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MNOSICHUTEJIbHASA 3AIIUCKA

Pabouas mporpamma yue6HOoTO nipeamera « BUUOJIOI'US (yrinyOneHHbINH ypOBEHB)
HA ypOBHE CpeAaHero ooOmero oOpa3oBaHusi pa3padoTaHa B COOTBETCTBUU C
npukazoM MuHHcTepcTBa oOpazoBanus U Hayku Poccutickoit @enepanuu ot 17.05.2012
Ne 413 «OO0 yTBepkJieHUM U BBEJCHUU B JeHCTBUE (peepanibHOro rocynapcTBEHHOIO
0o0pa3oBaTeNbHOTO CTaHJapTa CpeaHero ooémero oOpa3oBaHus» (C H3MEHEHUSIMHU,
YTBEPKJICHHBIMU TpHKa3aMu MHUHHCTEpCTBa 00pa3oBaHMsl M Hayku Poccuiickoii
®enepaunu ot 29.12 2014r. Ne 1645, ot 31.12.2015r. Ne 1578, ot 29.06.2017r. Ne 613,
npuka3oM MunucrtepcrBa npocsenienus Poccuiickoin @enepanun ot 24.09.2020 Ne 519,
or 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, 0127.12.2023 Ne 1028, ot 12.02.2025 r.
Ne93); Ilpukazom MunucrepctBa npoceienust Poccuiickoit @eneparuu ot 18.05.2023
Ne 371 «O06 ytBepxkaenun (denepanbHOil 00pa30BaTENBHON MNPOTPaMMBbl CPEIHEro
obmero oopazoBanus» (¢ uameHeHusMu ot 01.02.2024 Ne 62); npukazom MuHucTepcTBa
npocsenieHus PO ot 19.03.2024 Ne 171 «O BHeceHUH N3MEHEHUN B HEKOTOPBIE MTPUKA3bI
MunuctepcTBa mpocBemieHus Poccutickoit ®denepanmu, kacaromuecs denepalibHbIX
o0pa3oBaTeNbHbIX MPOrpaMM HA4yaJbHOTO OOIIEro O00pa3oBaHUs, OCHOBHOTO OOIIETO
oOpazoBanusi u cpefaHero oOmero oOpazoBanus»;, I[lpukazom MuHucrepcTBa
npocsetieHust PO ot 09.10.2024 Ne 704 «O BHeceHUM U3MEHEHUN B HEKOTOPbIE MTPUKA3bI
MunuctepcTBa mpocBemieHus Poccuiickoit ®denepanmu, kacaromuecs denepaibHbIX
00pa3oBaTEIbHBIX MPOrPaMM HaAYaJIbHOTO OOIEr0o OO0pa3oBaHUsl, OCHOBHOTO OOIIEro
o0pa3oBaHusI U CpelHero oluiero oOpa3oBaHus»; Ha ocHOBe MenepanbHOil padoueit
MIPOrpamMMBbI 110 OMOJIOTUH CPEAHETo o01Iero 00pa3oBanus (yriryOJI€HHBIA YPOBEHB).

PaGouas mporpamMmma 1mo OMOJIOTMM Ha YpPOBHE CpeaHEro oOIiero oopa3zoBaHUs
pa3zpaborana ¢ yueroM ®I'OC COO, KoHuenuuu npenoaaBaHus y4eOHOTO MpeIMETa
«buonorus» 1 OCHOBHBIX MOJIOKEHUH (eepaibHON padouell MporpaMMbl BOCITUTAHHUS.

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA «bBHOJIOTI' U51»

buonorust yrmyonennoro ypoBHst usydenus (10 — 11 knacchl) sSiBIS€TCS OAHUM U3
KOMIIOHEHTOB MpeaMeTHOU o0nacTu «EcTeCTBEeHHO-HAy4YHbIE NpeaIMEThl». B mporpamme
Mo OWOJOTUU pEaM30BaH MPUHIIMII TPEEMCTBEHHOCTH C H3Y4YEHHUEM OHOJIOTMH Ha
YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus, Onarojgaps YeMy IIPOCMaTPUBACTCS
HalpaBJICHHOCTh ~ HA  TMOCIEAYIOUIEEe  pa3BUTHE OMOJIOTUYECKUX  3HAHUH,
OpUEHTUPOBAHHBIX Ha  (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,
AKOJIOTHYECKOTO MBIIUICHHUSI, IPEACTABICHUI O 3J0POBOM 00pa3e *U3HU, Ha BOCITUTAHHE
OepeKHOTO OTHOIIICHHUS K OKPY>KAOIIEeH TPUPOIHON Cpeie.

HEJIX U3YUEHUSA YYEBHOTI'O TIPEJIMETA «bBUOJIOT'US»
(yriiy0JieHHbIH YPOBEHb)

Lenp uszyueHus yyeOHoro mpeamera «buonorus» Ha yriiyOJeHHOM YpPOBHE —
OBJaZieHue O0YyYaIOIUMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHu3aluu
KHUBBIX CUCTEM PA3HOTO paHra W NMpUOOpPETEHWE YMEHHUI MCIO0JIb30BATh 3TH 3HAHUS B
dbopMHpOBaHMM  HMHTEpeca K  OIpelaesieHHOW  obOnactu  npodeccruoHaabHOU
NeATEeIbHOCTH, CBSI3aHHOM C OHMOJIOTHEH, WM K BbIOOpY yueOHOro 3aBeleHUs IS
MPOAOJIKEHUS] OMOJIOTMYECKOT0 00pa30BaHuUs.

JlocTixenue 1ienu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha yriyOjaeHHOM
YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a]1aY:



OCBOCHHE OOYYaIONUMHUCA CHUCTEMbI OHOJIOTMYECKUX 3HAHHWN: 00 OCHOBHBIX
OMOJOTHMYECKUX TEOpHsIX, KOHUEMIMSIX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAyUHYI0 KapTHHY MHpPaA; O
CTPOCHHH, MHOT000pa3nu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKA, OpPTaHU3M,
nomyJsinus, BHUJA, OWOreoneHo3, Ouochepa); O BHAAIOUIUXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YalomMXcs C METOJAaMH TO3HaHUS >KUBOM  MPUPOJIBI:
UCCJIeI0BATEILCKUMHU METOJaMH OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM M KJIETOYHOU
OMOJIOTHUH, YMOPUOJIOTUU U OMOJIOTUM PA3BUTHS, TEHETUKHU U CEJIEKIIUU, OMOTEXHOJIOTUN
U CUHTETHYECKOM OuoNorUu, MaJ€OHTOJIOTUH, 9KOJIOTUH); METOJIaMU
CaMOCTOSTENILHOTO TPOBEACHUSI OMOJOTUYECKUX HCCIEIOBAHUNM B J1A0OpaTOpUU U B
npupoje (HabmaroaeHne, u3MepeHNe, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIIaJicHHEe  OOYy4YaloUMMUCS  YMEHUSIMU: CaMOCTOSITENIFHO ~ HAXOIUTh,
aHAIM3UPOBaTh M HCIOJNb30BaTh OWOJIOTMYECKYI0 HWH(GOPMAIUIO; TOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIIOTHEN W CHMBOJIUKOW;, YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHMOJIOTHH M COIMATbHO-DKOHOMUYECKUMH U DKOJIOTUIECKUMH MPOOIeMaMu
YeJI0BEYECTBA;

OLICHUMBATh IOCJEACTBUS CBOEH JEATENBHOCTH MO OTHOUIEHHIO K OKpY’Karouleu
IPUPOJIHOM cpene, COOCTBEHHOMY 3I0pPOBBI0 M 3J0POBBIO OKPYKAIOLIUX JIIOJEH;
000CHOBBIBaTh M COOJIIOMATh MEPhl MPOPMIAKTUKA WHOEKIIMOHHBIX 3a00JI€BaHU,
OpaBujia TOBEAEHUS B IMpUpoae U obecrneueHuss 0€30MacHOCTH COOCTBEHHOM
KU3BHENICATCIIbHOCTH B YPE3BBIYAMHBIX CHUTYyalUsX MPUPOJHOTO M TEXHOTCHHOIO
XapakTepa; XapaKkTeprU30BaTh COBPEMEHHBIC HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYalONIMXCS WHTEJUICKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B
IpoIecce 3HAKOMCTBA C  BBIJAIOIIUMUCS  OTKPBITHSIMH WU COBPEMEHHBIMU
UCCJEIOBAHUSIMU B OHMOJIOTHH, pEHIaeMbIMH €10 TpolieMamMu, METOAOJOruen
OMOJIOTMUECKOTO HCCJIEeIOBAaHUS, MPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIECIOBAHUM,
pelieHusi OMOJIOTMYECKUX 3a/lady, MOJCIUPOBAHUS OUOJIOTUUYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIHMTAaHUE Yy OOYy4YalolMXCsl LIEHHOCTHOTO OTHOILIEHUS K >KMBOW HpHUpOJE B
[IEJIOM M K OTICNBbHBIM €€ OObeKTaM W SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOM,
TEeHETUYECKON TPAaMOTHOCTH, OOIICH KyJbTYpHl MOBEACHUS B MPHUPOJAE; MHTETPALlUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuodpeTeHue 00y4aroIuMuCs KOMITETEHTHOCTH B parmoHaIbHOM
MIPUPOJIONIOIB30BaHUM (COOIOIEHNE TPaBWJI TOBEACHUS B MPHUPOJIC, OXPAaHbI BUIOB,
DKOCHCTEM, Omocdepnl), COXpaHEHHMH COOCTBEHHOIO 3J0POBbSI M  370POBbBS
OKPYXAIOMUX Jtojel (coOmroaeHuss Mep mporiakTuku 3a0o0jieBaHui, oOecTedeHue
0€30MacCHOCTH JKU3HENEATEIPHOCTH B YPE3BBIYAMHBIX CHTYaIMsIX MPUPOAHOTO U
TEXHOTCHHOTO XapakTepa) Ha OCHOBE WCIOJIb30BAaHUS OWOJOTHYECKUX 3HAHUNA U
YMEHUM B IOBCEHEBHOM KU3HH;

CO3/IJaHU€ YCJIOBUM JUIsl OCO3HAHHOTO BHIOOPA O0YyJAIONTUMHUCS MHANBUTYATHHOMN
oOpa3oBarenbHON TPaeKTOPUH, CHocoOCTBYIOLIEH MOCJEIYIOUIEMY
npo(hecCHOHATLHOMY CaMOONPEICICHNI0, B COOTBETCTBUU C HWHINBUAYATbHBIMU
WHTEpEeCcaMH U MOTPEOHOCTSIMH PETHOHA.



MECTO YUYEBHOI'O IIPEJIMETA «BHOJIOTUS» (YTJIYBJEHHBIA
YPOBEHbD) B YYHEBHOM IIVTAHE

OO1iee 9nciio 4acoB, pEKOMEHIOBAHHBIX [T U3YYCHUs OMOJIOTHH HA YTITyOJIeHHOM
ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henemnto), B 11 knmacce — 102 vaca
(3 yaca B HezEIMIO).



COJAEPKXAHUE OBYYEHUA

10 KJTACC

102 4, u3 HUX | 4 — pe3epBHOE BpeMs.

Tema 1. buosorusi kKak Hayka

CoBpeMeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas ucCTopusi pa3BUTHSA
ouonoruu. buonornueckue Hayku U M3ydaeMble UMHU poOaeMbl. DyHIaMeHTaIbHBIE,
MPUKJIAJHBIC U TIOMCKOBBIE HAYYHBIE UCCIEA0OBaHUS B OMOJIOTUU.

3HadueHue OWOJIOTMHM B (POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kapTuHbl wmupa. I[lpodeccun, cBsizanHble ¢ Owojoruedd. 3HaueHHWE OWOJOTUU B
NPAaKTUYECKOM  JIEATEIbHOCTH  4YEJIOBEKAa:  MEJMIIMHE, CEIbCKOM  XO34ICTBE,
IPOMBIIIUIEHHOCTH, OXPaH€e MPUPOJIbI.

Oemoncmpayuis:

llopmpemui: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [dapsun, V.
I'apsen, I'. Mennens, B.W. Bepnanckuit, WN.I1. IlaBmoB, N.M. Meunuxkon, H.H.
Bagunos, H.B. Tumodees-Pecosckuii, [I. Yorcon, ®@. Kpuxk, JI.K. bensies.

Tabnuyvr u cxemvi: «Cps3p Oumoslornn ¢ JApyruMH Haykamm», «Cucrema
OMOJIOTMUECKUX HAYK.

Tema 2. /KuBble cucTeMbl M UX U3YYeHHE

JKuBble cHCTeMBbl Kak NpeaMeT u3ydeHus Ouojoruu. CBOMCTBA KUBBIX CHUCTEM:
€AUHCTBO XHMHMYECKOTO COCTaBa, IHUCKPETHOCTh MW LEJIOCTHOCTH, CIOXHOCTb U
YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLUsl, CAMOBOCIIPOU3BENECHNUE,
pa3ApaKUMOCTD, U3MEHYUBOCTD, POCT U PA3BUTHE.

YPpOBHHM OpraHU3aIMU >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIECTOYHBIM, TKAHEBBIU,
OpraHU3MEHHBIM, TOMYJISIIITUOHHO-BUJIOBOM, HIKOCHUCTEMHBIN (OMOTr€OIEHOTUYECKUM),
ounochepnsrit. Ilporecchl, npoucxosiue B KUBbIX cucTteMax. OCHOBHBIE MPU3HAKU
xuBoro. JXXuszHp kak ¢opma cyiiecTBoBaHus Marepuu. Hayku, usyuaromiye XUBbIC
CHUCTEMBI Ha PAa3HBIX YPOBHSX OpPTaHU3AIUH.

N3ydenne >kuMBBIX cucTeM. MeToabl Ouojornueckoit Hayku. HaOmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CHUCTEMAaTu3anus, meraaHanus. lloHarue o 3aBUCUMOU U
He3aBUCUMOW mnepeMeHHoU. lInanmpoBanne skcnepumenTa. I[locTaHoBKa M mpoBepka
runiote3. Hyneas rumoreza. IloHsitue BBIOOpKM M €€ JOCTOBEPHOCTh. Pazbpoc B
Ovonornyeckux JaHHbIX. OIlIEHKa JOCTOBEPHOCTH TOJIYYEHHBIX PE3YJIbTATOB.
[IprurHBI UCKaXKEHUS PE3YIBTATOB IKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

Tabnuyvl u cxemvl: «OCHOBHbBIE MPHU3HAKU JKU3HW», «BHOIOTHYECKUE CUCTEMBIY,
«CBOWCTBa )KMBOM MaTepum», « YPOBHH OPTraHU3ALMH KUBOU NMpupoabDy, «CTpoeHUE
JKUBOTHOW KJIETKW», «TKaHW IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOIO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3ydeHUs KUBOIM MPUPOIBI».



Obopydosanue: 1abopaTopHOe OOOPYJIOBaHHE Jid IPOBEJAEHUS HAOIOJCHUH,
MU3MEPEHHI, YKCIIEPUMEHTOB.

Ipaxmuueckaa paboma «VIcTionp30BaHWE Pa3TUYHBIX METOIOB TPU H3YUCHUH
KHUBBIX CHCTEM).

Tema 3. buosiorusi KJ1eTKH

Knerka — crpykTrypHO-QyHKIIMOHAIBHAA €AMHUIA >KUBOTO. MCTOpUS OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. IIneiiaeH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHUSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

MeToap1 MOJIEKYIISIPHOM U KJIETOYHOW OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadus,
anekTpodopes, METOoA MEUEHBIX aTOMOB, Aud@epeHIralIbHOe IEHTPUPYTUpOBaHUE,
KYyJIbTUBHUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemui: P. I'yk, A. JleBenryk, T. llIBann, M. llIneitnen, P. Bupxos, K.M.
bap.

Tabauyvr u cxemvi: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHMKPOCKOIDY,
«HcTopus pa3BUTHSI METOJOB MUKPOCKOTIUI.

Obopyoosanue:  CBETOBOM  MHUKPOCKOI, MHKpPOIpENnaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

llpakmuueckass ~ paboma  «VI3ydyeHue  METOAOB  KJIETOYHOM  OHOJIOTHU
(xpomarorpadus, snexkrpodopes, nuddepenuuanbaoe neHTpudyrupoanue, ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHAMHUYECKHM COCTaB KIETKU. Makpo-, MUKpPO- U YIBTPAaMHUKPOIJIEMEHTHI. Bona u
€€ pOJIb KaK pacTBOPUTENS, pPEareHTa, y4acTUE B CTPYKTYPUPOBAHHH KJIETKH,
TeIuioperyisiuud. MuHepanbHble BeIlecTBa KIETKH, UX Ouonormdeckass posb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckre BEHIECTBA  KJIETKU. buomormyeckue nonumepbl.  benkwu.
AMHWHOKHUCIIOTHBIN cocTaB OeynkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuuHas
CTPYKTypa Oelka, MenTuaHas cBsi3b. BropuuHas, TpeTuuHas, 4eTBEpTUUHASL CTPYKTYPHI.
Henarypamusa. CpoiictBa OenkoB. Knaccudukarus 6enkoB. buonornyeckue GyHKIIUU
OEJIKOB.

YrneBoasl. MoOHOcCaxapuipl, IHCAXAPU[bI, OJIMTOCAXapuAbl W TOJUCAXAPUIBI.
OOuuit TaH CTpOoeHUs U (PUBHKO-XMMUYECKUE CBOMCTBa YIJIEBOAOB. buonornueckue
(yHKLIMH YTIIEBOJOB.

Jlumuael. TmapodunbHo-THApOPOOHBIE cBoiicTBa. Kitaccudukamms aunmumoB.
Tpurnuuepunsl, pochonunuasl, BOCKU, cTepouabl. buonornueckue GyHKINUN JTUMTHIOB.
O6mue cBoiicTBa OWOJOTMYECKUX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxnennoseie xucinorel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpunuun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —



nBoiHas cniupanb. Mecronaxoxaenue u ouonornueckue pynkuun JHK. Buner PHK.
Oynkiuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsisu B Mojekyiae ATO.
buonornueckue ¢ynkunu AT®. BoccraHOBIEHHBIE MEPEHOCUUKH, MX (YHKIUU B
kietke. CexkenupoBanue [JHK.

CtpykTypHas Ouosiorus: OWOXMMHYECKHE M Ouopu3NUecKHe HCCIeAOBaHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKY L.

Jlemoncmpayuu:

Ilopmpemuwi: JI. Ilomuur, 1. YorcoH, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3usnep.

Juacpammer: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEKHUBOW IMPUPOJIE»,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEN.

Tabnuyor u cxemw: «llepuoanyueckass TaOIUIA XUMHUYECKHX DJIEMEHTOBY,
«CtpoeHue Monekynbl BOIb», «BemectBa B cocTaBe oOpranu3aMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYNIb», «CTpoeHHE MOJIEKYI
yIIIeBOI0B», «CTpOEHUE MOJEKYJ TUNuaoB», «HykienHoBblie KUCHOTB», «CTpoeHue
MOJIeKyJibl ATDy.

Obopydosanue: XUMUYECKasl IOCYJla U 000pYAOBaHUE.

Jlabopamopnaa paboma «OOHapyxkeHHUE OEITKOB C TMOMOIIbIO KauyeCTBEHHBIX
peakuumn».

Jlabopamophnasa paboma «UccnenoBannue HYKJIECHHOBBIX KUCJIOT, BBIICTICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTAHU3MOBY.

Tema 5. CTpoeHue U GyHKLIHUU KIETKH

Tunel  KJIETOK: JyKapuoTHueckas M Ipokapuornyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTHdyeckor kijeTku. KiertouHas creHka OakTepuil U apxew.
Oco0eHHOCTH CTpPOEHHUS TeTepOTPOPHON U aBTOTPOPHOU MPOKAPUOTUYECKHUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

CrpoeHune M (QyHKIMOHUPOBAHUE SyKapUOTHUECKOM KieTkd. I[lnmazmarnyeckas
MeMmOpana (miazManemma). CTpykTypa Iuia3MaTHdeckod wmemOpaHbl. Tpancmopt
BEII[ECTB 4Yepe3 IIa3MaTUYecKyr0 MeMmOpaHy: maccuBHbI (nuddysus, oOierueHHas
mubdy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM  aKTUBHBIM  TPAHCIOPT).
[Tonynponumaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBOro Hacoca. OHIOIMUTO3!
NUHOIMTO3, (arouuto3. Ok3ouuTo3. Kierounas crenka. CTpykTypa U (QyHKUUHU
KJIETOYHOW CTEHKU PACTEHUH, TPUOOB.

Hutomna3sma. Iluto3ones. IluTockener. J[BwkeHue 1uTomiazMbl. OpraHoubl
kietkn. OmHoOMeMOpaHHBIE OPraHOWbI KIETKHU: 3HporiazMaruyeckas cetb (OI1C),
anmapar ['odbaKu, JU30COMBI, HMX CTpoeHue u  (QyHKUuMU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPraHOUJOB KJIeTKU. CTpOeHHEe TPaHyJIIpHOTO peTukyiyma. CUHTE3
pacTtBopuMbIX OenkoB. CHHTE3 KIETOUHbIX MeMOpaH. [naakuil (arpaHyJisipHbIN)
SHAOIIa3MaTHUeCKuil peTukyinyMm. CekperopHast pyHKIus annapata [ oibxu.



Tpancnopt BemiecTB B KieTKe. Bakyoin pacTuTenbHbIX KIETOK. KileTouHbI COK.
Typrop.

[TosryaBTOHOMHBIE OpraHOWJBl KJIETKH: MUTOXOHJpHH, Iulactuabl. CTpoeHue u
(GYHKIIMM MUTOXOHIApUNA M muiacTui. [lepBuuHbIE, BTOPUYHBIE U CIOYKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOUINX IYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JTEHKOIIACTHI BBICIIUX
pacTEHUM.

HememOpanusie opranounbl kjiaeTkud. CrpoeHue u (QyHKIMHM HEMEMOpPaHHBIX
OpraHou7ioB  KieTtku. PuOocombl. MukpodpunameHTbl.  MbIlIeyHble  KIIETKH.
Muxkpotpy6ouku. Knerounsiii nientp. CTpoeHHE U JBHKEHUE JKTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuToniaazMel. L{eHTpuons.

Anpo. O6Gosouka sapa, XpOMAaTHH, KapuoIUla3Mma, SAPBIIIKA, UX CTPOCHHE H
bynkiun. SAnepHsiii 6enkoBbiil MaTpukc. [IpocTpaHCTBEHHOE PACTIONIOKEHUE XPOMOCOM
B uHTep(a3HoM sipe. benaku xpomaTuHa — TUCTOHBI.

Knerounsle BrmrodeHus. CpaBHUTENBHAsS XapAaKTEPUCTHUKA KIETOK 3SyKapHUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuyvl u cxemol: «CTpOCHUE 3YKAPUOTUUECKON KIETKW», «CTpOeHUE KUBOTHOU
KIIETKM», «CTpOeHHe pacTUTENbHOU KIETKW», «CTpoeHHe MHUTOXOHAPHUM», «SIapo»,
«CTpoeHHe MPOKAPUOTHYECKON KIIETKH.

Obopyodosanue:  CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl  pacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpPENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopamopnas paboma «13ydeHue cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOB.

IIpakmuueckas paboma «VI3yueHne CBOWCTB KIETOYHOU MEMOpaHbI».

Jlabopamopnas paboma «VccnenoBanue mia3Moin3a 1 Jeria3Moian3a
B PACTUTEIBHBIX KIIETKAX).

llpakmuueckas paboma «VI3ydeHue IBHKEHHUS LMTOIIA3Mbl B PACTUTENIbHBIX
KJIETKAX).

Tema 6. O0OMeH BellecTB M MpPeBpPallleHUE JHEPIUH B KJIETKe

AccuMuIIAIMS ¥ AUCCUMIUISIIIUS — JBE CTOPOHBI MeTaboim3Mma. Turbl oOMeHa
BEILIECTB: aBTOTPOGHBIN U TETEPOTPOPHBINA. YdUacTHE KUCIOpPOJa B OOMEHHBIX
nmpoliieccax. DHepreTuueckoe obecreueHue kietku: npespamieHue AT B oOMEHHBIX
npoiieccax. @DEpMEHTATUBHBIA  XapakTep peakiuil KJIETOYHOTO MeTaboJu3Ma.
®depMeHTbl, UX CTPOCHME, CBOMCTBA M MexaHu3M JeictBud. Kodepmentsl. Otnnuus
(GbepMEHTOB OT HEOPraHWYECKUX KaTaaum3aTtopoB. benku-aktuBaTopel ©  O€JIKHU-
WHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pPEAKIUid OT Pa3IMUHbIX
(dhakTopOoB.

IlepBUYHBIA CHUHTE3 OpPraHUYECKUX BeIlecTB B KieTke. doTtocunTe3. CBeTOBAs U
teMHOBas ¢aspl. [IpoaykTuBHOCTH (hoTOCHHTE3a. BiusHue pa3nndHbix (HakTOpoOB Ha
CKopocCThb (hoTocuHTEe3a. 3HaUeHHe (POTOCUHTE3A.

10



XemocuHTte3. PazHooOpa3ne opraHu3MOB -XEMOCHHTETUKOB: HUTPUDUIIUPYIOIIHNE
OakTepun, IKene300aKTepun, CepoOaKTEpUU, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AHaspoOHble opranusmbl. Buasl Opokenus. IIpoaykTel OpoxkeHus H  UX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MUKPOOPraHU3Mbl  Kak  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEH OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTuyeckoro oobmena. [loaroroBuTenbHBIN
sTan. [ mKonmn3 — 0eCKUCIOPOIHOE PACHIEIUICHHE TITFOKO3bI.

buonoruyeckoe oxucieHUE, WIM KJIETOYHOE JAblxaHue. Poilb MHUTOXOHIIpUN B
nporeccax Ouosorudyeckoro okucienusd. lluknuueckue peakuuud. OKUCTUTEIBHOE
dbochopunupoBanue. IlpenmymiectBa a’poOHOro myTH OOMEHAa BEIIECTB TEpeN
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwi:  J1. Ilpuctom, K.A. Tumwupszes, C. H. Bunorpaackumii, B. A.
Onrensrapar, I1. Murtuem, I'.A. 3aBap3uH.

Tabauyvr u cxemvl. «DOTOCHHTE3», «IDHEpreTuyeckui obmen», «buocunres
oenkay, «Ctpoenue pepmMeHTa», «XeMOCUHTE3.

Obopyoosanue: CBETOBOM MHKPOCKOI, OOOpyAOBaHHE Ui TPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

Jlabopamopnas paboma «/3yueHne KaTaJIUTUYECKON aKTUBHOCTH (epMEHTOB (Ha
MIpUMEpPE aMHJIa3bl WU KaTajaasbl)y.

Jlabopamopnas paboma «3yyeHue GepMEHTATUBHOTO PaCIICIICHUS] TIEPOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopamopuas paboma «CpaBHEHHE TPOIECCOB (POTOCHHTE3A U XEMOCHUHTE3A.

Jlabopamopuas paboma «CpaBHEHUE MTPOIIECCOB OPOKEHUSI U JILIXAHUSI.

Tema 7. HacaeacrBennass uHGopManus U peajin3anus ee B KIeTKe

Peakinuu wmaTpuyHoro cuHte3a. IIpHHIMI KOMIUIEMEHTApHOCTH B PEAKIMIX
MaTpU4YHOTrO cuHTe3a. Peanu3zanus HaciaeAacTBeHHOW nuHpopmainuu. ['eHeTnueckuii Ko,
ero cpouictea. Tpanckpunuuss — matpuunbld cuHTe3 PHK. IIpuanunsr tpanckpunumu:
KOMIUIEMEHTAPHOCTh, aHTUIAPAIIJIETbHOCTh, ACUMMETPUYHOCTb.

Tpancnauuss u ee stanbl. Yyactue TpancnopTHeix PHK B OuocunTesze Oenka.
YcnoBus 6uocunrtesa 6enka. KonupoBanue aMuHOKHUCIIOT. Poiib pubocoM B OMOCUHTE3E
Oenka.

Opranuzanusi reHomMa y NpoKapuoT U dyKapuoT. Perynsius akTUBHOCTH T'€HOB Y
npokapuoT. l'umore3a omepona (. Kako6, XK. Mano). Perymsamus oOMEHHBIX
npoliieccoB B kieTke. KiaeTounslili romeocrtas.

Bupycel — HekneTouHble (OpMBI KU3HU U OONMratHele napasutbl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0osieBaHusi yenoBeka, *UBOTHBIX, pacteHui. CIINI, COVIO-19,
COLIMAJIbHBIE U MEAULIMHCKUE TPOOIEMBI.
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.. IBaHOBCKUIA.

Tabnuywvl u cxemot: «buocunrtes 6enkay, «['eneTnyeckuit koa», «Bupycsi»,
«baktepuodarmy.

Ilpakmuuecxas paboma «Co3qaHue MOJICTTH BUPYCay.

Tema 8. Z/Ku3HeHHbIN HUKJ KJICTKHU

Knetounsiii nuki, ero nepuoas! u peryisus. Uatepdasza u muto3. OcobeHHoctu
IpolieccoB, TMpoTeKkarmux B uHTepdaze. I[loAroroBka KIETKM K JICJICHHUIO.
[IpecunteTdyecKuii (MOCTMUTOTHYECCKHUM), CHUHTETUYECKHUH W TOCTCUHTETUYECKHUI
(MPpeMHUTOTUIECKUN ) TIEPHOIBI HHTEP(DA3HI.

Martpuunbin  cunre3 JHK — pemmkanus. [lpuammner permmkanuun  JIHK:
KOMIUIEMEHTAPHOCTH, NOJYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJUIEIBHOCTh. MexaHu3m
permmukanuu JJHK. Xpomocombl. CtpoeHune xpomocom. Tenomepsl W Teraomepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapHOTHUIl. JMIUIOMAHBIA W TaIUIOMAHBIA HAOOpPHI
xpomocoM. ['omosornuneie Xxpomocomsl. [10710BBIE XpPOMOCOMBI.

[enenne knetkn — muto3. CTaauy MUTO3a M NPOUCXOIAIIME B HUX ITPOLECCHI.
Tunel Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuust MUTOTUYECKOTO LUKIIA KiIeTKU. [IporpamMmMmupyemas kiaeTouHas rudeib
— arronTo3.

Krnerounoe sipo, XpoMOCOMBI, yHKITMOHAJIbHASI TEHOMUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKW3HEHHBIM IUKI KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Permkanus JJHK.

Obopyoosanue: CBETOBOM MHKPOCKOII, MHKpoIpenapaTel: «MHTO3 B KJIETKax
KOpELIKA JIyKa».

Jlabopamophas paboma «3yuenne XpoMOCOM Ha TOTOBBIX MHKpOIIpEnapaTaxy.

Jlabopamopnas paboma «HabnoneHne MUTO3a B KJIETKaX KOHYMKA KOPEIIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonorudeckoe pazHooOpaszue opraHu3mMoB. OJHOKIETOYHBIC, KOJIOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHUS M HKU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OPraHu3MOB.
bakrepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKIETOUYHBIE BOJOPOCIH, APYTUE
npoTUCThI. KoJIOHHATbHBIE OPTAHU3MBI.

B3anmocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U CHCTEMBI
opranoB. OprannsM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacteHuii. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, MOKPOBHAS,
MPOBOJIAIIASL, OCHOBHAasl, MexaHudeckas. OcCOOEHHOCTH CTpoeHHs, GYHKIUNA U
pAacHoJIOKEHUS TKAHEN B OpraHax pacTCHUM.
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TkaHu KUBOTHBIX M 4YelOBEKAa. TNl JKUBOTHBIX TKaHEW: HNUTEIUAIbHAas,
COCIMHUTENbHAsA, MbllIeyHasi, HepBHast. OCOOEHHOCTH CTpoeHHs, QYHKIUN U
PACITOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUud. Opranbl U CHUCTEMBbI
OpPraHoOB KUBOTHBIX U yenoBeka. OyHKIMN OPraHOB U CUCTEM OPTraHOB.

Omnopa Tenma opranu3sMoB. Kapkac pacrenuil. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX >KMBOTHBIX. HapykHblii U BHYTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COEAUHEHNs KOCTEN.

ABWXEHUE OpPraHU3MOB. ABM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aM €0OUJIHOE,
KTYTUKOBOE, PECHUYHOE. ABM>)KEHUE MHOTOKJIETOYHBIX PACTEHUMN: TPOIU3MBI U HACTHUU.
ABI>XEHHNE MHOTOKJIETOYHBIX >KMBOTHBIX M YENIOBEKa: MbIIIeYHasi cuctema. Peduekc.
CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranu3mMoB. [lornoiieHne BOABI, YTIEKUCIOTO Ta3a U MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMH. lIuTaHHMe >KMBOTHBIX. BHYTPHIOJIOCTHOE M BHYTPUKIETOYHOE
nuieBapeue. llurtaHne NO3BOHOYHBIX JKMBOTHBIX. OTHENbl NUIIEBAPUTEIHHOTO
Tpakra. [InmeBapurensuble xkene3bl. [InmeBapurenbHas cucTeMa 4ejIoBeKa.

ApIxaHue opranu3MoB. ApIXxaHue pacTeHUN. ApIxaHue XKUBOTHBIX. Auddy3us razon
yepe3 NOBEpXHOCTh KeTku. KoxkHoe npixanue. ApixarenpHas oBepXHOCTh. JKabepHoe u
JIETOYHOE JIbIXaHue. ABIXaHHE MO3BOHOYHBIX YXHUBOTHBIX M YEJIOBEKA. DJBOJIOLIUOHHOE
YCIOXHEHHUE CTPOEHUSl JIETKUX T[O3BOHOYHBIX >KUBOTHBIX. ApIXaTelbHAs CHUCTEMA
YyelioBeKa. MexaHW3M BEHTWIALMH JIETKUX y NOTUI] M MIJIEKONUTAIOIUX. Perymsus
JbIXaHUs. ApIXaTeNbHbIE 00bEMBI.

TpaHcropT BeEWmIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUU.
TpancropT BemecTB y »KMBOTHBIX. KpoBEHOCHAs cucrema U ee opranbl. KpoBeHOCHas
crCTeMa O3BOHOYHBIX )KMBOTHBIX M 4esioBeka. Ceplilie, KpOBEHOCHBIE COCYIBI U KPOBb.
Kpyru xpoBooOpaitieHusi. OBOJIOIMOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u ee perysuus.

Brinenenue y opranusMoB. BeigeneHue y pacteHuil. BeiaeneHue y KUBOTHBIX.
CokpartutenbHbie Bakyoiau. Opransl BoiaeneHus. OunbTparus, cexkpenus U oopaTHoe
BCACHIBAHUE KaK MEXaHW3Mbl paboOThl opraHoB BbiAeineHHs. CBs3b MOJOCTH Tela C
KPOBEHOCHOW Y BBIJIEIUTEIIBHON CUCTEMaMU. BolieieHue y 1M03BOHOYHBIX JKUBOTHBIX U
yenoBeka. [louku. Ctpoenne u GyHKIIMOHUpOBaHUE HeppoHa. OOpazoBaHHUE MOYH Y
YyesoBeKa.

3amura y oOpraHu3MOB. 3aluTa y OJHOKJIETOYHBIX Opranu3MoB. Criopbl OakTepuit
U LUCTHl MPOCTEHIMX. 3allluTa y MHOTOKJIETO4YHbIX pacteHuil. Kyrukyna. Cpencrsa
MaCCUBHOMN U XMUMHUYECKOM 3aIlUThl. OUTOHIIMIHI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpPOBBI M MX MPOM3BOJAHBIC. 3alllUTa
opranuszma oT Oose3Heil. IMMyHHast cucrema yenoBeka. KiieTouHblii M TyMOpaibHBIN
UMMYHUTET. BpokaeHHbIl 1 npuoOpereHHbll cnenuduyeckuii uMMyHuTer. Teopus
KJIOHaJIbHO-ceNiekTuBHOTO umMMyHutera (II. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurenbHple OTBETHI OPraHU3MOB. POJb BPOKIEHHOIO MMMYHHUTETA B PAa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.
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PaznpaxxumocTh M peryssnus y Opranu3MoB. Pa3apakuMocTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. PazapaxumMocTs u perymsinusa y pacteHuil. PoctoBele BemecTBa
Y X 3HAYCHHUE.

Hepsnas cuctema u pediiekTopHasi peryisnus y KUBOTHbIX. HepBHasi cucrema u
€€ OTJEJbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI y >KUBOTHBIX.
OTaenbl TOJOBHOTO MO3ra NO3BOHOYHBIX KXUBOTHBIX. Pedrekc u peduiekTopHas mayra.
be3ycnoBHbIE U yCI0BHBIE pedIIEKCHI.

['ymopanbHas perynsnus U S3HIOKPUHHAS CUCTEMA JKMBOTHBIX U YeJoBeKa. JKenesbl
DHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. [lelicTBUE TOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOM cucTeM. ['unorasamo-runodusapHas cucremMa.

Jlemoncmpayuu:

Topmpem: N.I1. I1aBnoB.

Tabauyor u  cxemvr: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
Bojopocmm», «bakrepum», «lIpocrenmme», «OpraHbl IIBETKOBBIX PpPaCTECHUIN»,
«CucTeMbl OPraHOB MO3BOHOYHBIX JKMBOTHBIX», « BHyTpeHHEE CTpOEHHE HACEKOMBIXY,
«Tkanu pacrenuit», «KopHeBbie cucrteMbl», «CTpoeHue ctedisn», «CTpoeHue JTUCTOBOM
IJIACTUHKNY, « TKaHU )KUBOTHBIX», «CKelleT yenoBeka», «IIumeBapuTenpHas cucTeMa,
«KpoBeHocHas cucreMay», «/lpixatenpHas cucremay», «HepBHas cucrema», «Koxay,
«MplilieuHass cucrteMa», «BpiaenutenbHas cucTeMay, «OHAOKPUHHAA CHCTEMAay,
«Crpoenue wbimnb», «MMMmyHurer», «KumeynonosnoctHeie», «CxeMa NUTaHUA
pactenui», «KpoBEeHOCHBIE CUCTEMBI NMO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE TUAPHIY,
«Crtpoenue mnanapun», « BHyTpeHHee CTpOEHUE T0KAEBOTO uepBs», «HepBHas cucrema
peio», «HepBHas cucrema nArymku», «HepBHas cucteMa MNPECMBIKAIOIIUXCS,
«HepBnas cucrema ntuny, «HepBHas cucrema miiekonurarommx», «HepBHas cucrema
yesjoBekay, «Peduekcy.

Obopyoosanue: CBETOBOM MHKPOCKOI, MHKpPOINpENnapaTbl  OJHOKIETOYHBIX
OPTraHU3MOB, MUKPOIIpENapaThl TKAHEW, pAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKUX, JKUBBIC DK3EMIUISIPhl KOMHATHBIX pPacTEHUM, repOapuu pacTeHU pPa3HBIX
OTHEJNOB, BJAXHBIC MpPENaparbl >KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJUIEKIIUU
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa, OOOpYJOBaHUE I J€MOHCTpAIluU
MOYBEHHOT'O U BO3YIIHOTO MUTAHUS PACTCHHM, paclIeIUIeHHs Kpaxmaia U OCJIKOB IMOJ
nerctBueM ¢GepMeHTOB, 000pYyIOBaHUE [JIsi JEMOHCTPAIIMU OIBITOB IO W3MEPEHHIO
KU3HEHHOM €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHBIX ABHKEHUI, MOJEIIA TOJIOBHOTO
MO3Tra pa3JInYHbIX KUBOTHBIX.

Jlabopamopnas paboma «3yyeHne TKaHeW pacTeHUI.

Jlabopamopnas paboma «3yueHnne TKaHeH )KUBOTHBIX.

Jlabopamopnas paboma «13ydeHne opraHoB LIBETKOBOT'O PACTEHUS.

Tema 10. PasmMHOXEeHUE U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHS OpraHu3MOB: Oecrojioe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buapl O0ecrnosioro pa3sMHOXKEHUS: MOYKOBaHUE, CHOPYJISLUs, (parMeHTaIus,
KJIOHUPOBAHHUE.
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[TonoBoe pazmuoxenue. IlonoBbie KileTkH, uiu rameTsl. Meio3. Craguu Menosa.
[ToBenenne xpomocoMm B Meio3e. Kpoccunroep. buosornueckuii cMbici meno3a U
MIOJIOBOTO Tpoliecca. Meno3 U ero MecTo B )KU3HEHHOM IIUKIIE OPraHU3MOB.

[Ipen3aponpimieBoe pasutue. ['ameroreHe3 y >KMBOTHBIX. [lonoBbIe JKenme3sl.
OOpa3oBaHue W pa3BUTHE IMOJIOBBIX KieTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W SMOPHOHAIBHOE  Pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O
pa3BuTHU opraHu3mMoB. CTajauu SMOpHOTreHe3a >KMBOTHBIX (Ha TpUMEpEe JISATYIIKH).
Hpobnenne. Tunbl gpobnenus. OcoOEHHOCTH  APOOICHUS  MIICKOTHUTAIOIIMX.
3apoJIbIIeBbIE JIUCTKU (TacTpyJisiius). 3aKkjiaika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOe BiMsHHE 4YacTell pa3BUBAIOIIETOCA 3apoibliia (IMOpHOHANbHAS
WHAYKIUS). 3aKiagka IJIaHAa CTPOEHUs XUBOTHOTO KakK pe3yibTaT HEepPapXHUECKHX
B3aMMOJICUCTBUI T'eHOB. BinsHre Ha 3MOpHOHAIBHOE PA3BUTHE PA3IMYHBIX (PAKTOPOB
OKPYXaOIIEH CPEIbL.

Poct u pa3zutue xkuBoTHbIX. [locTamOpuonanbubiii iepuo. [Ipsmoe u Henpsamoe
pazButue. Pazsutue ¢ Mmetamopdo3oM y 0€CIO3BOHOYHBIX Y MTO3BOHOYHBIX KMBOTHBIX.
buosornueckoe 3Ha4YE€HHE NMPAMOTO M HENPAMOrO PA3BUTHS, UX PACHPOCTPAHECHUE B
npupoze. Tumbl pocta )KUBOTHBIX. DPAKTOPBI PETYIISILIMU POCTA )KUBOTHBIX U YEJIOBEKA.
Cragun MOCTAMOPHOHAJIBHOTO Pa3BUTHS y SKUBOTHBIX U 4esjoBeka. llepuopsl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaK OMOJIOTUYECKHE MTPOLECCHI.

PasmuHoxenne u pa3Butue pacteHuil. [amerodur u cmnopodur. Meiio3 B
YKU3HEHHOM IIMKJe pacTteHuid. OOpa3zoBaHue criop B Mpoiiecce Mmeiioza. ['amerorenes y
pacteHnii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTENBHBIX OpraHu3MoOB. JIBOiHOE
OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuidl. O0pa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBbl peryJali OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. HaBamun, X. [lInemas.

Tabnruywvl u cxemwvl: «BereratuBHOE pa3MHOXKeHHUE», « Tumbl 6ecnoiaoro
pa3MHOXKEHUs», «Pa3MHOXEHUE  XJIaMUAOMOHaAbl», «Pa3MHOXKEHHE  3BIJICHBDY,
«PasMHOXEHHE THAPB, «Meio3», «XpomocoMbl», «l'ameroreHes», «CrpoeHue
SAWLIEKJIETKU U CIIepMaTo301n1a», «OCHOBHBIE CTaIUM OHTOreHe3a», «lIpsimoe u Henpsimoe
pazButHe», «Pa3Butue maiickoro xyka», «Pa3Buthe capaHum», «Pa3BUTHE JATYHIKN»,
«/IBOIMHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX PacTEHUI», «CTpOEHHE CEMSIH OHOIOIBHBIX U
JIBYAOJBHBIX pacTEeHUI», «KU3HEHHBIA IIUKI MOPCKOM KamyCThD, «KW3HEHHBIA LMK
Mxay, «/KU3HEHHBIN LUK MaIOPOTHUKA, «KU3HEHHBIN LUKII COCHBD».

ObopyodosaHue. CBETOBOM MHKPOCKOI, MHKpOIIpenapaThl SHWIEKIETOK U
CIIEpPMATO30UI0B, MOJENb «L MK pa3BUTHS JIATYIIKH.

Jlabopamopnasa paboma «VI3yueHue CTpOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpEnapaTaxy.
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Ilpakmuueckas paboma «BpisiBlieHHe MPU3HAKOB CXOJCTBA 3apOJbIIICH
MTO3BOHOYHBIX KUBOTHBIX).
Jlabopamopnas paboma «CTpoeHHE OpTraHOB Pa3MHOKEHHUS BBICIIUX PACTCHHID.

Tema 11. 'eHeTHKka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopus craHOBIEHUS U Pa3BUTHS I'eHETUKU Kak Hayku. PaGoter I'. Mennens, I'.
ne ®puza, T. Moprana. Poib 0T€UE€CTBEHHBIX YYEHBIX B Pa3BUTUU I€HETUKU. PabOThI
H.K. Konsumoa, H.M. Basunosa, A.H. benozepckoro, I'.Jl. Kapneuenko, FHO.A.
Ounumuenko, H.B. Tumodeera-Pecopckoro.

OCHOBHBIE TEHETUYECKUE TIOHATUS W CHUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUICJIbHBIC T€HBI, AIbTEPHATUBHBIE NMPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIN MTPU3HAK,
TOMO3HUT0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUI, (peHotun. OCHOBHbBIC
METOJbl ~ TEHETUKU:  TUOPUIOJIOTHYECKHUM,  IUTOJIOTMYECKUM,  MOJIEKYJSAPHO-
TEHETUYECKUU.

Oemoncmpayuu:

llopmpemuwi: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konbnos, H.. BaBunos,

A.H. benozepckuii, I'.J[. Kapmneuenko, FO.A. ®umunuenxo, H.B. Tumodees-
PecoBckuit. Tabauyst u cxemvi: «MeToabl TeHETUKNY», «CXEMBI CKPEIIBAHUS.
Jlabopamopnas paboma «JIpo3oduiia kak 00bEKT FreHETUYECKUX HCCIICTOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuuBanue. [lepBblil 3akoH MeHienss — 3aKOH eIMHO00pa3us
ruOpuI0B niepBoro nokojeHus. [IpaBuno gomunupoBanusa. Bropoit 3akon Mennens —
3aKOH pacUIeIUIeHUus Mpu3HaKkoB. lluTojormueckue OCHOBBI MOHOTHMOPHUAHOIO
CKpelmuBaHus. ['unore3a 4ucToThl ramer.

AHanuzupyroniee ckpeumBaHue. IIpoMeXKyTOUHBI XapakTep HacJeIOBAHMUS.
Pacmeruienre mpru3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

HurnOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJeI0BaHMs NpU3HaKoB. [{uTonornyeckue OCHOBBI IUTMOPUIHOTO CKPEIIMBAHMUS.

CuerienHoe HacnenoBanue mnpusHakoB. Pabotrer T. Moprana. CrenseHHoe
HACJICJOBAHUE TE€HOB, HAPYIICHUE CLEIUICHHUS MEXIy TeHaMH. XPOMOCOMHAsl TEOPHS
HACJICCTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHM3M OIpEIeNeHNs MoJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli W TeTeporaMeTHbli mnoJ. ['eHeTuyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CHETVIEHHBIX C ITOJIOM.

['enotun kak nenoctHas cucrema. llmeroTponuss — MHOXECTBEHHOE JIEMCTBHUE
reHa. MHOXECTBEHHBIM  AJUIENU3M.  B3aMMOJIEUCTBUE  HEAUIEIBHBIX  T'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

I'eHeTYeCKUl KOHTPOJIb Pa3BUTHUS PACTCHUM, KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX MPOLECCOB, MOBEICHUS UM KOTHUTUBHBIX (PyHKIUH. ['eHeTHueckue
MEXaHU3Mbl CHMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — IMApa3UT
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U «XO35IMH — MUKpoOHOM». ['eHeTHyeckue acrheKThl KOHTPOJS W HU3MEHEHUs
HACJIeICTBEHHOW MH(OpMAIIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

llopmpemui: I'. Mennens, T. Mopras.

Tabnuyer u cxemwr: «llepBbiii U BTOpOW 3akoHBl Menuens», «Tpetuil 3akoH
Mengens», «AHaIU3Upymollee CcKpemmBanue», «HemonHoe 1OMUHUpPOBaHUEY,
«CrierieHHoe HaclieJOBaHUE TIPU3HAKOB Y 1po30od b, «['eHeTrka momay, «Kapuorur
yenoBekay, «Kapuotun napozodunsi»y, «Kapuotun nTuum», «MHOXECTBEHHBIH
alenusmy», «BzanmoaencTBre reHoBY.

Obopydosanue: MOIEAb JJsl IEMOHCTpPAIIMU 3aKOHOB €AWHOO0Opa3usi ruOpUI0B
NEPBOr0 MOKOJICHUS U PaCHICIUICHUS MPU3HAKOB, MOJIETb JJII JEMOHCTPAIMKM 3aKOHA
HE3aBUCUMOT0 HACJIEeIOBaHUS MPU3HAKOB, MOJENb MJisi JEMOHCTPALMU CIETUIEHHOTO
HACJIeI0BaHUs PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «Jpozoduinay.

lIpaxmuueckas paboma «I3yueHue pe3yJbTaTOB MOHOTHOPUIAHOTO CKPEITUBAHUS
y ApO30(UITBD.

llpaxmuueckas paboma «3yueHue pe3yiabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(DHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna W cpeAabl Opu  (GOpMUPOBaHMM  (PEHOTHIIA.
N3MeHunBOCTh NpHU3HAKOB. KadecTBEHHbIE W KOJWYECTBEHHBIE NPHU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIIEACTBEHHAs U HACIICICTBECHHAS.

Moaudukanmonsas u3MeHYUMBOCTh. Ponb  cpeapl B pOpMUPOBaHUM
Mou(pUKaIMOHHON n3MeHunBocTU. HopMa peakuuu npuszHaka. BapuanmoHHbIN psij
u BapuanuonHas kpuBas (B. Horamncen). CgoiictBa MoaudukanmoHHON
U3MEHYUBOCTH.

['eHoTunuyeckass W3MEHYMBOCTh. (CBOMCTBA TE€HOTUIIMYECKOW HM3MEHYUBOCTH.
Buapl reHoTUIIMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAs.

KomOunaTtuBHasT W3MEHUYMBOCTh. Meio3 © TOJOBOM TIpomecc — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. Posib KOMOMHATHBHOW H3MEHYHMBOCTH B CO3JIaHUU
Tr€HETUYECKOr0 pa3HOOOpa3us B Mpeesiax OJJHOTO BUA.

MyTauroHHasi ”3BMEHYMBOCTh. BUIbI MyTaluii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHBIE U UHAYIHPOBAHHBIE MyTalluu. S IepHbIE U UTOILIa3MATHYECKUE MYTaLlHH.
ComMarnueckue U MojgoBbele MyTaluuu. [[puurHBl BOSHUKHOBEHUSI MyTanuii. MyTareHsl u
X BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO IIPOLECCA. 3aKOH
TOMOJIOTUYECKHX PSAOB B HaciencTBeHHoi naMenurnBocty (H.W. BaBunog). BHesnepnas
M3MEHYUBOCTh U HACIEACTBEHHOCTD.

Jlemoncmpayuu:
Hopmpemuwi: I'. ne ®pus, B. Moranucen, H.U. BaBuios.
Tabauyvr  u  cxemvl:  «Bumel — mw3aMeHUHMBOCTHY»,  «MoauduxarmoHHas

M3MEHYNBOCTHY, «KOMOMHATHBHAs H3MEHYUBOCTH», «Meio3», «OmioIoTBOpeHUeY,
«I"eneTndeckue 3a00JieBaHUA Ye0BeKay, « Buabpl MyTamuiig.
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Obopyoosanue. uBble U TepOapHbIC IK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

Jlabopamopnas paboma «VccnenoBaHue 3aKOHOMEPHOCTEH MOIUGMDUKAIIMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapHallMOHHOTO psa U BAPUALUOHHON KPUBOI».

Ilpakmuueckas  paboma  «Myrtauun 'y  Apo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4yesioBeKka

Kapuotnn uenoBeka. MexayHapogHas ImporpaMma HCCIEIOBAaHHS TE€HOMA
YeoBeka. MeToapl M3yYeHHs] TeHETHKU YeJIOBEKA: TeHEaJIOTHYeCKUi, OJM3HEIOBHIH,
UUTOTC€HETUYECKUM, MNOMYJAIMOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-TEHETUYECKHU.
CoBpemMeHHOE  ONpeAeieHUE  IEHOTHUIA:  MOJHOINEHOMHOE  CEKBEHHPOBAHMUE,
TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomompto [IIP -anamusza. HacnenctBeHHbIe
3a00eBaHusl 4YeloBeKa. [ eHHbIe W XPOMOCOMHBIE O00Jie3HM dYenoBeka. bonesnu c
HACJICJICTBEHHOM TMPEIpPACHOIOKEHHOCThIO. 3HAYCHUE MEAUIUHCKOW TE€HETUKU B
MpEIOTBpPAICHU U JICUCHUM TEeHETHYeCKHX 3a00JieBaHUM uesjoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTHUpOBaHUE. (CTBOJIOBbIE KIETKU. [IOHATHE «TE€HETUYECKOIO
rpy3a». OTHYECKHUE AaCIEKThl HCCIEIOBAHMN B 00JIACTH PEJAKTUPOBAHUS T€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akToOpbl  TMOBBIIICHHOW  YYBCTBUTEJIBHOCTH  YEJIOBEKA K
bu3MYecKOMYy M XHMHUYECKOMY 3arps3HEHHUIO OKpyKaromiei cpenbl. ['eHeTmueckas
MPEIPACTIOIOKEHHOCTD YEIIOBEKA K MATOJIOTUSM.

Jlemoncmpayuu:

Tabnuyer u cxemvi: «Kapuotun uenoBeka», «MeTOabl H3y4eHUS TE€HETUKHU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETIOBEKay.

Ilpakmuueckasn paboma «CoCTaBI€HUE U aHATIU3 POJIOCIIOBHOIY.

Tema 15. Cesiekniusi OpraHusMoB

JloMecTukanuss U ceneKkuus. 3apoKIACHUE CEJNEKIMM U JOMECTUKALMW. YUYECHUE
H.W. BaBunoBa o LleHTpax mpoOUCXO0XJIE€HUS U MHOTO0Opa3usi KyJbTYpHBIX PACTEHHM.
Ponp cenekiuu B cO34aHUM COPTOB pAacTEeHUM M MOpoJ KUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKHMX PSAI0B B HACIEACTBEHHOM wu3MeHunBoctu H.U.
BagsunoBa, ero 3HaueHue /7151 CEIEKIIMOHHON pabOTHI.

Meroabl  ceneKkIMoHHOW paboThl. MckyccTBeHHBIM OTOOp: MacCOBBI U
WHJUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHOW celiekiuu. VcnblTanne mpou3BOAUTENCH
o NoToMCcTBY. OTOOp MO FEHOTUITY € MMOMOIIBIO OLEHKH (PEHOTHIA TOTOMCTBA U 0OTOOP
10 TEHOTHUIY ¢ nomouisto ananusa JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METO]l CeJIEKIIMOHHON paboThl. PaguaiiioHHbINA 1
XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MyTallui y KYJbTYPHBIX (DOpPM OpPraHU3MOB.
Hcnonb3oBaHre T€eHOMHOIO PeJaKTHUPOBAHUS U METOAO0B pexkomOuHaHTHBIX JIHK s
MOJIy4EHUsI UCXOAHOTO MaTepuasa JJisl CEJICKIUU.
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[Tonyyenue nonumionaoB. BHyTpuBuaoBas ruOpuaunsanvs. BIM3kopoIcTBEHHOE
CKpeluBaHue, Wik WHOpUAWHT. HepoacTBEHHOE CKpelMBaHUE, WIA ayTOPUIWHT.
['eTepo3uc u ero npuuuHbl. Mcnoib3oBaHue rerepo3uca B cenekuuu. OTaaneHHas
rubpuausanus. [Ipeogonenue Oecruiogwss MEXBUIAOBBIX THOPUAOB. JlocTrkeHUS
CEJICKLIUU PACTEHUMN U KUBOTHBIX.

CoxpaHeHrE U U3y4Y€HUE T€HETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKAX POOWYEH JUIsl CO3JaHUS HOBBIX COPTOB M THOPHIOB CEIHCKOXO3SHCTBEHHBIX
KYJIBTYD.

Oemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, N.B. Muuypumn, I'.J{. Kapneuenko, ILI1. JIykbsaHeHko,
b.JI. Actaypos, H. bopinoyr, JI.K. bensies.

Tabauyvr u cxemwvl: «lleHTpbl MPOUCXOKACHUS M MHOT00Opasus KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX PSIAOB B HACIEACTBEHHOW W3MEHUHBOCTIY,
«MeTtoapl cenekiuny, «OTnaneHnas Tuopuauzanus», «MyTtaresesy.

Jlabopamophnaa paboma «VI3ydeHue COPTOB KyJNbTYPHBIX PACTEHUN U TOPOJ
JIOMAIIIHUX KUBOTHBIX).

Jlabopamopnas paboma «3yueHne METOI0B CENEKIIMH PACTEHUI.

IIpakmuueckas paboma «IIpuBUBKa pacTEHUN.

Ikckypcusas «OCHOBHBIE METOABI W JOCTHUKEHUS CEIICKIIMA PACTCHUHW U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIMIO, INIEMEHHYIO EepMy, COPTOUCTIBITATEIbHBIN
y4acTOK, B TEIJIMYHOE XO35UCTBO, B TA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO
LEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, UCTIOJIb3YEeMble B OMOTEXHOJIOTUU, — KJIETOYHBIC U TKaHEBBIC KYJIbTYpHI,
MHUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaauliMoOHHAs OMOTEXHOJIOTHS: XJIeOONeUeHue,
MOJIy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIWE. MHUKPOOUOIOTUYECKUN CUHTES.
OOBEKTH MUKPOOMOJIOTHUECKUX TeXHoJorui. IIpon3BoacTBO Oenka, aMUHOKHUCIOT W
BUTAMHUHOB.

Co3gaHne TEXHOJOTHMM W HMHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAaHHUSI T€HOMOB C IIE€JIbIO TOJYYEHHUS] OPTaHU3MOB M UX KOMIIOHEHTOB,
coJiepKaIiuX He BCTPEUAIOIINECs B IPUPOAe OMOCUHTETUIECKUE TTYTH.

Knerounas wunxeHepus. MeToapl KylbTypbl KJIETOK W TKAHEHM pPACTEHUH W
*uBOTHBIX. Kpnobanku. ComaTudeckasi THOpUAN3alUsS U COMAaTHYECKUN IMOpPHOTEHE3.
Hcnonp30BaHue TaruionIoOB B CEJIEKUMU pacTeHU. MICKYyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIUS SHULEKICTOK M KIOHUPOBAHUE >KUBOTHBIX. MeETON TpaHCIUIaHTaluu
A71ep KIETOK.

