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IHosicHUTEABLHAA 3AIINCKA

1. Craryc nporpaMmMbl

JlanHnass pabouass mnporpamma 1o OWOJOTUM COCTAaBJI€HA HAa OCHOBE
«IIporpaMMbI OCHOBHOTO 00IIeT0 0Opa3oBaHus. bruosorus. 5-9 Kimacce», aBTOPHI:
B.B. Ilaceunuk, C.B. CymartoxuHn, I'. C. Kanunosa, I'. I', [lIsenos, 3. I'. ['anoH1oK,
2018 r. Pabouas mporpamma peanusyercs B yueOHuke B.B. Ilaceunuka, C.B.
CymaroxuHa, I'. C. KanuaoBo# u jip. «buojorus. 5-6 kinaccel» mpeaMeTHast TUHUS
«JIuHuS KU3HUY.

2. IlnanupyeMble NpeIMETHbIE Pe3VJbTAThl _OCBOEHHS Kypca «KuBble

Opra"Hm3Mbi»

IIpeameTHBIMHU pe3yabTaTaMHU U3YyUYEHUs Kypca Ouosioruu B 6 Kiiacce sBIISIOTCS:

Yuamuecs 102KHbI 3HATD:
e OCHOBHBIE KOMIIOHEHTHI OOMEHa BEIIECTB,
0COOCHHOCTH NMUTAaHUS OaKTepUid, TPUOOB, )KUBOTHBIX U PACTHHH;
BU/JIbI YIOOPEHUH;
dboTOoCHHTE3, €r0 POiIh JAJISI PACTCHUH,
0COOCHHOCTH TPOIIeCcca bIXaHUs y PACTCHUH U )KUBOTHBIX;
O0COOCHHOCTH MEePEMEIICHUS BEIIECTB B TEJIE PACTEHUM W )KUBOTHBIX;
0COOCHHOCTH TPOIECCOB BBIJICTICHUS Y PACTEHUN U )KUBOTHBIX
CIIocoObl Pa3MHOKECHHS OPTaHU3MOB;
CTPOCHHE BETe€TAaTUBHBIX U TEHEPATUBHBIX OPTraHOB IIBETKOBOT'O PACTCHUS
(kopeHb, mober, credenb, JTUCT, CeMs, IIBETOK U TUION);
® 0COOCHHOCTH Pa3MHOKCHHS TMTOKPHITOCEMEHHBIX PACTCHHIA;
e KJIacCU(DHKAIIUIO IIBETKOBBIX PACTCHUM;
e ceMmelicTBa IBYIOIBHBIX U OJHOIOJIBHBIX PACTCHHUH.
Yuamuecs 10J1KHbI yMeTh:
® OOBSACHITH CYyTh IIPOIIECCOB JKU3HEACITSIHHOCTH — ITUTAHUE, BBIJICIICHUE,
IbIXaHHUE, Pa3MHOKEHHUE, POCT U Pa3BUTHE;
® YCTaHABJIMBATh B3aUMOCBSI3b CTPOCHHS OPTaHOB C BBIMOJTHACMON (PyHKIIHEH;
e paboTaTh C JIYIOH U CBETOBBIM MHUKPOCKOIIOM;
® y3HaBaTh Ha TAOJIWIAX, TepOAPUIX, PUCYHKAX OPTaHbI IIBETKOBOTO
pacTeHus,
® OO0BSACHATH POJH (DOTOCHHTE3a, OTUIOAOTBOPECHUS, ONIBUICHHS, 00pa30BaHUs
IJIOJIOB M CEMSIH;
e coOxI0aTh NMpaBWiia MOBEACHUS U PabOThI ¢ MPUOOPaAMU U UHCTPYMEHTAMHU
B KaOuHeTe OMOJIOTHH,
® OIpeaeATh MPUHAICKHOCTH OMOIIOTHICCKIX 00BEKTOB K OJTHOMY U3
CEMENCTB NOKPHITOCEMEHHBIX PACTEHHH



YCTAHABIUBATh YEPTHI CXOACTBA U PA3JINYUS Y IIPEACTABUTEIIEH OCHOBHBIX
KJIACCOB LIBETKOBBIX PAaCTECHUH;

ONPEAEIATh IBYAOMHBIC U OJHOLOMHBIE PACTCHUS,

ONPEAEATh TUIBI COLBETUHN U IUIOJOB;

pacrno3HaBaTh YaCcTH L[BETKA,

OOBSACHATH POJIb JUKOPACTYLIUX U KYJIbTYPHBIX PACTEHUN B IPUPOJIE U B
JKU3HU YEJI0OBEKA,

000CHOBBIBaTh HEOOXOJUMOCTh PUHSTHS MEP MO OXpaHe KUBOU MPUPOIBI;
co0JII0/1aTh IPaBUJIA TIOBEJICHUS B IPUPO/JIE.

MeTanpeaMeTHbIMH pe3yJbTATAMH HU3Y4YeHHUS Kypca Ouojoruu B 6 Kiacce

ABJIAKOTCA:

Yyamuecs 1015KHbI YMeETh:

TIPOBOJAUTH MPOCTEHIIIME HAOTIOICHUS, U3MEPCHUS, OIIBITHI;
CTaBHUTh YUCOHYIO 3a/a49y MO/l PYKOBOACTBOM YUUTEIIS,
CUCTEMaTU3UPOBaTh U 0000111aTh pa3Hble BUAbI HH(DOpMAIUY;
COCTABIJIATH IIAH BBITIOJIHCHHUS 3a/1a4H;

IIPOBOAUTH MPOCTEHIITYIO KITACCU(UKAIIMIO dKUBBIX OPraHU3MOB 10
OTJICIBHBIM LIAPCTBAM;

