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Il1anupyemMble pe3ybTaThl 00y4eHH s

Kitace [IpenmMeTHbIE pe3ynbTaThl OCBOCHUS (Hayuumcs u MeranpeameTHbie
NOTYYUM B03MOINCHOCTb HAYYUMbCS) pe3yabTaThl
5-7 xmacc BbInyCKHUK HAy4YUTCH:

® BBIJICIIATH CYIICCTBCHHBIC PU3HAKH
OHMOJIOTrMYeCKHX O0OBEKTOB (KJIETOK M OPraHU3MOB
pacTeHuil, )KUBOTHBIX, TPHOOB, OAKTEpHil) U
MIPOLIECCOB, XapaKTEPHBIX JJIS )KUBBIX OPTaHU3MOB;

® apryMeHTHUPOBATbH, IPUBOAUTH
JIOKA3aTeIbCTBA POJICTBA PA3IUYHBIX TAKCOHOB
pacTeHuM, )KUBOTHBIX, TPHOOB M OaKTEPHIA,

® apryMeHTHUPOBATb, IPUBOAUTH
JI0Ka3aTeJIbCTBA PA3IMYUNA PACTEHUN, )KUBOTHBIX,
rpuboOB U OaKTepuii;

® OCYIIECTBIATH KIACCUPUKAIIUIO
OMOJIOTHYECKUX 0OBEKTOB (PACTCHHIA, )KUBOTHBIX,
OakTepuii, TpuOOB) HA OCHOBE OTIPEJICIICHUS UX
MIPUHAJJIEKHOCTH K ONPEIeTICHHOMN
CHCTEMATUYECKOM TPYIIIIE;

® pPAaCKpHIBaTh POJIb OMOJIOTHH B
MPAKTUYECKON JAESITeTbHOCTH JIIO/ICH; POJb
Pa3IUYHBIX OPTaHU3MOB B JKU3HH YEJIOBEKA,

® OOBSCHATH OOIIHOCTH MPOUCXOXKICHUS U
HBOJTIOIMH CUCTEMATHUECKHUX TPYIIT PACTCHUHN H
JKUBOTHBIX Ha TIPUMEpax COMOCTaBICHHUS
OMOJIOTHYECKUX 00BEKTOB;

® BBLISIBJIATH IPUMEPHI U PACKPHIBATH
CYIIHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpejie
o0uTanus;

® pa3IMyaTh 110 BHEIIHEMY BUIY, CXeMaM U
OMMCAHUAM peallbHble OMOIOTHYECKUE OOBEKTHI WIIH
WX U300paKEHUSs, BBISABISATH OTIUYUTETHHBIE
MIPU3HAKU OMOJIOTUYECKUX OOBEKTOB;

® CpaBHUBATh OMOJOTUYECKHE OOBEKTHI
(pacTeHus, )KUBOTHBIE, OAKTEpPUH, TPUOBI), TPOLIECCHI
KU3HEACSITEIIbHOCTH; JIENaTh BBIBOBI U
YMO3aKJIIOYCHHsI HA OCHOBE CPaBHEHUS,

® YCTaHaBIMBATh B3aUMOCBSI3H MEXKIY
0COOCHHOCTSIMU CTPOCHUS ¥ (PYHKIUSIMH KIIETOK H
TKaHEeW, OPraHOB U CHCTEM OpPTaHOB;

® JCMOJb30BaTh METOABI OMOIOTHYECKON
HAyKU: HAOMIOATh U OMHUCHIBATH OUOJIOTHYECKUE
00BEKTHI U MPOLIECCHI; CTABUTH OMOJIOTMYECKUE
AKCIIEPUMEHTHI i OOBSICHATH UX PE3YJIbTATHI;

® 3HATh ¥ APTYMEHTUPOBATH OCHOBHBIC
IIPaBHJIA TIOBEJICHUS B TIPHPOJIC;

® AHAIM3UPOBATH M OIICHUBATH ITOCIICICTBHUS

OTIpEeIISATh
TJIABHYIO TEMY,
OO0IIYIO LIeJIh WU
HA3HAYCHHUE TEKCTa
(6 5 knacce mexkcm
umeem oOHy
OCHOBHYIO MbICIlb,
00HY memy);
BbIOMpATh U3 TEKCTA
WIN TPUAYMaTh
3aroJOBOK,
COOTBETCTBYFOIIHH
COJIEPIKaHUIO U
001IeMy CMBICITY
TEKCTa;
(bopmynHpoBaTh
TE3HUC, BhIPAKAIOIIUH
OOIIHMIT CMBICIT
TEKCTa (8 6 kiacce
meKkcm umeem
HeCKOJIbKO noome,
HeCKOIbKO me3ucos,
MeKCmbl PA3HLIX
@DYHKYUOHATLHBIX
cmunetl);
MPEIBOCXHUIIATH
coJiepiKaHue
MPEIMETHOTO TUIaHA
TEKCTa MO 3ar0JIOBKY
U C OITOPOi Ha
MPEIbIAYIIHIA OTIBIT;
OOBSICHATH TIOPSIJIOK
YacTeH/MHCTPYKINH,
COJIeprKaIIXcs B
TEKCTE;

CTaBUTH MEPe]T
cO0O TIeTh UTCHHS,
HATIPABIISS
BHUMaHHE Ha
MOJIE3HYIO B IAHHBIN
MOMEHT
MHPOPMAIIHIO;
pa3nuyath TEMBI U
MOJITEMBI
CHEIMAILHOTO




JeSITEIbHOCTH YeJIOBEKa B IPUPO/IE;

¢ OIHUCBHIBATH U UCIIOJIB30BATH ITPUCMBI

BBIpALIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX
pacTeHHii U JOMAITHUX KUBOTHBIX, YX0/1a 32 HUMU;

® 3HATb U CO6J'IIOI[aTL IpaBHjia pa6OTI>I B

KaOuHeTe OMOJIOTUN.

BoinyckHUK MOJIYYUT BO3MOKHOCTH
HAYYHThCH:

Haxooums  uH@opmayuilo 0  pAacmeHusx,
HCUBOMHBIX 2pubax u OaKmepusx 8 HAYYHO-
NONYIAPHOU  qumepamype, — OUOL0UYECKUX
cnosapsx, CNPABOYHUKAX, Humepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMD ee,
nepesooums u3z 00HOU opmul 8 OpyeyIo;
OCHOBAM UCCNe008AMENLCKOU U NPOEKMHOU
0esAmenrbHOCMU N0 U3YYEHUIO  OP2AHUZMO8
PA3MUYHLIX — Yapcme  JHCUBOU  NPUpoobl,
BKIIOUASL YMEHUsL (QOPMYAUPOBaAmsb  3a0ayu,
npedcmasiaime  pabomy Ha 3awumy U
3awuwams ee.

UCNOIB306AMb  NPUEMbl  OKA3AHUA Nepeoll
nomMowju  npu  OMpAgIeHuU - 00EUMbBLMU
epubamu, s008UMbIMU PACEHUAMU, VKYCAX
HCUBOMHBIX, pabomvl ¢ onpeoerumenimu
pacmeHull;, PA3MHONCEHUs. U BbIPAUSUBAHUSL
KYIbMYPHLIX — pacmeHuu,  YX000M  3d
OOMAWHUMU HCUBOTNHBIMU
OpUEHMUPOBAMbCS 8 CUCHeMe MOPATbHbIX
HOpM U YeHHOCmel No OMHOWEHUI0 K
00veKkmam  HCUBoU Npupoovl  (NpUsHaHue
8bICOKOU YEHHOCMU JICUBHU 680 6CeX ee
NPOAGIEHUAX,  IKOJO2UYECKoe  CO3HAHUe,
IMOYUOHATILHO-YEHHOCIHOE — OMHOUleHUe K
00BeKmam HcuBol NpUpoosvl);

OCO3HAHHO UCNOB308AMb 3HAHUS OCHOBHBIX
npasunl nosedeHus 8 npupooe, B8blOUpamo
yenegvle U CMbICIOBble VYCMAHOBKU 8 CBOUX
oeticmeusix U NOCMYNKAX NO OMHOWEHUIO K
HCUBOLL NPUPOOE;

co30aeamv  cOOCMEEHHble NUCbMEHHblE U
ycmHble coobuenus 0  pacmeHusx,
HCUBOMHBIX, Oaxmepus u 2pubax Ha OCHOGe
HEeCKONbKUX — UCMOYHUKO8  UHpopmayuu,
conpogodcoams 8blCMYNIeHUE
npeseHmayuel,  y4umvléds — 0COOEHHOCMU
ayoumopuu c6epcmuuKos;

pabomams 6 2cpynne CEEPCMHUKO8 Npu
pelleHuU NO3HABAMENbHBIX 3A0ay CEA3AHHbIX
C Uu3yueHueMm O0COOEHHOCmeU CMpPOeHUs U
JHCUBHEDesIMeTbHOCMU pacmenul,
HCUBOMHDIX, 2pubos u baxmeputl,

TEKCTa;

BBITIOTHSTh
CMBICIIOBOE
CBEPTHIBAHUE
BBIJICIICHHBIX (PAKTOB
U MBICIICH;

MOHUMAThH JTYIIEBHOE
COCTOSTHUE
MepPCOHAXeH TeKCTa,
COIIEPEIKUBATH HM.
OOHapyKUBaTh B
TEKCTe JOBOABI B
MOITBEPKICHUE
BBIIBUHYTBIX
TE3UCOB (8 5 Kuacce
noAy4um
B03MONCHOCTb
HAY4YUmuCs, 6 6
Kaacce — Hayyumcsi);
HA OCHOBE
HMEIOIIUXCS 3HAHMIMA,
JKU3HEHHOTO OITbITa
MO/IBepraTh
COMHEHHIO
JIOCTOBEPHOCTh
HMEIOLIEHCS
nHpopmanuu,
OOHapyKUBaTh
HEJOCTOBEPHOCTh
MOJy4aeMOM
nHpopmanuu,
npo0erbl B
nHpopmanuu u
HAXOIUTh ITyTH
BOCTIOJTHEHUS 3TUX
po0esoB (8 5
K1acce — Hay4Ho-
nonyJspHsle
mekcmol, 8 6 Kiacce
nyoauyucmu4eckue
mexcmol).

Haxooums 00800bl 8
3awumy ceoet
MOYKU 3peHUsl; 8
npoyecce pabomsi ¢
OOHUM UNU
HeCKONbKUMU
UCTMOYHUKAMU
8bIAGIAMb
Cco0epACauyIocs 8
HUX
NpOMUBOPEHUBY IO,




8Kkiacc

NIAHUPOBAMb COBMECMHYIO  0esmenlbHOCb,
yuumoleams — MHeHUe  OKpylcarowux  u
A0eK8amHO OYeHU8AMb COOCMBEHHbII 8KI1AO 8
0esimenbHOCMb 2PYNNbL.

BbInyCKHUK HAy4YUTCSH:

BBIJICTISITH CYIICCTBCHHBIC TIPU3HAKT
OMOJIOTHUECKUX 00BEKTOB (BHIa, SKOCHCTEMBI,
O6urocdepsl) ¥ MPOIECCOB, XapaKTEPHBIX IS
COOOIIECTB KHUBBIX OPIaHU3MOB;
apryMeHTHPOBATh, IPUBOJUTH I0KA3aTEIHCTBA
HEO0OXOIUMOCTH 3aIUTHl OKPY>KAOIIEH CPEIbI;
apryMEHTHPOBATh, IPUBOIUTH JI0KA3aTEIHCTBA
3aBHCHMOCTH 370POBbsI UEJIOBEKA OT COCTOSHUSA
OKpYXaroIeH Cpebl;

OCYIIECTBIIATH KJIACCU(PUKALIUIO OMOTOTUIECKIX
00BEKTOB Ha OCHOBE OIPEICICHUS UX
MPUHAJICKHOCTH K ONPEICICHHON
CHUCTEMATUYECKOH TPYIIIIE;

pacKpbIBaTh POJIH OMOJIOTUN B TIPAKTHYECKOMN
NeSATETBHOCTH JIIOJEH; POJIb OMOTOTUYECKIX
00BEKTOB B TIPUPOJIE M KU3HU YCIIOBEKA;
3HaueHUE OUOJIOTMYECKOTO pa3HOOOpa3us AJs
coxpaHeHus 6uochepsi;

OOBSACHATH OOIIHOCTH MPOUCXOKICHUS U
HBOJIIOLIMY OPTaHU3MOB Ha OCHOBE
COTIOCTABJICHHSI OCOOEHHOCTEH X CTPOCHHUS
(GYHKIIMOHUPOBAHUS,

O0O0BSACHATH MEXaHU3MBI HACIICJACTBEHHOCTH H
W3MEHYUBOCTH, BOSHUKHOBEHUS
MIPUCTIOCOOJIEHHOCTH, MPOIIece
BU1000pa30BaHuUs;

pa3nuyath O BHEUTHEMY BUIY, CXeMaM U
OTIMCAHUSIM peabHbIe OMOJIOTHIECKHE O0BEKTHI
WM UX U300paKeHUs, BBISBIISAS OTIIMYUTEIbHBIC
MPU3HAKU OMOJIOTUYECKUX OOBEKTOB;
CpaBHUBATH OUOJIOTUYECKUE OOBEKTHI, TPOIIECCHI;
JIeaTh BBIBOJIBI U YMO3AKIIOUEHHsI HA OCHOBE
CpaBHCHHS,

YCTaHABIIMBATh B3aMMOCBS3U MEXTY
OCOOCHHOCTSIMH CTPOCHHS U QYHKIIUSIMH OPTaHOB
U CHCTEM OPTaHOB;

HCIIONIE30BATh METOIbI OMOJIOTHYECKOM HAYKH:
Ha0II0IaTh ¥ OMUCHIBATH OMOJIOTHYECKUE
00BEKTHI U MPOLIECCHI; CTABUTH OMOIOTHYECKHE
OKCIIEPUMEHTHI i OOBSCHATH UX PE3YJIbTATHI;
3HATh U APTYMEHTHPOBATh OCHOBHBIC MTPABUIIA
MOBEICHUA B MIPUPO/IC; aHATU3UPOBATH U
OIICHUBATH MOCJIEICTBUS ACITEIHHOCTU YEIOBEKA
B IIPUPO/IE;

OTMCHIBATh U UCIIOJIb30BATh IPUEMBbI

KOHGQIUKMHYIO
unghopmayuro.