XpOMOCOMHAsi W T€HHas WHXEHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha W
KoHCTpynpoBanne  pekomOuHanTHeix JIHK.  JlocTmkeHuss W TEPCHEKTUBBI
XPOMOCOMHOM M T€HHOW WHXKEHEPUH. DKOJOTUUECKUE U ITUYECKUE MPOOJEMbl T€HHOMN
VH)XEHEPHUH.
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Menuuunckue Ouotexnonoruu. IloctrenomnHas uudposas meaununa. [P -
JMarHocTuka. MeTaOoI0OMHBIN aHalu3, TEHOIEHTPUYECKUI aHAJIU3 MPOTEOMa YeJIOBEKa
JUIS. OUEHKU COCTOSIHUSI €ro 340pOBbs. VCMoOb30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-OnoumkeHepusi Ui pa3pabOTKU  (DyHIaMEHTaIbHBIX OCHOB
MEJIMLIIMHCKUX TEXHOJIOTHH, CO3AaHUsl KOMIUIEKCHBIX TKaHEW COYETAHUEM TEXHOJIOTHI
TpeXMEpHOTO  OuWomnpuHTMHra ©u  ckaddonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON MEAUIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C LENIbI0 00€CTeUeHUsT KOMOMHUPOBAHHOM 3alllUThI
oT BO30OyIuTENeH OPBU, YCTaHOBJIEHUE MOJIEKYJIIPHBIX MEXaHU3MOB
dbyukuuonupoanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMAacHbBIE
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

Oemoncmpayuu.

Tabauyor u cxemvi: «Vcrnonb30BaHHE MUKPOOPIaHU3MOB B IMPOMBIIIJIEHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I'eHHast HHKEHEPUs».

Jlabopamopnas paboma «3yuenre 00beKTOB OMOTEXHOIOTUI.

lIpakmuueckas paboma «IlonydyeHrne MOJTOYHOKHUCIBIX MPOIYKTOB.

Ikckypcusi  «bHOTEXHONOTHMST —  BAXKHEWIAs  NPOU3BOAMUTEIBHAS  CUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue U pa3BUTHE IBOJIOHUOHHBIX MPEICTABJICHUNA B OHOJIOTHH
OpomounoHHas Teopusi Y. Aapsuna. [Ipeanochbuiki BO3HUKHOBEHUS J1apBUHHU3MA.
KusHb u HayuyHas aestenbHocTh Y. AapBuHa.

ABWKyIIME CUJIbI 3BOJIOUMHM BUAOB 1Mo Y. AapBuHy (BBICOKAas WHTEHCHUBHOCTb
Pa3MHOXKEHHS ~ OPraHW3MOB,  HACIEJCTBEHHAs  HM3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunternueckoir teopuu sBomonuu (CTD). Heittpanshas teopus
sBositolid. CoBpeMeHHas! HBOJIIOLIMOHHAS OMOJI0THs. 3HaUEHUE HBOJIIOLIMOHHON TEOpUn
B (h)OpMUPOBAHNM €CTECTBEHHO-HAYYHOUN KapTHUHBI MUPA.

Oemoncmpayuu.

llopmpemwi: Apuctorens, K. Jlunnen, X.b. Jlamapk, 2.K. Cent-Unep, K.
KroBwe, U. Aapsun, C.C. UerBepukos, .M. lImansraysen, A. Xonzeitn, A.K. bensies.

Tabauyvr u cxemwvi: «Cuctema xuBoi npupoasl (mo K. Jlunuew)y», «Jlectauia
#uBbIX cyuiecTB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS NPUCITOCOOTIECHUN Y
pacTteHui W #KuBOTHBIX (o Jlamapky)», «Kapra-cxema Mmapmipyra nyrtemectsus Y.
AapBuna», «Haxoaku Y. AapBuna», «DopMbl 00pr0ObI 3a cyiiecTBoBaHue», «Iloposs
ronyoei», «MHoroodpasue KyiabTypHbBIX (opM KanmycTbl», «llopoasl momamHux
KUBOTHBIX», «Cxema oOpa3oBaHuss HOBbIX BuaoB (o Y. AapBuny)», «Cxema
COOTHOILICHHS JABUXKYIINX CHJI ABOJIOLHNY, «OCHOBHBIE MMOJOXKEHUSI CUHTETHYECKOMN
TEOPHUH BOIIOLAN.

20



Tema 2. MUKPO3BOJIIOLHS U €€ pe3yabTaThl

[Tonynauust Kak 3ieMeHTapHas eAuHuna HBoONUMU. COBpEMEHHBIE METOAbI
OLICHKM TIE€HETUYECKOr0 pa3HoOOpasuss M CTPYKTYphl nomyisuuid. F3MeHeHue
reHooH/a TOMYyJALMKA KAk JJIEMEHTApHOE JBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTruaeckoro papHoBecus JI. Xapau, B. BaiinGepra.

DOnemeHTapHble (HaKTOPhI (ABMKYIIUE CUIIbI) HBOJIONMHU. MyTallmOHHBIN Ipoliecc.
KombOunatuBHass wu3MmeHuuBoCTh. [lpelid reHoB — ciydaliHble HEHAIpaBJICHHBIC
WU3MEHEHHUS 4acTOT ajuieniei B nmonmysiuusax. Dddext ocHoBarenss. Murpauuu. M3omsus
NOMYJISALUN: Teorpaduueckast (IpOCTPaHCTBEHHAs), Onoorndyeckas (pernpoIyKTHBHAS).

EctectBenHbIi 0TO0p — Hanpapistonmii ¢pakrop 3Bomonuu. GopMbl €CTECTBEHHOTO
oTOOpa: ABWXKYIIWH, CTAOMIM3UPYIOIIUNA, paspbiBaromuid (qu3pynTuBHBIN). [lojoBoi
0T00p. BO3HUKHOBEHKE 1 SBOTIONHSI COIIMATILHOTO MOBEICHMUS )KUBOTHBIX.

[Ipucnoco6eHHOCTh OpraHU3MOB KakK pe3ynbpTaT MUKPO3BOJIIOLIAH.
Bo3HHKHOBEHUE NPUCIIOCOONEHUN y OpraHu3smMoB. ApoMopdo3bl U HAMOAJANTALUH.
[Ipumepsl TpUCIIOCOOJIEHUI Yy OpPraHu3MoB: MOPQOJOTrHYecKHue, (U3NOJIOTUYECKHE,
OHOXMMHUYECKuE, oBeaeHYeckue. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepunm u  cTpykrypa. BupooOpasoBanue Kkak —pe3ynbrar
MUKpO3BOItoLMH. M30msamus — kimtodeBoid (aktop BUgooOpa3oBanud. Ilytu u crocoOsl
BHUJ1000pa30BaHus: aJUIONaTPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MONMILIONan3anus, rudpuanzanus). JiureabHoCTh
ABOJIIOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMONOrMH B pa3pabOTKE HAy4YHBIX METOJIOB COXpaHEHHUs
OouopazHooOpa3usi. MUKPOIBOJIONMUS M KOIBOJIOIMS TMApa3UTOB M HUX XO3SEB.
Mexanu3Mbl OPMUPOBAHMS YCTOMUNBOCTH K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI ¢ HEH.

Oemoncmpayuu:

Ilopmpemuwi: C.C. YUerBepukos, 3. Maiip.

Tabauywvl u cxemvi: «MyTallMOHHAsT U3MEHYUBOCTBY, «[lonmynalMOHHas CTpyKTypa
Buna», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «J/IBrkymime CHITBI
HBOJIIOLIMKY»,  «ODKOJIOTMYECKas  M30JALUs  TONYJISUUH  CEeBaHCKOM  (openny,
«I"eorpaduueckast M3OMAIUS JTUCTBEHHUIIBI CHOMPCKOW M JIMCTBEHHUIIBI JAaypPCKOI»,
«IlonynsiIMOHHBIE BOJIHBI YHUCIEHHOCTH XWIIHUKOB M JKepTB», «(Cxema aeicTBus
€CTECTBEHHOT0 0TOOpa», «PopMbl OOpPHOBI 3a cyllecTBOBaHUEY, «HHIycTpUaIbHBIM
MenaHu3M», «OKuBble HcKomaembie», «IIOKpOBHUTEIBCTBEHHAs OKpacka MKUBOTHBIX»,
«IIpenynpexnaromas OKpacka JKMBOTHBIX», «®DU3HOJOTMYECKHE  adalTaruny,
«IIpucnocobseHHOCTh OpraHU3MOB M €€ OTHOCHUTENbHOCTHY, «Kputepuu Buaay,
«Buapl-nBoiinukn», «CTpykTypa Buaa B mnpupozae», «CrnocoObl BUA000pa3oBaHUS,
«l"eorpaduueckoe BHUJI000pa30BaHHWE TPEeX BHUAOB JaHABIEH», «IKOJIOTHUYECKOE
BHUJI000pa3oBaHue BUAOB CUHUI», «llomumionasl pactenuit», «KamycTHO-peneyHblit
TUOPUIY.
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Obopyoosanue: TepOdapuM paCTEHUH, KOJJIEKIUM HACEKOMBIX, uUydeia MTUL U
3Bepell ¢ IpUMepaMM PA3INYHBIX MPHUCIIOCOOJIEHUH, Yyyella NTHUIl U 3BEpel pa3HbIX
BHJIOB, repOapuu pacTeHU OJIM3KUX BUAO0B, 00Pa30BaBIINXCS Pa3IMYHBIMH CIIOCOOAMHU.

Jlabopamopnas paboma «BblBlIeHNE U3MEHYUBOCTU Y 0COOEH OHOTO BUIAY.

Jlabopamopnasa paboma «llpucnocoOiieHuss OPraHu3MOB M UX OTHOCHUTEIbHAs
LI€JIECO00PA3ZHOCTDY.

Jlabopamopnas paboma «CpaBHEHHE BUAOB [0 MOP(POJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIOLHSA U €€ pe3yJibTaThl

Mertonsl u3ydeHuss MakpolBostonuu. [larieoHTOIOrHMYECKHE METOJbl U3Y4YEHUS
sBomonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSIbI OPTaHU3MOB.

buoreorpaduyeckue Meronsl uzydenus sBoitonuu. CpaBHeHnue (iopsl U (ayHbl
MaTepuKOB M OCTpOBOB. buoreorpadmueckne obmactu 3emnu. Bunpbl-sHaemuku wu
PEITUKTHI.

OMOpPHOJIOTUYECKHE U  CPABHUTEIBHO-MOP(OJOTUYECKUE METONbI H3YUYCHUS
3BONIONIMHU. ['eHeTHyeckue MeEXaHU3Mbl HSBOJIIOLIUM OHTOT€HE3a U IOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKHE, OMOXUMUYECKUE U MaTEMAaTUYECKUE
METOJbI M3y4YeHHUs HBOMIOIUU. [‘omonoruunbie TreHbl. COBpEMEHHBIE METOJbI
MOCTPOEHUs (PUIIOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTaIlMX U SBOJIIOIUSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBwmiia) HBOMIOIUU. HeoOpaTUMOCTh 3BOJIOLUU.
AnanTtuBHas paguaius. HepaBHOMEPHOCTh TEMITOB YBOJIIOIUH.

Jlemoncmpayuu:

llopmpemwvi: K.M. bap, A.O. KoBanesckuii, ®. Mromnnep, O. ['ekkensb.

Tabauyvl u cxemvl. «DUIOTEHETHUECKUI P JIOMAAN», «APXEONTEPHUKCY,
«3Bepo3yorie smeprl», «Crerouedansy, «Punnoduteny, «CeMeHHbIE TATOPOTHUKNY,
«buoreorpaduueckue 30861 3eMiny, «Jpeiid KOHTHHEHTOBY, «PenukTely, «HauanbHbie
CTaauu SMOPHUOHATBLHOIO Pa3BUTHUSI TTO3BOHOYHBIX >KMBOTHBIX», «['OMOJIOTHMYHBIE U
aHAJIOTUYHbIC OpraHbl», «PyIUMEHTH», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyejoBeKa W IIUMIaH3e», «lJlaBHbIE  HaMpaBlICHWS  ABOJOIUNY»,  «OO0uume
3aKOHOMEPHOCTH 3BOIIOLINI.

Obopydosanue: KOJJIEKIIMU, TepOapuu, MYJSDKM  HCKOMAeMbIX  OCTAaTKOB
OpraHu3MOB, MYJBSDKH TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYJAUMEHTAPHBIX OPTraHOB H
aTaBU3MOB, KOJIJIEKITUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU HA 3emJie

Hayunble runoTespl NpOUCXO0XKICHUS KU3HU Ha 3emiie. AOMOTEeHE3 U TTaHCIIEPMHUS.
JloHaydHble TPENCTABICHUS O 3apOXKIEHUU JKU3HU (KpealumoHu3Mm). ['umoresa
MIOCTOSIHHOTO CaMO3apOXkKICHUSA XWU3HU U €€ ompoBepxkeHue onbvitamu O. Pemu, JI.
Cnannannanu, JI. [Tactepa. [IponcxoxaeHue skxu3Hu U aCTPOOHOIOTHA.
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OcHOBHBIE 3Tallbl HEOpPraHWYECcKOW 3BotonuU. I[InanetapHas (reomoruveckas)
HBOJIONMSA. XUMHUUECKAs SBOJIIOIUA. AOMOTEHHBI CUHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. Ombir C. Mumiepa u I'. IOpu. OOpa3oBanue MNOJUMEPOB U3
MoHoMepoB. KoanepBatnas runore3a AWM. OnapuHa, runore3a NepBUYHOTO OyiIbOHA
. Xonnaeitna, renetuueckas runotesa I'. Memnepa. Pu6osumer (T. Yek) u runoresa
«wvupa PHK» V. Tunbepra. ®dopmupoBanue wmeMOpaH U BO3HUKHOBEHHE
MPOTOKJIETKH.

Hctopus 3emnu u mMeToAbl €€ u3ydyeHus. Mckomaemble OPraHMYECKUE OCTATKHU.
['eoxpononorust u ee Meronabl. OTHOCUTENbHAsT M aOCONIOTHAs T'€OXPOHOJOTHSI.
['eoxpoHOIOrMYeCcKas MKajaa: S0HbI, IPbL, IEPUOBI, SIIOXH.

HadvanbHbie 3Tanbel opraHnveckou 3Bostonuu. llosiBieHue m 3BOMONUSA TEPBBIX
KJIETOK. DBOJIIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE MEpBbIX 3KocucTeM. COBpEMEHHBIE
MUKpPOOHBIE OHMOIJIEHKH KaK AaHAJIOI MEpBbIX Ha 3emie coodmectB. CTpOMATOIUTHI.
[TpoKkapHOTBI ¥ 3yKapHUOTBHI.

[IpoucxoxneHne 3yKapuoT (CHMMOMOTeHEe3). OBOJIIOLHUOHHOE IPOUCXOXKIECHUE
BUpYCOB. IIponcxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3ZHHMKHOBEHHUE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE OTanbl SBOJIOIUU BBICIIUX pacTeHUH. OCHOBHBIE apoMOp(O3bl
pactenuil. Beixon pactenuid Ha cymry. [losiBneHne CiopOBBIX PACTEHHM M 3aBOCBaHUE
umu cymn. CemeHHble pacTenus. [IponcxoxieHrne HBETKOBBIX PACTEHHM.

OCHOBHBIE 3Talbl 3BOJIIOIUM KUBOTHOrO MHpa. OcHOBHbIE apoMOp(o3bI
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIIOB.
[lepBbie xOpmoBbie KUBOTHBIE. JKW3HbP B BOJAE. DBOJIOLUHS IMO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit u pentwinii. [IporucxoxaeHne MICKONUTAIOMUX U OTHII.
[TpuHun kmroueBoro apomopdosza. OcBoeHne OeCO3BOHOYHBIMH U MO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

PasButue xu3HM Ha 3emMiie MO 3paM U NEPUOJAM: apXeu, IPOTEPO30H, MAIECO30H,
Me3030M, KaiiH030il. OO0Ias XxapakTepucTUKa KJIMMAaTa M T€0JOTMYECKUX IMPOLIECCOB.
[TosiBneHue u pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa30BaHHUE: €ro yCIOBUS H
BJIMSIHUE Ha Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHS — DKOJOTMYECKHE KpU3UCHI mponuioro. IlpuuumHbl U
CIEACTBUSL MacCOBbIX BbIMHpaHH. COBPEMEHHBIM JKOJIOTMYECKUH KpPHU3UC, €r0
ocobennocTtH. [Ipobiema coxpanenus 6uopasHooOpas3us Ha 3emiie.

CoBpeMeHHass cHCTeMa oOpraHuyeckoro Mupa. IlpuHnunel kiaccupukauuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPraHU3MOB.

Oemoncmpayuu:

llopmpemwvi: ®. Penu, JI. Cnamnannanu, JI. ITactep, .M. Meunukos, A.N.
Omnapum, J1. Xongelin, I'. Memnep, C. Muinep, I'. FOpu.

Tabnuywvt u cxemor: «Cxema ombiTa ®@. Penm», «Cxema ombita JI. Ilactepa mo
M3YUYEHHIO CaMO3apOoXKIeHHUs Ku3HN», «Cxema onbita C. Muiepa, I'. IOpu», «9Tambl
HEOPraHUYECKOU dBOJIIOLMNY, «I'€0XpoHOoIOrnuecKkas mkaia», «HayanbHbie sransl
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opraHu4eckoi ’Bommonuny, «CxemMa 00pa3oBaHUSl SYKApUOT IMyTEM CUMOMOTEHE3a,
«Cucrema xuBoil mpupoab», «CTpoeHHe Bupyca», «ApoMop}o3bl pacTeHHID,
«Punnoguth», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJIOPOCIN,
«Mxwn», «llanmopotHukm», «l'onocemMeHHble pacTeHus», «OpraHbl LBETKOBBIX
pacteHui», «Cxema pa3BUTHS KUBOTHOTO MHPa», «ApoMop(o3bl KUBOTHBIXY,
«IIpocrerimme», «Kumeunononoctusiey, «llmockue yepBu», «UneHucronoruey,
«Pb10OBIY, «3emHOBOAHBIEY, «IIpecMbikaromuecs», «llTupy, «MiekonuTaroume,
«Pa3BuTne XU3HM B apXeuckou spe», «Pa3BuTue XU3HH B IPOTEPO3OMCKON 3pey,
«Pa3BuTHEe XKU3HU B NAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030HMCKOU 3pER,
«Pa3BuTHe KU3HU B KaWHO30MCKON 3pey», «COoBpEeMEHHas CUCTEMa OPraHUYECKOro
MHUPa».

Obopyoosanue: Tepbapun pacTeHUN Pa3IMYHBIX OTICIIOB, KOJUIEKIINA HACEKOMBIX,
BJIQXKHBIE TIpenapaThl >KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU HWIJIOKOXKHX,
CKEJIETHI MI03BOHOYHBIX KUBOTHBIX, Yydella ITUL U 3BEPEU, KOJUIEKIINA OKAMEHEIIOCTEH,
ITOJIE3HBIX MUCKOIIAEMBIX, MYJISKA OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupmyanvuas nabopamopuas paboma «MogenupoBanue onsiToB Mumiepa—tOpu
[0 W3yYEHUI0 AaOUMOTreHHOr0 CHHTE3a OPraHMYECKUX COEIUMHEHUN B IEPBUYHON
aTMocdeper.

Jlabopamophasa paboma «/3ydeHue u ONMUCAHUE MCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOB.

llpakmuueckas paboma «V3ydyeHrne OCOOEHHOCTEW CTPOEHUS PACTEHUN Ppa3HBIX
OT/CIIOBY.

Ilpakmuuecxkas paboma «W3yuenne o0COOCHHOCTEH CTPOCHHUS MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHne 4eji0BeKa — AHTPOIOTeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOTOJIOTHH.

CraHOBIEHME TIPEICTABICHUNA O MPOMCXOXKICHUM 4YEJIOBEeKa. Penurnosssie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka C KUBOTHBIMM. CHCTEMATHYECKOE IOJIOKEHHUE YEJIOBEKA.
CBuzeTenbCcTBa CXOACTBA YEJIOBEKA C JKUBOTHBIMU: CPAaBHUTEIHHO-MOP(OJIOTHUECKHE,
sMOpuosornyeckue, Gpusnoaoro-onoxuMudeckue, nopeaeHueckue. OTauums yenoBeKa
OT XUBOTHBIX. [IpAMOX0KIEHHE N KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOM CUTHAJIIBHOW CUCTEMBI.

JBuwxynie cuibl ((akTopbl) aHTPOINOreHe3a: OHOJOTHYECKHE, COIHAJIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHbBIE CTaAMM AaHTpoONoreHe3a. PaHHME 4YeloBEeKOOOpa3Hble 00E3bsSHBI
(MPOKOHCYJIBI) M PAHHUE TOHTUIBI — OOIIME MPEAKU YEIOBEKOOOPa3HbIX OOE3bSH U
JOJEH. ABCTPAJIONUTEKH — JIBYHOTHE TMpPEAKH JoJeh. YenoBEK yMesblid, IEpBbIC
V3TOTOBJICHUSL OpyAMi Tpyna. YenoBek NpsIMOXOAAIMN W IEPBbIA BBIXOJ JIOJACH 3a
npenensl Adpuxu. YenoBek reienbOeprckuii — OOMMKA MPEeIoK HeaHAEePTATLCKOro
YEJI0BEKa U YEJIOBEKa pa3yMHOI0. UelnoBeK HEAHIEPTAIbCKUI KaK BUJI JIFOJAEH XOJIOJHOTO
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KJInMaTa. YermoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKHMU YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTrka u najseoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOp B MOMYJNSIMIX
yenoBeka. MyTaliMoHHBIN mporecce u noiaumopdusm. [lonynsinoHHble BOIHBI, Apeid
TeHOB, MUTpaIus U «3P(HEKT OCHOBATENS» B MOMYJISIIUIX COBPEMEHHOTO UeJIOBEKa.

Uenoseueckne pacel. [lonsatue o pace. bonbplime pacel:  €BpOINEOUIHAS
(eBpaswmiickas), aBCTpaJlo-HETpOMJIHAs (SKBaTOpHaIbHAasi), MOHTOJIOMJHAs (a3MaTCKO-
amMepuKaHcKas). Bpems W nyTH pacceleHus 4YenoBeKa IO IUlaHeTe. EIWHCTBO
yeyioBeueckux pac. Hayunas HecocrosiTenbHOCTh pacusma. [IpucrnocoOiaeHHOCTD
YeJioBeKa K Pa3HbIM YCJIOBUSIM OKpYXKarollel cpenbl. BiusHue reorpadudeckoit cpeb
u peiida reHoB Ha MOP(OJIOTHIO M PUIUOTIOTHIO YEIIOBEKA.

MexaucUIuIMHApHbIE METOIbI B (hU3ndeckoil (OMOIOrH4YecKoil) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASL AHTPOIOJIOTUS W TMaJECOAHTPOIIONOTHS YEIOBEYECKUX MOMYJIALNH.
buoconuanbHble KCCIEAOBaHUS NPHUPOABI 4YesloBeka. VccienoBaHue KO3BOIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

Hopmpemuwi: Y. [lapBun, JI. Jluku, A.5. Porunckuii, M.M. I'epacumos.

Tabauyvl u cxemwvl: «MeTOIbl aHTPOINONOTUW», «I OJIOBHOM MO3I YEJIOBEKAY,
«YenoBekooOpa3Hbie  00€3bAHb», «CKeleT 4eloBEeKa W CKEJEeT I[IMMIIaH3e»,
«PynIuMeHTBl W aTaBU3MBDY, «/IBHIKYIIME CHIIBI aHTPOIOreHE3a», «IBOJIIOIMOHHOE
JPEBO YEJIOBEKAY, «ABCTPANIONUTEKY, «HEIOBEK yMENbIi», «HenoBeK NpsIMOXOASAIINN,
«/lenncoBckuil yenosek» «Heannmepraneup», «Kpomaneonup», «lIpenku denosekay,
«JTanbl 3BOTIOLIMY YETOBEKa», «Packl uemoBekay.

ObopydosaHnue: MYISDKA OKaMEHEJIOCTEH, MpeIMETOB MaTepUalbHON KYJbTYpHI
MPEIKOB YeNoBeKa, penpoAykiuu (¢ororpaduu) kKapTuH ¢ MUQPOJIOTUUECKUMH H
OMONENCKUMHM  CIO)KETaMH  MPOUCXOXKACHUS  4YenoBeka, (Gororpaduu  HAXOJOK
VICKOITAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJENb Yeperia YeJ0BEKa U Yeperna
IIMMIIAH3€, MOJENb KHUCTU YeJIOBEKa M KHUCTU IIMMIAH3€, MOJEIU TOopca IMPEIKOB
YeJ0BeKa.

Jlabopamopnas paboma «V3ydeHue ocOOEHHOCTEW CTPOCHHS CKEJeTa YeJIOBEKa,
CBS3aHHBIX C IPSIMOXO0KICHUEM.

IIpakmuueckas paboma «I3yuyeHne 3KOJOTUUECKUX aJANTALMMN YETOBEKay.

Tema 6. OJxojgoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJA0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi

3apokaeHue U pa3ButHhe dkojioruu B Tpynax A. ['ym6oneara, K.®. Pynse, H.A.
CeBepuoBa, J. I'ekkensa, A. Tenciu, B.H. CykaueBa. Paznensl u 3amauv 3KOJIOTHM.
CB$I3b KOJIOTUHU C IPYTUMH HAYKAMH.

Metonbt osxomorun. I[loneBsie HaOMIOACHHS. ODKCIEPUMEHTHI B  OJKOJOTHU:
npupoAHble W JabopatopHbie. MogenupoBaHue B OKOJOTUH. MOHHUTOPHHT
OKpY’KaloIlel cpe/ibl: JTOKaIbHbIN, PETUOHAIbHBIN U T100aIbHBIH.
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3HaueHHe SKOJIOTMYECKUX 3HAHUM JIJISl YeJIOBEeKa. DKOJOTHUECKOE MUPOBO33PEHUE

KaK OCHOBA CBA3€U yejaoBedyecTBa ¢ npuponor. ®opMupoBaHHUe IKOJIOTUUECKOU
KYJbTYPBI U SKOJOTUYECKON TPaMOTHOCTH HACEIECHUSI.

Oemoncmpayuu:

TIlopmpemeoi: A. I'ym6onpar, K.®. Pynse, H.A. CeBeprios, J. ['exkenb, A. Tercnn,
B.H. Cyxkaues.

Tabnuysr u cxemsui: «Paznensl skomorun», «MeToasl 3konorumn», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEIbD.

Jlabopamopnas paboma «3yueHre MeTO10B SKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpea oOMTAHUSA

Okonorudeckne (akTopsl U 3aKOHOMEpHOCcTH uX naeiictBus. Kiaccuduxarms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHbie. OOmue
3aKOHOMEPHOCTH JeHCTBUsI dKojormdeckux (axropos. IlpaBmino munumyma (K.
Mmpenrens, 'O. JIubux). TonepaHTHOCTh. OBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak 3KoJIorHueckuil Qakrop. JleiicTBue pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIIbI PaCTCHUN U
YKUBOTHBIX 110 OTHOIIECHMIO K cBeTy. CUrHanbHas poib cBera. Doronepruoausm.

Temneparypa Kkak okonoruueckuii daxrtop. [elictBue Ttemmeparypsl Ha
opranu3Msl. [IOMKHIOTEpMHBIE W TOMOHOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE WU
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak 3kosiormueckui  ¢akrtop. IlpucnocoOinenust pacTeHuid K
HoJIIepKaHuo BoJHOro OanaHca. Knaccudukanus pacTeHHI 1O OTHOLIEHUIO K BOJE.
[TpucniocoOneHust )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHHsS OpPraHW3MOB: BOJIHAs, HA3€MHO -BO3JYyIIHas, IOYBEHHasd,
riyOuHHAs MOJIMIOYBEHHAS, BHYTPHUOPTaHU3MEHHAS. DU3NKO-XUMHYECKNE
0COOEHHOCTH cpel obuTaHusi opraHu3MoB. [IpucrnocobieHns opranu3MoB K KU3HU B
pPa3HBIX Cpelax.

buosiornueckue putMmbl. BHemHne u BHyTpeHHHE puUTMBL. CyTO4yHBIE U
roguyHeie putMbl. [IpHcnocoOIeHHOCTh OpPraHMW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kuznennnie Gopmbl opranuszmoB. [lonstue o xuzHeHHOU ¢opme. XKuzHeHHbIE
GopMbI  pacTeHMi: J1epeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJETHHE TpPaBhbl,
onHosieTHUE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS M 00pasa >KU3HH.

buotnueckue daktopel. Buapl OHOTHYECKMX B3aMMOJICWCTBHI: KOHKYPEHIIHS,
XMIIHUYECTBO, CcUMOMO3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxjieOHn4YecTBO). Herpoduueckue B3aumoaeicTus
(Tommueckue, dopuyeckue, dadpudeckne). 3HaUueHHEe OMOTHYSCKUX B3aMMOJICHCTBUI
JUIS CYyLIECTBOBAaHUS OPTraHW3MOB B cpelae obutanus. [IpyHIMI KOHKYpPEHTHOTO
VCKJIFOYEHUS.
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Jlemoncmpayuu:

Tabnuyvr u cxemwvl: «Oxomormdeckue (HakTopsl», «CBETOBOWM  CHEKTpPY,
«DKOJIOTUYECKUE TPYNIbl KUBOTHBIX II0 OTHOIIEHHIO K CBETY», «TemiokpoBHbIE
KUBOTHbBIE», «XOJOJHOKPOBHBIE JKMBOTHBIE», «DU3MONOIMYECKUE aJalTalluu
AKUBOTHBIX», «Cpeibl 00uTaHUs OPraHu3MoBy, «bronoruueckue puTMbl», «KU3HEHHBIE
dopMbl  pacteHuit»,  «KusHeHHble  (OpPMBI  JKUBOTHBIX»,  «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro Jiecay, «llemn mnuTaHus»,
«XuugHnuectoy, «Ilapazutuzm», «Konkypenuusa», «Cumounosy, «KommeHcammzmy.

Obopydosanue: repbapuu pacTeHUN U KUBOTHBIX, IPUCIOCOOJIEHHBIX K BIUSHUIO
pa3IMYHBIX AKOJIOTUYECKUX (PAKTOpPOB, repOapuu CBETOIOOMBBIX, TEHENMIOOWMBHIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBBIC, TEHENIOOUBbIE U TEHEBBIHOCIHMBBIC
KOMHATHBIE pAacTEeHHUs, TepOapud U KOJUICKIIMH TEIJIONIOOMBBIX, 3MMOCTOUKHX,
MOpPO30YCTOMYMBBIX pACTEHUM, Yydesna MTULl W 3Bepei, repOapuu pacTeHUH,
OTHOCSIIIUXCS K TUTpoduTam, Kcepoduram, Me30(utaM, KOMHATHBIE PACTEHUS JTaHHBIX
IpyMIl, KOJUIEKIIUH KUBOTHBIX, OOUTAIOIINX B Pa3HbIX Cpelax, repdapun U KOJJIEKLIUU
pacTeHMii M >KMBOTHBIX, OOJIAJAIONIMX YepTaMU MPHUCIOCOOICHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUM KHU3HHM, repOapuM U KOJUIEKIUM PACTEeHHMM U KUBOTHBIX
Pa3IMYHBIX >KU3HEHHBIX (DOPM, KOJUJIEKLIUHU >KUBOTHBIX, YYAaCTBYIOUIMX B Pa3IMYHbIX
OMOTHYECKHUX B3aUMOJACUCTBUSIX.

Jlabopamopnasa paboma «BbigBiieHHE NMPUCIOCOOJIECHUM OPraHU3MOB K BIHMSHUIO
CBETay.

Jlabopamopnasa paboma «BbigBlieHHE MPUCIOCOOJIECHUM OPraHU3MOB K BIHMSHUIO
TEMIEPATYPbI».

Jlabopamopnas paboma «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTMUECKHE XapaKTepUCTUKU nomyisuuu. llomynsiuusa kak Ouonormyeckas
cucteMa. Poilb HEOAHOPOMHOCTH cCpenbl, (pu3znyeckux OapbepoB M OCOOCHHOCTEH
Ovonorui BUAOB B (OPMHUPOBAHUHM MPOCTPAHCTBEHHON CTPYKTYpPHI TOMYJISIIHMA.
OCHOBHBIE NTOKA3aTeNId MOIMYISALUUU: YUCIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJIOBAs
CTPYKTYpa, pOKAAEMOCTD, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALUS.

OKOJIOTMYeCKasi CTpyKTypa mnomyisiqud. OLeHKa 4YWCIEHHOCTH —TMOIYJISIIUH.
JlvHamuka DoOnyJLUMU U €€ peryiasuus. DbHUOTHYEeCKHMH MOTEHIMal IOIYJISIIUU.
MopenupoBanue AMHAMUKH MOMyJsiuU. KpuBble pocTa YHCICHHOCTH MOMYJISIIUU.
KpuBbie BbKMBaHUS. Peryssiius YuCIEeHHOCTH TOMYJISIIHA: POJh (DAKTOPOB, 3aBUCAIIUX
Y HE 3aBUCSIIMX OT IUIOTHOCTU. DKOJOTHYECKHE CTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsarre 00 3K0JOrHYSCKOM HHUIle BUaa. MecrooouTanue. MHOTOMEpHAsi MOJICITb
skosiornyeckon Humu M. XarumHcoHa. Pa3mepsl OKOJIOTMYECKOW  HMILM.
[ToTeHuManbHAs U PeaTM30BaHHAs HUILIU.

Bup xak cuctema nomymisiuuii. Apeansl BUI0B. BUbl U X )KU3HEHHBIE CTPATErvU.
DKOJOTMYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTH MOBEJCHUS U MUTPALlMil )KUBOTHBIX. broJOornueckrue nHBa3uu
Yy’KEPOAHBIX BUJIOB.

Jlemoncmpayuu:

Hopmpem: J1.1A. XaT4YnHCOH.

Tabruyol u cxemvl: « IKOTOTUUYECKHE XAPAKTEPUCTUKHU NOMYJISAIUN,
«IIpocTpancTBeHHAasi CTPYKTYypa MOMyIsumn», «Bo3pacTHbie MUpaMUAbl MOMYJISLIHN,
«CKopocTh 3acesieHUs MOBEPXHOCTU 3€MIIU Pa3IUUHBIMU OpraHuzMamMmny», «Mojenb
skoJiorndeckor Humu JI.M. XatunHcoHay.

Obopyodosanue: TepOapuu pacTEHUN, KOJIJICKIIUHU YKUBOTHBIX.

Jlabopamopnas paboma «I1pucnocoOaeHust CEMSIH PaCTEeHUI K PACCEIICHUION.

Tema 9. DKo0JI0TrHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3sMoB. buoneno3 wu ero crpykrypa. CBsazu Mexay
OpraHu3MamH B OMOIIEHO3E.

Oxocucrema kak oTkpbiTass cucrema (A.Jl. Tencnu). DyHKIHUOHAIBHBIE OJIOKU
OpraHM3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peAylUeHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. AOuorudeckue 0J0Kku IKocucteM. [10uUBbI U Wb B
sKocucTeMax. KpyroBopoT BEmIeCTB U MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TIOKA3aTENU 3KOCUCTEMbl. broMacca W MpOAYKIUSA. DKOJIOTUYECKHUE
MUpaMUIbl YUCEN, OMOMACChl U SHEPTHUHU.

HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUM M WX MPUYUHBI. AHTPOIOTCHHBIE BO3JICUCTBUS HA CYKIIECCUH.
KnumakcHoe coobmectBo. buopasHooOpa3zue M MOJIHOTAa KpPYyroBOpOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBI.

AHTpOIIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuusa mexny
AHTPOTIOTEHHBIMU U PUPOTHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas diopa u
(dayna. CunaHTpomnuzaius Tropojckoil QayHsl. buosiornyeckoe u X034MCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

3aKkoHOMEpPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
skocucTteMax. llepeHoc »HepruM W BEUIECTB MEXKAY CMEXKHBIMH HKOCUCTEMAMHU.
Y cToHYnMBOCTh OPraHU3MOB, MOMYJISIIUA U YKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOTEHHBIX BO3JICHCTBHIA.

MeTo10510Tusl MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM..

Jlemoncmpayuu:

llopmpem: A.[l. Tencnu.

Tabauyer u cxemvi: «CTpyKTypa OMOLEHO32», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO
jecay, «IKOCUCTEMa XBOHHOro seca», «OyHKIMOHAJIbHBIE TPYIIBl OPraHU3MOB B
aKocucTeMey», «KpyroBopoT BemiecTB B 3Kocucteme», «llenmu nmuranus (macrOuiiHas,
JNETpUTHAS)», «DKOJOTUYECKass TMupamMuia 4Yucen», «DKOoJIorMuecKkas MnupaMuaa
Oouomacchl», « DKojoruyeckas mupaMujia sSueprun», «O0pazoBanue 00JI0TaY,
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«IlepBuunast cykueccusi», «BoccTaHoBiIeHHE Jjeca MOCIE MOXKapa», «IKOCHCTEMaA
o3epa», «ArpoieHos», «KpyroBopoT BellecTB M MOTOK HSHEPrUUM B arporeHo3e»,
«IIpumepsl ypbosKOCHCTEM.

Obopyoosanue.: TepOapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, Yyd4esa MTUIl U
3Beper, repOapuu KyIbTYPHBIX W JUKOPACTYIIUX PACTEHUN, aKBapUyM Kak MOJEIb
HKOCHUCTEMBI.

lIpakmuueckas paboma «3ydyenune u onucanue ypoO3KOCUCTEMBI.

Jlabopamopnass paboma «V3ydyeHune pa3zHOOOpa3vs MEJIKUX IMOYBEHHBIX
YICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX)).

Oxckypcus «IKCKYpCUs B TUITMYHBIN OUOTeo1eH03 (B AyOpaBy, Oepe3HsIK, eIbHUK,
Ha CyXOJOJbHBIN WM TOMMEHHBIN JIyT, 03€p0, OOJIOTO).

Ixekypcusi « IKCKYPCHsI B arpO3KOCUCTEMY (Ha MOJIE WK B TETUIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buochepa — oOmemnanerapuas o0Oojouka 3eMid, T/€ CYIIECTBYET WIH
CyIlIECTBOBaJia >XKM3Hb. Pa3BuTue mpeacTtaBieHuid o Omocdepe B Tpymax I. 3rocca.
VYuenue B.W. Bepnanckoro o Ouocdepe. Obnactu Ouocdepsl u ee cocras. KuBoe
BEILECTBO OMOC(hEphI U ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdepol. OcobeHHOCTH OHOCPeEepbl Kak
rJ100aNbHON 3KOCHCTEMBbI. JlMHamHueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOr€OXMMHYECKHE LHMKIbI (Yriiepoaa, a3ora). PUTMUYHOCTH SIBIICHUW B
ouocdepe.

3oHanbHOCTh OMocdepnl. [lonsitne o OGuome. OCHOBHBIE OMOMBI CYIIM: TYHApPA,
XBOMHBIE Jieca, CMEUIaHHbIE M IIMPOKOJIMCTBEHHBIE JIECa, CTENH, CaBaHHBI, ITYCTHIHH,
TPONMHUYECKHUE JIeca, BBICOKOropbsa. KimMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB
CYILH.

CtpykTypa ¥ (YHKIHS KUBBIX CHCTEM, OIEHKAa WX PECYpCHOTO TMOTCHIMATa U
Oonoc@epHbIX PYyHKIUH.

Jlemoncmpayuu:

llopmpemuwi: B.A. Bepnanckuii, J. 3rocc.

Tabnuyer u cxemwvi: «l'eochepnr 3emnm», «KpyroBopor azora B mIpupoje»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopoT KuciIopoga B IPUPOIE»,
«KpyroBopoT Boabl B ipupoae», «OCHOBHbIE OMOMBI Cyln», «KiuMaTtuyeckue mnosca
3emum», «Tynapa», «Tairay, «Cmemanabii Jecy, «lIIMpOKOIMCTBEHHBIA JECH,
«Crenby, «CaBannay, «llycTeiHs», « Tponnueckuit gec.

Obopyodosanue: TepOapun pacCTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMHU YKUBOTHBIX.

Tema 11. YestoBek u OKpy:xawIIas cpeaa

DKOJIOTUUECKHE KPHU3UCHI U WX NMPUYUHBL. BosnmelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYyIIHOM cpenbl. OxpaHa BO31ayXa. 3arpsi3HEHHE BOJHOW CpEMbI.
Oxpana BoaHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa TOYBEHHBIX PECYPCOB.
HN3meHnenune kimmara.
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AHTpONOreHHOE BO3JIEUCTBUE HA PACTUTENIbHBIA M JKUBOTHbIA mup. OxpaHa
PACTUTENIBHOTO U JKUBOTHOTO MHpa. OCHOBHbBIE NPUHIMUITBI OXpaHbl NpUpoAbl. KpacHble
kauru. Ocobo oxpansieMble npupogusie Teppuropun (OOIIT). borannyeckue caabl u
300JI0THYECKHUE TTAPKH.

OCHOBHBIE TIPUHLHUIIBI YCTOWYMBOTO PAa3BUTHA YEJIOBEYECTBA W MHPHUPOIBI.
PannonansHOE€ MPUPOIOIONIB30BAHUE W COXpPAaHEHHE OMOJIOTMYECKOro pa3zHooOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH T100ATBHBIX SKOJOTUYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOTO KPU3HUCA U €r0 BEPOATHBIE IMOCIEACTBHS.

Pa3BuTte METONOB MOHUTOPWMHIA pa3BUTUS  OMNACHBIX  TEXHOIEHHBIX

IIPOLECCOB. [emoncmpayuu:

Tabauyvl u cxemsl: «3arpsiz3HeHHE aTMOchepbl», «3arpsisHEHHE TUAPOCchEphD,
«3arpsi3HeHue mouBbl», «llapHuKoOBBIN 3PdekT», «Ocob0 oxpaHsemble TPUPOIAHBIC
TeppuTOpun», «MOAENH YIIPABIIEMOTO MUPAY.

Obopyoosanue. Gotorpaduu OXpaHsIeMbIX PACTEHUHN U )KUBOTHBIX KpacHOU KHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.

30



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
11O BUOJIOI'MX HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pEe3yJabTaThl OCBOEHUS MPOTpaMMbl TIO OWOJOTMM  Ha YPOBHE
CpemHero o0Iero o0pa3oBaHusl JOCTUTAIOTCS B €IMHCTBE Y4eOHOW M BOCHUTATEIHHON
JESITETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMUA POCCUUCKHMHU COIMOKYIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMUA B 0OIIIECTBE MPaBUIaMU M HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT IMpoOLlECCaM  CaMOIIO3HAHMs, CAMOBOCIHMTAaHUS U
caMopa3BUTHS, POPMUPOBAHKS BHYTPECHHEH MO3HUINH JTUIYHOCTH.

B pesynbTare m3ydeHus OWOJIOTHHM Ha YPOBHE CPEIHETO OOIero oOpa3oBaHUS Y
oOyuatomierocs OyayT copMUpPOBaHBI CJICIYIOMINE JIMYHOCTHBIE PE3YIbTATHI:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

CPOpMHUPOBAHHOCTH I'PAXKIAHCKOU MO3UIMU 00YUaAIONIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, yBaXKEHUE 3aKOHA
Y TIPaBOIOPSI/IKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JACATEIBHOCTHU MPHU CO3TAHUH YICOHBIX
MPOEKTOB, PEIICHNN YYCOHBIX U MMO3HABATEIbHBIX 3aJ1a4, BBIITOJIHEHUN OMOJIOTHYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTh OMpPEACNATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHUE YYWUTHIBATH B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUSL JIIOJICH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COIIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBHITIOJIHEHUS yUEOHBIX,
MO3HABATENLHBIX U UCCJIEIOBATEIBLCKUX 3a/1a4, YBAXXUTEILHOTO OTHOIIECHUS K MHEHUIO
OTIIIOHEHTOB MPHU 0OCYKJIECHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMUPOBAHHOCTh POCCHUUCKON TPaKTAHCKOM UIAECHTUYHOCTH, NATPUOTH3MA,
YBaXKEHHSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoM, ropmoctu 3a
CBOM Kpai, cBOW PoanHy, CBOM #3BIK M KyJbTYpy, IpOLUIOE MW HACTOSLIEE
MHOTOHAaIMOHAJIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIEAUI0O U TMAMSTHUKAM TPUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATH BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMONOTHY, TTOHUMAHKS 3HAYCHHUS OWOJIOTHMH B MO3HAHWM 3aKOHOB MPHUPOJIBI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIIECTBa;

uaelHas yOeXJIeHHOCTb, TOTOBHOCTh K CHOyKeHHI0O u 3ammurte OreyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;



3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSI:
OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUIICKOTO HApO/1a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;
CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUECHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;
OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OyAYyIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTENISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HaHHOTO TPUHATUS LIEHHOCTEH CEMEHHOM KM3HU B COOTBETCTBUU C TPATUIUSMU
Hapo 0B Poccuu;

4) 3¢TETHYECKOIr0 BOCIIUTAHNS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas JCTETHKY ObITAa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILIECHUI;

MOHMMAaHNE YMOIIMOHAIEHOTO BO3CHCTBHS KUBOM MPUPOIBI U €€ IEHHOCTH;
TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE TTPOSBIISITH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) pu3uUecKoro BOCIIUTAHMSA:

MOHMMAHUE U peain3alusl 3JI0POBOTO M OE30MacHOr0 00paza >KU3HU (30pOBOE
NUTaHUE, COONIOICHNE TUTHCHHYECKUX TMPaBWI U HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHATUN W OTJABIXA, peryiisipHas (u3nueckas akTHBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY
3JI0POBBIO;

MOHMMAaHWE [IEHHOCTH MPAaBWJI UHAWBHIYATIbHOTO W KOJUIEKTHBHOTO 0€30MacHOTro
MOBEJCHUS B CUTYAIUSX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JHOJIEH;

OCO3HAHHWE TOCIACACTBUH W HENMPHUATHS BPEAHBIX MPHUBBIUCK (YIMOTPEOICHUSI
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) TPy10BOT0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM [JEITEIBHOCTH TEXHOJOTMYECKOM U  COLMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WMHUIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

WHTEpeC K pa3audyHbiM cdepaMm MNpodecCHOHANTBHON AESATEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BHIOOp Oyayuiel mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CITIOCOOHOCTBH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTKEHUN
BCEH JKU3HU;

6) IKOJIOTHYECKOT0 BOCTIMTAHMS

HKOJIOTHYECKHU 1€eCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHHE  YPOBHS  HDKOJIOTMYECKOM  KyJNbTypbl: NPHOOpPETEHHE  OmbITa
IUTAHUPOBAHUS TIOCTYNKOB U OLEHKHM MX BO3MOXHBIX MOCIEACTBUM AJIsi OKpY’Karolen
Cpenpbl;

OCO3HaHHE TJ00aJbHOrO XapakTepa OHKOJIOTMYEeCKHX mpodieM u myTed ux
pelLIeHuS;

CIIOCOOHOCTh HCIOJB30BaTh MpHOOpeTaeMble PU M3YYEHUU OUOJOTUU 3HAHUS U



YMEHUS TIPU PEIICHUU MPOOJIEeM, CBI3aHHBIX C PAIMOHAIBHBIM MPUPOIOIIOIH30BAHUEM
(cobnrofeHue TmpaBUil TMOBEACHUS B TNPHUPOJAE, HANPABICHHBIX HA COXpaHEHUE
paBHOBECHSI B 9KOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OHOCheEpDI);

aKTUBHOE HENpPUITHE NEWCTBUM, NMPUHOCAIIUX BpEI OKpYXKaloulehd MNpUpoIHON
cpede, yMEHHE IMPOTHO3UPOBATh HEOJArONPUSATHBIE H3KOJIOTMYECKUE MMOCIEICTBUS
IpeANnpPUHUMAEMbIX IEUCTBUM U MPEJOTBpALATh UX;

HaJMYue Pa3BUTOrO0 HKOJOTMYECKOIO MBIIUICHUS, SKOJIOTMYECKOW KYJIbTYPHI,
OTBITA JIESITEIBHOCTH SKOJOTHMYECKON HAMpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
UMHU B TIO3HABaTEIbHON, KOMMYHUKATUBHOW M COLIMAJILHOM MpPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JAESITEIIBHOCTH IKOJIOTHYECKON HApPaBI€HHOCTH

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UWTATEIbCKOM KyJNbTYpbl Kak CpeACTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MO3HAHUS MUDPA;

NMoOHMMaHue crnenupuKu OHOJIOTMM KaK HayKd, OCO3HaHUsi €€ poJid B
GOpMUPOBAaHUU  PAIIMOHAIBHOTO HAYYHOTO  MBIIUICHUS, CO3JIaHUM  1IEJIOCTHOTO
Npe/ICTaBlIeHUusT 00 OKpyXkaloleM MHpEe KaKk O €IMHCTBE NPUPOJbI, YEJOBEKa W
00111ecTBa, B TO3HAHUM MPUPOJAHBIX 3aKOHOMEPHOCTEU U PELICHUU MPOOJIEM COXpaHEHUS
MPUPOTHOTO PABHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsi COBPEMEHHON IMBUJIM3AIUU:
oOecriedyeHrussT HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PElIaTh PECYpCHbIE MPOOJIEMbI Pa3BUTHUSL YEIOBEUECTBA,
MOUCKa IMyTeW BBIXOJA W3 TIJIOOANBHBIX HSKOJOTHYECKHX TpoOJieM U 00eCleueHUs
nepexo/ia K YCTOMYMBOMY pa3BUTHIO, PAlMOHAJIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB 1 (hOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCThH B TOJYYCHUH OMOJIOTMYECKUX 3HAHWUU B IEJISX MOBBIMICHUS
o0IIel KyJnbTyphl, €CTECTBEHHO-HayYHOM TPaMOTHOCTH, KaK COCTaBHOMW dYacTu
(GYHKIMOHATIBHOM TPaMOTHOCTH — oOydarommxcs, (opmupyeMoi Tpu H3yuYeHUU
OMOJIOTHH;

MOHMMAHUE CYHIHOCTH METOJOB TMO3HAHHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, ClIOCOOHOCTH MCMOJIb30BaTh MOJIydaeMble 3HAHUS JJIsl aHAM3a U OO0BSICHEHUS
SABJICHUN OKPY’KAIOIIEro MUpa M MPOUCXOJAIINX B HEM H3MEHEHUH, YMEHHE J€laTh
000CHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAay4YHBIX (DAKTOB U HMMEIOIIUXCSA JAHHBIX C
LEJIBI0 TOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSTENIbHO HKCIIOJb30BaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHUE [IEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MPOEKTHYIO M HUCCIIEA0BATENBCKYIO NESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CITOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CAMOOOPA30BAHUIO,
K aKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHHM MO0 OMOJIOTUU B COOTBETCTBHUH C KU3HCHHBIMU
OTPEOHOCTSIMU.

B mporecce mOCTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS OOYYarONTUMUCS
MpPOrpaMMbl  CPEHEr0 001Iero o0pa3oBaHUsA y OOYYaIOIIUXCS COBEPIICHCTBYETCS
AMOIMOHAIIbHBIN UHTEIJIEKT, TTPEANOIaralommii copMUpoOBaHHOCTD:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBLHON Cephl, OBITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEJICHUE, CTIOCOOHOCTD aallTUPOBATHCS K SMOIIMOHATILHBIM
WU3MECHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHXKECHUIO LU H
yCIieXy, ONTHUMHU3M, HHUIMATHBHOCTb, YMEHHE JEHCTBOBATh, MCXOJAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh OMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYWUTBIBaTh €r0 TP OCYIIECTBICHHMM KOMMYHHUKAIIUH, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPauMBaTh OTHOIIEHUS C
JPYTUMH JIFOAbMHU, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peiiaTh KOHMOIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ysbTaThl OCBOSHUS ydeOHoro mnpeamera «buoiorusy»
BKJIIOYAIOT: 3HA4UMble 11 (OpPMHpPOBAHUS  MHPOBO33PEHHS  OOyYarOITUXCS
MEXIMCHHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAYYHBIC TIIOHATHS, OTPaKAIOIIUE
IIEJIOCTHOCTh ~HAYYHOH KapTHHBI MHpa H  CHEeUU(PUKY METOJOB  ITO3HAHMS,
HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTHs, SBJIEHHE, IIPOIlecC,
CHUCTeMa, Hay4HbIM (akT, NOPHHIUI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
HcclieJoBaHue, HaOMI0JeHHe, M3MEpPCHHE, DKCICPUMEHT W APYTHeE); YHUBEPCAIbHBIC
yaeOHbIC  AcicTBHS  (ITO3HABATeNIbHBIC, KOMMYHUKATHBHBIC,  PETYISTHBHBIC),
obecnieunBaronye (GopmupoBaHue (QyHKIIMOHATLHON TPAMOTHOCTH M COIMAIBHOU
KOMIIETEHIIMA OO0YYarOIIUXCs; CIIOCOOHOCTh OOYYaIOImUXCS MCIOJIB30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS UM YHUBEpPCAJIbHBIC YUYCOHBIC
JICVCTBYS B MIO3HABATEIIBHON U COIMAIIBHOM MPAKTHKE.

B pesynbrare m3ydeHuss OMOJIOTHMM HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHHS Y
obOyuaromerocs Oyayr choOpMHUpPOBaHBI ITO3HABATEIbHBIC YHHBEPCAIbHBIC Y4YeOHBIC
JEWCTBUS, KOMMYHUKATHUBHBIC YHUBEpPCAJIbHBIC YUYCOHBIC JCHCTBUS, PETYJISITUBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITCIHHOCTD.

Ilo3naBaTejbHBbIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble Jioru4yeckue 1eicTBUs:

CaMOCTOATENFHO (HOPMYTUPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
ee BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaAJIN3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu,  000OIIEHUs), PACKpPhIBaTh  CMBICI
OHMOJIOTHUECKUX MOHATHH (BBIICIATh X XapaKTepHbIC MPU3HAKH, YCTAHABINBATEH CBSI3U
C IPYyTUMU TIOHATHSIMU);

OTIPEJIEIISITH TEJIN JeATEILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IEJISIMU;



UCIIOJIb30BaTh OMOJIOTMYECKUE TMOHATUS [Jisi OObsICHEHUS (PAKTOB M SBIICHUMN
YKUBOM MPUPOJIbI; CTPOUTD JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHbBIC, IEyKTUBHBIE, IO
aHAJOTMM), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUST B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUECHUS;

IIPUMEHATh CXEMHO-MOJECIIBHBIE CPEACTBA I IPEACTABICHUS CYLIECTBECHHBIX
CBSI3€M U OTHOILLIEHUI B U3y4aeMbIX OMOJOIMYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTO po/ia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3zpabarbiBaTh IJIaH pEIHIEHUs NOpoOJIEMbl C YYETOM aHalIW3a HMEIOIUXCS
MaTEepUAIIBHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JCATEIBHOCTb, OLIEHMBATH COOTBETCTBUE DPE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKU IIOCIIEICTBUI ACATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATh pa0OTy B YCJIOBHUSIX PEaIbHOr0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aMMOJIEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX IPOOJIEM.

ba3oBpIie Hccien0BaTEeIbCKUE JEUCTBH .

BJIAJETh HABBIKAMHM Y4Y€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH,
HaBbIKaMU pa3peleHus npodsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a]ad, IPUMEHEHUIO Pa3jIu4HbIX METOOB
MO3HAHUS;

VICITOJIB30BATh PA3JIMYHbIC BUJIbI IEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0
MHTEPIIPETALNU, TPEOOPa30BaHNIO U IPUMEHEHUIO B YUYEOHBIX CUTYyalUsIX, B TOM YHCIIE
IIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpOBAaTh HAy4YHBIM TUI MBIIUICHUS, BJIaJ€Th HAYYHOW TEPMHHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTh M  (opMynupoBaTh COOCTBEHHBIE 3aJayd B  00pa3oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh IPUUMHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a]a4y, BbIIBUTAaTh
TUIIOTE3Y €€ PEILIECHUs, HAXOAUTh apryMEHThI IJIsl TOKa3aTeJIbCTBA CBOMX YTBEPKACHUH,
3aJ1aBaTh MAPaMETPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh MOJYYCHHbIE B XOJE PEIICHUS 3aJauM pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;
OCYUIECTBJISTH 1€JICHANPABIICHHBIN TOUCK MIEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUSA B
poheCCUOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 U MPAKTHYECKYyl0 o00iacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, NpeajiaraTb OpPUTMHAJIbHBIE MOJAXOJbl W pELICHUS,
CTaBUTb MPOOJEMBI U 3a/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

Pa6ota ¢ nuadopmanuei:
OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMAINU (TEKCTE y4eOHOTO
0COOMSI, HAYYHO-TIOMYJIIPHOM JTUTEpaType, OMOIOTUYECKUX CIOBAPSAX U CIIPABOYHUKAX,

36



KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIW3UpPOBaTh HHPOPMAIUIO
pPa3IMYHBIX BUJOB U (HOPM MPEJCTABICHUS, KDUTUUECKU OLICHUBATH €€ JOCTOBEPHOCTH
U HEMPOTHUBOPEUYUBOCTD;

(dbopMyIupOBaTh 3aIPOCHI U MPUMEHSTH PA3TMYHBIE METOABI IIPHU TIOUCKE B 0TOOpPE
ouonornueckoi nHGpopMaIu, HeoOXOJUMOMN AJIs BHITTIOTHEHHS YIeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HUCIHOJIb30BaHUS MHMOPMAIMOHHO -KOMMYHHMKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJbTYPY AKTHUBHOTO HCIOJIb30BaHUSI PAa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEIBHO BBIOMPATH ONTUMANBHYIO (OPMY MPEICTABICHUS OUOIOTUYECKON
uHpopManuu (cxeMbl, rpadUKH, IMarpaMMbl, TaOJIUIIBI, PUCYHKH U APYTOE);

HCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA PHU paboTe ¢ OMOIOTMUECKOM
uH(poOpMalel: TPUMEHITh XUMHUUYECKHe, (PU3NYECKUEe U MaTeMaTUYeCKHe 3HAKU U
CUMBOJIBI,  (opMmyJibl,  aOOpeBHAaTypy,  HOMEHKJIATypy,  HCIOJb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO -CUMBOJIMYECKUE CPEICTBA HATTISITHOCTH;

BJIAJICTh HABBIKAMH DPACMO3HABaHUs M 3alUThl MHGOpMAIKU, WHOOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
OOwenue:

OCYIIECTBIJIITh KOMMYHHKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO Y4acCTBOBATh B
JMajore WIA JHCKYCCMU IO CYHIECTBY O0OCYyXJaemMoll Tembl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJEHUS OTHOCUTEIBHO BBIIIOJIHEHNUS MPEJIaracMoy 3a/1auH,
YYHUTBIBATh UHTEPECHI M COIVIACOBAHHOCTH MO3HUIMM JIPYTUX YYaCTHUKOB JHAJIOTa WU
JTUCKYCCHH);

pacro3HaBaThb HEBEpOaJbHBIE CpeACTBa  OOILIEHUS, [OHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(QIMKTHBIX CUTYyallUd, yMETb
cMAr4YaTh KOH(QIUKTHI U BECTH NEPETOBOPHI;

BJA/JE€Th pPA3IUMYHBIMM CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUS, MOHMMATH
HaMEpPEeHUs JPYTUX JIOJAEH, IPOsABIATh YBAKUTEIbHOE OTHOIICHHUE K COOECETHUKY U B
KOPPEKTHOU GopMme (HopMyaupoBaTh CBOM BO3PAKEHNUS;

pPa3BEpHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHHMS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHUMAaTh M WCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHIWBUIYATBHOU
paboThl TpU penieHuH OMOJOTUYECKON TPOOIEeMBbl, 0OOCHOBHIBATH HEOOXOJIMMOCTH
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBHSI IPU PEIICHUH YIeOHOW 3a/1a4u;

BBHIOMpATh TEMATHKy W METOABl COBMECTHBIX JICHCTBUH C Yyd4eTOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjeHa KOJUICKTHBA,;

MIPUHUMATD 1I€JTH COBMECTHOM JESTEILHOCTH, OPTaHN30BBIBATh M KOOPJAMHUPOBATH
JEHCTBUS TI0 €€ JOCTHKEHHUIO: COCTABIIATH TUTAH JIEHCTBUH, paclpeIesTh POJIA C yIETOM
MHEHUH YJaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;
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OIICHWBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YYAaCTHMKA KOMAaHIBI B OOIIHIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb  HOBbIE MPOEKTHI, OIICHUBATh HWJEU C TMO3UIMU  HOBH3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISTh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IUYHBIX CUTYAIIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIe 1eiCTB Us
Camoopranuzamnus:

HCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBIABJICHUS TPOOJIEM B X PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYaILIUSX;

BBIOMPATh HA OCHOBE OMOJIOTHYCCKUX 3HAHUH TICJICBBIC U CMBICTIOBBIC YCTAHOBKHU
B CBOMX JICUCTBUAX U MOCTYNKAX [0 OTHOILICHUIO K JKMBOUW MPUPOJIE, CBOEMY 310POBbIO
1 3JI0POBBIO OKPYKAIOIIUX;

CAaMOCTOSITE€JILHO OCYIIECTBIATH MO3HABATEIbHYIO NESITEIbHOCTD, BBISBISATH
npoOeMBbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3aJjaull B 00pa30BaTeIbHOM
NEATEIIBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTABJISITh MJIaH PEIICHUS MPOOJIEMBbI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUT;

JeaTh OCO3HAHHBIN BBHIOOP, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHUE;

OIICHUBATh MPUOOPETECHHBIN OIBIT;

CIoco0CTBOBATH (DOPMHUPOBAHUIO U TIPOSIBIICHUIO IITUPOKOU PYIUITUU B Pa3HBIX
007acTAX 3HaHUI, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHbBIA U KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

NAaBaThb OLICHKY HOBBIM CHTyalHsIM, BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENAM;

BJa/IeTh HABbIKAMHU IO3HABATEJIbHOM pedieKkcuu Kak OCO3HAHUS COBEpIIAeMbIX
JNEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM, HCIOJb30BAThH
npueMsbl pedaeKCUH sl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHUS;

YMETh OLEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PELIEHUS 0 WX CHUKEHUIO;

IIPUHUMATh MOTHBBI M apIyMEHTBI APYTUX IIPH aHAJIU3€E PE3YJIBTATOB AEATEILHOCTH,

IIpunsTHe ceds U APYyrUx:
MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX NPHU aHATIU3€ PE3YJIbTATOB ACSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUITUOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIMU JPYTOro YeIOBEKa.
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INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE  pe3ydbTaThl  OCBOCHUSA  COJAEpPX AHUS  ydeOHOTO  MpenMeTra
«buonorus» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecriedeHre MpodUiIbHOTO
o0yueHust oOydarontuxcss Ouosiorud. OHU BKJIIOYAIOT: crenuduyeckue s OMOJIOTHH
Hay4YHbIC 3HAHUSA, YMCHHUS W CIIOCOOBI JICHCTBHHA IO OCBOCHHIO, MHTEPIIPETAIIUN WU
peoOpa30BaHUI0 3HAHHMM, BUIBI JCSITCIBHOCTH IO IMOJYYCHHUIO HOBBIX 3HAHUU M HUX
NPUMEHEHUIO B Pa3UYHBIX yUCOHBIX, a TAKXKC B pEajbHBIX JKU3HCHHBIX CHUTYyaI[UsX.
[TpeaMeTHBIC PE3yNIbTAaThl IPEICTABIICHBI TI0 T0JIaM U3Y4YCHUS.