UCIIOJIb30BaTh JIOMOJIHUTEIbHbIE HCTOYHUKH UH(POPMALIUU JIJIS1 BBITIOJTHEHUS
y4eOHOM 3a1a4H;

CaMOCTOSATEILHO TOTOBUTH YCTHOE COOOIIEHNE Ha 2-3 MUHYTHI,
HAXOAUTh U UCTOJIB30BATh MPUINHHO-CIIEJCTBEHHBIC CBSI3H;
CTPOUTH, BBIIBUTaTh U (POPMYIUPOBATH MPOCTEHIITNE TUITOTESHI;
BBIJIETISATH B TEKCTE CMBICJIOBBIC YAaCTH M 03arjaBiINuBaTh UX, CTABUTH
BOTIPOCHI K TEKCTY;

paboTaTh B COOTBETCTBHH C IIOCTABICHHOH 3a/1a4ei;

COCTaBJISITh IMPOCTOW U CJIOKHBIN IUIaH TEKCTA;

y4acTBOBAaTh B COBMECTHOM JESATEIHHOCTH;

paboTaTh ¢ TeKCTOM naparpada u ero KOMIOHEHTAMH;

y3HaBaTh U3ydaeMble OOBEKTHI Ha TaOJIUIAX, B PUPO/IC.

JINYHOCTHBIMHU pe3yJabTaTaMH U3YYCHHS Kypca Onosioruu B 6 Kitacce SBIISIOTCS:

dbopMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K OOYYCHHIO;
dbopMupoBaHUE MO3HABATEILHBIX HHTEPECOB 1 MOTHBOB K 00YUYEHHIO;
dbopMupoBaHUE HABBIKOB MTOBEJICHHS B IIPUPOJIC, OCO3HAHUS IICHHOCTH
3I0POBOTO U O€30MacHOT0 00pa3a KU3HU;

dbopMupOBaHUE OCHOB YKOJIOTHICCKON KYIbTYPHI.



3. Conepxkanue vaeoHoro kypca «buosorusi. ’KuzHenesateJJbHOCTD

opraHu3MoB» 6 kiaacc (35 4, 1 4 B HeAeIO)

Paznea 1. ’KuznenessiTeIbHOCTH Opranu3mos (12 u).

Oo0Omen BemecTB U 3Hepruu (1 gac)

OOwmen BemecTB. CocTaBHEIC KOMIIOHEHTHI OOMEHA BEIIECCTB: ITUTAHUE, TbIXaHNUE,
MOCTYTIUICHUE BEIIECTB B OPraHU3M, UX TPAHCIIOPT U MPeoOpa3oBaHKe, BbIICICHHE.
Hcnonp3oBaHue SHEPrUU OpraHu3MaMH.

IIuTanue xKUBBLIX OPranu3mMon (4 yaca)

Pa3znoo6pasue cnoco6oB nutanus. [luranue 6axrepuii. [luranue rpudoB: rpuObI-
canpoduThl U TpUOKI-Tapa3uThl. OCOOEHHOCTH MUTAHUS U CITIOCOOOB TOOBIBAaHUS
UM Y )KUBOTHBIX. [[ouBeHHOE U BO3/ylIHOE TUTaHue pacteHuid. [lormomenue
BOJbI U MUHEPAIBHBIX BEIIECTB. YIPABJICHHUE MOYBCHHBIM MUTAHUEM PACTCHUM.
MunepainbHble U opranuueckue yaoopenus. CrocoObl, CPOKU BHECEHUS
ynoopenuii. @otocuHTe3. XIOPOIUIACTHI, XJIOPODUILT, UX POJIb B OTOCHUHTESE.
VYnpasnenue GOTOCHHTE30M PACTEHUI: YCIOBUS, BIUSIONINE HA MHTEHCUBHOCTh
dotocunTesa. 3Hauenue GporocunTesa. Poib pacrenuii B 00pa3oBaHUM U
HAKOIUICHUH OPTaHMYECKUX BEIIeCTB U Kucioposa Ha 3emuie. [Ipodiema
3arpsi3HEHUsI BO3IyXa.

JIbIXaHue ;KUBBIX OPraHu3MoOB (2 yaca)

JIpIxaHue Kak KOMIIOHEHT OOMEHa BEIIECTB, €ro pojb B )KU3HHU pacTeHUi. Poib
KUCJIOpOJa B IIpolecce IbIXaHus. JIpIXaHue pacTeHUM, €ro CyIHOCTh. PoJib
YCTBHII, YEYEBUUCK U MEKKIECTHUKOB B ra3000MeHe y pacTeHuil. [I[pumenenue
3HAHUU O JIBIXaHUU MPU BBIPAIIIMBAHUM PACTEHUM U XPAHEHUM ypokasd. JlpIxaHnue
KaK KOMIIOHEHT 0OMEHa BEIIECTB, €r0 POJb B )KU3HU )KMBOTHBIX. OpraHbl JbIXaHUs
y )KUBOTHBIX. OCOOEHHOCTH Ta3000MEHA Y KUBOTHBIX.

Jemoncmpauyusn «Bvloenenue yenekucioz2o 2a3a npu ObIXaHuuy.

IlepenBu:keHMe BelleCTB U BblJleJIeHHE Y sKMBbIX OPraHU3MOB (2 yaca)
Tpancnopt BelecTB Kak cOCTaBHAs 4acTh oOMeHa BemlecTB. [IpoBoasiast
bynxkius creds. [lepeaBuxenne Boabl, MUHEPATBHBIX U OPTaHUYECKUX BEIIECTB
B PACTEHUH. 3alacaHue OPraHMYECKUX BEIECTB B OpraHax pacTeHUM, ux
HCIIOJIb30BaHUE B MPOLECCAX KUZHEACATEIbHOCTHU. 3alllUTa pACTEHUH OT
noBpexAeHui. Boiienenue y pacTeHui: yaaieHue NpoaykToB oOMeHa BEUIECTB
4yepe3 KOpHU, yCThUla U JUcThs. Jlucronan. KpoBs, e€ coctaB, GyHKIIMU U
3HaueHue. KpoBeHOCHas cucTema KHUBOTHBIX, OPraHbl KPOBEHOCHOW CUCTEMBI:
cocynibl U cepaie. Posib reMonuM@bl 1 KPOBU B TPAHCIIOPTE BEUIECTB B OPraHU3ME
KMBOTHOTO U OCYILECTBJICHUU CBSI3U MEXK/Y €r0 OpraHaMMU.