IIpoexTHasn H
yueOHo-
Hccie10BaTe/IbCKast
AeATeJIbHOCTD:

Bce yueOHbIe
npeaMeThbl.
pedaekcupoBath

(BuzeTH MpodIIemMy;
aHATM3UPOBATH
CIEeNaHHOE — MOYEeMY
MOJTYYHIIOCh, TIOYEMY
HE TIOYYHUIIOCH;
BUJIETh TPYIHOCTH,
OIITNOKHN);

CTaBUTH U
YACPKUBATH [IEIIH;
TUTAHUPOBATH
(cocTaBysATH MIIaH
CBOEH
NESATETLHOCTH);

- MOJICJINPOBATH
(npencraBiATh
croco0 JeHCTBUS B
BUJIE CXEMBI-
MOJICITH, BBIICIISS
BCE CYIIECTBEHHOE U
TJIABHOE);

TIPOSIBIISITH
WHUIUATHBY TIPH
MTOMCKE Ccrocoba
(ctoco6oB) perieHus
3a/ad;

BCTYIATh B
KOMMYHHKAIIIO

(B3auMO/1eHiCTBOBATD
npu pelIeHnn
3a/la4, OTCTaUBaTh
CBOIO MO3UIHIO,
MPUHUMATH WA
apryMEeHTUPOBAHHO
OTKJIOHSITh TOYKH
3pEHHUsI IPYTHUX).
HK-
KOMIETEHTHOCTh:
UCIOJIb30BaTh
pa3IUYHBIC PUEMBI
novckKa HHQpopMaIun
B MHTEPHETE, HA




BBIPAIMBAHUS U PA3MHOXKEHUS KYJIbTYPHBIX
pacTeHHii U JOMaITHUX KUBOTHBIX, YX0/1a 32
HUMH B arpoleH03ax;
HAXOJUTh B y4eOHOH, HayYHO-TIOMYJISIPHOM
muteparype, MHTepHeT-pecypcax nHPOpMAIIHIO O
KHUBOH MpHUpoie, 0hOPMIIATE €€ B BUJC
MUCHbMEHHBIX COOOILIECHUH, TOKIIa0B, pedepaTos;
3HATh U COOIIOAATh IpaBuiia pabOThl B KAOMHETE
OuoI0rUH.
BbINYCKHUK MOJYYUT BO3MOKHOCTH
HAYYUTHCSH:
HOHUMAamb dKoa02uYecKue npodiemvl,
B03HUKAIOWUE 8 YCTIOBUAX HEPAYUOHATLHO2O
NPUPOOONONL308AHUS, U NYMU PEUUeHUs. IMUX
npoonem;
AHATU3UPOBAMY U OYEHUBAMY Yelesble U
CMBICTI08ble YCMAHOBKU 8 CEOUX OCUCMBUSIX U
HOCMYNKAX NO OMHOUEHUIO K 300P08bI0 C80EMY U
OKDYIHCAIOUUX, NOCTIeOCMBUSL 8IUAHUS PAKMOPO8
PUCKa HA 300posbe uenogexa,
Haxooums uHgopmayuio no onpocam ooujeil
buono2uu 8 HaAy4HO-NONYIAPHOU TUmMepamype,
CReyuUanu3UpOBaAHHbIX OUOIOSULECKUX CILOBAPSX,
cnpagounuxax, Mnmepnem pecypcax,
AHAIU3UPOBATD U OYEHUBAMD €€, NePesOoOUNb U3
00HOU hopmbl 6 OpyeyIo,
OpUEHMUPOBAMBCS 8 CUCTIEeMe MOPATbHBIX HOPM
U yeHHoCcmel o OMHOWEHUIO K 00beKmam
HCUBOLL NPUPOObL, COOCMBEHHOMY 300POBbIO U
300p06bI0 Opy2ux 1t0oell (NPUHAHUE 8bICOKOU
YEHHOCMU HCUSHU 80 6CEX ee NPOABNEHUSX,
9KOJI02U"eCKoe COZHAHUe, IMOYUOHATLHO-
YEeHHOCMHOe OMHOUEHUEe K 00bEKMaM HCUBOT
npupoowvl);
€030a8amsv cOOCMBeHHble NUCbMEHHbLE U YCIHbLE
CcO0OWeHUs O COBPEMEHHBIX NpobIeMax &
obracmu OuoI02UU U OXPAHBL OKPYIHCAOUleli
cpeobl HA OCHOBE HECKObKUX UCTNOYHUKOB
ungopmayuu, conposo’coams 8viCmynjieHue
npezenmayuet, y4umledas 0coOeHHOCU
ayoumopuu cepcmHUK08;

® pabomamv 6 2pynne c8epCMHUKO8 NPU
peleHuU NO3HABAMENbHBIX 3A0aY CEA3AHHBIX C
meopemuyeckumMy 1 npakmudecKumu
npobremamu 8 001acmu MOJIEKYIAPHOU OuosoUlU,
2eHemuKU, IKOI02UU, OUOMEXHOI02UU, MEOUYUHDB]
U OXpamnwvl OKpydHcaloufeli cpeobvl, NIAHUPOBANmbs
COBMECHYI0 0essmeNlbHOCMb, YYUMbl8AmMb
MHeHUe OKPYHCAIOWUX U AOeK8ANHO OYEHUBAND
coOCMBEeHHbLU BKIAAO 8 0esIMeNbHOCb 2PYNNbL.
BbINYCKHUK HAYYHTCS:
BBIJICJIATh CYIIECTBEHHbBIE IPU3HAKU

NEPCOHATLHOM
KOMIIBIOTEPE, B
MH(POPMALIMOHHOM
cpene
yupexaenus; (5
Kacc)

YMETb OPTaHNU30BaTh
XpaHeHHe
nHpopmaluu B
KOMIIbIOTEpE
(cuctema OKOH U
TMAToK B
rpaduyecKomM
unrepodeiice) (5
Kacc),

OCBOHUTH OCHOBBI
peaKTUPOBAHUS U
dhopmaTupoBaHHs
TEKCTa B TEKCTOBBIX
penakropax; (5
Knacc)

paboTath C
rpadu4ecKuM
penaktopom; (6
Knacc)

TOTOBHUTH
MIPE3CHTAINH C
ayauo- u
BUcO(parMeHTaMH,
¢ anumarueit; (6
Kacc)
WCTIOJTB30BaTh
MY3BIKaJIbHbIC U
3BYKOBBIE
penaktopsr; (6
Kacc)
n30HupaTeILHO
OTHOCHUTBCS K
uHpOpManuy,
MPOSIBJIATH
CIIOCOOHOCTH K
OTKa3y OT
noTpeOaeHuUs
HEHYKHOU
uHdopmarmu; (5-
Kacc)

BBICTYIIATh C ayIHO-
"
BUJICOTIOJIJICPKKOIA;
(6 knacc)
MI0JIb30BAThCS
AJIEKTPOHHOU




9 kJacc

OMOJIOTMYECKIX O0OBEKTOB (KUBOTHBIX KIETOK H
TKaHEeW, OPraHOB U CHCTEM OpraHOB YeJIOBEKa) U
IPOIIECCOB JKU3HEACATEIBHOCTH, XapaKTEPHBIX
JUTsl OpraHu3Ma YeJlOBeKa;

apryMEHTHPOBATh, TPUBOIUTH JI0KA3aTEIHCTBA
B3aMIMOCBSI3U Y€JIOBEKA M OKPYIKAIOIICH Cpeibl,
POJICTBA YEIIOBEKA C )KHBOTHBIMU;
apryMEHTHPOBATh, TPUBOIUTH JI0KA3aTEIHCTBA
OTIIMYMIA YEJIOBEKA OT KUBOTHBIX;
apryMeHTHPOBAaTh, IPUBOJUTH JI0KA3aTEIbCTBA
HEOO0XOIMMOCTHU COOIIOCHUS MEp

PO MITAKTUKH 3a00JIEBaHHM, TPAaBMAaTH3Ma,
CTPECCOB, BPEIHBIX IPUBBIYEK, HAPYIIICHUS
OCaHKH, 3pEeHHUs, CIIyXa, UHPEKIIHMOHHBIX U
MIPOCTY/THBIX 3a00JICBAHUM;

OOBSICHATH 3BOIONMIO BUa UeoBeK pa3yMHBIN
Ha MpUMepax COMOCTABICHUS OMOJIOrHYeCKIX
00BEKTOB U IPYT'HX MaTEPUAIBbHBIX apTe(PaKTOB;
BBISIBJISITH IPUMEPHI U MOSICHATH MPOSIBICHHE
HACJIC/ICTBEHHBIX 3a00JICBAaHUH Y YeJIOBEKa,
CYILITHOCTbH ITPOLIECCOB HACIIEICTBEHHOCTH U
U3MEHYMBOCTH, IIPUCYIIEH YETIOBEKY;
pa3nuyaTth 0 BHEITHEMY BUY, CXeMaM H
OMMCAHUAM pealibHble OMOJIOTUYECKHE OOBEKTHI
(KJI€TKU, TKaHU OPTraHbl, CACTEMbI OPTAHOB) WU
UX U300pa’keHusl, BBIABIATH OTIMYUTEIbHBIE
NPU3HAKH OMOJIOTHYECKIX O0OBEKTOB,;
CpaBHHUBATh OMOIOTUYECKUE OOBEKTHI (KIETKH,
TKaHH, OPTaHbI, CHCTEMBI OPTaHOB), TIPOIECCHI
JKU3HEIESATENBHOCTH (TUTaHKe, AbIXaHHe, 0OMEH
BEICCTB, BBIJICIICHUE U JIP.); JCJIATh BBIBOJIBI U
YMO3aKJIIOYeHHsI HA OCHOBE CPaBHEHUS,
YCTaHABIIMBATh B3aMMOCBS3U MEXTY
0COOCHHOCTSIMHU CTPOCHUS M (DYHKIIUSIMH KIIETOK
Y TKaHE#, OpraHOB U CUCTEM OPTaHOB;
UCIOJIb30BaTh METO/IbI OMOJIOTUYECKON HAYKH:
HAO0JII0/IaTh ¥ OMUCHIBATH OMOJIOTUIECKUE
00BEKTHI U MPOLIECCHI; MPOBOIUTH UCCIEA0BAHUS
C OPTaHU3MOM YEIIOBEKA U OOBSICHATH HX
PE3yJIbTaThI;

3HATh U ApTyMEHTUPOBATh OCHOBHBIE TPUHIIUITBI
3JI0pPOBOTO 00pa3a KU3HHU, pallMOHATLHOM
OpraHu3aluy TpyJia U OTAbIXA;

aHATM3UPOBATH M OIICHUBATH BIIUSIHUAEC (DaKTOPOB
pHUCKa Ha 37I0POBbE YEJIOBEKA;

OTHCHIBAThH U UCIIOJIB30BATh MIPUEMbI OKa3aHUs
MEepPBOM MOMOILIH;

3HATh U COOIOIATh MpaBuiIa paboThl B KaOMHeTe
OHMOIOTHH.

BbInyCKHUK MOJIYYHT BO3MOKHOCTH
HAYYUTHCS:

mouroit (5-6 knacc
Cmbicii0BOE
YyTeHue:

BBIJICJIATh TJIABHYIO U
M30BITOUYHYIO
MH(OPMALIHUIO.
COIOCTAaBIIATh
OCHOBHEIE
TEKCTOBBIC U
BHETEKCTOBBIC
KOMITOHCHTBI:
OOHapy>KUBaTh
COOTBETCTBUE MEXKIY
YaCThIO TEKCTA U €T0
o011IeH uaeeH,
c(hopMyJIUPOBAHHOMN
BOIIPOCOM,
OOBSACHATH
Ha3HA4YEHUE KapThl,
pHICYHKa, TTOSICHATh
YyacTu rpaduka mwin
TaOJULBI U T. 1I.;
OTIpeNIeNATh
Ha3HAYCHUE Pa3HBIX
BUJIOB TEKCTOB;
JenaTh BBIBOABI M3
C(OPMYITHPOBAHHBIX
MOCBIIOK;

CBSI3bIBATh
uH(pOopMalnIo,
OOHAapyXE€HHYI0O B
TEKCTE, CO 3HAHUSIMHU
u3 JPyTUX
HCTOYHUKOB.
IIpoexTHas U
yueOHo-
Hccie10BaTe/bCKas
AeATETbHOCTD:
WCTIOJIB30BaTh
UCCIIEIOBATEIILCKUE
METOJIBI,
peycMaTpUBaIOIIN
€ ONpeCTICHHYIO
10CJIe10BaTEeIbHOCTD
JENCTBHMN:

oTpesieIieHue
poOJIeMbI U
BBITCKAIONINX U3 HEe
3aJ1a4 UCCIICTOBAHMSI
(ucrioap30BaHUEC B
X0JI€ COBMECTHOT'O




00BACHAMb He0OXO00UMOCb NPUMEHEHUS meX
WU UHBIX NPUEMO8 NPU OKA3AHUU NEePBOLL
008PaAYeOHOL NOMOWU NPU OMPABILEHUSX,
024C02aX, 0OMOPOICEHUAX, MPABMAX, CHACEHUU
ymonarowe2o, Kpo8omeueHusx,

Haxo0umo UHGOpMayuio 0 CMpoeHuu u
JHCUBHEOESIMEIbHOCMU 4el08eKd 8 HAYYHO-
NONYAAPHOU Tumepamype, OU0102UYeCKUx
cnosapsix, cnpasoynuxax, Mumepnem-pecypce,
AHATUBUPOBATND U OYEHUBAMD €€, NePesOOUNb U3
00HOIL hopmbl 6 Opyayro;

OpPUEHMUPOBAMBCSL 8 CUCTEME MOPATILHBIX HOPM
U yenHocmeti N0 OMHOWLEHUIO K COOCMBEHHOMY
300P06bI0 U 300P0B8bI0 OPYUX N0,

HAxXo0umsv 8 y4eOHOU, HAY4HO-NONYIAPHOU
aumepamype, nmepnem-pecypcax ungopmayuio
00 opeanusme uenosexa, ohopmiamo ee 6 uoe
VCMHBIX CO0OWeHULl U OOKIAN08;
AHATUBUPOBAMD U OYECHUBAMb YeTlesble U
CMbICI08blE YCMAHOBKU 8 CBOUX OeUCMBUSX U
ROCMYNKAX NO OMHOULEHUIO K 300P06bI0 C80EMY U
OKPYAHCAIOWUX, NOCIEOCMBUSA GIUAHUSL DAKMOPO8
PUCKA HA 300P08be HeNI0BEKd.

€030a6amv cOOCMBEHHbLE NUCOMEHHbLE U YCIHbLE
coobuenus 06 opeanuzme 4eno8eKd u e2o
HCUBHEOESIMETIbHOCMU HA OCHOBE HECKOIbKUX
UCMOYHUKO8 UHPOPMAYUU, CONPOBOAHCOAMD
8bICYNIEHUE Npe3eHmayuell, YUumol8dst
0COOEeHHOCU aYOUMOPUU CEEPCMHUKOS,
pabomamu 6 epynne c8epCMHUKO8 NPU peueHUU
NO3HABAMENbHBIX 3A0AY C8A3AHHBIX C
0COOEHHOCAMU CIPOEHUS U
HCUBHEOESIMENbHOCMU OP2AHU3MA Yel06eKd,
NAAHUPOBAMb COBMECMHYIO 0esIMEbHOCb,
VUUMbIBAMb MHEHUE OKPYICAIOWUX U AOEKEAMHO
OYeHUBamb COOCMEEHHBIU BKIAO 8 0essMeNIbHOCTb
epynnul.

