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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o OWoOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yibTaTaM OCBOCHUSI OCHOBHOM
oOpa3zoBaTeNnbHON  TporpaMMbl ~ OCHOBHOrO  obmiero  oOpa3oBaHus,
npencraBieHHbix B ®I'OC 00O, a Takxe ¢denepanbHOl paboueil mporpaMmbl
BOCITUTaHUA.

[IporpamMma mo Ouosiornu HarmpaBieHa Ha (HOPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOU TPaMOTHOCTH OOYYAIOIMXCSl U OpraHU3alUI0 U3yd4eHUs] OUOJIOTHU Ha
JeSTeIbHOCTHOM OCHOBe. B mporpamme 1m0 OMOJOTUM  YYUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOTo npeamera B peanuzanuu tpedoannii @I'OC OO0 k
IJJAHUPYEMBIM JUYHOCTHBIM W METaNpeIMETHBIM pe3ysbTaTaM OOyYeHHs, a
TaKXKe peau3aiusi MEXKIPEAMETHBIX CBSI3€M €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUS.

B mporpamme mo OHOJOTMM OINpPENESIOTCS OCHOBHBIE LIENU W3YyYEHUs
OMOJIOTMM HAa YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl ~ OCBOGHHMS ~ MPOTPaMMbl 1O  OHOJOTHUHU:  JIMYHOCTHEIE,
MeTarnpeIMeTHbIe, TpeAMETHbIC. [IpeMeTHbIe TIaHupyEeMbIe PE3yJIbTAThI JaHbI
JUTSL KQXJI0TO T'0J1a U3y4eHUsl OMOJIOTUH.

buonorus pa3BuBaeT npeAcTaBIeHUS O MO3HABAEMOCTH >KUBOM MPUPOJIBI U
MeTo/laX €€ MO3HAHUS, MO3BOISIET CPOPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUH O
KUBBIX CHCTEMax, YMEHHS WX TOJydaTh, NPHCBAWBAaTh W TPUMEHSITH B
KU3HCHHBIX CUTYaIIUSX.

buonornueckast moaroroBka obOecrieynBaeT MOHHUMAaHUE OOYYaIOIIUMHUCS
HAYYHBIX MPUHIIMIIOB YEJIOBEUECKON NEATENbHOCTH B MPHUPOAE, 3aKIaJbIBACT
OCHOBBI 9KOJIOTHYECKOH KYJIbTYPHI, 3I0pPOBOTO 00pa3a KU3HH.

Hensmu n3ydeHus OMOJIOTHH Ha YPOBHE OCHOBHOI'O 0O0OIIEro 0Opa3oBaHUs
SIBJISTFOTCSI:

¢opMupoBaHHE CHUCTEeMBl 3HAaHMHW O TPHU3HAKAX M  MpoIeccax
KHU3HEACSITEILHOCTA OMOJOTHYECKUX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIui;

dbopMupoBaHUe CUCTeMbl 3HAaHUH 00 OCOOCHHOCTSIX  CTPOCHWUS,
KUBHENIEATCIIbHOCTH OpraHW3Ma 4YeJIOBEKa, YCIOBUSX COXPAHEHHS €ro
3JI0POBBS;

dbopMHpOBaHWE YMEHUN NPUMEHSATH METOJBI OMOJOTHYCCKON HAyKHW IS
M3y4eHHUs OMOJIOTHIECKIX CUCTEM, B TOM YMCJIE OpraHNU3Ma YeJIOBEKa;

dbopMHupoBaHWE YMEHUW WCMOJIL30BaTh HHGOPMAIHIO O COBPEMEHHBIX
JOCTIDKEHUSIX B 00JAaCTH OWOJNIOTHHU Il OOBSICHEHUS MPOIIECCOB W SIBJICHUU
’KUBOU MPHUPOABI U )KUZHEAEATEIBHOCTH COOCTBEHHOT'O OPraHU3Ma;



dbopMHpoBaHUE YMEHHN OOBSICHATH PpOJIb OHOJIOTMM B MPaKTUYECKON
NESATEIbHOCTH  JIIOJIeH, 3HAuYeHHE OWOJIOTMYECKOro pa3zHooOpasus IS
coxpaHeHus: 6nochepsl, MOCIAEACTBUS JEATEIBHOCTH YEIOBEKA B MIPUPOJIE;

dbopMHpOBaHHWE OKOJOTHYECKONM KYJbTYpPhl B IEIAX COXpPaHEHUS
COOCTBEHHOT'O 3/I0POBBSI U OXpaHbl OKPYKAIOIIEH CpeIbl.

JlocTkeHue 1enei mporpaMmsl o OMOJIOTUH 00ECTICUMBAETCS PEIICHUEM
CIIEYIOIINX 3a7au:

npuoOpereHue  OOyyarOUIMMHUCS ~ 3HAHUH O  JKMBOM  MpHUpOJE,
3aKOHOMEPHOCTSIX CTPOEHUS, KU3HENEATEIHbHOCTH U CpeaooOpasyromie poau
OpraHU3MOB, YEJIOBEKE KaKk OMOCOIMAIBLHOM CYIIECTBE, O POJIU OMOJIOTUYECKOM
HAyKH B MIPAKTUYECKOMN JCSATEIBHOCTH JIOJCH;

OBJIAJICHUEC YMCHHUSAMH TIPOBOAWTH HCCICAOBAHUSI C HCIIOJIB30BAHUEM
OMOJIOTUYECKOT0 00OpYAOBAHMS W HAOMIOJAEHUS 32 COCTOSSHHEM COOCTBEHHOIO
OpraHu3Ma;

OCBOCHHE MPUEMOB pabOTHI ¢ OMOJIOTUYECKON HH(POpMaIuel, B TOM YHCIIe
O COBPEMEHHBIX JIOCTHKEHHUSX B 00JIACTH OMOJIOTHH, €€ aHAJIU3 U KPUTHYECKOE
OIICHWBAHUE;

BOCITUTAHWE OWOJOTUYECKH W JKOJOTHYECKH TPAaMOTHOW JIMYHOCTH,
rOTOBOM K COXPAaHEHHIO COOCTBEHHOTO 3/I0POBbSi M OXpaHbl OKpYKarouien
CpeIbl.

OO1mree ynCIO YacoB, OTBEACHHBIX MJISI M3Y4YEHHUS] OMOJIOTHH, COCTABIISET
238 vacoB: B 5 kiacce — 34 yaca (1 gyac B Hefento), B 6 kinacce — 34 yaca (1 yac
B HeJento), B 7 kiacce — 34 gaca (1 yac B Heneno), B 8 kiacce — 68 yacoB (2
yaca B HeJleli0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenyaraemeiii B mporpamMMe Mo OMOJIOTHH TEpedYeHb JabOpaTOPHBIX H
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIATCIBHBIM, YUWUTENh JeNIaeT BBIOOP
MPOBEICHMS J1a0OpaTOPHBIX pPadOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
O0COOCHHOCTEM  OOydJaromuxcs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
MpelaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO DJK3aMEHa [0
Ouooruu.



COIEPKXAHUE OBYUYEHUA

5 KUIIACC

1. bwuoJgorusi — HayKa 0 ’KMBOW npupoae

[Tonsitue o >xu3Hu. Ilpu3Haku >XUBOro (KJIETOYHOE CTPOCHHE, MHUTAHHE,
JbIXaHHE, BbIIEJICHUE, POCT U Apyrue npuszHaku). OOBEKThl )KUBOM U HEKHUBON
MIPUPOBL, UX CpaBHEHME. JKHBas M HEXXHMBAsK IPUPOAA — €AUHOE LIEIIOE.

buonorus — cucrema Hayk O >XuBOW npupoae. OCHOBHBIE pa3/aeIibl
ouonoruu (0OTaHUKA, 300JI0T s, IKOJIOTHUsI, IUTOJIOTHS, AaHATOMUS, (PU3UOJIOTHS
u npyrue pasnensl). I[Ipodeccun, cBsizanHble ¢ OMONOTHEN: Bpad, BeTEpUHAp,
MICUXOJIOT, arPOHOM, KMBOTHOBOA U Jpyrue (4—5 npodeccuii). CBsi3b OMOJIOTUN
C JOpyrUMHM HaykamHu (Maremaruka, reorpadus u Japyrue Hayku). Pomb
OMOJIOTMM B MO3HAHUM OKPYXAIOUIETO MHUpAa M MPAKTUUECKOM NeATEIbHOCTU
COBPEMEHHOTO YEJIOBEKA.

