Ne | HammenoBanue Kon- IIporpamMHoOe conepkaHue OcCHOBHBIC BU/IbI JISSITEIIBHOCTH | DJIGKTPOHHBIC ITU(POBBIC
pazaenos u TEeM BO 00yJaroNMXCst o0pa3oBaTebHbBIC
1/ | yye6GHOro nmpeaMera qJacoB pecypchl
I
Tema 1. Buosorns kak Hayka
1.1 | buonorus B cUCTEMEHAYK 1 buonorus xak Hayka. CBsi3u OHONIOTHU C PackpeiBath comepxkanue TepmuHoB | bubmmoreka [JOK
OOIIECTBEHHBIMHA, TEXHUYECKUMH U u IMOHSTHI: Hay4HOE https://m.edsoo.ru/7f41c29
JpPYrMMH  €CTECTBEHHBIMM  HayKaMHU, MHPOBO33pCHHE, HAy4Has KapTuHa | 2
¢bunocodueii, penuruei, ITHKOH, MHUpa, HAYYHBIA METOJ, TMIIOTE3a,
3CTETMKOM U TIpaBoM. Pois Guonoruu TCOPHS, MCTOABI HCCICNOBAHMSL.
B (opMHpOBaHMU COBpPEMEHHOW HayIHOMH XapakTepH3oBarh OHONOTHIO Kak
kapTuHbl Mupa. CHcTemMa OHOIOTHYECKHX HayKy, €¢ MeECTo W polh  cpei
JPYTUX  €CTECTBEHHBIX  HayK.
HayK. Ilepeuncnares pazaens: OMOIOTHH B
Hemoncmpayuu: COOTBETCTBHE
Tlopmpemwvi: Y. Ilapun, I'. Mengens, H. ¢ OObeKTaMH H3y4YCHUS.
K. Konbnos, [Jx. Yorcon u @. Kpuk. Ha3zsiBath Ba)KHEHI1I1e
Tabauywt u cxemvi: «MeTOBI TO3HAHUS oTpaciu  OWONOTHYECKUX
JKHBOH IPUPOIBD» 3HAHWM U 3aJ1a4M, CTOSIINIE
niepen omomnorueit XXI B.
1| Meroms TO3HAHUS 1 Meronbl TIO3HAHWUS KHUBOW  TIPHPOIBI PackproiBath cojiepKaHue bu6mmoreka IJOK
YKHMBOU IPUPOIBI (HaOIroEHUE, DKCIIEPUMEHT, OIMCAHUE, TEPMUHOB | TIOHSTHIA: HAYYIHBINA https://m.edsoo.ru/7f41c29
5 M3MEpeHue, KJIaccupuKanys, METOl, METOABI UCCIIEAOBAHMSL. 2
MOJZIEHPOBaHHE, CTaTHCTUYECKas XapakTepru30BaTh OCHOBHBIE METO/IBI
06padoTka 1aHHEIX). MO3HAHUS  KUBOU IPUPOIBL:
Aemoncmpayuu: HaOJII0IeHHE SKCIEPUMEHT
Tabauyver u cxemovl: «MeTompl TTO3HAHUS > >
JKHBOH TIPHPOIBI». OIHCaHue, H3MepeHue,
Jlabopamopnvie u npaxkmuueckue KIacCH(UKAIMA, MOJACITHPOBAHHE,
padomu: CTaTMCTHYECKast 00pabOoTKa JIAHHBIX
[Ipaxtryeckas padora Ne 1.
«Hcronp30BaHrE pPa3AYHBIX METOJIOB
IIPU U3YYEHUN OMOIOTUYECKIX
00BEKTOBY

Tema 2. J)KuBble cucTeMbl H HX OPraHu3anus
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buonornueckue
CUCTEMBI, Hpoueccmm ux
H3y4EeHUE

’Kuspie cucrembl (OMOCHCTEMBI) Kak
IpeAMET U3yueHHus OMOIOTHH.

OTau4ne KUBBIX CUCTEM

OT HEOPraHUYECKON MTPUPOBI.

CBolicTBa OHOCHCTEM M HUX
paszHoobOpasue.

YpoBHU OpraHu3aiuu OHOCHCTEM:
MOJIEKYJISIPHBIN, OpTraHOHIHO-

KJIETOUYHBIN, OpraHu3MEHHBIH,
MTONYJISITHOHHO-BHIOBOM,

9KOCUCTEMHBIH  (OMO-TEOIEHOTUIECKH),
O6rocdepHbIii.

Hayku, wu3ydarormiue OHOCHCTEMbI

Ha Pa3sHBIX YPOBHSIX OPTaHHU3AIUH.
Hemoncmpayuu:

Tabauywr u cxemvr: «OCHOBHBIE

MIPU3HAKK KU3HU», «YPOBHU OpTaHWU3ALUU
>kuBornpupoasy.Mogens Monekyiasl JTHK

PackpbIBaTh conep:kaHne TEPMUHOB
u MMOHSITHIA; CHUCTEMA,
Ouonornueckas CHCTeMa, dJIEMEHTEHI
CUCTEMBI, CTPYKTypa OHOCHUCTEMBEI,
CBOMCTBA JKMBELIX CHCTEM, OOMEH
BEIIECTB,  pPa3MHOXKEHHE,  POCT,
pasBuTHeE, HACIIEJICTBEHHOCTD,
HU3MCHYHNBOCTD, pasapaxuMocCThb,
9HEPTro3aBUCUMOCTD, YPOBHU
OpraHu3aluy JKU3HU (OMOCUCTEM).
XapaktepuzoBaTh TIPAHIATIBI
OpTaHMU3aINN ouocucrem:
OTKPBITOCTbD, BBICOKAas
YIOPSZI0YEHHOCTb,
CaMOpEryJIsiLUs, HEPAPXUUHOCTb.
[lepeuncnars YHUBEpCaJIbHbIE
CBOWCTBAa  KHUBOTO: €IINHCTBO
XUMUYECKOTO COCTaBa,
pa3ApakuMocTb, ABUXKEHUE,
roMeocTas, poct u
pas3BuUTHE,

HaCJIeICTBEHHOCTb,
WU3MEHYMBOCTb,  IBOJIOLHUS
(mpucnocobnenne

K M3MEHSIOLINMCS
ycnousiM).  [IpuBomuth
MIPUMEPHI omocucreM
pa3Horo YPOBHS
OpraHu3alyu u
CpaBHUBATh IPOSIBICHUSA
CBOMCTB  JKHUBOTO Ha
pa3HBIX YPOBHSX.
XapakTepu3oBaThb OCHOBHBIE
IPOLIECCH],  MPOTEKAOLINe B

bubauoreka LIOK
https://m.edsoo.ru/7f41c29
2
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ouocucremax:
o0MeH BEIICCTB u
MpPEBpAIlICHUE  DHEPTUH,
CaMOBOCIIPOU3BEICHUE,
CaMOpEryJIsIUs,
pa3BUTHE.
CobmrosiaTh npasuiia OepesKHOTO
OTHOILLIEHHS KKUBOW MPUPOJIE
Tema 3. XuMHYECKHIi COCTAaB U CTPOEHHE KIETKH
3 | XUMHYECKHI COCTaB 1 XUMHUYECKUMN COCTAB KIIETKH. PackpbiBath CoJIepIKaHue bubmoreka [IOK
KJIETKH. Bona u XUMHUYECKHE DITEMEHTHI: TEPMUHOB W TIOHSITHIA: https://m.edsoo.ru/7f41c29
1| MuHEpaTbHbIE COMM MaKpOJIEMEHTBI, MHUKPODJIEMEHTEHI. 3JIEMEHTHI-ONOT€HEI, 2
Bona n MuHEpanbpHBIC BEIIECTBRA. MaKpO3JIEMEHTHI,
OYHKIIMU BOIBI U MHHEPATHHBIX MHKPODJIEMEHTHI,
BelecTB B Kierke. Ilomnepxanue MUHEpaJIbHbIE BELIECTBA,
OCMOTHYECKOT0 OanaHca. MOJIEKYJa
Jemoncmpayuu: BOZABl KAaK JUIOJIb, BOIOPOIHBIC
Huazpammur; «Pacnpenenenue CBA3H, THAPODHITBHEIC H
XUMHYCCKHUX DJIEMEHTOB B HEKHBOU ruipooOHbIE BENECTBA.
IpUpPOaL», «PacnpeHeHeHHe I[OKaSI)IBaTL CAUHCTBO DJJICMCHTHOI'O
XUMHYECKUX DJEMCHTOB B JKMBOU coctaBa KaKk OIHO M3 CBOKCTB
IpUpPOIE». Ta6ﬂul4bl u cxemol: JKHBOTI'O. Pacr[pez[eJmTL XUMHYCCKNEC
«IlepronnueckasTaOIAIIA XUMAYECKUX OJICMCHTBI
3JIEMEHTOB, o rpymmaaM B 3aBUCUMOCTH OT
«CTpOEHUEMOIIEKYIIBl BOJIBI» KOJITHECTBEHHOTO
MPEICTABUTEIBCTBA B OpPTraHU3ME;
XapaKTEepU30BaTh POJIb OTIEIbHBIX
3JIEMEHTOB.
BBIABISTE CBS3b MEXKIY COCTABOM,
CTPOEHUEM MOJIEKYJIbl XUMUYECKOTO
COCMHEHUS H ero (QYHKIWSIMH B
KJIETKE
3| bemxu. CocraB wu 1 benku. CoctaB um crpoeHue O€IKOB. PackpeiBathb COJIEpIKaHNE bubmmorexa LJOK
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CTpOCHUE OCITKOB

AMUHOKHCTIOTH — MOHOMEPHI OEITKOB.
He3amenumeie u 3aMCHUMBIC
AMHUHOKHCIOTEI. AMUHOKHCIOTHBIN
COCTaB. YPOBHU CTPYKTYPbl OEIKOBOM
MOJIEKYJIBI (nepBuyHas, BTOpUYHA,
TPETHYHAsT W YCETBEPTUYHAS CTPYKTypa).
XUMHUYECKHE CBOMCTBA OEITKOB.
Buonoruueckue pyHKIUN OENKOB.
Hemoncmpayuu:

Tabauyvl u cxemwvt: «CTpoeHUE

MOJICKYJTBI OeITKa.

Obopydosanue: CBETOBOH MHKPOCKOIIL,

TEPMUHOB W  TIOHATHH: OCJKH,
IMOJIMMCEPHEI, MOHOMCPEI,
AMHWHOKUCIIOTHI, IICIITHAHAsA CBA3b,
IMOJIMIICITU A, ACHATYpalusl.
XapakTepu3oBaTh OCIIKH KaK

KJacc OpPTaHUYECKHX
COCIMHEHUH;

KJIacCU(UIIUPOBATH nx o
CTPOEHHUIO (rnobynsapHsbie u
(buOpuILIApHbIC Oernkm),

TIEPEUUCIISATh M XapaKTepHU30BaTh
GbyHKIIUY OETTKOB

https://m.edsoo.ru/7f41c29
2

MUKPOIPENapaThl

DepMEeHThI - DepMeHTH — OMOIOTHIEeCKIE PackpbiBath CoJIepIKaHue bubmoreka [IOK
OHMOJIOrHYECcKHe KaTaau3aTopsl. TEPMHUHOB U MOHATHIA: PEPMEHTBHI, https://m.edsoo.ru/7f41c29
KaTaIu3aTophl CrtpoeHne (epMeHTa: aKTHBHBINA IIEHTD, aKTHBHBIA IEHTp, CyOcTpaTHas 2

cybcrpaTHas crieruUIHOCTb.
KodepmenTsl. ButaMuHEbL.
Otinuns GpepMeHTOB

oT HEOPTaHMIECKUX KaTaJn3aTOPOB.
Hemoncmpayuu:

Tabauywvl u cxemor: «CTpoeHue

hepmenTay.

Obopyodosanue: 000pyIOBaHHE

IUIsl TIPOBEEHUs HaOII0NCHUH,
H3MEpPEHHH, FKCIIEPUMEHTOB.
Jlabopamopnvie u npaxmuueckue
pabombl:

JlaGoparopnast pabora Ne 1. «M3yueHue
KaTaJIUTHYECKOH aKTUBHOCTH (ePMEHTOB
(Ha mpuMepe aMHIIa3kl

WJIM KaTaJasbl)»

CHenu(pUIHOCTS,
KO(EPMEHTHI, OesKu-
AKTHBATOPBI n  Oenku-
WHTHOUTOPEI.

VYka3pIBaTh oTin4us HEepMEHTOB
OT HEOPTraHWYECKHX KaTaJIM3aTOPOB.
OOBICHATH poITb GEPMEHTOB

B (YHKIMOHHUPOBAHUHU IKUBBIX
CHCTEM, B TNPOMBIIIJICHHOCTH, B
MEIULMHE,

B IIOBCEIHEBHOM >KU3HHU UYEIOBEKA

VriaeBoapl. JInnuasl

Vries ObI: MOHOCaxapuJabl (rn}01<03a,

P ACKpPbIBATH COACpIKaHUC

bubmnoreka LIOK
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pubo3a u ne3okcupu003a), AUcaxapuibl
(caxaposza, aKTO3a) W TMOJHCAXapHUIbI
(xpaxma, TJIMKOTEH, 1IEJUTI0I03a).
buonornueckue (YyHKIMH YTIICBOJIOB.
Jlunu e TPULITALICPUIBI,
dhochonmunuel, cTepouIbL.
TanpodunbHo-THAPOGOOHBIE  CBOMCTBA.
Buonornueckue GyHKIUN JIATUIOB.
CpaBHEHHE YTJTIEBOAOB, OCIKOB U
JIUIHUIOB KaK HUCTOYHUKOB DHEPTHUHU.
Hemoncmpayuu:

Tabnuywl u cxemvl: «YTIEBOIBIY,

«JIunuaey.
Obopyoosanue: obopynoBaHue TUTSI
TIPOBEICHUSI HAOTIOCHH,

U3MEpPEHU, SKCIIEPUMEHTOB

TCPMUHOB U HOHATHH: YIJI€BOAbI,
MOHOCaXapUupl, Jcaxapuisl,
MoJIUCaxapuibl, TIIIOK03a, pu003a,
JIe30KCHpr003a, caxaposa,

JIAKTO3a, MajbTo3a, IEJUII0JI03a
(keTuaTKa), Kpaxmaj, TIHKOTEH;
JUNHUABI, TPUTIIALEPUIBl  (KUPBI,
Macna),pochoTunuabl, CTEPOUIBI.
XapaktepuzoBaTh YIJIEBO/IBI,
JUMHAIBIKaK KIaCCOPTaHMUECKUX
COEJMHEHUH.

KiaccuduimpoBars  yrieBoipl U
JIMIIAABITIO CTPOCHUIO, IEPEUHUCTIATH
(GYHKIIUU YTIIEBOJIOB U JIMITHIOB.
CxemaTnuecku
CTpOCHHE
MOJIEKYJI YIIICBOJIOB, JIUITHJIOB

M300pakaTh

https://m.edsoo.ru/7f41c29
2

HyxneunoBsie
KHUCIIOTBL. ATD

Hyxneunossie kucnorsl: JJHKu PHK.
Hyxneorupst - MOHOMEPHI
HYKJIEHHOBBIX KHCIOT. CTpoeHWe w
¢yaxmun [IHK. Crpoenne u ¢dyHKIHN
PHK. AT®: ctpoenue u QpyHKITUN.
Hemoncmpayuu:

Hopmpemwi: Tx. Yorcon, ®@. Kpuk,
M. Vunkuuc, P. ®paHkiuH.

Tabauyst u cxemol:

«Hyxknennossie kucnotsl; JHK»,
«buocunTe3 Oenmka», «CTpoeHHe
monekyasl ATD».

Obopydosanue: CBETOBOW MHUKPOCKOII,
MUKpOIIpeTiapaTsl

PackpriBath coJiepKaHue
TEPMHUHOB u TTOHATHIA:
JIE30KCUPUOOHYKIEHHOBAS
KHCIIOTa (JAHK),
pUOOHYKJIEMHOBAs KHCIIOTa
(PHK), HYKIJIEOTHI,
HOJMHYKJICOTH/THAS [eTTh
(monuHYKIEOTH ),
KOMILJIEMEHTapHOCTb, GyHKIMH
JHK (xpaneHme wu mepemada
HACJIEZICTBEHHOW  WH(OpMAaIum);
Bugel  PHK  (mrOpManmonnas,
TpaHCIIOpTHAs, puOOCOMaNbHAN);
anenosuHTpUudochar (ATOD),
MaKpOdpIru4ecKas CBs3b.