UCCIIeIOBaHUS
METOJa «MO3TOBOH
aTaKW», «KPYTJIOTO
CTOJIa»);
BBIJIBUKCHUE
THITOTE3bI MX
pelICHNUS;
o0cyxaeHue
METOJIOB
UCCIICIOBAHHUS
(CTaTUCTHYECKHUX,
IKCIEPUMEHTAIBHBIX
, HAOJIFOAeHMI 1
T.IL);

o0cyxaeHue
croco0oB
oopmIieHus
KOHEYHBIX
pe3yJIBTaTOB
(mpe3eHTanui,
3aIUTHI, TBOPUYCCKHUX
OTYETOB,
IIPOCMOTPOB H IIp.);
coop,
CUCTEMAaTH3AIHS U
aHaJIN3 TIOJTYYCHHBIX
JTaHHBIX;
MOJIBEJIEHUE UTOTOB,
oopmieHne
PE3YIBTATOB, UX
TIpe3CHTAIHS;

BbIBObI, BBIABHXKXCHHEC

HOBBIX

npobJieM

HCCIIeA0BaHus
HK-
KOMIIETEHTHOCTh:

UCIIOJIb30BATh
MY3bIKaJIbHBIE U
3BYKOBBIE
PENaKkTopHl;
BBICTYNIATh C ayIHO-
"
BU/ICOTIOIICPIKKOI;
BJIaJIETh OCHOBAaMH
udpoBon
¢dotorpadun,
udpoBon
3BYKO3aITUCH,
ugpoBoi
BUICOCHEMKH;

- MOJENIHPOBAaTh C




el N

HCII0JIb30BaHUEM
BUPTYaJIbHBIX
KOHCTPYKTOPOB.

Ilpoekmnasn oeamenvnocms yuawjuxcs

5-6 Kiace
PoGept Kox — o1vH M3 OCHOBOIMOJIOKHUKOB COBPEMEHHONH MUKPOOHOIOTHH.
Jlym IlacTep - orelr cCOBpeMEHHON MUKPOOHOJIOTUA W UMMYHOJIOTHH
Kuznub u gestenbHOCTh  Ajiekcanpa dieMuHra
Mansipus Win nepemMeskaronias Juxopaaka
Tpunanocoma — Bo30yAUTENb COHHOW O0JIE3HU
KryTukoHoCUBI - CHMOMOHTBI
Bnusinue (hakTopoB BHEIIHEH Cpeibl Ha POCT U pa3BUTHE OaKTepHid
PaboTsI nccnenoBaTebCKOTO XapakTepa /-8 Kiacce

1. Brwusaue ¢pakTOpOoB BHEIIHEH Cpe/ibl HA POCT U pa3BUTHE OaKTepuil.

2. U3yuenue moBeaeHUs MPOCTEHUIINX: PEAKIIUU HX Ha JIEWCTBUE PA3TUYHBIX

pa3Ipa’kuTesiel U MOIJIOIEHNE BEIIECTB.

NoogkrwdpE

Pabomul uccneoosamenvcrkozo xapakmepa 9 knacc

Brnusinue TemnepaTypHBIX YCIOBHM Ha POCT pa3BUTHE MJIECHEBBIX TPHOOBY.
«/3MeHeHne BUI0BOT0O COCTaBa MPOCTEUIINX OPraHU3MOB B CEHHOM HAacTOE.
«OmnpeneneHre CTENEHU 3arpsi3HeHUs BO3yXa 10 BUAOBOMY COCTaBY JIMILIAWHUKOB.
CanurapHoe o0cieloBaHIE TEMIIEPaTypbl BO3/1yXa B IOMEIIECHUH.

Conep:xxanmne y4eOHOI 0 nmpeamMera

Coneprxanue yueOHOTO mpeaMeTa, Kypea
JlanHas mporpaMMa OpHEHTHPOBaHA Ha ydamuxcs: 5-6 Kiiacca B KOJIMYECTBE YyacoB-354.; 7-9
KJIaCCOB B KOJIMYECTBE YacoB - 68 4.
Sknacc
Pasnen 1. Buosorus — Hayka o :KHBOM MHpe

MHuoroo6pasue XuBbIX OpraHiu3MoB. OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB: KIETOYHOE
CTpOEHHE, CXOHBIH XUMUYECKUN COCTaB, OOMEH BEIIECTB U DHEPIUH, TUTAHUE, JbIXaHHE,
BbIJIETICHHUE, POCT U Pa3BUTHE, Pa3ApakUMOCTh, IBIKEHIE, pa3MHOKeHHe. buonorus - Hayka o
KHBBIX Oprann3Max. PaznooOpasue Ononornueckux HayK. MeToabl H3y4eHuUs! TIPUPOJIBL:
Ha0II0IeHNE, SKCIIEpUMEHT (OMbIT), u3MepeHnue. O0opynoBaHuE 171 HAYYHBIX UCCIIeI0BAHUN
(;maboparopHOe 000pyIOBaHUE, YBETUUUTENbHBIC TIPUOOPDI, H3MEPUTEIBHBIE IPUOOPHI).
YBenuuutenbHble TPUOOPHL: pyyHas JIymna, CBETOBOM Mukpockomn. Kierka - anemeHnTapHas
eanHMLA KUBoro. besbsaepHble u saepHble KieTku. CTpoeHue u pyHKIUHU Sapa, HUTOIUIa3MBbl U
e€ opranou1oB. XpoMOCOMBI, UX 3HaueHue. Pa3inums B CTPOEHUH PAaCTUTEIBHON U JKUBOTHON
kietok. ConepikaHne XUMUYECKUX JIEMEHTOB B KJeTKe. Bona, aipyrue Heoprannueckue
BEIIIECTBA, UX POJIb B KHU3HEEATEILHOCTH KJIeTOK. OpraHudyeckue BeecTBa: OeaKku, KUpBHI,
YTJIE€BO/Ibl, HyKJIEMHOBbIE KUCJIOTHI, X POJb B KJIETKE. BelecTa U sBJIEHUS B OKpYXKarOIIEM
Mupe. Bennkue ecTeCTBOUCIIBITATENM.

Pasnen 2. MHoroo0pa3ue »KUBbIX OPraHU3MOB
Pa3BuTHe xu3Hu Ha 3emJie: )Ku3Hb B [[peBHEM OkeaHe; jieca KAMEHHOYTOJILHOTO NEPHO/Ia;
pacuBeT IPEBHUX MIPECMBIKAIOIINUXCS; ITULIBI U 3BEpHU Ipouuioro. PasHoobpasue KuBbIX
opranu3moB. Knaccudukamus opranusmon. Bua. [apcTsa sxuBoit npupozsl: bakrepuu, ['pulsi,
Pacrenus, JKuBotHbie. CyliecTBEHHbIE IPU3HAKY NPEACTABUTENECH OCHOBHBIX LIAPCTB, UX




XapaKTEPUCTHKA, CTPOCHUE, OCOOCHHOCTH JKU3HEACSITEILHOCTH, MECTa OOUTAHUS, UX POJIb B
MPUPOJIC U )KU3HU deoBeka.OXpaHa )KUBOH MPUPO/IBL.
Paznen 3. )Ku3Hb oprann3MoB Ha miiaHere 3emuist

HaBeMHO-BO?;I[YIHHaSI, BOAHAs U MMOYBCHHAA CPCAbI 06I/ITaHI/I$I OpraHMu3MoOB.
[IpucrocoOIeHHOCTh OPraHU3MOB K cpejie 00uTaHus. PacTeHust U )KUBOTHBIC Pa3HBIX MATCPUKOB
(3HAKOMCTBO € OTJIEJIbHBIMU IPEICTABUTENISAMH XKUBOU MIPUPOIBI KAXKIOTO MAaTEPUKA).
[IpupoaHbie 30HBI 3eMIIH: TYHIIPA, Talra, CMEIIAaHHBIC M NIMPOKOJIMCTBEHHBIC JIeca,
TPaBAHUCTLIC PABHUHBI - CTCIIM U CaBAHHBbI, ITYCTBIHU, BJIAXKHBIC TPOIMUYCCKHUC JICCA. Kuzno B
MopsiX U okeaHax. CooOIecTBa MOBEPXHOCTH | TOJIIIU BOJbI, IOHHOE COOOIIECTBO, COOOIIECTBO
KOpaJIoBOTO prda, rrydoKOBOJTHOE COOOIIECTBO.

Pa3znea 4. YesroBek Ha nmiiaHere 3emiie

Hayunsie npeacTaBieHus 0 MpOMCXOXKICHUH YelloBeKa. [[peBHUE MPeaKN YeIOBeKa:
JPUOIIMTEKHU U aBCTpANONUTEKH. UenoBek ymenblid. Yenosek npsamoxoaamui. YenoBek
pa3yMHBIN (HeaHaepTalel, KpoMaHbOHEIl, COBPEMEHHBIN yesioBek). M3menenus B npupo/e,
BbI3BaHHbBIC JIEATEIILHOCTHIO YeloBeKa. KucnoTHbIe 01U, 030HOBAs JbIpa, MAPHUKOBBIN
s dexT, paaroakTHBHBIE 0TXO/IbI. bromornueckoe pasHooOpasue, ero o0eJHEeHNE U Ty TH
coxpanenus. OmyCTHIHUBaHUE U €r0 MPUUUHBI, 00ph0a ¢ OMyCThIHUBAaHUEM. BakHewIme
9KOJIOTUYECKHE MPOOJIEMBI: COXpaHEHHE OMOJIOTHUECKOTO pa3HOOOpa3us, bopbda ¢
YHUYTOXKEHUEM JIECOB U OIYCTHIHUBAHUEM, 3aILIUTA IJIAHETHI OT BCEX BUIOB 3arps3HEHUN.
310pOoBBE UeIOBeKa M 0€30MMaCHOCTh KU3HHU. B3aUMOCBSI3b 310pOBBsS U 00pasa KU3HHU. Bpeorvie
npugvluku u ux npoguirakmuxa. Cpeda ooumanus uenogexa. IlpaBuia noBeieHus YeIOBEKa B
OTIACHBIX CUTYAIUSIX MPUPOTHOTO MPOUCXOkaAeHH. [IpocTelimue crocoObl OKa3aHus MepBOH
MOMOIIIH.

6knacc

Paznea 1

CrTpoenne 1 CBOMCTBO KHUBBIX OPraHU3MOB

MHOF006pa3I/IC JKHUBBIX OPTraHU3MOB. OCHOBHBIEC CBOMCTBA JKUBBIX OpraHu3MOB: KJICTOYHOC
CTPOCHUC, CXO)IHI)II\/’I XHUMHAYCCKHI COCTasB, obMeH BCIICCTB U DHECPI'UH, IIUTAHUEC, TbIXaHUC,
BBIJACJICHUC, POCT U PA3BUTHUC, PA3APAKUMOCTD, IBUKCHUEC, PA3SMHOKCHHC.

Knetka - anemeHTapHas eIMHULA )KUBOT0. be3bsanepHsle U anepHble KiIeTku. CTpoeHue u
(GyHKIUY s1/1pa, HUTOIUIa3Mbl U €€ OPraHOUI0B. XpOMOCOMBI, UX 3HaYEHHE

CopepxaHue XMUMUYECKUX JIEMEHTOB B KJIeTKe. Boga, Ipyrue HeopraHM4ecKue BELeCTBa, UX
POJIb B )KU3HENEATEIbHOCTH KIeTOK. OpraHndeckue BelecTBa: OENKH, KUPbI, yTIEBOIbI,
HYKJICUHOBBIE KUCJIOTHI, UX POJIb B KIIETKE.

[lonsiTue «TKaub». KneTouHble 3JIEMEHTBI U MEXKKIIETOUHOE BEWIECTBO. THIBI TKAHEH pacTeHUN,
X MHOTOOOpasue, 3HaUeHUE, 0OCOOCHHOCTH CTPOCHHUS. THUIIbI TKaHEH KUBOTHBIX OPTraHU3MOB, X
CTpOeHHEH (PYHKIIUU.

[Tonsitue «opran». Opransl IBETKOBOTO pacTeHUs. BHelIHee CTpoeHne U 3HAaUeHUE KOPHS.
Kophesblie cucteMbl. BugonzMeHneHust KOpHen.

Crpoenue u 3Hauenue nmodera. [louka - 3a4aTo4yHbIi MOOET.

Crebenb kak oceBoit opran nodera. [lepenBrkeHne BemecTs Mo CTEOIIO.

Jluct. Ctpoenune u pynkiuu. [IpocTeie u croxxHbie TUCThS. [[BeTOK, ero 3HaUeHHe U CTPOCHUE
(OKOJIOLIBETHUK, THIYUHKH, eCTUKH). COIBETHSI.

[Tnonpl. 3nauenue u pazHoodpasue. CTpoeHrne CEMSH OHOIO0IBHOTO U IBYJI0JIBHOTO PACTEHHUH.
Cuctembl opranoB. OCHOBHBIE CUCTEMbI OPTaHOB )KUBOTHOT'O OpraHM3Ma: MUIIeBapUTEIIbHAS,
KPOBEHOCHAs, IbIXaTeIbHasl, BIICIUTEIbHAS, OTIOPHO-IBUTaTElIbHAS, HEPBHAS, YHIOKPHHHAS,
Pa3MHOKEHUS.



Jlabopamopuvie u npaxmuueckue pabomol

Onpenenenue cocTaBa CEMSH MILICHUIIBIL.

Onpenenenne GU3NUECKUX CBOMCTB OCITKOB, )KUPOB U YTJICBOIOB.
CrpoeHue KIIETOK KUBBIX OPraHU3MOB.

TkaHM KUBBIX OPraHU3MOB.

N3ydeHne opraHoB IIBETKOBOT'O pacTEeHMUsI.

Pacrio3HaBaHue OpPraHoB Y JKUBOTHBIX.

Paznen 2. ’KusHeaessTeJIbHOCTH OPraHu3Ma.

Cy1HocTh MpoLIECCOB: MMTaHKUE U MUIIEBAPEHHUE, JIbIXaHHE, IEPEBIKEHIE BELLIECTB B OpraHU3Me,
BBIJICJICHHE, OII0pPa U IBIKCHUE, PETYJIALMS IIPOLIECCOB KU3HEACATEIBHOCTH, PA3MHOXKEHHUE, POCT U
pasBUTHE.

[Tutanue. [onsitue «nutanuey. XKu3zneaesTeIbHOCTh PACTCHUN: MUTaHKUE (BO3IYIITHOE-
(doTocunTe3, MUHEpaabHOe- TouBeHHOE). [Iutanue. [lonsatue «mutanue». [lporecco
YKU3HEICSITEIIbHOCTH KUBOTHBIX: TUTaHUe. Pa3nnuns oprann3MoB 1O Cioco0y MUTAHUS:
TPaBOSAIHBIEC JKUBOTHBIC, XUIIHUKH, TPYIIOEAbl; CAMOUOHTHI, mapa3uthl. [Iporeccsr
KU3HENICSITEIIbHOCTH KUBOTHBIX: TuTanue. [lumeBapenue u ero 3aauenune. Oco6eHHOCTH
CTPOCHUS MHILEBAPUTEIBHBIX CUCTEM KUBOTHBIX. [IniieBapuTensubie epMEHTHI U UX
3Ha4YCHHUE.

KusznenesTenbHOCTh pACTEHUN U KUBOTHBIX: JbIXaHUE. 3HAYCHHUE JIBIXaHUS, POJIb KUCIOpOaa B
MPOIIECCE PACHISITICHUSI OPTaHUYECKUX BEIIECTB U OCBOOOXKICHHSI SHEPTrUuu. J{pIxaHue y
pacteHuid. Poip yCThUII M Y€YEBUYEK B MPOLIECCE AbIXaHUS pacTeHn JKu3HeAeA TebHOCTD
pacTeHUM U )KUBOTHBIX: JIbIXaHUE. J[pIxaHue y KUBOTHBIX. OpraHbl AbIXaHUS.

XKuzHeneaTenbHOCTb pAaCTEHUN U JKUBOTHBIX: TPAHCIOPT BELIECTB, €r0 3HAYCHHUE.
[lepenBukenue BemecTs B pacTeHUU. OCOOEHHOCTU CTPOEHMSI OPraHOB PACTEHUI,
o0ecrieunBaroIIyX MPOLECC IEPEHOCa BEIECTB.