Kabuner Ouonoruu. I[lpaBuna mnoBeneHuss u pabOThl B KaOWHETE C
OMOJIOTUYECKUMHU MPUOOPAMU U MHCTPYMEHTAMH.

buonoruueckue TEPMUHBIL, MOHSTHS, CUMBOJIBI. Hcrounvku
ouonorndeckux 3HaHui. [louck mHGpOpMaUU C KCIIOJIB30BAHUEM PA3TUYHBIX
UCTOYHUKOB (Hay4HO-TIOMYJIsipHast IMTepaTypa, ClipaBOYHUKH, IHTEepHET).

2. MeTtoabl M3y4YeHHS KMBOW NIPUPOABI

Hayunble = MeTombl  HM3ydeHHMs  JKMBOW  NPUPOABL:  HAONIIOACHHE,
AKCIIEPUMEHT, ONHUCaHue, u3MepeHue, kinaccudukauusa. IIpaBuna paboTel C
YBEJIMYUTENbHBIMH TPUOOPAMHU.

Merona onrcaHusi B OMOJIOTUM (HATJISIIHBIN, CIOBECHBIN, CXEMaTHYECKU).
Meron usmepeHus: (MHCTpyMEHThI u3Mmepenusi). Habmtonenue u sxkcnepumMeHT
KaK BEIyIIHE METOAbl OMOJIOTUH.

Jlabopamopnsie u npakmuyeckue padoomol

N3ydyenne nabopaTopHOTO OOOPYIOBaHUS: TEPMOMETPHI, BEChI, YaIIKU
[Tetpu, npobupku, MmeH3ypku. [IpaBuna paboTsl ¢ 000PYJOBAHUEM B IIKOJIBHOM
KaOuHeTe.

O3HaKOMJIEHHE C YCTPOMCTBOM JIyIbl, CBETOBOTO MHUKpPOCKOINA, IpaBuiIa
pabOTBI ¢ HUMH.

O3HAaKOMIJIEHHE C pPAaCTUTEIbHBIMU M KMBOTHBIMU KJIETKaMHU: TOMaTa M
apOy3a (HaTypajbHbIe Mpenaparbl), HHPY30puu TyPenbKd U TUIPBI (TOTOBBIE
MUKpONpEnapaTthl) ¢ MOMOILbIO JIyIIbl U CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnaneHne MeToJAaMM HU3YyYEHHUs >KMBOW NPUPOAbl — HAOIIOJEHUEM U
AKCIIEPUMEHTOM.



3. OpraHm3msl — TeJia KUBOH MPUPOIBI

[Tonsitue 06 opranusme. JlosinepHsie u syiepHbie opranu3Mbl. Kiietka u eé
oTKpbITHE. KneTouHoe cTpoeHue opranu3moB. [luTosiorusi — Hayka O KIIETKE.
Kinerka — HauMeHbI1asi €AMHUIA CTPOCHUSI U )KU3HEICSITEIbHOCTH OPraHU3MOB.
VYCTpoHCTBO YBETUUUTENbHBIX MPUOOPOB: JIyNbl U MHUKpockomna. CTpoeHue
KJIETKH I10J] CBETOBBIM MUKPOCKOIIOM: KJIETOUHAsI 000JI0UKa, IIUTOIIAa3Ma, SJIpO.

OnHOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3mbl. KieTku, TKaHU,
OpraHbl, CUCTEMbI OPTaHOB.

KuznenestenpbHOCTh OpraHu3MoB. OCOOCHHOCTH CTPOCHHS M MPOIIECCOB
KU3BHENIEATETLHOCTH Y PACTeHUH, )KUBOTHBIX, OaKTepHil U TPUOOB.

CBoiicTBa OpraHW3MOB: IIMTAHHWE, JbIXaHWE, BBIJACICHUE, JIBUKEHUE,
pa3MHOXXEHUE, pa3BUTUE, PA3APAKUMOCTh, MPUCIOCOOTICHHOCTh. OpraHusm —
€AMHOE LIETIOE.

Pasnoo6pa3ue opranu3zmMoB U ux kKiaccuduxaius (TaKCOHbI B OWOJIOTHH:
1[apCTBa, TUIBI (OTIENBI), KJIACChI, OTPAJIbI (TTOPSAJIKH), CEMEINCTBA, POJIbI, BUJIBI.
baktepun u Bupychl Kak (GOpMbI KM3HU. 3HAYeHUWE OAKTEpUil U BUPYCOB B
MIPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopnvie u npakmuueckue pabomul

N3ydeHne KIETOK KOXKHUIIbI YCIIyd JIyKa MOJ JIYIIOM M MUKPOCKONOM (Ha
IPUMEPE CaMOCTOSITEIIBHO MTPUTOTOBICHHOTO MUKpOIIpernapara).

O3HaKOMJICHHE C MPUHITUTIAMHA CUCTEMATUKU OPTaHU3MOB.

HaOnronenue 3a notpedieHueM BOJIbI pACTCHUEM.

4. OpraHusMsl 1 cpeaa 00MTaHUA

[Tonsitue o cpene oburanusi. BojgHasi, Ha3eMHO-BO3AyIITHAS, TTOYBEHHAS,
BHYTpUOpPTaHU3MEHHasl cpeapl obutanus. [lpeacraButenu cpen obOutanHwus.
OcobenHnoctu cpen obuTaHusi opraHu3moB. [IpucnocoOsieHus OpraHu3MOB K
cpene ooutanusi. Ce30HHbIE U3BMEHEHUS B )KM3HU OPTaHU3MOB.

Jlabopamopnsie u npakmuyueckue padoomol.

BrisBienne mpucrnocoOJeHU OpraHu3MOB K cpene oOutaHus (Ha
KOHKPETHBIX MPUMEPAX).

IKCKypcuu unu 6U0e0IKCKypcuu.

PacTuTenbHbIN U 5KUBOTHBIN MUP POJIHOTO Kpas (KpaeBeaeHue).

5. IlpupoaHblie coodOmiecTBa

[TonsitTue o mpupogHOM CcOOOIIECTBE. B3aWmMoOCBsi3M OpraHU3MOB B
IpUPOJIHBIX coobtiecTBax. [IuimieBsie cBsi3u B coobmecTBax. [IuiieBbie 3BeHbs,
nenu u cetu nutaHus. [lpousBoauTenw, MOTPEOUTENM U Pa3pPYyHIUTEIIH
OPraHUYECKUX BEILECTB B MPUPOAHBIX cooOIIecTBax. [IpumMepsl mpUpOIHBIX
COO0MIECTB (J1ec, Py, 03€pO U APyTrre MPUPOTHBIE COOOIIECTBA).



HckyccTBeHHBIE  CcOOOIIECTBA, WX OTJIMYHUTENIbHbIE TPU3HAKUA  OT
OpupoAHBIX  cooOmiecTB.  [IpUymHBI  HEYCTOMYMBOCTHM  MCKYCCTBEHHBIX
coo011ecTB. PoJib HICKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIOBEKA.

[Tpuponnsie 30HbI 3eMiH, ux ooutarenu. diaopa u GpayHa IPUPOTHBIX 30H.
JlanamadTel: TpUPOAHBIE U KYIbTYPHBIE.

Jlabopamopnvie u npakmuueckue padomui.

W3ydyeHne HCKYCCTBEHHBIX COOOINECTB M WX oOuTareneil (Ha mpumepe
aKBapuyMa U APYTUX UCKYCCTBEHHBIX COOOIECTB).

IKCKypcuu uiu 6u0eoIKCKypCcuu.

N3ydyeHne npupoIHbIX cOOOIIECTB (Ha MpUMepe Jjeca, o3epa, npyja, Jyra
U IPYTUX TPUPOJHBIX COOOIIECTB. ).

