa3HbIX OT/E/IOB

. Pacro3HaBaHue Hauboee pacpOCTPAHEHHBIX PACTEHUH CBOCH MECTHOCTH

. Orpesie/ieHre IPUHAUIEKHOCTH PACTEHHH K OIIpEJIENIEHHOM  CHCTEMATUYECKOM
rpyIIe ¢ UCIIOIb30BaHUEM onpeeTuTeneH

. M3yueHue OpraHoB [IBETKOBOIO pacreHus*

YYEBHO-TEMATHYECKUH IVIAH

| Ne HaumeHoBaHHe pa3jeia H TeMbl KosinyecTBo 4acoB

n/n Teoperuu. | IlpakTuy. | Beero

PA3JIEJ I1. OBLLIASL BUOJIOT Us1

Beeoenue. MonieKyaapHblil ypo6eHb HCUSHU. 3.5 0,5 +
I1.1. VY PpOBHHM OpPraHU3alMy KUBOH MATEPUH. 0,5 - 0,5
CBOJiCTBa XXUBBIX CUCTEM
i XUMUUECKMi COCTaB JKUBBIX OpraHusmoB.| 0,5 - 0,5
Buosorudeckas poyib BOJbI.
) OpraHuyYecKue BeecTBa — OUONOIUMEPBI. 0,5 - 0,5
1.4. XUMHUUECKUH COCTaB KJICTKU - 0,5 0,5
e HyKJIeHHOBBIE KUCIIOTBI. 0,5 0,5
1.6. Crmpasnbhas crpykrypa JIHK. Crpykrypa u 0,5 - 0,5
¢dopmer PHK.

1.7. [eneTnueckuii kox. bruocunTe3 Gelka. 0,5 0,5




1.8. AT® — cTpoenue 1 QyHKIMA 0,5 - 0,5
2 Cmpoenue u )yHKUUU K1emKu 5.3 0,5 6
2 K teTouHasi TeOpusi CTPOCHHUS OpraHn3MOB. 0,5 - 0,5
27 [TpoxapuoTHUeCcKas KICTKa, €€ 0COOEHHOCTH 0,5 0,5
25 CrpyKTypHO-(QyHKIMOHATBHAS opraHu3aIus 0,5 0,5
3yKapUOTUYECKON KIETKH.
2.4. MemGpaHa — JKUAKOCTHO-MO3auHas MOACTH 0,5 - 0,5
2.5 OpraHesubl, 00IIHe Vst JKUBOTHOMN U -0,5 0,5
pacTUTEIbHON KICTKH
26 KJ1eTouHOe SAPO, CTPOCHHE U QYHKIUH. 0,5 - 0,5
2.0 Xpomocombl. [ToHATHE KaprOTHIIA. 0,5 - 0,5
25 CrielMaIu3upOBaHHbIC OpraHelIbl 0,5 - 0,5
2.9, doTtocuHTEe3 1 - 1
Elo. JHepreTUyYeCcKuil 00MEH 1 - 1
B Bocnpou3Be/ieHHe 0HOIOrHeCKAX CHCTEM - 1 6
3. Becriosioe ¥ I0JIOBOE pPa3MHOKCHUE 0,5 - 0,5
OpraHu3MOB.
3.2 Muto3 0,5 1 | P
3.3. Meiio3 0,5 0,5
3.4. O11010TBOPEHUE 0,5 - 0,5
PS. Pa3BuTHe OpraHu3MOB 0,5 - 0,5
3.6, OnTOoreHe3 XXMBOTHBIX 0,5 - 0,5
el DMOpHUOHAIBHBIN TEPHOJL 1 - 1
Peryasius SMOPHOHAIBHOTO PA3BUTHS.
3.8. [TocTo>MOPUOHAIBHBIA IEPUOL 05 - 0,5
3.9. buoreHeTuuecKuil 3aKOH 0,5 - 0,5
4 OcHOBHbIe MOHATHSA F'eHETHKH 6,5 1,5 8
4.1. HaceacTBeHHOCTh. MI3MeHUMBOCTD 0,5 - 0,5
4.2. 3aKoHbl MeHIel. 0,5 0,5
['1OpUI0I0THIECKHI METOM U3y ICHIA
HacJieloBaHusl IPU3HAKOB
4.3. CrieruieHHOE HAcJIeI0BaHUC TEHOB. 15 0,5
3axoH Moprana.
4.4. BzaumoeiicTBue reHOB 4 05
4.5 Onucras. - 0.5
4.6. Pazunblie TUIIBI HacI€10BaHus IIPU3HAKOB 0,5 0,5
4.7. MeTo1bl TEHETUYECKUX MCCIIEIOBAaHUM. 0,5 0,5
4.8. [eHeTHKa Y€JIOBEKA. 0,5 - 0,5
4.9. XpOMOCOMHBIE OOJIE3HHU. - 1 1
4.10. HacenoBaHue rpyIibl KpOBH. - 0,5 0,5
4.11 3aKOHOMEPHOCTH M3MEHUMBOCTH. 0,5 - 0,5