KuzHenesTenbHOCTh pACTEHUH U AKUBOTHBIX: TPAHCIIOPT BEIIECTB, €ro 3HaueHne. OCoOOeHHOCTH
MepeHOoca BEIIECTB B OpraHU3Max KUBOTHBIX. KpoBeHOCHas cucteMa, ee cTpoeHue, GyHKIINH.
I'emonumda, KpoBb U €€ COCTABHBIE YaCTH.

)KI/ISHG)I@SITGJ’IBHOCTB paCTeHI/Iﬁ " XXUBOTHBIX: BBIACJICHUC. Pons BBIJCJIICHUA B IIPOLIECCC
KUSHCACATCIBbHOCTH OPIraHU3MOB. HpOIIy'KTBI BBIJICIICHUSA Y paCTeHI/Iﬁ U ) KMBOTHBIX. BLII[CJ'IeHI/IC
y paCTeHHI;’I. BBII(GJ'I@HI/I@ Y ) KUBOTHBIX. OcHoOBHEBIE BBIACIUTCIBbHBIC CUCTEMBI Y )KUBOTHBIX.

CtpoeHune pacTUTENbHOIO OpraHu3Ma pacTeHHsI U OpraHu3Ma KUBOTHOT'O: OMOPHBIE CUCTEMBI,
UX 3Ha4YEHHUE B )KM3HU oprannzma. OnopHsle CUCTEMBI pacTeHU. OIIOPHBIE CUCTEMBI JKUBOTHBIX
HapyXHbI U BHYTpeHHUH ckeneT. ONopHO-ABUraTeIbHas CHCTEMA MO3BOHOUHBIX. [Ipu3Haku
KUBBIX OPTaHU3MOB: JBIKCHHE, UX NPOSIBIICHNS y PACTEHUM U KUBOTHBIX. 3HAUCHHE
JIBUTATEeNIbHOM aKTUBHOCTH. MexaHu3Mbl, 00ecIeYrBatOIINe IBUKEHNUE KUBBIX OPraHU3MOB.
JIBr>KeHUe KUBOTHBIX. JIBUTaTeNIbHBIE PEAKLIUNA PACTCHUMN.

XKuzHeneaTenbHOCTh PACTEHUN U )KUBOTHBIX: OOMEH BEILECTB U IIPEBpAIlleHNE YHEPTUU.
CymHOCTb U 3HaueHUE 0OMEHa BEIIECTB U NMpeBpalleHus sHeprui. OOMeH BELIeCTB y pacTECHUI.
OOMeH BelecTB y )KUBOTHBIX. JKU3HEeAeATeNbHOCTh PACTEHUH U )KUBOTHBIX: KOOPAMHALIUS U
peryJssius nporeccoB xxu3HeaeaTeabHocTu. Pazapaxumocts. Peduexc. HepBHas cucrema,
0COOEHHOCTH ee CTpoeHus. JKu3HeneaTeIbHOCTh JKUBOTHBIX: KOOPUHALIUS U PEeryJisius



IIPOLIECCOB JKU3HEIEATENBHOCTH. DHIOKPUHHAS CUCTEMA, €€ POJIb B PETYJISILIUM IPOLIECCOB
KU3HEEATENBHOCTHU. JKene3bl BHyTpeHHEN cekpenyy. JKU3HenesaTenbHOCTh PACTEHUN:
peryssinus NpoLeccoB KU3HEACATEIbHOCTU. POCTOBBIE BeniecTBa paCTCHUM.

JKuzHenesTenbHOCTh PACTEHUM U KUBOTHBIX: pa3MHOXKEHHE. bruoiornueckoe 3HaueHne
pa3MHoOKeHus. Buabl pazMHoxeHus. becronoe pa3MHOXEHUE KUBOTHBIX (JI€JIEHUE
MPOCTEHIINX, TOYKOBAaHKE TUPHI). becronoe pasMHokeHne pacteHuil. Criopsl.
KuzHenesTenbHOCTh JKUBOTHBIX: pa3MHOKeHHE. OCOOEHHOCTH MOJIOBOTO PA3MHOKEHU S
XKUBOTHBIX. Opransl pazMHoxkeHus. [lomoBeie kneTkn. OmnogoTBopeHne Ku3HeaesaTeabHOCTb
pPacTEeHUH U KUBOTHBIX: POCT U pa3BuTHe. PocT u pazsutue pacreHuid. Pacripoctpanenue mionos
u cemsiH. COCTOSTHUE TOKOsI, €r0 3HAaYEHWE B )KU3HU PACTCHUH. Y CJIOBUS MPOPACTAHUS CEMSIH.
IIntanue u poct NPOPOCTKOB. JKU3HEACATENBHOCT PACTEHUN U )KUBOTHBIX: POCT U PA3BUTHE.
Oco0eHHOCTH pa3BUTHS )KMUBOTHBIX OPraHW3MOB. PazBuTue 3apoplia (Ha nmpumepe
naHreTHruka). [locTaMOproHaIbEHOE pa3BUTHE KUBOTHBIX.

Jlabopamopnvie u npakmuueckue pabonvi

[lepenBurkeHre BOIbI 1 MUHEPAIBHBIX BEIIECTB IO CTEOITIO.
Pa3zHoo0pasue OnopHBIX CUCTEM JKUBOTHBIX.

JIBmwxeHne nHPY30pHU-TyPETbKH.

[TepemerieHre 10K1EBOTO YEPBSI.

BereratuBHOE pa3MHOKEHUE KOMHATHBIX PACTEHUI.
[IpsimMoe u HenpsiMOE Pa3BUTHE HACEKOMBIX.

Pasnen 3 Opranusm u cpeaa

Dkonornyeckue (pakTopbl, UX BIUSHUE HA )KUBbIE OPraHU3Mbl. BinsHue GpakTopoB HEKUBOH
MIPUPO/IBI (TEMIIEPATYpPa, CBET, BIAKHOCTD) HA KUBbIE OpraHU3Mbl. @aKTOPHI )KUBOI NPUPOJIBL,
B3aMMOCBS3b JKUBBIX OpPraHU3MOB.JKOcUCTEMBI. CTpyKTypa SKOCUCTEMBI. [InieBble cBsA3U B
skocucreme. Llenn mutannssOcoOEHHOCTH CTPOCHUSI OPTaHU3MOB PACTEHHI U )KUBOTHBIX.
Oco0eHHOCTH )KU3HEESTEIbHOCTH OPIraHU3MOB PACTEHUI U )KUBOTHBIX.

7Knacc

Pa3znea 1. IlapcTBO mMpokapuoThI

[Ipoucxoxaenue u 3Bomtonusa 6aktepuii. Od1IMEe CBOMCTBA MPOKAPUOTUYECKUX OPTaHU3MOB.
Muoroo6pasue gpopm 6aktepuii. OCOOCHHOCTH CTPOSHUs OaKTepruaabHOU KIeTKH. [loHsATHE O
TUnax ooMeHa y npokapuoT. OcCOOEHHOCTH OpraHU3alUHU U KU3HEEATEIbHOCTH MPOKAPHUOT;
pacmpocTpanEéHHOCTH U pOJib B OMOIIeH03aX. DKOJIOTHYECKAask POJIb U METUIIMHCKOE 3HAYCHHE
JeMoHcTpanys

CTtpoeHne KIeTOK Pa3InIHbIX IPOKAPHUOT.

JIaGopaTopHbIe U MPaKTHUECKUE pabOThI

3apHrcoBKa CXEMBI CTPOCHHUS TIPOKAPUOTUIECKON KIIETKH.

Pa3nea 2. IlapcTBo I'pndsnl

[Tpoucxoxaenue u 3Bostonus Tpu6oB. OCOOEHHOCTH CTPOEHUS KJIETOK IprO0oB. OCHOBHBIC
YepThl OPraHU3alMKd MHOTOKJIETOUYHBIX TpUOOB. OTaensr: XUTPUIUOMUKOTA, 3UTOMUKOTA,
AckomukoTta, basunnomukora, Oomukora; rpymnmna HecoBepienusie rpuosil. OcoOeHHOCTH
KHU3HEJIATEIILHOCTH U pacnpocTpaHeHue. Poib TpuOoB B GMOLIEHO3aX M X03SHCTBEHHOM
JeSITENIbHOCTH YeJIOBEKa.



JleMoHCTpamus
CxXeMBbI CTpOSHUS TPEJCTABUTEINICH Pa3IMIHBIX CUCTEMATHUECKHUX TPYII TPUOOB, pa3IHIHbIC
npeactaBuTeny napcrsa ['pudsl, CTpoeHHE MI0J0BOTO Teja NUIAIOYHOTO Ipuda.
JlaboparopHble 1 pakTH4eckre padoTel CTpoeHUE TUIECHEBOTO Tpuba Mykopa. Pacmo3znaBanue
CBhEIOOHBIX U SIOBUTHIX TPHOOB.
[onsaTue o cum6bmo3e. OO XapaKTePUCTHUKA JTUITAMHUKOB. THIIBI CIIOCBUII JTUIIAHHUKOB;
0COOCHHOCTH JKU3HEIEATEIbHOCTH, PACIIPOCTPAHEHHOCTh M SKOJIOTHYECKas pOJIb JIUIIAHHUKOB.
JeMoHcTpanys

CxeMbl CTpOEHHUS TMIIAaHHUKOB, Pa3JIMYHbIC MIPEACTABUTEIH JIUILIANHUKOB

Pa3zpnen 3. LHapcTBo Pactenus

PacturenbHbIil OpraHu3M Kak LenocTHas cucteMa. KneTku, TKaHu, Opraibl M CUCTEMbI OPTaHOB
pacteHuil. Perynsuus xu3HeneaTeIbHOCTH pacTeHUH; GUuToropmMonsl. OcoOeHHOCTH
KHU3HEAEATEIBHOCTH pacTeHui. PoTocunTes. [Iurmentsl. CucremMaTuka pacTeHHIA; HU3IIUE U
BBICIIIME PACTEHUSI.

HemoHctpanus Pucynku yueOHUKa, TOKA3bIBAIONINE OCOOCHHOCTH CTPOCHUS U
AKHU3HEICATEIIbHOCTH Pa3IMUHBIX MpeCTaBUTeNeH apcTBa pacTeHnil. CXeMbl, OTpaXkaroliue
OCHOBHbBIE HAIIPaBIIECHHUS SBOJIIOLUH PACTUTEIBHBIX OPraHU3MOB.

Bonopocnu kak apeBHeimas rpymma pacteHui. Oomas XapaKTEePUCTUKA BOJAOPOCIIEH.
Ocobennoctu ctpoenus Tena. OTHOKIETOYHbIE U MHOTOKIIETOYHbIE BOIOpociu. MHoroo0Opasue
BOJIOpOCIIei: oTAeNbI 3eaEHbIE Bogopochu, bypeie Bogopociu u KpacHbie BOJOPOCIIH.
PacnpoctpaneHne B BOAHBIX U HA36MHBIX B OMOLIEHO3aX, SKOJIOTUYECKask POJIb BOJIOPOCIICH.
[IpakTrueckoe 3HadyeHue. [leMoncTpanus CxeMbl CTpOEHUSI BOAOPOCIIEH pa3InYHbIX
otaenos. JIabopaTopHble U MpaKTHUECKUE pabOTHI

N3yyenne BHELTHETO CTPOSHUS BOJOPOCIIEH.

[Ipoucxoxaenue u odmIas XapakTepPUCTUKA BbICIIUX pacTeHnil. OCOOEHHOCTH OpraHU3aliU U
WH/IMBUYaJIbHOTO Pa3BUTHS BBICIINX pacTeHuid. CriopoBbie pacTeHus. O0mas xapakTeprucTHKa,
npoucxoxaenue. Otaen MoxoBUIHbIE; 0COOEHHOCTH OPraHU3al|H, KU3HEHHOTO IUKIIA.
PacnpocTpanenue u poib

B Ouoneno3zax. Oraen [lnayHoBuiHbIE; 0COOEHHOCTH OpraHU3AIMH, KU3HEHHOTO [IUKJIA.
PacnpocTtpanenue u pois B 6uorieHo3ax. Otaen XBOUIEBUIHBIE; 0COOEHHOCTH OpraHU3allUu,
KU3HEHHOTO 1UKIa. PactipocTpanenue u poib B OuonieHozax. Otnen [TanopoTHUKOBUIHBIE.
[IpoucxoxneHre u 0COOEHHOCTH OpraHu3aluy NanopOTHUKOB. JKU3HEHHBIN IIUKI
ManopoTHUKOB. PacmpocTpaneHue u posib B OMOLIEHO3aX.

JleMoHCcTpanys

CxeMblI CTpOEHUS U )KU3HEHHBIX ITUKJIOB MXOB, XBOIIEH U MJIAYHOB, pa3IMYHbIE MPECTaBUTENN
MXOB, IUIAYHOB U XBOILIEH, CXEMbI CTPOEHUS NAIOPOTHUKA; IPEBHUE MTATIOPOTHUKOBHUIHBIE,
CXeMa LIMKJIA Pa3BUTHsI MANIOPOTHUKA, PA3TUYHbIC MPEACTABUTENN MANOPOTHUKOBUIHBIX.
JlaGopaTopHbIe U MPAKTHUYECKUE PAOOTHI

W3ydenue BHEIIHETO CTPOCHUS MXa*.

N3yyeHue BHEITHETO CTPOSHMSI TATIOPOTHUKA ™.

IIpoucxoxxaeHne 1 0COOEHHOCTH OpraHU3alMK TOJIOCEMEHHBIX pacTeHUil; CTpoeHHe Tena,
KHU3HEHHBIE (POPMBI rosIoceMEHHBIX. MHOrooOpasue, pacipoCTpaHEHHOCTh T'OJIOCEMEHHBIX, X
poJib B OMOIIEHO3aX U MPAaKTUYECKoe 3HaueHue. JleMoHcTparus

CxeMbl CTpOEHUS TOJI0CEMEHHBIX, LIUKJT Pa3BUTHSI COCHBI,

pa3IMyYHbIE IPEACTABUTENIN FOJOCEMEHHBIX.

JlaGopaTopHbIE U MPAKTHYECKUE PAOOTHI

N3ydenue cTpoeHHst 1 MHOI000pa3Hs rOJIOCEMEHHBIX paCTeHUI*.

[IpoucxoxaeHre u 0COOEHHOCTH OpraHu3alii MOKPHITOCEMEHHBIX PACTEHUI; CTPOECHUE Tea,
KHU3HEHHBIE (hopMBbI OKpBhIToceMeHHbIX. Kiacesl OqHonomnbHble U J[ByAonbHbIe. OCHOBHBIE
ceMeNCTBa MOKPHITOCEMEHHBIX pacTeHHi (2 ceMelcTBa OJHOONIbHBIX U 3 cemeiicTBa



JBYJIOJIBHBIX pacTeHHi). MHOrooOpasue, paclpoCTpaHEHHOCTh IIBETKOBBIX, X POJIb B
OuoLeHO3aX, B )KU3HH YEJIOBEKA U €T0 XO3sHCTBEHHON AeaTenbHOCTH. JleMoHcTparus Cxema
CTPOCHHMS LIBETKOBOI'O PACTEHHUSI; CTPOEHUS 1IBETKA, LINKJI PA3BUTHUS LIBETKOBBIX PACTEHUIN
(1BOIHOE OIUIOAOTBOPEHNUE), IPEACTABUTENN PA3IMUHBIX CEMENCTB OKPBITOCEMEHHBIX
pactenuil. JlJabopaTopHble U paKTHUECKUE pabOThI

W3ydenue cTpoeHHs MOKPHITOCEMEHHBIX PaCTEHUIT™.