VY nanenue npoaykToB oOMeHa BEIIECTB U3 OPraHU3Ma >KUBOTHOTO 4epe3 KaOphl,
KOXY, JIETKUE, IMOYKHU.



Pa3MHoKeHHe, POCT M Pa3BUTHE )KUBBIX OPraHu3Mos (3 yaca).

Pa3zmHoOXeHME OpraHu3MOB, €ro pojb B IPEEMCTBEHHOCTH ITOKOJICHUH.
Pa3mHoXeHue Kak BaykHelIee CBOMCTBO Opranu3MoB. CriocoObl pa3MHOXKEHHUS
opranu3moB. becrnonoe pazMHOkeHHE, ero ocoO0eHHOCTH. [los10BOE pa3zMHOXKEHNE,
ero ocooeHHoctu. ITonossle kneTku. OmnonorBopenue. [Ipuunnel pocra
opranu3MoB. [Ipo0IKUTEIbHOCTh pOCTa pACTEHUN U KUBOTHBIX. OCOOEHHOCTH
pocta pacteHui. Poct u pa3BuTHe )XUBOTHBIX.

Jlabopamopnasa paboma Ne 1 «Becemamusnoe pasmHodicenue KOMHAMHBIX
pacmeHul»

Paznen 2. CtpoeHue U pa3HooOpa3ne NOKPbITOCEMEHHBIX pacTenni (21 v).

Opranbl NOKpbITOCEMEHHBbIX pacTennii (13 yacoB)

CrtpoeHnue ceMsiH TOKPBITOCEMEHHBIX pacTeHui. PasHooOpasue cemsH. CTpoeHue
cemeHu. OCOOEHHOCTH CTPOEHUSI CEMSH JIBYAOJIbHBIX U OJTHOAOJIBHBIX PACTECHHUIA.
buonornueckas poiab CEMEHH.

Jlabopamopnasa paboma Ne 2 «CmpoeHnue cemsny.

@yHKuuK KOpHs. Bunbl kopHeil. Tumsl KOpHEBbIX cucTeM. CTpOECHHE KOPHS.
30HbI KOpHs. BiiustHue ycinoBuil cpeibl Ha pOCT U pa3BUTHE KOPHSI.
BunonsmeHneHust KOpHEN.

Jlabopamopnasa paboma Ne 3 «CmpoeHue KopHegvix cucmemy.

[ToGer. JIucropacnonoxkenue. 3HaueHue modera B )ku3HU pacteHus. [louka —
3a4aTo4yHbIi ober. Buasl u crpoeHue movek. ['eHepaTuBHBIC U BETETaTUBHBIC
nouku. PocT u pazButue mobera.

Jlabopamopnas pavoma Ne 4 « Cmpoenue nouex. Pacnonoowcenue nouex na
cmebney.

Crebenp kak yacTh modera. Ctpoenue credisi. PaznooOpasue crebeit. 3naueHue
cTeOs.

Jlabopamopnan paboma Ne 5 « Buympennee cmpoenue opegecrozo cme0isy.
OcHoBHble (pyHKIIMM UcTa. Pa3HOOOpa3ue nucTheB 1o BeIUYUHE, (opMe,
okpacke. BuemnmHee cTpoenue nmcta: popma, pacmoyiokeHne Ha cTede,
xwuikoBanue. Knertounoe crpoenue nmcra. CTpoeHHE KOKHIIBI JIHCTA U €€
¢ynkiuu. Ctpoenne u poiib yeThull. CTPOCHHE MSIKOTH M JKUJIOK JIUCTA.
BunonzMeHeHus IMCTHEB.

Jlabopamopnas paboma Ne 6 «/lucmvs npocmole u crodxcHvie. JKunkosarue u
JIUCTMOPACHOIONCEHUEY.

Jlabopamopnasa paboma Ne 7 « Cmpoenue Koxicuybl TUCMA».

Bunousmenenus moberoB: KOpHEBUILE, KIIyOeHb, TyKOBUIIA.



Jlabopamopnan paboma Ne 8 « Cmpoenue kiyons kapmogensn. Cmpoenue
JIYKOBUYBL PENUAMO20 VKA.

[[BeToK —BUIOM3MEHEHHBIN YKOPOUECHHBIN 1o0er. Pa3BuTHe 11BETKA U3
reHepaTuBHON MoYku. CTpoeHUe 1BETKa. TUIbl IBETKOB. J[ByIOMHBIE U
OJIHOJIOMHBIE PACTECHUS.

Jlabopamopnasa paboma Ne 9 « Cmpoenue ysemxa.

Bunel couBetuii. buosornueckoe 3HaueHUE COLBETHUU.
Jlabopamopnasa paboma Ne 10 « Coysemusy.

Crpoenue mnonoB. Knaccudukanus miuonos. @yHkuuu miogoB. CoyHbIe MI0bI.
Pa3Hoobpa3ue cyxux mnonoB. PacnpocTpaneHue miao10B U CEMSIH.
Jabopamopnasn paboma Ne 11 «Counvle u cyxue nioowviy.