XapaKkTepu3upoBaTh HyKJIEHHOBBIE
KHCJIOTBI KakK XUMHYECKHE

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c29
2
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COEJIMHEHUs u HOCUTENHU
HaCJIeICTBEHHON MH(OPMAIHH.
Otmeuats 0COOEHHOCTH
CTpOEHUs MOJIEKYJI
HykJienHoBbIX  kucior  (JHK,
PHK) u AT®.
CxemaTtnuecku n300paxkaThb
CTpOEHUE HYKJIEOTHU/IOB,
MOJIEKYJT HYKIEHHOBBIX
kucnor, ATD

Hcropuss wm  MeTOomBI L{UTONOrUsl — HAyKA O KIIETKE. PackpsiBaTh COZIEp)KaHHUE bubnuorexa [TOK

W3Yy4eHus KJIETKH.
Kunerounas teopus

Kunerounas reopus — npumep
B3aUMOJEUCTBUSA UIEH U

(dakroB B HAYIHOM
MO3HAHUU. Meronpi
A3y4dEHUS KJICTKH.
Hemoncmpayuu:
Tlopmpempi:

A. JleBenryk, P. I'yk, T. IlIBann,
M. IlIneiinen, K. bap, P. Bupxos.
Obopydosanue:  CBETOBOH
MHKPOIpENapaTsl paCTUTENbHBIX,
KMBOTHBIX HMOAKTEpHAIBHBIX KIETOK;
pucyHku ¢ MukpodoTorpadusMu
KJIETOK, TTOJy9E€HHBIE C TIOMOIIBI0
CBETOBOTO M DJIEKTPOHHOTO

MHKpOCKOIa

MUKPOCKOTI,

TEPMUHOB U TIOHSTHI: KJIETKA,
LIUTOJIOT U,
pacKpbIBaTh COJIEPKAHUE MOTOKEHUN

KJIETOYHOM TEOPUH.
Tlepeuncnsarthb u
XapaKTepu30BaTb  OCHOBHBIE

METO/IbI  W3YYCHHS  KIICTKU:
(TIpUrOTOBIEHUE CPE3OB,
OKpallliBaHWE, MHKPOCKOITUPOBAHHE,
HeHTpuyrupoBaHue,
KyJbTHBHPOBAHUEKIICTOK U TKAaHEH )

https://m.edsoo.ru/7f41c29
2

Knerka
KaK LIEJIOCTHAS
’)KMBas CUCTEMa

Krnerka kak 1eiocTHas >KuMBas cucTeMa.
OOmye mnpu3HAaKM KIETOK: 3aMKHYTas
HapyxHas MemOpaHa, monekynsl JJHK kak
reHEeTHYECKU aInapaT, CUCTeMa CHHTE3a
Oenka. THUIbI KIIETOK:

OYKapUOTHYCCKas U IPOKAPpHUOTUYICCKA.

PaCKpLIBaTL COACpKaHNEC TCPMHUHOB

u MIOHSITHIA: KJIETKH
(3ykapuornueckas,
MPOKAPHOTHYECKA ),
T1a3MaTHIecKast MeMmOpaHa
(nnazmanemma), TIIUKOKAJIHUKC,

bubmmorexa LIOK
https://m.edsoo.ru/7f41c29
2
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OCOOCHHOCTH  CTPOCHHS
IIPOKAPUOTHUYECKON

KJIETKH.

Kierounas crenka Oaktepuii.CTpoeHue
sykapuotnyeckoir  knetkd. (OCHOBHBIE
OTJINYUSL PACTUTENIBHOW, >KUBOTHOM U
rpUOHOM KJIETKH. IToBepxHOCTHBIE
CTPYKTYpBI — KJIETOYHAs CTEHKA,

TJIMKOKAJTHKC, ux (hyHKITIH,

[InazmaTtnyeckass memOpaHa, ee CBOWCTBa
u GyHkuuu. Jemoncmpayuu:
Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. [lIsann, M. IIneiinen, K. bap, P.
Bupxos.

Tabruywr u cxemwr: «CTpoeHUE
JyKapuoTH4YecKol KieTKku», «CTpoeHne
YKUBOTHOM KIIETKH, «Ctpoenue
pactutenbHOM  Kierkm»,  «CtpoeHue
MIPOKAPUOTUIECKON KIIETKH.
Obopydosanue: CBETOBOW MHKPOCKOIL,
MUKpOIIperiapaTsl paCTUTEIbHBIX,
YKUBOTHBIX M 0aKTEpHUATBHBIX KJIETOK

TPaAHCIOPT BellecTB (ITaCCUBHBIMH,

AKTHBHBIN ), SHJIOIIUTO3
(daroruTos, MTAHOIIUTO3),
9K30I[UTO3, KJIETOYHAS

CTCHKA, HYKJICOUI.

CpaBHHBaTh MEX]y cOOOM
3yKapUOTHYECKHE u
MIPOKaPUOTHYECKHE KJIETKH;
OTME€YAaTh CXOACTBO WU pasiniuia B
CTPOEHHH KIJIETOK OaKTepui,

KUBOTHBIX, PACTEHHH U TPHOOB

CrpocHue
3YKapHOTHYECKON
KJIETKU

IuTomnazma u ee OpraHOU/IbI.
OnHomMeMOpaHHBIE OpPraHOWIBl KIIETKH:
OIIC, annmapat I'onb1xu, TU30COMBL.
[TomryaBTOHOMHBIE OPTaHOWIBI KJIETKHU:
MUTOXOHJPUH, TUTACTUIBL.
IIpoucxoxieHne MUTOXOHIAPUA U
mnactuy. Bumgsmmactu.
HememOpaHHble OpPraHOWABI KIIETKU:
PpHOOCOMBI, KJIETOUHBINA LIEHTP,
HEHTPUOJIH, PECHUUKH, KTYTHKH.
OYHKIIMU OPTraHOUJIOB KIIETKHU.

PackpriBaTh copepkaHue TEPMHUHOB
n TTIOHSATHI IUTOILIA3Ma,
OpPTaHOWIBI,  SHAOIUIA3MATHYECKAsS
cerb (OIIC), ammapar [ompmxw,
JU30COMBI, BaKyOJlb, MUTOXOHJPUH,

[JIACTHIB (XJIOpPOILIACTHI,
XPOMOILIACTHI, JICHKOILIACTHI),
puOOCOMBI, MUKPOTPYOOUKH,
KIIETOYHBIA TeHTp (IleHTpocoma),
PECHUYKH,

JKTYTUKH, BKIOYCHHA, SAAPO,

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c29
2
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Bxnrouenus.

SInpo — perymnsTOpHBIM LEHTP KIETKU.
Crpoenue sifipa: siepHas 000I04Ka,
KapuoIuiasma, XPOMAaTHH,
SAPBIIIKO. XPpOMOCOMBI.

TpaHCOPT BEIIECTBB KIIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,
T. IBann, M. Ulneiinen, K. bap, P.
Bupxos.

Tabauyvl u cxemvr: «CTpoeHUE
9YKapHOTHYECKOH KieTku», «CTpoeHue
JKHUBOTHOU KIICTKI, «Ctpoenue
pactutenbHOM  Kierkm»,  «CtpoeHue
MPOKAPUOTUUYECKOU KIIETKU,

«Ctpoenue smpa kietkn». Obopydosarue:
CBETOBOM  MHKPOCKOII, MHKPOIIPEapaThl
pPacCTHUTENbHBIX U

JKUBOTHBIX KIIETOK. Jlabopamopnule

U npaKmuyecKuepaoomol:

Jlaboparopnas padora Ne 2. «3yueHne
CTPOEHUSI KJIETOK PACTeHHH, >KUBOTHBIX H
OaxTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperapaTax U MX ONUCAHHE)

saepHast 000IouKa,
KapuoIlIa3Ma, XpOMAaTHH,
SPBILIIKO, XPOMOCOMBI.
OnuceiBaTh CTpOEHUuE
JyKapuOTHUYECKOW  KJIETKH IO

M300paKEHUAM U

Ha MUKpOTIperaparax;
KJIacCU(PUIIUPOBATH

OpraHovbIB 3aBUCUMOCTH OT
0COOEHHOCTEN MX CTPOEHHUS
(omHOMEMOpaHHBIE,
JIByMEeMOpaHHEIE,

HeMeMOpaHHbBIE); OMHCHIBATH
(GYHKIIUH KaX]IOTO OpraHoHa

B KJIETKE.

XapakTepuzoBaTh KJIETOYHOE
AIpO  KaKk MEcTO XpaHEHuS,
nepenayn (yABOCHUE XPOMOCOM)

W pean3ariu

(TpaHCKPHIIIIHS)

HaCJEICTBEHHON

nHpOpMAaITIH KIIETKH.

Ilepeuncnarp u OIHCHIBATH
KOMITOHEHTHISApa U UX (QYHKIIHH;
CxemaTnyHO W300paXkaTh CTPOEHUE
PaCTUTENBHON M YKUBOTHOM KIIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAUCHUE
TPAHCIIOPTA BEIECTB B KIIETKE

Tema 4. JKusHeaeaTeJbHOCTL KIETKH

4 | Obwmen BEILIECTB. 2
IInacTuueckmit OOMEH.

1 dortocuHTE3.
XeMocuHTEe3

OOMeH BeIEeCTB, HIM METa0OIU3M.
AccuMunanus (TUIACTHYSCKUH OOMeEH) 1
JUCCUMIITAIHS (SHEPTEeTUICSCKU I

OOMEH) — [IB€ CTOPOHBI EIUHOIO
mporecca Merabonusma. Ponb 3akoHOB

PackpriBaTh CoZIepIKaHue
TEPMHHOB M TOHATHI: OOMEH
BCIICCTB WM MpEeBpallleHHue
sHepruu (MeTadoIn3M),

ACCUMUIIALMA, IUIACTUYCCKHU I

bubmmorexa LIOK
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COXpaHEHUS BEIECTBA M SHEPTHH
B TNOHMMaHUM MeTabomu3Ma. THrbl
oOMeHa BemecTB: aBTOTPOQHBIA U
rerepotpodHsiii. Poibs GepmeHTOB B
oOMeHe BEIIeCTB W INpPEBpAIICHUN
3HEPruu B KileTKe. POTOCUHTES.

CgeroBas u TEMHOBas (azsr
¢dorocunTeza. Peakiuu ¢dorocuHTE3a.
OddexkTuBHOCTH POTOCHHTESA.

3Havuenue ¢GOTOCHMHTE3a I KU3HU

Ha 3emie. BiusiHue ycinoBuit cpesipl

Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS
€ro MPOAYKTHMBHOCTH Y  KYJIbTYPHBIX
pacTeHui.

XeMOCHHTE3. XEeMOCHUHTE3UPYIOIINE
Oakrepun. 3HAUCHHWE XEMOCHHTE3a
IUTS KU3HU Ha 3emIie.

Jemoncmpayuu:

Tlopmpempwi: K. A. Tumupszes.

Tabauywl u cxemvi: «XIIOPOILIACTY,
«DOTOCHHTE3Y

obmeH, JIACCUMUJISIINS,
SHEPreTUYECKUH 00OMeH,
¢dorocunTes, ¢doromnms,
dochopunupoBanue, MNEPEHOCUUK
HPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (dorocunTes,
OpOIECChl,  MPOTEKAOIIUE B
CBETOBOM M TEMHOBOI(]a3ze.
Brigasiars IIPUYINHHO-
CIICICTBEHHBIE  CBSI3U  MEXKIY
HOTJIONICHUEM COJTHEUHONIHEPTHU

XJIOPOHUILIIOM u CHHTE30M
monexyn ATO.

CpaBHHUBaTH HCXOJIHbIE
BEIIECTBa, KOHEYHBIE
MPOAYKTHI W yCJIOBHUSA
MPOTEKaHUS peakiui

CBETOBOM W  TEMHOBOH

¢a3bl PoTOCUHTE3A;
CpaBHHUBAThL dhoTtocuHTE3 u
xeMocuHTe3. OIleHHBAaTh 3HAUYCHUE
doTocHHTE3a W XEMOCHUHTE3a IS

JKU3HHA Ha 3eMiie

OHepreTuyecKuit
o0MeH

OHeprerudeckuii OOMEH B  KIIETKE.
Pacmennenune BemiecTs, BBIAEICHUE U
AKKyMYJIUDOBaHHE HHEPIrUH B KIIETKE.
Otansl SHEPreTu4ecKoro 0OMeHa.

I'mukomus. Bpoxenuen €ro BUEL

Kucnoponnoe okucienue, nim
KJIeTOYyHOe JbIxaHue. OKUCIUTEIbHOE
¢dochopunupoanue. DddexkTHBHOCTH
9HEPreTHYEcKoro 0OMeHa.
Jemoncmpayuu:

PackpriBath collep)KaHue
TEPMHUHOB u MOHSITHI:
SHEPTeTHIECKUI o0OMeH,
TJINKOJIN3, MOJIOYHOKHCIIOE
OpoxeHue, CIHUPTOBOE

OpokeHue, OHoOrnyecKoe
OKHCIIEHHE, KJIETOYHOE IbIXaHUE,
JIACCUMUIIAIINS, (DEPMEHT.

XapaxkTepu3oBaThb o0MeH
BEIIECTB M  MpEBpallEHUE

Bbubnuoreka IJOK
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Tabauyvl u cxemvl: «TUTIBITATAHUSY,
«Metabonu3my», « MUTOX OHIIPHS,
«OHEPreTUICCKUii 0OMEHY

SHepruu  (MeTaboau3M) Kak
OJIHO UX CBOMCTB >KHBOTO.
Iepeuncnats 0COOESHHOCTH
MJIaCTUYECKOTO u
JHEpreTuYeckoro oOMeHa B
KJIETKE; yCTaHaBIIUBATh
B3aMMOCBS3b MY HUMH.
Pazimuyare Tunbel OOMeHa

BEIIIECTB B KJICTKE:
aBTOTPO(GHBIN u
reTepoTpodHBIN.

OnuceIBaTh 3TaIbl
SHEPreTUYECKOT0 oOmeHa
(TIOZITOTOBUTENBHBIN,
OECKUCITOPOIHBIH,

KHCIJIOPO/THBIH ) u
CpPaBHHBATh WX  MEXKIY
co0O0M.

XapakTepuzoBaTh peaknuu
TJIAKOJIN3a, OposKeHHUS,
KJIETOYHOTO JIBIXaHWS;

BEISIBIISITH MIPUYUHHO-
CIIEICTBEHHBIE  CBSI3M  MEXKIY
TJIAKOJIA30M, KJIETOYHBIM

JBIXaHUEM M CHHTE30M MOJIEKYII
ATO.

CpaBHuBaTh 3QHEKTHBHOCTH
OECKHCIIOPOTHOTO W KHCIOPOIHOTO
ITAIoB

Buocunres Genka

Peakmun MAaTpUYHOTO  CHHTE3A.
I'enernueckas mHpopmarus n JIHK.
Peanuzanus resernueckoi

uHpOpMauM B KIETKe. | eHeTHuecKuit
KOA Hero cpoicTBa. TpaHCKpUIIMS —

PackpbiBaTh coziepKaHue
TEPMHHOB WM TIOHSTHUH: TeH,
TeHEeTHYEeCKHUH Ko,
MaTpUYHBIN CHHTE3,
TPaHCKPHITLIHS,

bubmmorexa LIOK
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matpuunbiit cuaTe3 PHK. Tpancmamus —
OuocuHTEe3 Oenka. DTambl TPaHCISIHH.
KomupoBanne  amuHokuciaor.  Pomb
pubocoMB OrocuHTe3e OenKa.
Hemoncmpayuu:

Iopmpemwi: H.K. Konp1os.

Tabauyvr u cxemwvr: «Ctpoenue JHK»,
«Ctpoenue v QyHKIIMOHUPOBAHUE I'EHAY,
«CunTe3 6enkay, «Permkanus JJTHK»,
«I"eHeTn4ECKUI KOIY.

Obopyodosanue: MOACTU- alITUTMKALIAN

«Y neoenue JJHK u TpaHckpunuusy,
«buocunTe3 Oenka»

TPaHCIALMS, KOJIOH,
aHTUKOJIOH, pubocoMa,
UEHTpalbHas  JIoTMa,
MOJIEKYJISIpHAS

ouomnorus.

Onpenensite CBOIiCTBa
TeHETHYECKOTO Koza
(TpUILIETHOCTD, OJHO3HAYHOCTH,
BBIPOXKICHHOCTb,
YHHUBEPCAIBHOCTD,
HETepeKPhIBAEMOCTb,
HEMPEPbIBHOCTH ).