Pacno3naBanue Hanbosee pacpoCTpaHEHHBIX PACTEHUI

CBOEI1 MECTHOCTH, OIIPEAEICHNE UX CUCTEMAaTHUECKOTO MOJIOKEHUS *.

Pasnen 4. HlapcTBo ’)KuBoTHBIE

KuBOTHBIN OpraHu3M Kak 1enocTHas cucreMa. KieTku, TkaHu, opraibl 1 CHCTEMbI OpraHOB
KUBOTHBIX. Perymsanus xn3He e TeIbHOCTH JKUBOTHBIX; HEPBHAS U DHIOKPUHHAS PETYIISALUU.
Oco0eHHOCTH KU3HEACSITENbHOCTH KUBOTHBIX, OTJIMYAIOUINE UX OT MPEACTaBUTENEH APYTUX
LApCTB KUBOM Npupoasl. CucTeMaTHKa )KMBOTHBIX; TAKCOHOMUYECKUE KaTETOPUH;
OJTHOKJIETOYHbIE 1 MHOTOKJIETOUHbIE (0€CIT03BOHOYHBIE U XOPIOBBIE) )KUBOTHBIE.
B3anMooTHOIIeHNs KUBOTHBIX B OMO1IEHO3aX; TPO(PUUECKHE YPOBHH U LIETH MTUTAHUS.
JemoncTparnus Pacripeenenne )KUBOTHBIX M PaCTEHHM MO TIaHeTe: Ororeorpaduyueckme
obmnactu. JlabopaTopHble U MpaKTUYECKUE paboThl AHAIN3 CTPYKTYPHI Pa3TUYHBIX OMOMOB
CyIIX ¥ MHPOBOI'O OK€aHa Ha CXeMaX U WIIKCTPALUAX.

OO0mas xapakrepucTiKa npocreimux. Kierka oJHOKIETOYHBIX )KUBOTHBIX KaK I€JIOCTHBIN
OpraHu3M; 0COOEHHOCTH OPraHU3ALMHU KJIETOK IPOCTEUIINX, CIIeUAIbHbIE OPTaHOUIBI.
Pa3Ho00Opasue mpocTelmmx u X poiib B OMOIEHO3aX, KU3HU YEIOBEKa U €ro XO3sICTBEHHON
nesaTeabHoCTH. Tun CapKoKIyTHKOHOCLBL; MHOr0oOpasue (hopM CapKOIOBBIX U )KI'YTUKOBBIX.
Tun CriopoBHKH; CITIOPOBUKH— Mapa3UThl YeJIOBEKa U )KUBOTHBIX. OCOOEHHOCTH OpraHU3aIuu
npeactasurenei. Tun Mady3opun. Muoroodpasue nHdy30pHil 1 UX POJb B OMOIIEHO3aX.
JeMoHcTpanys
CxeMmbl cTpoeHHs aMEObI, IBIIICHBI 3€JIEHON U UH(DY30pUH Ty (DETbKH, IPEICTABUTEIN
Pa3IUYHbIX Py OAHOKJIETOYHBIX.

JIaGopaTopHbIe U PaKTHUECKUE pabOThI

Crpoenne amEOBI, IBTIICHBI 3eNIEHON 1 HHPY30pHH TY(HETbKH.

OO11ast XxapakTepUCTHUKa MHOTOKJIETOYHBIX KHBOTHBIX; TUIIBI cUMMeTpuu. KieTku u Tkanu
XKUBOTHBIX. [IpocTeiiiine MHOTOKIETOUHbIE— I'yOKH; UX PaclpoCTpaHEHHE U IKOJIOTUUECKOE
3HayeHue. JlemoncTpanust Tunsl CHMMETPUH Y MHOTOKJIETOUHBIX )KUBOTHBIX, MHOTOOOpasue
ryOOoK.

Oco0eHHOCTH OpraHu3alK KUIIEYHOIIOJOCTHBIX. becnosoe 1 noioBoe pa3MHOXKEHHE.
MHoroo0pasue 1 pacpoCTpaHeHUE KUIIEUHOTIOJIOCTHBIX; TUAPOUTHBIE, CLIU(OUTHBIE U
KOpPaJUIOBBIE MOJIUIBL. POsb B IPUPOJHBIX COOOIIECTBAX.

JleMoHCTpanus
Cxema cTpoeHMsI TUAPBL, MEAY3bl M KOJJOHMH KOPAJIJIOBBIX MOJIMIIOB. broLieH03 KopamioBoro
puda. BHemniHee 1 BHyTpEHHEE CTPOCHUE KHIIIEUHOTIOJIOCTHBIX.

JIaGopaTopHbIe U MPaKTHUECKUE pabOThI
N3yuenue ninakaToB, TaOINIl U KOMIBIOTEPHBIX AEMOHCTPALMNA, OTPAXKAIOIINX X0/ pereHepalun
y TUAPBI.

Oco0eHHOCTH OpraHu3aluy MI0CKUX YepBeil. CBOOOIHOKUBYIIINE PECHUYHbBIE YEPBU.
MHorooOpa3ue peCHUYHbIX YepBei U X poJib B OuolieHo3ax. [Ipucnocobnenus k mapasuTusmy
y IJIOCKUX 4YepBeit; kiaccel Cocanbiiuky 1 JIeHTouHble yepBy. [IoHATHE O )KU3HEHHOM LMKIIE;
LUKJIBI pa3BUTHS MEYEHOUHOTO COCAIBINNKA M ObIYbero LenHs. MHOrooOpasue miockux yepBei
Mapa3uToB; MEphl MPO(PUIAKTUKY MTapa3uTapHBIX 3a00eBaHui. JleMoHCTpanus
CxeMbl cTpOeHHsI IJIOCKUX YepBel, BEYIIMX CBOOOIHBIN U Tapa3uTHUYECKU 00pa3 )KU3HU.
Paznuunble npeacTaBuTeNn peCHUYHBIX YyepBeil. CXeMbl )KU3HEHHBIX IIUKJIOB TEYEHOYHOTO
cocaiblKa 1 Obrubero 1enHs. JlabopatopHble U MpakTUYECKHe paboThI
’KvzHeHHbIe IUKIIBI TIEYEHOYHOTO COCANBIINKA U ObIYbEro LEIHS.



OcoOeHHOCTH OpraHu3aliy MI0CKUX YepBeid. CBOOOIHOKUBYIIINE PECHUYHBIE YEPBHU.
MHoroo6pa3ue peCHUYHBIX YepBel U UX POJb B OHMomeHo3ax. [IpucnocobieHus K mapasuTu3my
y IUIOCKUX 4yepBel; kiacchl CocanbIivky U JIeHTouHble yepBu. [IoHATHE O )KU3HEHHOM LIMKIIE;
LUKJIBI PA3BUTHS MIEYEHOUHOTO COCABINNKA M ObIYbero LenHs. MHOrooOpasue IiocKux 4epBei
Mapa3uToB; MEephl MPO(PUIAKTUKY Mapa3uTapHbIX 3a00seBaHui. JleMoHcTpaus

CxeMbl cTpOeHHsI IIIOCKUX YepBel, BEyIIMX CBOOOIHBII U Tapa3uTHUECKUI 00pa3 KU3HU.
PaznuuHble npencTaBUTENN pECHUYHBIX YepBeil. CXeMbl dKU3HEHHBIX IIUKIJIOB IEYEHOYHOTO
cocaJbIlIUKa ¥ ObIYBETO LEIHS.

JlabopaTopHble U MTPAKTUYECKHE PAOOTHI
Ku3HeHHbIe IMKIIbI TIEYEHOYHOTO COCANIBLINKA U ObIUbEro LEIHS.

Oco0eHHOCTH OpraHU3aIUH KPYTJIBIX YepBel (Ha MpUMepe 4eT0BeUYeCKON acKapubl).
CB0OOIHOXXUBYIINE U TAPA3UTHYECKUE KPYTIble YepBH. LIMKIT pa3BUTHS YeT0BEYECKOM
acKapubl; Mepbl MPOPHUIAKTUKH acKapua03a.

JleMoHCTpanys

Cxema CTpOeHHMSI U IUKJI pa3BUTUS YEJIOBEUYECKON ackapuabl. Pa3znuuHbie CBOOOTHOKHUBYIIUE U
napasuTuieckue (opMbl KPYTIIbIX YepBEH.
JIaGopaTopHbIe U MPaKTHUECKUE pabOThI
JKU3HEHHBIN UKIT YETOBEYECKON acKapubl.

Oco0GeHHOCTH OpraHu3alK KOJIbYaThIX YepBel (Ha MpuMepe MHOTOLIETHHKOBOTIO YEPBs
HEepeuibl); BTOpUYHAs MOJI0CTh Tesia. MHOrooOpasue KoibyaThiX YepBeil; MHOTOLIETUHKOBBIE U
MAaJIOIIETUHKOBBIE KOJIbYaThIe YEPBHU, MUABKU. 3HAYCHUE KOJIbYATHIX YepBel B OMOIIEHO3aX.
JleMoHCTpanus
Cxema CTpOoeHMsI MHOTOIIIETUHKOBOTO M MAJIOILIETUHKOBOI'O KOJIbYAThIX YepBel. Paznuunble
npencraBureny tuna KosnpuyaTsie uepBu. JlabopaTopHble U pakTUYecKue paboTh
BHeuHee cTpoeHne JOKAEBOTO YEPBS.

Oco0OeHHOCTH OpraHU3alMi MOJUTFOCKOB; CMEIIaHHAas! noJiocTh Tesa. MHoroo6pasue
MOJIIIIOCKOB; KJ1acchl bproxoHorue, JIBycTBopuaThie U ['0JI0BOHOTHE MOJUTIOCKH. 3HAUEHUE
MOJIITIOCKOB B OHMoLIeH03aX. PoJb B H3HU YeJIOBEKA U €Tr0 XO35ICTBEHHOMN JeITeTbHOCTH.
JeMoHcTpanys
Cxema cTpoeHust OprOXOHOTUX, ABYCTBOPUYATHIX U FOJIOBOHOTHX MOJUTIOCKOB. Pasnuunbie
MIPEICTABUTENH TUIIA MOJUIFOCKOB.

JlaGopaTopHbIE ¥ IPAKTHIYECKHE PAOOTHI

Bremnee cTpoeHne MOJUTIOCKOB.

[IpoucxoxaeHne 1 0COOEHHOCTH OpPraHu3alliy YWIEHUCTOHOTUX. MHOrooOpa3ue
YJIEHUCTOHOTHX; Ki1acchl PakooOpasneie, [Taykoobpasnsie, Hacekombie 1 MHOroHoxku. Kiacc
PakooOpaznbie. O0mias xapakTepucTHKa Kacca pakooOpa3HbIX Ha MIPUMEpPEe PEYHOro pakxa.
Briciime u Hu3MmuMe paku. MHOroo6pasue 1 3Ha4eHne pakooOpas3HbIX B OnoneHo3ax. Kmacc
[TaykooOpa3ubie. O0mas XxapakTeprCcTUKa MaykooOpa3HbIX. [Tayku, CKOPITHOHBI, KIICTIIH.
Mmoroo0pasue 1 3HaueHue naykoo0pasHbeix B Ononenozax. Kimacc Hacekombie. MHOTOOOpasue
HacekoMbIX. OOm1as XapakTeprUCTHKa Kjlacca HACEKOMBIX; OTPSAbl HACEKOMBIX C MOJIHBIM U
HETIOJHBIM IpeBpalieHueM. MHorooOpasue 1 3HaueHHE HACEKOMBIX B OMOLIEHO3aX.
MHoroHoxku. JlemoHCcTpanuus

Cxema CTpoeHHUsI PEYHOTO paka. Pa3nmuuHbie MpeCTaBUTENN HU3IINX U BBICIIMX PAKOOOPA3HBIX.
Cxema cTpoeHus nayka KpectoBuka. Paznuunsle npeactaBurenu kiacca [laykoo6pasHble.
CxeMbl CTpOEHUS! HACEKOMBIX Pa3IMYHbIX OTPSIOB.

JlabopaTopHble U MTPaKTUUYECKHE PAOOTHI

W3ydenue BHEUTHETO CTPOCHUSI U MHOTOOOpa3us YWICHUCTOHOTUX*.

O61mas xapakTepucTka Tumna. MHOroodpasue Uriokoxux; kinaccbl Mopckue 3BE3b1, Mopckue
exu, ['onotypun. MHOTOOOpa3ue u 3K0JI0rMuecKoe 3HaueHue. JleMoHcTparus

CxeMbl CTpOEHHUs MOPCKOM 3BE3/Ibl, MOPCKOTO €Xa U rojoTypun. Cxema npuI0HHOTO
OuoLeHo3a.



[IpoucxoxaeHne XopAOBbIX; MOATUIIEI OeCUepEHBIX U MO3BOHOYHBIX. OO0IIast XapaKTepUCTHKA
tuna. [logrun becuepennbie: JaHIETHUK; OCOOCHHOCTH €r0 OPTaHU3alMU U PACTIPOCTPAHCHHUS.
JemoncTpamus Cxema cTpoeHus JaHeTHuka. Cxema metamopdosa y acuuuu.

OO61as xapakTepucThKa mo3BoHOUHBIX. [Ipoucxoxnenue po16. O01as xapakTepucTuka poio.
Knaccrsr Xpsmesbie (akyinbl 1 ckatbl) 1 KocTHbIE pp1OBI. MHOT00Opa3ue KOCTHBIX PhIO:
XPALIEKOCTHBIE, KUCTENEPhIE, ABOSKOIbIIIAIINE U Tydenépbie. MHOr0OOpas3ue BUIOB U YEPTHI
MPUCIIOCOOJICHHOCTH K CpeJie 00UTaHMsI. DKOJIOTUYECKOE M XO34iCTBEHHOE 3HAUCHHE PHIO.
JHemonctpanust Muoroo0pasue poid. Cxema cTpoeHuUs: KUCTENEPHIX U JIy4enEPBIX PhIO.
JlaGopaTopHbie U npakTUYecKkue padoTbl OCOOCHHOCTH BHELTHET'O CTPOCHHSI PHIO B CBSI3H C
00pa3oMm Ku3HU*.

[TepBbie 3emHOBOIHBIE. OOIIasE XapaKTEPUCTHUKA 36MHOBOIHBIX KaK IMEPBBIX HA3EMHBIX
03BOHOYHBIX. becxBocThie, XBocTaThie 1 Oe3Horue aMmpuouu; MHOrooOpasue, cpeaa OOUTaHHS
Y 9KOJIOTHYECKUE 0COOCHHOCTU. CTPYKTYPHO(PYHKIMOHATBHAS OPTaHN3aLMs 36 MHOBOTHBIX HA
MpUMepe JISTYIIKH. DKOJIOTHYecKas poJib U MHOT0OOpa3ue 3¢eMHOBOTHBIX.

Hemonctpauust MHorooOpasue am@uouii. Cxembl CTpOEHHSI KUCTENEPBIX PbIO U 36MHOBOIHBIX.
JlaGopaTopHble U npakTHueckue padoTsl OCOOEHHOCTH BHELIHETO CTPOCHHUS JIATYLIKH,
CBSI3aHHBIE C €€ 00pa3oM >KU3HU ™.