Pa3smuoxenue IMOKPBITOCCMCHHBIX paCTeHHﬁ. Omnbpuienue u ero TUIBEL. Ponib
OITBIJICHUA B 06p330BaHI/II/I IIJIOJ0B U CCMH. OHHO}IOTBOpeHI/Ie Y OBCTKOBBIX
paCTCHHﬁ. buonoruueckoe 3HaueHUE OIIOAOTBOPCHMUA.

Knaccupukanus nokprIToOceMEHHbIX pacTeHuii (7 4acoB).

Kinaccuduxanys mokpbeIToceMeHHBIX pacTeHui. [Ipu3Haku pacTeHuit kiacca
JBynonsubie u OgnononbHbie. CemeiicTBo KpecroupeTHbie. CeMeNCTBO
Posonsetunie. CemerictBo IlaciaénoBeie. CemerictBo CrnoxxHonBeTHBIE. CEMENCTBO
Bob6osrlie. Kitacc Oqnononeabie. CemerictBo 3naku. CeMencTBo JInaeiHbIeE.
JlvkopacTyiue U KyJIbTypHBIC BU/IbI, UX 3HAUCHUE.

MHoroo6pa3ue xkuBoii npupoabl. Oxpana npupoasi (1 yac)
Mmuoroo0pa3zue xxuBoi mpupoasl. Oxpana npuposl. [IpuuuHbl CHIKEHUS
Oounonornyeckoro paznoodpasus. [IpupogooxpanHbie MEPONIPUSATHS.
[IpuponooxpaHHbIE TEPPUTOPUMN.

®opMbl Opranu3annu yueOHbIX 3aHSATHH: TPYINOBas, NapHasi, UHAWBUAYyalIbHas U
(bpoHTanbHas.

Pe3epBHOE Bpemsi— 2 4.

B cooTBeTcTBUM ¢ yueOHBIM MIIaHOM HIKOJIBI Ne56 100aBiIeHbl YPOKU B paMKax
®I'OC - BHyTpHYy4eOHBIN 00pa3oBaTenbHbI MOAYITH (BOM) «Mup KUBBIX
CYyILIECTB.

4. dopMBbI OPraHU3ANNH VIEOHBIX 3AHATHA, OCHOBHBLIE BUIbI VUE€OHOM

ACATCIbHOCTH.

Dopmul ypoka:




® YPOK O3HAKOMJICHUS C HOBBIM MAaTEpHAIOM;
®  YPOK 3aKpEIUIEHUS U3YYEHHOI0 MaTepuania;
® YPOK NPUMEHEHUS 3HAHUU U YMEHUU,

® ypok 0000IIEHUs U CUCTEMATU3AIlUN 3HAHU;
®  BHUJIEO-YPOK;

® ypok-Oecena;

® YPOK-TIPaKTUKYM;

®  YPOK-UCCJIEIOBAHUE;

® caMocCTOsTeNbHas paboTa yJaluxcs;

e 7abopaTOpHBIEC U MPAKTUYECKUE PAOOTHI;

® VYPOK C AUJAKTUYECKON UTPOMH;

Ocnoegnble 6UOblL YUCOHOU OeAMETbHOCHIU:

® caMocCTOsITeNbHAs paboTa ¢ y4eOHUKOM, JIEKTPOHHBIMH 00pa30BaATEIILHBIMU
pecypcamu (O0P);

® COCTaBJICHHE CXEM U TaOJIuII,

e paboTa C AMTAKTUICCKIM MaTEepPHAIIOM;

e pabora B mapax;

e pa0orTa B IpyImIax;

e paboTa ¢ pa3INIHBIMU O0BEKTAMH;

® IPOCMOTP M O0CYXeHHE YICOHBIX (DHIIBMOB,;

e HaOJIOJCHNUE 32 IEMOHCTPAITUSIMU YIUTEIIS;

e 00BsACHEHUE HAOIIOMAEMBIX SIBJICHUNA.

KanengapHo-temaTnyeckoe njianupopatue kypca «buojaorus. 5-6 kaace»
6 kiacc, 6a30Bblii ypoBeHb. 2019-2020 yueonsblii ro.

YMK B.B. Ilaceunuk «buoJsiorus. 5-6 kjiacco» npeaMerHas JUuHus «JIMHus
JKH3HIW», 35 yacoB, 1 yac B Heaed1o.

Tema Conepxanue XapakTepucTrKa
OCHOBHBIX BUJIOB
JIESITETbHOCTH YYaIIUXCS

KU3HEAEATEJIBHOCTb OPTAHU3MOB. MHOI'OOBPA3HUE
OPI'AHU3MOB.
6 kiacc (35 gacos, u3 Hux BOM — 8 yacoB)

KuzHeneATeIbHOCTh OPranu3sMoB (12 yacos)




OOmeH BeniecTs -
[JIaBHBIN NPU3HAK
KU3HHU.

Oo0mMmen BemecTB. CocTaBHEIE
KOMITOHEHTHI OOMEHA BEIECTB:
NUTaHUE, IBIXaHHE, TOCTYIICHUE
BEIIECTB B OPTraHU3M, UX
TPAHCHIOPT U Mpeodpa3oBaHUeE,
BhIJIcIIcHUE. Micnioib30BaHue
SHEPTUU OpTraHU3MaMH.

Bbiensior cyiiecTBeHHbIE
NpU3HAKK OOMeHa
BEIIIECTB.

OOOCHOBBIBAIOT 3HAUECHHE
SHEPTHH TSI )KUBBIX
OpPTaHU3MOB.

Jloka3bIBaroT poACTBO U
CXOJICTBO >KUBBIX
OpPTaHH3MOB.

[Mutanue 6axTepuit,

FpI/I6OB 1 )XMBOTHBIX.