[IpenMeTHbIE pe3ysbTaThl OCBOCHUS yueOHOTO npeaMera «buonorus» B 10 kiacce
yrayOJeHHbIN YpOBEHb HANlPaBJICHbI Ha:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B MO3HAHUHM 3aKOHOB
OpUPOABl U PEHICHUH MPOOJIEM pPaIMOHAIBHOTO MPUPOJONOIL30BaHMS, O BKIIAJE
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJE€HUE  CHCTEMOW  OMOJIOTMYECKMX  3HAaHWM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIme OMOIOTHYECKNE TEPMUHBI U MOHATUS (3KU3HB, KJIETKA, OPraHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJIAIMS, CAMOBOCIIPOU3BE/ICHUE, HACIEIACTBEHHOCTD,
U3MEHUYMBOCTh, POCT WU pa3BUTHE), Ouoyioruueckue Teopuu (kierouHas Tteopus T.
[[Iganna, M. Illneinena, P. BupxoBa, xpoMocoMHasi Teopusi HaciaeACTBEHHOCTH T.
Moprana), yuenust (H.M. BaBunoBa — 0 meHTpax MHOIrooOpas3usi U MPOUCXOXKIECHUS
KYJbTYPHBIX PAaCTEHHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB I€PBOTO TOKOJIEHUS,
pacileryieHusl, 4YUCTOThI TaMeT, He3aBUCHUMOTO HacienoBanus [. Menaens,
TOMOJIOTHYECKHX PSIJIOB B HacyienacTBeHHOM u3aMeHunBocTyd H.M. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJaMH HAYYHOTO T[IO3HAHUS, HWCMOJb3yEeMbIMU B
OMOJIOTMYECKUX  HMCCJIEJOBAHUSX  KUBBIX  OOBEKTOB  (OMHCaHUE, HU3MEPECHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOUYHBIX OPTraHW3MOB, B TOM 4HCIie OaKTEpHid,
rpu0OB, pacTEHUM, >KUBOTHBIX W YEJOBEKa, CTPOEHHS OPraHOB M CHUCTEM OPraHOB
pacTeHMil, KMBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACATEIbHOCTH, MPOTEKAIIINX B
OpraHu3Max pPaCcTeHU, >KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKHX MPOIECCOB: OOMEHa
BeleCTB (MeTa0oyM3M), TPEBpAIEHUs DSHEPrUHM, OpOXKEHHsS, aBTOTPOGYHOTO U
reTepoTpo(HOro TUNOB MHUTAHMS, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeWo03a,
ramMeToreHe3a, AMOpUOreHe3a, MNOCTAIMOPUOHAIBHOTO  Pa3BUTHUSA, Pa3MHOXKEHHS,
WHIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS TE€HOB,
reTepo3uca, MCKYCCTBEHHOIO 0TOOPa;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXIYy OpraHOMAaMU KIETKH M HX
GYHKIUSAMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW U WX (PYHKUIMSIMHU, MEXIY OpraHaMHu U
CHUCTEMaMU OPraHOB Y PaCTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (DYHKIIUSIMH, MEKTY
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CHUCTEMaMH OpPTaHOB M WX (YHKIHMSIMHU, MEXKIY dTaraMd OOMEHa BEIECTB, TAIlaMH
KJIETOYHOTO IMKJIAa U JKMU3HEHHBIX IHUKIOB OpPraHU3MOB, dTanamMu 3MOpPHOHAIBHOIO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (PaKTOpaMH CpeJibl OOUTAHMUS;

YMEHUE BBISBISATH OTIUYHUTEIbHBIE TMPU3HAKA JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX M YEJIOBEKA;

YMEHHE  UCIIOIb30BaTh  COOTBETCTBYIOIIUME  ApPryMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHI0O U CHUMBOJMKY JUISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;

yMEHUE peliaTh OWOJOTUYECKUE 3a7aud, BBIABISITH NPUUYUHHO-CIEACTBEHHBIC
CBSI3U MEXKIY HCCIEIYEMBIMU OHOJIOTHUYECKHUMH TPOIECCAMH U SBJICHHUSMH, JCNIaTh
BBIBOJIb M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOPHBIE U MPAKTUYECKHE paboThl, COOI0IaTh MpaBUIIa
npu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIABUTATh THIIOTE3bI, TPOBEPATHh MX IKCIICPUMEHTAILHBIMU CPEICTBAMH,
dbopmynupys 1eb UCCIECIOBaHUS, aHAIM3UPOBATh MOJTYUYEHHbIC PE3YJIbTaThl U JI€NIATh
BEIBOJIBL;

yMEHUE Yy4YacTBOBAaTh B Y4eOHO-MCCIENOBATEIbCKOM paboTe 1o Ouosoruw,
HKOJIOTUM W MEAMUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, W
MyOJIMYHO MPEACTABIIATh MOJYYCHHBIE PE3yJIbTaThl HA YYEHUUECKUX KOH(DEPECHITUSX;

YMEHHE OIIEHUBATh ITUYECKHUE ACTEKThl COBPEMEHHBIX HCCJICJOBaHUN B 00JIaCTH
OMOJIOTMM W  MEIMIMHBI  (KJIOHUPOBaHWE, HCKYCCTBEHHOE  OIUIOAOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIECTBJISTh OCO3HAHHBIM BbIOOp Oyaymiel mnpodeccuoHaIbHOM
JEATeIbHOCTH B 00JlacTh OWOJIOTHM, MEAUIMHBI, OWOTEXHOJOTUM, BETEPUHAPUH,
CEJIbCKOTO XO3SIMICTBA, MHUIIEBOM MPOMBIIIJICHHOCTH, YIUIYOJsATh TO3HABATEIbHbIN
WHTEpEC, HAMpaBJICHHBII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccun u
NpOJOJDKEHHEe  OMOJIOTMYECKOTO  O0pa3oBaHUSl B OpraHU3AlMSIX  CPEIHEro
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenMeTHBIC pe3yNbTaThl OCBOCHUS YyueOHoro mpeamera «buomorus» B 11
KJiacce:

c(hOpPMHPOBAHHOCTh 3HAHUI O MECTE M POJM OMOJOTHH B CHCTEME €CTCCTBEHHBIX
HayK, B (DOPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B
MO3HAHWW 3aKOHOB TPHPOABI M PEIICHHH SKOJOTHYCCKUX MPOOJIEeM dYeloBeYeCTBa, a
Tak)kK€ B PEIICHWH BOIMPOCOB  PAIMOHAIBLHOTO  MPHUPOONOIL30BAHUS, W B
dbopMHpOBaHUN TIEHHOCTHOTO OTHOIICHHS K TPHUPOJE, OOIIECTBY, YETOBEKY, O BKJIAJIC
POCCHICKUX U 3apYOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CHUCTEMOW OHOJIOTMUECKMX 3HAHWHA, KOTOpas BKIIFOYACT
ompe/eseHUs] ¥ TIOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOININX OMOJOTUYECKUX TEPMUHOB
U TOHATUH (BHI, dKOocucTeMa, Ouocdepa), OMOIOTHYECKHE TEOpHUH (DPBOJIOIMOHHAS
teopust Y. [lapBuna, cuHTeTHYEeCKas Teopus 3Botonun ), yauenus (A.H. CeBeprioBa —
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0 MyTsIX W HampaBieHusix spomtouuu, B.M. Bepnaackoro — o Guocdepe), 3aKOHBI
(renetnueckoro paBHoBecus J[. Xapau u B. BaiinOepra, 3apoasimeBoro cxoactsa K.M.
bapa), mpaBmna (mMunmmyma lO. JIuOGwxa, HSKOJOTHYECKONW NHUPAMHIBI JHEPTHH),
runote3sl (runore3a «mupa PHK» V. I'mnbepra);

YMEHHE BJIaJIeTh OCHOBHBIMU METOJIaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMBIMU B
OMOJIOTUYECKUX UCCIICTOBAHMSIX KUBBIX OOBEKTOB M SKOCHCTEM (OMUCaHNE, U3MEPCHHUE,
HAOJIOICHUE, DSKCIEPUMEHT), CIOCO0aMM BBISIBJICHUS W OICHKA AHTPOIOTEHHBIX
VW3MEHEHU B IPUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MTPU3HAKHU: BUI0B, OMOT€OIIEHO30B, IKOCUCTEM U
onocdeprl, CTAOMIN3UPYIOMIETO, IBIKYIIETO U Pa3pPhIBAIOIIETO €CTECTBEHHOTO 0TOODA,
AUTOTIATPUYECKOTO M CUMITATPUYECKOTO BUIA000pA30BaHUS, BIUSHHS IBIDKYIIUX CHIT
DBOJIIOIMU Ha TeHOGOH] TOMYJISAIUH, MPUCIOCOOJICHHOCTH OPTaHU3MOB K Cpeje
oOuTaHMs, YepeIOBaHWS HAIPABJICHHUM 3BOJIOIMU, KPYroBOPOTA BEIIECTB M TOTOKA
HSHEPIUM B SKOCUCTEMAX;

YMEHHE yCTaHABJIMBATh B3aUMOCBS3U MEXY MPOIIECCAMU SBOJIIOINH, JBIKYITUMHU
CUJIaMU aHTPOIOreHe3a, KOMIIOHEHTaMHU Pa3JIMYHbIX AKOCUCTEM U MPUCTIOCOOTIECHUSIMHU
K HUM OPTraHU3MOB;

YMEHHUE BBISBIATH OTJIWYUTEIbHBIC MPU3HAKHU KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh
BUJIOB K cpelie oOUTaHUsl, aOMOTHYECKUX M OMOTUYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€Ml  OpraHM3MOB B  COOOIIECTBAaxX, AHTPOIOICHHBIX HW3MEHEHWl B
AKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyMEHTHI,  OHOJOTMYECKYIO
TEPMUHOJIOTUI0O U CHUMBOJIMKY JUISl JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIIN, B3aUMOCBS3M OpPraHU3MOB U CpeAbl OOUTAHUS, €IUHCTBA
YEeJIOBEYECKUX pPac, HEOOXOJIMMOCTH COXPAaHEHHUSI MHOTO0Opa3vs BHUJIOB U IKOCHUCTEM
KaK yCJIOBUS COCYIIIECTBOBAHUS TPUPOJIBI U YEJIIOBEUECTBA;

yYMEHUE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBISIBIISTH TPUUYUHHO-CIICACTBEHHBIEC CBSI3H
MEXKTy UCCIIETyEMbIMU OMOJIOTMYECKUMHU MPOIECCAMU U SIBICHUSIMU, JIeJIaTh BBIBOABI U
MPOTHO3bI HA OCHOBAHUU TIOJTYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIOJIHATE J1aOOPATOPHBIC M MPAKTUUECKUE padOThl, COOMIOATh MpaBUiIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 00OPYAOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPITh UX AKCIEPUMEHTAIBLHBIMU CPEACTBAMH,
dbopmynupys 1eb UCCIECIOBaHUS, aHAIN3UPOBATh MOJTYYEHHbIC PE3yJbTaThl U JI€NIaTh
BBIBOJIBL;

YMEHHE YyYacTBOBaTh B Y4EOHO-UCCJIEAOBATEILCKOM pabdoTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEAUIIMHE, TMPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, U
MyOJIMYHO TIPEACTABIIATH MOJYYCHHBIE PE3yJIbTaThl HA YYEHUUECKUX KOH(DEPECHITUX;

YMEHHE OIIEHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOXKICHUM KU3HH, 4YeJIOBEKa U
YEeJOBEYECKUX pac, O TMPUYUHAX, TOCIEACTBUAX M CHoco0ax MPeaoTBpAIICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;
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yMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mpodeccruoHanbHON
JESTEIPHOCTH B 00JACTH OMOJIOTUH, 3KOJOTHH, MPUPOJONOIL30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUH, CEIBCKOTO  XO34WCTBA, MHUIIICBOM
MIPOMBITIUICHHOCTH, ~ yIAyOJsATh TO3HABATCIBbHBI WHTEPEC, HAIpaBJICHHBIA  Ha
OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH MPOGECCUU U MPOJOKEHHE OMOJIOrMYeCKOro
o0pa30BaHus B OpraHU3alUAX CPeIHEro MpodeccuoHaIbHOTO U BHICIIET0 00pa30oBaHUsl.

42



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
No HaumenoBanne tem | KommuectBo OcCHOBHBIE BUBI ICATCIIBHOCTH
[IporpammHoe conepkanue
/T y4eOHOTro mpeaMeTa 4acoB 00yJarommxcsl
1 | Tema «buojiorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpeMeHHas OMoJIOTHs — PackpsiBaTh conep:kaHnre TEpPMHUHOB

KOMILJIEKCHAsI
HayKa U KaK 9acTh
COBPEMEHHOTO
00I1IeCTBa

KOMIUIEKCHas Hayka. KparTkas ucrtopus
pasButusa 6uonoruu. buonoruueckue
HAYKH U U3y4aeMble UMH MPOOIIEMBI.
OyHIaMeHTalIbHbIC, TPUKIAIHBIE U
MIOMCKOBBIE HAYyYHBIE UCCIIEIOBAHUS B
OMOJIOTUH.

3HaueHue OMoJoTHH B (HOpMUPOBAHUN
COBPEMEHHOMU €CTECTBEHHO-HAYYHON
kapTunbl mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMOIOTHEN. 3HAYCHNE
OMOJIOTHH B IPAKTUYECKOM
NESTEIbHOCTH YeJIOBEKA: METUIIMHE,
CEJIbCKOM XO03SIHCTBE,
MIPOMBIIIUIEHHOCTH, OXpaHe PUPOJIBI.
HemMoHCTpaLun

Ilopmpemul: Apucrotens, Teodpacr,
K. Jlunuen, XX.b. Jlamapk, Y. JlapsuH,
V. T'apsen, I'. Menaens,

B.U. Bepnanckuit, N.I1. I1aBnos,

Y TIOHSITUI: HAYYHOE MUPOBO33PEHHUE,
Hay4YHasi KapTUHa MUPA, HAYYHbBIN
METO/1, TUTIOTE3a, TEOPUSI, METO/IbI
UCCJICI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJb
Cpeau APYrux €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIAJ] OTEUECTBEHHBIX
YUEHBIX B pa3BUTHE OMOJIOTHUHU.
OueHuBath posib OMOJIOTUYECKUX
OTKPBITUM U UCCIICIOBAaHUN B PA3BUTHU
HayKH U MPAKTUYECKOU JIeSITEILHOCTH
JO/IEH.

[lepeuncnsaTs npodeccun, CBI3aHHBIE
C COBPEMEHHOM OMOJIOTHEN.
[TpuBOAUTH IPUMEPHI TPAKTUYECKOTO
WCIIOJIb30BAHUS IOCTHYKEHHUM OMOJIOTHH
B MEJIUIIMHE, CEITLCKOM XO3SICTRBE,
MPOMBIIIUIEHHOCTH U OXpaHe PUPOIbI
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H. . MeunukoB, H.1. BaBuios,
H.B. Tumodees-Pecosckuii, /.
Yorcon, ®. Kpuk, /[.K. benses.
Tabauysr u cxemvt: «CBsA3b OMOJIOTUN
C IpyruMu Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK»

DJIeKTpOHHbIe (LM (pPpOBbIe) 00pa3oBaTebHbIC PeCypChl

bubmuoreka L{OK https://m.edsoo.ru/7f413034

HToro yacos o teme

1

2

Tema «’Kusble cucrem

bl U UX U3YICHHEC)

2.1

JKuBbie cuCTEMBI U X
CBOMCTBA

1

JKuBble cuCTEMBI KaK MpeaMeT
n3yuyeHus ouosornu. CBoiicTBa
KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTABA, TUCKPETHOCTh
U LEJIOCTHOCTb, CJI0)KHOCTh U
YHOPSIIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOpTraHU3aIus,
CaMOBOCIPOU3BEACHHE,
pa3ipaXxuMoOCTh, U3MEHYUBOCTb, POCT
U pa3BUTHE.

HeMoHCTpauuu

Tabauyvt u cxemvi: « OCHOBHBIC
MPU3HAKU KU3HNY,

«buonornueckue CUCTEMBbIY,
«CBoOCTBA KUBOW MaTEpUN»

PackpsiBaTh coziep:kaHue

TEPMUHOB U MOHSITUH: dKUBast
CHCTEMA, IJIEMEHT, MOJACUCTEMA,
CTPYKTYpa; OTKPBITOCTb, BBICOKAS
YHOPSIIOYEHHOCTD, YIIPaBIIsI€MOCTb,
UEPaAPXUYHOCTbD.

XapakTepu3oBaTh CTPYKTYpPY U
CBOMCTBA JKUBBIX CHCTEM, OTJIMYHS
XHUMHYECKOT'O COCTaBa OOBEKTOB
KUBOM U HEXXMBOU MPUPOJIbI, OOIIMIA
MPUHIIUAI KJIETOUYHOW OpTraHU3aluu
JKUBBIX CHCTEM.

CpaBHUBaTh OOMEHHBIC

IIPOLIECCHI B HEXKUBOW U JKUBOU
IPUPOJIC; PACKPBIBATH CMBICT

peakiumii MeTaboJiM3ma.

OOBACHATH MEXaHU3MbI CAMOPETYJISLIUU
YKUBBIX CUCTEM Pa3JINYHOTO
UEpPapXUUECKOT0 YPOBHS; PACKPHIBATh
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CYTh IPUHIIUIIOB TOJIOKUTEIBHOM
U OTPHIATENFHON 00paTHON CBS3H.
AHanM3UpOBaTh CBOMCTBA
CaMOBOCIIPOU3BEICHHS, POCTA U
pa3BUTHUSL OPTAHU3MOB

2.2

YpoBHeBas
OpraHU3alHUs JKUBbIX
CUCTEM

YPpOoBHUM OpraHu3aIiu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISAIIMOHHO-
BHUJIOBOM, DKOCUCTEMHBIN
(OmoreorieHOTUYECKUH ), OHOChHEPHBI.
[Iponecchl, MPOUCXOIAIINE B JKUBBIX
cuctemax. OCHOBHBIE PU3HAKU
xuBoro. XKuzHp kak popma
cylecTBOBaHMs matepun. Hayku,
M3YYaIOIIHE )KUBbIE CUCTEMBI HA
Pa3HBIX YPOBHSIX OpraHU3alIUU.
N3yuenne xkuBbIX cuctemM. MeTo bl
ouonornyeckoit Hayku. HaGmronenue,
WU3MEPEHUE, SKCIIEPUMEHT,
cucreMmarusanus, MeraaHanus. [lonsitue
0 3aBHCUMOM U HE3aBUCUMOM
nepeMeHHou. [InanupoBanue
skcriepuMenTa. [locranoBka u
npoBepka runore3. Hynesas runoresa.
[TonsiTrie BEIOOPKH U €€ TOCTOBEPHOCTD.
Pazbpoc

B OMoJsornueckux JaHHbIX. O1ieHKa

PackpriBats conepxanue

TEPMHUHOB U MOHATUI: OOMEH

BEILECTB U NIPEBPALLECHHUE SHEPTHH,
CaMOBOCIIPOU3BEICHNUE,
CaMOpETyJIALNS, Pa3BUTHUE, )KU3HB,
Hay4HbIN ()aKT, HAYYHBIA METOI,
npo0iema, runoTes3a, Teopus, IpaBuilo,
3aKOH.

[lepeunciiaATh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alMH KUBBIX CUCTEM U METO/IbI
OMOJIOrMYECKUX UCCIIEAOBAHUM.
OnuceiBaTh 0COOEHHOCTH, XapaKTEPHbIE
JUISL KOKJIOTO YPOBHSI OPTaHU3ALNHT
KUBOTO.

Ha3biBaTh HayKH, U3y4aroIIKe KUBbIE
CHUCTEMbI Ha Pa3HbIX YPOBHSX
OpraHU3aLMH.

CpaBHHBATH MEXIY COOO0I KUBBIC
CUCTEMBI Pa3HBIX YPOBHEW OpraHU3aALNN
Y IPOUCXOJSAIIME B HUX TIPOLIECCHI.
[Toka3bIBaTh poJIb TUIIOTE3 U TEOPUH
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JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabpTatoB. [[puunHbI HCKaXKEHUA
pEe3yJbTaTOB 3KCIIEPUMEHTA.

[IoHATHE CTATUCTUYECKOTO TECTA.
JdemoHcTpanumn

Tabnuyst u cxemvl: «YPOBHU
OpraHu3alliy KUBOU MPUPOJIBI»,
«CTpoeHre KUBOTHON KIIETKW,
«TxaHu )KUBOTHBIX», «CUCTEMBI
OpPraHOB YE€JIOBEYECKOI0 OPraHu3May,
«buoreouenos», «buochepar,
«MeTo/Ibl U3YyUECHUS KUBOU

npupoasy. O0opynoBanue:
n1abopaTopHOe 000pyI0BaHUE J1JIsI
IIPOBEICHUS HAOIIOACHHUM, N3MEPECHUIA,
JKCIIEPUMEHTOB.

IIpakTnueckasi padora
«/cnonb30BaHuE pa3IuYHbIX METOJIOB
MIPU U3YYEHUU KUBBIX CUCTEM.

B (hOpPMUPOBAHHUH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpPA

DJIeKTpOHHbIe (LM(PpOBbIe) 00pa3oBaTebHbIE PecypChl

bubnuoteka [{OK https://m.edsoo.ru/7f413034

Htoro yacoB no teme 2
3 | Tema «buoJiorusi KieTKW»
3.1 Hctopust OTKpbITUS 1 Knerka — ctpykTypHO- PackpsiBaTh conepkaHre TEpPMHUHOB

Y U3YyYECHUS KIICTKHU.
Knerounas teopus

(GyHKIIMOHANIbHAS €IMHUIIA KUBOTO.
HcTopust OTKpBITUS KIIETKHU.
PaGotel P. I'yka, A. JleBenryka.
Knerounas teopus (T. LLIBann, M.
[neiinen, P. Bupxos). OcHOBHBIE

Y TIOHATHM: KJIETKA, OPraHeIlIbl,
DYKapHUOTHI, IPOKAPHOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAS OMOJIOTH),
KJICTOYHAS TCOPHSI.
XapakTepu3oBaTh OCHOBHBIE 3TAITbI
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MIOJIO’KEHHSI COBPEMEHHOM KIIETOYHOM
TEOPUH.

JdeMoHcTpanuu

Ilopmpemuwi: P. I'yk, A. JIeBeHryK,

T. llIBann, M. lIneiiaen, P. Bupxos,
K.M. Bap.

O0opyaoBaHmne: CBETOBOM MUKPOCKOIT,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK

Pa3BUTHS ITUTOJIOTUHU KaK HAYKHU U €€
odopMIIeHHE B KJICTOYHYIO OMOJIOTHIO.
[Toxa3bIBaTh BKJIA]] YUEHBIX-OMOIOTOB
B U3y4YCHHE KIETOYHOTO CTPOCHHUS
OpTaHU3MOB.

[TepeuncasiTh OCHOBHBIC TIOJIOKEHUS
KJICTOYHOU TEOPUH, OOBSICHITH €€ POJIb

B (DOPMUPOBAHUH €CTECTBEHHO-HAYIHOM

KapTUHBI MUDA.
[IpuBOIUTH NOKA3aTENHCTBA POACTBA
OPTaHU3MOB C UCIIOJIb30BAHUEM
TMIOJIOKEHUN KIIETOYHOM TEOPUU

3.2

MeTtonabl
MOJIEKYJISIPHOM U
KJIETOYHOM OMOJIOTUHA

MeTo/1bl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIUS,
xpomatorpadusi, 3neKTpodopes, METO
MEYEHBIX aTOMOB, AU(hHEepeHIINATIEHOE
HeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.
JdemoHcTpauuu

Tabnuywvl u cxemol: «CBETOBOU
MHUKPOCKOI», « DJIEKTPOHHBIN
MUKpOckon», «IcTopus pa3BUTHA
METO/I0B MUKPOCKOITAW.
O0opyaoBaHmne: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATbHBIX

KJIETOK.

PackpeiBaTh copepkaHne TEPMUHOB
Y TIOHATUH: MUKPOCKOITMPOBAHNE,
MPUTOTOBJICHHE CPE3OB,
nuddepeHranbHoe OKpalluBaHue,
xpomarorpadus, anexTpodopes,
METO]l MEYEHBIX aTOMOB,
HEHTpU(yTUpOBaHHUE, METOT
KYJBTYpbI KJIETOK U TKaHEH, METO
pexomOuHaHTHBIX JIHK.
XapakTepu30BaTb OCHOBHBIE METO/IbI
W3YYCHHUS KUBOU MPUPOIBI.
I'oToBUTH BpEMEHHEIE
MUKpOTIpenapaTthl, paccCMaTpuBaTh
UX B CBETOBOW MHUKPOCKOTI U J€NIaTh
OIMKCaHHUE.
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IIpakTnyeckas padora
«M3ydeHne METOI0B KIETOYHON
ouonoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnansHoe
uentpudyruposanue, [TLP)»

OOBSACHTH U COOJIIOAATH TTpaBUIIa
TEXHUKH MHKPOCKOITUPOBAHUS

DJIeKTpOHHbIe (LM (pPpOoBbIe) 00pa3oBaTebHbIEC PeCypChl

bubmuoreka L{OK https://m.edsoo.ru/7f413034

NToro yacos o teme

2

4

Tema «XumMu4eckasi OpraHu3anus KJIeTKI»

4.1

XUMHYECKHH COCTaB
KiIeTku. Boma u
MHHEPAJIbHBIC
BeIIleCTBa

2

XUMUYECKUN COCTaB KIIETKU. Makpo-
, MUKPO- 1 YJIbTPAMUKPOAJIEMEHTHI.
Boga u ee poinb kak pacTBOpHUTES,
peareHTa, yuactue

B CTPYKTYPUPOBAaHUU KIIETKH,
TEIIoperyisiuu. MuHepaibHbIe
BEIIIECTBA KIIETKH, UX OMOJIOTHYECKas
poJib. Posib KATHOHOB ¥ AHUOHOB B
KJIETKE.

HeMoHCTpauuu

Ouazpammbl: «Pacrpesenenue
XUMUYECKUX PJIEMEHTOB B HEKUBOM
npupoue», «Pacupenenenue
XUMUYECKUX JIEMEHTOB B KUBOM
IPUPOACH.

Tabauywl u cxemwl: «llepuoanueckas
Ta0JIMIIA XUMAYECKHUX DJIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJbDY,
«BemiecTBa B cocTaBe OpraHu3MOB»

PackpriBath cosiep:kaHue TEPMUHOB

¥ TIOHSITHI: 3JICMEHTHI-OMOTCHBI,
JIMTIOJb, BOAOPO/IHAS CBSI3b,
rUIPOPUILHOCTD, TUAPOPOOHOCTS,
Typrop, MUHEpaJIbHbIC BEIIECTBA,
Oy(depHbie CCTEMBbI, aHHOHBI,
KaTHUOHBI.

[Tepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIIETKHU.
PaznuuaTte Makpo-, MUKpO-U
yIBTPAMHUKPOIIEMEHTHI, BXOISIIHIE

B COCTaB KMBOTO M UX POJIb B
OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U
CBOMCTBA BOJIbI; OOBSICHATH IPUUHUHBI
ee 0coObIX CBOMCTB U (DyHKIIMU B
kieTke. [loka3piBaTh pojb KATHOHOB U
aHMOHOB B 00ECIIEUYEHUH MPOIIECCOB
KU3HEACSITEIbHOCTU (OCMOPETYJISIuS,
co3JjaHue MEMOPAHHOIO MOTEHIMANA,
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perymsius paboTel 0€JTKOB), pabOTHI
Oy(epHBIX cHCTEM.

VYcTaHaBnMBaTh B3aMMOCBSI3b CTPOEHUS
¥ QYHKIIMU HEOPTaHUYECKUX BEIIECTB
KJIETKU

4.2

Opranuyeckue
BEIIIECTBA KJIETKU —
Oenku

Opranuyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMWHOKHUCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl O€TKOBON MOJIEKYJIBI.
[lepBuunas cTpykTypa Oeka,
NENTHUJIHAS CBA3b. BTOpHuHas,
TpPETUYHAs, YETBEPTUUHAS
CTpYKTypsbl. Jlenatypanus. CBoiicTBa
6enkoB. Kimaccudukaims 0emkoB.
buonoruyeckue GpyHKIIMU OCIIKOB.
Ipuonur.
JdemoHcTpanuu
Ilopmpem: J1. IlonuHr.

Tabauywl u cxemol: «CTpoeHue
MOJIEKYJTbI Oenka», « CTpyKTYpbI
OETTKOBOW MOJICKYJIbD».
OobopynoBanue: xuMU4IecKas rnocyaa
U 000pyJI0BaHUE.
JlaGoparopHas padora
«O06HapyxeHre OCJIKOB C TTOMOIIIBIO
KaYECTBEHHBIX PEAKIIUID)

PackpsiBaTh conepxanue
TEPMUHOB U MOHITUNA: MOHOMEDHI,
MOJIUMEPHI, OCJIOK (TPOTEHH),
NEeNTHU], AMUHOKHUCIIOTA, IENTHIHAS
CBS13b, OJUIMENTH], ICHATYpaLus,
peHarypauus, riao0yJsipHbIe U
bubpusIsipHbIE OETKU, TPUOHBI.
XapakTepu3oBaTh O€JIKH, UX
CTPYKTYPHYIO OpraHU3aI1io 1
(GyHKUIUU (CTPYKTypHas,
SHEpPreTUYeCcKasi, CHTHAJIbHAS,
perynaTopHasi, IBUraTesbHasl,
3aluTHasA, GepMEeHTaTUBHAS).
HazbiBaTh XUMHUYECKHE OCHOBBI
(dbopMUpOBaHUS CTPYKTYP
0EIKOBOI MOJIEKYJIBI.

[TpuBoauTH MpUMEPHI PUOPUILTSIPHBIX,
IIIOOYJISIPHBIX OETKOB.
BrITIONTHATE KaueCTBEHHBIE
peakiuy Ha OOHapyKeHHE OCJIKOB
B KJIETKE; OOBSICHATH MOJTYYSHHbIE
pe3yIbTaThl
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4.3 | Opranuyeckue VYreBosl. MoHOCaxapuibl, PackpriBath conepkanne TEPMUHOB U
BEILIECTBA KJIETKU — JUCaxapu/Ibl, OJIMTOCAXaPUJIBI U MOHSTUN: YTJI€BOAbI, MOHOCAXaPUIbI,
YTJICBOIBI nosmcaxapuabl. OOIIMiA TUTaH CTPOCHUS | AMCaXapubl, OJIATOCAXAPHUIBI,

1 QU3HKO-XUMHUYECKHE CBOMCTBA noJIcaxapu/ibl, TJIFOKO3a, pubo3a,
yriaeBoqoB. bronormueckue GyHKIuH Je30KCUpr003a, JIAKTO3a, MaJIbT03a,
yTJIEBOOB. caxapo3sa, Kpaxmall, TJIMKOT€EH,
JHeMoHCTpauuu LIEJUTIOJIO3A.
Tabnuywt u cxemol: «CTpoeHue KnaccuduimupoBars yriieBo bl
MOJIEKYJ YTJIEBOJOBY» 10 CTPOCHUIO U NIEPEUUCTATD
uX QYHKIUH.
[IpuBOIUTH MPUMEPHI PA3TIUYHBIX
yIIeBOA0B (MOHOCaXapHU/IOB,
JMCaxapuaoB, OJIUTOCaXapuioB,
MOJIMCAXapHJIOB)
4.4 | Oprannueckue JIunuael. I'mapoduneHo-runapogoOHbIe | PackphiBaTh COACpKAHNE TEPMUHOB

BCIICCTBA KIICTKU —
JIMIINABI

cBoiicTBa. Knaccuduxanus
aunuaoB. Tpurmunepuasl,
dbochoaumnuIb1, BOCKH, CTCPOHUIBI.
buonornueckue pyHkun
munuaoB. OOIMe CBOMCTBA
OMOJIOTUYECKUX MEMOpaH —
TEKY4eCTh, CIOCOOHOCTh

K CaMO3aMbIKaHHIO,
HOJTYTIPOHUIIAEMOCTb.
HeMoHCTpauuu

Tabauysl u cxemol: «CTpoeHue
MOJICKYJT JIUTTHIOB

Y TIOHATUMN: JIMTTH]IBI, TPUTITUIICPUIBI,
dbochonunuabl, BOCKUA, CTEPOU/IHI,
JIMUTIONIPOTENHBI, TIIMKOIUITHIBI.
KnaccudunupoBats JIUMUIBI TTO
CTPOCHHIO; XapaKTepU30BaTh UX
byHKIMH
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4.5

HyknenHoBble
Kncnotbl. CTpoeHune
n dyHkumm OHK,
PHK, ATO

HykneunHosble knucnotbl. AHK n PHK.
CTpoeHne HYKIENHOBbIX KUCMOT.
Hykneotuabl. MpuHUMN
KoMnnemeHTapHocTu. lpasuno
Yapradda. Crpykrypa AHK - aBonHas
cnupanb. MecToHaxoXxaeHue um
6rnonornuyeckmne pyHkumm OHK. Buabl
PHK. ®yHkummn PHK B KneTtke.
CtpoeHune monekynbl ATO.
Makposprmuyeckue CBA3u B MOJSieKyse
ATO. buonormndeckue pyHkummn ATO.
BoccTaHOBNEHHbIE NEPEHOCUYNKU, NX
dyHKUMM B KNeTke.

JdeMoHcTpauuun

lMoptpeTtsi: . YoTcoH, ©. Kpuk,

M. YunkuHc, P. ®paHknunH, ®. CaHrep,
C. MNpy3unHep.

Tabsnuybl n cxembl: «HyKnenHoBble
KMCNOTbI», «CTpoeHue MOosieKy bl
ATO»,

ObopyanoBaHuMe: XxmMMm4yeckas rnocyaa

n obopyaoBaHue.

JlabopaTtopHasa paboTa
«MccnepoBaHne HYKIEMHOBbIX KUCNOT,
BblAENEHHbIX U3 K/IETOK PasfINYHbIX
OpraHmM3mMoB>»

PackpbiBaTb cogep)xaHue TEPMUHOB
N MNOHATUI: Ae30KCMPUBOoHYKNenHoBas
kncnota (AHK), puboHyknenHoBas
kucnota (PHK), HykneoTtug,
HYK/1e031a, a30TUCTbie OCHOBaHMSA,
aAeHWH, r'YaHWH, UNTO3UH, TUMUH,
ypauus, KOMnjeMeHTapHble
OCHOBaHWSA, ageHo3nHTpudocodar
(AT®), Mmakpoapruyeckas CBsisb,
CeKBeHMnpoBaHue, reHoMuKa,
TPaHCKPUMNTOMKUKA, NPOTEOMUKA.
XapaktepusoBaTb, ONUCbIBaTb

N CXemMaTnyeckn nobpaxaTb CTpoeHue
HykneotTnaa AHK n aBonHon cnvpanu
OHK, cekBeHnposaHue [JHK.
OnucbiBaTb NpoLecc pennkaumm

JHK B KneTtke 1 Ha3bIBaTb €ro
buonornyeckoe 3HayeHue.
XapakrepuzoaTtb pyHKUmn JHK.
PaznunuaTb CTPYKTYpPY M PYHKUKUN
PHK.

OnucbiBaTb NPoOLECC TPAHCKPUMLUN.
CpaBHMBaTb HYK/IEMHOBbLIE KUCNOThI
(AHK n PHK).

XapakTepu3oBaTb 0COBEHHOCTU
CcTpoeHus N dyHKUmMn ATO.
®opMynmMpoBaTb M 0OBACHATb NPUHLNUN
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KOMITJIEMEHTAPHOCTH U TIPaBUJIIO
Yapradda

4.6

MeToabl CTPYKTYpHOU 1 CrpyktypHasi OMOJIOTHS:
OunoJsIoruu OMOXMMHUYECKUE U OMoDU3HUECKre
UCCIIEZIOBAHHUS COCTaBa U
IIPOCTPAHCTBEHHOMN CTPYKTYPBI
OMOMOJIEKYI.

PackpriBaTh conepkanne TEpPMUHOB

Y TIOHSITUIA: MOJICTIUPOBAHUE,
KOMITbIOTEPHBIN JIN3aKH.

[Tepeuncnars NEpPCIEKTUBHBIC
HaIIPABJICHUSI HAYYHBIX UCCIIEI0BAaHUN
B CTPYKTYPHOI OMOJIOTHH, PAaCKPHIBATh
X 3HAYCHHUE JUISI MEIUIIUHBI U
CEJIBCKOT0 X0351CTBA

DJIeKTpOHHbIe (LM (PpOoBbIe) 00pa3oBaTebHbIE peCypChl

but6mmoreka [{OK https://m.edsoo.ru/7f413034

HToro yacos o teme 10
5 | Tema «Ctpoenne u pyHKIIUM KJIETKH»

5.1 | Tumsl KIIETOK. 1 THIIBI KIIETOK: DyKapUOTHYECKAs U PackpeiBath conep:xkanue TEpPMUHOB U
[IpokaprnoTnueckas npokapuotuyeckas. CTpyKTypHO- IOHATHN: IPOKAPUOTHYECKAs KIIETKA,
KJIETKa (yHKUIHOHATBHBIE 00pa30BaHUS KJIETOYHAsl CTEHKA, MyPEUH,

KJIETKHU. dboToCUHTETUYECKHE MEMOpaHBI,

CtpoeHnue npoKapuoTUIECKON
kietku. Kierounas crenka 6akrepuit
u apxeil. OCOOCHHOCTH CTPOCHHS
reTepoTpodHOi U aBTOTpOHOMN
IIPOKAPUOTUYECKUX KIIETOK. MecTo U
POJIb IPOKAPHOT B OMOIIEHO3aX.
HeMoHCTpauuu

Tabauywl u cxemol: «CTpoeHue
3YKAPUOTUYECKOMN KIIETKN,
«CTpoeHue NpoKapruoTHIECKON
KIIETKID)

dnaresuvH.

XapaktepusoBarb Gopmy

U pa3Mepbl MPOKAPHUOTUUYECKUX KIIETOK;
(GYHKUIHMY TEHETUYECKOTO anmnapara
IPOKApPHOT.
OnuceIBath mpouece
CIopooOpa3zoBaHusi, OTMEYATh €ro
3HAYEHUE ISl BBKUBAHUS

OaxkTepuil IpU yXyALLIEHUU YCIOBUN
CYyILIECTBOBAHMUSI.

OnuceiBaTh Pa3MHOKEHUE POKAPHUOT.
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OueHuBaTh MECTO U POJIb TPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapHUOTUYECKON
KJICTKH.
[ToBepXHOCTHBIN
anmnapar KJIeTKH

Crtpoenune U QyHKIIHOHUPOBAHNE
3YKAPUOTUYECKOMN KIIETKH.
[Ina3zmaTruueckas MemOpaHa
(mmazmanemma). CTpykTypa
MJ1a3MaTHYECKO MEMOPaHBbI.
TpaHcnopt BelecTs yepes
IUIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (muddy3us,
obneruenHas nudQysusi), akTHBHBIN
(TepBUYHBIN U BTOPUYHBIH
AKTUBHBIN TPAHCIIOPT).
[TonynponuiiaeMocTs MeMOpaHBI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHJIOUTO3: TUHOLMTO3, (ParouuTo3.
Ox3oumTo3. Knerounas creHka.
CtpykTypa u (QyHKIHMH KIETOYHOU
CTEHKH pacTeHUM, rpudoB.

JleMoHCTpauuu
Tabnuie u cxembl: «CTpoeHHe

AYKapHUOTUYECKON KIETKW,
«CTpoeHue KUBOTHOU KIETKW,
«CTpoeHHe paCTUTEIbHON KIETKIY.
OO0opynoBaHHe: CBETOBOI MUKPOCKOIT;
MUKpOIIpENapaTbl paCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

PackpbiBaTh copep:kaHue TEPMUHOB U
TOHSITHIA: TIIa3MaTHIecKas MeMOpaHa
(mIazmanemMma), JKUIKOCTHO-MO3anyHas
MOJIeTh, MEMOpaHHbBIE OCTTKH
(mepudeprueckrie, UHTErpaJIbHBIE),
TIMKOKAIUKC, AU dy3us, ocMoc,
aKTUBHBIN TPAHCIOPT, SHAOLUTO3,
(paronuTo3, MUHOLMUTO3, IK30LIUTO3,
KJIETOYHAsl CTEHKA, MJIa3MOJIECMBI,
CHUMILIACT.

XapakTepu30BaTh 0COOCHHOCTH
CTpOCHUS U PYHKIINHU SYKAPUOTHUECKON
KJICTKH;, TPAHCIOPT BEIIECTB

yepe3 M1a3MaTHIecKyr0 MEMOpaHy:
NIACCUBHBIN M aKTUBHBIA TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB; padoTy
HaTPUM-KaJIUEBOTO HACOCA; CTPYKTYPY
U QYHKIMHU KIETOYHOU CTCHKH
pacTeHwii 1 TpudOB
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IIpakTnyeckas padora
«M3ydeHne CBOMCTB KIETOYHON
MeMOpaHbI»

5.3

[MuTorutazma u ee
OpraHOUbI

[urormna3ma. [luto3omb. LlutockenerT.
JIBrkeHue ruToria3Mbl. OpraHou bl
kieTku. OTHOMeMOpaHHBIE OPTaHOU BT
KJICTKH: SHOIIa3MaTUYECKas CETh
(BIIC), anmmapart I'oab1KH, JIM30COMBI,
uX cTpoeHHe U GyHKIUU. B3auMoCBs3b

OI[HOMGM6paHHI>IX OpraHona0B KIICTKH.

CrpoeHue rpanyJsIpHOro peTUKYIyMa.
CunTe3 pacTBOpUMBIX 0esikoB. CHHTE3
KJIETOYHBIX MeMOpaH. | maakuii
(arpaHyssipHBIN) PHIOTIA3MATHIYECKUI
petukynyM. CekperopHasi pyHKIIUsS
anmapara ['onpmku. Tpancnopt
BEILECTB B KIIETKE. Bakyonu
pacTUTENBHBIX KJIETOK. KileTouHbIi
cok. Typrop.

[ToryaBTOHOMHBIE OPraHOM/IbI KIIETKU:
MUTOXOHJpUH, TIacTUibl. CTpoeHue u
(YHKIIMY MUTOXOHJIPUM U TUTACTUL.
[lepBuuHbIe, BTOPUYHBIE U CIOKHbBIE
TUIACTHIBI (POTOCUHTE3UPYIOIINX
3yKapuoT. XJIOPOILIACTHI,
XPOMOILIACTBI, JEMKOIJIACTHI BBICIINX
paCTEHUM.

PackpbiBaTh coliep;kaHUE TEPMUHOB U
MOHATHI: LIUTOIIA3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpraHOU/IbI, SHIOIIJIa3MaTHYECKas CETh
(BIIC), anmapat ['oab1KHU, TU30COMBI,
BaKYyOJIb, pUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOYHBIN COK,
Typrop, MUTOXOHAPHUH, KPUCTHI,
MJIACTUIbI, XPOMOILJIACTBHI,
JIEUKOIIIIACTBI, XJIOPOIIACTHI, CTPOMA,
rpaHbl, TUJIAKOWI, JJaMeJia.
XapakTepu3oBaTh LIUTOIIA3MY
AYKAPUOTUYECKOMN KIIETKH;
KJ1IacCU(UIIUPOBATH OPraHOUIbI B
3aBHCUMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0 THOMEMOpPaHHBIE,
JIByMEMOpaHHbIC, HEMEMOpPaHHbIC);
OTHCHIBATH (PYHKITUU KaXKIOTO
opraHouja B KJIETKE.

OOBACHATH COOBITHS, CBSI3aHHBIC C
BHYTPUKIIETOYHBIM MUILEBAPECHUEM,
€ro 3Ha4YC€HHUeE JIJI1 OpraHu3Ma.
OTMmeuaTh 3HaUCHUE ITUTOCKEIICTA;
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JdemoHcTpanumn

LIlopmpemor: K. C. MepeKKOBCKHUIA,
JI. Maprynuc.

Tabnuywsl u cxemol: «CTpoeHue
3YKAPUOTUYECKOMN KIIETKN,
«CTpoeHME )KUBOTHOM KIIETKW,
«CTpoeHune pacTUTEIIBHOU KIETKHY,
«CTpOoeHHE MUTOXOHIPUI.
OobopynoBanue: CBETOBOI
MUKPOCKOIT; MUKPOITpENapaThl
PaCTUTENBHBIX, )KUBOTHBIX KJIETOK.
IIpakTnyeckas padora
«3yueHue BUKEHUS
LUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKAX).

JlaGoparopHas padora
«HMccrnenoBanne mia3Moian3a u
JETIa3MO0JIA3a B PACTUTEIbHBIX
KJIETKaxX»

XapaKTepU30BaTh €ro 3JIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DUIIAMEHTHI,
IIPOMEKYTOUHBIE (DUITAMEHTBI), UX POJIb
B )KH3HEIEATEIHbHOCTH KJIETOK U TKaHEH

5.4

HememOpaHnHbie
OpraHOMIbI KJIETKU

HememOpanHbIe OpraHOUIbI KIETKU
Crtpoenue u PyHKITUU HEMEMOPAHHBIX
OpTaHOMJIOB KIJICTKH.

Pubocombl. MpliieuHbIe KIETKU.
MuxkpoTtpy6ouku. KineTodHsrii ieHTp.
CrtpoeHue u JBUKEHHE KTYTHKOB U
pecHrueK. MUKPOTpYOOUKH
uurToriasMsl. LleHTprosns.

PackpbiBaTh copepxaHie TEPMUHOB U
MOHATUI: pUOOCOMA, MOJIMCOMA,
MUKPOTPYOOUKH, TYOYJIMH, KJIIETOUHBIN
1IEHTp (LIEHTpOCOMa), IICHTPHOJIH,
1eHTpocdepa, KryTuku, peCHUUKH,
0a3ajgbHOE TEIbIIC.
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HdeMoHCTpanuu

Tabauywvl u cxemwvr: «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHHUE
PACTUTENBHON KIIETKI

XapakTtepu3oBaTh HEMEMOpPAHHbBIC
OpraHoubl KJIETKU, UX CTPOCHHE

1 QyHKITUU

5.5 | Crpoenue u QyHKIIUN SAnpo. O0onouka siapa, XpOMATHH, PackpbIBaTh cofep:kaHue TEPMUHOB U
anpa KAapUOILIa3Ma, SIAPBIIIKY, UX CTPOCHUE | NOHATHH: SAPO, siAepHas 000J04Ka,
1 QyHKUUU. SnepHblil OeNIKOBBIN SIEPHBIE TTOPBI, HYKJIEOILIa3Ma
matpukc. [IpocTpaHcTBeHHOE (kapuoIUia3mMa), FeHOM, XpOMAaTHH,
PacroJI0KEHNE XPOMOCOM B 3yXpOMaTHH, F€TEPOXPOMATHH,
uHTEpha3HOM s7pe. AJIPBILIKO, XPOMOCOMBI, IEHTPOMEPA,
benku xpomaTrHa — TUCTOHBI. KHHETOXOP, KJIETOYHBIE BKIIOUECHUS.
Kiierounsle BKIIOUEHHUS. XapakTepu3oBaTh KIETOYHOE SJIPO
HeMoHCTpaL UM KaK LEHTP YIPAaBJICHUS
Tabnuyer u cxemol: «SAnpo» KU3HEIEATEIIbHOCTBIO KIIETKHU;
TEHETUYECKUH aImapar KJIETOK
JYKapUOT, CTPOCHUE U QYHKIIUHU
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI A1Ipa U X
B3aMMOCBSI3b C OPraHOUaMU
UTOTIa3MBbI
5.6 | CpaBuuTenbHas CpaBHuUTENbHAS XapaKTEePUCTHKA XapakTepu30oBaTh TUIIbI KJIETOK
XapaKTEePUCTHUKA KJIETOK 3yKapuoT (pacTUTEIbHOM, AYKapHoOT: pacTUTEIbHAS, )KUBOTHAS,

KJIETOK SyKapuoT

KUBOTHOM, TPUOHOM ).
HeMoOHCTpauMu

Tabnuywt u cxemvl: «CTpoeHne
JYKapUOTUYECKOU KIIETKNY,
«CTpOoeHHE JKUBOTHOM KIIETKW,

rpuOHasi.

CpaBHuBaTh MeXay cOOOM
CTPOCHHE U KUZHEACITEITLHOCTD
SYKapUOTHYECKUX KJIETOK U POJIb
IIPOKApPUOT B OMOIICHO3aX
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«CTpoeHue pacTUTEILHON KIIETKIY.

MUKpOITpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.
JlabopaTtopHnas padora
«M3yueHune cTpoeHus KIETOK
Pa3IMYHBIX OPraHU3MOB)

ObopynoBanme: CBETOBOW MUKPOCKOITL;

DJIeKTpOHHbIe (LM (PpOoBbIe) 00pa3oBaTebHbIE peCypChl

bu6mmoreka L{OK https://m.edsoo.ru/7f413034

HToro 4acos 1o teme 8
6 | Tema «O0MeH BelllecTB M NIPpeBpPallleHHe YJHEPTUH B KJIETKe)
6.1 | OOmeH BemiecTB — 3 AccuMuisinys 1 JUCCUMMWIIALUSA — IB€ | PackpbIBaTh coepKaHne TEPMUHOB U
MeTaboIu3M CTOpPOHBI MeTabomm3Ma. Tunsl oOMeHa | MOHATHA: OOMEH BEIIECTB

BELLECTB: aBTOTPO(PHBIN 1
reTepoTpodHBINA. YUyacTue Kucaopoaa
B OOMEHHBIX MPOIECCaXx.

npespanienie AT B 0OMeHHBIX
npoueccax. DepMeHTaTUBHBIN
XapaKTep peakmii KIEeTOYHOro
MeTabonau3ma. DepMeHThI, UX
CTPOEHUE, CBOMCTBA U MEXAHU3M
neuctBud. Kopepmentsr. Otnnuus
(GhepMEeHTOB OT HEOPTaHUYECKHUX
KaTajau3aTopoB. benkn-akTuBaTopsl U
O€JIKU-UHTUOUTOPHI.

3aBUCUMOCTh CKOPOCTH
(bepMEeHTATUBHBIX PEAKIINA

OT pa3IMYHBIX (PaKTOPOB.

DHepreTUUeckoe 00ecTieueHne KICTKH:

(MeTa0o0M3M), ACCUMUTISITTUS
(aHabONM3M), WJIH TIJIACTUYECKUIN
0OMeH, TUCCUMIIIAIIUS (KaTaboIn3M),
WA DHEPTETUYECKUI OOMEH,
aBTOTPO(BI, reTepoTPOdHI, AHAIPOOHI,
a’po0bI, (hepMEHTHI, AKTUBHBIH LIEHTD,
cyOcTpaTHas CrelM(PUIHOCTD,
KO(EPMEHTHI, OCITKU-aKTUBATOPHI U
OeJIKU-UHTUOUTOPBI.

[TepeunciaTe 0COOEHHOCTH
TUTACTUYECKOTO U SHEPTETHIECKOTO
oOMeHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXK/TY IUIACTHYCCKAM

Y HEPreTU4eCKUM OOMEHOM.
Paznmuuate T 0OOMEHA BEILECTB:
aBTOTPOQHBIN U TeTEPOTPODHBIA.
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JleMoHCcTpanuu
Tabnuyel u cxemovl: «POTOCHHTE?Y,

«DHEepreTHYecKuii o0OMen»,
«buocuntes 6enkay, «CtpoeHue
dbepmenTay, «XeMOCHUHTERY.
O6opynoBaHHe: CBETOBOM MUKPOCKOTT;
000pynOBaHuE ISl TPUTOTOBIICHUS
MOCTOSIHHBIX Y BPEMEHHBIX
MUKpOTIPENapaToB.

JlabopatopHas pabora «3ydenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UITU
kartanasbl)». JlabopaTopHas pabota
«M3ydenne pepMEeHTaTUBHOTO
paciieryieHusl IepoKCHia BOJAOPOa B
PACTUTEIBHBIX M )KUBOTHBIX KJIETKAX)

[Toka3bIBaTh poab KUCIOpOAA

B OOMEHHBIX IPOLECCAX.
CxemaTnuecku n300paxarb CTPOCHUE
dbepmenTa.

OtnuyaTh PEepMEHTHI

OT HEOPraHUYECKHUX KaTaJIu3aToOpPOB

Y OIIPEIEIISTh UX POJIb

B ()YHKIIMOHUPOBAHHUHU KUBBIX CUCTEM, B
IPOMBIIIEHHOCTH, B MEAULIMHE,

B IIOBCEIHEBHOM KU3HU YEIOBEKa.
CTaBUTh 3KCIIEPUMEHT 10 BBISBIICHUIO
KaTAJIMTUYECKON aKTUBHOCTHU
NEepOKCUa3bl, aMUIa3bl, OOBACHATh
NOJIyYEHHbIE PE3YJIbTAThI

6.2

ABTOTpOQHBII THIT
oOMeHa BEILECTB.
doTocunTE3

[lepBU4HBINM CUHTE3 OPTAHUYECKHUX
BEILIECTB B KJICTKE.

DoTOCHHTES.

Poub xmmopormiactoB B nporuecce
dotocunTe3a. CBeTOBAs
TeMHOBas (pasbl.

[TpoayKTHBHOCTH POTOCHHTESA.
Bnusiaue paznuaHbIx hakTopoB

Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue (HOTOCUHTE3A.

PackpriBath conep:kanue TEpMHUHOB

U TIOHATHI: POTOCUHTES, (ha3bl
dboTocuHTEe3a (CBETOBAsI, TEMHOBAs ),
dboTonus, hochopunupoBaHue, UK
KanbBuna, HAJI®O+ (nepeHocunk
BOJIOPO/IA).

XapakTepu3oBaTh MIACTUYECKUN 0OMEH
Kak 3Tamn o01ero ooMeHa BEIIeCTB;
coObITHs (hOTOCHHTE3A (PEAKIIUU
CBETOBOU M TEMHOBOH (ha3); poJib
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HdeMoHCTpanuu

Hopmpemuwi: [1. Ilpuctin,

K. A. Tumupszes.

Tabnuywl u cxemor: «DOTOCHHTE3Y

XJIOPOIIJIACTOB B MPOLIECCe
¢dotocuHTE3A.
BoIsSBISITS NPUYMHHO-CIIEICTBEHHBIC

CBs3U MCIKAY HOTJIOICHUCM COJIHCYHOM

SHEPTUM XJIOPOPUIIIOM U CHHTE30M
Mosiekysn ATO.

CpaBHUBaTh UCXOIHBIE BEIIECTBA,
KOHEYHBIE MMPOAYKTHI M YCIIOBUS
IIPOTEKAHMSI PEAKLIMI CBETOBOM U
TEMHOBOM (a3 hoToCUHTE3A.

VY cTaHaBIMBaTh B3aUMOCBSI3b MEXTY
(POTOCUHTE30M U JIbIXaHUEM; CBETOBOM
Y TEMHOBOW peaKIUsIMH (POTOCHHTESA.
OneHrBaTh 3Ha4Y€HUE (POTOCUHTE3A
JUTSL J)KU3HU Ha 3eMiie

6.3

ABTOTpOQHBII THIT
0oOMeEHa BEIIECTB.
XeMOCHHTE3

XEMOCHHTES.

Pa3nooOpa3zue opraHu3mMoB-
XEMOCHHTETUKOB:
HUTpUPUIMPYIOIIHNE OaKTEPHH,
Kese300aKTepun, CepoOaKTepuH,
BOJIOPOJIHBIC OAKTEpUH. 3HAUCHHE
XEMOCHUHTE3A.

HeMoHCTpauuu

Ilopmpemur: C. H. Bunorpaackui,
I'. A. 3aBap3uH.