W3ydyeHne ce30HHBIX SIBJICHHUNA B KU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi IpMpoOAAa U YeJI0BeK

W3MeHeHHs B IpUpOJIe B CBSI3U C Pa3BUTUEM CEIBCKOTO XO3sHCTBa,
IIPOU3BOJICTBA U POCTOM UHWCIECHHOCTH HaceleHus. BriusHue uenoBeka Ha
KUBYIO MPUPOJY B XOJ€ HCTOpUU. ['T100anbHBIE IKOJOTUYECKUE MPOOJIEMBI.
3arps3HeHHE BO3JYIIHOM W BOJHOM 000JI0YeK 3eMJiM, MOTepU TOUB, HX
npepotBpanieHue. Ilytm  coxpaHeHus  OHMOJOTMYECKOTO  pa3zHOOOpa3us.
OxpansieMble TEPPUTOPHUH (3ATOBEAHHUKH, 3aKa3HUKH, HAIIMOHAJIBHBIC MapKH,
naMsITHUKH Tipuponbl). KpacHas kaura Poccuiickoit @enepanuu. Oco3HaHue
KU3HU KaK BEJTMKOMN [IEHHOCTH.

Ilpakmuueckue padbomeoi.

[IpoBenenue akuuu Mo yoopke Mycopa B OuxkaiiieM Jjiecy, mapke, CKBepe
VI Ha IPUTITKOJIBHONU TEPPUTOPHH.

6 KIIACC

1. Pacrure/bHBIN OPraHu3m

boranuka — Hayka o pacteHusix. Paznenst 60otanuku. CBsi3b OOTaHUKHU C
IPYTrUMU HayKaMu U TeXHUKOW. OOuue npu3Haku pacTeHUH.

Pa3znooOpasue  pacteHuil. YPOBHHM  OpraHu3alldd  PacTUTEIBLHOTO
opranusma. Beicime n Husmme pactenusi. CnopoBbI€ M1 CEMEHHBIE PACTCHUS.

PacturenbHaa knerka. M3ydyeHue pacTUTENBbHOW KJIETKU IOJ CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHasi 000Jiouka, SApO, NUToIuIazMa  (TJIacTHIbI,
MUTOXOH/IPUU, BAKYOJIU C KJIETOYHBIM COKOM). PacTurenbHblie TKaHU. DYHKIIUN
PACTUTENBLHBIX TKAHEH.

Opransl u cucTeMbl OpraHoB pacteHuid. CTpoeHHe OpraHoB
PACTUTENHHOTO OPTaHU3Ma, KX POJIb U CBS3h MEXTY COOOM.

Jlabopamopnule u npakmuyeckue pabomeol.



N3ydyeHne MHMKPOCKONHUYECKOTO CTPOCHHS JIMCTa BOJHOTO PACTEHUS
AJOJIEH.

WN3yueHue  CTpOEHHsSI  pAaCTUTENBHBIX  TKaHed  (MCHOJB30BAHUE
MUKPOITPENapaToB).

N3yuyeHnue BHEIIHErO CTPOEHHUS TPaBSHUCTOIO I[BETKOBOTO pacTeHus (Ha
KUBBIX WJIM TepOapHBIX JK3EMIUIApaX PACTCHMI): MACTYIIbi CyMKa, pelbka
JUKasl, TIOTUK €IKUI U IpyTrue pacTeHHUS.

ObHapy>keHne HEOPraHWYECKUX U OPTAaHMYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu uiu 6u0eoIKCKypCcuu.

O3HaKOMIIEHHE B IPUPOJIE C IBETKOBBIMUA PACTECHUSMU.

2. CrpoeHue U MHOT000pa3ue MOKPHITOCEMEHHbIX PACTEHHU I

Crpoenne cemsaH. CocTaB U CTPOCHUE CEMSIH.

Buapel KOopHEW M THIIBI KOPHEBBIX CHUCTEM. BUAOW3MEHEHUS KOPHEW.
Kopenb — opran mouBeHHOro (MUHEpajibHOTO) nuTaHus. KOpHU M KOpHEBbIE
cucTeMbl. BHelllHee 1 BHYTpEeHHEE CTPOEHUE KOPHSI B CBS3U C €ro (QyHKIUSMHU.
KopneBoii uexmuk. 30Hbl KopHs. KopHeBble Bosnocku. Poct KopHs.
[lormomenre KOpHAMH BOJbl M MHMHEpAJbHBIX BELIECTB, HEOOXOIMMBIX
pacteHuto (KOpHEBOE JIaBJIeHUE, 0CMOC). Bugon3zMeHneHne KopHeH.

[loGer. Pa3Butne noOera u3 mnouku. CrtpoeHue ctedns. Buemnee u
BHYTpPEHHEE CTpoeHue Jncta. BunonzMeHneHnus noGeros: KOpHEBHUILE, KIyOEHb,
nykoBuia. Ix ctpoeHue, OMojornyeckoe u xo3sicTeeHHoe 3HaueHue. [loder u
nouku. JlucropacnonokeHue M JHMCTOBas Mo3auka. CTpoeHue U (PyHKIUU
nucta. [Ipocteie U cioxHble JUCThS. BugonzmeHnenus auctbeB. OCOOEHHOCTH
BHYTPEHHETO CTPOEHUS JIUCTA B CBSI3M C €ro (PyHKIHMSAMU (KOXKHUIA U YCTHUIIA,
OCHOBHAas TKaHb JINCTA, NPOBOJAIIME My4dkHu). JIUCT — opraH BO3QYyIIHOTO
MUTAHMUS.

Crpoenue u pazHoodOpaszue netkoB. Coupetust. [Imoasl. Tumbl miogos.
PacnipocTpaHeHue 11010B U CEMSIH B IIPUPO/IE.

Jlabopamopnwie u npakmuyeckue pabomeol.

N3ydenune CTpoeHHs] KOPHEBBIX CUCTEM (CTEPKHEBOW M MOYKOBATOW) Ha
npuMepe repOapHbIX IK3EMIUISIPOB UITU KUBBIX PACTEHHI.

N3yuenue Mukponpenapara KJIeTOK KOpHSI.

O3HaKOMIIEHHE C BHEIIHUM CTPOEHUEM JIMCTHEB M JIMCTOPACIIOIOKEHUEM
(Ha KOMHATHBIX PACTEHUSX).

N3ydeHune cTpoeHus BEreTaTUBHBIX W M'EHEPATUBHBIX MOYEK (HA MpUMEpe
CUPEHH, TONOJIA U JPYTUX PACTEHUH).

N3yueHne MHUKPOCKONMYECKOTO CTPOEHHUS JUCTa (HAa  TOTOBBIX
MUKpOIIpenaparax).



PaccmarpuBaHrie MHKPOCKOMHMYECKOTO CTPOEHHUS BETKM JepeBa (Ha
rOTOBOM MUKpOIIpenapare).

UccnenoBanue cTpoeHUs: KOPHEBUINA, KITYOHS, TyKOBHIIBI.

N3yueHne cTpoeHUs [IBETKOB.

O3HaKOMJIEHHE C pa3IMYHBIMU TUIIAMH COLIBETHUH.

N3ydenne cTpoeHHs CEMSH IBYI0JIbHBIX PACTCHHUII.

N3yuyeHue cTpoeHUs CEMSIH OJHOI0IbHBIX PACTEHHM.

3. 7Ku3HenesATeJIbHOCTh PACTUTEIBHOI0 OPraHu3Ma

OO0OMeH BeliecTB y pacTeHuil

Heopranuueckue (Boga, MUHEpaJIbHbIE COJIM) U OPraHUYECKUE BEILECTBA
(Oenku, >KHUpbI, YIJIEBOAbl, HYKJIEHHOBBIE KHUCJIOTHl, BUTAaMUHBI WU JpYyTue
BEILIECTBA) pacTeHUsl. MUHEpaIbHOE MUTAaHUE PACTEHUU. Y JOOpEeHUsI.

IIuranue pacrenus.