Pa3nooOpasue crnocoboB nuTaHus.
[Mutanue 6akrepuil. [luranue
rpuOOB: TpUOBI-caripOPUTHI U
rpuObI-napa3utbl. OcCOOEHHOCTH
NUTaHUS U CIOCOOOB JI0OBIBAHMS
MU Y 5KUBOTHBIX.

Omnpenenstor crmocoOb!
MIUTaHUsT OaKTEpHid,
IpUOOB M JKUBOTHBIX.
Onpenenstor 0COOCHHOCTH
[MUTaHUS

PaCTUTEIbHOS THBIX,
IUIOTOSIIHBIX Y BCESITHBIX
YKUBOTHBIX.

Pa3nuuaroT )KUBOTHBIX 110
criocoOy 10ObIBaHUS
ML,

[Iutanue pacTeHu.

[TouBeHHOE U BO3YIIHOE MUTAHUE
pactenuit. [lormomenue BoabI 1
MUHEPAIbHBIX BEIIECTB.

BBICISIOT CylIieCTBEeHHbBIE
MIPU3HAKH TOYBEHHOTO U
BO3JTYIITHOTO MTUTAHUS.
OOBSICHSIOT POJIb TUTAHUS
B OOMEHHBIX IIPOIIeccax.

Y nobpenns. (BOM)

VYmpasieHue noYBEHHBIM
MMATAaHUEM PACTECHUHU.
MuHepanbHbIe U OpraHUYEeCKue
ynoopenus. CriocoObl, CPOKH
BHECEHUS YI00PECHHIA.

OOBSACHSIOT
HEO0XOIUMOCTh
BOCIIOJIHEHUS 3araca
MUTATEJILHBIX BEILIECTB B
TOYBE MYTEM BHECCHUS
yIOOpEHUH.

O1LieHuBAIOT BpE/I,
HaHOCUMBIN OKPYIKAIOLIEH
CpeJie UCTO0JIb30BAaHUEM
3HAYUTEIbHBIX 7103

yA00peHUH.
DOoTOCUHTE3 doTtocuHTEe3. XIIOPOIIACTHI, BeisBistor
XJIOPOdHILI, KX POIH B MPUCIIOCOOJIEHHOCTD
dboTocuHTE3€E. YNpaBiIcHUE pacTeHUH K

(hOTOCHHTE30M PACTECHUM: YCIOBUS,
BJIUSIONINE HA HHTCHCHBHOCTD
dboTocuHTe3a. 3HAUCHUE
dbotocunTesa. Ponb pactenuii B
00pa30BaHUY U HAKOTJICHUH
OpPraHUYECKUX BEIIECCTB U

WCIIOJIb30BAHUIO CBETA B
nporecce (OTOCHHTE3A.
Onpenensior ycioBus
npotrekanusi GOTOCUHTE3RA.
OOBSCHSIOT 3HAUCHHE
dboToCUHTE3A U POJTH




kuciopoaa Ha 3emie. [Ipobiema
3arpsi3HEHUs BO3yXa.

pacTeHuy B IpUPOJE U
JKA3HU YEJIOBEKA.
IIpuBoaAT nOKAa3aTENIbCTBA
HEOOXOJIMMOCTH OXpaHbl
BO3yXa OT 3arpsi3HECHUM.

JIpIxaHue pacTeHUMN.

JIpIxanue Kak KOMIIOHEHT oOMeHa
BEILIECTB, €r0 POJIb B KU3HU
pacrenuid. Poisib kuciopozaa B
npouecce apixanus. Jlpixanue
pacTeHui, ero CymHocThb. Poib
YCTBHUII, YCUEBUUECK U
MEXKJICTHUKOB B Ta3000MEHE Yy
pactenuit. [I[pumMeneHune 3HaHuM O
JIbIXaHUM TIPU BhIpAIIUBAHUN
pacTeHuil U XpaHEHUHU yposKasi.
Jemoncmpayun «Bvloenenue
VeNleKUC1020 2a3a npu ObIXAHUUY.

Bb1aensoT cyuiecTBeHHbIe
NIPU3HAKH JIBIXaHUSI.
OOBSICHAIOT POJIb AbIXaHUS
B Ipoliecce oOMeHa
BELIECTB.

Onpenenstor 3HaYCHUE
JIBIXaHUS B KU3HU
pacTEHHUM.

[IpuMeHSIOT 3HaHUSA O
JIBIXaHUH TIPH
BBIpAIIMBAHUH PACTCHUN U
XpaHEHUHU ypoxKasi.
OOBICHSIIOT PE3yNIbTAThI
OTIBITA M0 U3YUYEHUIO
JIBIXaHMSl Y paCTEHUI.

,HI)IXaHI/Ie KHNBOTHBIX.

JlpIxaHre KaKk KOMITOHEHT OOMeHa
BEIIIECTB, €r0 POJIb B KU3HU
KHUBOTHBIX. OpraHbl JbIXaHUS Y
KHUBOTHBIX. OCOOEHHOCTH
razoo0MeHa y )KMBOTHBIX.

Bbi1ensI10T CyIlIeCTBEHHBIE
MIPU3HAKU JbIXaHUA.
OOBSCHSIOT POJIb JTBIXaHUS
B IIpo1iecce ooOMeHa
BCIIIECTB.

OnpenenstoT 3HaYCHHUE
NIIBIXaHUS B )KU3HHU
’KUBOTHBIX.

Onpenensitor yepThl
CXOJICTBA ¥ OTJINYUS B
JIBIXaHUW PACTEHUH U
JKUBOTHBIX.

[TepenBuxenue
BEIIECTB Y PACTCHUM.
Brigenenue y
pacTeHUMN.