Tabauywvl u cxemol: «DOTOCUHTE3Y,
«XEMOCHUHTE3)

PackpeiBarts conepxanue
TEPMUHOB U MIOHITUI: XEMOCHUHTE3.
OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
PacKpbIBaTh €ro 3Ha4CHHE B
o6uocdepe. [IpuBoauTh NMpUMEpHI
XEMOCUHTE3UPYIOIIUX OaKTepuid
(HuTpudULIMpYIOLIE OaKTEPHH,
KeJe300aKTepuu, cepoOaKkTepuH,
BOJOPOJIHbIE OAKTEPUH) U
XapaKTEepU30BaTh UX
KU3HENIEATEIbHOCTD.

CocTaBisATh ypaBHEHUS peaKUUn
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JlabopaTtopHnas paGora
«CpaBHEHHE MTPOLECCOB (POTOCUHTE3A
U XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBaTh XeMOCUHTE3
¢ GOTOCUHTE30M

6.4

DHepreTuuecKui
0oOMeH —
JTUCCUMUJISITUS

AHa’poOHbIC OpraHu3Mbl. Bus
opoxenus. [IpoaykTer OpokeHus u
HX HMCIIOJb30BAaHHUE YEITIOBEKOM.
AHa’pOOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOIOTHH U
BO30yuTENnU OOJIe3HEH.

AnpoOHBIE OPraHU3MBI. DTaIlbI
AHEPIreTUIECKOro OOMEHa.

IloaroroButensHbIN ATAI. I THKOIN3 —

OECKHCIIOPOHOE paCIICIICHUE
TJTFOKO3BI.

Buonornyeckoe okucieHue, win
KJIETOYHOE JIbIXaHue. Poiib
MHUTOXOHJIPUH B IpoLEccax
OMOJIOTHYECKOTO OKUCIICHHS.
[uknuyeckue peakiuu.
OkucnuTensHOe
dbochopunupoBanue. [Ipenmyiecrna
a’pOOHOTO IMyTH OOMEHa BEIIECTB
niepes; aHadpoOHBIM. DPHEKTUBHOCTD
SHEPreTHIECKOro oOMeHa.
HeMoHCTpauuu

Ilopmpempui: B. A.

Ourensrapar, [1. Mutuen.

PackpriBaTh copepkanie TEPMUHOB H
TOHSTHI: 3TaMbl YHEPTETUIECKOTO
00MEHa — IMOATOTOBUTEIIHHBIMN,
OEeCKUCTOPOAHBIN (aHAPPOOHBIN),
KHACTIOPOTHBIN (a3pOOHBIH ); TIIMKOJIH3,
OpoxeHue, OMOIOrHIeCKOe
oKucJeHue (JbIxanue), ki Kpeoca,
OKHUCIUTENbHOE (hochoprInpoBaHue,
IIPOTOHHBIN TPaInEHT, TPOTOHHAS
AT®-cunraza.

[Tepeuuncnsate ocoOEHHOCTH
AHEPTreTUICCKOTO OOMEHa B KIIETKE.
OnuceIBaTh 3TAIBI SHEPTETUYECKOTO
oOMeHa (TIOIrOTOBUTEIbHBIH,
OECKHUCIIOPOIHBIN, KUCIIOPOIHBIN) U
CpaBHHUBAThH UX MEXIY COOOM.
XapakTepu3oBaTh pEaKIuu
TJIMKOJIN3a, OPOKSHHSI, KIIETOYHOTO
JIBIXaHUS. Y CTAHABIIMBATh
B3aMMOCBSI3b MEXY TJIUKOJIM30M,
KJICTOYHBIM JIIXaHUEM U CHHTE30M
Mosiekys1 AT®. CocraBisTh
ypaBHEHHS OCHOBHBIX ATarloB
AHEPreTUIECKOTO OOMEHa B KIIETKE.
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Tabauywl u cxemvl: « IHEPreTUIECKUAN
0OMEH».

JlaGoparopHnas paGora

«CpaBHeHUE MPOIECCOB OPOKECHUS U
TIBIXAHUSD)

PaccuuThiBaTh SHEPreTUYECKYIO
3¢ (HEKTUBHOCTH TIMKOJIHA3A U
OMOJIOTMYECKOTO OKUCIICHUS.
Ha3biBaTh HCXO/IHBIE BEIIECTBRA,
KOHEYHBIC TIPOYKTHI U YCIIOBHS
IIPOTEKAHUs PEAKIUI
HHEPTreTUYECKOro OOMEHa.
CpaBHHMBATh YHEPTETUUECKYIO

3 HEKTUBHOCTH OECKUCIOPOIHOTO
¥ KHCIJIOPOJTHOTO ATAITOB KOHEYHEIC
NPOAYKTHI ¥ YCJIOBUS MPOTEKAHUS
PEaKIii SHEPreTUIECKOro OOMeHa
SHEPreTUYECKOro oOMeHa

DJIeKTP

oHHbIe (UndpoBbIe) 06pa3oBaTe/IbHbIE pecypchl

but6mmoreka [{OK https://m.edsoo.ru/7f413034

HToro yacos o teme

9

7

Tema «HacaeacrBenHass uHGoOpMaLMs U peau3alus ee B KJIeTKe»

7.1

Peakiium MaTpuaHOTO
CHUHTE3a

2

Peakuyu maTpuyHOro CuHTE3A.
[IprHIMI KOMIJIEMEHTAPHOCTH B
peaKuusAX MaTPUYHOTO CHHTE3A.
Peammzanmsa HacnencTBEHHOM
uHpopmaruu. ['eneTnyeckuit Koj, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbiil cuHte3 PHK. TIpuniums:
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJUIETBbHOCTb,
ACHUMMETPUYHOCTb.

JdemoHcTpanuu

Ilopmpem: H. K. Konb1os.

PackpbIBaTh cosiep>kaHHe TEPMUHOB H
MOHITHH: T€H, TCHETUYSCKUN KO,
KOJIOH (TPHUILIET), CTON-KOJIOHBI,
MaTpHIla, MATPUYHbBINA CUHTE3,
tpanckpunuus, PHK-nommepasa,
IIPOMOTOP, CIUIAUCHUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIUN MaTPUYHOTO
CHUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
OnuceIBaTh 3TaIlbl TPAHCKPUIILUU U
TPAHCJSALNN; YCTAaHABIINBATh
B3aMMOCBSI3b MATPUUHBIX PEaKUUi B
KJIETKE; CXeMaTHU4ECKU N300pakaThb
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Tabauywr u cxemot: «brnocunTes
Oelkay, «I eHEeTHYECKUU KOI»

MaTpPUYHBIC PEAKIIUU TPAHCKPHUIIIIAN
U TPAHCIIALINH.

Pemate OnoJiorndyeckue 3a1auy Ha
OTIpEICJICHHE T0CIICI0BATEIIbHOCTH
nykieoruaoB JJHK u MPHK,
MPUMEHSISI 3HAHUS O PEAKIIUSIX
MaTpUYHOTO CUHTE3a, TEHETUYECKOM
KO/, MPUHIIUIE KOMILJIEMEHTAPHOCTH

7.2

Cunres Oenka

TpaHcIAIuA U €€ 3Tanbl. Y4acTue
tpancnopTHeix PHK B OnocunTese
Oenka. YcnoBusa OnocuHTEe3a OelKa.
KomupoBanne amuHoKucioT. Posib
pubocoM B OMOCHHTE3€e OeKa.
HeMoHCTpauuu

Tabauywvt u cxemol: «bnocunTes
Oenkay, «I eHeTHUECKUH KO

PackpriBath conepxaHue TEPMUHOB U
MOHSTHI: TPAHCIISIMS, AHTUKO/IOH,
TPHK, amunoanmn-TPHK-cuaTeTa3a
(komaza), monupudocoma (IoJImcoma).
XapakTepu30BaTh CBOMCTBA
TEHETUYECKOro KOJa.

OnuceIBaTh ATanbl TPAHCISAIUN U
CXEMAaTUYECKU N300pakaTh
MaTPUYHBIEC PEAKITUU TPAHCIISIIHH.
Pemats Omonornyeckue 3aagayu Ha
onpexaeneHue antukoaoHoB TPHK,
MOCJIEIOBATEIbHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OeJika, MPUMEHsISl 3HaHUS O
peaKkIusIX MAaTPUYHOTO CUHTE3a,
TEHETUYECKOM KOJE, IPUHIIUIIE
KOMILIEMEHTAPHOCTH

7.3

MexaHu3Mbl
DKCIIPECCUU TEHOB

Opranu3zaiusi reHoMa y IpOKapuoT
¥ DYKapuoT. Perymsius akTHBHOCTH

IeHOB y NpoKapuoT. ['unoresa onepona

PackpsIBaTh conep;kaHne TEPMUHOB
Y TIOHATHI: ONIEPATOP, ONEPOH,
CTPYKTYPHBIE I'€HBI, IPOMOTOP,
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(d. XKaxkoo6, XK. Mano).
Perynsuust o0OMeHHBIX
MPOLECCOB B KiIeTKe. KieTounbii
romeoctas. [leMoHcTpannu
Tabruyst u cxemwl: «buocunTes
Oeinkay, «I eHeTHUeCKUH KO

pernpeccop.
OnuceIBaTh CTPYKTYpy reHOMa
IIPOKAPHOT; XapaKTepHU30BaTh padoTy
WHTYIIUOCIIBHOTO U PEIPecCuOEILHOTO
OIepoHa.

BBIACTATE CTPYKTYPHYIO

Y PETYIISATOPHBIC YaCTH TeHa SyKapHUOT.
CpaBHHBATh IIPOIIECCHI KCITPECCUN
T'CHOB Y TIPOKAPHUOT U IYKAPHOT.
XapakTepu30BaTh TUIIOTE3Y ONEpOHA
(®. Kaxo0, XK. Mano).

OnuceIBaTh MEXaHU3M TOJICPKAHHS
KJICTOYHOT'O0 TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ounosorus

Bupychol — HekeTouHbie (OpMbI
YKU3HU U O0JIUTaTHBIC Mapa3UTHI.
CTpoeHne mpOCThIX U CIIOAKHBIX
BHUPYCOB, PETPOBUPYCOB,
Oakrteprodaros. BupycHsie
3a00JIeBaHMs YETIOBEKA, J)KUBOTHBIX,
pacrenuii. CITN ], COVHO-19,
COIMAIbHBIE U MEIUIIMHCKHE
npo6iemsl. [leMmoHcTpanun
Ilopmpem: [1. V1. IBaHOBCKUI.
Tabnuywvt u cxemol. «I'eHETHYCCKHI
Ko», «Bupyce», «baktepuodarm.
IIpakTHyeckas padora
«Co31anue MojieNii BUpyca»

PackpeiBaTh copepkaHue TEPMUHOB U
IIOHSITUM: BUPYC, BUPUOH,
CepleBUHA, Kallcua, oOpaTHas
TPAHCKPUIILIHS, PETPOBUPYCHI,
Oaktepuodar, BUpyc
UMMYHoiepuuuTa yenoseka (B1Y),
IPUPOJIHO-0YAroBble HHPEKIUH.
XapakrepusoBaTb BUPYCHI,
peTpoBUPYCHI U OakTepuodaru

KaK BHYTPUKJIETOYHBIX apa3UTOB
IPOKApHOT U IYKAPHOT.

N3naraTe runoTe3sl 3BOTIOLUOHHOTO
POUCXOK]IEHUS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJCHCTBUS
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BUpYCa U KJIETKH, NH()EKIIMOHHBIN
BHUPYCHBIN ITpOLIECC.
XapakTepu30BaThb MEXaHU3MBI
BEPTHUKAIBHON U TOPU30HTAIBHOU
nepeayn BUPYCOB; 3a00JI€BaHUS
KUBOTHBIX U PACTEHHIA, BHI3bIBAEMbIE
BUPYCAMH.

HazbiBaTh BupycHbIe 3a0051€BaHNUs,
BCTPEYAIOIIUECS Y YEIOBEKA: TPUIIIL,
KJICIIEBOM 3HIIE(PATUT, TeNaTHT,
COVIO-19, CII1A.

CoOmnroiath npaBusia NOBEJACHUS B
OKpPY’KaroIllel MPUPOJHON cpene, Mep
npO(PHUIIAKTUKN PacpOCTPaHEHUS
BUPYCHBIX 3a00JIEBaHMi1 (B TOM YHCIIE
BUY-undexun)

DJIeKTpOHHbIe (LM(PpOBbIe) 00pa3oBaTebHbIE PecypChl

but6mmoreka [{OK https://m.edsoo.ru/7f413034

HTtoro yacoB no teMe 9
8 | Tema «’Ku3HeHHBbIH MUK KJICTKH»
8.1 | )KusHeHHBIN LUK 1 Knerouynbiii UK, €ro NEpUoabl U PackpriBaTh conepxanue
KJIETKU perynsuus. UaTepdasza u MuTO3. TEPMUHOB U IIOHATHN: KIE€TOYHBIN

Oc00OEHHOCTH TIPOIIECCOB,
MPOTEKAIOIIUX B MHTEpdase.
[ToaroroBka KJIETKH K JEJICHUIO.
IIpecunTeTnyecKkuin
(MOCTMUTOTUYECKUH ), CHHTETHUECKUN
Y IOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) IEPUOIBI

UKJI, MHTepda3a.

[lepeuncasTh MepuoObl KUZHEHHOTO
[IUKJIa KJICTKH U XapaKTepH30BaTh
IPOTEKAIOIIUE B HUX MPOIIECCHI
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uHTepdasbl.

JdeMoHcTpanuu

Tabnuywl u cxemol. «KU3HESHHBIA ITUKIT
KJIETKN», « MUTO3»

8.2

MatpuuHbli CUHTE3
JAHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
permkanys. [ IpuHIMIBL perumKanumn
JIHK: KkoMmIeMEeHTapHOCTb,
MOJIYKOHCEPBAaTUBHBIN CUHTE3,
AHTUNIAPAIIIEIBHOCTh. MeXaHn3M
permkanmu JIHK. XpoMocoMBL.
Crpoenune xpomocoM. Tenomepsl u
TenoMepasza. XpoMOCOMHBIA HAOOp
KJIETKU — KapuoTHM. [ATTonaHbIiN 1
rarIouAHBIA HAOOPHI XPOMOCOM.
I'omosnoruunsie xpoMocoMel. [1osioBbIE
XPOMOCOMBI.

JdemoHcTpanuu

Tabnuywl u cxemol. «KU3HESHHBIN ITUKIT
KIIETKN», « CTPOEHHUE XPOMOCOM,
«Perumkamus JTHK».
O0opynoBaHue: CBETOBOW MUKPOCKOI;
MUKpoIrpenaparbl: «KMUTO3 B KIIeTKax
KOpEIIKa JIYKay.

JlaGoparopHnasi paGora

«3ydyeHue XpoMOCOM Ha TOTOBBIX
MHUKpOIpEnapaTax»

PackpriBath conepxaHrue TEPMUHOB U
MOHATUM: PEIITMKALUS
(pemymuMKarys ), KOMILIEMEHTAPHOCTb,
aHTUnapauiesbHoCcTh, JJHK-
NIOJIUMEPA3a, TEJIOMEpa,
pEIUIMKAlMOHHAs BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, IEHTPOMEPA,
KApUOTHIL, TAIUIOUAHBINA U TUTLIONIHBIN
HabOpP XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, MIOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[TepeuncnaTh NPUHIUIIBI PETUIUKALINA
JIHK u naBath uM conepx’aresibHyIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PEILTUKALIAN
JTHK.

CxemaTudecku U300pakaTh CTPOCHHE
MeTagazHO XPOMOCOMBI.

Paznmuuats XxpoMocombl

Ha MHUKponpenaparax

U MUKpodoTorpadpusix
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8.3 | JleneHue KIICTKH — 2 Jenenue knetku — Muto3. Craaun PackpeiBath conep:xkanue TEPMUHOB U
MHUTO3 MHUTO3a ¥ MIPOUCXOIAIITNE B HIX MOHATHI: MUTO3, Ipodhasza, meTadasa,
npouecchl. Tunbl MmuTo3a. Kapuokunes | anadasa, renodasza, KapuoKUHE3,
Y UTOKMHE3. bruonornueckoe LIUTOKHHE3, BEPETEHO JICTICHUS,
3HAYEHUE MUTO3A. MmeTadasHas IIacTUHKa, 60po3aa
JemoHcTpanumn JEJICHUSL.
Tabauywl u cxemol: «KuzHennsli nukn | [lepeyncnsaTs mociaea0BaTeNbHOCTh
KJIETKW», «CTpOEHUE XPOMOCOMY, CTaJuii MUTO3a U ONHUCHIBATH
«Pemmukarusa JJHK», «Murtosy. MIPOUCXOISIINE HA HUX TIPOLECCHI.
Oo6opynoBanme: cCBETOBOM MUKpoOcKoIr;, | CpaBHUBaTh OCOOEHHOCTH MPOTEKAHUS
MUKponpenapaTsl: «KMUTO3 B KJIETKaX | MHUTO3a B PACTUTEIbHBIX U )KUBOTHBIX
KOpELIKA JIYKa». KJIETKaX.
JlaGoparopHas padora OOBACHATH OMOJIOTUYECKHUI CMBICI
«HabmroieHne MUTO3a B KIIETKaX MHUTO3a.
KOHYHMKA KOpENIKa JiyKa (Ha TOTOBBIX Paznuyate ctagun Mutosa
MUKpOIpenaparax)» Ha MUKpoOIpenaparax
U MUKpooTOrpadusx
8.4 | Perymsuus 1 Perynsiuys MUTOTUYECKOTO 1IMKJIA PackpriBath conepkaHue TEPMUHOB

ZKHN3HCHHOI'O IUKJIa
KIJICTOK

kieTku. [Iporpammupyemas kietounas
rudeb — anomnTo3.

Knerounoe s1po, XxpoOMOCOMBI,
(yHKIIMOHAIbHAsI TEHOMHUKA.
JdemoHcTpanuun

Tabauywvl u cxemol.: «KU3HESHHBIN ITUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Pennmukamusa JITHK», «Mwuto3»

U TIOHSITHUM: alloITOo3,
nponudeparus, IuphepeHITuPOBKa.
XapakTepu3oBaTh PETyIISLIHAI0
MHTOTHYECKOTO ITHKJIa KICTKH.
OOBACHATH OMOJIOTMYECKUI CMBICIT
3aIPOrPaAaMMHUPOBAHHON KJIETOYHOMU
ru0enu — aronTo3a.

VYcraHaBIMBaTh B3aMMOCBSI3b MEXKTY
TOMEOCTa30M KJIETOK U MX THOEIBIO

JJyiekTpoHHbIE (HU(POBbIE) 00pa3oBaTeIbHbIEC PECYPChI

bubnuoteka [{OK https://m.edsoo.ru/7f413034

HToro yacos 1o Teme

6
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https://m.edsoo.ru/7f413034

Tema «CTPOEHUE U ®YHKIIUU OPT'AHU3MOB»

Opranusm Kak euHOe
LeJI0€e

1

buonoruueckoe pazHoodpasue
opranu3MoB. OJIHOKJIETOYHEIE,
KOJIOHHAJIbHBIE, MHOT'OKJICTOYHEIC
OpraHU3MBI.

Oco0eHHOCTH CTPOCHHUS

1 KM3HEACITSIBHOCTH OJJHOKJICTOUYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOHI,
OJIHOKJIETOYHBIE BOJIOPOCIH, JPYTHE
npotucthl. KosloHMaIbHBIE OPraHU3MBI.
BzanmocBs3p yacTei MHOTOKJIETOYHOTO
opranusMa. TkaHu, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €IMHOE LIEJIOE.
I'omeocras.

JemoHcTpauumn

Tabnuysl u cxemvt: «OTHOKIETOUHBIS
BOJIOPOCIIN», « MHOTOKJIETOUHBIC
BOJIOpOCIN», «bakTepuny,
«ITpocteitmmey, «Opranbl IBETKOBBIX
pacteHui», «CUCTEeMbI OPraHOB
IT03BOHOYHBIX JKMBOTHBIX),
«BHyTpeHHEe CTpOEHUE HACEKOMBIX).
OobOopynoBanue: CBETOBOM
MHUKPOCKOIT; MUKpPOIIpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; KUBbBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUIA;

PackpsIBaTh cofiepkaHue TEPMUHOB U
NOHSATHN: OpraHu3M, OpraH,
OpraHeJlIbl, CHCTEMA OPTraHoOB,
anmnapar, (yHKIIMOHAIbHAsI CUCTEMA,
romeoctas. [lepeuncnsaTe cTpykTypHO-
(yHKUIHOHATIbHBIE YACTH
OJIHOKJIECTOYHBIX, KOJIJOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPTraHU3MOB.

XapakTepHu3oBaTb 0COOEHHOCTU
CTPOEHUS U KU3ZHEAEATEIBHOCTH
OJITHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBBIX OPIraHU3MOB.
CpaBHuBaTh MEX1y COOOMU
OJIHOKJIETOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHbIE 1 MHOT'OTKAHEBbIE
OpraHu3MbI
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repOapuu pacTeHH pa3HbIX
OTJICJIOB; BIaKHBIC
npernapaThl )KHBOTHBIX

9.2 | Txanu pacTeHuit Tkanu pacteHuil. Tumel pacTUTENBHBIX | PackpeiBaTh copep:kaHue TEPMUHOB U
TKaHeil: 00pa3zoBarebHasl, TOKPOBHAS, MOHATHI: TKaHb, YITUACPMHUC, TPOOKa,
IIPOBOAAIAS, OCHOBHAS, KOpKa, y0, IpeBecuHa, TPEBECUHHBIC
MexaHndeckas. OCoOeHHOCTH BOJIOKHA, JIyOSIHbIE BOJIOKHA, COCY/IbI,
CTpOEHUs, PYHKLMN U PACTIOIOKEHUS KAMEHHUCTHIE KIIETKU.
TKAaHEW B OPraHax paCTECHUM. XapakTepru30BaTh TUIIBI PACTUTEIIBHBIX
JdemMoHcTpauuu TKaHeil: o0pa3zoBarebHasi, TOKPOBHas,
Tabauywl u cxemol: «TkaHU pacTEHUN», | IPOBOAIIIASL, OCHOBHAS, MEXaHUUYECKAS;
«Oprasbl IBETKOBBIX PACTEHUI, NEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS
«KopneBble cucrembdy, «CTpoeHue Y BBINIOJIHSAEMbIE (DYHKIIMU
cTebms», «CTpoeHue JIMCTOBOU
IIJTACTUHKU.
O0opyaoBaHue: )XKUBBIE SK3EMILISPHI
KOMHATHBIX PACTEHUI; CBETOBOU
MHUKPOCKOI; MUKPONPENapaThl TKaHEH.
JlabopaTopHasi padora
«3yuyeHne TKkaHel pacTEHUI

9.3 | TkaHu KUBOTHBIX TkaHu )KMBOTHBIX U YE€JIOBEKA. PackpriBaTh CoiepKaHne TEPMUHOB

H 4CJIOBCKaA

THUIBI )KUBOTHBIX TKAHEH:
DIUTENNAIIbHASA, COEAUHUTEIIbHAS,
MbITIedHast, HepBHas. OcoOeHHOCTH
CTpO€HUsA, PYHKIUHN U
PAacCIIOJIOKEHUS TKAHEW B OpraHax
JKMBOTHBIX U YEJIOBEKA.

Y TIOHSATUM: SMUTEIUHN, CEKPET,
MBIIIIEYHBIC BOJIOKHA, HEUPOH,
HEUpOrus.

XapaKkTepHu30BaTh TKAHHU >KUBOTHBIX

1 4YEJIOBEKA: AIIMTEIUAIbHAs,
COCIVHUTEIbHAS, MBIIIIEYHAs, HCPBHAS,
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JdeMoHcTpanuu

Tabauyst u cxemot: «TkaHn
KUBOTHBIX», «CKEJIET YeTIOBEKAY,
«lTumeBapuTenbHas cucTemay,
«KpoBeHocHas cucremay,
«JlpIxaTeapHast CUCTEMAY,
«Hepsnas cucremay, «Koxay,
«MBpbllIEYHas1 CUCTEMAY.
O0opynoBaHue: CBETOBOW MUKPOCKOI;
MUKPOIIPENApaThl TKAHEH.
JlabopaTopHasi padora
«3y4yeHne TKaHel KUBOTHBIX

MCPCUUCIEATD OCOOCHHOCTH HX CTPOCHUA
H BBIIIOJIHACMBIC Q)YHKHHH

9.4

Opranbl. Cuctemsl
OpraHOB

Opransl. BereratuBHbie

Y TeHEpaTHUBHbBIC OPTraHbl PACTEHUH.
Oprasbl ¥ CUCTEMBI OPTaHOB
KUBOTHBIX U 4esioBeKka. OyHKINH
OpraHOB M CUCTEM OPIaHOB.
JemMoHcTpanun

Tabnuywvl u cxemvi: «Oprassl
LIBETKOBBIX pacTeHUI», «KopHEBBIE
cucteMbl», «CTpoeHue cTeOs,
«CTtpoeHue TMCTOBOM MIIACTUHKNY,
«Cxkener yeoBeKay,
«lIumeBapuTenbHasl CUCTEMAY,
«KpoBeHOCHas cuctemay,
«JlpIxaTebHask CHCTEMAY,
«BblgenurenbHas cucreMay, «HepBHas

PackpsIBaTh conepxaHne TEPMUHOB U
MOHSITHIA: OpraH, KOPEHb, MOOET, IBETOK,
IIJIOM, CEMsl, IIOJIOBBIE XKEJIE3bI, IIOJIOBBIE
IIPOTOKH, KOITYJIITUBHBIE OPraHbl,
CUCTEMBI OPTaHOB. XapaKTepru30BaTh
BETETAaTUBHBIC U T€HEPATUBHBIC OPTaHbI
pacTeHUIl, COMaTUYECKHUE U
PETYJIATOPHBIE OpraHbl )KUBOTHBIX;
NEPEYUCIIATh OCOOCHHOCTU UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKIIUU.
YcTaHaBIMBaTh B3AUMOCBSI3U MEXKIY
CTPOEHHEM OPraHOB U UX (PYHKIIMSIMHU.
PaznuyaTe BUIBI TKaHEW, OpraHbl U
CUCTEMBI OPI'aHOB, B TOM YMCIIE
YeJI0BeKa, HA MUKpOIIperaparax,
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CUCTEMa», « DHIOKPUHHAS CUCTEMAY.
ObopynoBanme: KUBbIE SK3EMILISIPHI
KOMHATHBIX pacTeHU; repoapuu
pPaCTEeHMI pa3HbIX OTIEIOB; CKEJIEThI
MMO3BOHOYHBIX; KOJUIEKIIUU
0ECTI03BOHOYHBIX JKUBOTHBIX;
BJIQXKHBIE TIpenapaThl >KUBOTHBIX,
CKEJIET YEJIOBEKa.

JlabopaTopHasi padora «3yueHue
OpPraHoOB IIBETKOBOTO PACTEHUS»

BJIAKHBIX MpernapaTax, repoapusix
U MUKpodoTorpadusix, Tabauiax,
MOJIETISIX ¥ MYJISDKaX

9.5

Omnopa Tena
OpraHU3MOB

Omnopa tena opranu3moB. Kapkac
pacteHuil. CKeJleTbl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy»xHb1li 1 BHYTPEHHUH CKEJIET.

CrpoeHnue u TUIBI COETMHEHUS KOCTEN.

JemMoHcTpanun

Tabnuywt u cxemwvr: «CTpoeHue
cte0s1», «CTpoeHUE JINCTOBOM
IUTACTUHKIY, «CKENEeT YEIOBEKay.
O0opynoBaHme: CKENETHI
NO3BOHOYHBIX; BJIAXKHBIE ITPENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA;
PaKOBUHBI MOJUTFOCKOB; KOJUIEKLIUH
HACEKOMBIX, UTJIOKOKUX

PackpriBath cosiep:kaHue TEPMUHOB U
HOHATHUI: OMOPHBIE CUCTEMBI,
000JIOUKH KJIETKH, PUOPHILIBI, KapKac,
HaApPY>KHBIN CKeJIeT (XUTUHOBBIM
NIOKPOB), THIPOCTATUUECKUI CKEJIET,
BHYTPEHHHI CKEJET, KOCTH (JJIMHHBIE,
KOPOTKHE, IJIOCKUE), COSAUHEHHUSI
KOCTEM, HETIOABMKHBIE (IIIBBI),
MOJTYTIOJIBUKHBIE, TTOABUKHBIC
(cycTaBbl), OTZIENBI CKENETa
MO3BOHOYHBIX KUBOTHBIX: YepeIl,
0CEBOH CKeJeT (MM03BOHOYHUK, TPYyAHAS
KJIETKA, XOp/1a), [osica KOHEYHOCTEH,
CBOOOIHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THIIBI
COE€IMHEHUS KOCTEMN.
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YcTraHaBauBaTh B3aMMOCBSI3U MEXKTY
CTPOEHHEM ONIOPHBIX CUCTEM U UX
(YHKIUSMHU B OpraHu3Me.

CpaBHHBaTh CTPOEHUE OMOPHBIX CUCTEM
PaCTEHHUM U )KUBOTHBIX

9.6

JIBr>xeHue
OpPTraHU3MOB

JIBmKeHnEe OpraHu3MoB. [IBruxeHue
OJIHOKJIETOYHBIX OPTraHU3MOB:
aMe0OuIHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KEHHE MHOTOKJIETOYHBIX
pacTeHui: TPOMU3MbI U HACTUH.
JIBr>KeHHE MHOTOKJIETOYHBIX
YKUBOTHBIX Y YEJIOBEKA: MBIIICYHAs
cucteMa. Pednekc. CkeneTHbIE MBIIIIBI
U UX padoTa.

HeMoHCTpauuu

Tabnuywl u cxemol.: «OTHOKIETOUHBIC
Bonopociny, «[Ipocrenmmey,
«CtpoeHue MbIIbDY, «MBbIlIeuHas
CHUCTEMAY

PackpsiBaTh coqiep:kaHre TEPMUHOB U
MOHSITUM: ABUKEHUE, IBUTATEIILHbIE
OpTraHesUIbl, IBMXKCHUE MPOCTEHIIINX
(ameOouIHOE, KI'YTUKOBOE,
PECHUYHOE), IBM)KCHHUE PACTCHUMN
(TpoTH3MBbI, HACTUH ), MBITIICUHBIE
CUCTEMBI (COKpaTUTEIbHBIC
BOJIOKOHIIA, KO’KHO-MYCKYJIBHBIN
MEIIOK, CKEJIETHAsI MyCKYJIaTypa),
CKeJIETHAsl MbIIIIa (MBIIIICYHOE
BOJIOKHO, MUO(UOPHILIA), BHICIIINE
JIBUTATEIbHBIC LIEHTPBI, pad0Ta MBIIIII]
(mBUTaTEIBHAS, COMAaTHYECKAs),
MBIIIEYHOE YTOMJICHUE.
XapakTepu3oBaTh BUbI JBUKECHUS
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX
OpPTaHU3MOB.

OnuchIBaTh CKEJNETHBIE MBIIILBI U UX
pabory.

VYcranaBnuBaTh B3aMMOCBSI3b MEXKIY
CTPOEHUEM OMOPHBIX CUCTEM U
JIBHYKEHUSIMUA OPTaHU3MOB
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9.7 | Tluranue opraHu3MoB [Turanue oprannzmos. [lornomiexnne PackpriBath conep:kaHue TEPMUHOB U
BOJIbI, YIJIEKHACIIOTO ra3a MOHATUN: TUTAaHUE, TUILEBAPECHUE,
Y MUHEPAJIbHBIX BEIECTB PACTCHUSAMMU. | MHUIIEBAPUTEIILHBIC BAaKyOJIH,
[Iutanue KMBOTHBIX. KHIIIEYHAs TI0JIOCTh, MUILIEBAPUTEIbHAS
BrytpunonoctHoe n TpyOKa, MUIEBAPUTENBHBIN TPAKT,
BHYTPHUKIIETOYHOE MUIIEBAPECHUE. MUIIEBAPUTEIIHHBIC JKEIIE3BI,
[IuTanue MO3BOHOYHBIX )KUBOTHBIX. MUIIEBAPUTEIIHLHBIE COKH.
OTtaensl NUIIEBAPUTEIBLHOTO TPAKTA. XapakTepu30BaTh NUTAHUE )KUBOTHBIX;
[TumeBapuTEILHBIC KEE3HI. BHYTPHUIIOJIOCTHOE U BHYTPHUKIIETOUHOE
[InmeBapuTenbHas CUCTEMA YEJIOBEKA. | IHILEBAPECHUE.
JdeMoHCcTpanuu PaznuyaTh Ha M300paKeHUsIX
Tabnuywl u cxemol: (cxemax, TabnUIIAX, MYJISIKaX )
«KUI1e4HOIOIOCTHBIEY, OT/IEJIbI MTUIIEBAPUTEIIBHOTO TPAKTA U
«ITmmeBapurenbHas cucrema», «Cxema | MUILIEBAPUTEIBHYIO CUCTEMY
IIATAHUSL PACTECHUID. YeJIOBEKA.
O0opynoBaHme: )KUBBIE IK3EMILISPbI VYcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
KOMHATHBIX PacTeHUI; 000py1I0BaHHE CTPOEHUEM OPTraHOB MMUIIEBAPEHUS
JUTSL IEMOHCTPALIMY TOYBEHHOTO U
BO3JIYITHOTO NTMTAaHUS PACTCHU,
pacuierieHus Kpaxmaia u OeJIKOB
o1 IericTBUEM (PepMEHTOB

9.8 | Jlprxanue opraHu3MoB Jpixanue oprann3MoB. [[pixanue PackpeiBath coqepxanne TEpPMHUHOB U

pacteHui. /[pIxaHue )KUBOTHBIX.
Juddy3us ra3os uepe3 NOBEPXHOCTh
kieTku. KoxkHoe fpixanue.
JpixaTenbHas noBepxHocTh. JKabepHoe
Y JIETOYHOE JbIXaHue. J(pixanue

MOHATUM: AbIXxaHue, TP y3us, KOKHOE
JIbIXaHWUE, OPTaHbI JIbIXaHMUSI,
JIbIXaTeNbHbIE IBUXKCHHUS, JIbIXaTeIbHbIN
LEHTP, JIETOYHBIE 00BEMBI, dKU3ZHEHHAS
€MKOCTb JICTKHUX.
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TT03BOHOYHBIX KMBOTHBIX U UEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHUE
CTPOEHUS JIETKUX MTO3BOHOYHBIX
JKUBOTHEIX. JIpIXaTeIbHAS CHCTEMA
yenoBeka. MexaHn3M BEHTUJISIIIMU
JIETKUX Y OTHUI] U MIICKOTTUTAIOITUX.
Perynsuus npixanus. [[prxatenbHbie
o0BeMbl. JleMoHCTpaum

Tabnuywl u cxemol. «JlprxaTrenbpHas
CHCTEMa.

Oo6opynoBanme: 000py0BaHUE
JUISl AEMOHCTpPAIMU ONBITOB 1O
M3MEPEHUIO )KU3HEHHOW €MKOCTH
JIETKMX, MEXaHHU3Ma JbIXaTeJIbHBIX
JIBIDKEHUM

XapakTepu30BaTh JIbIXaHUE PACTCHUI;
JIBIXaHUE KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh HBOIOLMOHHOE
YCIIO’KHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Pa3znuyath Ha n300pakeHUsIX (cxemax,
Ta0IuIax, MyJISKaX) JbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuceiBaTh MEXaHU3M BEHTWISLIUN
JIETKUX Y OTHUI] U MJIEKOMUTAIOIUX.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHUEM OPTraHOB JIbIXaHUS U UX
GYHKIUSIMHU B OpraHu3Me

9.9

Tpancnopt BemecTs
Yy OPraHu3MOB

TpaHcnopT BEHIECTB Y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BEHIECTB Y KUBOTHBIX.
KpoBeHocHas cuctema u ee Oprassl.
KposenocHas cucrema
MO3BOHOYHBIX YKUBOTHBIX U
yenoBeka. Ceplie, KPOBEHOCHBIE
cocynbl ¥ KpoBb. Kpyru
KPOBOOOpAITeHHsI. DBOJIOIMOHHBIC
YCIIO)KHEHHSI CTPOEHUSI KPOBEHOCHOM
CHUCTEMBI TTO3BOHOYHBIX KUBOTHBIX.
PaboTa cepana u ee perymnsmus.

PackpsiBaTh copiepskaHne TEPMUHOB
Y TIOHSITUIN: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT Y PACTECHHUI,
KPOBEHOCHAsI CUCTEMA KUBOTHBIX,
KpOBb, TU1a3Ma, (POpMEHHbIE
AJIEMEHTHI, KPOBOOOpAIIleHHE, KPYTH
KpOBOOOpAIICHHUS, CEPACUHBIN
UK, TuMdooobpaienue, mumada,
TuM(paTAYECKHUE COCY/IbI,
TUMGaTAYECKHUE Y3IIbI, BHYTPEHHSIS
cpena opraHusma.
XapakTepu30BaTh TPAHCIIOPT BEIIECTB
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HeMoHCTpauuu

Tabauywl u cxemol: «Oprasel
[[BETKOBBIX pacTeHU», «KopHeBbIe
cucteMbl», «CTpoeHue cTe0s,
«CTpoeHne TUCTOBON TTACTUHKUY,
«KpoBeHocHas cuctemay,
«KpOBEHOCHBIE CUCTEMBI
NIO3BOHOYHBIX KUBOTHBIX)»

y pacTeHuil U 6ECII0O3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YeJIOBEKA.

Pa3znuyath Ha n300pakeHUsIX (cxemax,
TabIuIax, MyJIsKaX ) KPOBEHOCHYIO

U TUM(}aTHIECKYIO CHCTEMY YeIOBeKa.
YcTaHaBnuBaTh B3aUMOCBSI3U

MEXIy CTPOCHHEM OpPTaHOB
KpoBOOOpalieHust U ux GyHKIUSIMH

B OpraHu3Me

9.10

Brinenenue
Yy OPraHu3MoOB

Brinenenue y oprannsmoB. Beiienenue
y pacteHui. BoiieneHne y sKUBOTHBIX.
CoxkpaTuTtenbHble Bakyosd. Oprassl
BblieNeHUs. DuibTpanus, CeKpeLus u
oOpaTHOE BCaChIBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbieNeHUs. CBS3b
IOJIOCTH TeJa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAMU.
Boienenue y no3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u
(GyHKIIMOHUpOBaHKE He(POHA.
O6pa3oBaHre MOYH Y YEJIOBEKA.
HemMoHCTpanMHU

Tabnuywl u cxemol. «BeiaeauTenbHas
CUCTEMAY

PackpriBaTh coqiepikaHre TEPMUHOB

Y TIOHSITUI: BBIJICJICHUE, TyTTaIus,
JIMCTOMA/I, COKpaTUTENIbHbIC

BaKyOJIM, U3BUTHIE KAHAJIBIIBI,
3Be34aThle KJIETKU, BbIICTUTEIbHBIC
TPYOOUKH, MAJTBITUTHUEBBI COCY/IBI,
MMOYKH, MOYCTOUYHUK, MOUECBOM

y3bIph, HE(PpPOH, MOYA.
XapakTepu3oBaTh IIPOLECC

BBIJICTICHUS Y PACTEHUHN U )KUBOTHBIX.
Paznuuate Ha n300pakeHsIX (cxemax,
TaONIHIIaX, MYJISHKAX ) BBIICTUTEIHHYIO
CHUCTEMY Y€JIOBEKa.

OnuceIBaTh MEXaHU3M
(GyHKUHOHUPOBaHUS HEGPOHA; MPOIIECC
00pa30BaHUsI MOYH.
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VYcraHaBIMBaTh B3aMMOCBSI3U MEKTY
CTPOEHHEM OPTaHOB BBIJCIICHUS U UX
GyHKUMSIMU B OpraHU3Me

9.11

3amura y Opranu3MoB

3ammTa y OpraHu3MoB. 3alura y
OJIHOKJIETOYHBIX OpraHu3mMoB. Criopsl
OaKkTepuii U UCTHI MPOCTEUIITHX.
3ammTa y MHOTOKJIETOYHBIX
pactrennii. Kyrukymna. Cpencrsa
ITACCUBHOM Y XMMHUYECKOM 3aUTHI.
@UTOHUHUBIL. 3alIUTa y
MHOTOKJIETOYHBIX )KUBOTHBIX.
[TokpOBBI U UX MPOU3BOAHBIE. 3alIUTA
opranusma ot Oosie3Hel. IMmMmyHHas
cucrema 4desnoBeka. KineTtounslii u
TyMOPAJIbHBI UMMYHUTET.
BpoxaeHHslil 1 mpuoOpeTeHHbIN
cnenuduueckuii uMMyHuUTeT. Teopus
KJIOHAJIBHO- CEJIEKTUBHOTO
ummynuteta (I1. Dpnux, ©.M.
bepner, C. Tonerasa).
BocnanurenbHble OTBETHI
OpraHu3MoOB. Poib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX
3aboseBanuii. JleMOHCTpaMU
Tabauysl u cxemol: «Koxay,
«Mmmynuter», «CTpoeHue creds»,
«CtpoeHue TuCTOBOM MIACTUHKI

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHATUH: KaIlCyJia, 3HI0CIOopa, [IUCTA,
KyTHKYJa, CPEJICTBA TACCUBHON
3aIlUTHI, CPEJCTBA XUMUYECKOM
3aIUATHI, KOKHBIE TTOKPOBBI,
UMMYHUTET, HIMMYHHAsI CHCTEMA,
AQHTUTEH, AaHTUTETIO.
XapakTepru30BaTh BUIBI 3aIIUTHI Y
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceiBaTh CTPOCHUE KOKHBIX
TTOKPOBOB M X MTPOU3BOIHBIX.
Paznuyath Ha M300pakeHUsIX (cxemax,
TabIuIax, MyJshkKax ) OpraHbl
UMMYHHOU CHCTEMBI YEJIOBEKa.
YcTaHaBnMBaTh B3aMMOCBSI3U MEXITY
CTPOCHHEM OPT'aHOB 3aITUTHI U UX
(GYHKIMSIMEU B OpTraHU3ME
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9.12

Paznpaxxumocts
U PEryJIsLus
y OpraHu3MOB

PaznpaxxumocTs u perynsuus

y Opraau3MoB. Pa3npaxxumMocTs y
OJIHOKJIETOYHBIX OPTaHU3MOB. TaKCHCBHI.
Paznpaxumocts u peryssmnus y
pactenuil. PocToBble BemecTsa u ux
3HAYCHHE.

Hepsnas cucrema u pediekropHas
perynsuus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEINBI.

DBOJIIOIIMOHHOE YCI0KHEHNE
CTPOCHHUsI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIEIbI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pediekc u
pednekropHas ayra. bezycioBHsie u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynsiuus

Y DHIOKPUHHASI CUCTEMA KUBOTHBIX U
yenoBeka. JKenessl SHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. JlericTBue
FOPMOHOB. B3auMOCBs3b HEPBHOU U
SHAOKPUHHOU cucteM. [ 'unoramamo-
runodu3apHasi CUCTeMa.
HeMoHCTpauuu

Ilopmpem: W. 11. [1aBnos.

Tabauywl u cxemol: «CTpoOEHUE TUIIPHDY,
«Ctpoenue mnanapun», « BHyTpeHHee
CTPOEHHUE JI0KIEBOTO YEPBS»,

PackpbIBaTh conep:kaHue TEPMUHOB

Y TIOHATHUH: Pa3ApaKUMOCTD,
PEryJsLHts, TAKCUCHI, POCTOBBIE
BElIECTBA (AyKCUHBI), HEPBHAsI CUCTEMA,
pedaexTopHas perymsius, pediekc,
pedaexTopHas ayra, IepeIHui MO3T,
IPOMEKYTOUHBII MO3T, CPEAHUNA MO3T,
MO3XE€UYOK, IPOJOJITOBaThIA MO3T,
BEreTaTHBHAsI HEPBHASL CUCTEMA,
IryMOpaJIbHas peryJisiiys, TOPMOHBI,
SHJOKPUHHAs CUCTEMA, THIIOTAJIAMO-
runoguzapHas CUCTeMa.
XapakTepru3oBaTh pa3IpaKuMOCTh y
OJIHOKJIETOYHBIX OPTaHU3MOB U
pedIESKTOPHYIO PETYJISIIUIO Y
KUBOTHBIX.

Paznuuath Ha n300pakeHUsIX (Cxemax,
TabJIMIAX, MYJISKaX ) HEPBHYIO CUCTEMY
U €€ OTJEJIbL; OT/IEJbI TOJIOBHOTO MO3Ia
MO3BOHOYHBIX KUBOTHBIX.

OnuchIBaTh T'yMOPAJIBHYIO PETYIISIINIO
y KUBOTHBIX.

Pa3znuyath Ha n300pakeHUsIX (cxemax,
TabIuIax, MyJsikax) SHIOKPUHHYIO
CUCTEMY >KUBOTHBIX U YEJIOBEKaA.
Haz3biBaTh xee3bl SHIOKpUHHON
CUCTEMBI YeJIOBEKa U BbIpadaThIBaeMble
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«HepBHag cucrema peio»., «HepBHas

HUMH TOPMOHEI.

CUCTCMaA JEITYIIKHU), ((HepBHaH CHUCTCMa

IMPCCMBIKAIOIINXCS» ((HepBHaﬂ
CHUCTCMa IITHUI», ((HepBHaH CHCTCMa

MIJICKOITUTAIOMIMX), ((HepBHaSI CHUCTCMa
YCJIOBCKaA», <<3HI[OKpI/IHHaSI CHUCTCMA)»,

«Pedexcy.
O6opyaoBanme: MOJICJIM TOJIOBHOTO
MO3Ta Pa3INIHbBIX )KUBOTHBIX

OnuceIBaTh AEMCTBUE TOPMOHOB.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB HEPBHOM U
SHJIOKPUHHOW CUCTEM M UX
(YHKIMSIMHU B OpraHU3ME.
XapakTepu30BaTh IBOJIOLHOHHOE
YCIO0XHEHHUE CTPOEHUS HEPBHOM
CHUCTEMBI Y )KUBOTHBIX

10

Tema «PASMHOKEHME U PASBUTHUE OPI'AHU3MOB»

10.1

DopMbI Pa3MHOKEHHUS
OpTaHU3MOB

dopMbI pa3MHOKEHHUS OPTAaHU3MOB:
Oecrofioe (BKJIr0Yas BEreTaTHBHOE)
u nosioBoe. Buzpl 6ecnionioro
Pa3MHOXXEHUS: TOYKOBaHUE,
CHOpYJISILUSA, (parMeHTalus,
KJIOHUPOBaHHE.

JdemoHcTpauumn

Tabauywl u cxemol: «BereraTuBHOE
pa3sMHOXKEeHHE», «Tumbl Gecroaoro
Pa3MHOXKCHH, «Pa3mHOXEHHE
XJIaMUIOMOHAIB, «Pa3sMHOKEeHHE
IBIJICHBIY, «Pa3MHOKEHHE THIPHI»

PackpbiBaTh cofepxaHue TEPMUHOB U
MOHATUH: PA3MHOXKEHUE, IPOCTOE
NIeJIEHNE, TOYKOBAaHUE, CIIOPYJIALINS,
BEreTaTUBHOE Pa3MHOXKEHHE,
(dparMeHTanus, KIOHUPOBAHUE, TAMETHI,
crepMaro30u 1 (CriepMuit), SUIEeKIIeTKa,
3Ur0Ta, KOHBIOTALIUA.

[lepeuncnsaTe 0cOOEHHOCTH OECTIOIOTO
¥ MOJIOBOTO Pa3MHOKEHHUSI OPIraHU3MOB.
XapakTepHu30BaTh CyIIIHOCTh U (POPMBI
0ecrosoro pa3MHOKEHHUS OPTraHU3MOB;
Ouoornyeckoe 3HaueHue 0ecroIoro
Pa3MHOXKEHHS.

Paznuyath criopy kak

CIICHUAIM3UPOBAHHYIO KIICTKY,
MMpCAHAa3HAYCHHYIO JJIA Oecnoyoro




Pa3MHOXeHWS, U Cropbl HakTepui.
O6BbACHATL NPENMYLLIECTBA MOSIOBOIrO
pa3MHOXEHUSA Haa, 6ecnonbiM.
PackpblBaTb pOsib KIOHMPOBAHUS B
CeNEKLIMN U CENbCKOM X035IMCTBE

10.2

NMonosoe
pa3MHOXeEHMe.
Meino3s

[Monosoe pasMHOXeHue. onoBble
KNETKU, WM ramMmeTbl. Menos.
Cragum menosa. lNoseaeHne

XPOMOCOM B Meio3e. KpoccuHrosep.

Buonornyecknin cMbICn Menosa u
NonoBoro npouecca. Menos u ero
MECTO B XXM3HEHHOM LMKe
OpraHM3MoB.

JdeMoHcTpauuun

Tabauybl n cxembl: «Menos»,
«XpOMOCOMbI»

PackpbiBaTb coaepkaHne TepMUHOB

W MOHSATUA: MeNo3, buBaneHThbl,
KPOCCWMHIroBep, MHTEPKUHES,
HEe3aBMCMMOE pacrnpeaeneHme;
KPOCCUHIoBep.

Paznunuatb Ha n3obpaxxeHusx (Cxemax,
Tabnmuax) 1 MMKponpenaparax
3pesible NosoBble KNETKU
MIEKOMUTAOLLMX U OpraHbl
Pa3MHOXKEHWNS BbICLUMX PACTEHWIA.
PackpbIBaTb CYLLHOCTb Meno3a,
XapaKTepU30BaTb €ro OTAeSbHble
CTaaun.

Onpenensitb MECTO Melo3a B
YKM3HEHHbIX LMKIaX pas/nNyHbIX
OpraHM3MoB.

O6bACHATL BUonornMyecknin CMbICn
KpPOCCMHroBepa, OnucbIiBaTb €ro
MeXaHWU3M.

CpaBHMBaTb MENO3 C MUTO30M;
pa3nnyaTtb OTAENbHbIE UX CTaaAUU Ha
MUKponpenapatax n n3obpaxeHusx
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(cxemax, TabnuIAXx).
PackpbIBaTh 3BOTIOIMOHHOE 3HAUYCHUE
TI0JIOBOTO Pa3MHOKEHUST OPTaHU3MOB

10.3 | I'amerorenes. [IpenzapopiiieBoe pa3BUTHE. PackpriBath cosiep:kaHue TEPMUHOB U

OO6pazoBaHue u ["ameTorenes y »kuBOTHBIX. [los1OBBIC MOHSATUN: TAMETOTEHE3,
Pa3BUTHE MOJOBBIX xene3bl. OOpa3oBaHNE U Pa3BUTHE criepMaToreHe3, 00reHe3, CEMEHHUKH,
KJICTOK MOJIOBBIX KJIETOK. CriepMaToreHes u SIMYHUKH, CTIEPMATOTOHUH,
ooreHe3. CTpoeHue MOJIOBBIX KIETOK. CIIEPMATOIUTHI, CTIEPMATHUIBI,
Om1010TBOpEHUE U SMOPUOHATILHOE CIIEPMAaTO30HU/Ibl, OOTOHUH, OOLIUTHI,
pa3BUTHE KUBOTHBIX. CTIOCOOBI MOJIAPHBIC TETbIIA, SUIICKIICTKA,
OTUIOZOTBOPEHUS: HAPYKHOE, aKpocoMa.
BHyTpeHHee. [[apTeHorenes. [TepeuncnaTh cTaguy raMeToreHe3a
JemoHcTpauumn y )KABOTHBIX.
Tabnuysl u cxemol: OnuckIBaTh NPOLECC TAMETOTEHE3a
«I"amerorenes3y», «CtpoeHue U €r0 MepUo/ibl, CTPOCHHUE MOJIOBBIX
SIMIEKIIETKU U CTIEPMATO30MAa». KJICTOK.
O6opyaoBaHMe: CBETOBOM MHKpPOCKOIT, | PasnuuaTs ocoOeHHOCTH
MUKpOIPEnapaThl SSUIEKIECTOK U CIlepMaToreHesa u 0oreHesa.
CIIEpPMATO30MIOB. OnuceIBaTh MPOIECCH OCEMEHEHUS U
JlaGoparopHasi padora «3yuenue OIJIOZIOTBOPEHUS, PA3HBIC BAPUAHTHI
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX | MApTEHOTEHE3a
MUKpOIIpenapaTax»

10.4 | UnguBuayansHoe NHnuBuayansHOe pa3BUTHE PackpbiBaTh cojiep>kaHe TEPMUHOB U
pa3BUTHE OpraHU3MOB (OHTOT€HE3). MOHSTUI: OTUIOJOTBOPEHHUE, 3UT0TA,
OpraHU3MOB — DOMOpHOIOTUs — HAyKa O Pa3BUTUU OJlacToMep, aKpoCOMHasl peakius,
OHTOTEHE3 opraau3MoB. Ctaguu sMOproreHe3a MPOHYKJIEYC, TAPTEHOT€HE3,

YKUBOTHBIX (HA MPUMEPE JISTYIIKH ).

sMOpuoreHes, ApodieHue, 6racTyna,
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Hpo6aenue. Tunsl 1podrieHus.
OcobeHHOoCTH IpOOIEHUS
MJIEKOTTUTAIOIINX. 3apO/IbIIIEBbIE
JUCTKH (TacTpyiasiius). 3aKiaaKa
OpTaHOB M TKaHEW U3 3apOJIbIIIEBBIX
JIMCTKOB. B3auMHOE BIMSIHUE YacTen
Pa3BUBAIOIIETOCS 3apObIIIa
(?MOpHOHaTbHAS UHIYKIIUSA).
3aknagka njaaHa CTPOCHUS
KHUBOTHOTO KaK pe3yJbTaT
MEPAPXUUYECKUX B3aUMOJICHCTBUI
reHoB. Biusinue Ha sMOpUOHANIbHOE
pa3BUTHE pa3IMYHBIX (AKTOPOB
OKPY>KaIoOIIEH Cpeasbl.
JdemoHcTpanuu

Iopmpem: X. lllnemaH.

Tabnuywl u cxemolr. «OCHOBHBIE CTAIUH
OHTOTEHE3a».

Oo6opynoBanue: moneinb «l{ukn
Pa3BUTHUSI JISTYIITKI

MOpYJIa, racTpyJjia, HeUpyna,
OpraHoOreHes3, 3KToJepMa, ME30AepMa,
SHTOJEPMA, LIEJIOM, HEPBHAs TpyOKa,
XO0pJa, KAlleyHas Tpyoka.
OnpenensTb SMOPHUOHAJIBHBIN TEPHO]T
pa3BUTHUS OpraHU3Ma U OIHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOJieHust — 00pa3oBaHUE
OJIHOCJIOMHOTO 3apO/Iblllia — OJIacTyJIbL;
3aBUCUMOCTb X0J1a APOOJICHUS OT
KOJIMYECTBA XKEJITKA B SIMIICKIIETKE;
racTPYJISILIMIO U OPraHOT €HE3.
OOBsICHATH 3Talbl U PepeHInpoBKU
TKaHel, 00pa30BaHUs OPraHOB U
CHUCTEM OPI'aHOB.

XapakTepu3oBaTh PETyIISLIHAI0
AMOPUOHATILHOTO Pa3BUTHS;
JE€TEPMUHALINIO U SMOPUOHAIBHYIO
WHAYKIUIO; TEHETUYECKUA KOHTPOJIb
pa3BUTHSL.

OO060CHOBBIBaTh BpEAHOE BO3ACHCTBHE
TaOAYHOTO JIbIMA U AJIKOTOJISl Ha XOJ1
AMOPHOHATILHOTO

U IOCTAMOPHOHAIIBHOTO Pa3BUTHS
OpraHu3Ma 4yesjaoBeKa

10.5

Poct u pazButne
KUBOTHBIX

Poct 1 pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.

PackpsiBaTh coepkaHre TEpPMHUHOB
U TIOHSTHUI: OHTOI'CHE3,
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[Ipsimoe 1 HenpsiMOE pa3BUTHE.
Pa3zButue ¢ meramopdo3om y
0ECTI03BOHOYHBIX U TTO3BOHOYHBIX
KUBOTHBIX. BHOJOTHYECKOE 3HAUYCHHE
IPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX
pacrpocTpaHeHue B npupoae. Tumel
pocTa KUBOTHBIX. DaKTOPHI
PEryJIAIUU POCTA )KUBOTHBIX U
yejoBeka. Ctaaun
MOCTAMOPUOHAIBHOIO PA3BUTHS Y
YKUBOTHBIX U YesioBeka. [lepruos
OHTOreHe3a yenoBeka. CTapeHue u
CMEPTh KaK OMOJIOTMYECKUE TTPOLIECCHI.
HeMoHCTpauuu

Tabauywl u cxemwl: «IIpsamoe u
HEMpsMoe pa3BUTHEY, «Pa3BuTue
MaKCKOro xyka», «Pa3Burue capanum»,
«Pa3BuTHE JATYIIKW.

IIpakTnyeckas padora

«BbIsIBIIEHHE TPU3HAKOB CXO/CTBA
3apO/JIbIIIE TO3BOHOYHBIX JKUBOTHBIX)»

OCTAMOPHOHAIIEHOE Pa3BUTHE,
MeTamopdo3, TMIYUHKA, POCT, CTapEHUE,
CMEPTH.

XapakTepu3oBaTh MOCTAIMOPHOHATBHBIH
NEPUOJI Pa3BUTHS OpPraHu3Ma U ero
OCHOBHBIE (DOPMBL.

XapaxkTepu3oBaTh MPsIMOE Pa3BUTUE

U €70 MEePUO/IBI.

N3narate conepxanue Teopuii
CTapeHHs] OPraHU3MOB.

OODBACHATH OMOJIOTUYECKHUM CMBICT
pa3BUTHs ¢ MeTaMop(ho30M

10.6

PasmHoxeHne
Y Pa3BUTHUE PACTCHUU

Pa3zmHOkeHMe U pa3BUTHE PACTEHUM.
["ameTtodut u ciopodur. Meiios B
YKU3HEHHOM LIMKJIE PACTCHUU.
OO6pazoBaHue crop B porLecce
Meno3a. ['ameTorenes y pacTeHuu.
OIU10I0TBOPEHUE U PA3BUTHE

PackpeiBath coqepxaHne TEpPMHUHOB
U TIOHATUMN: TaMeTO(UT, criopodur,
AHTEPUNINH, APXETOHUH, 3aPOCTOK,
MEracIopa, 3apObIIIEBbII MELIOK,
CUHEPIUbl, AHTUIIOIbI, MUKPOCTIOPA,
NBUIBLIEBOE 3EPHO, IBOMHOE
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pPaCTUTEIBHBIX OPraHU3MOB. JIBOMHOE

OIJIOAOTBOPEHUEC, POCT, MEPUCTCMA,

OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHKe U Pa3BUTHE
ceMeHU.MexaHu3Mbl peryJisanuu
OHTOI€HE3a y pACTCHUM U KUBOTHBIX.
JdemoHcTpanumn

llopmpem: C. I'. HaBamuH.

Tabnuywvl u cxemol: «JIBoitHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX
pacteHuin», «CTpoeHne ceMsH
OJIHOJIOJTBHBIX U JIBYJIOJIBHBIX
pacTteHuit», « Ku3HEHHbBIN [IUKII
MOPCKOM KamycTbD, «KU3HEHHBIN
LUK MXa», <«KU3HEHHBIN UK
ManoOPOTHUKA», « KU3HEHHBIN ITUKJ
COCHBD».