4.12. HacaenctBeHHast (resorunnyeckas)| 0,5 0,5
H3MEHUYMBOCTh. MyTallnOHHast U3MCHIUBOCTD.

4.13. denoTUNMYEcKas U3MEHUUBOCTh 0,5 0,5

4.14. KoMOunaTuBHas M3MEHYUBOCTH 0,5 - 0,5

4.15. 3aKOH TOMOJIOTHYECKUX PI0B nacaencTeenHoi | 0,5 - 0,5
U3MEHUYMBOCTH

4.16. [{eHTpBI IIPOUCXOXKICHUS KyJIbTYPHBIX 0,5 - 0,5
pacTEeHHH.

5 Teopuu 760110 4UYU OP2AHUYECKO20 MUpPA 9,5 2,5 12

3.1 Pa3BuTHE SBOIIOMOHHBIX HICH 1 - 1

5.2. OcHoBHble osiokenus ydenus Y. Jlappuna 1 - 1

S 3nauenue Teopun Y. Jlapsuna. Pa3purue 0,5 - 0,5
JapBUHUA3MA.

54. BO3HMKHOBEHHE COBPEMEHHOM cunTeTnueckon | 1,5 - 1.5
TEOPUH IBOJIOLIUH.

s s dakTophl HBOJIOLMOHHOTO Tporecca 1 - 1
5.6. Bua. Kpurepun Buja - 1 1
DT 3akoH Xapau — BaitnGepra 0,5 1.5 2
5.8. DOpPMBI €CTECTBEHHOT0 0T0OpA. 1 - 1
3.9, ['eorpaduyeckas ¥ SKOIOrHYECKas 30N 1 - 1
5.10. Tumnbl BUA000pa30BaTEIbHBIX IPOLCCCOB 2 - 2
6. Maxkpo3BOJIIOLHSA S - 5
6.1. BuooruuecKmii mporpecc u perpece B 1 - 1

9BOJTIOLIUH
b.2. Apomop¢os. Manoaaanras. Jlerenepanus 1 - 1
6.3. [IyTH A0CTHKEHUs GUOTOTIIECKOro Mporpecca: 1 - 1
aporeHes, ajIOreHes3, KaTarcHes.
6.4. 3aKOHOMEPHOCTH HBOJIOLMOHHOTO MpoLecca Ha 0,5 - 0,5
MaKpOypOBHE
6.5. ['1aBHBIE HANPaBJICHUS YBOIIOLUH. 1 - 1
6.6. [IpaBuiio HEOOPATUMOCTH IBOJIIOLIH. 0,5 - 0,5
Ne HauMeHOoBaHHe pa3/ieia H TEMbl KoJsin4ecTBO 4aCOB
n/n Teopernu. | [IpakTuy. | Beero
i CucreMa OPpraHu4ecKoro Mupa 2 2 4
i v CucreMa OpraHu4ecKoro Mupa 2 1 3
7. HajguapcTBO ~ NPOKApHOT M DYKapuoT: | - 1 1
CpaBHHTENIbHAS XapaKTEePUCTHKA
Kypc - Borannka
8. Oomue cBeleHHus 0 pacTeHHsIX. 2 2 4
PacTuTe/ibHAs KJIETKA.
8.1. OO01Me CBEJICHUs O PaCTCHUAX 1 - 1