[Ipoucxoxaenue pentunuit. OOIIas XapaKTepUCTHUKA TPECMBIKAIOIIUXCS KaK
MEPBUYHOHA3EMHBIX )KMBOTHBIX. CTPYKTypHO(QYHKIIMOHAIbHAS OPTaHU3alHsl IPECMBIKAIOIINXCS
Ha TpuMepe sepullpl. Yenryiiuateie (3Meu, SIIEPUIbl U XaMeJICOHbI ), KPOKOUIIBI M YepeTaxu.
Pacnipoctpanenne u MHOroo6pasue Gpopm penTUiInii; MOJ0KEHUE B IKOJOTUYECKUX CUCTEMAX.
BriMepiue rpynmnel IpeCMbIKAIOIIMXCS.

Jemonctparmus MHoroo0Opasue npecMbIkaromuxcs. CXeMbl CTPOSHUS 36MHOBOIHBIX U
penTunuii. JlabopaTopHbie u npakTuyeckue padoTbl CpaBHUTEIBHBINA aHAINA3 CTPOCHUS
CKEJIETOB YepernaxH, SUIepUllbl U 3MEH.

[TpoucxoxaeHne NTHUIL; TIEPBONTHIIB U UX MPEIKH; HACTOSIIINE MTULIB. Kunerpyasie, uim
JeTaroIue; OECKUIeBble, UK Oeraroliye; MMHTBUHBI, UK TUTaBaroIiue NTUIlbl. Oco0eHHOCTH
OpraHu3aIuy ¥ dKoJIorrdeckas JuddepeHIIMpPOBKa JETAIONIUX MTUIL (TITUIIBI Jieca, CTENen u
MyCTBIHb, OTKPBITHIX BO3AYIIHBIX POCTPAHCTB, 00JIOT, BOAOEMOB U mobepexuit). OxpaHa u
MPUBJICYCHUE TITHII; JOMAIIIHUE NMTULIBI. POk ITHIT B IPHUpO/IE, )KU3HU YeJIOBEKA U €T0
XO3SIICTBEHHOM JAESATEIbHOCTH.

JemoncTparus MaorooOpasue nruil. CXeMbl CTpOeHHUs penTuinil u nruil. JlabopaTtopHbie 1
npakTudeckre padoTel OCOOEHHOCTH BHEUTHETO CTPOCHHUS MITHII, CBSI3aHHBIE C UX 00pazoM
KUBHHI*,

[Tpoucxoxnenune muekonutaromux. [lepBo3sepu (yTkoHOC U exuaHa). Husmme 3Bepu
(cymuartsie). Hactosimue 3Bepu (marienrapueie). CTpyKTypHO-(DyHKIIHOHAJIbHBIE 0COOCHHOCTH
OpraHu3aIui MJIEKOMUTAIOIIMX Ha MpuMepe co0aku. DKOJOoTuUecKasi pojib MICKONUTAIONIUX B
MPOIIECCE PAa3BUTHUS KUBOW MPUPOABI B KaHO30MCKOM 3pe. OCHOBHBIC OTPSAJIbI TUIAIICHTAPHBIX
miekonurarommx: Hacexkomosinaeie, Pykokpsuibie, ['pei3yHsbl, 3aiiieo0pa3Hbie, XHIIHEIE,
Jlacronorue, Kuroo6pasusie, Hemapuokomnsitheie, [lapHokonsiTHbIe, [IprMaTe! u 1p. 3HaueHHe
MJIEKOIIUTAIOIINX B IPUPOJE U XO35IMCTBEHHOM JESATENBHOCTH YenoBeka. OXpaHa IEHHBIX
3Bepei. JlomaniHue MiekonuTaromue (KpynHblid 1 MEJIKUNA poraTblil CKOT U ApyTHe
CENbCKOXO03SUCTBEHHBIE )KUBOTHBIE).

JeMoHCcTpanys

CxeMbl, 0OTpaXkaroIlre IKoJIoTnYecKyto nuddepeHupoBKy Mmiuekonuraromux. MHoroobpasue
MJIEKONUTAOMUX. CXEMbI CTPOCHHUS PENTUINI U MIEKOMUTAIOIINX.

JlabopaTopHble U MPAKTHYECKHE PAOOTHI

N3yuenue cTpoeHus: MIEKOMUTAIOLIUX.



Pacno3naBanue >KUBOTHBIX CBOEH MCCTHOCTH, OIIPCACIICHUC UX CUCTEMATHUYCCKOI'O
IMOJIOKCHHUA U 3HAYCHHUA B )KM3HH YCJIOBCKA.

Paznea S. Bupycsi

O6mas xapakTepucTuka BUpycoB. McTopus ux otkpeitus. CTpoeHHe BUpyca Ha puMepe
BHpyca TabauHoW Mo3auku. B3anmoselicTBue Bupyca u KieTku. Bupycsl — B0o30yauTenu
ormacHbIX 3a0oseBanuit yenoseka. [Ipodunakruka 3aboneBanus rpunmoM. [IporcxoxaeHue
BHUPYCOB.

JeMoHCcTpanys

Mopenu pa3nuyHbIX BUPYCHBIX YacTHIl. CXeMbl B3aUMOACHCTBHUS BUPYCa U KICTKU MTPH
TOPU30HTAILHOM U BEPTHKAIBHOM THIIE Nepeaauu HHPeKuu. CXeMbl, OTpaXkarollie mpoiece
pa3BUTHSI BUPYCHBIX 3a00JI€BaHUN.

8xnacc

Pa3zgen 1
MecTo 4es10BeKa B CCTeMe OPraHN4YecKOoro Mupa

1 mpupoabl. MecTo uestoBeka B CHCTEME OPraHU4YecKoro Mupa. YepTsl CX0ACTBa YeTIOBeKa U
XKHUBOTHBIX. CXOJICTBO U pa3Inuus 4eJIOBEKa U YeJI0BEKOOOpa3HbIX 00e3bsiH. UenoBek
pasymHblil. JlemoHcTpanus: CKeneTsl 4eJIoBeKa U TT03BOHOYHBIX. TaOIIHIIbl, CXEMBI, PUCYHKH,
PACKPBIBAIOIIUEC YCPTHI CXOACTBA YCJIOBCKA U JKUBOTHBIX.

Paznea 2. [Ipoucxo:kaenne yeioBeKka

buonoruueckue u conuagbHble (aKTOPbl AaHTPOIIOCOLMOTeHE3a. JTalbl aHTPOIIOTeHEe3a U
(i)aKTOpBI CTAaHOBJICHUS YenoBeka. Pacel YCJIOBCKA, UX MPOUCXOKIACHHUE U CANHCTBO.
Hemonctpanus: Monens «IIpoucxoxaenue yenoBeka». Moaenn ocTaTKoB MaTepHUanbHON
MepBOOBITHON KYJBTYpHI YesoBeka. M3o0paxeHue rnpeacTaBuTese pa3inuHbIX pac 4eloBeKa.

Pazgea 3.
Kpartkas ucropusi pa3BuTHS 3HAHUI 0 CTPOeHUHU U QPYHKIMAX OPraHu3Ma yejloBeKa

Hayku o yenoBeke: anaToMusi, PU3HOJIOTHS, TUTHEHA. Benrkue aHaTOMBI U (PU3UOJIOTH:
I'mnnoxpat, Knasauit I'anen, Anapeac Besanuit. Jlemonctpanus: [lopTpersl Benukux
yU€HBIX — aHaTOMOB U (PU3HOJIOTOB

Paznen 4. O0muii 0630p cTpoeHuss U GyHKIUI OPraHu3Ma 4yejioBeKka

Knetounoe ctpoenue opranuzMa. TKaHU: SIIUTETNATIBHBIE, COEIUHUTEIbHBIC, MBIIIICYHBIE,
HepBHast. Oprasbl yeI0BeYeCKoro oprannsma. CucreMsl opraHoB. B3auMocBsI3b OpraHoB U
CHCTEM OpPraHOB Kak OCHOBa romeoctasa. Jlemonctpanus: CxeMbl CTPOCHHUSI CUCTEM OpPraHOB
yenoseka. [Ipaktnyeckue padoTel: M3yueHrne MUKPOCKOITMYECKOTO CTPOCHHUS TKAaHEH.

Pa3zpnen 5. Koopaunauus u perysiuus

I'ymopanbHas perynsuus. XKenessl BHyTpeHHeH cekpennu. ['OpMOHBI M X pOJib B 0OMEHHBIX
npoueccax. HepBHo-rymopanbHas perymsaius. Jemonctpanus: Cxembl CTPOSHHS SHIOKPUHHBIX
xene3. Tabnuisl, MIUTIOCTPUPYIOLINE CTPOCHUE, OMOJIOTHUECKYI0 aKTUBHOCTh M TOUKHU
MpHIOKEHUs: TOpMOHOB. dDoTorpadun 60JBHBIX C pa3NTUYHBIMU HAPYIIEHUSAMU QYHKIUI



SHIOKPUHHBIX kene3. HepBHas perynauus. 3HaueHue HEpBHOU cucTeMsbl. LleHTpanbHas u
nepudepryeckas HepBHbIC CUCTEMbI. BereraTuBHast 1 COMaTHYECKasi YaCTH HEPBHOM CUCTEMBI.
Pedexc; npoBeaenue HepBHOro umnyibca. CrpoeHue U (yHKIHMU CIIMHHOTO MO3I'a, OT/IEI0B
roJIOBHOI'O Mo3ra. bosbine nomymapus roaoBHoro mosra. Kopa 6opmmx noaymapui.
3Ha4yeHue KOpbl OONBLINX MONYIIApUHA U €€ CBA3U C IpYTMMHU OTAeaaMH Mo3ra. OpraHbsl UyBCTB
(ananm3atopsl), ux crpoenue u pyHkuu. CtpoeHue, GYHKINUU ¥ TUTHEHA OPTaHOB 3PEHUSI.
Crpoenue u pyHKLIUHN opraHoB cityxa. [Ipenynpexaenue HapymeHuii ciryxa. Opransl ocs3aHus,
BKyca, 000oHsHMs. [ uruena opranoB 4yBCTB. Mo/i€/11 TOJIOBHOTO MO3ra, OPraHOB YyBCTB.
Cxembl peduieKTOpHBIX TyT 0e3yciioBHbBIX pediekcos. Jlabopatopuslie padoTsl: M3yueHue
TOJIOBHOT'O MO3r'a 4ejoBeKa (10 MyJskaM). M3yueHue naMeHeHus pa3mepa 3padka.

Pasnea 6. Onopa u nBuxeHue

CkelleT 4ea0BeKa, €ro OTACIbl: OCEBOM CKEIIET, CKEIIET M0sSCOB KoHeuHOCTeH. OCOOEHHOCTH
CKeJleTa YeJIOBEKa, CBA3AHHBIC C TPYIOBOM JACATEIHHOCTHIO U MPSIMOXOK1eHneM. CocTaB
CTpOEHHE KoCTel: TpyOuaThie ry0uaThie KocTu. PocT kocteil. BospacTHbie n3MeHeHHs B
CTPOCHHMH KOCTEH. THITbI COeTMHEeHUSI KOCTEH. 3a00JIeBaHMS OTIOPHO-/IBUTATEIILHON CHCTEMBI U
ux npodunakruka. Meimednas cucrema. CTpoeHue U pa3BuTre MbII. OCHOBHBIC TPYIIIIBI
MBI, uX GyHKIMHA. PaboTa MbIII; ctaTudeckas U AMHAMUYECKas Harpy3ku. Posib HepBHOM
CUCTEMBI B PETYJISIUN PAOOTHI MBIIII. Y TOMJICHUE MBIIIIII, POJIb AKTHBHOTO OT/IbIXa B
BOCCTAHOBJICHUY aKTUBHOCTH MBIIIICYHON TKaHH. 3HAYCHUE (U3UIECKOM KYJIBTYPhI U PEXKUMA
TpyZJa A7 MPaBUIBLHOTO (hOPMHUPOBAHUS OMOPHO-IBUTATEILHON CUCTEMBL. JleMOHCTpaIIus:
Ckener yenoBeKa, OTAENIbHBIX KocTel. Pacmmiibl kocteil. [Ipuémbl okazaHus nepBOil TOMOIIN
MIPU TOBPEKICHUAX (TpaBMax) ONOPHO-ABUTATEIIbHON CUCTEMBI. JlaGopatopHbie pabOTHI:
N3ydenue BHENTHETO CTPOCHUS KOCcTel. M3MepeHne Macchl U pocTa CBOET0 OpraHu3Ma.
[IpakTuyeckue paboThl: BrIsBIeHNE BIUSHUS CTATHCTUYECKON U JMHAMUYECKON pabOoThl Ha
YTOMJICHUE MBIIIIII.

Pa3zpnen 7. BHyTpeHHsisl cpea opraHu3ma

[TonsiTne «BHYTpeHHsIA cpena». TkaneBas )xuakocTb. KpoBb, €€ cOCTaB M 3HaYEHHUE B
o0ecreyeHn! KU3HEACSITeNbHOCTH opraHn3Ma. KiieTouHble 3JIeMeHTHI KPOBU: SPUTPOLIUTHL,
JerKonuThl, TpoMOouuThl. [1nasma kposu. CeépThiBanue kpoBu. [ pynmsl kposu. Jlumda.
Nmmynuter. Undexkunonnsie 3a0oneBanus. [Ipenynpenurensubie npuBuBky. [lepenuBanue
kpoBu. JlonopctBo. 3nauenue padot JI. [Tacrepa u U. 1. MeunukoBa B 00J1aCTH UMMYyHUTETA.
Hemonctpanus: Cxembl U TaOIHIIbL, MOCBAIIEHHBIE COCTABY KPOBH, IPYIIIIaM KPOBH.

Pa3znen 8. Tpancnopr BemecTn

Cepaiie, €ro CTpPOCHHE U PETYIISIUS AeATENHbHOCTH. BOIBINION 1 MaJblii KpYyTrHd KPOBOOOpAIICHUSI.
JIumdoobpamienue. JIBmkeHne KpoBu 1o cocyaam. KpossitHoe gaBiieHne. 3a00eBaHUS OPTaHOB
KpoBooOOpalieHus, ux npeaynpexaeHue. Jlemoncrpauus: Monaens cepaia yenoBeka. TaOmuibl
U CXEMBbI, HIUTFOCTPUPYIOIINE CTPOCHHE KIIETOK KPOBU U OPTAaHOB KPOBOOOpAIIICHHUS.
[IpakTuueckue padbotsl: M3mMepenue KpoBsiHOTO AaBieHus. Onpenenenue myibca U MoacuéT
YHUClla CePJCYHBIX COKpAICHUH.

Pa3znen 9. /Ibixanue

[ToTpebHOCTH Oprann3Ma 4eaoBeKa B KUCIOpoAe Bo3ayxa. OpraHsl JbIXaHUs, UX CTPOCHHE.
JlpixaTenpHble NBHOKeHHS. ['a3000MeH B IE€rkuX, TKaHsIX. [lepeHoc ra3oB SpuTpoOLUTaMu U
IJ1a3MoM KpoBH. Peryisinus npixanus. IckyccTBeHHOE ApIXaHue. ['010CoBOM amnmapar.
HemoncTparnusi: Moaenu roptanu, JErkux. CXxeMbl, WUTFOCTPUPYIOIINE MEXaHU3M BIOXa U



BbIJ1OXA, HpI/IéMBI HCKYCCTBCHHOI'O AbIXaHUS. Ha60paTopHHe pa6OTBIZ Onpez[eneHI/Ie HaCTOTHI
JAbIXaHWA.