JlabopaTopHasi padora

«CtpoeHue OpraHoB Pa3MHOKECHUS
BBICIIUX PACTEHUI»

KaMOuii, IepHoJIbl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
XapakTepuzoBaTb 0COOCHHOCTH
0ecroJIoro 1 MoJ0BOTO Pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boigenste 0coOeHHOCTH MPOTEKAHUS
raMeToreHesa y IBETKOBBIX PACTCHHUU.
OnuceIBaTh MPOILECC ABOMHOTO
OIUIOZAOTBOPEHUS Yy IBETKOBBIX
pacTeHuil U OOBACHSTH €ro
IPEUMYILECTBA 110 CPABHEHUIO C
OIUIOAOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

11

Tema «I'eHeTnka — HAyKa 0 HACJIC¢ACTBCHHOCTH U UBMCHYMBOCTH OPraHnu3Mo

B»

11.1

HcTopust ctanoBIeHUs
Y PA3BUTHUS TCHETUKH
KaK HayKH

Hctopus cTaHOBIEHUS U Pa3BUTHUSA
TeHETUKU KaK HayKu. PaGoTbl

I'. Menpnens, I'. ne ®pusa, T. Moprana.

Posnb 0Te4ecTBEHHBIX YUEHBIX
B Pa3BUTHUU I'eHETUKHU. PabOThI
H.K. KonsnoBa, H.I1. BaBunosa,

PackpriBaTh conepxaHne TEPMUHOB
Y TIOHSITUI: TEHETUKA, TEH.
JleMOHCTpUpOBaTh 3HaHUS HICTOPUU

XapaKTepI/ISOBaTB OCHOBHBIC 3Tallbl
Pa3BUTHUA T'CHCTUKN KaK HAYKH

|BOBHUKHOBCHUA T"CHETUKH.



A.H. benosepckoro, I'.J1. Kaprieuenko,
0.A. ®ununyenko, H.B. Tumodeena-
Pecosckoro.

HeMoHCTpanuu

lopmpemuwi: I'. Menpens,

I'. Ie ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBuios,

A. H. benozepckui, I'. JI. Kaprieuenko,
IO. A. ®ununyeHko,

H. B. Tumodeer-PecoBckuii

11.2

OCHOBHBIE MTOHATUSI U
CHUMBOJIbI T€HETUKH

OCHOBHBIE T€HETUYECKUE MOHATUSA U
CUMBOJIBL. ["'OMOJIOTUYHBIE
XPOMOCOMBI, AJUIEIbHBIE TE€HBI,
aJbTepHATUBHBIC IPU3HAKU,
JIOMUHAHTHBIN U PEIIECCUBHBIN
MIPU3HAK, TOMO3UI0Ta, F€TEPO3Ur0Ta,
YHUCTAas JIMHUSA, THOPHU/IbI, TEHOTHII,
dbenotun. OCHOBHBIE METO/IBI
TEHETUKHU: THOPUI0JIOTUYECKUH,
LUTOJIOTUYECKHUIA, MOJIEKYJISIPHO-
TEHETUYECKUM.

HeMoHCTpauuu

Tabauywvi: «MeTOIBI TCHETUKH,
«CxeMbl CKpELUBaHUS.
JlabopatopHnas padora
«JIpo3oduna kak 0OBEKT TEHETUUECKHUX
HUCCIIETOBaHUI

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUM: HACIIEACTBECHHOCTb,
HAacJeJ0BaHUE, U3MEHYNUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIEIbHBIE T€HbI
(ayutenu), anbTEpHATUBHBIC PU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JIOMUHAHTHBIA NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIUHUSI, TUOPUIBI.
[Tonp30BaThCs TEHETUYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM JIs
3aIlUCH CXEM CKpEITUBaHUs

JJyieKTpOoHHBIE (LU (PPOBBIE) 00pa3oBaTelbHbIC PECYpPChI

bubnuoteka [{OK https://m.edsoo.ru/7f413034

HToro yacos 1o Teme

2
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12 | Tema «3aKOHOMEPHOCTH HACIEACTBEHHOCTH»
12.1 | 3akoHoMepHOCTH 2 MoHOrHOpHIHOE CKpEIUBAHHE. PackpriBath copepikanue
HacCJICJ0BaHU [lepBbiil 3ak0H MeHaens — 3aK0H TEPMHUHOB U TIOHATHUM:
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO MOHOTHOPHUAHOE CKpEIlIMBAHUE,
Monorubpunoe nokosieHus. [Ipasuio YUCTOTA ramMeT, JOMUHUPOBAHUE,
CKpELIUBaHUE JTOMHUHUPOBaHUs. BTopoii 3aKkoH paclICIUIEHUE TPU3HAKOB.
MeHnnens — 3aKk0H pacIIenIeHUs OnuceiBaTh onbIThl I'. Menaens no
NpU3HAKOB. [{uTONOrMUEeCKre OCHOBBI | U3YYEHUIO HACJIEAOBAaHUS OJHOM Iapbl
MOHOTHUOPUJTHOTO CKPEIIUBAHUS. IIPU3HAKOB Y TOPOXAa IIOCEBHOTO.
['mnoTe3a 4uCTOTHI TaMeT. [IpuBOIUTH GOPMYITUPOBKHU IEPBOTO U
JdemoHcTpanuu BTOpOTo 3aKk0oHOB I'. Menens (3akoHa
Ilopmpem: I'. MeHienb. eMHOo00pa3usi THOPHUIOB MEPBOTO
Tabnauyvt u cxemwi: «llepBblit 1 BTOPOMl | IMOKOJICHHMS], 3aKOH PACILECIUICHUS
3aKOHbI MeHaens». IPU3HAKOB) U OOBACHATH UX
Oo0opyaoBanme: MOJIEIb IS LIUTOJIOTUYECKUE OCHOBBI.
JEMOHCTPALMH 3aKOHOB CocTaBisTh CX€Mbl MOHOTHOPUTHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKPEILMBAHUS U PEIIATh T€HETUYECKUE
MOKOJIEHUS U PACILEIUICHUS 3aJ1a4l Ha MOHOTHOpPUIHOE
MPU3HAKOB; CBETOBOM MUKPOCKOII, CKpEIIIMBAaHNE
MuKponpenapar: «Jpo3odumnay.
IIpakTnueckas padora «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO
CKpeIIUBaHUA y IP030DUITBDY
12.2 | Ananusupyromiee 1 AHaIM3HUPYIOUIEE CKPEILIMBAHHKE. PackpeiBath coaepxaHne TEpMUHOB
CKpelIUBaHUE. ITpoMexXyTOUHBIN XapaKTep Y TIOHATHI: aHAJIU3UPYIOLLIEe
HemnosHoe HacienoBaHus. Pacierienue CKpEILMBAHUE, HETIOJIHOE
JIOMUHUPOBAHHE MIPU3HAKOB MIPU HEMTOJIHOM JIOMUHUPOBAHUE, KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUH.
JemoHcTpanun
Tabaunpl U cXeMbl: « AHATU3HUPYIONISE

CKpemuBanuey, «HemnonHnoe

CocTaBiATh CXEMbI aHAIU3UPYIOIIETO
CKpEIIMBaHUS U peliaTh TeHETUYECKHe
33714y Ha aHAJIM3UPYIOIlee
CKpEIIMBaHUE U HETIOJIHOE

JIOMUHUPOBAHKE) JIOMUHUPOBAHUE
12.3 | Auruopuatoe JuruOpuaHoe ckpemmBanue. Tpetuil | PackpbiBaTh coep:kaHue TEPMUHOB
CKpellMBaHUE 3aKOH MeHiens — 3aK0H U TIOHSTUI: TUTUOPUIHOE

HE3aBMCUMOTO HACJIeI0BAHUS
npu3HakoB. L{luTomornueckne 0CHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
JemoHcTpauumn

Ilopmpem: I'. Mennens.

Tabauywl u cxemol: «TpeTuil 3aKoH
Meunnensy.

O0opyaoBanmue: MOJIEIb IS
JEMOHCTpALIUU 3aKOHA
HE3aBUCHMOT0 HACJIEAOBAHUS
IIPU3HAKOB; CBETOBOU

MHUKPOCKOTI; MUKpPOTIpenapar
«po3odunay. [IpakTnyeckas
padora «3yueHue pe3yabTaToB
JTUTHOPUIHOTO CKPEITUBAHUS Y
TPO30(UITBI

CKpeLIMBaHue, (PEHOTUITMYECKUI
paauKa.

OrmmceiBaTh OonbITEI I'. Mennens

10 U3YYEHUIO HACIIEIOBAHMUS

JBYX Iap MPU3HAKOB Y TOPOXa
IIOCEBHOTO.

[TpuBoaUTE POPMYIUPOBKY TPETHETO
3akoHa I'. Mennens (3akoHa
HE3aBUCUMOTO HACJIeIOBaHMsI
NPU3HAKOB) U OOBSICHATH €r0
LIUTOJIOTUYECKUE OCHOBBI.

[IprMeHsATh MaTEMATUYECKUI

pacyer ¢ NOMOIIbIO (PEHOTUITUYECKOTO
paguKana ¥ METOIa MIEPEMHOKEHUS
BEPOSITHOCTEW BAPUAHTOB PACIICTUICHHUS
NPU3HAKOB Y TOTOMKOB I10 (PEHOTHITY U
TEHOTHILY.

CocTaBisTh CXeMbl AUTUOPUIHOTO
CKpPEUIMBaHUs U PEIIATh T€HETUYECKUE
3a/1a4v Ha AUTUOPUIHOE CKpEUIMBaHUE
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12.4

CuensienHoe
HacJIeJOBaHHE
MIPU3HAKOB.
XpoMocoMHas Teopus
HACJIEICTBECHHOCTH

CueruieHHOE HaclieIOBaHUE TPU3HAKOB.
Pa6otel T. Moprana. CienieHHoe
HacJieJIOBaHKE T€HOB, HAPYIICHUE
CHEIUICHUS] MEXTy TeHAMH.
XpoMOCOMHas1 TEOpUs
HaCJIEICTBEHHOCTH.
JemoHcTpauumn
Ilopmpem: T. MopraH.

Tabauywl u cxemol: «CHEIIICHHOE
HacJIeIOBaHUE MPU3HAKOB y
TPO30(IITBD».

Oo0opyaoBanmne: MOJIEIb

JUISl AEMOHCTpPAIUU CLETICHHOTO
HaCJIeJIOBaHUsI IPU3HAKOB.

PackpsiBaTh copiep:kaHle TEPMUHOB U
TIOHSTHI: CIICIUICHHOE HAcJIeJOBaHNUE,
HapYIICHUS CLICTUICHUSI T€HOB,
KPOCCHHT'OBEP, PEKOMOUHAIS T€HOB,
TeHETUYECKUE KapThl, MOPTaHU/IA.
[TpuBOUTH (HOPMYIMPOBKH 3aKOHOB
Moprana (3akoHa CIIETUICHHOTO
HaCJIeIOBAaHMS T€HOB U 3aKOHA
HaAPYIICHHS CLHETICHUS MKy TCHAMM )
1 OOBSICHATH MX IIUTOJIOTMYECKHE
OCHOBBI.

[TepeuncnsaiTb OCHOBHBIE

MOJIOKEHHUSI XPOMOCOMHOM T€OpUHU
HACJICICTBEHHOCTH.

Pemarts reneTnueckue 3agaun Ha
CIICIUICHHOE HacJICJOBaHHE I'C€HOB U
HapyIICHHUE CUETUICHUS MEXITY
reHaMu

125

I'eneTrka mosa

I'eneruka nosa. XpoMOCOMHBIN
MEXaHHW3M ONpeJICTIEHU oA,
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U rETEPOraMETHBIN
noJs. ['eHeTnyeckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLUEIJIEHHBIX C ITOJIOM.
JdemoHcTpanumn

Tabnuywl u cxemol.: «I'eHeTHKA 101,

PackpeiBath conep:kaHre TEPMUHOB

Y TIOHATHIA: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN 1101,
reTeporaMeTHbIN I10J1.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIIPEICIICHMS T10JIa Y OPTaHU3MOB.
[IpuBOAUTE pUMEpPHI HACIIEIOBAHUS
IIPU3HAKOB, CLIETVICHHBIX C I1OJIOM.
CocTaBasTh CXEMBI CKpEILIMBaHUS
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«Kapuorun yenoseka», «Kapuorun
npo3o¢huisDy, «KapruoTun NTHIIBD

U peIIaTh TCHETUYCCKUE 3aaUM

Ha HACJIEI0BaHUE MTPU3HAKOB,
CIIEIIJIEHHBIX C ITOJIOM.

[TpuBOANTE MPUMEPHI TEHETUYECKHUX
3a0osieBaHuM U 1e(HEKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XpPOMOCOMaMH

12.6

I'enoTnn kak
[EeJIOCTHAs CUCTEMA

I'enoTun kak 1eJ10CTHAs CUCTEMA.
[LneioTponusi — MHOKECTBEHHOE
JICUCTBUE reHa. MHOXXeCTBEHHBIN
ajutenu3M. B3anmonenicTeue
HeaJJIeJIbHBIX T'CHOB.
KomniemeHTapHOCTS.

Onucras. [Tonumepns.
['eHeTnueckuii KOHTPOJIb

pPa3BUTHS PACTEHUM, )KUBOTHBIX U
YeJI0BEKa, a TakKe (PU3NOTOTHISCKUX
MIPOIIECCOB, MTOBEJICHUS U KOTHUTUBHBIX
(byHKITHA.

I'eneTnyeckue MexXaHU3MbI
CHUMOMOreHe3a, MeXaHU3MBbI
B3aUMOJEUCTBUS «XO3SIUH —
HapasuT» U «XO3IUH — MEKPOOHOMY.
['eHeTHueckue aCeKThl KOHTPOJIS U
M3MCHCHHUS HACICICTBCHHOM
uH(pOpMaIK B MTOKOJEHUSIX KIETOK
Y OPTaHU3MOB.

PackpriBaTh conepkanne TEPMUHOB
1 TIOHATHM: MHO>KECTBEHHOE
JeHCTBUE TeHa (IeHoTponus),
KOMILIEMEHTAPHOCTh, SIUCTA3,
MOJIUMEPHUSL.

Onpenensatb GopMbl B3aUMOICHCTBUS
aJUICTIbHBIX Y HEeaJIJICIbHBIX T€HOB.
[IprBOINTH MPUMEPHI INIEUOTPOITHOTO
JICUCTBUS I'€HOB.

Pemarts reneTnueckue 3agaun Ha
B3aMMOJICHCTBHE HeaJIeIbHBIX

T'€HOB
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JdeMoHcTpanuu

Tabnuywl u cxemol.: «MHOXKECTBEHHBIN
ajuien3My; «B3anumoielicTBUE T€HOBY

DJIeKTpOHHbIe (LM (PpOBbIe) 00pa3oBaTebHbIEC PeCypPChl

bubmuoreka L{OK https://m.edsoo.ru/7f413034

HToro yacos 1o TemMe

10

13 | Tema «3aK0OHOMEPHOCTH U3MEHYUBOCTH
13.1 | M3smeH4nBOCTE 1 B3anmoneiicTBre reHoTUIIA U PackpeiBaTh coaepkanue TEpMUHOB

npu3HaKoB. Busl Cpelibl pu (POPMUPOBAHUN Y TIOHSITUI: U3MEHYUBOCTb,

U3MEHYUBOCTU denorumna. MI3MeHYHBOCTH HEHACJICICTBEHHAs! ”3MEHUYHUBOCTb,
npu3HakoB. KauecTBeHHbIE 1 HaCJIEJCTBEHHAS] NK3MEHUYNBOCTb.
KOJIMYECTBEHHBIEC MPU3HAKU. BUibl CpaBHMBATh HEHACIICJICTBEHHYIO
W3MEHYHMBOCTH: HEHACIIECTBEHHAS M3MEHYMBOCTD C HACJIEACTBEHHOM.
Y HACIIEJICTBEHHAS. [TpuBOIUTH TPUMEPHI KAYECTBEHHBIX
JemoHcTpanumn Y KOJTMYECTBEHHBIX MPU3HAKOB
Tabauywl u cxemol: «Bumbl OpPraHu3MOB, IPOSIBJICHUN Y
U3MEHYUBOCTH. OpraHW3MOB HEHACJIEACTBEHHON U
OO0opynoBaHue: )XvBbIe ¥ TepOapHble | HACICACTBCHHOW N3MEHUNBOCTH
AK3EMIUISIPbl KOMHATHBIX PACTECHUI;
pucyHk# (hoTorpadun) )KUBOTHBIX C
Pa3IMYHBIMU BUAMU U3MEHUUBOCTU

13.2 | MoaudukanmoHHas 2 MoaudpuKanuoHHas U3MEHYUBOCTb. PackpbIBaTh COIEPHKAHUE TEPMUHOB

U3MEHYUBOCTD Poib cpenpl B hopmupoBanuu U TIOHSTUN: MOIU(UKAITUOHHAS,
MOJTM(UKAITMOHHON N3MEHYUBOCTH. uiu (eHOTUNTHYECKasl, U3MEHUYHBOCTb,
Hopwma peakuuu mpusHaka. BapUAaHTa, BAPUALMOHHBIN P,
BapuanyoHHsIii psij 1 BapyualimoHHas BapUaIlMOHHAsl KpUBasi, HOpMa
kpuBas (B. MoranHcen). peaKuMM MpU3HaKa,
CaoiicTBa MO (DUKAITMOHHOM MOIU(DUKALIUHN.
U3MEHYUBOCTH. XapaxkTepu3oBaTh CBOMCTBA
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JdeMoHcTpanuu

Tabauywvl u cxemvi:
«MoauduKkaloHHas U3MEHYUBOCTDY.
OO6opynoBaHue: KUBbIC U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTCHHUI;
pucyHk# (pororpadum) >KMBOTHBIX C
npuMepaMu MOAU(PUKAIIMOHHOM
M3MEHYUBOCTH.

JlabopaTopHasi padora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON N3MEHYHUBOCTH.
[TocTpoeHue BapualiMOHHOTO psia

Y BAPUALIMOHHOW KPUBOW»

MOIU(PHUKAITMOHHON U3MEHYUBOCTH.
IToka3pIBaTh pOJIb YCIOBUM BHELTHEN
Cpellbl B pa3BUTUN MOJIU(DUKAITMOHHOM
W3MEHYHUBOCTH Y OPTAHU3MOB.
CtpouTh BapuallMOHHbIC PSAbI U
rpaduK KpUBOW HOPMBI PEAKITUU
IIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3

I'enoTnnmueckast
U3MEHYHUBOCTb.
KomOunatusHas
N3MEHYHUBOCTD

I'eHoTUNIMYECKass U3MEHYUBOCT.
CBolicTBa FeHOTUITUYECKOMN
M3MEHYUBOCTH. BUIbI TEHOTUITMYECKOMN
U3MEHYMBOCTH: KOMOMHATUBHAS,
MyTalMOHHAas.
KomOnHaTHBHAS N3MEHYHBOCTD.
Meiio3 1 1oJI0BOM MTPOIIECC — OCHOBA
KOMOMHATHBHOW N3MEHYMBOCTH. PoITb
KOMOMHATHBHON N3MEHYMBOCTH B
CO3/IaHMM T€HETUYECKOTO
paszHooOpa3us B Mpeeiiax OqHOro
BU/IA.
JdemoHcTpanuu
Tabnuywl u cxemol: «KoMOMHATHBHAS

PackpsiBaTh cojiepKaHue TEPMUHOB U
MOHSTUNA: KOMOMHATUBHAS
W3MEHYUBOCTh, MyTaIllMOHHAS
W3MEHUYMBOCTh, KOMOMHAIINH,
MyTalMHu. XapaKTepU30BaTh CBOMCTBA
F€HOTUINYECKON N3MEHUYHBOCTH.
OnuceIBaTh MENHO03 U MOJIOBOM MPOIIECC
KaK OCHOBY MPOSIBJIICHHS Y OPraHU3MOB
KOMOWHATUBHOW U3MEHYHBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX
npuMepax poJib KOMOMHATUBHOM
M3MEHYMBOCTH B CO3/IaHUU
F€HETUYECKOT0 Pa3HO00pa3us
OpraHWU3MOB B TIpeeiax OJHOTO BU/IA.
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U3MEHYUBOCTHY, «Meno3»,
«OmIoa0TBOPEHUEN

CpaBHHUBaTh T€HOTUIINYECKYIO
U3MEHYUBOCTH C MOIU(DUKAITHOHHOM

13.4

MyTtannoHHas
U3MEHYUBOCTb.
3aKOHOMEpPHOCTHU
MYTallHOHHOTO
Iporecca.
ONUreHEeTHKa

MyTanmoHHas U3MEHUYUBOCTh. Bribl
MyTalllii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHIyIIUPOBAHHbIC MYTalIUH.
SAnepHble U HUTOIIA3MATUYECKUE
MyTtanuu. CoMaTUYECKHUE U TIOJIOBBIE
MyTauuu. [[puurHBI BOSHUKHOBEHUS
MyTalui. MyTaressl 1 uX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTalMOHHOTO Mpouecca. 3aKoH
TOMOJIOTHYECKUX PSATIOB B
HACJIEICTBEHHOU N3MEHUYNBOCTHU
(H.W. BaBunog). BHesinepnas
W3MEHYUBOCTh U HACJIEICTBEHHOCTb.
JemoHcTpauumn

Hopmpemuwi: I'. Jle @pus,

B. Horanncen, H. 1. BaBunos.
Tabnuywvl u cxemsi: «I'eHeTnyeckue
3a00J1€BaHUs YETIOBEKA», « BUIbI
MYyTaLU.

Oo0opynoBaHme: )KUBBIE U
repOapHbIC IK3EMILISIPHl KOMHATHBIX
pacteHuit; pucyHku (pororpadum)
YKUBOTHBIX C PA3JUYHBIMU BUJIAMHU
U3MEHYUBOCTH.

PackpeIBath cosiep;kaHue TEPMUHOB U
MOHSITHI: MyTalliy, XpPOMOCOMHBIE
nepecTpoiiku (adbeppaiun),
NOJIMIIION NS, aHEYTIION TN,
MYTaHT, MyTareHsbI.

[IpuBoauThs IPUMEPHI MyTALIUH,
BCTPEYAKOIIUXCS Y PA3HBIX
opranu3mMoB. KiaccudunupoBartb
MyTAaI1¥ 10 Pa3HBIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHHsIX (cxemax,

Ta0IMIIaX) TEHHbIE MYyTAllH,
XPOMOCOMHBIE ITEPECTPONKH PA3ZHBIX
BUJIOB: JIEJICLINH, TyIUTUKALINH,
TPAHCJIOKAllM1, THBEPCUN; T€HOMHBIE
MYTAaLHH.

CpaBHHBaTh MeXay COO0N MyTalUU
Pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHUYHUBOCTH.
HaspiBaTh nnpuunHbI MyTaLINM,
BBISIBJISITH UICTOYHUKH (PAKTOPOB-
MYyTareHOB B OKPYXKaroIen

cpene (KOCBEHHO).

[TpuBoauTH GOPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJIOB
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IIpakTuyeckas paéora
«MyTtanuu y 1po30¢puibl (Ha TOTOBBIX
MUKpOIpenaparax)»

M HacJIeACTBEHHOM M3MEeHUYMBOCTH H.
M. BaBuiioBa 1 000CHOBBIBATh €ro
3HAYEHHME JJIs1 TPAKTUKHU CEIIbCKOTO
XO035IMCTBA

DJIeKTpOHHbIe (LM (pPpOBbIe) 00pa3oBaTebHbIC PeCypChl

bubmuoreka L{OK https://m.edsoo.ru/7f413034

HToro 4yacoB o Teme 6
14 | Tema «I'eHeTHKA YeJI0BEKa)

14.1 | I'eneruxa 3 Kapuotumn yenoBeka. MexayHapoasas | PackpbeiBaTh cojepkaHue TEPMUHOB U
yenoBeka. Metoasl IporpaMma McClieIoBaHus TeHOMa MOHATHI: CEKBEHUPOBAHUE, KapTa
MEIUITMHCKOM yeoBeKka. MeTo bl M3y4eHUs XPOMOCOMBI, TPOOaH I, HaCIEACTBEHHbIS
TeHETUKH TE€HETUKH YEJIOBEKA: TeHEAIOTMYECKUW, | 00e3HU (MOHOTEHHEBIC, TOJIUTCHHBIC,

OJIM3HEIOBBIM, IMTOICHETHUCCKUH,
MOMYJISLMOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpeEMEHHOE OMpe/IeICHUE TEHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHHE,
FEHOTUITUPOBAHUE, B TOM YHCJIE C
nomotsto [1T1[P-ananu3a.
HacnencrBennble 3a001eBaHus
yeJioBeka. | eHHbIe 1 XpOMOCOMHBIE
0oe3HN yesoBeKa. bojesnu ¢
HacJIeACTBEHHOU
MPEAPACIION0KEHHOCThIO. 3HAUEHUE
MEJMIIMHCKON T€HETUKH

B IPEJOTBPAIICHUHN U JICUEHUN
FeHETUYECKHUX 3a00JIEBaHUI YeJIOBEKA.
Menuko-reHeTH4eCcKoe
KOHCYJIbTUpOBaHuE. CTBOJIOBBIC

I'CHHBEIC, XpOMOCOMHLIe), MCIUKO-
I'CHCTHUYCCKOC KOHCYJIbTUPOBAHUC,

A0pOJa0Bas IMAarHOCTHUKA, aMHHUOIICHTC3.

[lepeuncasiTb 0COOEHHOCTH U3YUYECHHUSI
TEHETHUKH YEeJI0BEKa U METO/IbI
MEIUIIMHCKON T€HETUKH.
XapakTepHu3oBaTh METO/Ibl U3yUEHUS
TeHETHUKH YelloBeKa (TeHeaJOrn4ecKuii,
OJIM3HEIIOBBIM, ITUTONCHETUYCCKHU,
MOJIEKYJIIPHO-TEHETUYECKUH,
MOMYJISILIUOHHO-CTaTUCTUYECKHI ).
OnuceIBatTh 1EIH, 33a494 U
JIOCTHYKEHHS] MEXYHAPOIHON
nporpamMmebl «I'€eHOM uenoBeKay.
Pa3znuyarh Ha n300paxkeHusX (cxemax,
TabJIMIAX ) KAPThl XpPOMOCOM
(reHetuueckue, puznIECKUe,
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KJIeTKU. [loHATHE «TeHeTUYeCKOro
rpy3a». DTUYECKHUE ACTIEKThI
UCCJIeIOBAHUM B 001aCTH
pEIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue GhakTOpbl MOBHIIIEHHON
YyBCTBUTEIHLHOCTH YEJIOBEKA K
bU3MIECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKAIOLIEH Cpebl.
['eneTnueckas npeapacnoIoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
HeMoHCTPaUMH

Tabnuywvl u cxemwvl: «Kapuotun
yesoBekay, «MeToabl u3y4eHus
TEHETUKH YEJIOBEKa», « eHeTnueckue
3a00JIeBaHUs YEJIOBEKAY.
IIpakTuyeckas padora «CocTaBiieHre
Y aHAJIN3 POJIOCIIOBHOMN

CHUKBEHCOBBIE).

OnuceIBaTh METOJIBI COBPEMEHHOTO
OTIPE/ICJICHUS] TCHOTUIIA OpTaHU3Ma:
MOJITHOTEHOMHOE CEKBEHUPOBAHMUE,
TEHOTUITUPOBAHKE, B TOM YHCIIE C
nomobio [1I[P-ananmmu3a.
XapakTepu3oBaTh HACICACTBCHHBIC
3a00JIEBaHHs YEI0BEKA U
3a00JIeBaHMS C HACJIEICTBCHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHUBaTh r€éHHBIE, XPOMOCOMHBIE
00JIe3HM YeJIoBeKa B O0JIe3HU C
HaCJIEICTBEHHOM
MIPEIPACTIONOKEHHOCTBIO.
YcTaHaBIMBaTh B3aUMOCBS3b MEXKITY
HaCJIEICTBEHHLIMU 3a00JICBaHUSIMHA

YeJIOBEKA U UX TE€HETHYECKOI OCHOBOM.

OOOCHOBBIBATh 3HAYEHUE MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS B
MPEAOTBPAILCHUY U JICUCHUU
HACJIEICTBEHHBIX 3a00JI€BaHUI
YyeJIoBeKa

JyieKkTpoHHBIE (U (PPOBBIE) 00pa3oBaTeNbHbIC PECYPChI

bu6mmoreka [{OK https://m.edsoo.ru/7f413034

HToro yacos mo reme

3

15

Tema «CeJsiekIIUA OPraHM3MOB)

15.1

OCHOBHBIE TTOHATHUSI
CEJIEKIIU

1

JloMecTuKaIys 1 CeaeKITns.
3apokAeHUE CENCKIUU
U JIOMECTUKAIlUN. Y UeHHE

PackpriBaTh conepkaHrue OCHOBHBIX
MOHSATUM: CEJCKIMS, TOMECTUKALIMS,
NIPUMUTHUBHAS CEJICKIIUA,
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H.W. BaBuiiosa o I{eHTpax

MIPOUCXOXKICHUS U MHOTO000Opa3us
KyJbTYPHBIX pacTeHuil. Poib cenexunn
B CO3JJaHUU COPTOB PACTEHUI U ITOPOJ
*KUBOTHBIX. COpT, MOPOJA, IITAMM.
3aKOH TOMOJIOTMYECKUX PAIOB B
HaclieACcTBeHHON n3mMeHunBoctu H.M.
Basunosa, ero 3HaueHue s
CEJIEKIMOHHOU padoTHI.
HeMoHCTpauuu

llopmpemwi: H. . BaBuios, 1. B.
Munuypun, I'. 1. Kapnieuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos.
Tabauywl u cxemwvr: «LleHTpBI
IPOUCXOXKIEHUS U MHOTO00pa3us
KyJIbTYPHBIX PaCTEHUI», «3aKOH
TOMOJIOTUYECKHX PSIIOB B
HacJIeACTBEHHOU N3MEHYNBOCTH .
JlabopaTopHasi padora

«HM3ydeHne copToB KyJbTYPHBIX
PACTEHMI ¥ OPOJ JOMAIITHUX
AKUBOTHBIX»

KOMOWHATUBHAS CENEKIIHs, COPT,
OpOJa, IITAMM.

[IepeuncnaTb OCHOBHBIE 3TAIbI
pPa3BUTHS CEJIEKIIMU KaK MpoIecca

Y HAYKHU.

XapakTepu3oBaTh COJICPKAHUE
yuenusa H. U. BaBuiiosa

o lleHTpax mpoucxoxkaeHus

¥ MHOT00Opa3us KyJbTYPHBIX
pacTCHUMN.

IToka3biBaTh LIeHTpBI NPOUCXOKACHUS
¥ MHOT000Opa3ust KyJbTYPHBIX
pactenuii ¥ LIeHTphl ToMecTHUKaUN
JIOMAITHUX >KUBOTHBIX HAa KapTe

MUpA, CBSI3bIBATH X MECTOMOJIOAKEHNE
C Oo4YaramMy BOZHMKHOBEHUS JPEBHEUIIINX
[UBUJIN3ALIUN.

CpaBHUBaTh COPT, MOPOJLY, LITAMM

C BUJAAMU-POJIMYAMMU.

OO60CHOBBIBAThH 3HAYECHUE 3aKOHA
TOMOJIOTHYECKHX PSATOB

B HACJIE/ICTBEHHON U3MEHYMBOCTU

H. 1. BaBunoBa qj1s1 ceJIEKIIMOHHOMN
paboTHI.

OnuchIBaTh MEPCIEKTUBDI
JIOMECTUKAIIMU U CO3/IaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUMN, TTOPO/T
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JIOMAIIHUX KUBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB

15.2

MeTobl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
M3Yy4YEHUE U
HCIIOIB30BaHNE
IeHETUYECKUX

pecypcoB

MeTob1 CeNeKITMOHHOM PabOTHI.
HckyccTBeHHBIN OTOOP: MAacCCOBBIN U
WHJIMBUAYAJIbHBIA. DTaIbI
KOMOHMHAITMOHHOM CEICKIIHH.
HcnbiTanve npou3BOIUTEIICH 11O
moToMCTBY. OTOOP MO TEHOTHUITY C
ITOMOIIIBIO OIIEHKHU (DEHOTUIIA
MTOTOMCTBA M OTOOP IO TEHOTHUITY C
nomoibto ananuza JJHK.

M cKycCTBEHHBIN MyTareHe3 Kak MeTo/1
CEJIEKIIMOHHOU pabOThI.
PagnaiiioHHbI 1 XUMHYECKUAHT
MyTareHe3 Kak UCTOYHUK MYTaluil y
KYJbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonb3oBaHWEe TEHOMHOTO
peIaKTUPOBAHUS U METOJIOB
pekomOuHaHTHBIX JJHK miis
MOJy4YEHHUS UCXOHOTO MaTepuaa Jjis
cenekuuu. [loyyenne moaumnionioB.
BryTpuBugoBas rubpuanzaimsi.
Bim3kopoiCTBEHHOE CKpEIIMBaHUE,
i nHOpuauHT. HeponctBenHoe
CKpeIllUBaHue, WU ayTOPUIMHT.
I'eTepo3uc u ero npuYUHSL.
Hcnonp3oBanue rerepos3uca

PackpbiBath conepkaHue TEPMUHOB U
HNOHSTUI: UCKYCCTBEHHBIN 0TOOD,
IPOU3BOJIUTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIIMBAHNUE,
WM UHOPUIMHT, HEPOJICTBEHHOE
CKpelIMBaHue, WIK ayTOPUJIUHT,
YUCTAas JIMHUS, TeTEPO3UC (TUOpUIHAS
cuia), TCHOMHOE PEeIaKTUPOBAHHE,
UCKYCCTBEHHBIN MyTareHes, pakTopbl-
MyTareHsbl, MOJUILIOUAbL, OTAATICHHAS
rudpuIn3alvsl, CCKBEeHUPOBaHUE.
XapakTepu30BaThb OCHOBHBIE METO/IbI
CEJICKIIUM PACTEHUMN U KUBOTHBIX:
UCKYCCTBEHHBIN OTOOD

U TUOpUTU3AIIUIO.

CpaBHUBaATh MaCCOBBIN
UCKYCCTBEHHBIN O0TOOD ¢
WHJMBHYaJbHbIM, IOKA3bIBATh X
3HAYCHUE JJIS CeJISKIIUU KYIbTYPHBIX
pacTeHUil U JOMAIIHUX KUBOTHBIX.
[TpuBOANTH KOHKPETHBIE IPUMEPHI
OTJAJICHHOM THOpUIM3AIN B
cenekuu. OnuckiBath onbIT I, /1.
Kapnedenko no npeoaosieHno
Oecruroaus MEKBHIOBBIX THOPUIOB.
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B cenekuun. OtaaneHHas
rubpuauzanus. [Ipeogonenue
OecTuroans MEKBUIOBBIX THOPHUIOB.
JlocTrkKeHus CEeKINU PACTEHUM U
KUBOTHBIX.

CoxpaHeHue U U3yYCHUE TeHETUYECKUX
pPECypcoB KyJIbTYPHBIX PACTEHUN U UX
JTUKUX POANYEH I CO3aHUSI HOBBIX
COpPTOB U THOPHUIOB
CEJILCKOXO3SIUCTBEHHBIX KYJBTYD.
HeMoHCTpaLuu

Ilopmpemuwi: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenko,
H. bopnoyr, . K. benses.

Tabauywl u cxemol: «MeTOIBI
cenekuny, «OTaajeHHas
ruOpuan3zausy, «MyTarenes».
JlabopaTopHasi padora

«/3yueHue METOI0B CENEKIUN
pacTeHui»

IIpakTnueckas padora

«IIpuBuBKa pacTeHU».

Ikckypeust «OCHOBHBIE METOBI U
JIOCTH>KEHUS! CEJIEKIIUU PACTEHUM U
KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepmy,
COPTOMCIIBITATENbHBIN YYACTOK,

Pa3nuuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIax) Y OTACIbHBIX
MPEJICTABUTENIEN KOHKPETHOTO COpTa
U TIOPO/Ibl XO35IUCTBEHHO IIEHHBIE
MPU3HAKHU, HEOOXOMMBIE YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIUU

B 00€CIeYeHUH NMPOJOBOIHLCTBEHHOM
0€30MacHOCTH YeJI0BEUECTBA.
[TpuBOANTH KOHKPETHBIC TPUMEPHI
JOCTUXKEHUU CENIEKIIUU KYJIbTYPHBIX
pacTeHWH U TOMAaITHUX KUBOTHBIX

B Poccun
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B TEIUTMYHOE XO35ICTBO,
B J1a0OpaTOPHUIO arpOYHUBEPCUTETA
WM HAYYHOTO IICHTPA)»

DJIeKTpOHHbIe (LM (PpOBbIe) 00pa3oBaTebHbIEC PeCypPChl

bubmuoreka L{OK https://m.edsoo.ru/7f413034

Hroro yacos 1o teme

4

16

Tema «BHOTEXHOJIOTHSI U CHHTEeTHYECKAasI O0MOJIOT sh»

16.1

buoTtexnonorus kax
HayKa U OTpacib
IPOM3BOICTBA

1

OOBEKTHI, UCTIOJIb3yEMbIE B
OMOTEXHOJIOTUH, — KIIETOUHBIE U
TKaHEBbBIC KYJIbTYPBI,
MHUKPOOPTaHU3MBI, UX
XapaKTepucTuKa. TpaauinoHHas
OMOTEXHOJIOTHS: XJIeOOIICUCHNE,
MTOJTYYCHHE KUCIIOMOJIOYHBIX
IPOYKTOB, BUHOJIEIIHE.
MukpoOHOIOTHYECKUI CHHTE3.
OOBEKTHI MUKPOOHOJIOTUYECKUX
texHoyioruil. [IponsBoacTBo Oenka,
AMUHOKHUCJIOT M1 BUTAMHHOB.
HeMoHCTpauuu

Tabnuywl u cxemst.: «croap30BaHue
MUKPOOPTaHU3MOB B MPOMBIIIIIICHHOM
IIPOU3BOJICTBEY.

JlabopaTopHasi padora
«M3yueHue 0ObEKTOB
OMOTEXHOJIOTUM.

IIpakTnueckas padora
«IlosryyeHrne MOJTOYHOKUCIIBIX
POTYKTOBY.

PackpriBaTh conepkaHue TEPMUHOB
Y TIOHATHI: OMOTEXHOJIOTHS,
TPaIUITMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKast TEXHOJIOTHSI.
[TepeuuncnsaTe HanpaBICHUS
OMOTEXHOJIOTHH; IICJI 1 33J1a4H,
CTOSIIIIHE Tepe]] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 0OBEKTHI,
UCITIOJIb3yeMbI€ B OMOTEXHOJIOTHUH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTAHU3MEI.

OnuceIBaTh OCHOBHBIEC METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTHH H
TOCTHKECHHSI MEKPOOHOJIOTHIECKOM
TEXHOJIOTHH.

OO60CHOBBIBATh 3HAYCHHUE
OMOTEXHOJIOTHH

JUTSI CETbCKOXO3SIMCTBEHHOTO
IIPOU3BOJICTBA
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IKekypeus «buorexHoorus —
BA)KHEHIIIasi TPOU3BOIUTEIIbHAS
CuJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

16.2

OcHOBHBIC
HanpaBJICHUS
CUHTETHYECKOM
OHOJIOTHH

Co3nanue TeXHOJIOTH

Y UHCTPYMEHTOB LIE€JIEHAIIPaBICHHOTO
W3MEHEHUS U KOHCTPYUPOBAHUS
TE€HOMOB C LIEJIBIO TOJIYYEHUS
OpPraHU3MOB M UX KOMIIOHEHTOB,
COZEPIKAIINX HE BCTPEUAOIINECS B
pUpoJie OMOCUHTETUUECKUE MTYTH.
Kiierounas nnxenepus. Metosl
KYJBTYpPbI KJIETOK U TKAaHEH PACTEHUN U
#UBOTHBIX. KpnoOanku. ComaTnueckast
rUOpUAN3AIUS U COMATHUECKHMA
smOpuorenes. Mcronb3zoBanue
rarjiouJ0B B CEIEKIIMU PACTEHUM.
HckyccTBEHHOE OIUIOAOTBOPEHKE.
PexoHCTpyKIIMS AMIIEKIETOK U
KJIOHUPOBAaHME KUBOTHBIX. MeTon
TPAHCIUIAHTALINU SIAEP KIETOK.
HeMoOHCTPaUMH

Tabauywl u cxemol: «Knerounas
WHXEHEPUSD

PackpbiBaTh copep:kaHue TEPMUHOB U
NOHSITHI: KJIIETOYHAsI HHXXCHEPUS,
KJIETOYHAs! TEXHOJIOTUSI, METOJ
KYJIBTYpbI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTb, IITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
pPa3MHOXEHHE PaCTeHUI, COMaTUYeCKast
ruOpuIu3aIus, ramionibl, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U MTOJIMKJIOHAJIBHBIE
AHTUTEJIA, METOJI TPAHCIIAHTALIMH
A51ep, KIIOHUPOBAHUE.
XapakTepu30BaTh OCHOBHBIE
HaIlpaBJICHUS] CUHTETUYECKOU
OHOJIOTUH.

OnuceIBaTh Ha KOHKPETHBIX ITPUMEpPAX
METO/Ibl KJIETOYHON MH)KEHEPHUHU.
[IpuBOANTH NPUMEPHI HCIIOIb30BAHUS
MOHOKJIOHAJIbHBIX U MOJIMKJIOHATBHBIX
AHTUTEN B MEMIIMHE.

OueHuBaTh 3HAYEHUE CUHTETUYECKON
OHMOJIOTHH JIJISl CENTLCKOTO X0341CTRA

Y METUIIHBI
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16.3

XpomMOCOMHas
Y T€HHAsl NHKECHEPHS

XpOMOCOMHAs U TCHHAs! UHKEHEPHSL.
NckyccTBEHHBINM CHHTES I'€HA U
KOHCTPYUPOBaHNE PEKOMOMHAHTHBIX
JHK. JlocTr>keHUs U ePCTIEKTUBBI
XPOMOCOMHOM ¥ TEHHOU
WHXEHEPHUH. DKOJIOTUUYECKUE U
ATUYECKHE MPOOIeMbl TEHHON
VH)XeHepuu. JleMOHCcTpauu
Tabnuywol u cxemol.: «I'eHHas
WHXXEHEPHUS»

PackpriBaTh copeprkanne TEPMHUHOB
Y TIOHSTHIA: TeHHAs! HH)KEHEPUs,
PECTPUKIIMOHHBIC YHIOHYKJI€a3bl
(pecTpuKTasbl), JIUIKUE KOHIIBI,
TUTa3MUJIbl, PECTPUKIIHS,
JUTMPOBaHKE, TpaHchopmarus,
CKPUHUHT, TPAHCTCHHbBIE
(reHeTHYECKH MOIU(UIIUPOBAHHBIC)
OpIaHU3MBI.

OnuceiBaTh METOIbI
PENPOTyKTUBHOTO U
TEpaneBTUYECKOr0 KIIOHUPOBAHUS,
KJIETOYHBIE T €XHOJIOTHH U CIIOCOOBI
TEHETUYECKON MHXKEHEPHH.

XapakTepu3oBaTh JOCTUKEHUSI TECHHOU

WH)XCHEPUHU.

O1ieHMBaTh SKOJIOTUUECKUE
U 3THYECKHE MPOOIIEMbI
KJIOHUPOBAHHMS U CO3JaHUS
TPAHCTEHHBIX OPTaHU3MOB,
TIEPCIICKTUBEI Pa3BUTHS
XPOMOCOMHOW ¥ TEHHOM
WHKCHEPHH

16.4

MemunuHCKHE
OMOTEXHOJIOTUU

Menunackue OMOTEXHOJIOTHH.

PackpsiBaTh conepxanue

TEPMHUHOB U MMOHATUN: MEAULMHCKAS
OMOTEXHOJIOTHS, META0OJIOMHBIH
aHaJIn3, TEHOLICHTPUYECKNN aHAJIU3,
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IIEPCOHAIN3UPOBAHHAS MEIULIMHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu3oBaTh METObI
MeTab0JIOMHOTO U F€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BaHUE CTBOJIOBBIX
kietok; [P -nnarnoctuky; TapreTHyro
TEpaInio paKa

JuekTpoHHbIe (HU(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI bubnuoteka [{OK https://m.edsoo.ru/7f413034
Hroro 4acoB o teme 4

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOT'PAMME

99


https://m.edsoo.ru/7f413034

11 KUIIACC

Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cosiepxaHue
/11 4acoB 0OyJarommxcsl
y4eOHOro mpeaMeTa
1 | Tema «3apokaeHue U pa3BUTHE IBOJTIONMOHHBIX MPEICTABICHUA B 0MOJI0TUN»
1.1 | DBomoMOHHAA 1 DOposormonHas Teopus Y. Jlapsuna. PackpriBath conepkanne TEPMUHOB U

teopus Y. /lapsuna

[Ipennockuiku BOSHUKHOBEHUS
napBuHU3Ma. JKU3Hb U HAy4HAs!
nestenpbHocTh Y. [lapBuHa.
JlemoHcTpanuu

llopmpemuwi: Apuctorens, K. JIunueu,
K. b. Jlamapxk, 3. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabauysl u cxemvt: «CucTeMa KUBOU
npupozsl (no K. JIunuer)y,
«JlecTHUIIA KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3zm
dhopmMupoBaHUs MPUCTIOCOOTIECHUN Y
pacTeHUM U )KUBOTHBIX (10
Jlamapky)», «KapTa-cxema MapmipyTa
nyremectsus Y. Jlapsunay,
«Haxonxu Y. {apBuna»

MOHSATUN: KpEalluOHU3M, BU/I,
CUCTEMaTHKa, OMHapHas
HOMEHKJIaTypa, UCKYCCTBEHHAsI
cucreMa Kiaccu(UKanuu OpraHu3MoB,
UCTOPUYECKUN METOJI, TAPBUHU3M.
XapaxkTepu30BaTh B3TJISIbI
Apucrorens, Omnenokna, Jlykpemus
Kapa, /1. Pes Ha pa3zBuTHe XUBOMI
PUPOJIBI.

Ouenusats Bkiax K. JInaHes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBaTH B3TJIS/IbI HA BUJT U
sposronuio K. Jlmnnes, XK. b.
Jlamapka u Y. [{apBuna.

Kputnuecku onenuBaTth
KPEAIMOHUCTCKUE B3TJISIbI HA )KUBYIO
IPUPOY.

[Tepeuncnarh KyabTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAYYHbIE IPEINOCHUIKH
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MOSIBJICHUS YBOJIIOIIMOHHON TEOPUHU

Y. AapBuHa.

OnuceIBaTh POJIb UCTOPUUYECKOTO
METO/1a.

N3narate CyIHOCTh 3BOJIFOIIMOHHON
teopun Y. AapBuHa.

Ha3biBaTh OCHOBHBIE (paKThl OHOrpapun
Y. AapBuHa U 3TaIbl CO31aHUS UM
3BOJIIOIMOHHOMN TEOPUHU

1.2

ABVKYIIINE CUIIBI
HBOJIIOLIMM BUIOB
o Y. AapBuny

ABIKYIITUE CUIIBI HBOJTIOIIUU
BUI0B 110 Y. AapBuHY (BbICOKas
UHTEHCUBHOCTDH Pa3MHOKECHUS
OpraHU3MOB, HACJIEACTBEHHAS
U3MEHYUBOCTb, 00pHOa 32
CYIIIECTBOBAHME, €CTECTBCHHBIN 1
UCKYCCTBEHHBIN 0TOOD).
AeMoHcTpanumn

Ilopmpem: Y. AapBuH.

Tabauywl u cxemol: «DOPMBI
OOpBOBI 32 CYIIECTBOBAHUEY,
«IToponp! TromyOeiy,
«MHoroo6paszue KyiabTypHBIX (hopm
KarmycThl», «Ilopoabl qoManHux
KUBOTHBIX», «CxeMa 00pa3oBaHUs
HOBBIX BUJOB (110 Y. AapBUHY)»,
«Cxema COOTHOIICHHUSI IBIKYIINX
CUJT 3BOJIIOLIAM

PackpbiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: HACJIEICTBEHHOCTD,
U3MEHYMBOCTb, UCKYCCTBCHHBIN
oTOOp, 60pHOa 3a CyIlIeCTBOBAHUE,
€CTECTBEHHBII 0TOOp.

W3narath CylHOCTh y4eHUs

Y. AapBuHa 00 UCKYCCTBEHHOM
oTOOpe. XapakTepu3oBaTh JIBIXKYIIHE
CHJIBI DBOJIIOIIUH BUIOB IO AapBUHY.
[TpuMeHsITh 3HAHUSI O ABIKYIIUX
CUJIaX 3BOJIFOLIMH BUAOB IO AApBHUHY
JUTs1 OOBSICHEHUSI MHOTO00pasusl BUOB,
OpOJI AOMAITHUX KUBOTHBIX U COPTOB
KYJIBTYPHBIX PACTCHHUU
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1.3

®opmMHpoOBaHUE
CUHTETHUECKOM
TEOPHUU SBOIIOLINHI

OdopMieHre CHHTETUYECKONU TEOPUH
spomonuu (CTD). HelitpanbHast
Teopusi 3Bostouu. CoBpeMeHHast
ABOJTIOIIMOHHAS] OMOJIOTHSI.
3Ha4YeHUE FBOTIOIIMOHHOM

TEOpHUH B OPMUPOBAHUU
€CTECTBEHHO- HAYYHOM KapTHHBI
mupa. JleMoHcTpanun

Ilopmpemuwi: C. C. YeTBEpUKOB,

N. N. llImansraysex, 1.

Xonpen, /1. K. benses.

Tabauywl u cxemwvi: «OCHOBHEIC
MOJIOKEHUSI CHHTETUYECKON TEOpUU
HBOJTFOITUN

PackpbiBaTh coziep:kaHue TEPMUHOB
Y TIOHSITHI: TApBUHHU3M, MYyTaIlHH,
MYTAaIMOHHBIN TTpolLIecC.

OOBACHATH NPUYHUHBI KpU3HCA
JapBUHU3MA.

OO00CHOBBIBATH 3aKOHOMEPHOCTH
TpaHchOopMaIiK TapBUHUA3MA

B CUHTETUYECKYIO TEOPHIO IBOJIIOIIUU
(CT9).

N3narars ocHOBHBIE nostoxkeHnsa CTO.
OuenuBats Bkaan I'. [le @pusa,

C. C. YerBepukona,

N. N. llImansraysena, /1. K. bensiera
B (hopmupoBanue CTD.

OuennBatb 3HaueHue CTO

B (popMHpOBaHUHU COBPEMEHHOU
€CTECTBEHHO-HAYYHOUN KapTUHBI MHUPa

DJIeKTpOHHbIe (LM(PpOBbIe) 00pa3oBaTebHbIE PecypChl

but6mmoreka [{OK https:/m.edsoo.ru/7f413034

HToro yacos 1mo teme

4

2 | Tema «MUKPOIBOTIONUSA U €€ PE3YIbTATHD)

2.1 | Dransr 3 [Tomynsiyst KaK 3JeMeHTapHast PackpbIBaTh copepKaHue TEPMUHOB U
HBOJTIOLIMOHHOTO enuHMIA SBOTOIHH. COBpEMEHHBIC TTOHSTHI: MHKPOIBOJTFOITHS,
nporecca: METO/TbI OIIEHKH TE€HETUIECKOTO MaKpOIBOJTIOIIHS, MYTaITUH, TTOTTYJISIIHS,
MHUKPO3BOJIIOLUS U pazHoO0pa3us U CTPYKTYPHI KOMOUWHAITMU TeHOB, TeHODOH]I,
MaKpOIBOJTIOIIHS. nomyssiiuii. 3MeHnenne reHodoHaa DIIEMEHTAPHOE IBOJIIOIIMOHHOE SIBICHHE.
[Mormymsimst — TIOITYJISIITUH KaK 3JICMEHTapHOE XapakTepru30BaTh MHKPOIBOJIIOIUIO KaK
AJIeMEeHTapHas ABOJTIOIIMOHHOE SIBJICHUE. 3aKOH STaM MOSBIICHUS TPUCTIOCOOICHUH U

CAMHUIIA 3BOJJOIHNH

reHETH4eCKOro pasHoBecus 1. Xapau,

BUJI000pa30BaHMUsL.
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B. BaiinOepra.
HeMoHCTpanuu

Tabauyvt u cxemwvl: «MyTarmoHHas
U3MEHYUBOCTHY, «llonmyndanmnonHas
CTPYKTYypa BuAa», «Cxema nposiBICHUA
3akoHa Xapau—BaitnGepray.
JlaGoparopHas padora

«BbIsIBIIEHNE U3BMEHYMBOCTH y 0cO0ei
OJHOTO BUIA»

XapaKkTepu30BaTh MOIMYJISIUI0 KaK
AIIEMEHTAPHYIO SAMHUILY

spomonnu. [lepeunciars npusHaku
U/1eaIbHOM MOMYJISIMU U OOBSCHATH
yCIIOBHS BBITIOJTHEHUS 3aKOHA

Xapnu— BaiinOepra.

[TpuMeHsTh UMEIOIIMECs 3HaHUS AJIs
OOBSICHEHUS MPUYNH U3MEHUYUBOCTH Y
0coOell OJTHOTO BHIa

2.2

DneMeHTapHbIe
(bakTOphI SBOITIOLUU

DOnemeHTapHble PaKTOPhI (ABMKYIIHE
CHJIBI) SBOJTIOLIMHU. MyTallMOHHBIH
nporiecc. KomObunatuBHas
U3MEHYUBOCTD. Jlpelid reHoB —
Clly4yaliHble HEHAIPABJICHHbBIC
VU3MEHEHMS 4acTOT AJJIEJIEH B
nomyysiusx. IHQexT ocHoBaTENS.
Murpanyu. M305mamus momyJsisiiuid:
reorpaduueckas (mpoCTpaHCTBEHHAs),
Ounosnoruueckas (penpoayKTUBHAsA).
HemMoHCcTpaUMuU

Ilopmpempwi: C. C. UeTBEpHUKOB,

. Maiip.

Tabauysl u cxemvl: «JIBUKYITIE CHITBI
ABOJTIOLIANY, « IKOJIOTUYECKAs
M30JISIUSA TTOMYJIALIMNA CEBAaHCKOM
dopenny, «I'eorpaduueckas U30JAIUSA
JIUCTBEHHUIIBI CHOUPCKOM

PackpriBath conepxaHue TEPMUHOB U
MOHATHI: MyTallMOHHBIN ITPOLIECC,
KOMOWHATUBHAsI U3BMEHUHBOCTD,
MOIYJIAIIMOHHBIE BOJIHBI, Ipeiid) TeHoB,
MUTPAIIH, U30JIAIIUS, Teorpaduaeckas
(MpocTpaHCTBEHHAST ) U3OJISIIHS,
ouonornueckas (penpoayKTUBHAs)
u3ousnus, 2p et ocHoBarens, 3 ekt
OYTBUIOYHOTO TOPJIBIIIKA.
XapaKkTepu30BaTh JIEMEHTAPHBIE
(bakTopsl (ABMKYIITUE CUIIBI) SBOJTIOIUH.
OuenuBats Bkiaja C. C. UerBepukoBa,
9. Maiipa B pa3BUTHE SBOTIOLMOHHOTIO
YUCHUSI.

OOBSCHATH PUINHBI HEHATIPABJICHHOTO
JIEUCTBHS DJIEMEHTaPHBIX
ABOJTIOIIMOHHBIX (PAKTOPOB.

[IpumMeHsATh UMEIOIUECs 3HAHUS
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Y JINCTBEHHULIBI JAYPCKOMN,
«lTormynsiuMOHHBIE BOJHBI YUCICHHOCTH
XHUIIIHUKOB U KEPTB»

0 IBUKYIIHUX CUJIaX YBOIOLNU
1U1s1 OOBSICHEHUS PUYKH Pa3HOOOpa3ust
reHooH/1a TONYJISIIUNA OJHOTO BU/Ia

2.3

EctecTBenHBIN
oTOO0p —
HaIPABJISIOIIUN
(dhakTOp IBOIIOLUU

EctecTBennsIit 0TOOp —
HaMpapJIsaomui (akTop BOJIIOIHH.
DopMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYITUAN, CTAOUITU3UPYIOIIHH,
pa3phIBatOIUi (IU3PYIITUBHBIN).
[TonoBoit ot60op. BosHukHOBEHHUE U
3BOJIFOLIUS COLUAIIBHOTO MTOBEAEHHUS
KUBOTHBIX.

HeMoHcTpanuu
Tabauyst u cxemvt: «Cxema IEHUCTBHS
€CTECTBEHHOI0 0TOOpay, «DopMbI
OOpBLOBI 3a CYIIIECTBOBAHUE,
«HaycTpranbHbIA METAHU3MY,
«OKuBbIE HCKOITAEMBIE)»

PackpbiBaTh copiep:kaHue TEPMUHOB U
TIOHSITHI: €CTECTBEHHBIH 0TOOD,
JBIDKYIIUA 0TOOP, CTaOUIM3UPYIOIIHIA
0TOOp, pa3phIBAIOITUI OTOOP, ITOJIOBOI
oTOO0p.

XapakTepu30oBaTh €CTECTBEHHBIA OTOOD
KaK JBIJKYILYIO U HAMPABJISIONIYIO CHITY
ABOJTIOIUH, €T0 (HOPMBI.

Paznuuath hopMbI €CTECTBEHHOTO
0TOOpa B MOMYJISIHUAX, IPUBOAUTH
IPUMEPHI IEUCTBUS B TOMYJIAIIHAIX
(bopM eCcTECTBEHHOT0 0TOOpA.
OOBACHATH MPETIOCHUIKH J1JIS
JNEUCTBUS IBUKYIIEH U
cTabunusupyrouiei hopm
€CTEeCTBEHHOT0 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
oTOO0pa, nenaTh BIBOJBI HA OCHOBE
CpaBHEHMUSI.

[TpuMeHsATh UMEIOIIUECS 3HAHUS O
€CTECTBEHHOM OTOOpE st
00BSCHEHHUSI POIIECCOB,
IPOUCXOIAIINX B TIOMYJISAIUSIX

BUJIOB OPTaHU3MOB
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2.4

[Tpucnoco61eHHOCTh
OpraHU3MOB Kak
pe3ysbTar
MHUKPOIBOJIIOIUU

[Ipucnoco61eHHOCTh OPTaHU3MOB Kak
pe3yNbTaT MUKPO3BOJIOLINH.
BozHukHOBeHUE pUCTOCOOTICHUN Y
Opranu3mMoB. ApomMopdo3bl U
nauoananTtauuu. IIpumepsr
MPUCIIOCOOJICHU Y OPraHU3MOB:
Moponoruyeckue, (GU3N0IOrMIECKUE,
OMOXMMUYECKUE, TOBEICHYECKHE.
OTHOCUTENHHOCTH MPUCIIOCOOIEHHOCTH
OpPraHHU3MOB.
JleMoHCTpanumn
Tabauywl u cxemvl:
«ITokpoBHUTENBCTBEHHAS OKpacKa
KUBOTHBIXY, «[Ipemynpexaaromnias
OKpacKa KUBOTHBIX,
«DU3NO0JIOTHYECKHE a/lallTalluny,
«IIprcnocoOaeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCTDY.
Oo6opynoBanme: repOapuu pacTEHUI;
KOJUICKITUU HACEKOMBIX; Uyuesia NTHI] |
3BEpEU C MPUMEPAMU PAZIMUYHBIX
MIPUCTIOCOOJICHHIA.
JlabopaTopHas padora
«[IpucnocobnaeHunst OpraHu3MoB U UX
OTHOCHUTEJIbHAS LIEIECO00Pa3HOCTDY.
JlabGopaTopHas padora
«3ydyenue apomop§o30B 1

PackpbiBaTh copepkaHne TEpPMHUHA
IPUCTIOCOOIEHHOCTh OPTaHU3MOB
(amanrarus), apomopdos,
UIM0AJaNTaIusl.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
IPUCTIOCOOICHUN OPTaHU3MOB
(Mopdonorudeckue, GU3NOIOTUIECKUE,
OMOXMMHUYECKHE, TIOBEJIEHYECKHE).
OOBSICHATH MEXaHU3M BOSHUKHOBCHHS
IPUCIIOCOOJIEHUN Y OpTaHU3MOB.
[IpuBoauTH MpUMEpPHI ApoMOP(PO30B

Y UIM0aJIaNTallui Y paCTEHUN

U )KUBOTHBIX.