8.2, 3HAKOMCTBO C YBEIUYUTEIbHBIMU npubopaMu | - 1 1
%3. PactuTenbHas KIeTKa 1 1 2

9. l Tkanu 4 - 4

gy O611as1 XapaKTepUCTHKA PaCTUTCIBHBIX TKaHe# | | - 1

9.2, Buasl, LUTOJOTMYECKas XapaKTepucTuka M 3 - 3
(QyHKIMM OCHOBHBIX BUJIOB PACTUTE/IBHBIX
TKaHEH

10. BereraTHBHbIE OPraHbl PacTeHHH 8 4 12

10.1. IToGer 1 1 2

10.2. CrtebeJb 1 ero OCHOBHBIE (QYHKIIMU 1 . 1

10.3. Crebernb ApeBeCHBIX pacTeHUH 1 - 1

10.4. JIucT 1 ero OCHOBHBIE QYHKIIMU > 2 B

10.5. KopeHnb 1 - 1

10.6. KopHeBble CHCTEMBbI 1 1 2

10.7 Crienanu3anyst ¥ MeraMopo3bl nodera u 1 - 1
KOpHS

11. PocT, pasBUTHE H Pa3MHOKeHHe BbICIIUX 4 - 4
pacTeHHi

iy BereratuBnoe u Oecronoe  pasMHOXKCHHUE, 2 - 2
10JIOBOE BOCIIPOU3BEICHHUE.

bl PocCT ¥ MHAMBHIyaJIbHOE Pa3BUTHC. 1 - 1

rl 5 duUTOropMOHBIL. [IBIKEHUs PaCTCHHH U PUTM 1 - 1

pa3BUTHSL.

12. PenpoayKTHBHbIE OPraHbl pacTeHHH 10 2 12

12.1. CIOpaHTMU ¥ CIIOPOreHe3 Y HU3IIMX H BBICIIMX 2 - 2
pacTeHui

V2id ['ameTaHruy U raMeTOrCHE3. 1 - 1

12.3. MHUKpPO— ¥ MEracroporenes CeMeHHbIX 1 - 1
pactennil. Cemsazayarok. Orio0TBOPCHUE.

12.4. CtpoeHue LBETKA 1 1 2

12.5. I'unenen. 1 - 1

12.6. AHJIpoLEN. 1 - 1

le 7. Couperus 1 1 2

12.8. OCHOBHBIE THUIIBI I1JI0JI0B 2 - )

CUCTEMATHKA PACTEHU, BAKTEPUI, TPUBOB

13. IapcrBo [IpodsaHKH 3 1 +
HaauapcTBO NPOKApPHOT

13.1: [{naHnOOMOHTHI 1 - 1

13.2. | Hacrosimue 6akTepuu 1 - 1




13.3.

PacnpocTpaHeHue B IPUPOIC, 3HAYCHHUE.
Wcnonp3oBanue OakTepuil B HApOJIHOM
XO3S1CTBE.