Pazpnen 10. [TumeBapenne

[TuTarenbHbIe BellecTBa U MUILEBbIE MPOAYKTHL. [I0TpeOHOCTH YenoBeka B MUILE U MUTATEIbHBIX
BemecTBax. Buramunsl. [Tumesapenue. CtpoeHue U GyHKIMN OPraHOB MHUILEBAPEHUS.
[TuimeBapuTenbHble XKee3bl: MeUYeHb U MOJKETyJ0uHast JxKee3a. DTallbl IPOLeCCOB
numeBapenus. Uccnenoanus U. I1. [1aBnoBa B obnactu numeBapenus. JleMoHcTparus:
Mogenb Topca yenoBeka. MyJiski BHYTpEeHHUX opraHoB. [IpakTuueckue paboThl:
BosnetictBue citonsl — Ha kpaxmai. JlabopaTopHsie paboThl: OnpeneiaeHre HopM
palMoHaIbHOTO TUTAHUS.

Paznen 11. O0OMeH BeliecTB M JHEPIruM

OO6mras xapakTepucTuka 0OMEHa BEIIeCTB U dHepTHH. [[macTuyeckuii 1 SHEPreTHIeCKUii OOMEH,
NX B3aUMOCBA3b. BI/ITaMI/IHBI, HX pOJib B O6MCHC BCIIICCTB. T'unoBurtaMuHO3. FI/IHGPBI/ITaMI/IHOS

Pa3gea 12. Buigesenue

Koneunsle npoykTsl oOMeHa BemecTB. Opransl BeiaeneHus. [Touku, ux crpoenue u pyHKIUH.
O6pa3oBanue Mouu. Posb KO B BBIBEICHUU U3 OpraHU3Ma IPOAYKTOB OOMEHa BEIECTB.
JlemoHcTpanys: Moneins noyex.

Pa3pnen 13. [lokpoBbI Tes1a

Ctpoenue u pyHKIMH KOXKHU. Poiib KOKU B TEIUIOpEryIalud. 3akanuBaHue. [ urnennyeckue
TpeOoBaHuUs K oJexe, 00yBH. 3a00IeBaHUS KOKU U UX MIpeaynpexaeHue. Jlemoncrpamnms
CxeMbl, WILTIOCTPUPYIOIINE CTPOSCHUE KOKHBIX ITOKPOBOB UEJIOBEKA, IPOU3BOIHBIE KOXKH.

Pa3pnen 14. PazmHoKeHue U pa3BUTHE

Cucrema opraHoB pa3MHOXKEHUS: CTpoeHue u rurueHa. OmnogorsopeHue. BuytpuytpodHoe
pazButHe, poabl. Jlaktauus. Poct u pa3sutue pedbénka. [lnanupoBanue ceMbH.

Paznen 15. Boicias HepBHAaA 1€ATEJILHOCTD

Pedexc — ocHoBa HepBHOM nesrenbHOoCcTH. MccnenoBanus M. M. Ceuenosa, U. I1. I1amoga,
A. A. Yxtomckoro, I1. K. Anoxuna. Bunasl peduiekcoB. @opmbl noBeaenus. Oco6eHHOCTH
BBICIIIEW HEPBHOM JEATEIHLHOCTH U OBEICHUS YesoBeka. [lo3HaBaTeIbHbIE TPOIIECCHI.
Topmoskenue. Tunbl HepBHOM cuctembl. Peus. Mpinuienne. CozHanue. buonorndeckue puTmsl.
CoH, ero 3HaueHue u rurueHa. [ uruena ymcrseHsoro tpyaa. [Tamsate. Omoruu. OcoOGeHHOCTH
IICUXUKHU YeJIOBEKA.

Pa3zpnen 16. YesnoBek u ero 310poBbe

CobmnroieHne caHUTapHO-TUTMEHUYECKUX HOPM U MPaBHJI 3J0pOBOro oOpasa xu3Hu. OkazaHue
NepBoi J0BpaueOHOM MOMOIIM P KPOBOTEUEHUH, OTPABIEHUH YTapHBIM I'a30M, CIIAaCEHUU
YTOMAIOIET0, TPABMaX, 05KOrax, 0OMOPOKEHUH. Y KpeIJICHHE 3/JOPOBbS: JBUTaTeIbHAS
AKTHBHOCTH, 3aKajnuBaHue. GaKTOPbI PUCKA: CTPECCHI, THIIOAMHAMUSA, IEpeyTOMIIeHUE. Bpennbie
IIPUBBIYKY, UX BIMSHUE HA 310pOBbE denoBeka. UenoBek n okpy:xaromas cpeaa. Okpyskaromas
cpella Kak UCTOYHUK BelecTB U sHepruu. Cpena odutanus. [IpaBunia nmoseeHus 4enoBeKa B



okpyxaromeii cpene. Ilpaktuueckue paboTel: M3yueHue npuéMoB OCTAHOBKH apTEPHATILHOTO U
BEHO3HOT'O KPOBOTCUCHUH. AHATN3 U OLIEHKA BIUSHUS Ha 37J0POBBE UEIOBEKa (PAKTOPOB
OKpYKaroIlen cpebl.

9xnacc
Pa3nea 1.BBenenne

[Ipeamer u 3agaun oO1Iei OMOIOTHH.
buonorus xak Hayka o xuBoi npupojie. Pons 6uonoruu
B npakTudeckoi 1esTeNIbHOCTH JTH0AEH.

JlaBaTh ompeneneHre TEPMHHAM, MPHUBOJUTH MPUMEPHI KIACCHUECKHE C MOBCEIHEBHOI
KHU3HU, XapaKTEpU30BaTh OMOJIOTUIO KaK KOMILJIEKCHYIO HaYKY, BbICKa3bIBaTh CBOE MHEHHE.
EcrectBennas kinaccuukanms >KuBbIX Opranu3mMoB. BunoBoe paznoobpasue.

Pa3znea 2. DBoJonus »KMBOro Mupa Ha 3emJe

[Ipu3Haky KUBBIX OPraHU3MOB.

Pacumputs 3HaHuS 00 OCHOBHBIX CBOMCTBAX KMBBIX OPraHU3MOB, UEPTaX CXOACTBA U OTIUUUAX
KMBON MaTepUu OT HEKUBOW; C(HOPMHUPOBATH 3HAHUS 00 YPOBHIX OpraHU3ALMH KU3HU
[Ipennoceinknu BO3HUKHOBeHH yueHus Y./lapBuHa.

3HATh ONPEEIICHUE NOHATHS IBOJIIOLIMS.

Hayunble oTKpbITHS, paKkTOphl, KOTOpBIe ObLIN coOpanbl Y. JapBuHOoM.

[IposiBieHne ponM yesoBeKa M MPUPOIbl B UCKycCTBEHHOM oTOope Yuenue Y. JlapBuHa o
ecTecTBeHHOM 0TOOpe. PopMbl ecTecTBeHHOro oTOopa HacnenctsenHas naMeH4nBocTh, boppba
3a cymecTBoBaHue, JIBwxkymme cuibsl sBomouuu DopMbel OOppObI 3a CyIIECTBOBaHHE €€
NOsIBJIEHUE B ITpUpoe. DaKkTOpbl OKPYKAOWIEH CPebI
Pe3ynbTaT 3BOIOLUHN — MIPUCTIOCOOIEHHOCTh OPTaHU3MOB K Cpelie 0OUTaHMUs.
[IpucnocobneHHOCTh BUa, MUMUKPUS, MAaCKUPOBKa, Mpeaynpexkaatomnas okpacka. GakTol:
[IpucnocodurenbHble 0COOEHHOCTH pacTeHUH 1 )KUBOTHBIX. MHOr00Opasue ajanTanui.

VYPpOoK u3ydeHus: 1 NEPBUYHOTO 3aKPEIJIEHUS] HOBBIX 3HAHUM DKCKYpPCHsI B KPa€BEUECKUNA My3ei
WIK Ha npupoty. Marepuan yueOHHKa

BrisBenre npucrnoco0JIEHHOCTH K Cpeie OOuTaHus

Ananranus (mprucnoco0JIeHHOCTh BUIOB K YCIOBHUSM OKPYKAIOLIECH Cpesibl).

Bun, ero xpurepuu U CTpyKTypa, 3HATh: ONPEACICHUE BUIA;

PacnioznaBathk BuabI-ABOMHUKY; Apean. Kputepun Buja: nepeducisnTh, XapaKTepU30BaTh,
aQHAJIM3UPOBATh, IPUBOAUTE pUMepbl. OCHOBHBIE MOHATHSA NOMyJLMH. [IpuBoauTE MpUMeEpPHI
MIPAKTUYECKOr0 N3YYEHMSI MOMYJISALUN JKOJIOTMUECKUE U TEHETUYECKUE XapaKTEPUCTUKN
nonyssiuuu Bunoo6pazoBanue. IIoHATHS: MUKPOIBOIIOLHS

I'eorpaduueckoe u 3K0IOrHYecKoe BU1000pa30BaHHe

BunoobpazoBanue — pe3ynbTaT 3BOJIIOLUH.

buonornueckue nocneacTBys agantauvu. buonornyeckui mporpecc

buonornueckuii perpecc MakposBostonus 3Ha4eHUE MHOTOKJIETOYHOCTH TI0JI0BOIO ITpoLecca,
¢dorocunTe3a I TaBHBIC HANPABJICHUS BOTIONHUU. MaKpOIBOIIOIHS, apoMopdo3,
navoaganTanys, qeresepanys Ha3piBaTb OCHOBHBIE HAIIPABIICHUS HBOJIIOLIAN

OO01u1re 3aKOHOMEPHOCTH HBOJIIOIMH: MTAPAJIIEIN3M, KOHBEPTeHIIUS, TUBEPTeHIINS,
HEOOPaTHUMOCTh

CoBpeMeHHbIE NPECTABICHUS O IPOUCXOKACHUN KU3HU.

I'unore3sa, koauepBatbl, IPoOHOHTHIL. Posk Onosoruu B GopMUpOBaHUM COBPEMEHHON
€CTECTBEHHO - Hay4HOH KapTUHbI MUpa. HauanbHble 3Tambl pa3BUTHS KU3HU. Dpa JpeBHENUIIEH
KHU3HU. ABTOTPOGBI, reTepoTpO(dbl, MAJIEOHTOIOTUS, TPOKAPHOTHI, 3YKAPUOTHI.

OnwuchIBaTh HaYAIBHBIC ATAITBI OMOJIOTMYECKON IBOIIOIHH.



Pa3BuTHe )XKU3HU B IPOTEPO30ICKYIO U MaIC030MCKYIO IPHI.

PacTenus u )kuBOTHBIE MX apOMOP(PO3 B IPOTEPO30€ H MAIE030€.

YcnoxHeHre pacTeHUI U )KUBOTHBIX B MPOIECCE SBOMIONMH Pa3BuTHE )KU3HU B ME3030HCKYIO U
KaifHO30HMCKYI0 3pbl. ApoMopdo3, nanoanantamnus. Y CII0KHEHUE PACTCHUN U )KUBOTHBIX B
IpoLecce 3BOTIONUU. MecTo U pojib yelIoBeKa B CUCTEME OPraHUYECKOTO MUPA. DBOJIOLIUS
YeJIoBeKa.

AHTpPOMNOJNIOTHsI, aHTPOTOTeHE3, IBIXKYIIIUE CHIIBI aHTPOTIOTeHEe3a.

MecTo yenoBeka B )KUBOU NpHupoe. YermoBeueCKUe pacel, €IUHCTBO IPOUCXOKICHUS pac.
buonoruueckas nmpupoza u conuanbHas CyIIHOCTh YeJIOBeKa

Pa3znen 3 cTpykTypHasi OpraHu3aius ;KMBbIX OPraHu3MOB

DnemMeHTapHbIN cocTaB KiIeTku. Heoprannueckue BemiecTBa KJIETKH.

MUuKpo371€MEHTBI, MAKPOAIEMEHTHL. B3auMOCBA3b MEXy IPOCTPAHCTBEHHON OpraHu3aluen
MOJIEKYJI BOJBI M €€ CBOWCTBAMM.

XapakTepu3oBaTh: bronoruueckoe 3HaueHUE MaKpO- U MUKPO3JIEMEHTOB; bronoruueckyro posib
BO/bI; bronornueckyro posib coneil Heopraunyeckux BemecTs. bydepHocts. OcMoc u
0CMOTHYECKOE AaBiieHne. OCMOTHYECKOE OCTYIUIEHNE BEUIECTB B KJIeTKYy. Opranuueckue
BEILECTBA KJIETKU. YTJIEBOABL. JIunuasl.

VYrneBosl, Ononoruueckast posib B opranusme. JIunuasl: cBOHCTBa U GyHKUKU. [ OpMOHBI.
Oprannueckue BeniecTsa KieTku. benku. benku, rnodyna, ropMoHsl, hepMeHTHI. 3HATH
MIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI Oemnka, pyHKimu 6enka. [IpuBoguTh mpumMepbl
0€eJIKOB, BBIMOJIHAOLIME pa3nuyHble (pyHKIMHU. HyKkIenHOBbIE KUCIIOTHI, HYKJICOTUI.

OOMeH BeleCTB U IPEBpalleHNe YHEPTUU B KIIETKE: aCCUMUIIALINSA, TUCCUMUIISLINA, (PEPMEHT.
HaspiBaTk 31amnsl miactuaeckoro ooMena, poiib AT® u ¢pepMeHTOB B 0OMEHE BEIIECTB.
Pa3nenaTe npoueccsl aCCUMUIISALUN U JUCCUMWIALIMA. Y POK U3YYECHHS U IEPBUYHOTO
3akperuienus 3HaHui. [Inactuyeckuii oOMeH. buocunTe3 6e1aKoB, )KUPOB U yIrieBoI0B. e,
TPUILIET, FEHETUYECKUH KOJ|, KOJOH, TPAHCKPUIILUS, AHTUKOJOH, TpaHCsus. ONNUCHIBAT
nporecc 6rnocuHTe3a 6enka mo cxeme. OOBICHIATH CYITHOCTh T€HETUYECKOTO KOJIa.
XapakTepu30BaTh MEXaHU3M TPAHCKPUIILINY, TPAHCISIIUNA DHEPreTHYeCKUi OOMEH.
BuyTtpuknerounoe numieBapenue. Jpixanue. [mukonus, Opoxenue, 1pixanue. JuccuMusnms.
IlepeuncasaTe 3Tamnsl JUCCUMUWILIAN

[Ipokapuornueckas kierka. M3yuenue kineTok Oakrepuil.

VY3HaBaTh U pa3nuyaTh KIETKHU IPOKAPUOT OT IyKapHOT.

Pacno3naBath 110 HEMOMY PUC. CTPYKTYPHBIE KOMIIOHEHTHI IIPOKAPUOTUYECKON KIIETKH.
Oykapuotndeckas kieTtka. Kinerounas memOpana, nuToriasmMa, OpraHoM/bl IIUTOIIIA3MBl.
3HaTh OpraHOUIbl AYKApUOTHUECKOM KJIETKH; YMETh XapaKTEepHU30BaTh IO CTPOEHUIO U
BBINOJIHSAEMBIM QyHKIUAM Daronuros, NMHOLKUTO3. BHyTpuKIeTOUHOE IIepeBapuBaHue.
Oykapuorudeckas kietka. SAapo. [lenenue KieTok.