OnucelBaTh  3Tambl  peannu3anuu

HACJIEJICTBEHHOW  WH(pOpMAIN

B

KIIETKE. CpaBHUBaTH peaxum
MaTpuuHoro cuHteza moiekysn PHK u

OejlKa B KJIETKE

Hexnerounsie
dhopMBI  KU3HH
BHPYCHI

Hexnerounbie hopMbI )KU3HU — BUPYCHL.
Hctopust OTKPBITHSI BUPYCOB

(1. HW. Heanmosckuit). OcoOeHHOCTH
CTPOCHHSI W YKU3HEHHOTO IUKJIAa BUPYCOB.
bakrepuodarn. bone3nn pacTeHni,
JKUBOTHBIX W  4YEIOBEKa, BBI3BIBACMBIC
BHPYCAMH. Bupyc UMMYyHOChUIITA
yenoBeka (BUY) — Bo3Oyaurens CIIN/a.
OOpaTHasi TpaHCKpUIIMS, peBepraza Hu
WHTErpasa. [IpodunaxTrka
pacnpocTpaHeHus] BUPYCHBIX

3aboneBanuii. /lemoncmpayuu:
Topmpemwi: ]1. V1. VIBaHOBCKUA.
Tabauyst u cxemvl: «Bupyce»,
«bakrepuodarn»; «Ctpoenue u
*u3HeHHbI 1ukn Bupyca CIIW/a,

PackpsiBath COZIEpIKAHUE
TEPMUHOB M TIOHSTHUH: BUPYC,
BHUPYCOJIOTHS, Karcus,
bakrepmodar, BHPYC
UMMYyHOeHUITUTA YermoBeKa
(BHUY), oHKOTE€HHBIE BUPYCHI.
XapakTepuzoBaTh

BHPYCHI KaK

HEKJIETOYHYI0  (QopMy
JKM3HH;, OCOOEHHOCTH

CTPOCHHUS U

JKU3HEAEATEIbHOCTH BHPYCOB.
OnucelBaTh  JKU3HEHHBIM  ITHKII
BHPYCOB UMMyHOAedHuInTa

YeJoBeKa; pa3inyaTh Ha PHCYHKax
BTM ((Bupyc TabauHoit
MO3auKH), Oakrepuodar,

bu6mmoreka IJOK
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OakTepuodaray.

Obopydosanue:  MOHEIb  CTPYKTYPHI
JHK; MmarauTHas MoAeIb-anTuIuKaIus
«CTpoeHue KIEeTKU»

BUY. OOocHOBBIBaTH U
co00aaTh MepBI
IPOQHUIAKTHKH
pacupoCTpaHEHUsT BUPYCHBIX
3a00JeBaHUM
(pecnipaTopHbIe,
KEMYJOTHO-

KUIIICYHBIC, KIICHICBOW dHICDATUT,
BUY-undekmms)

Tema 5. PazMHOXKeHHEe M HHIAMBHUAYAJbHOE

Pa3BUTHUE OPraHusMoB

5

JKuznenHbIn HUKII
KJIETKH. Jenenue
KJIETKU. MUTO3

1

Kierounbslii IWKA, WM KHU3HEHHBINA ITHKII
knerku. MaTepdasa u MUTO3.
[Iporiecchl, mporekaroiie B HHTEpdase.

Peruvkarnmst — peakiuss MaTPUYHOrO
cunre3a JIHK. CtpoeHune XpoMocoM.

XpoMOCOMHBIH ~ HabOp —  KapHOTHIL
Jumon gHbIi u TraIuION JHBIA
XpPOMOCOMHBIE  HaOOphl.  XpOMAaTHIBI

IluTonornueckne OCHOBHI Pa3MHOKEHUS U
WHIUBUIYAIbHOTO PA3BUTHS OPTaHH3MOB.
Jenenune knerkn — Muto3. CTaguu MUTO3a.
IIpornecchl,

MPOUCXOMAIINAE Ha  Pa3HbBIX  CTAIHIX
MHTO3a. bHoNorndecknii CMbBICI MHUTO3Q.
[Iporpammupyemasi THOEITH KISTKH —

amnorros. /lemoncmpayuu:

Tabnuywl u cxemvi: «KIeTOUHBIA ITUKID,
«Permukanus JIHK»,
XPOMOCOMBI», «MHuUTO3»;
MOJENb-alIUIMKanus  «JleneHue KIeTKN»;
monens JIHK.

Obopyodosanue: CBETOBOH MHUKPOCKON H
Mukponpenapar «KaprokuHes B KieTKax

KOpCILIKa JIyKa».

«CtpoeHue
MarHuTHas

PackpsiBathb COZlEpKAHUE
TEPMUHOB M MOHSITHI: KJIETOUHBIN
UK, uHTEepdasa, peayrumKaus,

XpoMocoMa, KapUOTHII,
TaIIONHBIN, JUTIJION THBIH
XPOMOCOMHBIH Habop,

XPOMATHJIBI; MHTO3 €ro CTaJ1H:
mpodasza, Meradasza, anHadasa,
tenodasa.

OnuceIBaTh KU3HEHHBIH  IHKII
KJICTKH; TIEPEYUCIIATD "
XapaKTepHU30BaTh TIEPUOJIBI
KJICTOYHOT'O IUKJA, CPaBHUBATH
X MEXIY COO0i.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OpPTaHU3MOB,
CpaBHHUBAThH XPOMOCOMHBIE
Ha0OPHI KIIETOK.

CpaBHMBATh CTaJIM1 MUTO3A.
PaznuuaTe Ha MuKpompemaparax u

PUCYHKaX CTaAuU MUTO34a.

P ACKpPbIBATh OHOJIOTMYECKUH CMBICIT
MHUTO3a

bu6mmoreka IJOK
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Jlabopamopnvie u npaxmuueckue
paodombol:

JlaGopaTtopHas pabora Ne 3.

«Habmroneare MUTO3a B KJIETKAX

KOHYMKAa KOpEImIKa JIiyka Ha TOTOBBIX
MHKPOIIpernapaTaxj»

Dopmbl
Pa3MHOXEHHUS
OpraHu3MOB

®dopMbl  pa3MHOKEHHUS OPraHU3MOB:
0ecroyioe M TMOJI0BOE.

Bugpi Oecrmonoro  pa3MHOXKEHUS:
JICJICHUE HAJIBOE U ITOYKOBAHUE OJIHO-

W MHOTOKJICTOYHBIX, CIIOPOOOpa3oOBaHMeE,
BEreTaTHBHOE Pa3MHOXKEHUE.
I/ICK}’CCTBGHHOC KJIOHUPOBaHUEC
OpPraHU3MOB, €ro 3HaYCHHE

JUTSICEIICKITHH.

ITomoBoe pa3MHOXKEHHE, €r0 OTIHYUS

OT OecTomoro.

Hemoncmpayuu:  Tabauyvt u  cxemsl:
«Dopmbl

pPasMHOKEHHUSI OpraHu3MoBy», «JIBoitHOE
OIJIOJIOTBOPEHNE YIIBETKOBBIX PACTEHUII,
«Jlenennue KiIeTKU

Oakxrepuny», «BereraTuBHOE

pa3MHOXKEHUE pacTeHuiiy, «CtpoeHue
IIOJIOBBIX KJIETOK)

PackpsiBath COZlepKaHUE
TEPMUHOB 51 MTOHSITHHA:
Pa3MHOXCHHE, KIIOH,

TIOJIOBBIE KJIETKU (TaMeThl),
SIMIEKIIeTKa, CIepMaTO30U I,
3UroTa, JeleHHe  HaJBOE,

IIOYKOBAHUE, CIIOpYJIALINS,
(dparmMeHTanus, BEreTaTHBHOE
pa3MHOMKEHHE, CEMEHHOE
pa3MHOMKEHHE, OIIBUICHHUE,

JIBOMHOE OIJIOJIOTBOPEHUE,
TTOJIOBBIE )KEJIE3bI, CEMEHHUKH,
SUYHUKH,  OIUIOIOTBOPEHHUE
(HapyxHOE,

BHYTpEHHEE). XapaKkTepru3oBaTh
0COOEHHOCTH

W 3HaYeHHe Oecrmojoro u
IIOJIOBOT'O CII0CO00B
Pa3sMHOXKEHUS.

Brigenste BuIBI 6€CIIONOro
Pa3sMHOXKEHUS; BBISIBIISTH

B3aMMOCBSI3H MEXKTy popMamMu U
croco0aMu pa3MHOMXKEHHSI, U UX
OMOJIOrMYECKUM 3HAUEHUEM.
Bnapgers npuémamu
BEreTaTUBHOTO  Pa3MHOKEHHSI
KyJIbTYpHBIX ~ pacTeHuil (Ha

bubauoreka LIOK
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MpUMepe KOMHATHBIX).
XapakTepu3oBaTh  IMOJIOBBIE
KJIETKU: SIALIEKIIETKH,
CIIEPMATO30UbL;

BBISBJISATE OCOOEHHOCTH

HUXCTPOCHUS
Meiios Meios. Craguu meiiosa. IIponeccsl, PackpsiBaTh coziep KaHue bu6nmorexa [IOK
IPOMCXOJIANINE HA CTaaUsX MeHo3a. TEPMUHOB M TOHSTHI: Mei03, https://m.edso0.ru/7f41c29
[oBeaenue xpoMocoM B Meiio3e. KOHBIOT AU XpOMOCOM, 2
Kpoccunrosep. buonornueckuid cMbICI U nepeKkpecT (kpoccuHTOBED)
3Ha4YeHUE Meio3a. XPOMOCOM, TaMETHI.
Hemoncmpayuu: XapakTepu3oBaTh Meif03 Kak crocod
Tabnuywl u cxemol: «JlemeHUEKIETKI, KJICTOUHOTO JICICHUS; OIMCHIBATH
«Meiio3». Meo3 TI0 CTaausM; CpaBHUBAThH
Obopyoosanue: wmonens  JIHK; CTaJMM Me03al MHUTO3a.
MarHUTHAas MOJENb-aNTUINKAIHS PasiMuaTh Ha PHCYHKAaX CTauH
«JleneHnue KIETKU» Meiio3a; PACKpbIBATH
OmoNornyecKkoe 3HaUeHNE
Mero3a
O6pasoBaHue u l'amerorenes — mporiecc 00pa3oBaHUS PackpeiBath COJIEPIKaHKE bubmmnorexa [JOK
pasBuTHE HOOBBIX OJIOBBIX KJIETOK YXKHBOTHBIX. TEPMHUHOB u TOHSTHI: https://m.edsoo.ru/7f41c29
KJIETOK. L T —— raMeToreHes, CIIepMaToreHe3, 2
Omnnonorsopenue suaHukd.  O6pasoBamme ®  paspurme | OOTCHES, CHCPMATO30ML,
HOJIOBBIXKJIIETOK — TaMeT (CIIepMaTo30un, aKkpocoma,

SILIEKJIETKA) — CIIEPMAaTOreHe3 M OOrEHE3.
OCOOeHHOCTH CTPOSHHS

SIMIEKIETOK W CHEpMAaTO30MI0B.
OmnonorBopenue. IlapTeHorenes.
Jemoncmpayuu:

Tabnuyer u cxemvl. «lIpsimoen HenpsmMoe
pasButHe», «I'amerorenes

y MICKONHMTAIOUMX U  YEJIOBEKay.
Obopydosanue: mopenb MeTadazHON

STATIEKIIETKA, TIOJISIPHBIE TENbIIA.
XapakTepru3oBaTh 0COOEHHOCTH
raMeTroreHe3a y J>XHBOTHBIX W €ro
CTaJHU; I0JIOBbIE€ KJIETKU >KUBOTHBIX
Y ONUCBIBATHIIPOIIECC UX PA3BUTHSL.
CpaBHHBATh CIIEpMATOreHE3 W

OOr'eHE3. OnuceiBaTh
OILTOIOTBOPEHHE,
OMOJIOTUYECKOE 3HaYeHHne
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XPOMOCOMBI, MHKPOCKOTII,
Mukporpenaparbl  «CrepMaTo30H bl
MJIEKOITUTAIOILIET 0, «Slinexnerka
MJICKOITUTAFOIIIET 0.

Jlabopamopnuvlie u npaxmuueckue
paodombol:

JlaGopartopHas pabora Ne 4. «U3yueHue
CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITperapaTax

OINIOAOTBOPCHU A

NuauBuayanbHoe
pa3BUTHE OPTaHU3MOB

WnnuBuayansHoe pas3BuTHE (OHTOTEHE3).
OMOpHOHaNEHOE Pa3BUTHE (IMOPHUOTEHE3).
DTambl YSMOPHOHAITBHOTO

pasBuUTHUA Yy TIO3BOHOYHBIX JKUBOTHBIX!
IpoOJieHre, TacTpyJsus, OpraHOreHes.
ITocTamOpuonaNbHOE  pa3BUTHE. [HITBI
TOCTAMOPHOHATBHOTO PA3BUTHSA:

psIMOe, HE TPsIMOE (JTMIMHOTHOEC).
Brusaue cpemsl  Ha  pa3BuUTHE
OpPraHu3MoB; (akKTOpbl, CIOCOOHBIC
BBI3BIBATh BPOXK/ICHHBIE YPOJICTBA.

Poct m pa3sutne pacrenmit. OHTOTeHE3
[IBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH,
CTauN Pa3BUTHSL.

JHemoncmpayuu:

Tabnuyer u cxemvl. «OCHOBHBIE CTaIuU
oHToreHeza», «lIpsmoe w  Hempsmoe
pa3Butue», «JIBOMHOE  OIIOAOTBOPEHUE
VIIBETKOBBIX PACTEHHID

PackpsiBath COZlEpKaHUE
TEPMHUHOB 51 MTOHATHIM:
OHTOT'CHE3, aMOpHoTeHe3,
3UTr0Ta, Ipo0IieHueE,
GrmacTomepsl,

Mopyma, Omactyma, OacToIenb,
racTpyna, HeWpyna, OpraHOreHes;
3apOJIBIIIEBBIE JINCTKU: JKTOAEpPMa,
Me30/1epMa, SHTOAEPMA;
MOCTAMOPHOHATBHOE pa3BHUTHE:
MPSIMOE U HETIPSAMOE (JIMYUHOYHOE);
MeTamopdos, Meracmopa,
MHUKpOCIIOpa, TBUIBIIEBOE  3€PHO,
CIIEpMUH, 3apOBIIIEBBIA MEIIOK,
JIBOITHOE OIIOAOTBOPEHHE.
Onpenensite 3TaIbI
AMOPUOHATIHFHOTO pa3BHUTHA
XOpPIOBBIX Ha CXeMax ©
mpernaparax W ONKCHIBaTh
MIPOIIECCHI, MTPOUCXOMAIINE Ha
KaXXIOM JTarre.

CpaBHuBaTh TIEPHOJIBI
OHTOTEHEe3a; TMpsIMOoe U
HenpsMoe (THYMHOYHOE)

HOCT3M6pI/IOHaJ'IBHOC

bubauoreka LIOK
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pasBuTHE, 3aPOJIBIIIH
YeoBeKa u JIPYTHX
XOPIOBBIX.

OOBSACHATH OHMOIOrUYECKOe
3HAYCHUC pa3sBUTUA C
Meramopdo3om;
OTpHULATCIIBHOC BIIUSTHHUEC

aJIKOTOJIsl, HUKOTHUHA U JPYTUX
TEpaTOreHHBIX (AKTOpOB Ha
pa3BUTHE 3apOAbIIIa Y€TOBEKA.
OmnuceIBaThH MPOIECC TBOMHOTO

OINIOJOTBOPECHU A y IOIBETKOBBIX
pacTteHuit

Tem

a 6. HacjieqcTBEHHOCTH U M3Me

HYUBOCTH OPraHu3MoB

I'eneruka — Hayka
O HAaCJIENCTBEHHOCTH U
M3MEHYHBOCTH

1

IlpenmMer u 3aJauyd TE€HETHKH.
Ponp muronmoruu u smMOpuoIOrUH
B CTAaHOBJICHWHW T€HETUKH. Bxmasn

POCCHICKMX W 3apyOEXKHBIX YUYEHBIX B
pa3BUTHE TEHETHUKU. METONIbl TeHETHUKU

(THOpUAOIOT I ECKHHA,
[UTOr€HETUICCKUH, MOJIEKYIISIPHO-
TECHETHYECKHUN).

OCHOBHBIC ~ TCHETHYCCKHE  IOHSATHSI.

I'eHeTnveckass CHMBOIHMKA, HCIIONB3YyeMast
B CXEMaX CKpellUBaHuil,/Jemoncmpayuu:
Iopmpemwi: I'. Mennens, T. Mopran, H.

. BaBunos, C. C. UeTBepuKOB,
H. B. Tumodees-PecoBckwii.
Obopyodosanue: MOJENb- ATTIIAKAIHS

((MOHOFI/I6pI/II[HOG CKpCIINBAHUCY,

rep6apuii «['opox moceBHOM»

PackpbiBaTh copep:kaHrne TEPMUHOB
W TIOHATHH: TeH, T€HOM, TEHOTHII,
(EHOTUT, XPOMOCOMBI, aJlIENbHbIC

TeHBI (ammenn), TOMO3HUTOTA,
reTepo3nrora, JIOMHUHAHTHBIH
TIPU3HAK (ren), PpeIeCCUBHBII
npu3Hak (TeH), 4YHCTas JIAHUA,
THOpHI.