[lornomenne KOpHSAMHU BOJBl U MUHEPAJIbHBIX BEIIECTB, HEOOXOAMMBIX
pacTeHuio (KOpHeBoe naBieHue, ocMmoc). [louBa, e€ mmomopoaue. 3HaueHHe
00paboTKM TOYBHl (OKYyYHMBAaHHE), BHECEHHUS YyJIOOPEHUIA, MPOPEKUBAHUS
MIPOPOCTKOB, MOJIMBA JISl )KM3HU KYJIbTYPHBIX pacTeHuil. [ uaponoHuka.

®ortocuHTe3. JIMCT — opranH BO3YIIHOIO MUTAHUS. 3HAYEHHE (POTOCUHTE3A
B IIPUPOJIE U B )KU3HU YEIIOBEKA.

JbIxaHue pacTeHus.

JIpixanue KOpHA. PhIXJIeHME MOYBBI ISl YJIYYIIEHUS JbIXAHUS KOPHEW.
VYcioBusi, NpensTCTBYIOIIME JBIXaHWIO KOpHEW. JIucT kak opraH JbIXaHHs
(yctbuuHbli anmapar). [loctymienue B 1uct arMocepHoro Bozayxa. CubHas
3anbUIEHHOCTh BO3yXa, KaK MPEIsATCTBUE JUIs JbIXaHUs JucTheB. CTeOenb Kak
OpraH JpIXaHus (HaJIW4Me YCTHUI] B KOXHIle, deueBHuek). OcobeHHocTH
IbIXaHUs pacTeHuil. B3auMoCBs3b JbIXaHUs pacTeHUsl ¢ POTOCUHTE30M.

TpaHcnopT BelecTB B pACTEHHUH.

CBsi3b KJIETOYHOTO CTpOoeHusi ctebiisi ¢ ero ¢yHkiusamu. Poct credns B
muny. KierouHoe cTpoeHue cTeOisi TpPaBSIHUCTOTO PACTEHMsS: KOXKHIIA,
MIPOBOJAIIME Iy4YKH, OCHOBHAasl TKaHb (mapeHxuma). KnerouHoe cTtpoeHue
cTeOssl APEeBEeCHOro pacTeHus: kopa (mpoOka, J1y0), kaMOuM, ApeBEeCUHA H
cepaueBuHa. Poct crebis B Tonmuny. [IpoBoasiiye Tkanu kopHs. TpancnopT
BOABI W MMHEPAJIBHBIX BEIIECTB B pAacCTEHUU (COCYIbl JPEBECHHBI) —
BOCXOASIIMI TOK. VcrapeHue BoJbl uepe3 cTeOesb U JIMCThs (TpaHCIUpPALUs).
Perynauusa ucnapeHuss BOAbl B pacTeHUU. BiusHuE BHENIHUX YCIOBUM Ha
ucrapeHue Bojbl. TpaHCOPT OPraHMYECKUX BEIIECTB B PACTEHUH (CUTOBUIHBIC
TpyOku ny0a) — HUCXosuMi TOK. [lepepacnpenenenre u 3anacaHye BEIIECTB B
pacteHuu. Beinenenue y pacrenuil. Jincromnan.



PocTt 1 pasButHe pacTeHus.

[IpopacTtanue ceMsH. Y ciaoBusa npopacTanus ceMsH. [IoAroroBka cemsiH K
roceBy. Pazpurure npopocTKoB.

ObpazoBarenbHbie TkaHu. KoHyc HapacTanust moOera, poCT KOHYHKA
KOpHs. Bepxyiieunslii 1 BCTaBOUHBIN pocT. PocT kopHS U cTe0isl B TONIIUHY,
kamOuii. OOpa3oBaHME TOIAMYHBIX KOJEI y JAPEBECHBIX pacTeHuil. BnusHue
(UTOrOPMOHOB Ha POCT pacTeHus. PocToBbie nBHMXKeHUS pacTeHuil. Pa3Butue
nobera u3 MoYKu.

PazmHokeHne pacteHuit U ero 3HaueHue. CeMeHHOe (TeHepaTHUBHOE)
pa3mHOXeHue pacteHuil. [IBetkm u cousetus. OmnbiieHue. IlepekpécTHoe
ONbUICHHE (BETPOM, JKMBOTHBIMHU, BOJOW) M camoombUleHHE. J[BoilHOE
omnoaoTBopenue. HacienoBanue npu3HakoB 00OUX PACTEHHM.

BereratuBHoe pa3sMHOXXEHUE I[BETKOBBIX PpPACTEHUH B  MPHUPOJE.
BereratuBHOEe pa3MHOKEHHE KyJIbTYpHbIX pacteHuil. Kinonwl. CoxpaHeHue
NPU3HAKOB MAaTEPUHCKOIO pacTeHUs. X035UCTBEHHOE 3HAYEHUE BET€TATUBHOIO
Pa3MHOKEHUS.

Jlabopamopnvie u npakmuueckue padbomal.

Habmronenue 3a pocTomM KOpHSI.

Hab6uonenue 3a poctoM nooera.

Onpenenenue Bo3pacTa JepeBa 1o CIUILy.

BrisiBnenue mnepenBMKEHUsS BOJABI U MHUHEPAJIbHBIX BEIIECTB IO
JPEBECUHE.

HaGnronenue mpoliiecca BbIIETIEHUST KUCIOPOJa Ha CBETY aKBAPUYMHBIMU
pPacCTEHHSIMU.

N3ydeHune ponu peIxJIEHUs I IbIXaHUS KOPHEH.

OBnanenrie  mpuéMaMu  BETETAaTUBHOTO  Pa3MHOXKEHUS  pacCTCHUU
(uepeHKOBaHME TOOETOB, YEPEHKOBAHME JIUCTHEB W JAPYrUe) Ha MpPUMEPE
KOMHATHBIX pacTeHuW (TpaJecKaHIlusi, CEHMOJMsA, OEroHus, CaHCEBbEpa H
JIpYyTU€ PACTECHHUS).

OrnpeneneHne BCXOXKECTU CEMSH KYJIbTYPHBIX PACTEHHU W MOCEB UX B
TPYHT.

HaOnronenue 3a pocToM U pa3BUTHEM IIBETKOBOT'O PACTEHUSI B KOMHATHBIX
ycioBHsIX (Ha mpuMepe (pacoau WM MOCEBHOTO TOPOXa).

Ornpenenenue yciuoBui NpopacTaHUsl CEMSIH.

7 KIIACC
1. CucremMaTH4yecKue rpynnbl pacTeHu



Knaccudukanus pacrenuit. Bup kak OCHOBHas cucTeMaTHyecKas
kareropus. Cucrema pacTUTENbHOro Mupa. Hwusmume, BpICIIME CIOPOBBIE,
BBICIIINE CEMEHHbIE pacTeHusi. OCHOBHBIE TAKCOHBI (KATETOPUM) CUCTEMATUKHU
pacTteHuil (LapcTBO, OTIEN, KJacc, MOPSIA0K, CeMEUCcTBO, pol, Bua). Ucropus
pa3BUTHSI CHCTEMATUKH, OINHUCAHUE BHUIOB, OTKPBITHE HOBBIX BHUIOB. Poib
CUCTEMATUKH B OUOJIOTHH.

Husmme pactenus. Bomopocim. OOrmmas XapakTepucTHKa BOJIOPOCICH.
OOHOKNETOYHBIE W MHOTOKJIETOYHBbIE 3€l€Hble Bopopociau. CTpoeHue u
KU3HEIEATEIBHOCTD 3€IEHBIX BOOpOCciel. Pa3MHOKeHNE 3€TIEHBIX BOAOPOCIEN
(Oecrosioe u mosnoBoe). bypble M KpacHble BOAOPOCIH, HMX CTPOEHUE U
KU3HENIEATEIIbHOCTh. 3HaYEHUE BOJAOPOCIIEH B IPUPOJE U JKU3HU YEIIOBEKA.