TpaHCOpPT BEMIECTB KaK COCTaBHAs
4acTh OOMEHa BEIIECTB.
[TpoBoasmas hyHKIMS cTEOIS.
[TepeaBuxeHUE BOIBI,
MUHEPAJIbHBIX U OPraHUYECKHUX
BEIIIECTB B paCTEHHUH. 3amacaHue
OpraHUYECKUX BEIIECTB B OpraHax
pacTeHUi, UX UCMIOJIB30BaHUE B
MPOLECCAX KUZHEACATEIBHOCTH.
3anmra pacTeHU OT
MTOBPEKICHUM.

Brinenenue y pacteHuil: yaajaeHue
IPOJYKTOB OOMEHA BEIIECTB YEPE3

OOBSICHSIIOT POJIb
TpaHCTIOPTa BEIIECTB.
OOBSACHSIOT 3HAUCHHE
MPOBOSTICH (PYHKITUU
cTeOs.

OOBSICHSIOT 0COOEHHOCTH
NePEIBIKCHUS BOJIBI,
MUHEPATbHBIX U
OpPraHMYECKUX BEIIECTB B
pacTCHUSX.

Onpenensior poib
BBIJICJICHUS B MPOIIECCE




KOpPHH, YCTBHUIIA U JIUCTHA.
JInctoman.

oOM€Ha BEILECTB y
pacTEHHUM.

[TepenBuxxenue KpoBb, €€ coctaB, hyHKIIMU U OOBSACHSIIOT 0COOCHHOCTH
BEILIECTB Yy 3HaueHue. KpoBeHOCHas cucteMa | epeIBUKEHUS BEILIECTB B
KUBOTHBIX. YKUBOTHBIX, OpraHbl KDOBEHOCHON | OPraHU3Me )KMBOTHBIX.
Beinenenue y cUCTeMBI: cocynbl U cepaue. Poins | Onpenensror 3HaueHue
KUBOTHBIX. reMoJIuM(bI U KPOBU B TPAHCIIOPTE | MEPEIBUKEHUS BEILIECTB B

BEILECTB B OPraHNU3ME KUBOTHOIO | JKU3HU OPTraHU3MOB.

Y OCYILECTBIICHUU CBA3U MEKY Onpenenstor poJib

€ro OpraHamu. BBIJICTIEHUS B IIPOLIECCE

VY nanenue npoaykToB ooOmMeHa oOMeHa BEIECTB y

BEILECTB U3 OPraHU3Ma JKUBOTHOTO | JKUBOTHBIX.

yepes Ka0pbl, KOXKY, JETKHE,

MIOYKH.
PasmHoOxkeHue Pa3zMHOXkeHnEe Oprauu3MoB, €ro Onpenenstor 3HaueHue
OpraHU3MOB. POJIb B IPEEMCTBEHHOCTH Pa3MHOKEHUS B KU3HU
becrnionoe IIOKOJICHUH. Pa3zMHOXKeHMEe Kak OpPraHu3MOB.
pasmHoxenue. BOM. | Baxueiiiee cBOMCTBO opranu3mMoB. | OOBACHSIOT pOJib

CniocoObl pa3MHOXKEHHUS Pa3MHOKEHHS.

opranu3MoB. becnosoe
Pa3MHOXEHHUE, €r0 0OCOOEHHOCTH.
Jlabopamopnasa paboma Ne 1
«BecemamusHnoe pazmHodcenue
KOMHAMHBIX PACMEHULLY

OmnpenensroT 0COOEHHOCTH
0€ecI10JI0TO pa3MHOKCHHS.
OOBSCHSIOT PEe3yIbTATHI
1abopaTopHOU pabOTHI IO
BEreTaTHBHOMY
Pa3MHOXKEHHUIO.

IlomoBoe
Pa3MHOKEHHUE
OpPraHU3MOB.

[TomoBoe pa3mMHOXKEHHUE, €T0
ocobeHHocTH. [10J10BBIE KIIETKH.
O1u1010TBOPEHHUE.

Onpenenstor 0COOEHHOCTH
U TIPEHMYIICCTBA
MIOJIOBOTO Pa3MHOKCHHUS.
OOBACHSIIOT 3HAYEHHE
IIOJIOBOT'O Pa3MHOKEHUS
JUUISL IOTOMCTBA U
DBOJIIOLIHH.

Poct u pazButue —
CBOMCTBA KUBBIX
OpTraHU3MOB.

[IpyunHBI pOCTa OPraHU3MOB.
[IpoaoIKUTENBHOCTH POCTA
pPACTEHHUH U )KUBOTHBIX.
OcobOeHHOCTH POCTa PACTCHHIA.
Poct u pazBuTHE KUBOTHBIX.
Jemoncmpayun «Onpeoenenue
803pacma O0epesves no CRULY»

OOBSICHSIOT 0COOEHHOCTH
MPOIIECCOB POCTA U
pa3BUTHSA y PACTEHHUU U
KUBOTHBIX.

OnpenensitotT Bo3pacT
JiepeBa 1o CIUIY.
OOBACHSIOT 0COOEHHOCTH
pocTa U pa3BUTHS
KUBOTHBIX.

CTpoeHue 1 MHOT000pa3ue MOKPHITOCEMEHHBIX pacTennii (21 gac)




Ctpoenue ceMsiH
MOKPBITOCEMEHHBIX
pacTeHUM.

Pa3noo6Opasue cemsin. Ctpoenue
ceMeHu. OCOOEHHOCTH CTPOEHUs
CEMSIH JIBYI0JIbHBIX U
OJHOJOJIBHBIX PACTCHUHN.
buonorunueckas ponap ceMeHu.
Jlabopamopnasa paboma No 2
«Cmpoenue cemany.

BbIIenstoT CTpyKTypHBIE
KOMIIOHEHTBI CEMSH.
CpaBHUBAIOT CTPOCHHE
CEMSH JIBYJIOJIbHBIX U
OJHOJOJIbHBIX PACTCHUM.
CoCTaBIAIOT CXEMY
CTPOCHUE CEMSH.