[epeuncnare W XapakTepH30BaTh
METO/IBI TCHETHKH:
THOPUAOIIOTUIECKHIA,

[IUTOTEHETUIECKHIA, MOJIEKYISIPHO-
TeHETHYECKUH; JIOMHMHAHTHBIE U
pellecCCUBHBIE TPHU3HAKK PACTEHHA
31

JKMBOTHBIX.

ITonp30BaThCS

TeHEeTHYECKOH

TEPMUHOIIOTH i H
CHMBOJMKONH JUIA  3alHCH

bu6mmoreka IJOK
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TCHOTUITMYCCKHUX CXEM

CKpEIINBaHUS
3aKOHOMEPHOCTH 3aKOHOMEPHOCTU HACJICOBAHUS PackpriBath coJllep:KaHne bubmuoreka IJOK
HAaCJIEI0BAHUS NPU3HAKOB, YCTAHOBJIEHHBIE TEPMUHOB U TIOHSITHIA: https://m.edsoo.ru/7f41c29
MIPU3HAKOB. I'. Mennenem. MoHoruopuaHoe MOHOTHOPHUIHOES 2
MoHoruopuaHoe CKpeIIMBaHUE. 3aKoHeTMHOO00pa3us CKpEIIUBaHuE, (PCHOTUITUYECKHUE
CKpeInBaHNeE THOPHUIOB TEPBOTO TOKOJEHUs. IIpaBuiio TpYIIIHL, THOPUI0IOTHUECKHIA

JOMWHHMPOBAHHUS.  3aKOH  PaCIICIUICHUS METOI, YHCTHIE JIMHHH,
NPU3HAKOB. [ UIIOTE3a YMCTOTHI TaMET. JOMHHHUPOBAHUE TEHOB (TTOJTHOE,
TloMHOEH  HENMOJHOE  JOMHHHpOBaHWe. | HEMOIHOE), PacIlIeIIeHHe
Jlemoncmpayuu: B ITIOTOMCTBE.
ITopmpemwi: T'. Mennens. Onucebisath METOANKY
Tabauyvr u cxemovl: «MOHOrHOPUIHOE nposeeHusl . MeHnenemonkITos
CKPEIMBAHUE W €ro IMTOrEHETHYECKas 1o vmyquI/Ho HaCJICI0BaHNA
OCHOBa», «3aKOH pACIUCIUICHHS H €ro OZTHOM Iaphl MPU3HAKOBY Iropoxa
LUTOr€HETUYECKasE OCHOBa»,  «3aKoH IIOCEBHOTO.
QHCTOTEL TAMETY. PackpsiBath coJlepIKaHue
Obopyoosanue: 3aKOHOB eAMHOO00pa3Hs
THOPHUIIOB TIepPBOTO
MOJIETTH-aNTUTAKAI[UH «MoHorubpuHOEe OKOMCHILSL " 3aKOHA
CKpEIIMBaHuEY, «Henonroe | pacmennenus.
JIOMUHUPOBAHUEY, repOapwuit «'0pox | OOBACHATH THUIOTE3Y YHCTOTHI
[TOCEBHOM» ramMeT. 3amuchiBaTh  CXEMBI

MOHOTHOPHUJIHOTO CKPCIIUBaHHUS,

OOBSACHATH €r0 IUTOJOTHYECKUE

OCHOBBI U pelaTh FeHETHYECKHE

3a1aun

Ha MOHOTHOPHWJHOE CKpEIUBAHHE
Hurunbpugaoe JdurnbpugHoe ckpemuBaHue. 3aKOH PackpeiBathb COJIEp)KaHHE bubmmorexa LJOK
CKpeIllUBaHHE. HE3aBUCUMOI0O HACJIEIOBAHUS TEPMUHOB u IOHATHUH: https://m.edsoo.ru/7f41c29
3akoH HE3aBUCUMOTO npu3HaKkoB. L[UTOreHeTHYECKHE OCHOBBI JUTHOPHUTHOE CKpEIINBaHUE, 2

HacCJICAO0BAHU A ITPU3HAKOB

TUTHOPHUTHOTO CKPEIHBAHUSL.

AHaJ'II/I3I/Ipy}OH_Iee CKpCIIMBAHUC.

aHAM3HUPYIOIIEe CKPEIIUBaHHE.
OnuceiBaTh OnbITE I'. Menaensa
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Hcnonb30BaHnue aHaIM3HPYIOIIETO
CKp CIIIUBaHUS JJISA OHpeZ[CHCHI/Iﬂ
reHOoTHIa 0codu.

Hemoncmpayuu:
Hopmpemwi: T'. Mengnens. Tabauyvt
u cxembl: «JlurubOpunHoe

cKpemmBanuey, «L{utonorunaeckue

OCHOBBI TUTUOPUTHOTO CKPEITHBAHUS.

Obopyodosanue: MOJEIb- aNTIIUKALIHS
«/lurnbprHOE CKpeImrBaHue

M0 M3Y4YEHWUIO HACJIEAOBaHUSA JIBYX
MapIpU3HAKOB y TOPOXa IIOCEBHOTO.
PackpelBaTh  copepKaHUE  3aKOHA
HEe3aBUCUMOT0 HacJeI0BaHUs
TIPU3HAKOB.

IIpuMeHsATE  MaTEMAaTHYECKUN
pacdyer ¢ TIOMOIIBIO MeETofa
IIEPEMHOXKEHUSL BEPOSITHOCTEN U
3aInch c MTOMOIIIBIO
(EHOTUITUYECKUX  PaJIMKAIIOB
paciieryieHusi IPU3HAKOB Y
MOTOMKOB 10  (EHOTHITy |
TEHOTHILY.

3anucheIBaTh CXEMBI
JUTHOPUIIHOTO CKpEIUBaHUs,
OOBACHATH €ro IUTOJOIMUYECKUE
OCHOBBI W PEIIATh T'€HETHYECKHE
3a7a91 Ha TUTHOPUITHOE

CKpelIMBaHue
CuerutenHoe CrerieHHOe HacIeIOBaHHE IPHU3HAKOB. PackpriBath collepIKaHue bubmmoreka LIOK
Haclen0BaHIe Pa6ora T. Moprana 0O CLEMIEHHOMY TEPMUHOB u TIOHSATHIA: https://m.edso0.ru/7f41c29
MPHU3HAKOB HACJICIOBAHHIO  T'CHOB. Hapymenne CIICTUICHHOE HACJICIOBaHHE 2

CIICTUICHUS TCHOB B Pe3yJbTaTe MPU3HAKOB, peKOMOMHAIHS

KPOCCHHIOBEpa. XPOMOCOMHAsl TEOpHs

HACJIEeCTBEHHOCTH.
I'enernueckue KapThl.
Jemoncmpayuu:

Hopmpemwr: T. Mopran.
Tabauyol u cxemvi: «MeH03»,
«['eHeTnyeckre KapThl pacTEHUH,
JKUBOTHBIX U YEIIOBEKAY,

«BzanmopeiicTBre ayIeTbHBIX TEHOBY.
Obopydosanue. MUKponpenapar

TCHOB, TE€HETUYECKHE KapThl
XpOMOCOM, MOPTaHHU/IA.

Ha3ssiBaTh OCHOBHBIE
MIOJIOXKEHHST XPOMOCOMHOM
TEeopUu
HACJIEICTBEHHOCTH T.
MopraHa; PacKpbIBaTh
cogepxanue paborer T.
Moprana no
CLIETIIICHHOMY

HaCJICaAOBaHHUIO TCHOB H
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«dpozodpuna» (HopMa, MyTauuu (GopMBbI IIPUYMHBI
KPBUIbEB M OKpPAcKW TeNna), MHUKPOCKOII, HapymeHusA CICTIIICHUA MEXIy
MOJIENIb-ATIIIMKALUSA «ITepekpéct réHamu.
XPOMOCOM». 3anuckeBaTh CXEMBI
Jlabopamopuvie u npaxmuueckue CKpCHnBaHus pH
paGomur: CIICTUICHHOM  HACJIC/IOBaHHH,
JlaGopatopHast pabora Ne 5. «M3yueHue OOBSICHATD IIPUIUHBI
pe3yJIbTaTOB MOHOTUOPUTHOTO peKOMOMHALIMH T'CHOB,
11 ATb YN I'pynil
¥ JMTHOPHIHOTO CKpelBanns y aposodumer | OTPEACT Clo rpy
CIIETUICHUS T'CHOB; perathb
Ha T'OTOBBLIX
TeHEeTHYECKHe 3a]a9u Ha
MUKpOIIpenapaTax»
CIIETJICHHOE HAaCIlIeJOBAaHHE
I'eneruka rnoJa. I'eneruka oJa. XpoMOocoMHOE PackpoiBaTh conepkanue TepMuHOB | bubmuorexa LIOK
HacneioBanue NpU3HAKOB, onpeieieHue 1ona. AYyTOCOMbI H MOJIOBBIE ¥ TOHATHH: XpoMocoMHEIH HaGop, | https://m.edsoo.ru/7f41c29
CLEIJICHHBIX C TI0JIOM XPOMOCOMBI. I'omoramernsie u ayTOCOMBI, TOIOBBIE XPOMOCOMBI, | 2

reTeporaMeTHBIE OPTaHU3MBI.
HacnemoBanme Npu3HAKOB, CIIETIIICHHBIX C
TIOJIOM.

Hemoncmpayuu:

Tlopmpemwi: T'. Mengens, T. MopraH,
H.!. BaBunos.

Tabnuywl u cxemvi: «I'eHETUKA MOJIAY,
«3aKOHOMEPHOCTH HaCJIeIOBaHUA,
CIIETNICHHOTO ¢ TonoM», «Kapuorursr
YeIToBeKa M YKHUBOTHBIX)

TOMOT'aMETHBIN T1071,
TeTEPOraMETHRIN TIOJI, CIICTICHHOE
C TIOJIOM HACIICOBAaHUECTIPU3HAKOB.
OOBSACHATH LIUTOJIOTHYECKHUE
OCHOBBI XpPOMOCOMHOTO MEXaHH3Ma
OTIpENeNeHns TOoNa y Pa3iIuIHBIX
OpTaHU3MOB.

CpaBHHUBAThL 3aKOHOMEPHOCTH
HACIIeJOBAHUS MIPU3HAKOB,
CLEINICHHBIX U HE CIEIJICHHBIX
crojoM. PemaTte reHeTHYECKHE
3aJ]a4d HA HACIICAOBAHUE
CIETICHHBIX C ITOJIOM MPU3HAKOB

N3MeH4YnBOCTE.
Henacnencrsennas
N3MEHYUBOCTH

H3menunBocTs. Buasl HM3MEHYHBOCTH:
HeHaCJIeICTBEHHAs U HACAEACTBEHHAS.
Ponbs cpenpl B HeHacienCTBEHHOM
M3MEHYUBOCTH. XapakTepucTuka
MOM(hUKAITMOHHOW H3MEHYHUBOCTH.
BapuauuonHblil psin ¥ BapHalMOHHAs

P ACKpPbIBATH COACpKaHUC
TCPMHUHOB nu IIOHSTUH:
HU3MCHYMBOCTb, HACJICACTBCHHAA
N3MCHYNBOCTD,
HCHACJICACTBCHHAA
HN3MCHYHMBOCTD,

bubmmorexa LIOK
https://m.edsoo.ru/7f41c29
2
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kpuBas. Hopma peakuuy nprsHaka.
KonuuecTBeHHbIE M KayeCTBEHHBIC
NPU3HAKK MUX HOpPMa PEaKIny.
CpoiicTBamoaupUKaIIMOHHON
W3MEHYUBOCTU. /lemoncmpayuu:
Tabruyw u cxemul: «Bunpr
WU3MEHYMUBOCTHY», «MoauduKaiuoHHas
U3MEHYUBOCTDY.

Jlabopamopnvie u npakmuueckue
paodombol:

JlaGopatopHast pabora Ne 6. «M3yueHue
MO (PHUKATTHOHHON W3MEHYHBOCTH,
ITOCTPOEHHUE BAPUAITIOHHOTO PAJia U
BapUaLlMOHHOW KPUBOI»

MOJTU(UKAITMOHHAS
W3MEHYHMBOCTh, BapHAIIMOHHBIN
psia, BapuaHTa, BapUAI[MOHHAs
KpHUBasi, MPU3HAK, HOpMa
peaKiyy, KOJMYCCTBEHHBIE U
KaueCTBEHHBIC MPU3HAKH.,
KnaccuguumpoBaTb BUIBI
HM3MEHUYHUBOCTH u BBISIBIISITE
UXOHMOJIOrMYeCKHE OCOOEHHOCTH.
Ilepeuncnars cBoiicTBa
MOIU(GUKALIMOHHON HW3MEHUYHNBOCTH
A OOBICHATH €€ 3HaYeHHEe I
OpPraHH3MOB.

Pasnnuath KOJTUYECTBEHHBIE U

KadeCTBECHHEIE TIPU3HAKWY;
CTPOUTH BapHAITMOHHBIN PSI,
BapUAITHOHHYIO
KpHUBYIO, BBIUUCIIATH cpemHee
3HAYCHHUETTPU3HAKA
Hacnencreennas HacnencrBennasi, Wi TeHOTHIIMYECKAs PackpriBath copepxanue TepMHHOB | brubmmoreka [JOK
H3MEHYNBOCTh H3MEHYHUBOCTb. KoMmOnHaTHBHAS W noHATHii:  HacmenctBenHas | https://m.edsoo.ru/7f41c29
H3MECHYMBOCTE. MeHo3 ©  IIOJIOBOH N3MEHUHBOCTD, KOMOMHATHBHAS | 2
mmpormecc — OCHOBA KOMOWHATHBHOMH HW3MEHYUBOCTb, MyTallMOHHAS
H3MEHYUBOCTH. MytanuoHHas W3MEHYHMBOCTh, MYTaHT, MYTaIlUU:
H3MEHYUBOCTb. TeHHBIE, XPOMOCOMHBIE, T€HOMHEIE;

Knaccudukarmms myranuii: TEeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ IpUYUHBI MyTaLUH.
Myrarennble (aKTopbl.

3aKOH rOMOJIOTHYECKHX PSIIOB

B HacleICTBEHHOH u3MeHunBOocTH H.
n. Basuiosa. Buesinepnas
HAacJEICTBEHHOCTb U H3MEHYHMBOCTbD.

TTOJTHILION KIS, aHEYTUION NS,
MYTAareHsbl. XapaKTepu3oBaTh
HACJIEZICTBEHHYI0 ~ M3MEHYHBOCTb;
(hopMyIHpOBaTH 3aKOH
TOMOJIOTHYECKHUX PSIIOB

B HACIIEACTBEHHOU
n3MeHuuBocTH  H. .

BaBunoBa u  OOBACHSITH
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Hemoncmpayuu:

Iopmpemwi: I'. ne ®pus, H. 1. BaBunos.
Tabnuyer u  cxemvi: «MyranuoHHas
U3MEHYUBOCTDY.

Obopyodosanue: MUKPOCKOII,

Mukpornpenapar «/Ipozoduia» (HOpMa,
MyTanud (QopMBl KpBUIBEB M  OKpackKa
Tena); KOMHATHBIE PACTEHHs C MeCTpon
OKPACKOM JIMCTHEB.

Jlabopamopnvie u npakmuueckue

ero
3HaYeHHUEIs Oononoruu u
cenekiuu.  KiaccupuuupoBaThb

MyTalliu: TE€HHbIE, XPOMOCOMHBIE,
T€HOMHBIE U TPUBOIUTH IPUMEPHI
MyTaLui.

OOBACHATH MIPUYUHBI
BO3HUKHOBEHUAMYTALUH, poIb
(haKTOpPOB-MYTareHoOB.