OOBIACHATH POJIL ApOMOP(PO30B

B OCBOCHHH OPTaHU3MaMH HOBBIX CPE/T
oOuTaHus.

OOBACHATH POIb UANOATATITAIIAN

B IIPUCIIOCOOJIEHUH OPTaHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPE/IbI.
JIloka3bIBaTh OTHOCUTEBHBINA XapaKTep
IPUCIIOCOOIEHHOCTH U IPUBOIUTh
PUMEPHI OTHOCUTEIHHOCTH AN TAIUH.
PackppiBaTh 3HAUCHHE IBIOKYIIMX CHJT
HBOJTIOIUHU B (DOPMUPOBAHUH
MIPUCIIOCOOJICHU I
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WIMOAJanTalul y paCTEHUM
¥ JKUBOTHBIX)

2.5 | Bua, ero kputepuu Bun, ero xpurepuu u CTpykrypa. PackpeiBaTh conepkanne TEpPMUHOB U
U CTPYKTypa JemoHcTpanumn MOHSTHI: BUJI, KPUTEPUH BUJIA,
Tabauyvr u cxemst: «Kpurepuu Bugay, noJuMop(hr3M, BUIBI-TBOMHUKHI, apeat,
«Bunpl-1BoiHUKW», «CTPYKTYpa BUJAa | SKOJIOTHYECKAst HUIIIA, TIOMYIISIHS,
B IIPUPOCH. BUJIOBOU KapHOTUII, KOCMOIIOJIHTHI,
Oo6opynoBanme: repbapuu SHAEMUKU, TIOJIBUJIbI, SKOTHUIIBI.
pacCTEHUI; KOJUIEKI[MA HACEKOMBIX; XapakTepu30BaTh KPUTEPHUH BUIA
yyuesia IITULl ¥ 3BEPEr pa3HbIX (MopostornuecKuil, FeHeTHUECKHIA,
BH10B. JIabopaTopHasi padora OMOXMMHUYECKUH, reorpaduyueckui,
«CpaBHEeHUE BUIOB 9KOJIOTHYECKUH, OMOXUMHUYECKHH ).
110 MOP(OJIOTHIECKOMY KPUTEPHUIO» OOBACHATH HEOOXOIUMOCTh
VICTIOJIb30BAHUS BCE COBOKYITHOCTH
KPUTEPHUEB JIJIS1 ONPEICIICHUS] BUAOBOU
MIPUHAJICKHOCTH OPTaHU3MA.
[TepeuncnsiTh OCHOBHBIE
BHYTPUBHJIOBBIE TPYTITUPOBKH.
OOBSICHATH IPUUNHBI
CYIIECTBOBAHUS MOHO-
U TIOJIUTUTTUYECKUX BUOB.
CpaBHMBATH BU]IbI
110 MOP(HOJIOTHIECKOMY
KPUTEPUIO
2.6 | BumooOpa3oBaHue BunooOpa3oBanue Kak pe3ynbTar PackpeiBath cojiepkaHie TEPMUHOB
KaK pe3yJbTar MHUKpO3BOIIOLUH. M30ms1ms — Y TIOHATHUI: BUI000pa30BaHue,
MHUKPOIBOJIIOLIAH. KJII0UeBOM (pakTop BH1000pa30BaHMUS. M30JIALMS, KOIBOJIOIHS.
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CBs3b
MUKPOIBOJTFOIHH
Y UAIEMHUOJIOT N

[Tyt 1 ciocoObl BUAOOOPA30BaHUS:
JIOTIATPUIECKOE

(reorpaduueckoe), CUMIIATPUIECKOE
(9KOJIOTHYECKOE), KMTHOBEHHOE)
(monumIonAU3aysl, THOpUAN3ALM).
JITMTEeTbHOCTh ABOJIFOLIMOHHBIX
nporeccoB. MexaHu3Mbl
dhopMupoBaHKS OUOJIOTHIECKOTO
pa3zHooOpasusi. Posib 3BOMIOIIMOHHOMN
OHoJI0rNH B pa3paboTKe HAYUHBIX
METOJIOB COXPaHCHUS
OoropazHoo0paszusi. MUKPOIBOJOLIHS
¥ KODBOJIIOIMS NTApPa3UTOB U UX
x03s1eB. MexaHu3Mbl POpMUPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHKAM U
crocoObI OOPHOBI C HEM.
JleMoHCTpanumn

Tabauywvr u cxemol: «CrocoObl
BUI000pa3zoBanHus», «I eorpaduueckoe
BUJI000pa30BaHUE TPEX BHUJIOB
JIAaHABIIICHY, « DKOJOTHYECKOE
BHUJ1000pa30BaHKE BUOB CHHUID,
«lTonunmounae! pactennity, «KamyctHo-
peneUHbIN THOPUI.
OO6opynoBanme: repbapun pacTeHUMN
OJIM3KUX BUIOB, 00OPa30BABIIUXCS
Pa3IMYHBIMU CIIOCO0aMU

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJIbTaT MUKPOIBOJFOITIH.
OOBACHATH POJIb N3OSN B
00pa30BaHUM HOBBIX BUOB.
XapakTepu30BaTh Pa3IMIHBIE CITOCOOBI
BU1000pa30BaHus (AJJIONAaTPUUECKOE,
CUMIIATPUYECKOE).

[TpuBOIUTE KOHKPETHBIC TIPUMEPHI
BUJIOB, 00PA30BABIINXCS Pa3IMYHBIMU
croco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BUI000pa30BaHUs JJIsl 0ObSICHEHUS
PUYUH MHOTOOOPAa3Msl BUJIOB.
OOBSICHATH BOSHUKHOBCHHE
YCTOMYMBOCTH MTATOIE€HOB

K aHTHOMOTHKAM

JJyiekTpoHHbIE (HU(POBbIE) 00pa3oBaTEIbHbIEC PECYPChI

but6mmoreka [{OK https://m.edsoo.ru/7f413034

Htoro yacoB o teme

14
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Tema «MaKkpo3IBOJIIOLMS U €€ Pe3yJbTAThD»

3.1 | MakposBosrorusl. 1 Mertonp! n3y4eHHsI MAKPOIBOJIFOLUH. PackpeiBath conep:kaHue TEPMUHOB
[Taneonronornyeckue [TaneoHTONIOTNYECKUE METOIBI Y TIOHSITUIN: MaKpOIBOJIIOLIUS
METO/Ibl U3YUCHUS n3y4yeHus sBosrouu. [lepexoHbie ((punorenes), nepexoanslie HOpMBI,
IBOJIFOLIUHU (dopMbI 1 (PUITOTEHETUYECKHE PAIIBI ¢dutoreHeTHYECKUE PAIDI,
OpPIraHHU3MOB. [AJICOHTOJIOTHSL.
JemoHcTpauumn XapakTepru3oBaTh MaKpOIBOJIIOLUIO KAK
Tabnuywl u cxemol: HAJIBUIOBYIO IBOJIIOIMIO 00pa30BaHUs
«DuUnoreHeTHUECKU pAJT JOIATN, KPYIHBIX TAKCOHOMHYECKUX €IMHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBSCHSTH 3HAYECHUE
sepb», «Cteromedanbiy, MaJCOHTOJIOTUYECKUX UCCIIEIOBAHUI
«Punnopute, «CeMeHHbIE JUTS TIOJTy4€HUS (DAKTOB SBOJTIOLINH
HarOPOTHUKID. OpPraHU3MOB.
O0opynoBaHue: KOJUIEKLINY, [IpuBOAUTH IPUMEPHI OPTaHU3MOB,
repoapum, MyJsKA UCKOTAEMBbIX OTHOCSIIIIUXCS K MEPEXOTHBIM
OCTaTKOB OPTraHU3MOB dopmam.
HazpiBaTh rpymibl opraHu3MoB,
JUTL KOTOPBIX BOCCTaHOBJIEHBI
(UIIOreHeTUYECKUE PSAABIL.
CpaBHUBAaTH NPOLIECCHI
MaKpOABOJIIOIIUU U1 MUKPOIBOJIOLINH
3.2 | buoreorpapuueckue 1 buoreorpadguieckue METOIbI PackpeiBath conepkaHue TEPMUHOB U
METO/Ibl U3YUECHUS u3yueHus sBostorn. CpaBHEHUE HNOHATUIN: Ororeorpadus, YHIEMUKH,
HBOJIOLINH bropsl ¥ PayHbl MATEPUKOB U PEIUKTBHI.

ocTpoBoB. buoreorpaduueckue
o0Oactu 3emi. Buabl-oHIEMUKH
1 PEIIUKTEHI.

OO00CHOBBIBATH 3HAYECHHE
ouoreorpaduu 11 U3y4eHUS
9BOJTIOIIUN OPTaHU3MOB.
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JemoHcTpanumn

Tabauywl u cxemol:
«buoreorpaduueckue 30HbI 3eMIIY,
«Jlpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repbapun; KOJJIEKIIUN
HaCEKOMBIX

[lepeuncnsats Ouoreorpapudeckue
obnactu 3eMiId U OOBSICHATh

NPUYMHBI UX BBIACTICHUS.

CpaBnuBats Quiopy u GayHy MaTepuKoB
¥ OCTPOBOB, PACTEHUSI U )KUBOTHBIX
pa3HbIX Onoreorpaduyeckux odaacTei.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUI0B-9HIEMHUKOB.
OOBACHATH NPUYUHBI COXPAHEHUS
BUJIOB SHJIEMUKOB U (OKHUBBIX
HCKOIIAeMbIX»

3.3

OMOpHOIOTHYECKHEe
Y CPaBHUTEIHLHO-
Mopdororuueckue
METOJIbI U3yUYCHHUS
IBOJTIOLINU

OMOPHOJIOTUYECKUE U CPABHUTEIBLHO-
MOPGOJIOrMYECKUE METOIbI U3YUCHUS
ABOJTIONHH. | €eHeTHYECKUE MEXaHU3MBI
HBOJTIOIIUN OHTOT€HE3a U MOSBICHUS
ABOJIIOIIMOHHBIX HOBILIECTB.
['oMosornuHbie ¥ aHAJIOTUYHBIC
oprasbl. PynmumeHTapHbie Oprassl U
aTaBU3Mbl. MOJIEKYJISIpHO-
reHeTUYeCcKre, OMOXUMHUYECKUE U
MaTeMaTHYECKUE METO/TbI

U3YYCHUS IBOIONUH. ["'OMOJIOTHYHBIE
reHbl. COBpEMEHHBIE METO/IbI
MOCTPOEHUS (PUITOTEHETUYECKUX
JIePEBHEB.

XPOMOCOMHBIE MYTaIlUX U SBOJTFOITUS
T€HOMOB.

PackpbiBaTh cofepxaHue TEPMUHOB U
HNOHSTHIA: SMOpUOIIOTHA, MOpP(dOIOTHS,
TOMOJIOTHYHBIE U aHAJIOTMYHBIE OPTaHbl,
PYIUMEHTBI, aTABU3MBlI,
OMOXMMHUYECKAsi TOMOJIOTHSL.
XapakTepru3oBaTh SMOPHOIOTUYECKHUE,
CPaBHUTEIBHO-MOP(OJIOTHYECKHE,
MOJIEKYJIIPHO-TEHETHYECKHE,
OMOXHMMHUYECKUE, MATEMAaTHUECKUE
METO/IbI U3YYEHUS IBOJIIOLIUU.
OOBACHATH 3HAUEHHUE IMOPHOJIOTHH,
CpaBHUTEIBHON MOP(OJIOTHUH,
MOJIEKYJIIPHOU T€HETUKU, OUOXHUMUH,
OrouH(pOPMATUKU ISl U3yUEHUS
ABOJIIOLIMY OPTAHU3MOB.

OnenuBats Bkiag A. O. KoBaieBckoro
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JdeMoHcTpanuu

Ilopmpemuwi: K. M. bap,

A. O. Koanesckuii, ®. Mrosep,

. I'ekkenb.

Tabnuywst u cxemol: «HadampHBIC
cTaauu SMOPHOHAIBHOTO PA3BUTHS
IT03BOHOYHBIX KHUBOTHBIX),
«I"OMOIOTHYHBIC ¥ aHAJIOTUIHEIC
oprasb», «PyTuMeHTbI», « ATaBU3MBD,
«XpOMOCOMHBIE HA0OPHI YEJIOBEKA U
IIAMITIaH3eY.

OobopynoBaHue: KOJUICKIUH,
repOapuu, MyJIsiKHM TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYJIUMEHTAPHBIX
OpraHOB M aTaBU3MOB

B Pa3BUTHE DBOJIOLUOHHOTO YUCHHUS.
OnuceIBaTh TECHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U MOSIBIICHHS
3BOJIFOIIMOHHBIX HOBUIECTB.

[IpuBOIUTH NpUMEPHI AaTABU3MOB U
PYAUMEHTAPHBIX OPraHOB y Pa3TUYHBIX
OpPraHu3MOB U OOBSCHITH IPUYUHBI KX
MOSIBJICHUS.

[TpuBOANTH IPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPTaHOB.

CpaBHUBaTh CTPOCHHE OPTraHOB

Yy OPraHU3MOB Pa3HBIX

CHUCTEMATUYECKUX TPYMII.

[TpuBOAUTE IPUMEPHI OMOXUMUYECKON

Y TEHHOM TOMOJIOTHH.

OrnenuBarth 3HaYeHHE OMOMH(OPMATUKN
JUISl U3YYEHHS 3aKOHOMEPHOCTEN
SBOJIIOLIUHU

3.4

OO0urue
3aKOHOMEPHOCTH
SBOJIFOIIAU

OO6mIre 3aKkOHOMEPHOCTH (TIpaBHIIA)

sBosoLMU. HeoOpaTUMOCTh 3BOJTIOLIHH.

AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JdemoHcTpanuu

Tabnuywl u cxemoi: «I'1aBHBIC
HaITpaBJICHHS dBOIOLANY, «O0IIHe
3aKOHOMEPHOCTH 3BOJIFOLIUI)

PackpeiBaTh coziep:kaHE TEPMUHOB U
MOHSATUIN: CMEHA (PYHKIIUI OPTaHOB,
HEOOPaTUMOCTh IBOJTIOIIHH,
aJlanTUBHAs pajyaIus,
HEPABHOMEPHOCTh TEMIIOB BOJIIOIIHH,
YyepeI0BaHME IJIaBHBIX HANPaBJICHUN
ABOJIIOIUH. AHAIM3UPOBATH TPUYNHBI
Yepea0BaHUs TJIABHBIX HAIIPaBICHUIM
3BOJIFOLIUH.

110



[IpuBOIUTH IpUMEPBI

IIPOUCXO0KICHHSI OPTAHU3MOB OT
HECHEUATM3UPOBAHHBIX IPEAKOB U UX
IIPOTPECCUPYIOLIEH CIIEHUAIA3ALUH.
OOBACHATH MIPUYHUHBI HEPABHOMEPHOCTH
TEMIIOB BOJIIOLIUU.

[IpuBOIUTH pUMEpPHI AAIITUBHOU
paguanuy y OpraHu3MoOB.

OOBACHATH MPUUMHBI HEOOPATUMOCTHU
JBOJIIOLIUHU

DJIeKTpOHHbIe (LM (PpOoBbIe) 00pa3oBaTebHbIEC peCypChl

bu6mmoreka L{OK https://m.edsoo.ru/7f413034

Ntoro yacoB 1o teme 6
4 | Tema «IIpoucxoxaeHue U pa3BuTHe *KU3HU Ha 3emJie»
4.1 | T'unore3bl 2 HayuHble runoTessl MpOUCXOKICHUS PackpeiBaTh coneprkanre TEpPMHUHOB
BO3HUKHOBEHUS KU3HU JKU3HU Ha 3emie. AOuoreHes Y TIOHSITUI: KPEAlIMOHU3M, BUTATTU3M,
Ha 3eme U nancnepmusi. JloHayyHbIe MaHCIIEpMUsI, a0UOTEHE3.

MPEACTaBICHUSI O 3aPOKICHUN KU3HU
(kpeanmonus3Mm). I'umnoresa
MOCTOSTHHOT'O CaMO3apO3KICHUS YKU3HU
U ee onpoepkeHue onbitamu . Peau,
JI. Cnannaunuanu, JI. [Tactepa.
[IpoucxoxaeHue Kxu3Hu

U acTpOOHOJIOTHS.

JeMoHcTpanuu

Topmpemuwi: ®. Penu,

JI. Cnannanuanu, JI. [1actep.

Tabauyst u cxemvt: «Cxema OnbITa

®. Penn», «Cxema onbita JI. [TacTepa

N3narats Hay4HbIE TUTIOTE3BI U TEOPUU
MPOUCXOKICHUS )KU3HU HA 3eMJIe.
OnenuBats BkiIag @. Penn,

JI. Cnannanuasnu, JI. ITactepa B
¢dbopMHpOBaHKE HAYYHBIX B3TJISI0B Ha
IPOUCXO0KJICHHE KU3HU Ha 3eMJI€.
[TepeuncnsaTs cTaiuu pa3BUTHS )KU3HU
Ha 3emJie, COrJIacHO TeOpUH OUOI033a
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10 U3YYEHHUIO
CaMO3apOXKIACHUS JKUZHI»

4.2

OCHOBHBI€E dTaIIbI
HEOPraHUYECKOU
SBOJIIOINH

OcHOBHBIE 3TaIbl HEOPTAaHUYECKOU
spomonuu. [limanerapuas
(reonoruueckas) 3BOJIIOLUSA.
XUMUUYECKas 3BOJIIOLMS.
AOHOTEHHBIN CUHTE3 OPraHNYECKUX
BEIIECTB U3 HEOpraHndecKux. OmnbIT
C. Munnepa u I'. FOpu. O6GpazoBanue
MOJIUMEPOB U3 MOHOMEPOB.
KoanepBartnas runore3a A.N.
OnapuHa, runoTe3a NepBUYHOTO
oynwona J[. XonpaeiiHa, reHeTuyeckas
runotesa ['. Memnepa. Pu6osumsr (T.
UYek) u runoresa «mupa PHK» V.
I'un6epra. ®opmupoBanue MmeMOpaH
Y BOBHUKHOBEHUE MPOTOKJIETKH.
HemoHcTpanuun

Ilopmpemeui: C. Mumniep, I'. IOpn,

A. . Onapun, /. Xonnein, I
Memnep.

Tabnuywl u cxemor: «Cxema omnbita C.
Munnepa, I'. FOpuy», «3tansl
HEOPTaHUYECKON IBOITIOLINI.
Bupryansnas maboparopHast pabota
«MopnenupoBanue onbIToB Musiepa—
IOpu no u3ydenuro abMOreHHOTo

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
ITOHATHH: T€OJIOTHYECKAST dBOJIIOIHS,
XAMHYECKAs DBOJIIONHS, a0NMOTCHHBIN
CHHTE3, IepBUYHas aTMocdepa,
KOallepBaTHBIE KaIlJId, PUOO3UMBI,
POOHOHTHI.

XapakTepu30BaTh OCHOBHBIE ATaIIbl
XUMHUYECKOM DBOJIIOIUH.

Ha3piBaTh XMUMHUUYECKHM COCTaB
NepBUYHOM aTMOc(hepbl 3eMIIu.
OuenuBats Bkaag C. Muepa, I
Opu, T. Yeka, V. 'unbepra B
dbopMUpOBaHKE HAYYHBIX B3TJISI0B
Ha TIPOUCXOXKJICHUE KU3HU Ha
3emute. OnMCHIBaTh YCIIOBHS,
HEOOXOAUMBIE 111 A0MOT€HHOT O
CHHTE3a OPraHUYECKUX COEIUHEHUM.
[TpuBOAUTE IPUMEPHI MOJIEKYII, Y
KOTOPBIX BO3HUKIIM MPOIIECCHI
T€HETUYECKOTO KOIMMPOBAHUS U
dbepMeHTaTUBHAS aKTUBHOCTD.
OO0O0CHOBBEIBaTH HEBO3MOKHOCTD
MMOBTOPHOT'O BO3HUKHOBEHHUS )KM3HU
Ha 3emJe
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CUHTE3a OPTraHUYECKUX COCIMHEHUN
B IIEPBUYHON aTMOCc(eper»

4.3 | Ucropus 3emiu 1 Hcropus 3emnn 1 METOABI €€ PackpbiBathk conepxaHue TEPMUHOB U
METO/IbI €€ U3YUCHUS u3ydeHus. Mckonaemple OpraHU4eCKUE | MOHSATHIL: T€OXPOHOJIOTUS
octatku. ['eoxpoHoorus u €€ MeToIbl. | (OTHOCUTENbHASI, A0COIOTHAS),
OTtHOcHTeNbHAS U a0COMIOTHAS OKaMEHEJIOCTH, METO/IbI
reoXpoHOJIOrus. ['e0XpoHONIOruyecKkass | reoXpOHOJIOIHH, T€OXPOHOIOTUYECKAs
IIKaja: S0HbI, 3PbI, IEPUObL, SITOXH. IIKaJa: S0HBI, 3Pbl, IEPUO/BI, SIOXU.
JleMoHCTpaLum XapakTepu30BaTh METO/IbI U3yUEHUS
Tabnuywvl u cxemol: HCTOPUM 3EMJIH.
«I"eoxpoHONIOrNYECKas NIKajay. [lepeuncnaTs pazaensl
ObopyaoBaHme: KOJUICKIUU TE€OXPOHOJIOTUYECKON IIKAJIBI.
OKaMEHEJIOCTEH, ITOJIE3HBIX OneHnBaTh 3Ha4E€HUE UCKONIAEMBIX
MCKOMAEMBbIX; MYJISKU OPTaHUYECKUX OCTaTKOB JUIsl U3yYEHUSI HCTOPUU
OCTaTKOB OPTraHU3MOB. pa3BuTHs KU3HU Ha 3emiie. OOBACHATD
JlaGoparopHas paGora XapakKTep pacpeecHs] HCKOMTaeMbIX
«M3ydeHne 1 onucaHue UCKOIAaeMbIX OCTaTKOB B 3eMHOI Kope. CpaBHUBAaTh
OCTaTKOB JIPEBHUX OPTaHU3MOB) METO/IbI a0COJTFOTHOM U
OTHOCHUTEJIbHOM T€OXPOHOJIOTHH
4.4 | HayanbHbIE DTAITBI HauanbHble 3Tanbsl OpraHuuecKoim PackpbIBaTh cofep:kaHue TEPMUHOB U

OPraHUYECKOMN
DBOJIIOLIUU

sBosroH. [losiBieHne u 3Bomronus
MEPBBIX KJIETOK. DBOJIOLMS
MeTabonu3Ma. Bo3HUKHOBEHME MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIUJICHKHU KaK aHaJIOT MEePBbIX Ha
3emite coobmecTB. CTPOMATOUTHI.
IIpokapHuOTHI U SyKapUOTHI.

NOHATHN: «IIOCIIEIHUN YHUBEPCAIBbHBIN
oOLIMii TPETOK», OJHOKIETOUHBIE
OpraHu3MBbl, IPOKAPUOTHI, SYKAPHUOTHI,
CUMOHMOTEHE3.

XapakTepu30oBaTh HaYaJIbHBIE ITAIIBI
OPraHUYECKOMN 3BOJIIOLUH.
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[IpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). BOIIOIUOHHOE
IPOUCXOKICHUE BUPYCOB.
HeMoHCTpauuu

Tabauywl u cxemwvl: «HagaabHBIC STAMIBI
OpraHuyecKoil BoOIUNY, «CxeMa
00pa3oBaHUsI 3YKapUOT IMyTEM
cumOuorenesay, «CTpoeHue BUpyca»

[IpuBoauTh pUMeEpPHI apoMop(Ho30B
HEPBBIX OJJHOKJIETOYHBIX OPIraHU3MOB.
XapaKkTepu30BaTh OCHOBHBIE
NOJIO’KEHHUS U 10KA3aTEIbCTBA TUIIOTE3bI
CUMOMOIeHe3a.

JloKka3bIBaTh MOJYaBTOHOMHOCTb
MUTOXOHAPHUIA U MIACTUA, UX
IPOUCXO0XKICHHUE OT MPOKAPUOTHUECKUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
(dbopMHpOBaHUA A11pa AJIs JaTbHEHIIEro
pPa3BUTHS )KU3HU HA 3eMIIE.
XapakTepu3oBaTh TMIOTE3bI
IIPOUCXO0K/IEHNSI BUPYCOB

4.5

DBOJIIOIUSA SYKAPHUOT

[IpouncxoxaeHne MHOTOKIETOYHBIX
oprann3MoB. Bo3HMKHOBEHUE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

HeMoHCTpauuu

lopmpem: V. 1. Me4HUKOB.

Tabnuywvl u cxemol: «HadaabHBIC STAIbI
OPTaHUYECKOM HBOIOIUNY, «Cuctema
KUBOU IIPUPOIBI»

PackpriBaTh copepxaHie TEpMUHOB
Y TIOHATHI: TIPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CIICIIHATH3aITUs
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHHUBaTh OCOOCHHOCTH
AYKAPUOTUUECKHUX U TPOKAPUOTUICCKUX
OpTaHU3MOB.

HazwiBath 0OCHOBHBIE apOoMOP(O3bI
9YKapuOT Y OLIEHWBATh X 3HAYCHUE
JUTSL TATTbHEHTIIETO Pa3BUTHS JKU3HU
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4.6 | OCHOBHBIE 3TAIIbI OcHOBHBIE 3Tarlbl YBOJIIOIMY BBICIIUX | PackpsiBaTh conepikaHue TEPMUHOB U
IBOJIFOLIUHU pactenuii. OCHOBHbBIE apOMOP(HO3BI HOHATHUI: BOJOPOCIH, PUHUO(DUTHI, MXH,
PacTUTEIBLHOTO MUpa pacTenuii. Berxosa pacteHuii Ha Cylny. | MamOpOTHUKOOOpa3HbIe, CEMEHHBIE

[TosiBieHre CIOPOBBIX pacTEHUMN U arOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHuE UMU cyln. CeMeHHbIE OKPBITOCEMEHHBIE, OECTIOI0e
pactenus. [IporcxosxaeHre 1BETKOBBIX | MTOKOJICHUE (CIIOPOGUT), TTOJIOBOE
pacTEHUN. nokoJieHue (rameTodur).
JleMoHCcTpanun [lepeuncisaTh OCHOBHBIE ATAIIbI
Tabauysl u cxemol: «ApomMopho3bl ABOJIIOLIUM PACTUTEIBLHOTO MHPA.
pacteHui», «PuHnouTs, Ha3zpiBaTh OCHOBHBIE apOMOP(O3bI
«OIHOKJIETOUYHBIE BOAOPOCIIN, pacTeHuil U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOJIOPOCIN, SBOJIIOLIMOHHOE 3HAYCHHE.
«Mxn», «IlanmopoTHUKNY, CpaBHUBaTh 0COOEHHOCTH CTPOEHHUS
«l'oi0CEMEHHBIE paCTCHUS, paCTeHUH Pa3HbIX OTJICIIOB
«OpraHpl IBETKOBBIX PACTEHUI.
Oo6opynoBanme: repbapun pacTeHUN
Pa3IMYHBIX OTZEJIOB.
IIpakTnyeckas padora
«M3yueHnue ocoOEHHOCTEN CTPOEHUS
pPACTEHUH PA3HBIX OTIIEIOB)

4.7 | OCHOBHBIC 3Tallbl OCHOBHBIE 3TaIlbl 3BOITIOLUU PackpbIBaTh cosiep>kaHHe TEPMUHOB H

HBOJIIOLIMY )KUBOTHOTO
Mupa

KUBOTHOTO MUpa. OCHOBHbBIE
apoMop(}o3bI )KUBOTHBIX. BeHackas
dayna. KeMOpwuiickuii B3pbiB —
TIOSIBJICHHE COBPEMEHHBIX THIIOB.
[TepBbIe XOpAOBBIC )KUBOTHBIC. JKU3HB
B BOJIE. DBOJIIOIMA TO3BOHOYHBIX.

MIOHATUM: MTPOCTEUIIINE, TUIACTUHYATBIE,
KUIIEYHOTIOJIOCTHBIE, MJIOCKHE YEPBH,
YJICHUCTOHOTHUE, PHIOBI, 36 MHOBOTHBIE,
MPECMBIKAIOIIUECS, ITUIIBI,
MJIEKOITUTAOIIUE, SKTOIEPMA,
JHTOAEPMA, ME30AEPMA, ABYCTOPOHHSIA
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[Tpoucxoxaenue ampuduit u
pentunuit. [Iponcxoxnenue
MJICKONUTAOMMX U nTull. [IpuHimn
KJIroueBoro apomopdoza. OcBoeHue
0CCII03BOHOYHBIMU 1 TT03BOHOYHBIMH
YKABOTHBIMU CYIIIH.

JemoHcTpauumn

Tabauyvt u cxemvi: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «KApoMop(o3bl
JKUBOTHBIX», «IIpocTreimey,
«Kumieunonosioctaeie», «IInockue
yepBu», «UneHucronorue», «Peiobny,
«3€MHOBOJIHBIEY,
«IIpecMmbikarommecsy, «IITump,
«MIeKOoUTAaIOIeE.
O0opynoBaHue: KOJUICKIINU
HACEKOMBIX; BJIIQXKHBIE MTperapaThl
YKUBOTHBIX; PAKOBUHBI MOJIJTFOCKOB;
KOJUICKIIUUA UTJIOKOKHUX; CKEJICThI
MMO3BOHOYHBIX )KUBOTHBIX; UyUelia
IITULL U 3BEPEN.

IIpakTnueckas padora

«M3yuenue ocoOeHHOCTEN CTPOSHUS
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETpPHUS, TEIUIOKPOBHOCTD.
[lepeunciiATb OCHOBHBIE 3TaIlbl
ABOJIFOLIMU KUBOTHOTO MUPA.
HazbiBaTh OCHOBHBIE ITpealanTal|H,
CIIOCOOCTBOBABILIHE BBIXOY )KUBOTHBIX
Ha CyILy.

OneHuBaTh 3HaYEHUE PA3BUTHUA
HEPBHOM CHCTEMBI JJIsl IPUCIIOCOOJICHUS
KUBOTHBIX K YCIOBHSIM OKpPYXarolen
CpenBl.

OOBACHATH MPUUHHBI IBOJFOLIUOHHOTO
pacuBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTUL, MIIEKOITUTAKOLIUX

4.8

PasButue xxu3au
Ha 3emJie

Pa3Butue xk13HU Ha 3emiie 10 Apam
Y [IEpUOJIaM: apXeu, MPOTEPO30H,
ajge030M, Me30301, KahHO30M.

PackpbIBaTh copepikaHue TEPMHUHOB
U TIOHATHUH: apXeH, apxeOaKkTepu,
MaHOOAKTEPHUH, TPOTEPO30H,
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OO0mras xapaKTepUCTUKa KIMMAaTa

U T€0JIOTMYECKUX MTPOLIECCOB.
[TosiBIeHME M paclBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro
YCIIOBHS U BIIMSIHUE HA Fa30BbIA COCTAB
aTMocdephl.

MaccoBbie BBIMUPAHUS —
HKOJIOTUYECKUE KPU3ZHUCHI MTPOILLIIOTO.
[IpyuuHbI U CIAEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocobenHnoctu. [Ipobnema coxpanenus
O6ropazHoobOpasus Ha 3emIie.
JHeMoHcTpanuu

Tabnuyel u cxemol: «Pa3BUTHE )KU3HU
B apXencKo 3pe», «Pa3BuTue Ku3Hu
B IIPOTEPO30MCKON d3per, «PazBuTue
JKU3HU B MTAJIE030MCKOM dpey,
«Pa3BHUTHE KNU3HU B ME3030MCKOM pey,
«Pa3BUTHE KU3HU B KATHO30MCKOM
ape»

nanaeo30m, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, kapOoH, riepMb, [Tanres, TeTuc,
TPWIOOUTHI, PUHUO(DHTHI,
PAKOCKOPITUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpPbI, ME€30301, I '0OH/1BaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOWHBIE,
TUHKTOBbIE, CATOBHUKOBEIE,
OeJIEeMHUTHI, aMMOHUTBHI, TMHO3ABPHI,
apXeoINTEePUKC, TOKPHITOCEMEHHBIE,
KaiHO30M, MaJIcOreH, HEOT'eH,
aHTPOMOIeH, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh pa3BUTHUE KU3HU

Ha 3eMJIe IO 3paM U MEPUOIaM.
VYcraHaBauBaTh 3aBUCUMOCTD MEX]TY
re0JIOTHYECKUMU MIPOLIECCaMU,
M3MEHEHUSIMU KJIMMaTa U IpolieccaMu
B JKMBOU MPUPO/IE.

OOBSACHATH PUUYMHBI pacIBETa
CHUCTEMaTUYECKHUX TPYII OPraHU3MOB
B Pa3JIMUHbIC APbI U MEPUOIBI.
AHaNIM3UpOBaTh MPUYMHBI U CIACACTBUS
MAaCCOBBIX BBIMUPaHUU.

Ha3wiBaTh 0cCHOBHBIE apoMOPGO3bI
PacTeHUN U )KUBOTHBIX.

[TpuBOAUTH pUMEPHI

nepexoaHbIX (OpM OPraHU3MOB.
AHaJIM3UPOBATH IMYTU PEUICHUS
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po0JIeMbI COXpaHEHUS
OoropazHoobOpasus Ha 3emIie

4.9 | CoBpeMeHHas CHCTEMaA
OpPraHUYECKOr0 MHUpa

CoBpemeHHas cUCTEMa OPTaHUYECKOTO
mupa. [Ipuanuns! knaccudukanum
opranu3MoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPTraHU3MOB.

HeMoHCTpaLuu
Tabauywl u cxemovr: «CoBpeMeHHas
CUCTEMA OPraHUYECKOTO MUPaA»

PackpriBath conepxaHrue TEPMUHOB U
MOHSTHI: OaKTepUH, apXEH, BHICIITUE
pacTeHus, 3eJI€HbIE BOAOPOCIIH,
OarpsiHku, Oypble BOJOPOCIIH,
MOXOBHU/THBIE, TAIIOPOTHUKOBU/THBIE,
XBOIIIEBU/IHBIE, INIAYHOBU/IHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIIEYHOIOJIOCTHEIE,
IJIOCKHUE YEPBU, KPYTJIBIE UEPBU,
KOJIbYAThIE YEPBU, YIICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHUE, XOPJIOBBIE,
rpuOBbI, TUITAMHUKY, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MUPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTaHU3MOB.

OOBSACHATH TPUHIIUIBI KJIACCU(DUKAITUH
OpraHU3MOB.

[TepeuncnaTb OCHOBHbIE IPU3HAKU
POKApPUOT, PACTEHUI, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJAOPOCIIEH.
[IpuBOAMTH pUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CUCTEMATHUYECKUX TPYIIII
OpraHu3MOB

JyiekTpoHHbIE (HU(POBbIE) 00pa3oBaTEIbHbIEC PECYPChI

bubnuoteka [{OK https://m.edsoo.ru/7f413034

HToro yacos 1o Teme

15
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Tema «IIpoucxoxaeHune 4eJ0BeKa — AHTPOIOT eHE3»

5.1 | AHTponosorus — 1 Pa3nensl 1 3a1a4n aHTPONIOJIOTHH. PackpsiBaTh conepxanue
HayKa O YEJIOBEKE MeTo/1b1 aHTPOIIOJIOTHH. TEPMHUHOB U MTOHATHI:
JdeMoHcTpanun aHTPONOJIOTUs, MOp(oorus,
Tabauyvt u cxemvi: «MeTOABI AHTPOIIOTE€HE3, AaHTPOIIOMETPHSI,
AHTPOIOJIOTUI. PEKOHCTPYKIIHS, APXEOJIOTHS,
OO6opynoBanue: MyJsKU sTHorpadus. Ha3piBaTh pa3nensl u
OKaMEHEJIOCTEN, IPEIMETOB 3a/1a4¥ aHTPOIOJIOTUH.
MaTepuanbHOM KyJbTYpPbI IPEIKOB XapakTepu3oBaTh METOBI
yesoBeka; (hoTorpapuu HaXoJ0K AHTPOITOJIOTMHU U CPAaBHUBATh
MCKOITAEMBIX OCTAaTKOB YEJIOBEKA UX MEXIY COOOM.
BrIaesaTs Bonpocsl 3BOJIIOLMH
YeJI0BEKa, UCCIIEyEMBIE IIpU
NOMOIIM Pa3JIUYHBIX METO/IOB
5.2 | PasButHe 1 CTaHOBIICHHUE TPEICTABICHHUH O PackprIBaTh Cojiep>KaHue TEPMUHOB U
MPEICTABICHUM O IIPOUCXOKIECHUN YEJIOBEKA. MOHATUI: AaHTPOTIOT€HHAs TEOPHs,
IIPOUCXOXKIACHUU Pemurunosnsie BO33peHus. TpynoBas Teopusi, Homo sapiens.
YeJIOBEKa CoBpeMeHHbIE HAyYHbIE OuenuBath Briaa Y. Jlapsuna B

Teopud. JleMoOHCTpaLun
Ilopmpem: Y. JlapBuH.

Tabnuywl u cxemvt: «KMeTOIBI
AHTPOIIOJIOTUMY.
Oob6opynoBanme: MyJisHKU
OKAMEHEJIOCTEU, IPEAMETOB
MaTepUaIbHOU KYJIbTYpPbI
IIPEAKOB YEJIOBEKA; PEIPOLYKIIMU
(¢ororpadun) kapTuH

pa3BUTHE MPEICTABICHUM O
IIPOUCXOKICHUH YEJIOBEKA.
ApPryMEHTUPOBAHHO KPUTHKOBATH
PEIUTUO3HBIE TTPECTABICHHUS O
MIPOUCXOKIACHUU YEJIOBEKA C MTO3ULIUN
€CTECTBEHHBIX HaYK.
XapakTepu30oBaTh HAYYHbIE TEOPUU
MIPOUCXOKICHUS YETOBEKA

119



¢ MU(DOTOTHIECKUMU
1 OMOJIEICKUMHU CIOKETAMU
MIPOMCXOKICHHSI YETIOBEKA

5.3

Mecto yeoBeka
B CUCTEME
OpraHUYeCcKOro MHUpa

CX0/1cTBO 4eNIOBEKA C YKUBOTHBIMHU.
CucreMaTn4yecKoe MmojaoKeHue
yesoBeka. CBUIETENBCTBA CXOJICTBA
YeJI0BEeKa C AKUBOTHBIMU:
CPaBHUTENIBHO-MOP(OIOTHYECKHE,
AMOPUOIOTHYECKHE, (PU3NO0IIOTO-
OMOXMMHYECKHE, TTOBEJICHYCCKHE.
OTanuns 4enoBeKa OT JKUBOTHBIX.
[TpsAMOX0KIEHHE 1 KOMIUIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. PazBuTtune
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOM
CUCTEMBI.

JemoHcTpauumn

Tabauywl u cxemwi: «I"0JIOBHON MO3T
YenoBeKa», «HenoBekooOpa3Hble
00e3bsiHbDY, «CKeTeT YenoBeka u
CKEJIET IIMMIaH3e», «PyIMMEHTHI 1
aTaBU3MBbD».

Oo0OopynoBaHme: CKEIET YEIIOBEKA;
MOJIEJIb Yepera YeIoBeKa 1 yepena
IMMITIaH3€; MOJIETb KHUCTH Y€JIOBEKA U
KHCTH IIUMIIaH3E.

JlaGoparopHnasi paGora

«M3ydenrie 0COOEHHOCTEN CTPOCHHUS

PackpsiBath copeprkanne TEPMHUHOB
¥ TIOHATHUI: PyAUMEHTHI y YeJIOBeKa,
aTaBU3MBbI y YEJIOBEKa,
OPSAMOXO0KJICHUE, BTOPAst CUTHAJIbHAs
cucreMa.

OnpenensTh cHCTEMaTHYECKOE
TI0JIO’KEHHUE YEJIOBEKAa B OPTaHUIECKOM
MUDE.

BbIsSBIATE 4epTHI CXOACTBA U
pa3nnuus 4eJI0BeKa U )KUBOTHBIX.
XapakTepru30BaTh CBUJCTEIBCTBA
CXOJICTBA YEJIOBEKA U YKUBOTHBIX
(cpaBHHUTENIBHO-MOP(OJIOTNYECKHE,
aMOpHOIOoTrNYecKue, (HU3n0JI0ro-
OMOXMMUYECKHE, TOBEACHYECKHE).
[TpuBOIUTH MPUMEPHI ATABU3MOB U
PYIUMEHTOB y YeIOBEKa.
OnuceiBaTh MPU3HAKK YEITOBEKA,
c(hopMUPOBABIINECS B CBSI3U C
JPEBECHBIM 00pa30M >KH3HU MPEIAKOB
U TIPSIMOXOKICHUEM.

BrIsSBISATE TPUYIHMHBI 0COOCHHOCTEH
CTPOCHHS Uepera yeoBeKa Imo
CPaBHEHHUIO C YEJIOBEKOOOPa3HbIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM)>

00e3bsTHaMU.

CpaBHHBATh OPYAHHHYIO IEATCITLHOCTh
YeJIOBEKa U )KUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIIIEH
HEPBHOH JIEITETLHOCTH YETIOBEKa

Y )KUBOTHBIX

5.4 | JIBmKyIIye CHIbI JBrkyiue cuibl ((hakTopbl) PackpsIBaTh coep>kaHnue TEPMUHOB U
(paxTopsr) aHTPOIIOreHe3a: OMOIOTUYECKHUE, NOHATHUI: HACJIECTBEHHAs
aHTPOTIOTeHEe3a corpasibHbie. COOTHOIIIEHHE U3MEHYHMBOCTbH, ECTECTBEHHBIN 0TOOD,

OMOJIOTMYECKUX U COLMATIBHBIX OpyauiiHasl JeSITEIbHOCTD, TPYIIIOBOE
(haKTOpOB B aHTPOIIOTEHESE. COTPYJHUYECTBO, OOILIEHUE, PEYb.
JleMoHCcTpauu XapaKTepu30BaTh ABIKYIIUE CHIIBI
Tabnuywvl u cxemol: «JIBUXKyIIME CUIIBI | aHTPOIIOTEHe3a: OMOJIOTHUECKUE U
aHTPOIOTeHE3a. COLIMATbHBIC
Oo6opynoBanme: MyJIsiKU TPEAMETOB
MaTepuaIbHON KyJIbTyphl PEAKOB
YesioBeKa

5.5 | OcHOBHBIC CTAIUK OCHOBHBIE CTaIUM AHTPOTIOT€HE3A.

aHTPOIIOreHEe3a

Pannue yenoBekooOpaszHbie 00e3bsIHBI
(MPOKOHCYJIBI) U PAHHUE TTOHTHJIBI —
oO011re MPeaKU YeT0BEKOOOpa3HBIX
00€3bsH U JTI0JIel. ABCTPAIONTUTEKH —
JIBYHOTH€ NPEIKU Jroaeu. Yemosek
YMEJIbIN, ePBbIC U3TOTOBJICHUS
opyauii Tpyaa. Yenosek
MPSIMOXOSIIHNMN U TIEPBBIMA BBIXO/I
mofelt 3a npenensl Adpuku. YenoBek

PackpeiBaTh coneprkanre TEpPMUHOB
Y TIOHSATHIA: aBCTPAJIONUTEK, YemoBek
yMerbIi, YenoBek mpsSaMOXOISIINM,
Yenoek refiaensoeprekuii, YemoBek
HEaHIepTaIbCKH, KPOMAaHBbOHEII,
JICHHICOBCKHUI Y€JI0BEK, YeIoBeK
pa3yMHbIM COBPEMEHHOT'O THUIIA,
MaJICOTCHETHUKA.

XapakTepu3oBaTh OCHOBHBIE CTaIUU
AHTPOIIOrEHE3a.
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rerIens0epreKuii — OOIIH MpeaoK
HEaHICPTaIbCKOIO YEJIOBEKA U
YeJI0BEKa pa3yMHOro. YenoBek
HEaHJEPTAIBCKUN KaK BUJ JIFOEU
XOJIOAHOTO KJIMMata. YenoBek
Pa3yMHbII COBPEMEHHOT'O THIIA,
JICHUCOBCKHUI Y€JIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a MpesenamMu AQpUKy.
[TaneoreneTnka u NajneoreHOMHKA.
JdemoHcTpanumn

Ilopmpemuwi: J1. JIukn,

S1. 4. Porunckuii, M. M. I'epacumos.
Tabauyvt u cxemol. « IBOTIOIMOHHOE
JPEBO YEIIOBEKA», « ABCTPAIONTUTEKY,
«HenoBek yMmenbliin», «HenoBek
MPSAMOXOIAILINI, «/{eHHUCOBCKHUIA
yenoBek», «Heanaepranbipy,
«KpomanboHLBY, «IIpenku yenoBekay.
OobopyaoBanme: MoJIesId TOpca
IIPEIKOB YEJIOBEKA; MYJISKU IIPEIMETOB
MaTepHUAIbHOMN KYJIbTYpPbl IPEJIKOB
YeJI0BeKa

BBISIBISATE POTPECCUBHBIE YEPTHI,
MOSIBUBLLIMECS Y ITPEIKOB YEJIOBEKa Ha
Pa3HBIX CTAUAX aHTPOIIOTECHE3A.
[IpuBOAMTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTaJM{ aHTPOIIOTCHE3A:
ONMCHIBATh UX aHTPOIIOMETPUUYECKUE
JIaHHbIE, 00pa3 )KU3HU U OPYAUS TPY/a.
CpaBHUBATH NpEICTABUTENIEH OCHOBHBIX
CTaJIUil aHTPOIIOTEHE3a

5.6

DBOIIONUAA
COBPEMEHHOTO
YeJI0BEKA

DBOJIOIMSI COBPEMEHHOT'O YEJIOBEKA.
EctecTBeHHBI 0TOOp B MOMYJISALUAX
yesoBeka. MyTallMOHHbIN IPOLIECC U
nomumopdusm. [onmymsionHsle
BOJIHBI, Aipeii( TeHOB, MUTpaLUs

PackpsiBaTh conepkaHre TEpPMHUHOB
Y TOHATHN: MyTallMOHHBIN MPOLIECC,
nosiMMopdu3M, NOMyJISIUOHHBIC
BOJIHBI, Apei( reHOB, MUTPAIIHS,
«(pdekT ocHoBaTEIN.
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1 «3(Q(DeKT ocHOBATEN» B MOMYJIIALUAX
COBPEMEHHOIO YETI0OBEKA.
JdeMoHcTpanuu

Tabauywvl u cxemul: «ITabl FIBOJIIOLNUN
YEJIOBEKa»

XapakTepru3oBaTh POJb €CTECTBEHHOTO
0TOOpa B TOMYJIALUIX COBPEMEHHOTO
YeJIoBeKa.

OueHuBaTh poiib MyTaIMOHHOTO
nporiecca, MOMyJISIUOHHBIX BOJIH,
npeiida renoB, murpaiuu, «3ddexra
OCHOBATEJIS» B SBOJIIOIMH TTOMYIISIIIHIA
COBPEMEHHOI0 Y€JI0BEKa.

[TpuBoaMTE PUMEPHI (GAaKTOPOB,
CIOCOOHBIX BBI3BATh MOIYJISIIUOHHBIC
BOJIHBI B ABOJIIOIIUN COBPEMEHHOTO
YeJIoBeKa

5.7

YenoBeueckne pachl.
MexaucunuIIMHapHbIe
METO/Ibl aHTPOIIOJIOT U

Yenoseueckue pacsl. [lonaTne o pace.
bonbmme pacel: eBponeoniHas
(eBpazuiickas), aBCTpaIo-HErPOUTHAS
(9KBaTOpHUAIIbHAS ), MOHTOJIOUTHASI
(a3marcko-amepukaHckas). Bpems u
NyTH pACcCETICHUs YelIoBeKa 1o
IU1aHeTe. EqMHCTBO YesnoBeyecKux pac.
HayuHast HecOCTOATEIBHOCTh pacu3Ma.
[TpucnocobaeHHOCTh YeTOBEeKa K
Pa3HBIM YCIIOBUSIM OKPYXKaIOLIEH
cpenbl. Bnusinue reorpaduyeckoit
cpenbl u aperida reHoB Ha
Mop(}ororuio 1 GU3NOIOTUIO
YeJioBeKa.

MexIucuuIIMHapHble METO b

PackpriBath cosiep;kaHue TEPMUHOB U
NOHATHUI: paca, pacoreHes, pacusm,
COLIMAJIBHBIN TAPBUHU3M.
XapakTepu30BaTh NPU3HAKU OOJIBIITUX
pac 4yesnoBeKa: EBpOIEOHTHOM
(eBpa3uiicKoil), aBCTpaATIO-HETPOUTHOU
(9KBaTOpUATLHOM ), MOHTOJIOMTHOM
(a3uaTCKO-aMEepUKaHCKON).

BuIsBasSTE MpUUKUHBI BO3SHUKHOBEHUS
YeJI0BEUECKHX pac.

[IpuBOIUTH MPUMEPHI ATAITUBHBIX
IIPU3HAKOB Y IIPEICTABUTEIIEN
YEJIOBEUECKHUX pac.

[IpuBOIUTH CBUIETENHCTBA €AMHCTBA
IPOUCXO0K/ICHUS YEIOBEUYECKUX pac.
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B (pu3nyeckoi (OMOJOruIecKom)
AHTPOIIOJIOTUU. DBOIIOLUOHHAS
AHTPOIIOJIOTHUS ¥ TAJIE0AHTPONOJIOT U
YEJIOBEYECKUX MTOMYJISALIAMN.
broconuanbHbie HCCIENOBAHUS
IIPUPOJBI yenoBeka. Mccnenosanue
KOABOJIIOLIMHA OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHCTpanuu

Tabauyvt u cxemvi: «Pacel 4eIOBEKaY.
IIpakTnueckas padora

«M3yyeHune 3KOJIOTMYEeCKUX aJanTalnii
YEJIOBEKA»

CornocTaBmsiTh aAaTUBHBIE TUIIBI
JIOJIEH ¢ pacOBBIMU MPU3HAKAMHU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSITENIBHOCTh pacu3Ma

JuekTpoHHbIe (HU(pPOBLIE) 00pa3oBaTeIbHbIE PECYPChI bubnuoteka [{OK https://m.edsoo.ru/7f413034
Ntoro vacoB no teme 10
6 | Tema «IK0JIOrHsI — HAYKA 0 B3AHMOOTHOIIEHUSIX OPraHM3MOB 1 HAJOPTraHU3MEHHBIX CHCTEM C

OKpYXKaKIel cpeaoin»

6.1

3apokaeHue
U Pa3BUTHE IKOJIOTHUHU

1

3apoKIeHNUE U Pa3BUTHE SKOJIOTUU

B Tpyaax A. I'ymOonsara, K.®. Pynbe,
H.A. CeBepuosa, . ['ekkens,

A. Tencnu, B.H. Cykauesa.

Paznens! u 3a1a4u DKOJIOTHH.

CBs13b KOJIOTUHU C IPYTUMH HAyKAMH.
JeMoHcTpanuu

Ilopmpemoi: A. I'ymOonbaT,

K. ®@. Pynse, H. A. Ceep1ios,

0. I'ekkenb, A. TeHcau,

B. H. Cykaues.

PackpeiBath conepkaHue TEPMUHOB

Y TIOHSATHI: DKOJIOT S, ayTIKOJIOTHS,
CUHDKOJIOT S, SKOJIOTUS COOOIIECTB

Y DKOCUCTEM, DKOJIOTUS BUIOB

Y TIOITYJISALIUH.

XapakTepu3oBaTb OCHOBHBIE JTallbl
3apOXKACHUS U PA3BUTHUS DKOJIOTUM KaK
HayKHU.

[IpuBoAUTH MpUMEPHI OOBEKTOB
U3y4EHUS DKOJIOTHUH.

HaseiBaTh OCHOBHBIE 3a7a41, CTOSALLINE
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Tabnuywvl u cxemol.: «Pazaens
SKOJIOTHH

nepes] y4eHbIMU-3KO0JIOTaMHU.
VYcranaBnuMBaTh B3aMMOCBSI3b SKOJIOTUN
C IpyTUMU HayKaMH

6.2 | MeTobl SKOJIOTHH.
3HaueHHue
DKOJIOTHYECKUX
3HAHUU I YeJIOBEKa

Metonp! s3konorun. IloseBbie
HaOII0AeHUS. DKCIIEPUMEHTHI B
AKOJIOTHH: IPUPOJIHBIE U
nabopaTtopHbie. MoaenupoBaHue
B 3KOJIOTMM. MOHUTOPHUHT
OKPY’KarOIIEU CPEbl: JIOKAJIbHBIM,
peruoHaILHBIN U TJI00ATBHBII.
3Ha4YeHUE FKOJOTUUECKUX 3HAHUI
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHUE KAK OCHOBA
CBSI3E€H YEJI0OBEUECTBA C
npupoon. PopMupoBaHue
AKOJIOTHYECKOM KYJIbTYpHI U
JKOJIOTMYECKON T'PAMOTHOCTH
HaceseHus. JleMOHCTpauuu
Tabnuyvl u cxemvi: «MeTOIBI
sKoJioruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEH
cpensd». JlabopaTropHast padora

«I/IsyquI/Ie MECTOOOB 3KOJIOI'MYCCKHUX

HWCCIIETOBAHUI)

PackpriBath conepskaHre TEPMUHOB

Y TIOHSTHI: TTOJIEBBIC HAOIIOICHNS,
MOHUTOPHUHI OKPY’KAIOIIEW CPENBI,
MOJICIMPOBAHUE, SKCIIEPUMEHT,
IIPOTrHO3UPOBAHUE.

XapakTepu3oBaTh METObI SKOJIOTHUH.
[IpuBOIUTH MPUMEPHI MOJEBBIX
HaOJII0JICHUH B DKOJIOTHH.

BrisiBISITE 0COOEHHOCTH MOHUTOPHUHTA
OKpY>KaroIlIeu Cpelibl KaK METO/1a
9KOJOTHYECKHX HUCCIICTOBAHNH.
OOOCHOBBIBATH 3HAUYCHHE
AKCIIEPUMEHTOB B 9KOJIOTHUYECKUX
HCCIICIOBAHUSIX.

CpaBHuBaTh 1a00pAaTOPHBIE U
MPUPOIHBIC SKCIIEPUMEHTBI KaK METO]IbI
9KOJOTHYECKHUX HUCCIICTOBAHNH.
OrneHuBaTh 3HAYEHUE MPOTHO3UPOBAHUS
KaK METOJa SKOJOTHUYSCKHUX
HCCJICJOBAaHMH.

OO0O0CHOBBIBATHL HEOOXOAUMOCTD
HKOJOTMUYECKUX 3HAHUM 15
COBPEMEHHOI0 YeJIoBEKa

JyiekTpoHHbIE (HU(POBbIE) 00pa3oBaTEIbHbIEC PECYPChI

bubnuoteka [{OK https://m.edsoo.ru/7f413034

HToro yacos 1o Teme

3
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Tema «OpranusmMsl 1 cpeaa 00MTAHUA»

7.1 | Dkonoruueckue 1 DkoJiornueckue pakTopsl U PackpbiBaTh copiep:kaHue TEPMUHOB U
bakTopsl 3aKOHOMEPHOCTH UX JIEHCTBHUS. MOHATHUI: SKOJIOTUYECKH (DakTop,
Knaccudukanus 3Koa0rudeckux OMOJOTUYECKUI ONITUMYM,
bakTopoB: abMOTHYECKHUE, OTPaHWYMBAIOIINHN (JIMMUTUPYIOLIHI )
OMOTHYECKHE, aHTPOTIOTEHHBIE. daxTop.
OO6mre 3aKOHOMEPHOCTHU JAEHCTBUSA Knaccuduimpoats skogornyeckue
sKojoruyeckux ¢gakropos. [IpaBuio (bakTOphI 10 pa3HBIM OCHOBAHUSIM.
munumyma (K. lnpenrens, XapakTepu3oBaTh 00IIHe
1O. JIu6ux). TonepaHTHOCTS. 3aKOHOMEPHOCTH JEHCTBUS
OBpPUOMOHTHBIE U CTCHOOMOHTHBIEC AKOJIOTMYECKUX (haKTOPOB.
OPraHU3MBlI. OOO0OCHOBEBIBATh JIEWCTBHE 3aKOHA
JemoHCcTpanumn ONTHMYMa U 3aKOHA OrPAHUYHUBAIOLIETO
Tabauyvt u cxemwvl: «IKOJIOTUIECKUEC dakTopa.
bakTopb. [IpuBOIUTH PUMEPHI:
O0opyaoBanme: repbapuu WLTIOCTPUPYIOUINE EHCTBUE MPaBUIIa
Y KOJUICKIIMU PACTEHUN U KUBOTHBIX, MHUHHUMYMa, OTPaHUYUBAIOIIIETO
IPUCIOCOOJIEHHBIX K BIHSHUIO (akTopa, 3BpUOMOHTHBIX U
Pa3JIMYHBIX IKOJIOTUUECKUX (PaKTOPOB | CTEHOOMOHTHBIX OPraHU3MOB
7.2 | Abuotnueckue 1 AOuoTtnueckue HaKTopsl. PackpsiBaTh coziepkaHue TEPMUHOB
dakTopsl. CBET Kak CBeT Kak IKOJIOTHYECKUi (pakTop. Y TIOHSITHI: CBET, ()OTOMEPHOIU3M.
JKOJIOTUYECKU I JleicTBUE pa3HBIX YUYACTKOB XapaKkTepu3oBaTh JCHCTBUE CBETA
dakrop COJIHEYHOTO CIIEKTPA Ha OPTaHU3MBL. KaK dKOJIOTHYECKOTO (haKkTopa.

DKOJIOTUYECKUE TPYIIIBI pACTEHUN U
YKUBOTHBIX IO OTHOUIECHUIO K CBETY.
CurnasibHasi poJib CBETA.
doTonepruoan3M.

CpaBHHBATh JACUCTBUE pPa3HBIX
YYacCTKOB COJIHEYHOI'O CIIEKTPA Ha
OpraHU3MBl.

BbIgBISITE 0COOEHHOCTH CTPOCHHUS
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JleMoHCcTpanuu

Tabauywl u cxemwvi: «CBETOBOM
CHEKTP», « IKOJIOTHUCCKHUE TPYTITIHI
JKHBOTHEIX 110 OTHOIIICHUIO K
ceety». O0opyaoBaHue: Tepoapun
CBETOJIFOOMBEIX, TCHEITIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTEHUIA;
CBCTOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCIIMBLIC KOMHATHBIC
pacTeHusl.