MuroTHueckuil LUK, nHTepdaza, MUTO3, pelyIIUKaLMs, XpoMaTuibl. ONKMCHIBATh MIPOLECCHI,
MIPOUCXOJSIINE B Pa3IMYHbIX (pazax MUTO3a.

Pa3zpnen 3. Pa3MHOKeHHe OPraHU3MOB.

Pasmuosxenue. becrnionoe pazmuoxxenue. Bereratusnoe pasmuoxenue. ['amersl. I'epmadpoauts
[TonoBoe pasmuoxenue. Pazputue kierok. Omnonorsopenne. Omioa0TBopeHue. I'ameTorenes.
Metios. Konbroranus. Ilepekpéct xpoMocom.

OOBSICHUTD HIBOJIIOLIMOHHOE TPEUMYIIIECTBO ITOJIOBOTO Pa3MHOKEHUS.

Onrorene3. OMOpHOHAIBHBIN TIepuo]] pa3BUTHs. OIUIOIOTBOPEHUH, OHTOTE€HE3, YMOPHOTEeHE3.
AHanu3upoBaTh U OLIEHUBATh: BO3/AeicTBHE (DAKTOPOB cpeibl Ha SMOPUOHAIBHOE Pa3BUTHE
opranusmoB; J{poOieHue, racTpyssius, OpraHOTeHe3.

Onrorenes. [TocTamMOpruoHANBHBINA IEPUOJT PA3BUTHSI.



[MocTaMOpHOHABEHBIN TIEpUO]. XapaKTePH30BaTh CYIIIHOCTh TIOCTIMOPHOHAIBHOTO TIEpHOIa
pa3BHUTUS OPTaHU3MOB.
OOBsCHATH OMOJIOTHYECKOE 3HAaUeHUE MeTamopdo3a.

Pa3nen 4. HacieicTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB

OcHOBHbIC MOHSATHS TEHETUKHU. [ MOPUAOIOTUYECKHUIM METO/T U3YUYCHUS HACJIEACTBEHHOCTH
I""Mennensa .O0bscHATH [I[pUYMHBI UI3MEHYNUBOCTH M HACJICICTBEHHOCTH 3HAYCHUE
rubpugonorugeckoro merona I.Mennens. 3akonsl I'. Mennens. ['omo3urora, rerepo3urora,
JIOMUHAHTHBIA MPU3HAK, MOHOTHUOPHIHOE CKPEITUBAHHE, PEIIECCUBHBIN NPU3HAK.
AHanM3upOBaTh COJIEPIKAHUE CXEMBI HACIICIOBAHUS TIPY OHTOTHOPUIHOM, TUTHOPHIHOM
ckpemuBanuu. HezaBucumoe ckpenuBanue. ['eHeTrka moma. AyTocOMbl, FreTepOraMeTHBIN Mo,
TOMOTaMETHBIH MOJ1, TOJIOBBIE XPOMOCOMBI. [IpUBOIUTE IpUMEPHI HACIECTBEHHBIX
3a00JI€BaHNM, CLETIEHHBIX C MOJIOM.

HacnenctenHas (reHOTUIIMYECKAst) U3MEHYMBOCTb.
I'enoM, ©3MEHYMBOCTD, MyTallUl, MyTareH, MOJIUILION US.
Pa3nnyaTh HacaEeICTBEHHYIO U HEHACIIEICTBEHHYIO N3MEHUUBOCTh DeHoTHIIMUECKas
(MomuduKaMOHHAS ) U3MEHYUBOCTb.
Bapuannonnas kpuBasi, MoJU(pHKaIHs, HOPMA PEAKIINU.
XapakTepu30BaTh MOJAU(PUKAIIMOHHYIO U3MEHYUBOCTD.
[IpuBOaUTE MpUMEPBI: 3aBUCUMOCTH NPOSIBIIEHNS HOPMBI PEAKLIUU OT YCJIOBUI OKpY’KaIOLIEN
cpensl. H.M. BaBriioBa 1eHTPBI IPOUCXO0KICHHS KYJIBTYPHBIX PACTECHUI
MeTobl CeNeKIUU PaCTEHUM U KUBOTHBIX.
['ereposuc, rubpuanszanus, nenpeccus, MyTareHes3, Iopoja, copr.
Cenexuusi MUKpOOPraHU3MOB.
JlocTH>KeHMsI 1 OCHOBHBIE HAIIPABJICHUS! COBPEMEHHOM CEJIEKIUH.
buorexHonorus, mramMm.
Pa3pnen S. B3auMooTHOMIEHHSI OpraHu3Ma U cpeabl. OCHOBBI IKOJIOTHH.

Crpyxkrypa 6uochepsl. buocdepa. Xapakreprn3oBaTh )KUBOE BEIIECTBO, OMOKOCTHOE U KOCTHOE
BemecTBo 6uocdeprl. KpyroBopot BemiecTB B mpupoe. bruoreoxummudeckue MUKIbI, OHOTEHHBIS
3JIEMEHTBI, MUKPO3JIEMEHTHI, TYMyc, pribTparius CoCTaBUTh CXeMy KPyrOBOPOTa BOBI, CEPHI,
a30Ta B MPUPOE. DKOIOTUIECKUE PaKTOPBL. IKOJIOTHUS, aDNOTHYECKHE, OMOTUYECKHE,
aHTponoreHHble (pakTopbl. OrpaHnyuBarOIUil GakTop. BRISBIAT MPUCTIOCOOIEHHOCTD )KUBBIX
OpPTraHU3MOB K JICHCTBUIO SKOJOTHUECKHX pakTopoB BumgoBoe pasHooOpasue.

[Momynsius, OuoneHos, skocucrema. [IpuBoANTH MPUMEPHI €CTECTBEHHBIX U HCKYCCTBEHHBIX
cooOmieHnit bUoTeHO3kI.

[TnoTHOCTH MIOMyNIsATIHIA, OMOMacca OuorieHo3a. [IumeBbie cBs3u B dkocucTemax. CocTaBieHue
CXEM Iepe/iayy BEeIIeCTB U SHEPTHH.

Tpodudaeckuit ypoBeHb, aBTOTpO(DBI, TeTepOTpO(dHI, MHUIIIEBas CETh, IIeb. [I0TOK BemecTna,
suepruu [Ipasuiio 10%.

[Mupamuna yrcnenHoctu u 6uomaccsl. [lepeBEpHyTas nupamuaa.

buotnyeckue akropel. B3anMmooTHOIEHUST MeXay opranuzMamu. KoHKypeHus,
XHUIIHAYECTBO, CUMONO03, Tapa3uTU3M. XapaKTepHU30BaTh Pa3Hble TUIIBI B3AMMOOTHOIICHUN

Temamuueckoe nianupoeanue

Sknacc

Paznen Tema KomanyecTBo yacoB

Bsenenue 1 gac




Pa3znen 1 buonorus — Hayka o >KHBOM MHpeE 8yacos
Paznen 2 MHoroobpasue KHBBIX 11 gacos
OpraHU3MOB
Paznen 3 JXKuzHp oprann3MoB Ha TUTAHETE
3emutst 8 wacos
Pa3znen 4 Yenoek Ha muaHeTe 3emiis 6 yacos
Hroro: 34yaca
6knacc
Pazgen Tema KosmuecTBo yacoB
Paznen 1 Tema 1.1: OcHOBHBIC CBOWCTBA 14 qacos
CtpoeHue U CBOMCTBO UBBIX | KUBBIX OPraHU3MOB
OpraHU3MOB
Tema 1.2.CTpoeHue pacTUTEIbHOU U
’)KUBOTHOM KJIETKH
Tema 1.3:XuMuueckuii  cocTaB
KJIETKH
Tema 1.4. JleneHue KJIETKH.
Tema 1.5. Tkanu pacteHunii n
KUBOTHBIX.
Tema 1.6. Opramsl U CHUCTEMBI
OpraHoB.
Tema 1.7. Opranusm Kak equHoe
1enoe.
Pasnen 2. XKusnenearensHocts | Temal.l.Iluranve u nuieBapeHne. | 15 yacos
OopraHusma.
Tema 2.2. [Ipixanue.
Tema2.3. TpaHcHOpT BEIIECTB B
OpraHusme
Tema2.4. Brigenenue.
Tewma 2.5. JIBuKeHHE U ONIOPHBIE
CUCTEMBI
Tema2.6. KoopauHanus u
peryJsius.




Paznen 3. Opranusm u cpena

Pasnen 4 O0o001IeHNE

Hroro

Tema2.7. PazamMHOXeHUE.

Tema2.8. Poct u pa3Burue.

Tema 3.1. Cpena oOutanus
opranu3moB. DaKTOPEI Cpebl.

Tema 3.2. IIpupoansie coob1iecTBa.

4dgaca

lyac

34uaca

7 Knacc

Paznen

Tema

KomngecTBo gacos

Pazgen 1 LlapcTBO nMpoKkapuoTh

Pa3nen 2. llapcTBo rpuObI

Pasnen 3. IlapcTBa Pactenus

Paznen 4 lapctBo )KUBOTHBIE

Tema 2.1
[apcTBO TpubOHI

Tema 2.2
JInmaitauku

Tema 3.1 O61mas xapakTepucTuKa
pacteHui

Tema 3.2 Huzmme pactenust

Tema 3.3 Breiciine cniopoBbie
pacTeHus

Tema 3.4. Briciine ceMeHHBIE
pactenus. Otaen ['onoceMeHHbIe
pacTeHus

Tewma 3. 5 Boiciine cemeHHbIE
pactenust Otaen IlokpeiToceMeHHbIE
Tewma 4.1 OOmiast xapaKTepUCTHKA
KHUBOTHBIX

3 yaca

4gaca

16 yacos

48 yacos




Paszgen 5.0cobennoctu
CTPOEHUS, IPOUCXOKICHUSA U

Tewma 4.2 [loamapctBo
OIHOKJIETOYHEIE

Tema 4.3 [loguapcTBo
MHoroxjieTouHbIe

Tewma 4. 4 Tun KuiieyHOOIOCTHBIE
Tema 4.5. Tun Yepsu

Tema 4.6. Tun [Inockue Yepsu
Tema 4.7. Tun Kpyrasie Yepsu
Tema 4.8. Tun Konbuateie YepBu
Tewma 4.9. Tun Momnntocku

Tewma 4.10 Tun Unenuctonorue
Tewma 4.10 Tun Urnokoxue

Tema 4.11 Tun Xopaossie [loarun
becuepennbie

Tema 4.12 Tun Xopnossie Knacc
Pr10BI

Tema 4.13 Tun Xopnoseie. Kiacc
3eMHOBOIHEIE

Tema 4.14 Tun Xopnossie Knacc
[Ipecmbikaronuecs

Tema 4.15 Tun Xopaossie Kinacc
TITniel

3HAYEHUS BUPYCOB SyacoB
Tema 4.16 Tun Xopaossie Kiacc
Hroro MiexomuTaroniue
68uyacos
8 knacc
Paznen Tema KonuuectBo yacos

Pa3zgen 1 Mecto yenoBeka B
CHUCTEME OPraHUYECKOro Mupa

Tema 4.3. Cenexuust pacCTeHUH,
KUBOTHBIX, MUKPOOPTaHU3MOB.

2 4aca




Pasnen 2. Ilpoucxoxnenue
YeJI0BEKa

Paznen 3.

Kpartkas ncropust pa3Butus
3HaHUHN O CTPOCHUU U

(GyHKIUSAX OpraHu3Ma 4esloBeKa

Paznen 4. O6mmit 0630p
CTpOCHUS U (PYHKITHIA
OpraHM3Ma YeI0BeKa

Paznen 5. Koopaunanus u
perysmus

Paznen 6. Onopa u nBmKeHue

Paznen 7. Buytpennss cpena
OpraHu3ma

Paznen 8. Tpancnopt BemiecT
Pasnen 9. Jlsixanue

Paznen 10. ITumeBapenue

Pasnen 11. OOMeH BeliecTB 1
SHEPTUU

Pasnen 12. Beinenenue
Paznen 13. ITokpoBsl Tena

Pa3nen 14. PasmHOXeHHE U
pa3BuTHE

Pa3znen 15. Bricinas HepBHas
JESITeIbHOCTD

Pasnen 16. UenoBek u ero
3J10pOBbE

Hroro

Tema 5.1. buocdep, e€ cTpykTypa u
byHKIAHA

Tema 5.2. buocdepa u yenoBek

2 yaca

luac

S4acoB

11gacoB

&4yacos

4gaca

S4acoB

S4gacoB

S4gacoB

24aca

24gaca

3yaca

S4acoB

S4gacoB

3yaca

68 gacos




9 knacc

Paznen

Tema

KonnuectBo yacoB

Pasxgen 1 Benenue

Pasnen 2 Dsomronus KUBOTO
MHpa Ha 3emiie

Paznen 3 CrpykrypHas
OpraHu3aus KUBbIX
OpraHu3MOB

Paznen 4. PasMuoxenue
OpraHu3MOB.

Pa3nen 5. HacnencTBeHHOCTD U
W3MEHYMBOCTH OPraHU3MOB

Pa3nen 6. BzaumooTHOIIEHN
opraHusma u cpeqbl. OCHOBBI
DKOJIOTHH.

Tema 2.1. MHOTrOOOpa3ue KUBOTO
MHpa Ha 3emIie.

OcHOBHBIE CBOMCTBA )KUBBIX
OpPTraHUu3MOB.

Tema 2.2 Pa3Butre Ouonoruu B
JOJJAPBUHOBCKHIA TICPUO/I.

Tema2.3 Teopust 0 IPOUCXOKIECHUU
BUJIOB IIyTEM €CTECTBEHHOTO 0TOOpa

Tewma 2.4 [Ipucnoco01eHHOCTD
OpPraHU3MOB K yCIIOBUSIM BHEIITHEH
cpeabl KaK pe3yJibTatr JeHCTBUS
€CTECTBEHHOI'0 0TOOpA.

Tema 2.5 MukposBontonus

Tema 2.6 Maxkpo3BOIIOLUS

Tema 2.7 BO3HUKHOBEHME KU3HU HA
3emie

Tema 2.8 Pa3Burure xu3HU Ha 3eMIie

Tema 3.1 Xumudeckast opraHu3alus
KJIETKU

Tema 3.2 OOMeH BelecTs U
MPEBpAICHUE SHEPTUHU B KIICTKE
Tema 3.3 Ctpoenue u HyHKIUU
KJIETOK

Tema 4.1. PasmMHOXeHHE
OpraHU3MOB.

Tema 4.2. UnnuBuayansHOE
pa3BUTHE OPraHU3MOB

Tema 4.3. Cenexuusi paCTeHUH,
KUBOTHBIX, MUKPOOPTaHU3MOB.

Tema 5.1. 3akoHOMEpHOCTH
HacJICAOBaHUA OPTraHU3MOB.
Tema 5.2. 3akOHOMEpPHOCTH
U3MECHYUBOCTHU

Tema 6.1. buocdep, e€ cTpykrypa u

1 gac

194acoB

154acoB

134gacoB

11yacoB

9uacoB




HUroro

byHKIIUU
Tema 6.2. buocdepa u yenoBek

68 yacoB