CpaBHUBaTh  BHABI  MYTallWi;

pabomol: BBISIBIISITD IIPUYMHBI

JlaGopatopnas paborta Ne 7. «Ananmm3 HACJIEICTBEHHOW ~ W3MEHYHMBOCTH,

MyTanuid y Apo3oduiasl  Ha  TOTOBBIX HCTOYHHUKHU MYyTarc¢HoB B

MUKpOMpenapaTax» OKpyXaromiel cpeze (KOCBEHHO).
XapakTepuzoBaTh BHESIZIEPHYIO
HACJIEZCTBEHHOCTh  N3MEHYHUBOCTh

TeHeTHKA YeloBeKa I'enernka venoseka. Kapuorun PackpriBaTh CozepIKaHNE bubnmorexa [IOK

4esIoBeKa. TEPMHUHOB W TOHATHI: KapHOTHII https://m.edsoo.ru/7f41c29

OcHOBHBIE METOJBI TEHETHKH YeIOBeKa: YeNoBeKa, [IUTOT€HETUIECKUN 2

TeHEaJIOTHYCCKUH, OJIN3HEIIOBBIH, METOJI, TEHEaJIOTMYSCKUM METO/,

IUTOTCHETHYCCKHUM, OHMOXMMUYECKUM, POIOCITIOBHBIE, OJIM3HEIIOBBIN

MOJIEKYIIIPHO-T€HETUIECKUN. METOJI, HacJeJCTBEHHbIE OOJIE3HHU:

CoBpeMeHHOe oOmpe/eNeHne TEeHOTHIIA: (MOHOTEHHBIE,

MTOJTHOTEHOMHOE CEeKBEHUPOBAHHUE, c

TEeHOTHUIIHPOBAHKE, B TOM YHCIIE HACJIEICTBEHHOM

c MIOMOLBIO [I1IP-ananu3a. MIPEIPaACIONIONKE

Hacnencreennsie 3a0onmeBaHus HHOCTBIO,

YyeJ0BeKa: TeHHbIE 00JIE3HH, 00JIE3HU C XPOMOCOMHEIE), MEIHKO-

HaCJeICTBEHHOMN TEeHETUYEeCKOe

MIPEPACIIONIOKEHHOCTEIO,  XPOMOCOMHEIE KOHCYJIbTUPOBaHHE.

oone3nn. ComaTHdeckue u [Nepeuncats OCOOEHHOCTH

TeHEepaTHBHBIE  MYTaIlUH. CtBONOBBIC
kinerku. [lpuHnummer  3mopoBoro  oOpasa

W3y4eHHsT TEHETHKH  YeJOBEKa;
PUBOIUTD IPUMEPHI
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KU3HH, JUAarHOCTUKU, NPOQUIAKTUKUA U
JICUEHHs TeHETHYeCKUX Oose3nell. Meauko-
TeHEeTHYECKOe

KOHCYJbTHpPOBaHUE. 3HAUCHUE
MEIUIIMHCKON I'€eHETUKH

B NpeaoTBpaAlICHU N u JICUCHU N
FeHeTHYeCKuX 3a00JIeBaHUN YeloBeKa.
Hemoncmpayuu:

Tabnuywl u cxemor. «HacnenoBanue
pe3yc-hakropa», «['eHeTHKa IpyIi
KPOBW.

Jlabopamopnvie u npaxmuueckue
paodombol:

[paktnyeckas padora Ne 2.

HACJICICTBEHHBIX Ooe3Heit
YeJI0BeKa, XapaKTePU30BaTh METO b
uX TpodUIaKTUKH; OOOCHOBBHIBATH
3HAYEHHE

MEJIUKO-T€HETUYECKOr 0
KOHCYJIbTUPOBAHUSL.

BBISBIATE W CPaBHUBATh MEXKIY
coOoi JTOMUHAHTHBIE 51
PELIECCUBHBIC TPU3HAKUYUCIIOBEKA.

CocraBnartp u aHAM3UPOBATH
POJIOCIIOBHBIE YEIIOBEKA

«CocTaBieHue W aHaAJIU3  POJOCIOBHBIX
YeJIOBEKay
Tema 7. CejiekuMsi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
7 | Cenekuuss Kak Hayka M 1 CeleKIus Kak HayKa U TIPOLIecC. PackpsiBaTh coziepKaHue bubnuorexa [TOK
porece 3apoKIeHHEe CeNeKIMH M JOMECTHKAIHS. TEPMUHOB | TIOHSTHIA: https://m.edso0.ru/7f41c29
1 Vuyenne H. . BaBwioBa o0 IieHTpax ceinekuus,  CopT,  II0poAa, 2
MHOr000pasus U MPOUCXOXKICHUS HITAMM, TOMCCTHKALMA, WA
. OZIOMAalIHUBaHUE, LEHTPbI
KyJIBTYPHBIX PaCTEHUH.
MHOT000pa3us u
LleHTpbl MPOMCXOKIACHUS IOMAIIHUX
MPOUCXOKICHHUS
KUBOTHBIX.
KyJbTYPHBIX PacTeHUH U
Coprt, nopoga, wramm. lemoncmpayuu: YABTYP P
KUBOTHBIX, THOpHIM3aLKS,
Ilopmpemwr: H. W. Basunos. N
HCKYCCTBEHHBII otbop.

Tabauyst u cxemwl: xapta «lleHTpHI
MHOroo0pasusi W MPOHCXOXKICHUS
KyJIbTYpHBIXpacTeHui»,  «llopompl
JOMAITHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHui».
Obopydosanue: MyISKH TUIOAOB H
KOpPHEIUIOO0B TUKUX GOpM U

HazwpiBath © CpaBHUBATb
OCHOBHBIC 3Tallbl PA3BUTUA

CeJIeKLUU.
Wznarate yuenue H. 1. BaBunosa

0 LEHTPax MIPOUCXOKICHUS
KyJbTYPHBIX PAacTEHUH; pa3auyaTh
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KyJbTYPHBIX COPTOB pacTeHHii; TrepOapuit

«CenbCKoX 035 CTBEHHBIEPACTEHUS

LEHTpHl Ha KapTe MHUpA, CBA3BIBATH
UX MECTOIOJIOKEHNE

C oyaramMu
BO3HUKHOBEHHUAIPEBHENIINX
[IABUJIN3AIIUH.

CpaBHUBaTh copTa
KYJIbTYPHBIX PacTEHU,

TTOPOJIBI TOMAIITHUX

JKUBOTHBIX M WX AWKHUXIIPEIKOB.
O1eHuBaTh PONIb CEIEKIINH

B o0ecrieueHuu
IIPOJIOBOJILCTBEHH
oii Oe3omacHOCTH

YCJIOBCUCCTBA

Meronpt u
JOCTYKEHUS

CENEKIIUM pacTeHUH u
KUBOTHBIX

CoBpeMeHHBIE METO/IBI CEJIeKIINH.
MaccoBblif ¥ UHIUBHUIYAILHBIN OTOOPHI B
CeNeKIINUPACTEHNI U JKUBOTHBIX.
Orenka dKcTephepa.

bruskopoacTBEHHOE CKpelMBaHUE —
nHOpuauHT. Uncras THHAS.
CkpemyBaHue YHCTBIX JHHHM.
I'ereposuc, nnm rubpugHas cuia.
HepoxacrtBenHnoe ckpemuBaHue —
ayTOpUIIHT. Otnanéanas
THOpHIN3AIS U e€yCIIeXH.
HckyccTBeHHBIN MyTareHes U MojlyuyeHue
TTOJTUTIION/IOB.

JocTmkenust

CENIeKIIUN PACTeHUH,

YKUBOTHBIX u
MHUKpPOOPTaHU3MOB.

Hemoncmpayuu:
Topmpemui: Y. B. MuuypuH,

PackpbiBaTh cofeprkaHne TEPMHHOB
U TOHSATHI: MCKYCCTBEHHBIA OTOOp,
MacCOBBI OTOOp, HHIAUBHIYTHHBIN

otbop, JKCTEPhED,
OITM3KOPOJICTBEHHOE CKpPEIIMBAHUE,
qucras JIMHUS, reTeposuc,
HEPOJICTBEHHOE CKPEIMBAHHE,
UCKYCCTBEHHBIN MyTareHes,
TIOJTHTTIIOUIBL. CpaBHUBATH
(hopMBI HCKYCCTBEHHOTO OTOOpa
(MaccoBoro u

MHIMBHYaJIbHOTO), BUJIBI
rubpuan3anuy  (OIU3KOPOICTBEHHON
"

OTIIaJICHHOM), CIOCOOBI
HOJyYeHUsS]  TOJHIUIONIOB.

[IpuBonuTsH PUMEPBI

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c29
2
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I'. A. Kapneyenko, M. @. liBaHoB.
Tabnuyer u  cxemwl: «OtHaneHHas
rudpuamnsanus», «PaboTel akajgeMuka
M. @. UBanoBay, «llonurtonaus.
Obopydosanue: MyIsKU TUIOJOB U
KOPHEIJIOA0B TUKUX (GopM 1

KyJIBTYPHBIX  COPTOB  PAacTEHMIA.
Jlabopamopnvie u npakmuueckue
paodombol:

Okckypenust «OCHOBHBIE METOBI U
JOCTUKEHUS CENEKIIUU PACTEHUN U
JKUBOTHBIX (Ha CEJEeKIMOHHYIO CTaHIHIO,
IUIEMEHHYIO (epMy, COPTOMCIIBITATENbHBIIN
Y4acCTOK

WJIN TETUTMYHOE X03SHCTBO)

JOCTHIKEHU I CCIEKIUH

pacTeHU U )KUBOTHBIX

BbrorexHomorust xak
oTpacib
MIPOU3BOJICTBA

buoTexHOMIOTMS KaK OTpacib MPOU3BOJCTBA.
l'ennas wmxkeHepus. OTambl  CO3JaHUS
pexomOmHanTHO JIHK w TpaHCreHHBIX

OpPTaHHU3MOB. Knerounas  wHxeHepus.
KiteTouHbIEKY BTy pHI.
MuUKpOKIOHAIBHOEPA3MHOKEHNE  PACTEHUM.
Knonuposanue

BBICOKOIPOTYKTUBHBIX

CeITbCKOX 03 CTBEHHBIX OpPTaHHU3MOB.
OKOJIIOTHYeCKHe W OITUYECKHE TMPOOIEMEL.
I'MO - renernueckun Moan(UIMPOBAHHEIE
OpPTaHHU3MBL.

Jemoncmpayuu:

Tabauyst u cxemwvl: «OOBEKTHI
onorexHomorum», «Kierounsie

KYJBTYPhI U KIIOHUPOBaHUEY,
«KoHCTpynpoBaHWEe U  TIEpEHOC  T'€HOB,
XpOMOCOM»

PackpriBath co/iepKaHue
TEPMHUHOB u TTOHATHI:
OHOTEXHOIOTHS, KJIETOYHAs
WH)KEHEepHsl, TeHHAs HEYKEHEPHS,

KIIOHHPOBaHUE, TpaHCTeHHEIE
opranusmel, MO (TeHeTHYECKH
MOIU(HUITIPOBAHHBIC

OpraHu3Mbl).  XapaKTepHU30BaTh
OMOTEXHOJIOTHIO KaK

OTpaciib TPOU3BOJICTBA, OCHOBHBIE
JNOCTIDKEHUsT ~ OMOTEXHOJOTMH B

obnactu MPOMBIILIEHHOCTH,
CEJIbCKOT'0 XO35ICTBAaU MEIULIMHEL.
[lepeuncnsate u
XapaKTepH30BaTh

OCHOBHBIEMETO/IbI u
JOCTHKEHHUS

OMOMHXEHepHUH.

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c29
2
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OOCyXIIaTh DSKOJIOTHYECKUE U

ITUYECKUE aCIEKThI
HEKOTOPBIX MCCJIENOBAaHUWA B
obnactu OMOTEXHOIOTHH
(KIIOHUPOBaHMSL,
HCKYCCTBEHHOTO
OILJIOJIOTBOPEHHUS,
HAIPaBJICHHOTO M3MEHEHUS
reHOMa |

CO3/IaHNS TPAHCTEHHBIX OPTaHU3MOB)

PesepBHOE Bpemst




11knacc

No HanmenoBanue Kon- [IporpammHuoOe conepskaHue OCHOBHBIE BHJIBI JISSITEIIBHOCTH | DJIGKTPOHHBIC ITU(POBBIC
n/n pasgeinoB W TEM BO o0 yJaroTmXxcs o0pa3oBaTenbHbBIC
y4e0HOro npeamera JacoB pecypehl

Tema 1. DBOJIOMOHHAA OHOJIOTMA
11 DBOMIOLKS M METOABIEE | 1 IIpeanoceuIKy BO3HUKHOBEHHS PackpsIBaTh ColepKaHUE Bu6mmoreka [IOK
U3yYEHHSI 5BOJIIOLMOHHON TEOpUH. DBOJNIOLUOHHAS TEPMHUHOB " TTOHSITHIA: https://m.edsoo.ru/7f41cc7
TEOpHS U €€ MECTO B OMOJIOTHH. SBOJIIOLINS, TIEpEX OTHbIE 4
Binusinue 3BOTIOLIMOHHON TEOPUU opmel, (unorenernyeckue
Ha pa3BUTHE OWOJOIMHM M JPYTHXHAYK. pAIbL, BUIBI-OHACMUKH, BH]bI-
CBHIETENbCTBA YBOIIOLHH. PCJIAKTRL,
ITasieOHTONOrHYECKHUE: 3aKoH 3apO/IBILICBOro
[IOCIIEIOBATEIBHOCTD TIOSIBICHUS BHJOB B CXOACTBa, }
MaJICOHTOIOTHYECKOit JIETOIHCH, OMOreHeTHYECKHil  3aKOH,
nepexoHbie GOPMBL. TOMOJIOTIHBIC n
buoreorpaguyeckue: CXOACTBO M pasauuue | AHAJTOTHIHBIC OpraHbl,
Gayn wupuop MaTepukoB u OCTpoBop. | PYMIMCHTAPHBLIC — OpraHeL,
DMOPHONOTMYECKHE: CXOACTBA U pasnuuus | oTABH3MBL
SMOPUOHOB Pa3HBIX BUJIOB O3BOHOYHBIX. Ilepeunciiats  OCHOBHBIE — STamlbl
CpaBHHTEIbHO-aHATOMHYECKHE! Pa3sBUTHSIBOMIOLUOHHON TEOPUH.
rOMOJIOTHYHBIE, aHAJIOTUYHBIE, XapakTepuzoBath
PYIMMEHTApPHBIE OPraHbl, ATaBU3MBL CBUZICTCIIECTBA  SBOJIIOLAH.
MouekyaspHO-OHOX UMUYECKHE: HaJICOHTOJTOTHICCKHC,
CXOJICTBO MEXAHU3MOB Ouoreorpaduueckue,
HACIIECTBEHHOCTH u OCHOBHBIX IMOPHOJIOTHYECKHE,
MeTabOIMYECKUX IyTed y BCEX IKHBBIX CPaBHUTCIIBLHO-
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OpPraHU3MOB.

Hemoncmpayuu:

Topmpemwi: K. Jlunneii, XK. b. Jlamapk, Y.
Hapsun, B. O. KoBanesckuii,

K. M. bap, O. T'ekkens, ®. Mromep.
Tabnuyor u  cxemol:  «Pa3ButHe
OpraHWYEeCKOro MHpa Ha 3emiey,
penbedHbie  TAOMUIBI  «3apOJbIIIN
[IO3BOHOYHBIX KUBOTHBIX),

«APXEONTEePUKCH.

Obopydosanue: Ouoreorpaduueckas
KapTta Mupa; Kojuiekius «Dopmbl
COXPAaHHOCTH WCKOIMAEMBbIX JKHUBOTHBIX U
pacreHuil»; BIIaXKHbIE IIpenapaThl
«Pa3BuTne HacekoMmoroy, «Pa3purne

aHaTOMMYECKUE,
MOJIEKYJISIPHO-

OHMOXMMUYECKHE.

IIpuBonuTh IIPUMEPBI
MEPEXOAHBIX (OPM OpPraHU3MOB,
(UIIOreHEeTHYeCKUX PSIJIOB.
[TpuBoauTh (HOPMYIMPOBKH 3aKOHOB
OMOIreHETHYECKOr0 M 3apPO/IBIIICBOIO
CXOJICTBA

JSITYTITKH
1.2 Hcropuss pazButus OpomionnonHass  teopus Y. JlapBuHa. PackpsiBath COZlEpKAHUE bubnuoreka ITOK
npeJcTaBIeH it ITpeanocsLIKH BO3HUKHOBEHUS TEPMHUHOB u TIOHSITHIA: https://m.edsoo.ru/7f41cc7
00 YBONFOIIHH JapBUHM3MA. J[BHIKYIIUE CHIIBI DBOJIOIUU CHCTEMAaTHKa, ECTCCTBCHHBIA W 4
BHJIOB mo  Jlapsuny  (u30BITOYHOE MCKYCCTBEHHBIH O0TOOP.

pPa3sMHOXKEHHE

[P OI'PAaHUYCHHOCTH PECypCOB,
HeonpenenéHHas W3MEHYMBOCTb,

Ooppba 3a  CyIIECTBOBAaHWE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopusi somonnn(CTI) u
€€ OCHOBHBIEIIOI0KEHHUS.
Hemoncmpayuu:

Hopmpemwi: K. Jlunnelt, XK. b. Jlamapk,U.
HapBuH.