JlaGoparopnas pabota
«BbIsIBICHHE TTPUCTIOCOOICHUI
OpPTaHU3MOB K BIIUSIHUIO CBETa»

Y J)KU3HEICATEIbHOCTH PaCTCHUIH
Pa3HBIX PKOJIOTHYCCKUX TPYIIIT

10 OTHOIICHHIO K CBETY
(cBeTOMOOHBBIC, TCHEIIOOUBEIE,
TEHEBBIHOCJIUBEIE).

[IpuBOIMTE IPUMEPHI PACTEHUM
Pa3HBIX PKOJIOTHYECKUX TPYIII IO
OTHOIIICHHIO K CBETY.

BBISBIIATE 0OCOOCHHOCTH CTPOCHUS

Y J)KU3HEICATEITPHOCTH JKUBOTHBIX
Pa3HBIX PKOJIOTHYECKUX TPYIII IO
OTHOIIICHHIO K CBETY (JIHECBHEIC,
CyMepeyYHbIe, HOUHbIE).

[TpuBOMTH IPUMEPHI JKUBOTHBIX
Pa3HBIX SKOJIOTUICCKHUX TPYIIT

10 OTHOIIIEHUIO K CBETY.
OOGO0CHOBBIBATh 3HAYCHHUE
¢doTonepuou3Ma B )KU3HU OPraHU3MOB
Y JUTS TIPAKTHKH CETBCKOTO XO3SHCTBA

7.3

Abuotnyeckue
(bakTopBhl.
Temneparypa kak
DKOJIOTUYECKUU

dakTop

TemnepaTypa Kak 3KOJIOTHYECKHUI
dakrop. [elicTBue TeMiepaTypbl

Ha opraHusMsbl. [loMkuIoTepMHBIE
Y TOMOMOTEPMHBIE OPTAHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JleMoHCTpauuu

Tabauysl u cxemol: «TeNIOKPOBHbBIE

PackpbiBaTh cofepxaHue TEPMUHOB U
TIOHSTUI: TEMIIEPATYPA,
NOMKUIIOTEPMHBIE (XOJIOTHOKPOBHBIE),
TOMOMOTEPMHBIE (TEIIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO03, IBPUTEPMHbBIEC
OpraHu3Mbl, CTEHOTEPMHbIE OPTaHU3MBI,
TEPMOPETYJISALIUA.

Xapaktepu3oBaTh JCUCTBUE
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YKUBOTHBIEY, «XO0JIOJJHOKPOBHbIEC
KUBOTHBIEY.

Oo0opynoBanme: repdbapum u
KOJIJICKIIUH TETUIOIIOOMBEIX,
3UMOCTOMKHX, MOPO30YCTOMYNBBIX
PaCTEHUI; Yy4elia MTULL U 3BEPEM.
JlaGopaTopHasi padora

«BpIsIBIEHNE TPUCTIOCOOICHUI
OpPTaHU3MOB K BIUSHUIO TEMIIEPATYPHD)

TEMIIEpaTypbl HA OPTaHU3MBI.
BBIABISATE 0COOEHHOCTH CTPOCHHUS

U KU3ZHEAEATEIbHOCTU
MOMKWJIOTEPMHBIX (XOJIO0IHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TEIMJIOKPOBHBIX )
KUBOTHBIX.

[IpuBOIUTH MpUMEPHI MOMKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUTOKPOBHBIX ) )KUBOTHBIX.
BbIABISTE 0COOEHHOCTH CTPOCHHUS

1 J)KU3HENIEATEIbHOCTH TETJIONIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOMYUBBIX
pacTeHU.

[IpuBOIUTH MPUMEPHI TEILIOTIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOMYHMBBIX
pacTeHUN.

[TpuBOIUTH MPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OPTaHU3MOB

7.4

AOUoTHYECKHE
¢dakTopsl. BnaxxHocTh
KaK DKOJIOTUYECKUU

dakTop

BraxHOCTH KaK SKOJIOTHUECKUI
daktop. [Ipucnocobnenus pacTeHU

K MOJIIePKaHUI0 BOJAHOTO OaraHca.
Knaccuduxanus pacreHuit

110 OTHOIICHMIO K BOJIC.
[Ipucnoco6eHus >KMBOTHBIX

K U3MEHEHHIO BOJHOTO PEKUMA.
JdemoHcTpanuu

Tabauiel 1 cxeMbl: «DU3HOIOTHYECKHIE

PackpriBaTh copiepkaHue TEPMUHOB

Y TIOHATUH: BIQXKHOCTD, THIPOQPUTHI,
TUrpouTHI, ME30(PUTHI, KCEPODUTHI,
YKUBOTHBIC: BOJIHBIC, TTOJTYBOJIHEIC,
Ha3eMHbIC.

XapakTepu30BaTh JCHCTBUE BIIAYKHOCTH
KaK DKOJIOTHYECKOTO (haKkTopa.
BrIsSBISTE 0COOEHHOCTH CTPOCHUS U
KU3HECATCIIBHOCTH PACTCHHMA
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azanTaluy >KUBOTHBIX).
O0opynoBanue: repObapuy pacTeHHI,
OTHOCSIIIMXCS K TUTpodUTaM,
Kcepoduram, Mme3oduram,
KOMHATHbIE PAaCTEHUS JaHHBIX TPYTIIL.
JlabopaTopnasi paGora
«AHAaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS

PAa3HBIX SKOJOTMYECKUX TPYIII O
OTHOILIEHUIO K BOJE.

[IpuBOoIUTH IPUMEPHI PACTECHUI
Pa3HBIX 3KOJIOTUYECKHUX TPYIII 110
OTHOILICHHUIO K BOJE.

BrIsSBIsATE aHATOMUYECKHE

U GU3HOJIOTUYECKUE MTPUCTTOCOOTICHUS
KAUBOTHBIX K U3MEHEHHUIO BOJIHOTO
pexnma.

[IpuBOAUTH pUMEPHI BOAHBIX,
IIOJYBOJAHBIX U Ha3€MHBIX JKUBOTHBIX

7.5

Cpenpl oOuTanus
OpraHHU3MOB

Cpenpl 00UTaHUSI OPTAaHU3MOB: BOJHAS,
HA3eMHO-BO3TYIITHAS, [TOYBCHHAS,
TITyOWHHAs TIONIOYBEHHAS,
BHYTpPUOpPTaHU3MeHHAs. OU3MKO-
XUMHUYECKHE OCOOCHHOCTH CPel
oOuTaHMs OPTraHU3MOB.
[Tpucnoco6neHnst OpraHu3MOB K KH3HU
B Pa3HBIX Cpenax.

JemoHcTpauumn

Tabauyvt u cxemwvi: «Cpenbl OOUTaHUS
OpPraHU3MOB).

OobopynoBanue: KOJJIEKIUU
YKUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax

PackpsiBaTh coziep;kaHue TepMUHA
«cpena oOUTaHus.

XapakTepu3oBaTb 0COOEHHOCTH
BOJIHOM, HA36MHO-BO3/1yIITHOM,
MIOYBEHHOM, TTYOMHHO TIOJIMTOYBEHHOMN
Y BHYTPUOPTaHU3MEHHOM CPeJl
oOuTaHuUs.

CpaBHUBaTh (PM3UKO-XUMUYECKHE
YCIIOBUS Pa3HBIX CPEJl OOMTAHUSI.
BrIsBASITE 4epThl MPUCTIOCOOTICHHOCTH
OpPraHMU3MOB K OOMTaHUIO B BOJHOM,
Ha3¢MHO-BO31YIIIHOW, TIOYBEHHOM,
BHYTPUOPraHU3MEHHOMU cpeaax
oOuTaHusl.

[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
0oOUTAOIIMX B Pa3HBIX Cpeaax
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7.6

Buonornyeckune
PUTMbI

Buvonornyeckme putMbl. BHewwHWe
N BHYTpEeHHUE pUTMbl. CyTOYHbIE
N rOAMNYHbIE PUTMbI.
MpucnocobneHHOCTb OpraHM3MoB
K CE30HHbIM U3MEHEHUSIM
YCITOBUIN XKU3HW.

JdeMoHcTpauuun

Tabsnuybl M CXeMbI:
«buonornueckne puTMbI».
O6opynosaHue: repbapuu m
KOMNEKUMMN pacTEHN U
YXMBOTHbIX, 06nagatoLmx Yyeptamm
NPUCNocobieHHOCTM K CE30HHbIM
N3MEHEHWNSIM YCII0BUIA XKU3HU

PackpblBaTb coaepXXaHue NoHATUS
«buonornyeckne puTMbl».
Xapaktepm3oBaTb 0COBEHHOCTU
BHELUHWX, BHYTPEHHMX, CYTOYHbIX U
roanYHbIX 6BUONOrMUYECKNX PUTMOB.
MpvBOANTL NPUMEPDLI MPOSIBNEHNS
61ONOrMYEeCcKNX pUTMOB Y PasHbIX
OpraHM3MoB.

BbisiBNATb YepTbl NPUCNocob1eHHOCTH
OpraHM3MoB K CE30HHbIM M3MEHEHNSIM
YC/TI0BU YKN3HMU.

OnucbiBaTb CE30HHbBIE SIBMIEHNS B XKU3HU
OpraHn3MOB, PacnpPOCTPAHEHHbIX B
CBOEM MeCTHOCTMU

7.7

XXU3HEHHbIE hOpMbI
OpraHn3MoB

>Kn3HeHHble (popMbl OpraHM3MOB.
MoHATNE O XU3HEHHOM (hopMe.
YKn3HeHHble (popMbl pacTeHW:
AEPEBbS, KYCTapHUKMN, KYCTapHUYKMU,
MHOIONIETHNE TPaBbl, OAHONETHUE
TpaBbl. )Kn3HeHHble (hopMbl
YXMBOTHbIX: MAPOOUOHTbI, Fre0BNOHTHI,
a3p06bUOHTLI. OCOBEHHOCTU CTPOEHUS
n 0bpasa Xn3Hu.

JeMoHCcTpaunun

Tabrmmubl M cxembl: «XKU3HEHHbIE
¢opMbI pacTeHnin», «XKn3HeHHbIe
(hOpMbI XKMBOTHbBIX>.

PackpblBaTb coaepkaHne NoHATUSA
©KM3HEHHas hopMa OpraHu3Ma».
BbISBNATL 0CO6EHHOCTU CTPOEHUS
N YKU3HEOEATENTbHOCTU PacTeHN
Pa3HbIX XXM3HEHHbIX (hOpM.
MpvBOANTL MPUMEPbLI PACTEHUIN Pa3HbIX
YXXU3HEHHbIX PopM.

BbIsiBNSATE 0COBEHHOCTU CTPOEHMS
N XKN3HEeOesTeNTbHOCTU XXMBOTHbIX
Pa3HbIX XXU3HEHHbIX (HGOpM.
MpvBOANTL MPUMEPDI XXUBOTHbIX
Pa3HbIX XXU3HEHHbIX (hOpM
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Ob6opynoBanue: repbapun
1 KOJUICKITUU PACTCHUN U KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POpM

7.8

buotnueckue gakTopbl

buotnueckue pakropsl. Bussl
OMOTHYECKUX B3aUMOIEHCTBUMN:
KOHKYPEHIIUS, XUIIIHUYECTBO,
cumbuo3 u ero popmel. [lapazutusm,
KOOIIEpaLMsl, MyTyaIu3M,
KOMMEHCaIN3M (KBapTUPAHTCTBRO,
HaxyieOHU4YecTBo). Hetpoduueckue
B3aUMOJICCTBUS (TOMMMYECKHUE,
dopuueckue, padbpuyeckue).
3HaucHNE OMOTHYSCKUX
B3aMMO/JICVCTBUN I CYILIECTBOBAHUS
OpraHU3MOB B cpeJie OOUTaHUS.
[TpuHLIMIT KOHKYPEHTHOTO
UCKJIIOYeHHUs. JleMoHCcTpanuu
Tabauyst u cxemvl: «K IKOCUCTEMA
ITUPOKOJIMCTBEHHOT O JIECay,
«DKOCHCTEMAa XBOMHOIO JIecay,
«enu nutaHus», « XUITHUISCTBO,
«Tapazutuzm», «KOHKypeHIUs»,
«CumbOmno3y», «KoMMeHcanu3my.
O6opynoBaHue: KOJUICKITUU
YKUBOTHBIX, yU4aCTBYIOIIHX B
Pa3IMYHBIX OMOTHYECKUX
B3aMMOJICHCTBUSIX

PackpeiBats coniepanne TEpMUHOB U
MOHATUIN: KOHKYPEHLIHA,
XUIIHAYECTBO, MAPAZUTU3M,
MYyTyaJIn3M, KOMMEHCAIN3M,
HETpOohUYECKUE B3aUMO/ICHCTBUA.
XapakTepu3oBaTh BUIbI OMOTHYECKUX
B3aMMO/JICUCTBUH.

OOBSACHATH CYIIIHOCTh KOHKYPEHIINH,
XUIHUYECTBA, Iapa3uTU3Ma,
MyTyajanu3Ma, KOMMEHCAIU3Ma.
[IpuBOIUTH MpUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTUUYECKUX
B3aUMOJICMCTBUAX PA3HBIX TUIIOB.
OnennBath 3HaYCHUE OMOTUYECKUX
B3aUMOJICUCTBUH JJIs1 CYLIECTBOBAHUS
OpraHu3MOB B CpeJie OOUTaHUS.
OO60CHOBBIBATH ICUCTBUE MPUHIIUIIA
KOHKYPEHTHOTO UCKJIFOUECHUS

JJyiekTpoHHbIE (HU(POBbIE) 00pa3oBaTeIbHbIEC PECYPChI

bubnuoteka [{OK https://m.edsoo.ru/7f413034

Hroro yacos 1o teme

9
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8 | Tema «9K0/10TUs BUOB U MOILYJISI NI
8.1 | Dxonoruueckue 3 DKOJOTUYECKUE XaPAKTEPUCTUKU PackpriBaTh copepxaHue MOHATUSA

XapaKTCPUCTUKH nonyJisiuuu. [omyssinus kak «HOITYJIATIHA .

MOITYJISALIUHA Ouojiornueckas cucrema. Pois OneHnBaTh 3HaAUYECHUE HEOTHOPOIHOCTH
HEOHOPOIHOCTH CPE/Ibl, GU3UUECKUX | Cpeabl, PU3MUECKUX OaphepoB U
0apbepoB U OCOOCHHOCTEH OMOJIOTHH 0COOCHHOCTEH OMOJIOTHH BUJIOB B
BUJIOB B )OPMUPOBAHUU dbopMHUpPOBAaHUU TPOCTPAHCTBEHHON
MPOCTPAHCTBEHHOM CTPYKTYPbI CTPYKTYPbI TTOMYJIALUH.
nonyisiuuii. OCHOBHBIE IMOKa3aTeIn [IpuBOoIUTH IPUMEPHI MOMYJIALAN
MIOMYJISIIAN: YACIIEHHOCTD, PAa3HBIX BUJIOB PACTCHUM U )KUBOTHBIX.
IJIOTHOCTb, BO3pACTHAs U MOJI0BAS XapakTepru30BaTh OCHOBHBIC
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, 9KOJIOTMYECKHE MOKA3aTeIn
TEMII POCTa, CMEPTHOCTh, MUTPALIUSL. MOMYJISIUN: YACICHHOCTb, INIOTHOCTB,
JdemoHcTpanumn BO3PACTHAs U TOJIOBAs CTPYKTYpa,
Tabauywl u cxemol. « IKOJIOTUUCCKUE POXKIAEMOCTh, PUPOCT, TEMII POCTA,
XapAKTEPUCTUKH TTOIYJIALANY, CMEPTHOCTb, MUTPAITHS.
«IIpocTpaHCTBEHHAs CTPYKTypa
MOMYJISIUWY, «B0o3pacTHBIE MUpaMUIbI
TIOIYJISILI I

8.2 | Dkosornueckas 3 DKojoruyeckasi CTpykTypa nonyJisiiiuu. | PackpbIBaTh coJiep:KaHUE TEPMUHOB
CTPYKTypa OueHKa YMCIEHHOCTH MOMYJISIIUY. Y TIOHSITUN: TUHAMUKA MOMYJISIUH,
MOIYJISILIU Y. JuHaMuka nomyJIsivK U €€ Perysius. | OMOTHYECKUI MOTEHIUA

I[I/IHaMI/IKa nomnyJsingun
1 €€ perynus

buotnyeckuit moTeHIMaN NOMyJIsIIUN.
MonenupoBaHue JUHAMUKA
nonyJyisanuu. Kpusele pocra
YUCIIEHHOCTH nonyJisinuu. Kpusbie
BbDKHMBAHUS. Perynsuys 4uciIeHHOCTH

IIONYJISILUY, KPUBBIE BBIKMBAHUS,
(baKTOpbl CMEPTHOCTH, EMKOCTb
cpenbl. OOBACHITH 3aKOHOMEPHOCTH
pa3MenieHust ocoOelt MomyJsauy Ha
3aHUMAEMOU TEPPUTOPUH.
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MOMYJISIIHI: poJib (PaKTOPOB,
3aBHUCSIIUX U HE 3aBUCAIIUX OT
MJIOTHOCTU. DKOJIOTHUECKHE
cTpaTeruu BusoB (r- u K-ctparerun).
HemoHcTpanumn

Tabauywvr u cxemwvi: «CKOPOCTH
3aceJIeHUs IOBEPXHOCTH 3eMIIU
Pa3IMYHBIMHU OPTaHU3MaMI)

OnennBaTh OMOTHYECKUN TOTEHLIAA
NONYJIALMN Pa3HbIX OPTraHU3MOB.
AHaIM3UPOBATH KPUBBIE POCTA
YUCJICHHOCTH IOMYJISILIUN U KPUBBIE
BBDKVBAHUS.

OO60CHOBBIBaTh NPUYNHBI
CAECpPKUBAHUS OMOTUYECKOTO
IIOTEHLMAJIA POCTA U IPUYNHBI
BCIIBIILIEK POKIAEMOCTH Y OTIEIBHBIX
opranu3moB. [lepeuncnare GakTopsl
CMEpPTHOCTH, PEryJIMPYIOIIUE
YUCJIEHHOCTh NOMYJIAIMNA PACTEHUN U
KUBOTHBIX. ONKCHIBATH
HKOJIOTUYECKHUE CTPATETUN BUJIOB

8.3

DKOJIOTUYECKas HHUIIA
BUA

[TonsiTrie 00 PKOIOTUYECKON HUIIIE
Bua. MectooOurtanue. MHOoromepHast
MOZENb 3KOJIOTMYECKON HULIU

J1. . XaTunHcoHa. Pazmepsl
3KoJiornueckor HuiM. [lorenmansHas
Y peaqn30BaHHAs HUIIU.

Bun kak cucteMa nomyisiuuid. Apeaiibl
BUJIOB. BU/IbI U MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHHUS

Y MUTpaIi )KUBOTHBIX.
buonornyeckrie MHBa3UM 4y>KEPOTHBIX

PackpbiBaTh coJiep:KaHUE TEPMUHOB

Y OHSTHI: PKOJIOTUYECKas HUIIIA, BU/I,
apeall, MHBa3usl.

XapakTepu3oBaTb MHOTOMEPHYIO
MOJEJb YKOJIOTUYECKON HUILIN

J. . XaTyuHCOHA.

[IpuBOIUTH MPUMEPHI SKOJIOTHUECKUX
HUIII Pa3HbIX BUJIOB PACTEHUI

1 )KUBOTHBIX.

BBISBIATH OTIMYKE SKOJIOTHYCCKOM
HHUIIIK BHUJIA OT €r0 MECTOOOHTaHUS.
I'paduaecku nzobpaxath
MHOTOMEPHYIO MOJIEJIb 3KOJIOTHYECKOU
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BHJIOB.
JleMoHCTpanun

Ilopmpem: 1. 1. XaTUUHCOH.
Tabruyovl u cxemolr: «Mopaenb
sKkoJorndeckou numu J[. W.
XatuuHcoHa». QO0opyaoBaHue:
repOapuu pacTeHUH;
KOJIJIEKIUUA KUBOTHBIX.
JlabopaTtopHas pabora
«IIpucnocobiieHus cemMsH
pacTEHUN K PACCEIECHUIO»

HUIIY JUJIS Pa3HBIX BUJIOB.

BrIABIATH IpUUYMHEL pa3nanyui

B pa3zMepax 3KOJIOTHYECKOW HUIIU

Y Pa3HbIX BUJOB PACTEHU U KUBOTHBIX.
AHanu3upoBaTh NPUUYMHBI

Y TIOCJICJICTBUSL CMEHBI DKOJIOTMYECKOU
HUIIN

DJIeKTpOHHbIe (LM (PpOoBbIe) 00pa3oBaTe/bHbIE pecypchl

but6mmoreka LIOK https://m.edsoo.ru/7f413034

HToro yacoB 11o Teme

9

9 | Tema «9koj0rus cO00MIECTB. JKOJOTHYECKHE CHCTEMbI
9.1 | CoobmiecTBO 1 Coo0bmiecTBa OpraHMU3MOB. PackpbIBaTh coJiep:KaHUE TEPMUHOB
OpraHU3MOB — buonienos u ero crpykrypa. Csizu Y TIOHSATHI: OMOIIEHO3, OMOTOII.
OMOIICHO3 MEK]ly OpraHu3MaMu B OMOLIEHO3E. XapakTepuzoBaTh OMOIIEHO3 U €T0
JleMoHCTpanun CTPYKTYpPbI: BUJOBYIO,
Tabnuyvt u cxemvi: «CTpyKTypa MIPOCTPAHCTBEHHYIO, TPODUUECKYIO.
ounoreHo3a», «IKocHcTEMA [lepeuncnsaTh U MPUBOIUTH
HIMPOKOJIMCTBEHHOTO JIecay, MIPUMEPHI CBA3EH MEKY
«KocHCcTEMA XBOMHOTO JIecay OpraHu3MaMH B OMOIICHO3¢
9.2 | Dkocucrema 2 DKOCHCTeMa KaK OTKphITasi CUCTEMa PackpriBaTh conepkaHnue TEpMUHOB

(A. . Tencnu). ®yHKIMOHAIbHBIE
OJIOKM OPTaHU3MOB B SKOCHUCTEME:
IIPOYIIEHTHI, KOHCYMEHTHI,
penytieHTsl. Tpodudeckue ypoBHH.
Tpoduueckue nienu u CETH.

U TIOHSITHI: DKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, TPOpUUYECKHE
ypOBHHU, Tporueckue (MUILEBbHIE)

LEIU U CETH.

Ha3zbIBaTh CTpyKTypHBIE KOMIIOHEHTHI
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AbGunotnueckre 6JJOKU SKOCUCTEM.
[To4BBI M UITBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTs 1 MoTok

SHEPTUU B SKOCUCTEME.

JleMoHCcTpanuu
llopmpemuwi: B. H. Cykaues,

A. JI. Tencnn.

Tabauyvt u cxemvi: «OYHKIIMOHAIIBHBIC
TPYIIbl OPTaHU3MOB B DKOCUCTEMEY,
«KpyroBopoT BeIIECTB B IKOCUCTEMEY,
«Ilermn nutaHus (macTOUIIHAS,
JNETPUTHAS )».

ObopynoBanue: repbapun pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; Uydelia

NTHUL U 3BEpEr

HKOCUCTEMBI.
XapakTepru3oBaTh QYHKIUU

Y IPUBOJIUTH IPUMEPHI

OpraHU3MOB B 9KOCHCTEME

Ha OCHOBE UMEIOIINXCS 3HAHUHN

0 pacTeHusIx, rpubax, 6aKkTepusx

U )KUBOTHBIX.

OnuceiBaTh KPyroBOPOT BEIIECTB

U MIOTOK HEPTUU B SKOCUCTEME.
OOBACHATH POJH OPTraHU3MOB

B OMOJIOTMYECKOM KPYroBOpOTE
BEIIECTB U MTOTOKE SHEPTHHU.
[IpuBOAUTH MPUMEPHI OPTAHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TpoPUUECKUX MUPaAMUI.

CocTaBasTh CXeMbI IEpEHOCa
BEIIECTBA U DHEPTUHU B IKOCHUCTEMAX
(Lenu nUTaHus).

CpaBHHMBaTh TACTOUIIHBIE U ICTPUTHBIC
1ENY MTUTaHUs

9.3

DKOJIOTUYECKHE
TTHPaMUTbI

OcHOBHBIE TOKa3aTeIn

sKocucTemsl. buomacca u
IPOYKIHUSL. DKOJIOTUUYECKUE
UpaMu/Ibl YUCes, OMOMacChl U
sHepruu. JleMoHcTpauu

Tabauywvl u cxemol: « IKOJIOTHIECCKAS
MAPAMUJA YUCEID), « DKOJOTUYECKas

PackpeiBats conepxanue
TEPMHUHOB W TIOHATUN: TIPOYKITHS,
Onomacca, SKOJIOrH4YecKast
nrpamuaa. Xapakrepu3oBaTh
IIPaBHJIA DKOJIOTHYECKUX ITHPAMU]T
qucen, OMOMacChl U YHEPTHH.
OOBACHATH TPUYUHBI PATUIHMA
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nupamMuga OMoMacche,
«IKoJIOTHYECKasi MUpPaMUIa SHEPTUM

B IIPOAYKTUBHOCTH Y Pa3HBIX
HKOCHCTEM.

[IpuBOANTH MPUMEPHI MPAKTUYECKOTO
IPUMEHEHUS IPABUII SKOJIOTUYECKUX
HUPAMHU/L.

CpaBHuBaTh OMOMACCy U IPOAYKIIHIO
AKOCHCTEM CyIIM 1 MUpPOBOTO OKeaHa

9.4 | Usmenenus HanpasneHnnpie 3aKkOHOMEpPHBIE PackpsiBaTh conep:kaHue TEPMUHOB U
COOOIECTB — CMEHBI COOOIIECTB — CYKIIECCUHU. MOHATUM: CYKLECCHUS, KIIMMAaKCHOE
CYKLIECCHUH [lepBu4HbBIE U BTOPUYHBIE CYKIIECCUU COOOILIECTBO, CYKIIECCUOHHBIN PSA/I.

Y UX NIPUYUHBL. AHTPOIIOT€HHBIE XapakTepru3oBaTh CYKIIECCUU:
BO3JICVCTBUS HA CYKLIECCHUM. NIEPBUYHBIE U BTOPUYHBIC, TPUBOJIUTH
KnumakcHoe cooOuiecTBo. UX MPUMEPHI U HA3bIBaTh IPUYNHBI
buopasHoobpasue u nosHoTa CMEHBI COOOIIECTB.

KpyrOoBOpOTa BEILIECTB — OCHOBA CpaBHMBaATh BPEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTB. OMOreoIeH03bl Ha KOHKPETHBIX
HeMoHCTpauuu IIpuMepax CBOE€H MECTHOCTH.
Tabnuywl u cxemul: «OOpazoBaHUE MopenupoBats pe3yJbTaThl Ipolecca
6omsotay, «Ileppuunas CMEHBI OMOTe0IIEHO30B I10/]
cykueccus», «BoccranoBieHne BJIIMSIHUEM aHTPOIIOTEHHOTO (pakTopa
jieca 1ocie mnoxapa

9.5 | [Ipupoausie [IpupoHBIE SKOCUCTEMBI. PackpeiBath coaepxaHne TEpMUHOB
YKOCUCTEMBI JHeMoHCTpauuu Y TIOHSATHI: (PUTOILIIAHKTOH,

Tabauywvl u cxemol: « IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO JIecay,
«DKOocucTEMAa XBOMHOTO JIecay,
«DKocucTeMa o3epay.

300IJIAHKTOH, IPYCHOCTb.
XapakTepu3oBaTh IPUPOJIHbBIC
HKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha IpUMEpPE 03€epa,




ObopynoBaHHe: akBapUyM Kak MOJIETb
HKOCUCTEMBI.

DKcKypeust «IKCKYpPCHUS B THITUYHBIN
ouoreorieHo3 (B 1yOpaBy, O€pe3HsIK,
€JIbHUK, Ha CYXOJOJIbHBIN

WJIM TIOMMEHHBIN JIyT, 03€p0o, O0JIOTO)»

XBOMHOTO ¥ IIMPOKOIMCTBEHHOTO
neca). OOBSACHATD NPUUUHBI PA3TUIHON
6romacchl MPOAYIIEHTOB

¥ KOHCYMEHTOB B MPUPOIHBIX
HKOCHUCTEMAX.

CocTaBisTh NaCTOUIIHBIEC U IETPUTHBIE
e TUTAHUS TIPUPOJHBIX IKOCUCTEM.
[TpuBOAUTH IPUMEPHI OPTaHU3MOB,
BXOJISIIIIMX B COCTaB (DUTOTIAHKTOHA,
300IUIAaHKTOHA, O€HTOCA.
OOOCHOBBIBATH POJIb SIPYCHOCTH B
KU3HU HA3€MHBIX SIKOCHUCTEM.
CpaBHHBaTH OMOMACCY H TIPOLYKITUIO
BOJIHBIX U HA3€MHBIX 9KOCHUCTEM

9.6

AHTpOIIOTEHHBIE
HKOCUCTEMBI
(arposKOCHUCTEMBI)

AHTPONIOr€HHBIE SKOCUCTEMBI.
Arposkocucrema.

ArporieHo3. Paznuuus Mmexay
AHTPONOT€HHBIMH

Y IPUPOJHBIMU SKOCUCTEMAMHU.
JleMoHCcTpanuu

Tabauywl u cxemol: K ATPOLICHO3Y,
«KpyroBopoT BeIECTB U TOTOK
SHEPTUU B arpoLIEHO3EM.
O6opynoBanue: repdbapuun
KYJBTYPHBIX U JUKOPACTYLIUX
pacTeHuil.

DKCKypcust « IKCKypCHs

PackprpIBath cosiep;kaHue TEPMUHOB

Y TIOHATHI: arpO’KOCUCTEMA,
arpoleHO03, MOHOKYJIBTYPA.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBoaUTH MpUMEPHI

arpOdKOCHUCTEM.

CocTaBiATh HENW NTUTAHUS
arporieHo3a. OO0CHOBBIBATH MPUYHUHBI
HU3KON yCTOWYMBOCTH arpOdKOCHUCTEM.
CpaBHUBATh arpo3KOCUCTEMBI U
IPUPOJIHBIE IKOCHUCTEMBI.
XapakTepu30BaTh pOJib YEJIOBEKA
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B arpO3KOCUCTEMY (HA IOJIe
WIN B TETUTMYHOE XO3SHCTBO)»

B COXPaHEHUH YCTOMYMBOCTHU
arpo3KOCUCTEM

9.7

Y pOOIKOCHCTEMBI.
OKOMOHUTOPHUHT

YpboskocucteMbl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHCTEM.
I'opoackas dnopa u dayna.
CuHaHTpoONHU3a1LKs TOPOACKOH (payHbI.
buonornueckoe u X039MCTBEHHOE
3HAUYEHHE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBHUI
OpPraHU3MOB B SKOCUCTEMAX.
[Iepenoc sHEprun U BEIIECTB MEKTY
CMEXHBIMHU IKOCUCTEMAMHU.

Y CTOWYNBOCTh OPraHU3MOB,
NOMYJISIUANA U SKOCUCTEM B YCIIOBHSIX
€CTECTBEHHBIX M aHTPOTIOTEHHBIX
BO3JICCTBUM.

MeTom0JI0russ MOHUTOPUHT A
€CTECTBEHHBIX M AaHTPOIOTE€HHBIX
SKOCHCTEM.

HeMoHCTpauuu

Tabauywl u cxemwl: «IIpumMepsr
ypOOIKOCUCTEM.

IIpakTnueckas padora
«3yyeHue u onucanue
ypOOIKOCUCTEMBDY.

PackpsiBaTh copepikaHne TEPMUHOB
¥ TIOHATHIA: ypOOIKOCHUCTEMA,
CHHAHTPOMH3AIHs, TOpoacKas ¢iiopa,
ropozckas payHa, SJKOMOHUTOPHHT.
XapakTepru30BaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCHCTEM.
OnuceiBaTh OMOJIOTUYECKOE U
XO3SICTBEHHOE 3HAYCHHE
ypOOIKOCUCTEM.

[TpuBOIUTE PUMEPHI M OIICHUBATH
COCTOsTHME YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BoIsBIATE 0COOEHHOCTH TOPOIACKOM
dopsl u payHBbI.

CpaBHUBaTh YPOOIKOCUCTEMBI

Y TIPUPOTHBIC DKOCUCTEMBI
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JlabopaTtopHnas paGora

«M3yuenue pazHooOpa3usi MENKUX
MOYBEHHBIX YWJIEHUCTOHOTUX B Pa3HbIX
HKOCUCTEMAX»

DJIeKTpOHHbIe (LM (pPpOBbIe) 00pa3oBaTebHbIC PeCypChl

bubmuoreka L{OK https://m.edsoo.ru/7f413034

Hroro yacoB 1o teme 12

10

Tema «buocpepa — riiodajabHas IKOCHUCTEMA»

10.1

buocgepa. Ctpykrypa 2
U cocTaB Obuocdepbl

buocdepa — obmennanerapHas
00oJ10uKa 3eMiH, I7ie CYyLIECTBYET
WM CYIIIeCTBOBasA KU3Hb. PazButue
npescTaBlieHuii o buocdepe B Tpyaax
9. 3rocca. Yuenune B.M. Bepnanckoro
o ouocdepe. Obnactu 6uocheps! u ee
coctas. JKuBoe BemecTBo Ouocgepsl
U ero QyHKUHH.

HeMoHCTpauuu

Ilopmpemuwi: B. 1. BepHanckuii,

3. 3rocc.

Tabauywt u cxemol: «I'eocdepbr
3emuny, « DyHKIIUH )KUBOTO BEIIECTBA»

PackpriBath cosiep:kaHue TEPMUHOB

U MOHATHI: Onocdepa, )KuBoe
BEITIECTBO, KOCHOE BEIIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTCHHOE
BEIIIECTBO.

[TpuBoAUTH OPMYITHPOBKHA OCHOBHBIX
nosnoxenun yuenus B. U. Bepnaackoro
o ouocdepe.

XapakTepusoBarh 00J1acTu

O6uocdepsl U UX COCTaB, HA3bIBATH
00J1acCTH pacnpoCTpaHEHUsI JKUBOTO
BeIlleCTBA B 000JI0YKax 3eMJIH U
BBISIBIISITH IPUYMHBI €TI0 PA3IUIHOTO
pacrmpeneneHusl.

[TepeuncnsaTs PyHKIMH KUBOTO
BelecTBa ouocdeps (razonas,
OKHUCJIUTETLHO-BOCCTAHOBHUTEIbHAS,
KOHIICHTpAIMOHHAs, OMOXUMUYECKas ).
[IpuBoauTs IpUMEpPHI
IPEe0OPa3yIoIIEro BO3ACHCTBHS )KUBOTO
BellleCTBa Ha Orocdepy.
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AHaM3MpOBaTh U OIICHUBATH
OMOIOTHYECKYIO HH(POPMAITHIO O
TJI00AJIBHBIX SKOJIOTUYECKUX
npobiemax 6rocdepsl, MoTyqacMyro
U3 Pa3HBIX HCTOYHUKOB.

OuenuBats Bkiag B. U. Bepnaackoro,
9. 310Ccca B CO3/1aHHE YUEHHUS O
ouocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
ounocdepsl.
KpyroBopotsl
BEILIECTB

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uocdepsr. OcobeHHoCTH OrOochepbl
KaK II100aJIbHON 3KOCUCTEMBI.
JlnHaMHU4YeCcKOe paBHOBECHE B
ounochepe. KpyroBopoTsl BEIIECTB U
OMOTCOXUMUYIECKHE ITKITBI
(yrmepona, azota). PUTMUYHOCTH
SIBIICHUH B Orocdepe.
HeMoHCTpauMu

Tabauywl u cxemol: «I'eocdepbl
3emnn», « DyHKIIMHU 5KUBOTO
BeniecTBay, «Kpyrosopot azora B
npupojie», «KpyroBoport yrieposa B
npupoie», «KpyroBopot kucioposa
B TIpupoie», «KpyroBopoT BojbI B
IPUPOJIC»

PackprIBaTh coaep:kaHue TEPMUHOB
Y TIOHSTHI: TJI00aIbHas
AKOCHCTEMA, JTUHAMHUYECKOE
paBHOBECHE, KPYTOBOPOTHI BEIIECTB,
OMOTCOXUMHYCCKUC ITHKJIBI.
XapakTepu3oBaTh 0COOCHHOCTH
ouocdepsl Kak T100anbHOM
KOCHCTEMBI.

Onpenensats GyHKIUIO 0Hochepsl B
obecricueHN OMOTEHHOTO
KPYTrOBOpOTa BEIIECTB Ha IJIaHEeTe.
XapakTepru30BaTh OCHOBHBIC

KPYTOBOPOTBI: BOJIBI, YTJIEPOAA, a30Ta.

CpaBHUBaTh 0COOCHHOCTH
KPYroBOpOTa Pa3INIHBIX BEIICCTB.
OrneHuBaTh 3HAYCHUE KPYrOBOPOTA
BEIIIECTB JIJIs CYIIIECTBOBAHUS KU3HU
Ha 3emiie.

OOBICHATH PO OPTrAaHU3MOB
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B OMOJIOTUYECKOM KPYTrOBOPOTE
BEIICCTB. BHIABIATH
IUHAMHYECKOEC pPAaBHOBECHUE
o6uocdepsl. [lpuBoauth
NpUMepbl PUTMUYHOCTH
SABJIICHUU B Ouocdepe

10.3 | 3onaneHOCTH
ouocdepsl.
OcHOBHBIE OMOMBI
Cyld. Y CTOUYMBOCTh
ouochepsl

3onanbHOCTH Ouochepsl. [lonsaTue o
6urome. OCHOBHBIE OMOMBI CYIITH:
TYHJIpa, XBOMHBIE JIECa, CMEIIAHHBIE U
HIUPOKOJUCTBEHHBIC Jieca, CTEIH,
CaBaHHbI, MyCThIHU, TPOITUYECKHUE JIeCa,
BBICOKOTOpbs. KilmMar, pacturenbHbIN
Y ’KUBOTHBIA MUpP OMOMOB CYIIIH.
CrtpykTypa u QyHKIIHS )KUBBIX CHCTEM,
OLICHKA UX PECYPCHOr0 MOTEHIIMAla 1
ounochepHbIx QyHKINH.
JdemoHcTpanumn

Tabauywl u cxemol: «OCHOBHBIE
Ouomsl cymmny, «Knmumaruaeckue
nosica 3emany, « TyHapa», «Taiiray,
«CMelanHbIN JIecy,
«1IupokoIUCTBEHHBIH Jiecy, «CTenby,
«CaBanHay, «IlycTbiHSsS»,
«Tponmueckuii necy.

OobopynoBanme: repbapun pacTeHU

Pa3HbIX 6I/IOMOB; KOJUICKIHHN KNBOTHBIX

PackpriBath coqepkanue TEPMUHOB U
MOHSATUI: OMOMBI, TYHJIpa, XBOWHBIC
jeca, CMEIIaHHbIE JIeca,
IIMPOKOJINCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, MYCTHIHU, TPOITUYECKUE
JIeca, BBICOKOTOPbSI.

[Toka3bIBaTh Ha KapTe

U XapaKTepru30BaTh OCHOBHbBIE OMOMBI
CYILH.

CpaBHuBaTh OCOOEHHOCTH KJIMMATA,
MIOYB, PACTUTEIILHOTO U JKUBOTHOTO
MUpPA Pa3HbIX OMOMOB CYIIU 3E€MJIH.
BrIBISITH IPUYMHBI 30HATBHOCTH B
ounocdepe

JyiekTpoHHbIE (HU(POBbIE) 00pa3oBaTEIbHbIEC PECYPChI

bubnuoteka [{OK https://m.edsoo.ru/7f413034

HToro yacos o teme

6
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11.1

Tema «He10BeK U OKPYKAOLIAA CPeAa»

BosneiictBue
JeJioBeka Ha Onocepy

2

OKOJIOTMYECKHUE KPU3UCHI U UX
npuuuHbl. Bo3aelicTBre yenoBeka Ha
ouocdepy. 3arpsi3HEHUE BO3IYIIHOMI
cpensl. OxpaHa BO3yxa. 3arpsi3HEHUE
BOJIHOM cpenbl. OXpaHa BOJIHBIX
pecypcoB. Pa3pyiienune noussl. Oxpana
MTOYBEHHBIX pecypcoB. I3MeHeHue
KJIUMarTa.

JemoHcTpauumn

Tabauywl u cxemvl: «3arpsa3HeHUE
atMochepbl», «3arpsi3HEHUE
ruapocepb», «3arpsa3HEeHUE OYBbDY,
«ITapHuKOBBIH D PerT

PackppiBaTh coqepkaHle TEPMUHOB

U MOHATHI: aTMocdepa, BelecTBa-
3arpsi3HUTENH, TAPHUKOBBIHN A deKT,
«O030HOBAs AbIPA», «KUCIOTHBIE
TOXAn», Tuapocdepa, 3BTpoduKanms
BOJIOEMOB, MI0YBA, HPO3HUs M1OYB,
HECTUIU/IbI, SKOJIOTUYECKUN

KpU3HC.

AHanu3upoBaTh AHTPOIIOTEHHBIE
(akTophl BO3AEHCTBHS Ha OHOoCchepy
(poJib "UeNoBEKa B IMIPUPO/JIE) HA PA3HBIX
ATanax pa3BUTHS YEJIOBEUYECKOIO
o01iecTBa.

XapakTepu3oBaTh TII00abHBIC
AKOJIOTUYECKUE MTPOOIEMBI;
OCHOBHBIE€ UCTOUHHUKHU aTMOC(EPHBIX
3arpsA3HEHMI; SKOJIOTMYECKUE
po0JIeMBl, CBSI3aHHBIC C
YBEJIIMYEHUEM TPAHCIOPTa B KPYIHBIX
ropojiax; 3BTpO(pHUKAIIIO BOJIOEMOB;
NOCJIEICTBHUS 3arPA3HEHUS BOJ
XUMUYECKMMU BEILIECTBAMH;
BO3JICHCTBHE YEIOBEKa HA MOYBEHHbBIN
MIOKPOB.

ApryMEHTUPOBATH 3HAYEHNE
JKOJIOTUYECKHUX 3HAHUM B PELICHUU




BOIIPOCA O MOJJICPKAHUN YCTOMYNBOCTH
ouochepsl

11.2

AHTpONOreHHOe
BO3JIEUCTBHE Ha
PaCTUTENBHBINA U
JKUBOTHBIN MUD.
OxpanHa npuposI

AHTpPONOreHHOE BO3/IECTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTENBHOTO U JKUBOTHOTO
mupa. OCHOBHBIE IPUHIIUIIBI OXPaHbI
npupoabl. Kpacueie kauru. Oco6o
OXpaHsieMble IPUPOHBIE TEPPUTOPUH
(OOIIT). borannueckue cajabl 1
300JIOTHYECKUE TTApKH.
JdemoHcTpauuu

Tabnuyol u cxemot.: «Ocob0
OXpaHseMbIE PUPOIHBIC TEPPUTOPHID.
Oo6opynoBanme: Gpotorpadpuu
OXpaHsIeMbIX PACTEHUH 1 KUBOTHBIX
Kpacnoit kaurn P®, KpacHoit kauru
pervoHa

PackpbiBaTh copep:kaHne TEPMUHOB
Y TIOHATHI: COKpaleHNe
Oropa3zHo00pa3usi, OXpaHa NPUPOIbL,
0c000 OXpaHsieMbl€ IPUPOJIHBIE
teppuropuu (OOIIT), 6oTannueckuit
call, 300JIOTUYECKUM MapK.
XapaKTepu30BaTh MIAHETAPHYIO
POJIb PACTEHUH U AKUBOTHBIX.
[TpuBOIUTE PUMEPHI IPSIMOTO

1 KOCBEHHOTO BO3/ICHCTBUS
YEJI0BEKA HAa PACTUTENBHBIN U
YKUBOTHBIN MUD.

XapakTepru30BaTh MPHUHIIUIIBI
«BcemupHOI cTpaTerun OXpaHbl
IPUPOJIBD.

[lepeuncnaTh 0COOEHHOCTH PA3TMYHbIX
OOIIT.

[IpuBoauts npumepst OOIIT,
PacIoJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MpUMEPaxX ONaCHOCTh
COKpalleHusi OMOJOTHYECKOTO
pazHooOpasusi 3eMIIH.

[TpuBOIUTE MpUMEPHI PEIKUX U
MaJIOYMCIIEHHBIX BU0B PaCTeHUN

1 )KUBOTHBIX CBOE€H MECTHOCTH,
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3aHeceHHbIX B KpacHble kHUTH
peruonoB u Kpacnyto kaury PO

11.3 | PatmonasnbHOE
MIPUPOIOIIOIB30BAHUE
Y YCTOWYHMBOE
pa3BuUTHE

OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEUYECTBA U MIPUPOJIBL.
ParmonansHoe mpupoI0noIb30BaHIEe
U COXpaHEHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMIIH.

OO0mre 3aKOHOMEPHOCTH
IJ100AJBHBIX YKOJIOTUYECKUX
Kpu3nucoB. OCOOEHHOCTH
COBPEMEHHOTO KpHU3HCa U €ro
BEPOSATHBIE [TOCIIECTBUS.

Pa3BuTHe METO10B MOHUTOPUHTA
Pa3BUTHSI OTIACHBIX TEXHOT€HHBIX
IPOLIECCOB.

HeMoHcTpanuu

Tabnuywvl u cxemol: «Mogenu
yIPaBISIEMOTO MUPAY

PackpriBath conep:kaHre TEPMUHOB
Y TIOHSITHI: palliOHAJIbHOE
PUPOAOIIOIH30BAHUE, YCTOMUNUBOE
pa3BUTHE, IPUPOIHBIC PECYPCHI,
9KOJIOTHUYECKUM CIE]I.
XapakTepru30BaTh OCHOBHBIC
MPUHIUIIBI YCTOMYUBOTO Pa3BUTHSA
YEeJI0BEYECTBA U MPUPO/IBI.
OnuceIBaTh HEUCUEPITAEMBIE U
HcYepIIaeMbIe MIPUPOTHBIE PECYPCHI,
MOYEPKUBasi OTHOCUTEIBHOCTh
HEHUCUEPIIAeMOCTH IPUPOTHBIX

PECypCOB; XapaKTepHU30BaTh MPOIIECCHI

HNX BOBHUKHOBCHUA U YCIIOBUA CPEADI,

PUBOJIAIIHE K UX (POPMUPOBAHUIO.

PackpbiBaTh mpo0eMbl pariioHaIbLHOTO
IIPUPOIOIIOIB30BAHNS U HAXOAUTD ITyTH

VX PELICHUS

JyieKTpOoHHbIE (HU(POBbIE) 00pa3oBaTEIbHbIEC PECYPChI

but6mmoreka I{OK https://m.edsoo.ru/7f413034

HTtoro gacoB no Teme 6
PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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MNEPEYEHDb (KOJUDPUKATOP) TIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA3OBAHUA U
QJIEMEHTOB COIEPKXAHUA ITO BUOJIOI'MHU

IIpoBepsiembie Ha EI'D no 6mosioruu TpedoBaHuA K pe3yibTaTaM 0CBOEHHS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMbI CpeIHero 001ero 0Opa3oBanus

Kon [TpoBepsiembie TpeOOBAaHMS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa30BaTENIbHON MPOTPaMMBbI CPETHETO OOIIETO
TpeOOBaHUS 00pa3oBaHUs
1 ChopMupoBaHHOCTH 3HAHUK O MECTE M POJHM OWOJOTUU B CHCTEME

€CTECTBEHHBIX HayK, B (D)OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpPA, B MIO3HAHUHU 3aKOHOB MPUPOJIbI U PEIICHUN
JKU3HEHHO  BAXHBIX  COLMAJIBHO -3TUYECKUX, HSKOHOMHYECKUX,
AKOJIOTMYECKUX MTPOOJIEM YeJI0OBEUYECTRA, a TaKXe B pelieHuu
BOIIPOCOB PaIMOHAILHOTO MPUPOIOIOIL30BaHus, B POPMUPOBAHUU
IIECHHOCTHOTO OTHOIIECHUS K MNpUpOAE, OOIIECTBY, YEIOBEKY;
0 BKJIaJIe POCCUHCKUX U 3apyOEIKHBIX YUCHBIX — OMOJIOTOB B PA3BUTHE
ouonoruu

2 Bnagenue cucremod 3HaHMII 00 OCHOBHBIX METOAAaxX Hay4YHOIO
MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHYECKUX UCCIIETOBAHUIX KUBBIX
OOBEKTOB W JSKOCUCTEM (OMHMCAHHUE, HW3MEpPEHHue, MPOBEACHUE
HaOI0AICHUI); crioco0amMu BBISIBIICHUS W OLEHKH aHTPONOTE€HHBIX
W3MEHEHUN B IIPUPOJE.

YMeHue BbIIBUTATh TUTIOTE3bI, POBEPATH UX IKCTIEPUMEHTATbHBIMH
cpeacTBaMu, (QOpMyIupys LEdb HCCIEAOBAHUSA, AaHaJIU3UPOBATH
MOJTyYEHHBIC PE3yIbTaThl U I€TIaTh BHIBOIBI.

BrisiBneHre 3aBUCHMOCTH MEXIY MCCIEAYEeMbIMH BEIMYHMHAMM,
OOBSICHEHHE TOJTyYEHHBIX Pe3yIbTaTOB M (POPMYIHMPOBAHUE BBHIBOJOB
C MCTIOIH30BAaHUEM HAyUHBIX MOHSITHIA, TEOPHI U 3aKOHOB

3 YMeHue BianeTh CUCTEMOW OHOJIOTMYECKMX 3HaHWM, KOTopas
BKJIIOYAET: OCHOBOIIOJIATrarolyue OMOJIOTHYECKUE TEPMUHBI U TIOHSITHUS
(Ku3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, OIS,
JKOCHCTEMa, OuoreHo3, Ouocdepa; MeradOIM3M, TOMEOCTa3,
KJIETOYHBI ~ MMMYHHUTET, OWOCHHTE3 Oejika,  OUOIOIUMEPHI,
JTUCKPETHOCTb, caMoperyJisius, CaMOBOCIIPOU3BE/ICHUE,
HACJICJICTBEHHOCTh,  W3MEHYHMBOCTh, DHEPro3aBUCUMOCTh,  POCT
U pa3BUTHE);
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Ouonoruueckue Teopuu:  kietouHas Teopus T.  IlIBanna,
M. Illneiinena, P. BupxoBa; KIIOHAJIbHO-CEIEKTUBHOIO MMMYHHUTETA
II.  DOpnux, n.n. MeuHnukoBa, XPOMOCOMHAsI TEOpHUs
HacnencTBeHHOCTH T. Moprana, 3akOH 3apoJbliieBoro cxojcrsa K.
bapa, sBomonmonHas Teopus Y. [lapBuHA, CHHTETUYECKAs TEOPHUS
ABOJIIOIMH, TeopHsl aHTpororeHe3a Y. Jlapsuna; Teopust buoreoneHo3a
B.H. CyxkaueBa; yuenne H.M. BaBuioBa o meHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHbIX pacteHuil, yuenue A.H. Cesepuosa o
IyTSX W HAnpaBJICHWAX 3Boonmu, ydyeHune B.M. Bepnaackoro — o
ounocdepe); 3akoHbl (€AMHOOOpaA3Hsi TMOTOMKOB IIEPBOTO IOKOJICHHMS,
pacuieIUieHUs] TPU3HAKOB, HE3aBUCHMOI'O HAaCJIEIOBaHUS MPU3HAKOB [
MeHpens; CLEeTUIEHHOT0 HaclIeJOBaHUS IPU3HAKOB U HAPYIICHUS
cuerieHuss resos 1. Moprana; TOMOJIOTHYECKHMX  PSAOB
B HacjeACTBeHHOU n3MeHunBocTy H.M. BaBuiosa; reneTnueckoro
paBHoBecus [x. Xapau u B. BaitnOepra; 3apo/ipIieBoro cxo/1cTa

K. bapa; 6uorenernueckuii 3akoH J. ['exkens, @. Mromepa);
OPUHLIUIBI (YUCTOTHI FTAMET, KOMIIJIEMEHTAPHOCTH );

npaBuia (MuaumyMa 0. JInbuxa, 3K0I0ru4ecKoil mupaMuIbl YUCEN,
OMOMAacChl U SHEPTUN);

runotesbl (koauepBatHoi A.M. Onapuna, nepBu4HOro O0ynboHa JIx.
Xomnnerina, mukpocgep C. @okca, pudbo3zuma T. Uek)

YMeHue penath MOMCKOBbIe OMOJIOTUUECKHE 3aa41; BHISBIISITH
MIPUYUHHO-CJIC/ICTBEHHBIC CBSI3U MEXTY HCCIICTYEMBbIMU
OMOJOTHYCCKUMHU 00BEKTaMHU, TIPOIIECCAMU U SIBJICHHUSMHU; JIeTIaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHHH MOJTYYEHHBIX PE3yIbTaTOB;
COCTAaBIIATh TEHOTUITMYECKUE CXEMbI CKPEIITMBAHUS ISl PA3HBIX THUIIOB
HACJICOBAHMUS TPU3HAKOB Y OPraHU3MOB, COCTABISITH  CXEMBI
MepeHoca BEMIECTB W DSHEPrUM B JSKOocucTeMax (Ilenmu MUTaHuf,
TMUILEBBIE CETH)

YMeHue  ycTaHaBIMBaTh  B3aWMOCBSI3U  MEXIY  CTPOCHHUEM
U (QYHKIUSIMHU: OPTaHOWJIOB, KJIIETOK Pa3HBIX TKAaHEW, OpraHaMu H
CUCTEMaMH OpPTraHOB Yy pACTEHUM, >KUBOTHBIX M 4YEJIOBEKA; MEXKIY
ATaramMu 0OMEHa BEIECTB; ATallaMy KJIETOYHOTO 1UKJIA U )KU3HEHHBIX
IIMKJIOB ~ OPTaHWU3MOB; JTallaMd  AMOPHUOHAILHOTO  Pa3BUTHS,
TCeHOTHUIIOM U (PeHOTUTIOM, (P€HOTUTIOM U (haKTOpaMU CpeIbl OOUTAHMUS;
IpoIleCCaMH  DBOJIIOIMM;  JBMDKYIIUMH CHJIaMHA  aHTPOIIOTCHE3a;
KOMITOHEHTAaMH Pa3JIMYHBIX 3KOCHCTEM M MPHUCITOCOOJICHUSIMUA K HUM
OpraHU3MOB

YMenue BBIICIIATE CYIIECTBCHHBIC IIPU3HAKM:
CTPOCHHUS BUPYCOB, KIICTOK ITPOKAPHUOT U 3YKAPHUOT, OJHOKJICTOYHBIX
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¥ MHOTOKJICTOYHBIX OPTaHHW3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCHCTEM
1 Ouocdepbl; CTPOCHHS OPTAaHOB U CUCTEM OPTaHOB PACTEHUH,
KUBOTHBIX, YeIIOBEKA; IIPOIIECCOB KU3HEICATCILHOCTH,
MPOTEKAIOIINX B OPraHU3Max PACTCHHM, )KUBOTHBIX W YEJIOBCKA;
OMOJIOTHYECKUX  TPOIecCOB: OOMeHa BemecTB (MeTabomm3m),
WHGOPMAITUN ¥ TPEBpAIICHUsT SHEPTHH, OPOXKCHHSI, aBTOTPOPHOTO U
rerepoTpo()HOTO THIIOB MHUTaHUS, (OTOCHMHTE3a W XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOPHOTEHEe3a, TTOCTAIMOPHOHATHLHOTO
pa3BUTHS, PAa3MHOKEHUS, HHIUBUIYATBHOTO Pa3BUTHS OpTraHU3Ma
(oHTOreHe3a), B3aMMOJCHCTBUS TEHOB, TETEPO3UCa; JCHUCTBUIA
UCKYCCTBEHHOTO  OTOOpa,  CTaOMIM3HPYIOIIETO, JBUOKYIIETO
M Pa3phIBAIONIETO  €CTECTBEHHOTO0 OTOOpa; aIoNMaTpUIECKOTo
¥ CHMITATPUYECKOTO BU000pa30BaHUsT; BIUSHUS IBIKYIIAX CHJT
SBOJIIOIIMA HA  TEeHO(POHJ  MOMYJALWH;  HPUCIOCOOJICHHOCTH
OPraHM3MOB K cCpele OOWTaHWs, 4YepeAOBaHUS HAINpPaBICHHUN
ABOJTIOIMN;, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX

ChopMupoBaHHOCTh YMEHUS BBIJCISTEH CYIECTBCHHBIE TIPU3HAKH
BUPYCOB,  KJIETOK TMPOKAPUOT U  DYKAPUOT;  OJHOKJIETOUYHBIX
M MHOTOKJIIETOYHBIX  OpPraHM3MOB,  BHJIOB,  OHOT€OIIEHO30B
U DKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB  OOMEHa  BEIIECTB
U TIPEBPAILIEHUS SHEPTUH B KJIETKE, (POTOCUHTE3a, IITACTUIECKOTO
W DHEPreTHYEeCKOro OOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OTUIOOTBOPEHUS, PA3BUTUS M PA3MHOXKEHHS, HWHIAUBUIYaJTHLHOTO
pa3BUTHS opraHu3Ma (OHTOreHe3a), 60phOBI 3a CYIIIECTBOBAHUE,
€CTEeCTBEHHOTO O0TOOpa, BUJI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB K cpejie OOWTaHUs, BIUSHHUS KOMIIOHEHTOB HKOCHUCTEM,
AHTPOTNIOTEHHBIX M3MEHEHUM B OKOCHUCTEMAax CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBpAIlCHUs SJHEPTHH B Orochepe

Ymenue UCTIOJb30BaTh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTHYECKYI0 TEPMHHOJOTHIO M CHMBOJHUKY JIJISl JIOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIIIT; B3AMMOCBSI3U
OpraHU3MOB U Cpe/ibl OOUTaHUS;, €IMHCTBA YEJIOBEUYECKUX Pac;
HEOOXOJIUMOCTH  3J0pOBOro  o0paza  JKHU3HH, COXpaHECHUS
pa3HoO0Opa3usl BUIOB M IKOCHCTEM KaK YCIOBHUS COCYIIECCTBOBAHHS
MIPUPOIBI U YETIOBEUECTBA

YMeHue KpPUTHYECKH OIEHWBATh WHGOPMAINIO0 OHUOJIOTHYECKOTO
COJICpKaHUS; UHTEPIIPETUPOBATH 3TUUECKUE ACTIEKThI COBPEMEHHBIX
HCCIICIOBaHUI B Owmonoruwu, MEIUIUHE, OMOTEXHOJIOT U,
paccMaTpuBaTh TIIO0ATHLHBIEC AKOJIOTMUYECKHE MTPOOJIEMBI COBPEMEHHOCTH,
dbopMuUpOBaTH MO OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UIIUIO
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IlepeyeHb 371eMEHTOB co/lepKaHus, MpoBepsieMbIX HA EI'D mo Ouosiornu

Kon [IpoBepsiemMblii 37IEMEHT COAEPKAHUS

1 buonorus kak HayKa. JKuBBIE CUCTEMBI U UX N3y4CHHUC

1.1 | CoBpemeHHas OMOJOTHS — KOMIUIEKCHAs HayKka. buojornyeckue Hayku

U u3ydaeMble WMH TpoOjembl. DyHIaMEHTalbHBIC, MPUKIATHBIC
Y TIONCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3HadeHne OMOIOTHH B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYIHON
kaptuHbl Mupa. [Ipodeccun, cBsa3anHple ¢ OMoOOTHEH. 3HaYeHNE OMOIOTHI
B MPAKTUYECKOMN JEATEIHLHOCTH YeJIOBEKAa: MEJIUIIUHE, CEIbCKOM XO35HUCTBE,
MPOMBIIIUIEHHOCTH, OXPaHe MPUPOIbI

1.2 |’KuBbIe cUCTEMBI KaK MpeaMeT u3ydeHus Owmojoruu. CBOHCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOT0 COCTaBa, TUCKPETHOCTh U IIEJIOCTHOCT,
CIIO)KHOCTh u YIOPSAI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
caMOOpraHu3alys, CaMOBOCIIPOU3BEICHNE, PA3APaXKUMOCTh, H3MEHUUBOCTb,
POCT | pa3BUTHE.