Buzael kopHen U TUIIBI
KOPHEBBIX CUCTEM.

OyHKuy KOpHs. Buasl kopHen.
THUIIBI KOPHEBBIX CUCTEM.
CrpoeHnune KopHA. 30HbI KOPHS.
Jlabopamopnasa paboma Ne 3
«Cmpoenue KopHegvix cucmemy.

Onpenenstor BUABI
KOpHEH U THUIIbI KOPHEBBIX
CUCTEM.

OOBACHAIOT B3aMOCBSI3b
CTPOEHHUS KJIETOK
pa3IMYHBIX 30H KOPHS C
BBINOJIHSIEMbIMU
(GYHKIUSIMHU.

Bunounsmenenus
kopHeit (BOM).

Binmsiue ycioBuli cpenbl Ha poCT U
pasBuTHE KOpHs. Bunonsmenenus
KOpHEM.

Pa3nnuaroT Ha KUBBIX
o0BeKTax, repbapHoOM
Marepuase, TabauIax
BUJIOM3MEHEHUS KOPHEH.
OOBSACHSIOT CBA3b
CTPOCHUS
BUJIOU3MEHEHHBIX KOPHEN
C BBITIOJIHSIEMOM

byHKIMEH.
[ToGer u moukw. [ToGer. JIuctopacmnonoxkeHue. OnpenenstoT TUIIBI
3HaueHue mobera B KU3HU JMCTOPACIIONIOKCHUS.

pactenus. [louka — 3a4aTOYHBIN
noOer. Buasl u cTpoeHue moyex.
I'enepaTuBHBIC U BEereTaTHBHBIC
nouku. PocT u pa3Butue nobera.
Jlabopamopnasa paboma Ne 4
«Cmpoenue nouex. Pacnonosicenue
nouex Ha cmeobey.

PacmioznaroT BBl OYEK.

Ctpoenue ctedrs.

Crebernpb Kak JacThb rmooera.
Crpoenue crebmnsi. PaznooOpasue
cTebneit. 3HaueHne cTeOIIs.
Jlabopamopnasa paboma Ne 5
«Brhympennee cmpoenue opesecroz2o
cmeonsay.

[IpuBoAST MpUMEPHI
Pa3HOOOpAa3HBIX TUIIOB
cTeos.

Y cTraHaBIuBarOT
B3aUMOCBSA3b MEXKIY
CTpOCHHUE CTEONIS 1
BBITIOJIHSIEMOH (DYHKIUEH.

Buemnee ctpoenue
mucta (BOM).

OcHOBHBIEC (PYHKITUH JIHCTA.
Pa3nooOpasue nucTheB 1o
BelMuuHe, (popMme, OKpacke.
Buemnnee ctpoenue aucrta: hopMma,

Pacno3HaroT IUCThA 10
dhopme.

Onpenensdror TUIl
JKUJIIKOBAHUSL.




pacroJio’)KeHue Ha cTedlie,
YKUJIKOBaHHUE.

Jlabopamopnasa paboma Ne 6
«/lucmws npocmwie u cnoxcHoie.
Kunkoeanue u
JIUCMOPACNONIONCEHUEY.

PaznuyaroT pocTele u
CJIOKHBIE JTUCThS,
YEPELIKOBBIE U CUASUHE,
JUCTOPACIOJIOKECHHUE.

Kiierounoe ctpoenue

CrpoeHune KOXKHUIIbI IUCTA U €€

YcranasBiuBaroT U

nucta (BOM). dbyakuuu. CTpoeHue u poJib OOBSICHSIIOT CBSI3b
ycThull. CTpO€HHE MSIKOTU U cTpoeHus U QYHKIUH
KUJIOK JTUcTa. BumonsmeneHnus KOXKHIIBI, MAKOTH U KHJIOK
JIUCTHEB. JIUCTA.
Jlabopamopnas pavoma Ne 7 Pa3BuBarT ymMeHue
«Cmpoenue Kodcuybl TUCMAN. paboTaTh ¢ MUKPOCKOIIOM.
CobmroaroT nmpasuia
paboOThl C MUKPOCKOIIOM.
Bunousmenenus Bunousmenenus mooeros: Omnpenensitor 0COOEHHOCTH
noOeros. KOpHEBHUIIIE, KITYOeHb, JIYKOBHUIIA. CTpOCHUS
Jlabopamopnas pavoma Ne 8 BUJIOU3MEHEHHBIX
«Cmpoenue K1y6Hs kapmodgens. I0OEroB.
CmpoeHue JIYKOeUYyvbl pendamoco PazmuuaroT Ha JKUBBIX
JYKa». o0BeKTax, repbapHoOM
MaTepuae, Tabiuuax
BUJIOM3MEHEHHBIE TTOOETH.
Ctpoenue u LIBeTOK —BUION3MEHEHHBIMN Pacrio3HaroT Ha >KUBBIX
pazHooOpaszue YKOPOUYCHHBIN 1ooer. PazButue o0BbeKTax, repbapHOM
IIBETKOB. L[BETKA U3 F'€HEPAaTUBHOMN MOYKHU. MaTepuae, Tabiuiax
Crpoenue uBeTka. TUIBI IBETKOB. | YAaCTH LIBETKA.
JIByZIOMHBIE Y OJTHOJJOMHBIE OnpenensitoT 1ByJOMHBIE
pacTeHus. Y OJIHOJIOMHBIE PACTEHHUSI.
Jlabopamopnas paboma Ne 9
«CmpoeHue ysemxay.
CouseTusi. Bupe! consetuii. buonornueckoe OnpeaensitoT TUTIBI

3HA4YEHHUE COI[BETHH.
Jlabopamopnasa paboma Ne 10
«Coysemusiy.