13.4. BHOTEeXHOJI0TUU 1 1
14. IlapcTBo I'puodbL. 5 8
14.1. OO61as XapaKTepUCTUKA 0,5 0,5
14.2. Knaccupukaiys rpudoB 0.5 1.9
14.3. Bpoxenne, BUIbl OpoXKEHHUs, YyCIOBHA 1 1
[POTEKAHMs! IPOLIECCOB OPOXKCHHS. ITnecHeBbIE
rpuOBbL.
144. ['puObl — TapasuThl, BHI3BIBAIOIIMC 6one3nu | 1 1
pactenuii. Poiib rpu0oB B IPUPO/IE U HAPOTHOM
XO35UCTBE.
14.5. JTumaiiguky. YKusHennsie Gopmbl. CTpoeHHE 1 1
JUIITAHHUKOB.
14.6. Cum6uo3. ITutanue. Pa3sMHOKCHHE. - 1
14.7. Poib IUIIaitHUKOB B IIPUPOJIE U HAPOAHOM 1 1
XO3SUCTBE.
14.8. Pa3zHooOpa3ue JIMIIAHHUKOB, HUX CBOICTBa, | - 1
U3ydeHHe KU3HECHHBIX GopM
15 [lapcTBO pacTeHHi e 4
15.1. AgtotpodHoe nuTaHue. PoTOCHHTES. 1 1
15.2; CpoiicTBa CBETAa; CHEKTphl TMOMVIOHICHUA MU 1 1
uciyckanus. PoTodu3NYECKUH ITall.
153, TemuoBas (aza: Qukcanys yIJICKUCIOro rasa, 1 1
CUHTE3 YIJIEBOJIOB.
15.4. KocMmuueckas poib dorocunresa.| 1 1
["erepoTpodHOE NUTAHUE pacTCHMI.
16 Hu3mue ¥ BbICIIHE PACTEHHH. 3 +
16.1. Bogopociu. CTpoeHre M KU3HEACATCILHOCTD 2 2
OJIHOKJIETOYHBIX BOJOPOCIICH.
16.2. DKOHOMHYECKOE MCIONIb30BaHue Bojopociei. | 1 1
16.3. M3yueHne BHEIIHETO U BHYTPEHHETO CTPOCHUA | -
BOZIOpOCIEN
17 Bovicuwue cnopoébie pacheHus 6 8
ik 3 Uckomaembie GOpMBI: ICHIOPUTEI, pUHHOQHTHI | 1 1
17.2. OTt/1e71 MOXOBH/IHBIE 2 2
i V3yuyeHye BHENIHETO CTPOCHUS MXOB - 1
17.4. Cnopoegble cocyoucmole pacmeHus . 3 3

[anOPOTHUKOOOpa3HbIE, 1Ay HOBU/IHBIC,
XBOIIIEBUHBIE




17.35. M3y4eHne BHEIIHErO CTPOCHHS AIIOPOTHUKOB M| - 1 1
XBOLIEHN
18 CemeHHble pACMEHUA 2.5 1,5 4
18.1. ApoMop}03bI CEMEHHBIX pacTeHUH. [IuKiIbl 0,5 - 0,5
pa3BUTHSL.
18.2. ["ojioceMEHHBIE, CTPOCHUE U PA3MHOKEHHC 1 0,5 1,5
XBOMHBIX
18.3. MuorooGpasue mokpbiToceMeHHbIX. OcHoBHBIE | 1 - 1
cemeiicTBa  Kjacca OJTHOZIOJIbHBIE
¥ JIBY/I0JIBHBIE.
M3yyeHne opraHoB IIBETKOBOI'O paCTCHUs - 1 1
Utorosast KoH(hepeHLUs -
3auer - 1 1
YuebHblii uIaH Kypca 60TAHHKH H 001ieil 0HO/I0rHH
TemMa KOJIHYeCTBO 4acOB B Kypce
BCEro JEeKIHH | MPaKTHYeCKHe 3aHATHSA
BBenenue 2 1 1
OO0uiue cBeleHHs O PACTEHUAX. 2 i 1
PacTuTe/bHAs KJIeTKA.
Tkanu 2 - 2
BereraTHBHbIE OPraHbl PacTeHHI 6 4 2
PocT, pa3BHTHE H Pa3MHOKeHHe BbICIIMX 2 2 -
pacTeHHUH
PenpoayKTHBHBIE OPraHbl pacTeHHH . 3 2
IapcTBo [Ipo0siHKH 2 z -
HaaunapcTBo NpoKapuoT
IapcTBo I'puobI. 3 2 1
IlapcTBO pacTeHuid 2 2 -
Husmue ¥ BbICIIHE PACTEHHS. 2 1 1
Bricuide cCiopoBble PAaCTEHHSA k 2 1
CemMeHHbIE pacTeHHS 2 1 1
BBeaenue B o0y ouoJioruio.| 4 3,5 0,5
Mo.JieKyJIsipHbIH YPOBEHb KH3HH.
CrpoeHne H QYHKIHH KJIETKH 5,5 0,5
BocnpousBeaenne 0HOTOrHYECKHX CHCTEM - S -
OCHOBHbIE IOHATHA TeHETHKH 8 6,5 1,5




Teopuu 3BOJIIOLHH OPraHHECKOro MHpa

Makpo3BOJIIOIHSA

HTorosast KOH(GEPECHIMS

3ayeT

| | N | N
1
N
1

HTOI'O0

68 50,5 17,5
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