Beicime  cropoBble  pacteHus.  MoxoBuignele  (Mxwm).  OOGmias
XapakTepUCTHKA MXOB. CTpOEHHUE U KUZHEIEATETbHOCTh 3€JEHBIX U C(harHOBBIX
MXO0B. [Iprcnoco6I€HHOCTh MXOB K KHM3HH Ha CUJIBHO YBJIQKHEHHBIX MOYBaX.
Pa3zMHOKeHHEe MXOB, IIMKII pa3BUTHS HA PUMEPE 3€JIEHOTO MXa KyKYIIKHH JIEH.
Ponr MxoB B 3a0onaunBaHuM 1MouB U TopdooOpa3zoBanuu. Vcnonb3oBaHue
Toppa M TOPOAYKTOB €ro mnepepabOTKA B XO3SMCTBEHHOW NESITEIbHOCTU
YeJI0BEKa.

[InayHOBUIHBIE (ITnaynsr). XBOILIEBUIHBIE (XBomn),
[TanmopotaukoBuanbie (Ilamopotarku). OOIas XapakTepUCTUKA. Y CIOKHEHUE
CTPOEHHUS MAaNOPOTHUKOOOPA3HBIX PACTEHUH MO CPAaBHEHHIO C MXaMH.
OCOOEHHOCTH CTPOCHHMSI W JKU3HENESTEIbHOCTH IUJIAyHOB, XBOIIEH U
MarnopoOTHUKOB. Pa3MHOXXEHHE ManopOTHUKOOOpa3HbIX. LMK  pa3BuTHS
nanopoTHuka. Poib  JIpeBHUX MAaMOpPOTHUKOOOPAa3HbIX B  00pa3OBaHHUH
KaMEHHOr0 yTIJid. 3HadeHHe MarmopOTHUKOOOPA3HBIX B TMPUPOAEC U IKUZHH
YeJI0BEKa.

Bricuime cemennbie pacteHus. ['onoceMennbie. OOmas xapakTepHUCTHKA.
XBolHbBIE pacTeHHs, MX pa3HooOpasue. CTpoeHHE U IKU3HEIEATEIbHOCTh
XBOMHBIX. Pa3MHOXEHHE XBOWHBIX, LMK pAa3BUTUS Ha IPUMEPE COCHBI.
3HaueHUEe XBOMHBIX PACTCHUI B IPUPOJIEC U KU3HU YEJIOBEKA.

[ToxpeiToceMeHHble (1IBETKOBbIE) pacTeHus. OOmas XapakTepHUCTHKA.
OCOOEHHOCTH CTPOEHUST U JKU3HEACSITEIBHOCTH TOKPBITOCEMEHHBIX Kak
HanboJsiee BBICOKOOPTAHW30BAHHOW TPYIIBI PAcTEeHUH, WX TOCIOACTBO Ha
3emute. Knmaccudukainusi mOKpHITOCEMEHHBIX pacTeHHi: kiacc JIBynoibHBIE H
knacc OgHononbHble. [Ipu3Haku kinaccoB. LMk pa3BUTHS TOKPHITOCEMEHHOTO
pacTeHusl.

CemeiicTBa MOKPHITOCEMEHHBIX (IIBETKOBBIX) PAacTeHHI (M3ydaroTcsi TpU
ceMeiicTBa pacTeHUil MO BBHIOOPY yuuTeNsl C YYETOM MECTHBIX YCIOBHi, MpHU



TOM BO3MOXHO HM3y4aThb CEMEWCTBA, HE BOLICAIIME B MEPEUYEHb, €CIH OHH
ABJISIIOTCS. HauOoJiee paclpOCTPaHEHHBIMU B JJAHHOM pEruoHe). XapakTepHbIe
npu3HaKu ceMeucTB kinacca J[BynmonsHbie (KpectouBetHble, ninu KamycTHele,
Pozousernrie, umm PosoBele, MoTbhuibkoBBIe, miu boOoBwie, IlacinéHoBEIE,
CnoxxHouBeTHble, WM AcTpoBble) U kiacca OpunononsHbie (Jlunelnele, 3naku,
win MstiaukoBeie). MHorooOpasue pacteHuid. ukopacTyiiue npejactaBuTeIu
ceMelcTB. KynbTypHbIE TIPEACTABUTENIM CEMEWUCTB, HMX HCIOJIB30BAHHE
YEITOBEKOM.

Jlabopamopnule u npakmuyeckue pabomeot.

W3ydyeHne CTpoeHUs OJHOKJIETOYHBIX BOAOpOcied (Ha mpumepe
XJIAMUZOMOHA/IbI U XJIOPEJLIbI).

N3yyeHue CTpoeHUsT MHOTOKIETOYHBIX HHTYaThIX BOAOpocield (Ha
MIpUMEPE CIIUPOTHUPHI U YIOTPUKCA).

W3ydeHne BHELTHETO CTPOCHUS MXOB (Ha MECTHBIX BHUJIAX).

N3ydeHune BHEIIHET0 CTPOCHUS NTAIIOPOTHUKA MUJIU XBOLIA.

N3ydyeHnne BHEIIHEIO CTPOEHHUS BETOK, XBOM, IIHIIEK U CEMSH
rOJIOCEMEHHBIX PACTEHHM (Ha IPUMEPE €I, COCHBI WM JINCTBEHHHUIIbI).

N3ydeHne BHEMIHETO CTPOCHUS TOKPHITOCEMEHHBIX PACTCHUM.

N3yuyeHue TmpU3HAKOB NpeACTaBUTENIEd ceMeWcTB: KpecronBeTHbie
(Kammyctaeie),  PosouBetrnoie  (Po3oBeie), MotbeuibkoBeie  (boOoBEIC),
[Tacnénoseie, CnoxHouBeTHbIE (AcTpoBbie), Jluneitnbie, 3maku (MATIUKOBBIE)
Ha repOapHbIX U HATYpaJIbHbIX 00pa3Lax.

Onpenenenve BHUAOB pacTeHUM (HA TMpuUMepe TPEX CEMEKMCTB) ¢
UCIIOJIb30BaHUEM OIIPEIECIUTENECH PACTCHUIN UIIN ONPENEIIUTEIBHBIX KAPTOYEK.

2. Pa3BuTHe pacTHTEJBHOr0 MUpa Ha 3emue

DBOJIFOLIMOHHOE PA3BUTHE PACTUTENBHOTO MHpa Ha 3emie. CoxpaHeHue B
36MHOM KOpE€ PACTUTEIBHBIX OCTATKOB, MX HU3y4eHHE. «/KUBBIE MCKONAEMBIE)
pactutenpHOro uapcrsa. JKu3Hbp pacreHuid B Boae. llepBrie HazemHBbIE
pactenusi. OCBOCHHE PACTEHHUSIMU CYIIH. JTaIlbl Pa3BUTHS HA3€MHBIX PACTEHUI
OCHOBHBIX CUCTEMAaTHYECKUX TpynIl. BeiMepine pacTenus.

IKCKypcuu unu 6U0e0IKCKypcuu.

Pa3Butne  pacturenbHoro  mupa Ha  3emie  (9KCKypcus B
MaJICOHTOJIOTUYECKHUI WIIN KPAaeBeIUECKUN My3€il).

3. PacreHusi B NpUPOAHBIX CO00IIECTBAX

Pacrenust u cpena obutanus. Okojoruyeckue ¢aktopbl. Pactenus u
yCIIOBUS HEXUBOM MPUPOBL: CBET, TEMIIEpaTypa, Bjiara, aTMOCHEpHBIA BO3IYX.
PacTteHus u ycioBus KUBOW IPUPOIBI: NPSAMOE U KOCBEHHOE BO3JEUCTBHUE



OpraHu3MoB Ha pacteHud. [IpucnocoOIeHHOCTh pacTeHUil K cpele OOUTaHMUs.
B3auMocBs3u pactennii Mexry co0oil 1 ¢ JpyruMu OpraHu3MaMH.