COILIBETHH.

PazmuuaroT conBeTus
CJIOKHBIC U TTPOCTHIE.
Pacno3HaroT Ha JKMBBIX
o0beKTax, repobapHOM
Martepuae, TadauIax
COILIBETHSI.




CouHbBI€E TLIOABI
(BOM).

Ctpoenue mioaos.

Knaccudukanus ninonoB. @yHKIUU

1040B. COYHBIE TUIOJIBL.
Jlabopamopnasa paboma Ne 11
«CouHvle u cyxue nioowly.

Onpenenstor TUTBI
IUIOJIOB.

Pacnio3HaroT Ha KUBBIX
o0BeKTax, repbapHOM
MaTtepuale, Tabiuuax
TUTO/IBI.

Cyxue miojbl

Pa3Hoo0Opasue cyxux mioaos.

IIpoBoasr

(BOM). Pacnpoctpanenue miogoB U ceMsiH. | KilacCU(pUKaIMIoO MI0/10B.
Ha3spiBaroT crmocoOsl
pacrpoCTpaHEeHUS TIJI0/I0B
U CEeMSsIH.

Pa3zmHoxkeHue OnbuieHue u ero tumbl. Poib OOBSCHSIOT 3HAUCHHE

MOKPBITOCEMEHHBIX | OMBUICHUS B 00pa30BaHUM TUIOJIOB | ONBUICHUS U

pacTeHuH. u ceMstH. O1I0/10TBOPEHUE Y OTIOZIOTBOPEHHS.

IIBETKOBBIX PACTCHUIA.
buonornueckoe 3HaueHME
OTUIOJIOTBOPECHHUSI.

Knaccuduxanus Knaccudukanus BriaenstoT npu3Haku

MOKPBITOCEMEHHBIX | IOKPBHITOCEMEHHBIX PACTCHUH. KJIACCOB.

pacTeHuil. [Tpu3Haku pacteHuii kiiacca OnpenensitoT 4epThl

JIBynonbhble 1 OJTHOOIBHBIE.

CX0aCTBa U pa3jInvyus
MCIKAY PaCTCHUAMU
Pa3HbIX KJIAaCCOB.

Knacc JIBynonpHbie.
CemelicTBO
KpecrouseTHsie.
CemelicTBO
Po3onBetHrle.

CemeiictBo KpecTonBeTHbIE.
CewmelictBo Po301IBETHEIE.
JlukopacTyiue U KyJabTypHbIE
BU/IbI, UX 3HAYECHUE.

Pacno3HaroT Ha )KUBBIX
o0BbeKTax, repobapHOM
Marepuaje, TaoImIax
pacTeHHsl ceMencTBa
Po3onBerHsie u
Kpecrouserhsie.
Onpenenstor poiib
pacTeHuM B IPUPOJIE U JJIs
YeJI0BEKa.

Knacc /IBynonbHbIE.
CewmeiicTBO
ITacnénoBnie.
CewmeicTBO
CI10)KHOIBETHEIE.

CewmetictBo IlacnénoBrie.
CewmetictBo CIIOKHOIIBETHBIE.
JlukopacTtyIye U KyJIbTypHBIC
BHUbI, X 3HAUCHUE.

Pacno3HaroT Ha KMBBIX
o0BeKTax, repoapHOM
Marepuaje, TaoIuax
pacTeHus ceMencTBa
[TacnénoBbie u
C0XHOIIBETHBIC.
Onpenenstor poJib
pacTeHul B NPUPOJE U IJIs
YyeJIOBEKa.

Knacc [IBynonbHbIE.

CewmeiictBo boOoBHIE.

CewmeiictBo boOoBHIE.
JlukopacTyIye U KyJIbTypHBIC
BHUbI, X 3HAUCHUE.

Pacno3HaroT Ha JKUBBIX
o0beKTax, repobapHOM
Martepuase, TadauIax




pacTeHus CEMEUCTBa
Bobosbie.

Onpenenstor poiib
pacTeHuy B IPUPOJE U IJIs
YEJIOBEKA.

Kmnacc OnHononsHbIE
CeMencTBO 3naKu.

CewmeiictBo 3naku. /ukopacrymue
U KyJIbTYPHBIE BUJIbI, UX 3HAYEHUE.

PacniozHaroT Ha KUBBIX
o0BeKTax, repbapHoM
MaTtepuae, Tabiuuax
pacTeHHs CEMENCTBa
3naku.

Onpenensitot posib
pacTeHu# B MPUPOJIE U IS
YeJIoBeKa.

Kmacc CewmeiicTBO JInnenHwie. Pacmo3HaroT Ha JKMBBIX
OnHOMOJBHEIE. JlvkopacTyiue u KyJIbTypHbIE o0BbeKTax, repoapHOM
CewmeiicTBO BHU/IbI, UX 3HAUCHHE. Marepuase, TabIuIax
JIunennsle. pacTeHusl CEMENCTBA
JIunenHeie.
Onpenenstor poib
pacTeHuil B IpUpoIe U JJIst
YyeJIoBeKa.
MHoroo06pa3zue [IpyuunHBI CHUKEHUS Ha3pIBaroT npuyunuHbI

YKUBOU MPUPOIBI.
OxpaHa nIpupoBbI.

OMOJIOTHYECKOTO Pa3HOOOpa3us.
[TpupomooxpaHHbIE MEPOTIPUSITHSL.
[TpupomooxpaHHbIE TEPPUTOPHUH.

CHUKEHUS
OHOJIOTUYECKOTO
pa3zHoOOpasus BUJIOB.
Onpenenstor poJib
MPUPOJIOOXPAHHBIX
MEPONPUATUN U CO3IaHUS
MPUPOJIOOXPAHHBIX
TEPPUTOPUH.

PezepBHOE BpeMsi— 2 4