YpoBHM OpraHu3aIu KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIJIETOYHBIMH,
TKAHEBbI, OPraHU3MEHHBIM, MOMYJSUUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(buoreornieHoTHYeCKMit ), OnochepHbIit. [Iporiecchl, TPOUCXOASIINE B )KUBBIX
cucteMax. OCHOBHBIE MPU3HAKHY KUBOTO. JKH3HB Kak hopma CyIeCTBOBAHUS
MaTepuu

1.3 Metoasl 6uosiornyeckoid Hayku. HaGmtoneHue, usmepeHue, SKCIepuMEHT,
cUCTeMaTh3alus, MeraaHainu3. [IoHsATHE O 3aBUCHUMOM W HE3aBUCUMOU
nepemeHHou. llnanupoBanue skcnepumenTa. [locraHoBka M mpoBepka
runote3. HyneBas rumotesa. IloHsTHE BBIOOPKM M €€ JIOCTOBEPHOCTD.
Pa36poc B Onosnornueckux gaHHbIX. OIEeHKa JTOCTOBEPHOCTH IMOJTYyUYCHHBIX
pe3yabTaToB. [I[pUYMHBI UCKaXKEHUS PE3YJIbTATOB SKCIiepuMeHTa. [loHsTue
CTaTUCTUYECKOIO TeCTa

2 Kinerka kak 0uosiornyeckas cucremMa

2.1 | Knerka — cTpyKTypHO-()YHKIIMOHAIbHAS €AUHULA 5KHUBOTO. Uctopus
oTKpbITUs KieTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. HIneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUSI COBPEMEHHOM
KJIETOYHOUW TEOPHH.

Metoapl  MOJEKYJISIPHOM M KJIETOYHOW  OWOJOTUM: MHUKPOCKOIHS,
xpomarorpadus, anexTpodopes, METOJ MEUEHBIX aTOMOB,
nuddepennuansaoe eHTpUPyrupoBanme, KyJIbTUBUPOBAHNE KIIETOK

2.2 | XMMHYECKMH COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u ee ponb Kak paCTBOPUTEIIS, PEAr€HTa, YYaCTUE B CTPYKTYPUPOBAHUHU
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KJIETKH, TeIUIOPEerynsauud. MuHepalbHble BEIIECTBAa  KIETKH, HX
Ounonoruyeckas posib. Pojab KaTHOHOB M AHMOHOB B KIIETKE.

buonoruueckue mnomumepsl. benku. AMHMHOKHUCIOTHBIM COCTaB OEJIKOB.
Crtpykrypbl 6enkoBoi Mosiekydbl. [lepBudHas cTpykTypa Oenka, nenTuaHas
CBs3b. BTOpHuHas, TpeTuyHasi, 4yeTBEpTUYHAs CTPYKTYyphl. [leHaTyparus.
CgoiictBa OenkoB. Knaccudukamus OenkoB. buonorndeckue GyHKIIMU
OEeJIKOB.

YrneBonsl. MoHocaxapuasl, AUCaxapuabl, OJINTOCaxapuabl
U nojucaxapuasl. O0muii miiaH cTpoeHus U (HU3UKO-XUMUYECKHUE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUU yTIEBOAOB.

Jlumuapl.  TwapodunsHO-THApOGOOHBIE  cBokcTBa.  Kmaccudukamms

JIMITNOB. Tpurnuuepupl, dbochoaunusl, BOCKH, CTEPOUIBI.
buonoruueckne ¢Gynkiuun aunuaoB. OOIIME CBOMCTBA OMOJOTHUECKUX
MeMOpaH - TEKY4ECTh, CIIOCOOHOCTBH K caMO3aMbIKaHUIO,
MOJYIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK n PHK. CrpoeHne HyKIIEMHOBBIX KHCIOT.
Hykneorunpl. [lpunnun kommuiemeHnTapHoctu. [lpaBuno Yapradda.
Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxaeHue u OM0I0rudecKue
¢bynkuuu JJHK. Buast PHK. ®ynkuun PHK B kiertke.

Crpoenue Monekyisl AT®. Makpospruueckue cBsizu B mMonekyie ATO.
buonornueckue Qynkiuu AT®. BoccraHOBIIEHHBIE NEPEHOCUYHKH, HX
¢yukuuu B kietke. Cekenuponanue JJHK.

CrtpykTypHas Ouosiorusi: OMOXUMUYECKHE U OMO(PU3NUECKUE HCCIIETOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tumnbl KJIETOK: JdyKapuoTUuYeckas W TpokapuoTudeckas. CTpPyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHue MNpOKApUOTHUYECKOM KiIEeTKU. KilerouHas cTeHka OakTepuil u
apxel. OcCOOCHHOCTH CTpOEHUS TeTepoTpodHOH U  aBTOTPOGHOI
IPOKAPUOTUIECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.
CrpoeHnue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Ina3smatuueckass memOpaHna (mazMainemma). CTpykTypa MIa3MaTH4eCKOn
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (AU dy3us, odneryennast nuddy3us), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIA aKTUBHBIM TpaHcnopt). [lomynpoHunaemMocts MeMOpaHBI.
PabGoTta nHarpuii-kanueBoro Hacoca. DHIOIMTO3: MHHOLUTO3, (aroimTo3.
Ox3o1uTo3. Knerounas crenka. CTpykTypa U QyHKIIMH KJIETOYHON CTEHKHU
pacTeHui, rpudoB.

[utomna3ma. [luto3ons. [utockener. JIBumxkenue nuromniaasmel. OpraHou/ bl
kietkn. OgHOMEMOpaHHBIC OPTaHOU Bl KIETKU: HHAOIIIa3MAaTUYECKasl CETh
(BIIC), armmapar ['ombmku, TM30COMBI, UX CTPOSHHUE U (DYHKITHH.
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B3anMocBs3p  ogHOMEMOpaHHBIX — OopraHoujioB  kietku.  CTpoeHue
rpanyisipHoro petukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CuHTte3
KJIETOYHBIX MeMOpaH. [magkuii (arpaHyJsSIpHBIM) SHIOIIA3MATHYCCKUM
petukynyM. CekperopHas ¢yHkuus anmnapara [onbmku. TpaHcnopt
BEILIECTB B KJETKE. Bakyonn pacTUTENbHBIX KIETOK. KIIeTOUHBI COK.
Typrop.

[ToayaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUU, TIIIACTUIBL.
Crpoenue u QyHKIIMH MUTOXOHAPUN U TutacTull. [lepBUuuHbIe, BTOpUYHBIE U
CJIIOXHBIE TUIACTUABl (POTOCUHTE3UPYIOMIMX JSYKApUOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JJIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranoupl kiieTku CTpoeHue U PyHKIIMKU HeEMeMOpaHHBIX
OopraHousioB kjeTku. Pubocombl. MukpoduiaMmenTsl. MbIIIEUHbIE KISTKH.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHrue U JBUKEHUE KTYTHKOB U
pecHuuek. MukpoTpyOouKku nuToriasmel. LleHTproib.

SAnpo. OGoinouka siipa, XpOMaTHH, KapHOILIa3Ma, SAPHIIIKA, UX CTPOCHUE U
GyHKIIUU. S nepHblii OEJIKOBBIN MaTpHUKC. [IpoctpancTBeHHOE
pacroyioxkeHrue XpoMocoM B uHTepdazHoM siape. benku xpomaTuHa —
TUCTOHBI.

Kunerounslie BkmtoueHusi. CpaBHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTuTEeNBHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWISIIMS UM JUCCUMWIALIMA — JBE CTOPOHBI MeTabonm3ma. Turel
oOMeHa BEUIeCTB: aBTOTPO(MHBIN U reTepoTpopHBIA. YdacTue KUcaopoja B
OOMEHHBIX  TMpoleccax.  OJHEpPreTuyeckoe  O0EecredYeHHe  KIIETKH:
npeBpamienne AT® B oOMeHHBIX npoueccax. GepMeHTATUBHBIN XapakTep
peakuii KJIeTouyHoro Meradonusma. GepMeHThl, UX CTPOCHHE, CBOICTBA U
Mexanu3Mm  geiictBus.  Kodepmentsl.  Otivuusg  QepMEHTOB  OT
HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U OEIKU-UHTUOUTOPBHI.
3aBUCUMOCTb CKOPOCTHM (DEPMEHTATUBHBIX pEAKUHMA OT pa3’IUYHbIX
(dakTopoB.

IlepBuuHbBI CHHTE3 OpPraHMYECKHUX BellecTB B KieTke. dorocuHTe3. Pomnb
XJioporuiacToB B mpoiecce (ortocunteza. CBeroBas U TeMHOBas (hasbl.
[IponykTuBHOCTh (poTOCHMHTE3a. BrausHue pasznuuHbix (aKTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTE3. Pa3nooGpasue OpPraHU3MOB -XEMOCHUHTETUKOB:
HUTpUUIIUpPYIOIIME  OaKTepuu,  Kelne300aKTepuu,  CepoOaKTepuH,
BOJIOPOJIHBIE OaKkTepun. 3HAUECHUE XEMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Buabsl Opokenus. IIpoayKTbl OpoXeHUs U UX
MCIIOJIb30BaHUE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

A>poOHBIEe OpraHu3Mbl. DTalbl YJHEPTETUUYECKOTO oOMeHa.
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[ToaroToBuTeNbHBIN dTaN. [ TMKOMM3 — OECKUCIOPOTHOE PACIIEIUICHHE
TJTFOKO3BL.

buonornueckoe OKUCIIEHUE, UIIH KJIETOYHOE JbIXaHUE. POJIb MUTOXOHIpUI
B TMporeccax OHMOJOTHYECKOTO OKHUCIeHHS. [lukmudeckue peakiuu.
OxucnurensHoe ¢ochopunupoBanue. I[IpenmymiecTBa a’poOHOr0 MyTH
oOMeHa BelIeCTB nepe]; aHadpoOHbIM. DP(HEKTUBHOCTh SHEPTrETUUYECKOTO
oOmeHa

2.5

Peakuyu maTpuuHOro cunresa. [ IpyHIMII KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOTO CHUHTe3a. Peanuzauust HaclleCTBEHHOM  HHGPOpPMAIIHH.
I'eneTnueckuit Ko, €ro CBOMCTBA. TPaHCKPHUIILIMSA — MATPUYHBIA CUHTES
PHK. [IpuHIMTIBI TPAHCKPUIIIUU: KOMILIEMEHTAPHOCTb,
AHTUIAPAIJIENBHOCTh, ACHUMMETPUYHOCTb. TpaHCHsUMA W €€ OTalbl.
VYuactue tpancnoptHeix PHK B 6uocunTe3e Oenka. YcinoBus OMOCHHTE3a
oenka. KonupoBanre aMuHOKHUCIOT. Posis pubocoM B OnocuHTE3€e Oemka.
Opranuzaiusi reHoMa y OpOKapuoT M 3YKapuoT. Perymnsuus akTUBHOCTH
reHoB y npokapuot. ['unotesa onepona (. XKakoo, K. Mano). Perynsus
0OMEHHBIX MPOLECCOB B KieTke. Kiletounslii romeocTas.

Bupycel — HekinerouHbie (QOpMBI KM3HH W OOJMraTHbIC Iapa3HTHI.
CrpoeHue IpoCThIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEproQaros.
BupycHbie 3a0oisieBaHMsI 4YelIOBEKa, JKMBOTHbIX, pactenuid. CIIN/,
COVIO-19, connanbHble 1 MEAUIIMHCKHAE TPOOIEMBI

2.6

Knerounslii muki, ero mepuoasl W perymsnus. Murepdaza u MHUTO3.
Oco0eHHOCTH TIPOIIECCOB, MpoTeKaroux B uHTepdase. [loaroropka KieTku
Kk neneHuto. [lpecuHreTnyeckuit (MOCTMUTOTHYECKUIA), CUHTETHUECKUNA U
MMOCTCUHTETUYECKUH (PEMUTOTUYECKUM ) TEPUOIbI HHTEP(a3bI.
Marpuunsiii cunte3 JHK-permmukanwms. [Ipunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh, TOTYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAILICITBHOCTD.
Mexanuzm pemmukanuun  JIHK.  Xpomocomsbl. CTpoeHHe XpOMOCOM.
Tenomepsl U Teomepasa. XpoMOCOMHBIN HA0Op KJIETKU — KapPUOTHII.
JIMTUIONHBI W TarluIOuAHBIA ~ HAOOpBl XpoMocoM. ['omMoJOTUYHBIE
XpPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue wietku — MuTo3. CTaauum MHUTO3a M MPOUCXOASIIME B HHUX
npoueccsl. Tunel muto3a. Kapuoknnes u nutokuHes. buosiornueckoe
3HAYEHHE  MHTO3a. Perymsnmus  MHUTOTHYECKOTO  LHKJIA  KJIETKHU.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

OyHKIUOHAIbHAA TEHOMUKA

Opranusm Kak OHOJIOruYecKas cucreMa

3.1

O,Z[HOKJI@TO‘IHBIG, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHU3MBbI
N MHOI'OTKaHCBBIC OPIraHN3MBI.
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3.2

®opmbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTHUBHOE) U
noyioBoe. Buabsl 0Oecnonioro pa3MHOXKEHUS: TOYKOBAHUE, CHOPYJISALIMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuoxxenue. [lonoBbie KieTkH, wid rameThl. Meio3. Craaun
Mmeiio3a. IloBeaenue xpomocom B menose. Kpoccunrosep. buonorndyeckuit
CMBICJI MEH03a U MOJIOBOro mpoiecca. Meno3 U ero MeCcTo B KM3HEHHOM
LUKJIE OPraHU3MOB.

[Ipen3aponpimieBoe pasutue. [ametoreHe3 y JKUBOTHBIX. [lojoBble
xene3pl. OOpa3oBaHMe M Pa3BUTHE MOJOBBIX KiIETOK. CriepmaToreHes u
ooreHe3. CTpoeHue MojoBbIX KIETOK. OIJI0I0TBOPEHHE U IMOPUOHATBHOE
pa3BuTHE KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS: HAPYKHOE, BHYTPEHHEE.
[TapTenorenes.

NunuBuayansHoe  pa3BUTHE OpraHU3MOB (oHTOTCHE3). Cranuu
AMOpHOreHe3a KUBOTHBIX (Ha mnpumepe jarymku). [JpoOnenue. Tumbl
apo6sieHuss. OcoOEHHOCTH JPOOJIEHHUS MIIEKONMHUTAIOMIMX. 3apOJIbIIIEBbIE
JUCTKH (TacTpyisinusi). 3aKiajJka OpPraHOB WM TKaHEW W3 3apOJbIIIEBBIX
JUCTKOB. B3anmHOEe BIMAHME YacTed Pa3BUBAIOLIETOCA 3apOJbIIIA
(omMOpuroHanbHass MHAYKIMSA). 3akjajgka IJlaHa CTPOEHUS JKMBOTHOTO Kak
pe3ynbTarT HUEPAPXUUYECKUX B3aUMOACWCTBUM TE€HOB. BiusHue Ha
AMOPHOHAIIBHOE Pa3BUTUE PA3JIMYHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pasButue xuBoTHBIX. [locTamMOpuoHaneHbli nepuon. I[lpsmoe u
HenpsiMmoe pasBuTHe. PasButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
II03BOHOYHBIX JKUBOTHBIX. buHonorndyeckoe 3HaYE€HHE IMPAMOIO U
HENPSIMOTO Pa3BUTHUSA, UX PacHpOCTpaHEHUE B mpupoae. Tumbsl pocra
KUBOTHBIX. DAaKTOPBI pEryydiuu pocTa >XKMBOTHBIX U 4yesnoBeka. Craauu
NOCTAIMOPHUOHATBHOTO pa3BUTHA y JKUBOTHBIX W uenoBeka. [lepuoms
OHTOT'€HE3a YEIIOBEKA.

Pasmuoxxenne u pasputue pacteHuil. ['ametodur u crnopodur. Meiio3 B
KU3HEHHOM IMKiie pacteHuid. OOpas3oBaHHe CHOp B MpoIlecce Meio3a.
I'amerorene3 y pacreHuil. OmNIoJOTBOPEHHE U Pa3BUTUE PACTUTEIbHBIX
OpraHu3MoB. J[BOMHO€ OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUH.
OOpazoBaHue M pa3BUTHE CEMEHU. MeXaHU3MbI PETyJAlMd OHTOTEHEe3a Y
pPacTEeHUN U )KUBOTHBIX

HUcTopus cTaHOBIECHUSA U PA3BUTHUS T€HETUKHU Kak HayKu. OCHOBHBIEC
F€HETUUYECKUE TMOHITUA U CHUMBOJBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJlJIeIbHBIE TEHBI, aJlbTEPHATHBHBIE MNPU3HAKU, AOMHUHAHTHBIA U
pELEeCCUBHBIA MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTOTA, YUCTAS JIMHUS,
rubpuael, reHoTun, ¢eHoTun. OCHOBHBIE METOAbl TEHETHUKH:
TUOPHUI0JIOTUYECKUM, LUTOJIOTUYECKHUH, MOJIEKYJISIPHO -
FE€HETUYECKUH
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3.3

3.4

MounoruOpunnoe ckpemmuBanue. IlepBblii 3akoH MeHaens — 3aKoH
eanHooOpa3usi THOPUIIOB MEepBOro nokojeHus. [IpaBuno KOMUHUPOBAHUS.
Bropoit 3akoH Mennmens — 3aKOH  pacCUICIUICHHWS  NIPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHOpPUAHOIO CKpemuBaHus. [umoresa
YUCTOTHI TAMET.

AHanuzupyroniee ckpemuBanue. I IpoMexyTouHslil Xapakrep
HacienoBaHus. Pacieninenue npu3HakoB IIPY HENOJIHOM JOMUHHUPOBAHUN.
JlurubpuaHoe ckperuBanue. Tpetuii 3akoH MeHaens — 3aKoH
HE3aBUCUMOT0 HaCJIEJOBaHUs NIPU3HAKOB. [{uTOnornyeckrne oCHOBBI
JUTHOPUTHOTO CKPELIUBAHUS.

CueruienHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CuernienHoe
HaCJICJOBaHNE I'€HOB, HAPYILICHNE CLEIUICHHUS MEXy TeHaMHA. XPOMOCOMHasI
TEOpUs HACJICICTBEHHOCTH.

I'eneTnka nmona. XpoOMOCOMHBIM MEXaHHW3M OIPEIEIICHUs Moa. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIM M TE€TEPOTraMETHBIA IIOJI.
I'eneTnyeckas CTpyKTypa MOJIOBBIX XpOMOCOM. HacnenoBaHue npu3HAKOB,
CLEIJICHHBIX C ITOJIOM. I'eHOTMI Kak nenoctHas cucrema. [lieorponusa —

MHOJXECTBEHHOE  JCWCTBUE  TeHAa.  MHOMKECTBEHHBIM  aJUICIIU3M.
B3anmoneiicTBue HeayuieNbHBIX TeHOB. KOMILIEMEHTapHOCTh. OJNHUCTAa3.
[Tomumepus

B3aumopeiictBue reHotuna u cpedsl npu  (GpopmMHpoBaHUM (HEHOTHIIA.
N3meHunBOCTh NIpU3HAKOB. KayecTBEHHBIE M KOJMYECTBEHHBIE MPU3HAKHU.
Buapl ©3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
MonudpukanmonHass HW3MEHYMBOCTb. Ponb cpeapl B (OpMUPOBAHUU
MOIU(PUKAIIMOHHON  W3MeHuYMBOocTH. Hopma  peaknuu  mpu3HaKa.
Bapuanuuonnsiii psan u BapuanuonHasi kpusasi (B. Moranncen). ColicTBa
MOAU(PUKALMOHHON U3MEHUYUBOCTH.

I'enoTnnnueckasa U3MEHYUBOCTD. CsBoiicTBa T€HOTUIIUYECKOU
W3MEHYMBOCTH. BUIbl N'€HOTHUIIMYECKOM H3MEHYMBOCTH: KOMOHWHATHBHAS,
MYTaI[MOHHAS.

KomOunaTuBHas W3MEHYHMBOCTH. Mei03 W TOJOBOM mMpoliecC — OCHOBA
KOMOHMHATHUBHON H3MEHYMBOCTH. POJIb KOMOMHATUBHOM H3MEHYHWBOCTH B
CO3/IaHUM TE€HETHUYECKOT0 pa3HOOOpa3usl B Ipejenax OJHOTO BHUA.
MyTanmoHHas W3MEHYMBOCTh. BuUAbl MyTalMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYLIUPOBAHHBIE MYyTallMU. SnepHbie U
nuToriazmMaTuyeckue Mytanuu. CoMaTUYecKue U TOJIOBbIE MYTAllWH.
[IpruriHbl BO3HUKHOBEHWs MyTauui. MyTareHbl M HWX BIHMSHHE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAIlMOHHOTO  TMpolecca.  3aKOH
TOMOJIOTHYECKHX PANIOB B HacyienacTBeHHoM naMeHnunBocty (H.M. BaBuios).
BuesnepHas n3MEHYMBOCTh U HACJIEACTBEHHOCTD
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3.5

Kapuotun uenoBeka. MexayHapoHas nporpaMmma UcCie0BaHusl TeHOMa
yejaoBeKa. MeTo1bl U3YyUEHUsI TCHETUKH YeJIOBEKA: TeHEaTOTHUECKUH,
OJIN3HEIIOBBIM,  IIUTOTCHETHYECKUM,  IOIMYJISIMOHHO -CTAaTUCTUUECKUH,
MOJIEKYJIsIpHO-TeHeTHUeCKUi. COBpEMEHHOE OIpeeieHue T'€HOTHUNA!
MIOJTHOTEHOMHOE CEKBEHHPOBAHHUE, T'C€HOTHUIIMPOBAHHE, B TOM 4YHCIIE
¢ moMoinpio [11[P-ananu3a. HacnenctBenHsie 3a001eBaHUs YEIOBEKA.
['enHble u XxpoMocoMHbBIE 60J1e3HU UenoBeka. bone3nu ¢ HacneaCTBeHHOM
MPEIPACIIOIOKEHHOCTHIO. 3HaueHUE MEIUIMHCKON TE€HETUKU
B MIPEIOTBPAIIICHNUU U JICYEHUU F€HETUUECKUX 3a00JICBaHUI YETIOBEKaA.
CTBOJIOBBIE KJIETKH

3.6

JomecTukanuss U celekuus. 3apoKICHHE CEJIEKUMU W JIOMECTHKAIHH.
VYuenne H.M. BaBumoBa o IEHTpaxX MNPOMCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHHil. PoJib CEleKInu B CO3JaHUM COPTOB PACTEHUU U
opoJ »KUBOTHBIX. COpT, MOpPOJa, ITaMM. 3aKOH TOMOJIOTUHYECKUX PSATOB

B HacleiacTtBeHHoW wu3MeHumBoctd H.M. BaBumioBa, ero 3HadyeHue
JUJISL CEJIEKIIMOHHOM pabOoTHI.

MeTonbl CeNeKIMOHHONU PabOTHI. NckyccTBeHHBIN OTOOP: MacCOBBIN
U UHAUBUIYabHBIN. DTanbl KOMOWHAIIMOHHOM cenekiuu. Mcnbitanue
MIPOU3BOJUTEIIEN IO TOTOMCTBY. OT060p MO FeHOTUITY C MTOMOIIBIO
OILICHKH (DEHOTHUIIAa TOTOMCTBA U OTOOP MO I'€HOTUITY C IMOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI  MyTareHe3 Kak  METOJ CEJICKIIMOHHOW  paboThl.
PanyanmoHHbIN 1 XUMHYECKUA MyTareHe3 Kak ICTOYHUK MyTalui

y  KyJIbTypHbBIX ¢opM  opraHu3MoB. lcnonab3oBaHuE  T'€HOMHOIO
penaktupoBaHusi U MeToJoB pekoMOumHaHTHBIX JHK 11 momydenus
MCXOJHOT0 MaTepuaia JJisl CEJIEKIUH.

[Tomyuenue MOJIUTLIIOUIOB. BuyTtpuBuaosas TUOpUAN3aLINSL.
bin3kopoACTBEHHOE CKpENIMBAaHUE, iy uHOpuauHT. HepojacTBeHHOE
CKpelllMBaHue, WIM  ayTOpuauHr. l'erepo3uc W €ro  MPUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekiuu. OtTnaieHHas TUOpUIU3aIvs.
[Ipeononenne Gecrioaus MEXBUIOBBIX THOPUAOB. JlOCTHXKEHUS CEIEKIIUU
pacTEeHUI U )KUBOTHBIX

3.7

OOBEKTHI, UCIIOJIB3YEeMbIC B OMOTEXHOJIOTHH, — KIICTOYHBIC M TKAHEBBIC
KYJbTYpbl, MHUKPOOPTaHU3MbI, HX XapaKTepUCTUKA. TpaaurMoHHas
OMOTEXHOJIOTHSI: XJIeOoTeueHNE, OMyYSHUE KUCIOMOJIOYHBIX TTPOTYKTOB,
BUHO/EIIHE. MukpoOuoaornuecKuii CUHTE3. OOBEKTHI
MHKPOOHOJOTHUECKUX TeXHOJOTHM. [Ipon3BocTBO OeKa, aMHHOKHCIIOT
M BUTAaMHHOB. VCKycCTBEHHOE  OILUIOAOTBOpPEHHE. PeKkOoHCTpyKuMs
SUIEKIETOK M KJIOHUPOBAHWE >KUBOTHBIX. MeTOJ TpaHCIUIAaHTALMU SJIep
KJIETOK.
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XpOMOCOMHAas1 ¥ T€HHAsI UHKEHEPUSI. M cKkycCTBEHHBINM CUHTE3 T€Ha
U KoHcTpyupoBaHue pexkomOnHaHTHbIX JIHK. JlocTimkeHus u nepcrneKTUBbI
XpPOMOCOMHOA M TE€HHOW WH)XEHepUu. MeIUUMHCKUE OHOTEXHOJIOTHH.
Hcnonb30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6p8,3H€ OpraHU4CcCKOro Mupa

4.1

Bbuonoruueckoe paszHooOpaszue opraHuzmMoB. CoBpeMeHHas cucTeMa
opranudeckoro mupa. IlpuHnuns! knaccudukayu oprann3mMoB. OCHOBHBIE
CHUCTEMaTUYECKUE TPYIIBI OPTaHU3MOB.

OCOOEHHOCTH ~ CTPOCHUSI M JKU3HEACATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepun, apxeu, OJJHOKJICTOUHbIE IPUObI, OTHOKIETOUHBIE
BOJIOPOCIH, pyrue npoTucTsl. KojgoHuansHbie Opranu3Mel. J[BrKeHme
OJTHOKJIETOYHBIX OPTraHMW3MOB: aMeOOUJTHOE, >KTYTUKOBOE, PECHHUYHO €.
3amuTa y OJHOKJIETOYHBIX OpraHu3MOB. Pa3apaxumocTs y

OJTHOKJIETOYHBIX OpraHu3MOB. TaKkCcHChHI

4.2

MHOrokieTouYHble pacTeHHsl.  B3aMMOCBSI3p 4acTel MHOTOKJIETOYHOT'O
opranusma. TkaHU, OpraHbl U CHUCTEMBI OPTAaHOB MHOTOKJIETOYHOTO
opranu3ma. OpranusM Kak €IMHOE 1IEJI0€. Tkanu pacreHuil. Turibl
pacTUTENIbHBIX TKaHEW: oOpa3oBarelibHasi, MOKPOBHAs, MPOBOJSIIAS,
OCHOBHa“, MEXaHMYeCKasl. OcoOeHHOCTH  CTpOEHUS, hyHKIUH
Y PACIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUN

4.3

BereratuBHble U T'€HEpPATUBHBIE OpraHbl pacTeHUN. DYHKIUHA OPraHOB U
cucteM opraHoB. Kapkac pacrenuit. JIBUKEHHME MHOTOKJIETOYHBIX
pacTeHM: TPONU3Mbl U HAcTUH. [lormomenue BOAbI, YIJIEKUCIIOrO rasa u
MUHEpaIbHBIX BEUIECTB pacTeHUsIMU. Jlpixanue pactenuil. uddys3us razos
yepe3 IOBEPXHOCTb  KJIETKH. [PaHCIOPTHBIE CHUCTEMBI PACTEHUU.
Breinenenune y pacteHuil. 3ammra y MHOTOKJIETOYHBIX pacTeHuil. KyTukyia.
CpencTBa nacCCUBHOM U XUMUYECKOM 3aIllIUThl. OUTOHIIUABI.
Pa3apaxxumMoCTh U peryssinus y OpraHu3sMoB. PazpaxuMocTh U peryisnus
Y MHOTOKJIETOYHBIX paCTE€HUN. POCTOBBIE BellleCTBA U UX 3HAYCHUE

4.5

MHOroxkJeToYHbIC )XKUBOTHBIC. B3aMOCBS3b YacTei MHOTOKJICTOYHOI'O
opranu3ma. TKaHH, OpraHbl U CHUCTEMbI OPTaHOB MHOT'OKJIETOYHOT'O
opranusma. Opranu3M Kak eauHoe 1nenoe. ['omeocras. TkaHM )KMBOTHBIX U
yenoBeKka. THIBI JKUBOTHBIX TKaHEH: SIHUTEIHaNbHASA, COCIMHHUTEIIbHAS,
MblIlIedHasi, HepBHasi. OCOOCHHOCTH CTPOCHMS, (QYHKIIUNA U PACTIOJIOKEHUS
TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA

4.6

Oprassl 1 CHCTEMBI OPraHOB KUBOTHBIX. DYHKIIMKA OPraHOB U CUCTEM
opraHoB. Omopa Tena  opraHu3moB. CkeleTbl  OJHOKJIETOYHBIX
M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbIi W BHYTPEHHUH CKEJIeT.
CrpoeHne U TUTIBI COEUHEHUS KOCTEN.
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JIBMKeHHEe MHOTOKJICTOYHBIX )KUBOTHBIX. [[uTanue >kuBoTHBIX. [IuTanue
MO3BOHOYHBIX JKUBOTHBIX.  JIpixaHue kuBOTHBIX.  KoXHOE JbIXaHHe.
JXabepHoe U JIeTOYHOE JTbIXaHUE.

JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOIIMOHHOE YCIIOXKHEHHUE CTPOCHUS
JIETKUX TIO3BOHOYHBIX JKUBOTHBIX. JlpixaTenpHasi ~ CHCTEMa YeJIOBEKa.
MexaHn3M BEHTWISIIMH JICTKAX y TTHI] U MIECKONUTAOIMNX. TpaHCmopT
BEIIECTB y OPraHU3MOB. TpPaHCIOPT BEIIECTB Y >KUBOTHBIX. KpoBeHOCHas
cucTtema u ee opranbl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX KMBOTHBIX.
Kpyru xkpoBooOpaiieHusi.  DBOJIOIMUOHHBIE  YCIOXHEHHUS  CTPOCHUS
KPOBEHOCHOH  CHCTEMBI  ITO3BOHOYHBIX ’KHUBOTHBIX. Brinenenne
y opraHu3moB. Beiienenue y kuBOTHBIX. COKpaTUTEIbHBIE BaKyoOJIIH.
Opranb! BieneHust. CBsi3b MOJIOCTH Tella C KPOBEHOCHOM M BBLACTUTEIBHON
cucteMaMu.  BplmeneHwe 'y TMO3BOHOYHBIX  JKMBOTHBIX.  3alllMTa
y MHOTOKJETOYHBIX JKMBOTHBIX. [IOKpOBBI H WX  MPOU3BOJHBIC.
PazapaxxumMocTh W peryisuus |y  OpraHu3MoB.  PasnpakumocTb
y OJTHOKJIETOUHBIX OpraHu3MoB. Takcuchl. PaznpakumMocTb U perymisnus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBbIE BellleCTBA M NX 3HAUCHHE.

HepBHas cucrema u pediekTopHas peryisnuss y MHOTOKIETOYHBIX
KUBOTHBIX. HepBHas crucTteMa U ee OTAENbl. DBOIIONMOHHOE YCIOXKHEHHE
CTPOCHHMSI HEPBHOM CUCTEMBI y KUBOTHBIX.

Pa3zpaboTka anroput™MoB u nporpamm it 3QPexkTuBHON QYHKIIMOHATEHON
aHHOTAIlMM TEHOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METabOJIOMOB
MUKPOOPTaHU3MOB, PACTEHUI, )KUBOTHBIX U YEIIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 310POBLC

5.1

Opranbl M CHCTEMBI OpPraHoB 4enoBeka. OTAEIbl TOJOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pedriexc u pednexkropHas nyra. besycnoBubie u
yciioBHbIE pediekchl. ['yMopanbHas peryisiius U dHJIOKPUHHAs CHCTeMa
JKUBOTHBIX M yesnoBeka. JKene3bl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI.
JlelictBue TrOpMOHOB. B3auMMOCBA3b HEPBHOM M JSHIOKPUHHOW CHCTEM.
['unotamamo-runoduzapuas cucrema. Pedriexkc m peduexropHas myra.
be3ycnoBHbIE U YCI0BHBIE pedIeKChl

5.2

3amuTa opranuzma ot 0osie3neit. UmmyHHast cucrema denoBeka. Kiierounbrit
51 TyMOPAJIbHBIA ~ WMMYHHUTET. Bpoxnenusin, MPUOOPETCHHBIN
cnenupuIecKuii MMMYHHUTET. Teopuss  KJIOHAJIBHO -CEIIEKTUBHOIO
nummynuTteTa (I1. Dpnux, ®.M. bepuer, C. Tonerasa). BocrianurenbHbie
OTBETHI OpraHu3MoB. Ponb BPOXKIECHHOTO HIMMYHHUTETA B PA3BUTUHU
CHUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocHast cucrema u ee opranbl. Cepile, KpOBEHOCHBIE COCYAbl H
KpoBb. Kpyru kpoBooOparienusi. Paborta cepaiia u ee perysius
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5.4

Apixanue uenoBeka. Aubdysus Ta30B dYepe3 MOBEPXHOCTh  KIIETKH.
ApIxarenabpHas cucTeMa yenoBeKa. ApIXaTenbHas MOBEPXHOCTh. Perynsauus
JbIXaHus. AbIXaTeabHbIE 00bEMBI

5.5

HI/IHICBapI/ITCJIBHaH CHCTCMaA YCJIOBCKaA. OT,ZICJH)I IMAIOCBAPUTCIIBHOI'O TPAKTaA.
HI/IHICBapI/ITCHBHBIC KCJIC3HEI. BHYTpI/IHOJIOCTHOC N BHYTPHUKIICTOYHOC
IMUIIICBAPCHUC

5.6

[ToxpoBel ¥ ux mpousBojaHbie. Opranbl BoiaeneHus. [louku. CtpoeHue u
dbynkuuonupoBanue Heppona. DunpTparus, cekpeuus U 00paTHOE
BCAaChIBaHHE KaK MEXaHU3MbI pabOThl opraHoB BbineneHus. OOpa3zoBaHUe
MOYH y YeJIoBeKa

5.7

ABW>KeHHE uyernoBeKa: MblieyHas cuctema. CKeJleTHbIe MBIIIIBI U UX
pabota. CTpoeHHE U TUITBI COETUHEHUS KOCTEH

TGOpI/I}I 9BOJIIOIIHUH. Pa3ButHe xu3Hu Ha 3eMiie

6.1

OBomonnoHHas teopusa Y. Aapsuna. [Ipenmnoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hp 1 Hay4dHas AesTenbHOoCTh Y. AapBUHA.

ABWXKylMe Ccuiabl 3BoMOIUMU  BUIoB 1no Y. AapBuHy (BbICOKas
WHTEHCUBHOCTb Pa3MHOXKEHHS OpPraHU3MOB, HACJICZICTBEHHAs
W3MEHUYUBOCTh, 0OpH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN M MCKYCCTBEHHBIN
oTOOop).

Odopmiienne cunTernyeckor Tteopuu sBoftonnu (CTDI). HelitpanpHas
Teopusi 3Boitonuu. CoBpeMEHHas 53BOJIOLMOHHAS OWOJNOTrHs. 3HauyeHHE
HBOJIIOLIMOHHOW TEOPUU B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa

6.2

[Tomynsius Kak 35eMeHTapHas €AMHUIA 3BOMOUUA. COBPEMEHHBIE METO/IbI
OLIEHKHM I'€HETUYECKOro pa3HO00pa3us U CTPYKTYphI nonyisiuui. Mzmenenue
reHo(oHAa MOMyJIALHUUA KaK 3J€MEHTapHOE SBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
TeHETUYECKOT0 paBHOBecHs Axk. Xapau, B. BaiinOepra.

DOnemeHTapHble (PaKTOpPbl (ABUKYIIUE CUJIbI) SBOJIONMUA. MyTaIllMOHHBINA
npouecc. KomOunatuBHasi uW3MEHYHBOCTh. Apeid TreHoB — ciydaiiHbIe
HEHaIpaBJCHHbIE U3MEHEHUS YacTOT ajuieNel B monyasauuax. Qe
ocHoBarensi. Murpamuu.  M3onsuuga  nomynsinuii:  reorpaduueckas
(mpocTpaHcTBeHHas ), Onosoruyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HampaBigiomuil (aktop 3BojoUMH. DOpPMBI
€CTECTBEHHOTO OTOOpa: ABWXKYIIUN, CTAOWIM3UPYIOIIUNA, pPa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [logoBoit oTOOP.

[TprcnocoO0AeHHOCT, OPraHW3MOB  KakK  pe3yjibTaT MHKPOIBOJIOLHH.
Bo3HukHOBEHHE  TPHUCHOCOOJNICHW y OpraHu3mMoB.  ApoMopdo3sl
u uauoamantanuu. [IlpuMepsl  MpPUCHOCOOTIEHWI y  OpraHU3MOB.
OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepum u CTpyKTypa. BumooOpa3oBaHme Kak pe3yibTar
MUKPO3BOTIOINH. M30ms1ust — kitoueBoit paktop BumooOpazoBanus. [Iytu
U cnocoObl BUJI000pa3oBaHUs: ajjlomaTpuyeckoe (reorpaduyeckoe),
CUMIIaTPUIECKOe (IKOJIOTHIECKOE), «MTHOBEHHOE» (TTOJIUTUIONIN3AITHS,
ruOpuan3anus). JmuTenbHOCTh SBOTIOIMOHHBIX TPOIECCOB.

MexaHn3Mbl GOPMUPOBAHUS OMOJIOTUIECKOTO Pa3HOOOpasHsl.

Ponms 9BoMOLMOHHON  OWONOrMM B pa3pabOTKE HAaydHBIX METOJIOB
coxpaHeHHs: 6ropa3zHo00pasus. MUKPOIBOIIONHUS U KOIBOJIONUS ITapa3uTOB
U UX X03s1eB. MexaHu3Mbl OPMHUPOBAHUS YCTOMUYNBOCTU K aHTUOMOTHKAM U
CrocoObI 0OpHOBI C HEH

6.3

Metonpl u3ydeHUS Makpo3BOJOUMU. [laleoHTONIOrMYECKHE METObI
u3zydeHus sBojronuu. Ilepexonusie ¢opMbl U (UIOTEHETHUECKUE PSIIBI
OpTraHH3MOB.

buoreorpaguyeckue mMetoasl nzydeHus 3Boironuu. CpaBHeHHe (iopsl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obisactu 3eMIlu.
BuabpI-5HAEMHUKHT U PETUKTHI.

OMOPHOJIOTUYECKUE U CPABHUTENBHO-MOP(OIOTHYECKUE METOBI NU3YUEHUS
IBOJIIOLMU. | 'eHeTHUeCKe MEXaHU3MbI 3BOJIIOIIMM OHTOTEHE3a U MOSIBICHUS
HBOJIFOLIMOHHBIX HOBILECTB. ['OMOJIOTMYHBIE Y aHAJIOTMYHBIE OPTaHBbI.
PynuMenTapHble OpraHbl W aTaBU3MBL.  MOJEKyIIpHO-TEHETHYECKHE,
OMOXMMHMYECKHE M MaTeMaTHUYeCKWe METOAbl HW3YYEeHHUS DBOJIOLHUU.
["omonmornynbIe TCHBI. CoBpeMeHHbIE METO/IBI MIOCTPOCHUS
(GUIOreHeTUYECKUX JEpPEeBbEB. XPOMOCOMHBIE MYTallMd M 3BOJIOLHUS
T€HOMOB.

O6mme  3akoHOMEpHOCTH  (MpaBwia)  ABojonuu.  HeoOpatumocTh
ABOJIIOLIMU. AJlaniTUBHAsA paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLUN

6.4

HayuHble runoresbl NpOUCXO0KICHUS KU3HH Ha 3emiie. AGuoreHes

Y TAaHCTIEPMMUSL. JloHay4yHbI€ PEACTABICHUS O 3aPOKICHUH KU3HU
(kpeaunoHu3M). ['MMoOTE3a MOCTOSHHOTO CaMO3apOXKICHUS KU3HU U €€
onposepxkenue onbitamu ~ O. Pemn, JI.  Cnamnanuanwm, JI.  Ilacrepa.
[Tpoucxoxaenne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE  3Tambl HEOPTaHUYECKOM  DBOJIIOLUU. IInanerapHas
(reonmoruueckas) dBOIONHUSI. XUMUYECKasi SBOJIOIUA. AOMOTCHHBIN CUHTE3
OpraHnYecKux BemecTs u3 Heopranndeckux. OneiT C. Mumepa u I'. IOpu.
O6pazoBanue mnoJuMepoB u3 MoHOMepoB. KoarepBatHas rumoresa
AWM. Onapuna, rwmore3a mnepBudHoro OymboHa Jlx.  XomzaeiiHa,
reHetnueckas runote3a I'. Memtepa. Pubdosumsl (T. Yek) u rumoreza «Mupa
PHK» V. I'un6epra. ®opmupoBanre MeMOpaH U BOBHUKHOBEHUE MPOTOKJICTKH.
Hcropus 3emiu 1 MeTojIbl ee u3yueHus. Vckonaemple OpraHMyecKue OCTaTKH.
["'eoxponosnorust u ee MeTo/ibl. OTHOCUTENbHAS U A0COMIOTHAS
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6.5

TEOXPOHOJIOTHSA. ['€0XpOHONIOrHYecKas Kana: 30Hbl, 3Pbl, IEPUOIBI, SMOXHU.
HauanpHble 3Tanbel opraHnueckoil sBosonuu. l[losBiaeHue W H3BOTIOLUS
NEPBBIX KJIETOK. OBOMIOIUS MeTaboiu3Ma. BO3HUKHOBEHHE TMEPBBIX
skocucteM. COBpeMEHHbIE MUKPOOHBIE OMOIIJIEHKH KaK aHaJor MEepBbIX Ha
3emuiie cooOuecTB. CtpomMaTonuThl. [IpokaproOThl ¥ 3yKapUOTHI.
[IpoucxoxaeHue JYKapuoT (cumOuorenes). DBOJIFOIIMOHHOE
IPOUCXOXKAEHUE BUPYCOB. [IpOMCXOkKIEHNE MHOTOKIETOUHBIX OPTaHU3MOB.
Bo3HMKHOBEHNE OCHOBHBIX IPYIIIT MHOTOKJIETOUYHBIX OPraHU3MOB.
OcCHOBHBIE 3TaIlbl 3BOJIIONHMH BBICIINX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacteHui. Beixon pactenuit Ha cymry. [losiBieHHE CIIOPOBBIX PACTEHUM U
3aBoeBaHMe uMHU cymu. CemeHHbIe pacTeHus. [IpoucxoxaeHne NBETKOBBIX
pacTECHUM.

OCHOBHBIE 3Talbl IBOJIIOIUHU KHBOTHOTO Mupa. OCHOBHBIE apomMopdo3bl
KUBOTHBIX. Benjackas ¢dayna. KemOpuiickuii B3pbIB — TOSIBICHHE
COBPEMEHHBIX THIOB. llepBble XOpnoOBbIE KHBOTHBIE. JKU3HB B BOZE.
OBoJtolvsl  TO3BOHOYHBIX. [Ipoucxoxknenune amPuoOuii M pPEenTHIUM.
[IpoucxoxaeHnne MIEKONUTAONMX © OTHUL. [IpUHIMO  KIFOYEBOTO
apoMopdo3a. OcBoeHne 6ECrO3BOHOYHBIMU W MMO3BOHOYHBIMH >KMBOTHBIMU
CyIIH.

Pa3BuTtne xu3HM Ha 3emMiie MO 3paM U NEPUOJAM: apXeH, MPOTEpPO30M,
najaeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepUCTHKa KIUMara U
reoJIOTHYEeCKUX  mporeccoB. llosBieHne U pacuBeT  XapaKTEPHBIX
OpraHu3MOB. YTJIEOOpa30BaHUE: €ro YCIOBUS U BIHUSHUE HAa Ta30BBI COCTaB
aTMocdephl.

MaccoBble BBIMUPAHUSI — 3KOJIOTUUECKHAE KPU3UCHI TTponuioro. [IpuunHel u
CJIEACTBUSI MAaCCOBBIX BhIMUpaHUW. COBpPEMEHHBIN SKOJOTHUYECKUN KPHU3UC,
€ro 0COOEHHOCTH

Paznensl n 3amaun antponosiorud. Metoasl anTponosiorud. CTaHOBJICHUE
MPEJICTABIICHUI O MPOUCXOKACHUM uesioBeka. (COBPEMEHHBIE Hay4HBIE
TEOpHUH.

CxoncTtBOo  4yenoBeka € KUBOTHBIMH. (CHCTEMaTHYECKOE IMOJIOKEHUE
yenoBeka.  CBUIETENbCTBA  CXOACTBA  YEJIOBEKA C  JKHUBOTHBIMU:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE, IMOPUOTOTHYECKHE, busmnonoro-
Omoxumuyeckue, mnopeAeHUYeckre. OTaMUMs dYeloBeKa OT >KUBOTHBIX.
[IpsiMOX0XI€HME U KOMIUIEKC CBSA3aHHBIX C HUM IpU3HAKOB. Pa3Butne
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBuxyiue cuibl (pakToOpbl) aHTPOTIOTeHE3a: OMOJIOTHYECKUE, COITUATBHBIC.
CooTHoltieHre OMOJOTUYECKUX U COIUATIbHBIX (PAaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUH AHTPOIIOTEHE3a. ABCTPATIONUTEKN — IBYHOTHE TIPEAKH
moaen. YesmoBek yMelbli, IIepBble U3TOTOBJICHUS OpyAuN Tpyaa. Yenosek
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MPSMOXOISIIIMN U TIEPBBIM BBIXOJ JItoJeH 3a mpenenbl Adpuku. YemoBek
rei1enb0eprekuii — o0Imuii MpeoK HeaHAePTaIbCKOTO YeJIOBEeKa U YeJIoBeKa
pasyMHOro. YenoBek HEaHIepTaIbCKUM KaK BUJI JIFOJIEN XOJOAHOTO KIIMMaTa.
YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JICHUCOBCKUM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npezenamMu AQpuku.

DBOJIIOLMS COBPEMEHHOTO YesioBeKa. EcTecTBeHHBI O0TOOP B MOIMYJISIITUSIX
yenoBeka. MyTanmoHHbIA mpouecc W nomumopdusm. IlonmymsanuoHHbIE
BOJIHBI, Japeiid reHoB, murpanus U «3¢G¢GeKT OCHOBATENs» B MOIMYJISIIHIX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckne pacel. llonstue o pace. bosbmme pacel: eBporeouaHas
(eBpa3miickas), aBCTpallo-HETpOMJIHASA (PKBATOpUAIbHAsI), MOHTOJIOUIHAS
(a3uaTcko-amepuKaHckasi). BpemMs W myTH paccelieHHMs UeloBEKa IO
maHete. EnuHCTBO denmoBeueckux pac. HaydHas HecoCTOSTENbHOCTD
pacu3ma. IIpucnocoONEeHHOCTh  4YeloBE€Ka K  Pa3HbIM  YCIOBHSM
OKpYyXarollei cpeabl. BnusHue reorpaduueckoit cpeapbl U Apeiida reHoB Ha
MOP(OJIOTHIO ¥ (PUZUOJIOTHUIO YETOBEKa

7 DKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTH
7.1 Pa3znensl u 3agaun 3xonorun. CBsA3b SKOJOTUH C IPYTUMHU HAyKaMH.
MeTtonb! 3xonorun. [loneBbie HaOMOAEHNA. DKCIEPUMEHTHI B KOJIOTUU:
MPUPOJIHBIC U JabopaTopHbie. MoIeTpoBaHUE B DKOJIOTUHA. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00aTbHBII
7.2 Dkojorudeckue (pakTopbl ¥ 3aKOHOMEPHOCTU UX AevcTBus. Kinaccudukarms

AKOJIOTMYECKUX (PAKTOpPOB: aOMOTHYECKHE, OMOTHUYECKHE, aHTPOINOICHHBIE.
OO1me 3aKOHOMEPHOCTH JIEUCTBUSL HKOJIOTMYECKUX (akTopoB. I[IpaBuio
muHumyma (K. [lnpenrens, 0. JIn6ux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpTraHU3MBI.

Aobuotnueckue ¢daktopel. CBeT Kak 3koyoruyeckuii dakrtop. JleicTBue
Pa3HBIX YYacTKOB COJHEYHOIO CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE
TPyl PACTEHUH U )KMBOTHBIX I10 OTHOIIEHUIO K cBeTy. CUTHANIbHASA POJIb
ceera. dDoronepuoguzm. Temmeparypa Kak 3SKOJOTHYECKHH (akTop.
[ericrBue TEMIIEPaTyphl Ha OpraHU3MBl. [TovikunorepmHbIe
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxxaocTs kak sxonorudeckuii hakrop. [Ipucrnocobenus: pacTeHwmit

K [ojjaepXaHuto BoaHoro  Oamanca. Kiaccudukanus — pacrenumii
N0 OTHOWIEHUI0 K Boje. llpucnocoOiieHusi KUBOTHBIX K H3MEHEHHIO
BOJHOTO PEXUMA.

Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, TTOYBEHHAS,
riyOUHHAs TOJIMOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO -XUMUYECKHE
0COOEHHOCTH cpejl oOuTaHus oprann3moB. [IprcnocobneHus OpraHu3MoB K
YKU3HM B pa3HbIX Cpellax.
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buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE U
roguyibie puTMbl. [IpUcrOCOOIEHHOCTh OpPraHU3MOB K  CE30HHBIM
M3MEHEHHUSIM YCIIOBU )KU3HH.

Kuznennole @opMmbl opranu3moB. [loHsitue o xu3HEHHOU ~ Dopwme.
JKuznennsie OpMBI paCTECHUM: JepeBbs, KyCTapHUKHU, KyCTApHUYKU,
MHOTOJIETHUE TPaBbl, ONHOJETHHUE TpaBbl. JKu3HeHHbIE DOPMBI )KUBOTHBIX:
TUAPOOUOHTHI, TEOOMOHTHI, a3pOOHNOHTHL. OCOOEHHOCTH CTPOCHHUS U 00pa3a
KU3HU.

buotnueckue  dakTophI. Bunbr OMOTHYECKUX B3aNMO/IEICTBUU:
KOHKYPEHIUS1, XUIIHUYECTBO, CUMOUO03 U ero DOopMmBl. [Tapa3zutusm,
KOOIepanus, MYyTYyaJIN3M, KOMMEHCaJIN3M (KBapTUPAHTCTBO,
HaxyieOHM4YecTBO). Herpo®uueckue B3ammonelcTBHsl  (TOMHYECKHE,
dopuueckue, Padpudeckue). 3HaUueHUE OMOTUYECKUX B3aUMOJICHCTBUIN
JUISL  CYIIECTBOBAaHHWS OpPraHU3MOB B cpene ooOutanus. [IpuHiun
KOHKYPEHTHOTO UCKJIFOUECHUS

7.3

OKOJIOTUYECKHE  XAPAKTEPUCTUKH  MOIYJISILUU. [Tonynsiuuss ~ Kak
ouonoruueckas cucrema. Poiab HeOqHOPOJHOCTHU Cpeibl, PUZNYECKUX
OappepoB U  ocoOeHHOcTell Ouonormu BuIOB B DopmupoBaHUU
IIPOCTPAHCTBEHHOW CTPYKTYphl — momyisuuid. OCHOBHBIE — ITOKA3aTeNn
IIOIYJIALMU: YUCIIEHHOCTD, IIJIOTHOCTh, BO3PACTHAsl U I0JIOBAst CTPYKTYpa,
POXKAAEMOCTD, IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIMS.
DKOJIOTHYECKas CTPYKTypa nonysinuy. OLeHKa YUCIEHHOCTH MOITYJISILUY.
JIlnHaMuKa MOomyJIsAMM U €€ perysauusa. buoThueckuii IMOTEeHIMal
nonyJsiuu. MonenupoBanne IuUHaMHMKKA nonyJysinuu. Kpuble pocra
YUCJIEHHOCTH nonyJisinuu. KprBble BbDKHMBaHUA. Perynsauus 4nMcieHHOCTH
nonyJsui: poiap MakTopoB, 3aBUCAIIMX U HE 3aBUCAIINAX OT IUIOTHOCTH.
DKOJIOTMYECKHUE CTpaTeruu BUAoB (r- u K-ctparerun).

[Tonsitue 00 sKoNOrUYecKoil Huile Buaa. Mectoobutanue. MHOromepHast
Mojzenb  skosiormdeckor — HumM - Jx.M.  XatumHcoHa.  Pasmepsl
JKOJIOTMYECKOM HULIM. [loTeHIIManbHas 1 peann3oBaHHas HULIH.

Bua xak cucrteMa nomyssinquid. Apeasnbl BUA0B. BUIbl U X )KU3HEHHbBIE
CTpaTeruu. 3aKOHOMEPHOCTM TIOBEACHMS M  MUIPALMA  JKUBOTHBIX.
buonornueckre HHBa3UM 4yKEPOJHBIX BUIOB

7.4

CoobmiectBa oprann3mMoB. buorienos u ero cTpykrypa. CBsi3u MEX1y
OpraHu3MamMu B OHOLIEHO3e. OKOCHCTeMa KaK OTKpbITas CHUCTEeMa
(A.Jlx. Terncnu). @yHKITMOHAIbHBIE OJIOKA OPTaHU3MOB B DKOCHCTEME:
OPOAYUEHThl,  KOHCYMEHTbI, peayueHTel. Tpoduueckue  ypOBHH.
Tpo®uyeckue menu U ceTH. AOHOTHYECKHE OJIOKA  DSKOCHCTEM.
[TouBbl 1 mibl B 3k0cucTeMax. KpyroBopoT BelecTB U MOTOK YHEPTHH B
DKOCUCTEME.
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OcHOBHBIE  TIOKa3aTeauM  JKOCUCTEeMbl. buomMacca ©  IpPOAYKIUSL.
DKOJOrM4ecKHre MUPaMH bl YUCEN, OMOMACCH U SJHEPTHH.

HampaBienHble  3aKOHOMEpPHBIE CMEHBI COOOIIECTB —  CYKIIECCHH.
[lepBUYHBIE U BTOPUYHBIE CYKIIECCMM M WX MNPUYHUHBL. AHTPOIOTCHHBIC
BO3JIEHCTBUS Ha cykueccun. KimmmakcHoe coobiectBo. buopasHoobpasue u
MOJIHOTAa KPYTrOBOPOTa BEIIECTB — OCHOBAa YCTOWYMBOCTH COOOIIECTB.
[IpupoHbIE SKOCUCTEMBI. AHTPOIIOTEHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznuuusi  Mexay AaHTPONOTEHHBIMU U MPUPOJIHBIMU
DKOCHCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas
draopa u dayna. CuranTponm3aius ropoackoit paynsl. buonorudeckoe

U XO3SMCTBEHHOE 3HAYEHUE  arpodKOCHCTEM U ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBUN OpPraHU3MOB
B OKOCUCTEMAX.

[lepeHoc »dSHEprUM W BEHIECTB MEKIY CMEXHBIMU IKOCHCTEMaMHU.
YCTONYMBOCTh OpPraHW3MOB, MOMYJSIMM M JKOCHUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPONIOTE€HHBIX BO3CHCTBUI

7.5

buocdhepa—  oOmeruianerapHas o0ojiouka 3eMIId, TIIE CYIIECTBYET
WK CyllecTBoBaia Jku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe.
Ob6mactu O6mocdepbl u ee coctaB. KuBoe BemecTBO Onocepbl U €ro
byHKIUU.

3aKOHOMEPHOCTH CylecTBOBaHUs Onochepsl. OcodeHHOCTH Onocdepbl Kak
rio0anpHON dKOcHCcTeMbl. JlMHAMHUUYeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OMOr€OXMMHYECKHE LHKIbI (YIJIepojaa, a3oTa).
PurmudHOCTS siBIIeHM B Onocdepe.

3onanbHOCTL Ouocdepsnl. Ilonstue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeca, CMEIIaHHBIC U IHPOKOJIMCTBCHHBIE JIeca, CTEIH,
CaBaHHBI, WyCTHIHU, TPOIUYCCKUE Jieca, BBICOKOTOpPhs.  KimMmar,
pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB CYIIIH.

Crpykrypa v QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO IMOTSHITHAIIA
u 6nocepHbIx QyHKIUI

7.6

OKOJIOTMYECKHE KPU3HChl M WX NpUYUHBL. Bo3aelicTBue uenoBeka
Ha Oumocdepy. 3arpssHeHue Bo3aymHOW cpenbl. OxpaHa Bo3ayxa.
3arps3HeHre BoJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHue Kinnumara.
AHTPOIIOTE€HHOE BO3/ICVCTBUE HA PACTUTENbHBIN U KUBOTHBIA Mup. OXpaHa
pPacTUTENILHOTO Y KUBOTHOrO Mupa. (OCHOBHBIE MPUHIUIBI OXPaHbI
npuposbl. Kpacuble kauru. Ocobo oxpaHsieMble MPUPOAHBIE TEPPUTOPUU
(OOIIT).

borannyeckue caibl ¥ 300JI0TUYECKUE TAPKHU.
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OCHOBHbBIC MPHHIIUIBI YCTOHYUBOTO PA3BUTHS YEJIOBEUECTBA M MPHPO/IBL.
PanmonanesHO€ TPUPOJIONONIB30BAHIE M COXPAHCHHE OWOJIOTHYECKOTO
pazHooOpasus 3eMiu
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