Pactutenbhbie coobiiecTBa. BUaoBoi coCTaB pacTUTENBHBIX COOOIIECTB,
npeoOjajaroNIMe B HUX pacTeHus. PacnpeneneHue BUIOB B PACTUTEIBHBIX
coobmiectBax. Ce30HHbIE WM3MEHEHHUS B >KM3HU PACTUTEIBHOTO COOOIIECTBA.
CMeHa pacTUTEIBHBIX COOOIIECTB. PacTUTENbHOCTh (PacTUTENbHBIA MOKPOB)
MPUPOAHBIX 30H 3emuin. Dnopa.

4. PacTeHUs U YeJIOBEK

KynpTypHble pacTeHus U ux npoucxoxzaeHue. LleHTpel MHOrooOpasus u
IPOUCXOXKJEHUS KYJIbTYpHBIX pacTeHui. 3emuenenue. KynpTypHble pacTeHHs
CEJIbCKOXO3SIMCTBEHHBIX YTOJMI: OBOILUHBIE, IIJIOJOBO-SATOJHBIE, IIOJIEBHIE.
Pacrenust roponma, ocoOeHHOCTh ropoackod ¢uopsl. Ilapku, neconapku,
CKBEpbI, OOTaHWyeckHe canabl. JlekopaTMBHOE LBETOBOJACTBO. KoOMHaTHBIE
pacTeHusi, KOMHAaTHOE LIBETOBOJACTBO. IlocnencTBus NesATENbHOCTH YEIOBEKA B
skocucreMax. OxpaHa pacTUTEIBHOIO Mupa. BOCCTaHOBJIEHHE YHMCIEHHOCTH
pPENKUX BHJIOB PACTEHUH: 0CO00 OXpaHseMble MPHUPOAHBIE TEPPUTOPUU
(OOIIT). Kpacnas xkuura Poccun. Mepbl coXpaHeHHs paCTUTENBHOTO MUPA.

IKCKypcuu uau 6u0e0IKCKypcuu.

N3yuyeHue cenbCKOX03SIICTBEHHBIX PACTEHUI PETHOHA.

N3ydyeHne COpHBIX paCTEHUN PETUOHA.

5. I'pu0bl. JInmainuku. bakrepun

I'pubbl. OOmias xapakrepuctuka. Llnsmnouynsle TpuObBl, WX CTPOCHHUE,
MUTaHuEe, pocT, pa3MHOkeHHe. CbhedoOHble W A0BUThIE TpuObl. Mepbl
npouiakTUKK 3a00JIeBaHMM, CBA3AHHBIX C TpubaMu. 3HAYEHUE MIISTIOYHBIX
rpubOB B MPHUPOAHBIX COOOILIECTBAX M JKU3HM 4enoBeka. [IpomelnieHHOE
BBIPAILMBAHKE UISTIOYHBIX TPUOOB (IIAMIUHBOHBI).

[InecueBbie rpudObL. JlpoxkeBbie TpuObL. 3HAUYECHHE IUIECHEBBIX U
JIPOXKEBBIX TPUOOB B TNPHUPOAEC U OKU3HM 4YeloBeKa (MUIeBas U
(apmalieBTHYECKas! TPOMBILUIEHHOCTh U JPYTHE).

[lapaszutnueckue rpubbl. PazHooOpasue M 3HaYEHUE MapPa3UTHUYECKUX
rpu0oB (TOJIOBHS, CHOPBIHBS, (urodTopa, TpyroBUK H apyrue). bopeba c
3a0071€BaHUSIMHU, BBI3bIBAEMbIMU NTAPA3UTUUECKUMH TPUOAMH.

JInmalHUKM — KOMIUIEKCHbIE OpraHu3Mbl. CTpOEHHE JIMIIAWHUKOB.
[Turanue, pocT WM Pa3MHOKEHHUE JUIIANHUKOB. 3HAUCHUE JUIIAHHUKOB B
OPUPOJE U KU3HU YETIOBEKA.

baktepun — posnepHsie opranu3mbl. OO0IIass XapakTepuCTUKa OakTepuil.
bakrepuanbnas knetka. PazamHoxxeHue Oakrepuit. Pacnipoctpanenue GakTepuil.
PaznooOpa3ue Oaktepuii. 3HaueHue OakTepHil B HPUPOIHBIX COOOIIECTBAX.



BbonesnerBopHbie OakTepun U Mephl MPOGUIAKTUKH 3200JI€BaHUM, BBI3BIBAEMBIX
Oaktepusimu. bakTepun Ha ciaykOe y dYesnoBeka (B CEIIbCKOM XO3SHCTBE,
MIPOMBIIUIEHHOCTH).

Jlabopamopnvle u npakmuyeckue padoomel.

N3yuenue cTpoeHHs OJHOKIETOYHBIX (MYKOpP) M MHOTOKJIETOYHBIX
(MeHUIIUILT) TUIECHEBBIX TPHUOOB.

W3ydeHne CTpoeHHs IMIOJOBBIX TEN HUISMOYHBIX TPUOOB (MM M3Y4YECHHE
IUISITIOYHBIX TPUOOB HA MYJISDKAX ).

N3yueHne cTpoeHUs JIUIIANHUKOB.

N3yuenue ctpoeHus 0akrepuil (Ha TOTOBBIX MUKpOIIpEnaparax).

8 KIIACC

1. 7ZKMBOTHBII OPraHu3M

300Ji0TUd — HayKa O >XKMBOTHBIX. Paznenbl 3000run. CBsI3b 300JI0TUH C
JIPYTUMU HAyKaMHu U TEXHUKOM.

OOmue npu3Haku S>KUBOTHBIX. OTIMYMS >KUBOTHBIX OT PACTEHUH.
MHoroo0pa3ue KUBOTHOTO Mupa. OJHOKIETOYHBIE U MHOTOKJIECTOYHBIC
KUBOTHBIE. DOpMa TeJla )KUBOTHOTO, CHMMETPHS, pa3Mepbl TeJla U IPYroeE.

KuotHass xmerka. OTKpbITHE JKUMBOTHOM KieTku (A. JleBeHTyK).
CtpoeHue  KMBOTHOM  KJIETKU:  KJIETOYHasi  MeMOpaHa,  OpPraHOHW/IbI
MEePEBIKECHUS, AP0  C  SAPBINIKOM,  IUTOIUIa3Ma  (MUTOXOHIPHH,
MUIEBAPUTENILHBIE W COKPATUTENIbHBIC BaKYyOJH, JHM30COMBI, KJIETOYHBIM
neHtp). Ilpomecchl, mpoucxonsmme B kieTke. Jlemenwe kineTku. TkaHH
KUBOTHBIX, HMX pa3HooOpasue. OpraHbl U CHCTEMBI OPraHOB JKHWBOTHBIX.
Opranusm — eIMHOE LETOE.

Jlabopamopnsle u npakmuyeckue pabomeot.

HccnenoBanue moj MUKPOCKOIOM TOTOBBIX MHUKPOIIPENAPATOB KJIETOK U
TKaHEW )KUBOTHBIX.

2. CTpoeHue U KHU3HEAESATEIbHOCTh OPraHU3Ma sKMBOTHOIO

Omnopa u JBWXEHUE >KUBOTHBIX. (OCOOGHHOCTH THAPOCTATHYECKOTO,
HAapy)KHOTO W BHYTPEHHETO CKeJieTa y JKUBOTHBIX. llepeaBukeHue vy
OJTHOKJICTOYHBIX (aMEOOBUIHOE, IKI'YTUKOBOE). MBIIIEYHbIC JIBWKEHUS Y
MHOTOKJICTOYHBIX: IOJET HACEKOMBIX, NTHIl, IIaBaHHE PbIO, JIBMXKCHHUE II0
Cyllle TO3BOHOYHBIX KMBOTHBIX (TI0J13aHME, Oer, xobp0a u apyroe). PeryakHbie
KOHEYHOCTH.

[luranue u nuIIeBapeHUE y KUBOTHBIX. 3HAUeHUEe nuTanus. [Iutanue u
MUIEBAPEHUE Yy TMPOCTEUIINX. BHYTPUIIOIOCTHOE ¢  BHYTPHUKIECTOYHOE
MUILEBApEHUE, 3aMKHYTass M CKBO3Has TMUIIEBApUTENIbHAs CHUCTEMA Yy



0eCr03BOHOYHBIX. [TnmeBapuTEIbHBII TPaKT y MTO3BOHOYHBIX,
nuiieBapuTeNibHble kene3bl. DepmeHThl. OCOOEHHOCTH MUILEBAPUTEIHHOM
CUCTEMBI y IPEACTABUTEIICH OTPSAA0B MIIEKOIUTAIOIINX.