Tabauyst u cxemor: «llomynsumy,
«Kapra-cxema mapupyra myremectsus Y.
Hapsuna», «®opmbl 00pHObI

XapakTepuzoBaTh OCHOBHBIE
HBOITIOIIMOHHEIE uJen,
KOHIIETIIIHH u TEOpHH;

CpaBHHMBATH B3TJSABIHA BUJA U
spomoninio K. Jlmmames, X.b.
Jlamapka,Y. apBuHa.

OrneHuBaTh Bkian  JluHHes B
pasBuTHE
CHCTEMATUKHU u OOBSICHATD
MPUHIATILIONHAPHOW HOMEHKIJIATYPHI.
XapakTepuzoBaTh COJEpKaHUE

n 3HA4YCHHUC OB OHIOHHOHHOﬁ
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3a CcyllecTBOBaHue», «EcTecTBeHHBINOTOODY,
«MHoroob0pasue COpPTOB pacTeHuii»,
«MHoroo0pasue mopoJ JKUBOTHBIX)»

kounenuuu K. b. Jlamapka.
OrneHuBarh €CTECTBEHHO-
Hay4yHbIE u CoLMaJIbHO-
SKOHOMHUYECKHE TPEANOCHUIKI
BO3HUKHOBEHHUS

JBONIOLMOHHON  Teopun Y.
HapBuHa.

PackpbiBaTh COZIEpIKAHUE
3BONOLMOHHON TeopunY. JlapBuHa;
CPaBHMBATh HEONPENENEHHYIO W
onpenenéHHyo HW3MEHYUBOCTb,
€CTEeCTBEHHBIN U

MCKYCCTBEHHBIH 0TOOp, (HOpMBI
0opBOBI3a CyIIECTBOBAHUE.
OnuceiBaTh TTOJIOK CHHSI
CUHTETUYECKON TEOPHH JBOIOIHAN
(CTD) u oOBICHATH

e 3HaueHHe JUISIOMOJIOTHI

1.3

Bun: kpurepun u
CTPYKTYpa.

IMonmynsmst  kKak — Kak
dJIeMEHTapHAas CAWHUIIA
BHJA

MuxkposBomnonus. Ilomynsuus kak
eIMHULIABUA ¥ IBOJIOIHH.

Hemoncmpayuu:

Tabnuyst u cxemor: «llomynsum,
«MyTannoHHast U3MEHYUBOCTH.
Obopyodosanue: MUKPOCKOTI,
MUKpOIIperapaT «Apozodumar»
(mopma, myramuu Jlabopamophoie

U npaKmuyecKuepaoomol:

JlabopaTtopnas padora Ne 1. «CpaBHeHue
BHJIOB (o} MOp(hOITOTHIECKOMY
KPUTEPUIO»POPMBIKPBIIIBEB M OKPACKHU
Tena), Mojienb-antumkanus «llepekpéct
XPOMOCOMY.

PackpbiBath coliepKaHue
TEPMHUHOB u TOHATHM:
MUKPOIBOJIOIIHSL, BH/I,
KpUTepUH  BHUZIa, apeadn,

TIOITYJIATIHS, reHo(oH I,
MyTalluH, KOMOWHAINN
TE€HOB.

XapakrepuszoBaTh  BHJI  Kak
OCHOBHYIO  CHCTEMAaTHYECKYIO
eAMHUILLY u LEJIOCTHYIO
OMOJIOTMUECKYIO CHCTEMY.
Beinensate kpurepuu Buaa

(Mopdonorndeckuii,

(uznonorudeckuii, OMOXUMHUYECKUH,

TeHCTUYCCKUH,

bubmauoreka [IOK
https://m.edsoo.ru/7f41cc?
4
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9KOJIOTUYECKUH,
reorpauyIecKuii) u
NPUMEHATL  KPUTEpUH  [JIA
OIMMCaHUs KOHKPCTHBIX BU/OB.
Xapaktepus3oBaTh

onyJsiuuro KaK
CTPYKTYPHYIOEIUHUILY BAIA

Y DBOJTIOIIHH.
OnuceIBaTh
OCHOBHBIM
TTOKA3aTeJsIM: COCTaB, CTPYKTypa

monyJIsIuuro 1o

14

JBroKkymmue Ccuisl
(amemeHTapHBIE
(hakTOPBI) PBOITFOITIHN

Hewxymme cwibl  (PakTopsl) SBOJIOMHUN
BHUJIOB B IpHpoOie. MyTaIllMOHHBIA MPOIIECC
u KOMOWHATHUBHAS W3MEHUYNBOCTb.
[MonmynsauyoHHbIe BOJHBI M Apeii) TI'eHOB.
M3onsanus u murpanus,/Jemoncmpayuu:
Tabnuyvt u cxemvl: «JIBYOKYIIHE CHIIBI
SBOJTIOITAD

PackpsiBathb COEpKAHUE
TEPMHUHOB 51 ITOHSTHI:
KOMOMHATHBHAS N3MEHYNBOCTD,
MyTallii, MYTAIlMOHHBIA IMpoIlece,
MOMYJISIIIUOHHBIE  BOJHBI,  Jpeid
TEHOB, W30JIALNSA, MUTPAIIHH.
XapakTepuzoBaTh

3JIEMEHTapHbIC (hakTopsI
SBONIOIUU:  MYTallHOHHBIN
mporiecc, KOMOMHATHBHAS
W3MEHYHUBOCTh,  IOMYJISIIMOHHBIC
BOIIHBI, Jpeii) TEHOB, W3OJISIIHS,
MUTpaIusl.

YcranaBnmBaTth MIPUYUHHO-
CIIEZICTBEHHBIE  CBSI3U  MEXAY
MEXaHU3MOM H  Pe3yJIbTaTOM
NEACTBHST  JTBUKYIIHX CHII
(3meMeHTapHBIX

(haKTOpPOB) IBOIIOITUHU

bu6mmoreka IJOK
https://m.edsoo.ru/7f41cc?
4

15

EctectBennsiii or6op u
ero hopMer

EctecTBeHHBINI 0TOOp — HampaBISFOIINN
(hakTOp IBONIOLHUU.

Dopmbl €CTECTBEHHOI'O orbopa.

PaCKpLIBaTL COACpKaHNEC TCPMHHOB

51
MIOHATUH: €CTECTBEHHBIN

bubmmoreka LIOK
https://m.edsoo.ru/7f41cc?
4
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Hemoncmpayuu:
Tabnuyvr u cxemvl: «EcTecTBEHHBINH 0TOODY,
«bopn0a 3a CylecTBOBaHHE

orbop, 0opbba 3a
CyIIIECTBOBAHHUE.

OnucelBaTh  MEXaHU3M

IEUCTBUS €CTECTBEHHOI'O

orbopa.

XapakTepu3oBaTh thopmbl

€CTEeCTBEHHOT0 0TOOpa (JABMKYIIWH,
CTaOUITM3UPYIOIUH, TU3PYITUBHBIN )
Y CpPaBHHUBATh UX MEXyCOOOH.

XapakTepnuzoBaTh 00pb0y

3a CYIIECTBOBaHHE u
CpaBHHBATh eé BUJIbI
(MexxBHUIIOBAsI, BHYTPUBUIOBAS,
6oppba ¢ HeOIAroNmpUATHBIMU

(hakTOpaMH BHEIIHEH Cpeibl)

1.6

Pe3ynbTaThl
IBOJIOIIH:
MIPHUCITOCO0IEHHOCTh
OpraHu3MOB
BH1000pa30BaHHE

u

[TpucnocobieHHOCTh OPraHU3MOB

KaK pe3ynbTar 3Bodonuu. [Tpumepsl
MIPUCIIOCOOJICHU Y OPTaHI3MOB.
Apomopho3bl B UANOATATITAIHH.
Bumu BugoobOpazoBanme.

Kpurepun Buma. OcHoBHBIE (OPMBI
BUI00Opa3oBaHus: Teorpadudaeckoe,
IKOJIOTHUYECKOE.

JHemoncmpayuu:

Tabnuysr u cxemvi:
«IIprcnocoGiieHHOCTH OPraHU3MOBY,
«["eorpacduueckoe BHmI00Opa3oBaHUEY,
«KOJIOTHYECKOE BUI000Pa30BaHUE.

Obopyoosanue:
komtekims — «[IpuMepsl  3aIIMTHBIX
MIPUCTIOCOOICHU y KHUBOTHBIX»,

KOJUICKIMSA HACCKOMBIX C pa3JIMYHbIMU
TUINIAMU OKPACKU; Ha60p IIJI0OA0BH CEMSH.

PackpbiBath cojiepyKaHue
TEPMHUHOB u TTOHATHM:
MIPUCTIOCOOICHHOCTb,
MTOKPOBUTEIHCTBEHHAS U
MIpeoCTeperaromnast

OKpacka, MacCKHPOBKa,
BHJI000pa30oBaHUE.

OnuceiBaTh MeXaHU3M

BO3HMKHOBEHHUS IPUCTIOCOOICHU I
y OpraHHu3MOB.
BousiBiiATe 1m0 M300pakeHUsM, Ha

JKHMBBIX u (UKCHPOBAHHBIX
npenapartax PUMEPBI
HPUCIIOCOOICHHOCTH PACTEHHI H
KMBOTHBIX K  YCIIOBHSMCPE/IbI
obuTaHus, JIOKa3bIBaTh
OTHOCHTEBHYIO

1eJIecO00pa3HOCTh

bu6mmoreka IJOK
https://m.edsoo.ru/7f41cc?
4
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Jlabopamopusie u npakmuueckue

MPUCIIOCOOIICHUH.

pabomut: XapakTepu3oBaTh
Jlabopatopnas pabora Ne 2. «Onucanue CIIOCOOBI M MEXaHU3MBI
BUJ1000pa30BaHMS;
MIPUCTIOCOOICHHOCTH OpraHu3Ma U
OIKCHIBATh M CPAaBHHBATh OCHOBHbBIC
€COTHOCHUTECIILHOI'O XapaKkTepa» (l)OpMBI HKOJIOTUYECKOI'O u
reorpa)uuecKoroBu1000pa3oBaHus
1.7 Hanpasnenust u nytu | 2 MaKpo3BOIOLIHSL. PackpsiBath CoZlepiKaHue bubmuorexa [JOK
MaKpO>BOIIOIUH ®opMBI IBONIONMHK: (DHIETHYECKAs, TEPMUHOB u TIOHSATHIA: zttDS-//m-edSOO-rU/7f4lCC7
JIMBEPreHTHAS, KOHBEPreHTHasl, Makpo3BOJIIOIHNA, ¢unorenes, =
rapasienbHasl. HeoGpatumocts Onomorudeckuii  mporpecc  u
spommonuu. [Iponcxoxnenue perpece, apomopdos,
or HAHOoaJanTaIus, obas
HecIelUaTu3upPOBaAHHBIX ACreHepanus, ajanTuBHAA
IIPE/IKOB. panuanus. XapaKTepu3oBaTh

IIporpeccupyromas  CreHaTA3AITHS.
AnanTuBHAS paauaIys.
Hemoncmpayuu:

Tlopmpemsi: A. H. CeBepiios.

Tabauywl u cxemvl: KApoMopdO3bI»,
«anoamanramuny, «O0mas

JleT CHEepaInsy.

Obopyoosanue: wmopenb «OCHOBHBIE
HaIpaBlIEHUS DJBONOLNNY»; OOBEMHAS
Monenb «CTpoeHHE TOJOBHOTO MO3Ta
ITO3BOH OYHBIX)

¢opmBl  HBOMIONUHK. BBISBIATH
apomMopho3bl U WAMOAATITAIIH
ypacTeHul u

’KHBOTHBIX.
CpaBHHUBATHL OMOJTOTHICCKUI
mporpecc W OHOJIOTMUYCCKUN
perpecc, apomop¢o3,
HTN0aTATITAITH IO u 001ITyT0
JIETCHEPAIIHNIO.

BBISIBIIATE  B3aMMOCBSI3H  MEXTY
OyTsIMH | HaMpaBICHUIMHA

SBOJIOIAHT

Y PaCTEHUH U >KUBOTHBIX

Tema 2. Bo3HMKHOBeHUE U Pa3BUTHE JKM3HHM Ha 3emiie

2.1

Ucropus xu3nu

Ha 3emyle U METOIbI
€€ U3y4YeHUs.
I'unoresst

2

JloHay4HbIE MPEACTABICHHSI

0 3apoxeHuH xu3HH. HayuHble
TUIIOTE3b] BOSHUKHOBEHUS KA3HU

Ha 3emie: aOWOTeHe3 WITaHCIEPMUsI.

P ACKpPbIBATH COACpIKaHnC
TEPMHUHOB )51 TIOHSITHI
KpC€aliuOHU3M, a6I/IOFeH63,
BUTAJIN3M, naHncrepmusd,

bubmmorexa LIOK
https://m.edsoo.ru/7f41cc?
4
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MIPOUCXOXKICHHS
JKU3HU Ha 3eMiie

XUMHUYECKasT DBOJIIOLIHS.

AOHOTCHHBIN CHHTE3 OpPraHUYECKUX
BEILECTB U3HEOPTAaHUYECKUX.
DOKCHEpPUMEHTAILHOE  TTOATBEPKICHHE
XUMUYECKOU DBOJIIOIIUU.

Hauanbabie JTarbl OMOJIOTTUECKOM
somoruu.  ['mmoresa  PHK-  wmmpa.
DopMUpOBaHNE MEMOpPAHHBIX CTPYKTYp H
BO3HUKHOBEHHME MTPOTOKIIETKHU.

IlepBble KIE€TKM M KX 3BOJIOLUSL.
DopMUpPOBaHHUE OCHOBHBIX TPYII
JKUBBIX OPraHU3MOB.

Hemoncmpayuu:

Ilopmpemui:

®. Pemn, JI. Tlactep, C. Mmmep, A.
W. Omapun, I'. FOpu.

Tabauyvl u cxemvl: «BO3HUKHOBEHUE
COJIHEYHOI CHCTEMBI»,

«Pa3BuTHE OPraHUUECKOTO MHUPAY,
«PacTutenbHas KiaeTka», <« KuBOTHas
KieTka», «lIpokapmorndeckas
KJIETKa»

61omos3,

KoallepBaThl, POOHOHTEI,
cumOuorene3.  XapaKTepu30BaTh
MCTOJbI HM3YYCHUSA UCTOPHUYCCKOI'O
MPOIITIOro 3eMJIH.

[Tepeuuncnstob

OCHOBHBIC OTallbl
XUMHUUYECKOU

MOMOIOTUYECKOM

IBOJIIOIHH.

W3narath cojepxaHue THUIIOTE3 U
TeOpI/Iﬁ BO3HUKHOBCHHUA XHU3HHU Ha

3emite (kpearronu3ma,
CaMOIPOU3BOIILHOTO  3aPOXKICHUS
(CIoHTaHHOTO), MTaHCTICPMUH,

runore3sl PHK-mmpa).
OnuceBate  dkcmepuMeHTsl  C.
Musnnepau I'. FOpu mo momydeHunto
OpPTaHUYECKHIX BEIIIECTB u3
HEOPTaHUYECKUX MMyTEM
abMOreHHOr0 CHHTE3a

2.2

OCHOBHBIE STaIlbI
SBOJIOLUU
OpPTaHUYECKOTO MHUpPa
Ha 3emJyie, pa3BUTHUE
KU3HU 10 DJpaM |
reproaam

Pa3Burue xu3HM Ha 3emie IO 3paM U
nepuonaM. Karapxeii. Apxelickas

U mpoTrepo3oickas 3pbl. Ilaneozoiickas
9pa u e€ Tepuonbl: KeMOPHICKUH,
OpPIOBUKCKHM, CHITypUUCKUIA,
JIEBOHCKUM, KaMEHHOYTOJIbHBIMH,
MIEPMCKUH.

Me3o3zolickas 3pa U €€ Mepuobl:
TPUACOBBIN, IOPCKUNA, METOBOM.
Kaitno3olickas spa u e€ mepuombl:
I1aJIEOT €H OBBIH, HEOT'€HOBBIH,

bubmmoreka LJOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka IJOK
https://m.edsoo.ru/7f41cc?
4
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AHTPOIIOT€HOBBIH.

XapakTepucTuka KJIuMara 5
reoJIOrMYecKuX IMporeccoB. OCHOBHBIE
3Tallbl 3BOJIFOL[UU PACTUTENBHOIO U
JKUBOTHOTO MUpa. ApoMop]o3bI

y pacteHuil u KUBOTHbIX. [losBieHue,
pacuBeT W BBIMHUPAHHE TPYIIT KXUBBIX
OpraHU3MOB.

Hemoncmpayuu:
Tabauyvr u cxemol: «Pa3Burtne
OpPraHU9IEeCKOTO MHpPay,

T€OXPOHOJIOTNnYECKast Ta6HHHa;

Koyuiekiiuss ~ «DopMBl  COXPAaHHOCTH
HNCKOITa€MbIX KHWBOTHBIX H paCTeHHﬁ».
Jlabopamopnvie u npakmuyeckue

paoomot: Ilpaktmdeckast pabora Ne 1.
«M3yueHne  MCKOMAEMBIX OCTaTKOB

pacteHuil u

JKUBOTHBIX B KOJUICKITHSIX).
DKCKypcHst « IBOIIOIHUS OPTaHUIECKOTO

Mupa Ha 3emie» (B €CTECTBEHHO- HAYYHBII

WIMKPAaeBEAUECKU My3ei)

213 CoBpemeHHAs Cucrema  OpraHM4YecKoro MHpa  Kak PackpriBath comepkanme TepMuHOB | brubmmoreka [JOK
cucrema OTpajKeHHe SBOJTFOLIHHL. OcHOBHBIE u TIOHSTHIA: cucrematnka, | https://m.edsoo.ru/7f41lcc7
OPraHMYecKOro MUpa CHCTEMAaTUYeCKHE TIPYNIbl OpPraHU3MOB. MCKYCCTBEHHAs M  ecTecTBeHHas | 4

Jemoncmpayuu: KJaccupuKanms, OmHapHas
Tabnuyvr u cxemvr: «CoBpeMeHHas HOMEHKIIATypa, MPUHLNIL
CHCTEMA OPraHMYECKOr0 MHUPay HEPAPXUYHOCTH.
XapaKkTepu3oBaTh COBPEMEHHYIO
CHCTEMY OpPraHHYECKOr0 Mupa

24 OBOIIONMA ~ YeNIOBEKa OBosonys yenoBeka. AHTPOMONOTHS Kak PackpsiBaTh coJiepKaHHe bubnuorexa [IOK

(aHTpOMOreHe3) Hayka. Pas3Butme npencTaBieHHE O TEPMHHOB u HOHATHI: https://m.edsoo.ru/7f41cc7
IIPOMCXOKIEHUU  4YeloBeka. Meroasl AHTPOIIONIOT U, AHTPOIIOrEHE3, 4
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u3ydyeHus aHtTpornoreHeza. CxoicTtBa
pa3nuyMs 4YenoBeKa M KUBOTHBIX.

CucremaTHueCcKOE MOJI0KEHUE YeTIOBEKA.
Hemoncmpayuu:

Tlopmpemui: 4. JapBuH.
Tabruywr u cxemvr: «CpaBHEHUE
AHATOMHUYCCKUX 4YCEPT CTPOCHUA
YeJoBeKa M YeIOBEKOOOpa3HbIX

00€3bsHY.
Obopydosanue: CIEIKA WA
HU300paKeHUS KaMEHHBIX opyauit

HepBO6BITHOI‘O YCIOBEKa: KaMHH- YOII€PHhI,
pybuna, ckpebia

YEJIOBEK pasymusbIii(Homo
sapiens), mpAMOXOXKICHUE, BTOPast
CHTHAJIbHAS CHCTEMA.

[Tepeuuncnsathb 3aJ1a4n
AHTPONOJIOTHH,
3TaNbICTAHOBJICHUS u

pa3BUTUS MPEACTABICHUNA O
ITPOUCXOXKCHUH YEJIOBEKA.

N3narate OCHOBHBIE
IIOJIOXKEHHUS TEOPUU 4.
HapBuHa, KPUTHYECKU
OLICHMBATh

HEHAYYHYIOUH(OpMAIHIO 0
MIPOUCXOXK/ICHUH YECIIOBEKA.
3HaTh CHUCTEMATHYECKOE
nonoxenneBuna Homo sapiens,
MIePEUUCIATE ero Mopdooro-
aHATOMUYECKHE MIPU3HAKU
pasHOro ypoBHSA (THII, KJacc,
oTpsiz

u ap.).

YcraHnaBiMBaTh 4epThl
CXOJICTBA u
pasnuuuiiuenoBeka u
KUBOTHBIX. OOBSICHATH U
OLICHUBATh 3HaUYCHHE
Hay4HbIX 3HaAHUUI 0
MPOUCXOKICHUU

YyeJoBeKa Ul NMOHUMAHUSI MecTa
ponu

YCIIOBCKAa B IPUPOJAC

u

25

JBroKyme Cuibl
(dpaxropsi)

(paxTopsr)
Hacnencrsennas

JBryiiue CUJIBI
AHTPOIIOTeHE3A.

PackpbiBaTh coziepKaHue
TEPMHUHOB M MOHATHH: (PaKTOpbI

bubmmoreka I[JOK
https://m.edsoo.ru/7f41cc7
4
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aHTpOIIOreHe3a U3MEHYMBOCTh W €CTECTBEHHBIH OTOOP. aHTpOIIOTeHe3a, TpyIIOBOE
OO1u1ecTBEHHBIH obpas JKU3HHU, COTPYAHHUYECTBO, peusb,
U3TOTOBJICHHE opyamii Tpyna, opyauiHas JIeATeIbHOCTD,
MBIIIUICHUE, PEUb. MOJIUMOP(PU3M.
Hemoncmpayuu: Xapaktepus3oBaTh
Tabruyw u cxembl: «CpaBHeHue JBYOKYIIHE CHIIBI ((haKTOpPHI)
AHATOMUYECKUX YepT CTPOCHHS YeJOBEKa M aHTpOIIOreHe3a:
YeJI0BEKOOOpa3HBIX 00E3bsHY, OMoNoruuecKue u
«OCHOBHBIE MECTa IAJICOHTOIOTHYECKUX COI[MalIbHBIE,  CPaBHUBATh
HaXOJIOK MTPEIKOBCOBPEMEHHOIO YEIOBEKAY. X MEKJY CoOOit
O6opynoBaHue: MYJSDKA
«IIpoucxoxnenue YEI0BEKa
(TaneoHTONOrnYECKHE HAXOJIKH )»
26 OcHOBHBIE cTaanu OcCHOBHBIE CTaAUHd W BETBH IBOJIOLUU PackpeiBath coJiepKaHue bubmmoreka LIOK
SBOJIIOIMH YeJIOBEKa YENOBEKA: ABCTPAIIONUTEKH, YENoBeK TEPMHHOB u TIOHSITHIA: https://m.edsoo.ru/7f41cc7
ymenbii, YenoBek — NPSAMOXOISAIIUH, ABCTPAJIOIHUTEK, YEeJI0BEK 4
YenoBek HeaHJepTalbCckuii, YenoBek YMEIbIH, YEII0BEK

pa3yMHBIM COBPEMEHHOI'O THUIIA.

Haxoakm  WCKOmaeMbIX  OCTaHKOB,
BpeMsl  CYIIECTBOBAHWS, o0macTpb
pacmpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIHSI.
Hemoncmpayuu:

Tabauyvl u cxemovr:. «OCHOBHBIE MeCTa
MTaJICOHTOIOTUYECKUX HAXOMOK TIPEIKOB
COBPEMEHHOTO YEJIOBEKay,

«/dpeBueiimue maroan», «JpeBHue mroam»,

«IIepBbie COBpEMEHHbIE JIFOIN.
O6opyoBaHUE: MYJISIKA

«[Ipoucxoxnenne YeJI0BEKa» (CrocTbI
ABCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMAaHbOHIIA); CJIEHNKH WU
n300paKeHus KaMEeHHBIX opyaui

MPSIMOXOJISIIINH, HeaHJepTaell,
KPOMaHbOHEIl, HEOJIUTHYCCKAS
PEBOITIOTIHS, TIepBOOBITHOE
HCKYCCTBO.

XapakTepu3oBaTh M CPaBHUBATH
MEXIy COOOH OCHOBHBIC CTaJHH
SBOJIFOIIAN YeJIoBeKa:
XPOHOJIOTHUYECKHI BO3PACT, apeas
pacmpocTpaHeHus, 00BEM
TOJIOBHOT'O MO3Ta, 00pa3 *HU3HU U
opyaus Tpyaa
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HepBO6BITHOI‘O YCJIOBCKA: KaMHU-

Yonmepsl, pyouna, ckpeba

27 UYenoseueckue pacsl U 1
IIPUPOJHBIE aanTaluu
4eJI0BeKa

Yenopeueckue pacsbl. OCHOBHBIC
OonbIme pacsr: eBpOIICOHTHAS
(eBpasmiickasi), HETrpO-aBCTPATIOUIHAS

(’xBaTOpHaNIbHAS ), MOHTOJIOHTHASI
(a3maTcko-amepukaHckas).  UepTsl
[IPUCIIOCOOICHHOCTH

MIpeZCTaBUTENEH YellOBEeUYECKUXpac

K YCJOBHUSAM CyYIECTBOBaHUS. EIMHCTBO
yenoBeueckux pac. Kpurrka coruanbHoro
JapBUHU3MA U pacusma. Jemoncmpayuu:
Tabauyvl u cxemwl: «YenoBeyeckuepachhy

PackpsiBath CozepKaHue
TEPMUHOB W TMOHSTHI: pachl,
pacoreHes, colual- JapBUHU3M,
pacu3M, MeTHCaIHsl.
XapakTepus3oBaTh U CpaBHUBATh
MIpeJCTaBUTENEeHYEeTOBEUEeCKUX pac,

pacKpbIBaTh MPUYHHBI "
MEXaHHU3MBbI pacorenesa,
MIePEUUCIISTH u MPUBOJTUTH
MIPUMEpPHI MIPUCIIOCOOTIEHHOCTH
YejoBeKa K  YCIOBHSIM  CPEJbI,
pUMEpHI

IPUCTIOCOONTETBHOI O3HAUCHUS
PACOBBIXTIPH3HAKOB.

Jloka3pIBaTh  €IMHCTBO  BHJA
Homo sapiens, HAYYHYIO
HECOCTOSITENIBHOCTE  PACOBBIX

TEOpUH, Ui COLMAJIBHOTO
JAPBUHM3MA W Pach3Ma

bubauoreka LIOK
https://m.edsoo.ru/7f41cc?
4

Tema 3. Opranu3Msl 1 OKpYy:Kalas cpena

3.1 DKkonorus Kak Hayka 1

OKomorus Kak Hayka. 3aJaqnid  pas3ienbl
9KOJIOTHH.

Meroapl AKOJOTMYSCKUX HCCIICIOBAHMIA.
DKOIIOrHYecKoe MHPOBO33pEHHE
COBPEMEHHOTO YellOBeKa.
JHemoncmpayuu:

Topmpemwi: A. I'ymOonbaT,

K. @. Pynbe, 3. I'exkens.

Tabnuysr u cxemwi: xkapta «llpuponHsie
30HBI 3EMJIN»

PackpbiBath cojiepyKaHue
TEPMUHOB MTIOHSATHI: SKOJIOTHUSA,
I10JIEBBIE HaOIIOIEHN,
AKCIIEPUMEHTHI, MOHHUTOPWHT
OKpYyXarowei cpenpl,
MO/ICIIMPOBAHHE,

9KOJIOIMYECKOE MUPOBO33PEHHE.
[lepeuncnsaTh 3agauu 5KOJOTHUH,
e paszenbl MCBSI3M C JAPYTHMH
HayKaMH.

XapaKTepI/BOBaTL METObI

bu6mmoreka IJOK
https://m.edsoo.ru/7f41cc?
4
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9KOJIOTMYECKUX HUCCIICIOBAaHUN

3.2 Cpenpl oOuTaHUs | Cpenbl OOMTaHUS OPraHMW3MOB: BOJHAS, PackpreiBath COJIepIKaHUE bubmuoreka ITOK
3KOJIOTHYECKUE HA3EeMHO-BO3/[yLIHAs, TIOYBEHHAs, TEPMUHOB U TOHSATUH: cpena https://m.edsoo.ru/7f41cc7
(dakTopbl BHYTpPHU-OpraHU3MEHHasl. obuTaHus, 4

DKoNornyecKue PaKTopsl. 9KOJIOTHUYECKHE (haKTOPBI,
KHaCCI/Iq)I/IKaHI/IH OKOJIOTUYECKUX OMOJIOTUYECKUN ONTUMYM,
(dakTopoB: abuoTHueckue, OMOTHYECKHUE U OrpaHMUMBAIONIH (MMMHTHDYIOUIHIT)
HTPOITOTEHHBIE.
a vpo ore ¢ dakrop.
JlelicTBHE DSKOIOTHYECKUX (HaKTOPOB
XapaktepuzoBaTh
Ha OpraHU3MBI.
YCIIOBUSI Ccpen OOWUTaHUS
Hemoncmpayuu: .
OpPraHu3MOB;
Tabnuyvt  u  cxemvi:  «CpenploOUTaHUS
KJIaCCH(UIIMPOBATH u
OpPraHu3MOB)
XapaKkTepu30BaTh  IKOJOTHYECKUE
(hakTopsI: a0MOTHYECKHE,
OMOTHYECKHE U aHTPOIOTCHHBIE.
OnuceiBaTh JielicTBre
JKOJTOTHICCKUX (haxTOopoBHA
OpPraHu3MBbl.
XapakTepuzoBaTh
OCOOCHHOCTH  CTPOCHHUS U
JKU3HEJIEATEILHOCTH PACTCHUH
U OKMBOTHBIXpa3HBIX  Cpejl
oOuTaHUS

3.3 Abuornueckue Abuornueckue (hakTopbl: CBET, PackpbiBaTh cojiep)KaHue bubnmnorexa LJOK

daxTops! TEMIIEPATYpa, BIAKHOCTD. TEPMUHOB u TIOHATHIA: https://m.edsoo.ru/7f41cc7
®doronepuoausm.lIpucnocodnenus abuoTuyeckue (axropsl, 4
OpPraHU3MOB K JICHCTBUIO a0MOTHYECKUX dborornepuoau3m,

(akTopoB. buonornueckuepuTMBI.

JHemoncmpayuu:

Tabnuyvr u cxemvl: «POTONEPUOTUIMM.
Jlabopamopnuie u
paodombul:

npakmuuecKkue

OMOJIOTMYECKUE PUTMBI.
AHanu3upoBaTh JEHCTBUE CBETa,
TEeMIIepaTypHhl, BJIQKHOCTH Ha
OpPraHW3Mbl U TIPUBOAUTH TIPUMEPHI
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.
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JlabopaTtopHas padora Ne 3.

IIpoBoauTH Ouonorunyeckue

«Mopdororuueckue 0COOEHHOCTH HaOmoNeHHs 1 oopmATE
pacTeHni W3 pa3HbIXMECT OOUTaHUI. pe3yILTaThI TIPOBEIEHHBIX
JlabopatopHas pabora Ne 4. «BnusHue HA0IOICHUIA
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
3.4 buortnueckue Buornueckue dakropsl. Busl PackpriBath coJiep)KaHue Bbubmorexa [JOK
(akTopsI OMOTHYECKUX B3aUMO/IEHCTBHIA: TEPMUHOB u https://m.edsoo.ru/7f41cc7
KOHKYPEHITUS, XHIMHUIECTBO, CHMOMO3 HETro MTOHSATHI:0MOTHYECKU E 4
(hopMmBL. [Tapazutuswm, Koolepanus, daxropsl, XUIIHUYECTBO,
MYTYyaJni3M, KOMMEHCAJIN3M MapasuTh3M,
(KBapTUpPaHCTBO, HAXJICOHUYECTBO). KOHKYPEHITHS, MYTYyallu3M,
AmMeHcanu3m, HeHTpaIn3M. CHMOHO03, KOMMECHCAJIU3M,
3HadyeHne OWOTUYECKUX B3aUMOACUCTBUI HaXJICOHUYECTBO,
I CYIIECTBOBAaHWS  OpPraHU3MOB B KBAPTHUPAHCTBO,
TIPUPOTHBIX COOOITIECTBAX, /JemMoHcmpauuu: AMCHCAJIN3M,
Tabauywl u cxemvi: «IluieBbIe e HEUTpaJIN3M.
XapakTepu3oBaTh OMOTHICCKHIE
(bhaxTopsI u
BUIbIB3aUMOOTHOILICHUI
MEXAY OpraHu3MaMu;
HIPUBOIUTD IIPUMEpPDI
B3aMMHOHI
TIPUCIIOCOOTICHHOCTH
OpPraHU3MOB.
CpaBHUBaTh MEXIYy COOON BHUIBI
OMOTHYECKUXB3aNMO
€ICTBUHOPraHU3MOB
35 OKosornueckue DKOJI0ru4yecKue XapaKTEPUCTUKHU PackpeiBathb coJlepKaHue bubmmorexa LJOK
XapaKTEPUCTUKH IIOITYJISIUH. OcHOBHBIENTOKa3aTENN TEPMUHOB W MOHITHIA: TOMYJIALMS, https://m.edsoo.ru/7f41cc7
BUJa ¥ IOMYJISILIUN MOIYJISIIMK:  YHUCJIEHHOCTh, IUIOTHOCTb, YHCIICHHOCTbD, MJIOTHOCTb, 4
pPOXIAaeMOCTb, CMEPTHOCTb, IPHUPOCT, POXIAEMOCTb, CMEPTHOCTH,

MuUrpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU

npupocCcT, murpanus, JAUHAMUKA
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HOMYJISIINAN B €€ PeryJIsiusl.
Hemoncmpayuu:

Tabauywr u cxemol. «Ilomynsumy,
«3aKOHOMEPHOCTH POCTa YHCICHHOCTH
NOMYJISIIAN HH(PY30pUU-TY D EITBKNY.
Jlabopamopnuie u npakmuuecxkue

padomwr: Tlpaxtudeckas pabGora Ne 2.