JIpixaHue JKUBOTHBIX. 3HAUYEHUE [bIXxaHUsA. [a3000MeH uepe3 BCIO
NOBEPXHOCTH KiieTkH. JKabepHoe npixaHue. HapykHble U BHYTpEeHHUE *KaOpBhl.
KoxHnoe, TpaxeiiHoe, érounoe apixaHue y oourarenei cymu. OcoOeHHOCTH
KO>KHOTO JIbIXaHHusl. POJIb BO3QYIIHBIX MEMIKOB y NTHII.

TpaHcnopT BemIECTB y KUBOTHBIX. Poiib TpaHcmopra BemIeCTB B
OpraHu3Me >KMBOTHBIX. 3aMKHYTasi U HE3aMKHYTas KPOBEHOCHBIE CHUCTEMBI Y
6ecnio3BoHOUHBIX. Cepille, KpOBEHOCHBIE cocyibl. CHUHHOM U OpIOIIHOMN
COCYJIbI, KaMWIISPBI, «JIOKHBIE CEpAla» Yy J0XaeBoro 4epmsi. OCOOEHHOCTH
CTPOECHHUS HE3aMKHYTOM KPOBEHOCHOW CHCTEMBI Y MOJUIFOCKOB M HAaCEKOMBIX.
Kpyru xpoBooOpaiiieHust 1 OCOOCHHOCTH CTPOEHHUSI CepJell y MO3BOHOYHBIX,
YCIIO’)KHEHUE CUCTEMbI KPOBOOOpAIIEHHUS.

Brinenenne y KMBOTHBIX. 3HAUEHUE BBIJCICHUS KOHEYHBIX MPOAYKTOB
oOmena BemiecTB. COKpaTHTENIbHbIE BaKyoJM Yy TNPOCTEHIUX. 3BE3MUaThIC
KJIETKW U KaHAJIbI[Bl Y TUIOCKUX Y€PBEH, BBIICIUTEIIbHBIC TPYOOUKH U BOPOHKU
Yy KOJbYaThIX YepBel. MabNUrueBbl COCYIbl Yy HacekoMbiX. [louku
(TyJOBUIIHBIE M Ta30BbIE), MOYETOYHUKH, MOUYEBOW MY3bIPh Y MO3BOHOYHBIX
®KUBOTHBIX. OCOOCHHOCTH BBIJICNICHUS Y MITHII, CBSI3aHHBIE C TOJETOM.

[ToxpoBsl Tena y xKUBOTHBIX. [IOKpOBBI y 0€CITO3BOHOYHBIX. Y CIIO)KHEHHE
CTPOEHHUS KOXKH y MO3BOHOYHBIX. KOa Kak opraH BwiaeneHusa. Ponb koxu B
termiootaave. [IpousBoansie koxu. CpeacTBa MACCUBHOM M aKTUBHOM 3aIlUTHI
y )KUBOTHBIX.

Koopnunanmst w  perynsiuusi  KM3HEACATEIIBHOCTA Y  JKUBOTHBIX.
PaznpakuMOCTh 'y  OJHOKJIETOYHBIX >KMBOTHBIX. Takcuchl ((oToTakcuc,
TpooTakcuc, XeMOTakCHC U Apyrue takcuckl). HepBHas perymsuus. HepBhas
cuctemMa, e¢ 3HaueHue. HepBHas cucremMa y O€CHO3BOHOYHBIX: ceTYaTas
(muddy3nas), crBojoBas, y3MoBas. HepBHas cucrtemMa y MO3BOHOYHBIX
(TpyOuaras): TOJOBHOM W CIMHHOW MO3T, HEPBBI. YCIIO)KHEHHE TOJIOBHOTO
Mo3ra OT pbI0 10 MiekonuTaromux. [losBiaeHne OONbIIMX MONyIIaApU, KOPBHI,
O00po3q W u3BWIMH. ['yMopaibHas perynauus. Pojlb TOpMOHOB B KU3HH
KUBOTHBIX. [lomoBeie ropmonsbl. [lonoBoit gumopdusm. OpraHbl 4yBCTB, WX
sHauenue. Pementopel. Ilpocteie u cioxHble (daceTouHble) riaza y
HaceKOoMbIX. OpraH 3peHus U cllyXa y MO3BOHOYHBIX, UX yCJIOkKHEHHE. OpraHsl
OOOHSIHUS, BKyCa U OCSI3aHUSI Y OECIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
Opran 60K0BOM JTMHUU Yy PHIO.



[ToBeneHue >KMBOTHBIX. BpoxaéHHoe ©W NpUOOPETEHHOE TOBEACHUE
(MHCTUHKT U HaydyeHue). Hayuenue: ycinoBHbIe pedieKchl, HUMIPUHTUHT
(3ameyatieHue), WHCAUT (moCTHKEHHE). IToBenenue: MUIIIEBOE,
00OpOHHUTENBHOE, TEPPUTOPHANIbHOE, OpayHOe, HccieaoBareabckoe. CTUMYITbI
MOBEJICHUS.

Pa3MHOXeHHE U pa3BUTHE KUBOTHBIX. becronoe pa3MHOKEHHE: JEJICHUE
KJIETKA OJHOKJIETOYHOTO OpraHM3Ma Ha JBe, MOYKOBaHUE, (parMeHTaiusl.
[TomoBoe paszmuoxkeHue. IIpenmyiecTBo mosioBoro pasMHoxkeHus. llonoseie
xene3pl. SAuuHuMkM W ceMeHHHUKU. [lomoBble  KieTKM  (rameTsl).
OnnonorBopenue. 3urora. I[lapreHorenes. 3apoasimeBoe pazputue. CTpoeHue
giflla NTUIBL. BHYTpUyTpoOHOE pa3BUTHE MIICKOMUTAIOMMUX. 3apObIIIEBhIE
o6onouku. Ilmamenta (merckoe Mecto). I[lymouHblii KaHaTHK (MYNOBHUHA).
[TocTaomMOpuoHansHOE pa3BUTHE: TIpsiMOe, HempsiMoe. Metamopdo3 (pa3Butue ¢
MPEBPALCHUEM ): TIOJTHBINA U HETTOIHBIM.

Jlabopamopnsie u npakmuyueckue padoomol.

O3HaKOMIJIEHHE C OpraHaMHU OINOPBI U IBUXKEHUS Y )KUBOTHBIX.

N3yuyenune cnocoOOB MOTJIOMIEHHUS MUY Y dKUBOTHBIX.

N3yuyenue cnocoOOB AbIXaHUS y KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMH OPraHOB TPAHCIIOPTa BELIECTB Y dKUBOTHBIX.

N3ydenne nokpoBOB Teja y )KUBOTHBIX.

N3ydeHune opraHoB YyBCTB Y KUBOTHBIX.

@opMHpOBaHUE YCIOBHBIX PEPIIEKCOB y aKBAPUYMHBIX PBIO.

Crtpoenue siflia 1 pa3BUTHE 3apPOJIbIIIA NITULBI (KYpHULIBI).

3. CucremaTn4yeckue rpyninbl ;)KUBOTHBIX

OcCHOBHBIE KaTEropud CHUCTEMAaTHKH KUBOTHBIX. BHUJ Kak OCHOBHas
cUCTeMaTHYeCcKasi KaTeropus >kMBOTHBIX. Knaccudukarus xuBoTHbeIX. Cuctema
KUBOTHOrO Mupa. CUCTEeMATHYECKUE KATErOpUM >KUBOTHBIX (1[apCTBO, THII,
KJIacc, OTpsiA, CEMEWCTBO, poj, BHI), HX comogunHeHue. buHapHas
HOMEHKJIaTypa. OTpakeHHUE COBPEMEHHBIX 3HAHUM O MPOUCXOKIACHUU U
POJICTBE )KUBOTHBIX B KJIACCH(PUKAIINH KUBOTHBIX.