YHCJICHHOCTH NOITYJIAINUU.

XapakTepu3oBaTh OCHOBHbBIE
MoKa3aTeMd U JKOJIOTHYECKYIO
CIPYKTYpPY

MOnyJIsIuu, OIIMCBhIBATh
MEXaHU3MbI peryisinnun

YHCJICHHOCTH IOIYJIALNN

«IToncuér

IJIOTHOCTH  TOMYJIALUNA  pPa3HbIX  BHJIOB

pacTeHuin

Tema 4. Coo01iecTBa M IK0JIOTHYECKHE CHCTEMBI
4.1 Coo0rmiecTs 1 Co0011ecTBO  OPTaHU3MOB — OHOIICHO3. PackpriBath COJIepKaHMe bubmoreka [IOK
a CTpyKTypHI ororeHo3a: BHJI0Bas, TEPMHHOB u TIOHSATHIA: https://m.edsoo.ru/7f41cc7
OpPTraHU3MOB MIPOCTPaHCTBEHHAS, Tpodudeckas OmoreHo3, JKOCHUCTEMA, 4

(TtmmeBast). BUIsI-TOMUHAHTEI. OHMOreoreHos, BHJIBI-

CBs31 B OUOLIEHO3E. AOMHHAHTEIL,

Jlemoncmpayuu: 9KOJIOTHYECKas

Tabnuyvt u cxemot: «I1ALIEBBIC TSI, HHIIA.

«bHOIIeH03: COCTaB U CTPYKTypay. XapaKTepH30oBaTE

Obopyodosanue: MOIETb-aTITITAKAIIHS Guoneros

«TunmaHbIe OMOTIEH 0351, TepOapHit (coobwectso),  ero

«PactuTenpHBIE COOOIIECTBAY; KOJJIEKIIUS BHIOBYIO,

«BHOLEH03Y MPOCTPAHCTBEHHYIO u
TPOUIECKYIOCTPYKTYPHI.
OOBACHATH poIb
KOMITOHEHTOB
ouorieHo3a B
MOJIIeP KaHUH ero
CTPYKTYPBI "
CYIIIECTBOBAHUS
Ha onpenenéHHoN
TEPPUTOPHH. OOBACHATH
OMONIOrMYECKU I CMBICIT
SIPYCHOCTH WJIMCTOBOM
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MO3auKu.

CpaBHI/IBaTb KOMIIOHCHTHBI
OHOIIEHO30B, ux BU/JIOBYIO,
MPOCTPAHCTBEHHYIO u
TPOPHUUECKYIO CTPYKTYpBI, CBSI3H
MEXyOpraHUu3MamMu
4.2 JKOCHCTEMEI OKOJIOTHYECKUE CHUCTEMBI (IKOCHCTEMBI). PackpriBath COJIep>KaHme bubauoreka LIOK
3aKOHOMEPHOCTH WX [TousiTre 06 HKOCHCTEME M GHOTEOIIEHO3E. TEPMUHOB u TIOHSATHI: https://m.edsoo.ru/7f41cc7
CYIIECTBOBAHMS QOyHKIMOHAIIBHBIE KOMITOHEHTBI OKOCHCTEMA, OnoreoneHos, 4
9KOCUCTEMBI: TPOAYIEHTHI, KOHCYMEHTHI, HPOAYLEHTHI, KOHCYMEHTBI,
pEayLIEHTHI. PEYLEHTHI,
KpyroBopoT BelecTB M MOTOK YHEPTUH B Tpoduueckue YPOBHH,

JKOCHCTEME.
Tpoduueckne (TUIIEBbIE) YPOBHH
skocucTtembl. [lumieBble LienuM U ceTu.
OcHoOBHbIE  TIOKa3aTe€IM  SKOCHUCTEMBI:
OmomMacca, TPOAYKIIHAS. OKOJOTHYCCKUC
MUPaMUbl: NPOAYKLUUH, YHUCIEHHOCTH,
Ouromaccsl. CaoiicTBa 9KOCUCTEM:
YCTOWYIHMBOCTB, caMOperyJsus,
pa3BUTHE.

Cykreccns.

Hemoncmpayuu:

Hopmpemwi: A. JTx. Tencnu,

B. H. Cykaués.

Tabnuysr u cxemvl: «lIpupomHsie
coobectBay, «Llenn nutanusy,

«DKonoru4eckas nmupamMuaa»

MUIEBasIIEND u CETh,
9KOJIOTMYECKUE MUPAMHU/IBI,

bmomacca, MIPOTYKITHS,
CYKIIeCCHSI.
XapakTepuzoBaTh CBOMCTBA

JKOCUCTEMBI (€€ CIoCOOHOCTh K
JUTUTETBHOMY  CaMOIIOJIepIKaHHIO,
OTHOCHUTEIHHO 3aMKHYTBIH
KPYTOBOPOT BEIIIECTB,
HEO0OXOTMMOCTH TIOTOKA DHEPTHH ).

CpaBHMBaThL  TACTOWIIHBIE U
JNETPUTHBIC  TUINEBbIC  ICMH,
Tpodudeckne YpOBHU
9KOCHCTEMBI.

Paznuuath TUPAMUJTBI
MPOIYKIINH, TUPAMHUJTBI

YUCJIEHHOCTH M NUPaMHUJBI
Oromacchl.

CocraBiaTh LENM M CETH
[lepeuncnsate
9KOCUCTEM:

MTUTAHUS.
CBOMCTBA
YCTOUYUBOCTB,



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

CaMOpETyJISLUsI, Pa3BUTHE
(cykueccusi).

OnuceiBaTh MEXaHU3M
MOJIICP)KaHKUST PaBHOBECHS B
3KOCHCTEMaX.

XapaxkTepru3oBaTh CYKIIECCHH,
BBISIBJISATH MPUYUHBI M 00IIUE
3aKOHOMEPHOCTH

CME€HBI DKOCUCTEM

4.3 IIpuponnsie IIpuponHble HKOCUCTEMBL. PackpsiBathb COJIEpKaHNE bubmmoreka LIOK
5KOCHCTEM DKOCHCTEMBI PEK M O03Ep. TEPMUHOB M MOHATHH: BOJHBIE https://m.edsoo.ru/7f41cc7
bl Okocucrema XBOWHOTO 9KOCUCTEMBI,  OHOreoIeHO3HbI, 4

imt (UTOIIAaHKTOH,

[IMPOKOIMCTBEHHOIO Jieca. Jlemoncmpayuu: 300ILTaHKTOH, benToc,

Tabauybl u cxemol: «IKOCHCTEMA rymyc. ITpuBoauts
IIAPOKOJIMCTBEHHOTO JIECA, HIPUMEPBI HPUPOAHBIX
«DKOoCHCTEMAa XBOMHOIO Jecay, 9KOCHCTEM cBOCH
«buoreno3 Bosioéma. MCCTHOCTH.

Obopydosanue: TepOdapuu W KOJUIEKITUH CpaBHHMBaTH HA3€MHBIC U BOJTHEIC
paCTEHHI U )KUBOTHBIX, 9KOCUCTEMBI; OpTraHUu3MBI,
MIPHHAIIEKAIINX K Pa3HbIM oOpasymoie pasHble Tpoduueckue
SKOJIOTMYECKUM TpynnaM OJHOro BUJA YPOBHH

4.4 AHTpOITOreHHBIE AHTpOIIOTeHHBIE 3KOCHCTEMEI. PackpriBath COJIepKaHMe bubmmoreka [IOK

SKOCHCTEMBI Arpo3KOCHCTEMBI. TEPMHHOB u TIOHSITHIA: https://m.edsoo.ru/7f41cc7
Ypboskocucremsl. buonorudeckoe u AHTPONOTreHHAs JKOCHUCTEMA, 4
X03UCTBEHHOE 3HAUCHHE arposKocucTema,
arpo’KOCHCTEM u ypOO3KOCHCTEM. ypOo3KocHcTeMa,
buopasznoobpaszue KaK ¢akTop omopasHooOpasue.
ycroiunBoctr  3kocucteM. CoxpaHeHue XapakTepu3oBaTh
OUONIOrMUECKOr0 pa3HO00pa3usl arpodKOCHUCTEMBI u
Ha 3eMie. ypOO3KOCHCTEMBI,
Jlemoncmpayuu: 0COOEHHOCTH ux
Tabruyet  u  cxembl.  «ATPOLECHO3Y. CyIECTBOBAHM.
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Obopyodosanue: xomnekuus «Bpenurenn
BKHENIINX CETTbCKOX035IIICTBEHHBIX
KYJIBTYp»

IIpuBonuTh IIPUMEPBI
AHTPOIIOTEHHBIX 3KOCUCTEM CBOEH
MECTHOCTH, OIMCBHIBATh UX BUIOBOU
COCTaB U CTPYKTYPY.

CpaBHHBaTh COCTaB U
CTPYKTYpPY  TPUPOAHBIX
JKOCUCTEM U

arpo’KOCHCTEM, arpO’IKOCUCTEM U

ypOOIKOCHUCTEM
45 Buocdepa Yuenue B. U. Bepnaackoro o Guocdepe. PackpriBath COJIepKaHHe bubmuoreka I[JOK
- ['paHuIbl, COCTAB M CTPYKTypa OMOChEpHI. TEPMHUHOB U MOHATHH: Orocdepa, https://m.edsoo.ru/7f41cc7
riodansHa ’KuBoe BemiecTBo u ero ’KHBOE BEIIECTBO, TMHAMHYECKOE 4
i ¢byukuun.  Ocobennoctn  Ouocdepsl  kak | PABHOBECHE.
JKOCcHCTEMa 3eMITn TIOBATEHOMN SKOCHCTEMEL OnenmBath  BkIax B. W
JluHaMuueckoe paBHOBecHME€ U OOpaTHas Bepuanckoros cosnanue ydeHus
cBA3B B GHOChEpE. o Omocdepe. XapakTepnuzoBarh
Temoncmpayuu: coctaB  Ouocdepbl, (GYHKIHH
Tlopmpemwi: B. N. Bepranckuit. Tabauywt u KMBOTO BEWICCTBA OHOCCPEI 1
ompenenarh (Ha KapTe) obnactu
cxembl:  «OOmas cTpykrypa Ouocdeps», ero HAMGOIBIIEro
«PacnpocTpanenne Xu3HH B Omocheper, paCIIPOCTPaHEHNSL.
«O30HOBHIH dKpaH Orocheps» [IpuBOIHUTE HpPUMEpHI
nposiBieHus  (QYHKIUI  >KHBOTO
BeIIeCcTBa omocdepsl,
OMOreoXMMHUYECKOM
JEeSATEIbHOCTH YeTIOBEKA.
[epeuncnsatey 0COOEHHOCTH
omocdepsr
KaK I7100aJIbHOM S9KOCUCTEMBI 3eMIIH
4.6 3aKOHOMEPHOCTH KpyrosopoTtsl BELIECTB u PackpeiBathb COJlepKaHue bubnmorexa LJOK
CYIIECTBOBAHUS OMOreoXMMUYECKUE LHUKIBl 3JEMEHTOB TEpMHUHOB u TOHSATHIA: https://m.edsoo.ru/7f41cc7
orocdepsr (yraepona, azora). LEJIOCTHOCTH Ouocepsl, 4
3oHaneHOCTh OMocdepsl. OCHOBHBIE KPYTOBOPOT BEILIECTB,
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OMOMBI CYIIIH.

Hemoncmpayuu:
Tabnuywr u  cxemvr:.  «KpyroBopor
yriepoaa B Ouocdepe», «Kpyrosopor
a30Ta B IIPUPOICH

OMOreOXUMHYECKHE  IIUKIIBI

3JIEMEHTOB, 30HAJILHOCTh
ounochepbl,OHOMBL.
OnuceiBaTh KpyroBOpOT
BEILIECTB,

OMOreOXUMHYECKHE LUK
azora W yriuepoma B
ouochepe.

OOBACHATH MPUYUHY
30HAIBHOCTH  OMochepsl.
Ilepeuuncnars u

XapaKTepH30BaTh OCHOBHBIE OMOMBI
cymu 3eMin

4.7

YemoBeuecTBO
B Omocdepe 3emin

UYenoseuecTBo B Orocdepe 3emin.

AHTpOIOreHHbIE H3MEHEHHS B Ouocdepe.

['1100abHBIEIKOIOT MY ECKHE TPOOIIEMBL.
Hemoncmpayuu:

Tabnuyvt u cxemvi: «IIpumepHbIe
AHTPOTIOT€HHBIEC BO3ACHCTBHUS

Ha nOpupony», «BaxHelllne HCTOUHHKHU
3arpsi3HEHMs] BO3AyXa M TPYHTOBBIX BOI»,
«TouyBa — BaxHel1Ias

cocrapisiromas  6moceprr», «DaKTOPHI
Jerpaganuu TIOYBY, «ITapHUKOBBIN
addexr», «DakTOpbl PaAMOAKTUBHOTO
3arpszHerus ouochepsny; KpacHas

kaura P®, wuzobpakeHus
OXPaHsEMBIX BUJIOB

paCTeHI/Iﬁ " )XUBOTHBIX

PackpriBath conepxaHue TEPMUHOB U

TIOHSITHIA: AHTPOTIOT CHHBIE
U3MEHEHUS,  OKOJOTMYECKUH
KpH3HC,

riobanbHbIeXapaKTepU30BaTh
OorochepHy0 pOIbUEIOBEKA.

IIpuBonuts MIPUMEPHI
AHTPONOT€HHBIX HM3MEHEHHH B
ouochepe.

OrneHnBaTh ITOCTI/ICTBUS

3arpsA3HEHUs] BO3AYLIHOW, BOJHOMI
cpeabpl, W3MEHEHHUS KIUMarta,
COKpaIieHus 6rnopazHooOpasusl.

DopMynHpPOBATH COOCTBEHHYIO
MO3ULHUIO II0  OTHOIIEHHIO K
I00AJIBHBIM M PErHOHAIBHBIM

9KOJIOTMYECKUM npoOnemawm,
apryMEHTHUPOBAaTh  CBOIO  TOYKY
3pEeHuS.

Ha3swiBath IMPUYINHBI

bu6mmoreka IJOK
https://m.edsoo.ru/7f41cc?

4
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IIOSABJICHHU A

MIPUPOAOOXPAHHOMN
3THUKH,
pacKpbIBaTh 3HAYEHHE
nporpecca JUIst
MIPEOJIONECHUS
9KOJIOTHYECKOT0
KpH3uca
4.8 CocymiecTBoBaHNE CocyiiectBoBaHuE MIPUPOJIBI u PackpriBath coJiep KaHue Bubmorexa LJOK
HPHPOJIBI u YeJI0BEUECTBA. CoxpaHeHue TEPMHUHOB u HOHSATHIA: https://m.edsoo.ru/7f41cc7
YeJI0BeYeCTBA O6ropa3HooOpasus KaK OCHOBa pamoHaNbHOe 4
YCTOWYHBOCTH ounochepsl. OcHoBa MPUPOJIONIONB30BAHHE,
palMOHAIIBHOIO YIIPABIIEHUS NPUPOIAHBIMU YCTOMYMBOE pa3BUTHE,
pecypcamMu W HX  HCIIOJIB30BaHUE. KOJBOITIOITHSI.
Joctmxkenus OHoIorum XapakTepu30oBaTh

Y OXpaHa MPUPOJIBI.

palMOHAJBHOE  HCIOJNB30BaHUE
MPUPOJIHBIX PECYPCOB; OCHOBHBIC
TIOJIOXKEHISI KOHIICTIIIHH

YCTOMYUBOT O

Hemoncmpayuu:

Tabauyvr u cxemwvl: «buochepa u

YCIIOBCK»

pa3BHUTHA

PezepBHOE Bpems

bu6mmoreka IJOK
https://m.edsoo.ru/7f41cc?
4
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