OnHOKIJIETOYHBIE  JKUBOTHBIE  —  NPOCTEUIIHE. Crpoenue u
KUBHENIEATEIbHOCTh — mpocTedmux. MecTtooOutanue ©  00pa3  KHU3HHU.
OO0pa3zoBaHue MUCTHI PU HEOIATONPHUATHBIX YCIOBUAX cpenbl. MHOrooOpasue
NpOCTEHIINX. 3HAYCHHE MPOCTEUIINX B TMPUPOAEC U IKU3HU 4YEJIOBEKa
(oOpazoBaHue 0CaTOYHBIX IMOPOJI, BO30YAUTENH 3a00I€BaHUM, CUMOUOTUYECKUE
Busbl). IlyT 3apakeHusi yeigoBeka W Mepbl MPOQPUIAKTUKH, BBI3HIBACMBIC
OJIHOKJIETOUHBIMHU KUBOTHBIMH (MAJISIPUNHBIN TJ1A3MOINI).

Jlabopamopnvle u npakmuyeckue padoomaol



UccnenoBanune ctpoeHus uHPy3opuu-tydeabku U HabOmoleHue 3a eé
nepeaBuKeHneM. M3yueHne xeMoTakcuca.

MHoroo0pa3ue npocTeuimx (Ha TOTOBBIX Mperaparax).

WzrotoBneHnne MoAeNM KIETKH mpocteiero (am&onl, uH)y3opuu-
TydenbKu U APYroe.).

MHorok/jietounbie  KMBOTHble.  Kumedynomosioctuble.  OOGmias
XapaKTepUCTHKA. MectoobuTanue. OcobenHoctu CTpOCHUS u
KUBHEACATECNIbHOCTA. OJKTOJIepMa M JHTOJAEpMa. BHYTpPUIIOIOCTHOE U
KJIETOYHOE TiepeBapuBaHue mnumu. Perenepanusa. Pednekc. becnonoe
pa3MHOkeHUe (moukoBaHue). IlonoBoe pasmHoxkeHue. ['epmadpoautusm.
Pa3nienpHOMONBIE KUIIEYHONONIOCTHBIE. MHOroo0pasue KHUIIEYHONOJOCTHBIX.
3HauEeHHUE KHILEYHOIMOJOCTHBIX B MPHUPOAE U KU3HU 4esioBeka. KopamioBbie
MIOJIUIIBI ¥ UX POJIb B pu(hooOpa30OBaHUH.

Jlabopamopnsie u npakmuyeckue padoomol.

HccnenoBanue CTpOEHUS NPECHOBOAHOW THAPBI M €€ NEPEIBHKECHHUS
(WIIKOJILHBIN aKBapuyMm).

HccnepoBanne nutaHus TUIAPHl JAaQHUSIMU M IUKIONAMH  (IUIKOJBHBIN
aKBapuyM).

N3roToBieHre MOJENH PECHOBOAHON THAPHI.

IInockue, kpyriabie, KoJbuaTble 4epBH. OOmas XapaKTepUCTHKA.
OcOOEHHOCTH CTPOEHUSI M KUBHEIEATEIbHOCTH IIJIOCKUX, KPYIJIbIX H
KOJpYaThix yepBed. MuHoroo0Opasue uepseil. IlapazuTuueckue miIockue u
KpyTiible yepBU. L{UKIIbI pa3BUTHS MEYEHOUHOTO COCANIbIIMKA, ObIYbEro IEMHS,
yesioBeYeckor ackapuabl. UepBH, UX MPUCHOCOOJIEHUS K Mapa3suTU3My, Bpel,
HAHOCUMBIA YEJIOBEKY, CEJIbCKOXO3SIMICTBEHHBIM PACTEHUSIM M KUBOTHBIM.
Mepbl 10 OpeaynpeKICHUI0 3apa)K€HUs Mapa3UuTUYECKUMH YepBAMHU. Ponb
YyepBeil Kak MoyBooOpa3zoBaTesei.

Jlabopamopnsie u npakmuyueckue padoomol.

HccnenoBanne BHEIIHETO CTPOCHHUS JOKIEBOro uepBs. HalOmonenue 3a
peakLMen 10KI€BOro YepBs Ha pa3apaKUTEIN.

HccnegoBanne BHYTPEHHETO CTPOEHUS JI0KIEBOTO 4YepBsl (Ha TOTOBOM
BJIQXXKHOM IpenapaTe U MUKpOIpenapare).

N3yuenune npucnocoOaeHnil mapa3uTHIECKUX YepBeil K mapasuTusmy (Ha
TOTOBBIX BJIYKHBIX U MUKpOIIpEIaparax).

Ynenucronorue. O6mas xapakrepuctuka. Cpensl xu3zHu. BuemnrHee u
BHYTPEHHEE CTPOCHHE WIEHHUCTOHOTMX. MHoroo0pa3ue 4JICHUCTOHOTHUX.
IIpencraBurenu Ki1accos.

Pakoo6pa3zubie. OCOOEHHOCTH CTPOCHHUSI M KU3HEACSITEIIBHOCTH.



3HaueHue pakooOpa3HbIX B MPUPOJE U KUZHU YEJIOBEKA.

[TayxooOpa3uble. OCOOEHHOCTH CTPOEHMSI U KU3ZHEIACATEIBHOCTH B CBSI3U
C JKM3HBIO Ha cyme. Knemm — BpeauTenyu KyJIbTypHBIX PAaCTEHUHM W MEpPBI
60prOb1 ¢ HuUMH. [lapasuTHueckue Kiemu — BO3OYIUTENH U TEPEHOCUHKHU
omacHbIX OoJyiesHeld. Mepbl 3ammThl OT Kiemelh. Ponp kiemed B
OYBOOOPA30BAHUH.

Hacexombie.  OcoOGHHOCTH ~ CTPOCHHUS U JKU3HEIEATEIBHOCTH.
Pa3MHOXEHHE HACEeKOMBIX W  TUIBl  pa3BuUTUsA. OTpsiabl  HAaCEKOMBIX:
IIpsamokpsuible,  PaBHOkpbuible,  IlomyxkecTkokppuible,  UYemnryekpouible,
XKectkokpsuisle, IlepenonuaTokpsiibie, [IBykppuibie u apyrue. Hacekomble —
NEPEHOCUMKH BO30YyAMTENECH M Mapa3uThl YElIOBEKa M JIOMAIHUX >KUBOTHBIX.
Hacexomeble-Bpenurenu caga, oropoaa, mois, jeca. Hacexkomele, cCHukaromue
YUCIICHHOCTh BpEIWTENIeN pacTeHud. lloBeneHMe HACEKOMBIX, WHCTHUHKTHL.
Meppl 110 COKpAaIllEHUIO YHUCIEHHOCTH HAaCEKOMBIX-BPEIUTENECH. 3HauyeHue
HACEKOMBIX B IIPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopnsie u npakmuyueckue padoomol.

HccnegoBanne BHEIIHETO CTPOECHUSI HACEKOMOIO (HAa MpUMEpPE MalCKOro
KyKa WIH IPYTUX KPYITHBIX HACEKOMBIX-BPEAUTEIIEH ).

O3HaKOMJIEHHE C PA3IMYHBIMU TUIIAMH Pa3BUTHs HACEKOMBIX (Ha puUMepe
KOJUICKIIHH ).

Moutrockn. OOmiasi  xapakrtepuctuka. MecTooOWTaHHE MOJUTIOCKOB.
CtpoeHue M MpoUECcChl KU3HEACATENbHOCTH, XapaKTEpHbIE ISl OPIOXOHOTHX,
JIBYCTBOPYATHIX, TOJIOBOHOTHX MOJUIFOCKOB. YepThl NPHCHOCOOJIEHHOCTH
MOJUTFOCKOB K cpene oOutaHus. Pa3mHOXkeHHe MOILTIOCKOB. MHorooOpaszue
MOJIJIIOCKOB. 3HaY€HUE MOJIIFOC