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OenepanbHas pabodass mnporpamMma 1Mo ydyeOHoMy mipeameTry «buosiorus»
(yriyOsieHHbIH ypoBeHb) (mpenMeTHasi 06yacTh «EcTecTBeHHO-HAy4YHBIE MPEAMETHI»)
(masee COOTBETCTBEHHO — TIporpaMMa 10 OWOJOTUM, OWOJOTHS]) BKJIKOYAET
MOSICHUTENBHYIO 3aMUCKY, COJEpKaHNE 00yUeHHs], ITIAHUPYEMbIe PE3yIbTaThl OCBOCHHUS
nporpaMMbl MO OWOJIOTHH, TEMaTHYECKOe IUIAHUPOBAaHUE, TepedyeHb (KoaudukaTop)
NpPOBEpSAEMBbIX TPEOOBAHMI K pe3yJbTaTaM OCBOECHHS OCHOBHOH 0O0pa3oBaTeIbHON
MIPOrpaMMBbl CPETHETO OOIIET0 00pa30BaHUs U PJIEMEHTOB COACPIKAHUS IO OMOJIOTHUH.

[TosicHuTenpHAs 3amucka OTpakaeT OOmIMe LEeTH W 3a7a4l M3Y4YeHHS OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ HM3YUYCHHIO O0yJaroluMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TakKe TMOAXOABbl K OTOOpY COJepiKaHus,
K OIpEACNICHUIO IUIAHUPYEMBIX pPE3YJbTaTOB M K CTPYKType TEeMaTHYeCKOro
TUTAHUPOBAHUS.

Copepxanue 00y4yeHHUsI PpACKpbIBAET COJAEp)KATEJIbHbIE JIMHUU, KOTOPHIC
NpeaaraloTcs A 00s13aTeIbHOT0 U3YYEeHHsS] B KaXKJIOM KJacCe Ha YPOBHE CPEIHErO
o0riero ooOpa3oBaHMsI.

[Inanupyembie pe3yibTaThl OCBOCHHS TPOTPAMMBI MO OWOJOTHU BKIIOYAOT
JUYHOCTHBIE, METAlpeMETHBIE pEe3yabTaThl 3a BeCh NEpuoa OOydyeHHUsT Ha ypPOBHE
cpenHero o01iero o0pa3oBaHus, a TaK)Ke MPEAMETHBIE JOCTHXKEHUSI 00yJaroIerocs 3a
KaXJIpIA T0J1 O0y4YeHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o 6MOJIOTUN HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHus pa3paboTaHa
Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 N 273-®3 «0O6 obpa3oBaHuu
B Poccuiickoit ®enepanun», ®I'OC COO, Konnenuuu mnpenojgaBaHusi y4eOHOTO
npenMera «buonorus» M OCHOBHBIX TNOJOXKEHHH (enepaibHONM paboyel mporpaMMbl
BOCIUTAHMUS.

buonorust yriyonennoro ypoBHs uszydenus (10 — 11 xmacchl) sIBIS€TCS OTHUM
U3 KOMIIOHEHTOB MpeAMETHON 00sacTi «EcTecTBeHHO-HayuHbIe MpeaMeThy. CoriacHo
nonoxeHusiMm  OI'OC  COO mpodunbHble y4eOHBIE TPEIMETHI,  H3ydaeMble
Ha yrIyOJICHHOM YpPOBHE, SIBJISIFOTCS criocoboM nuddepeHimanu o0ydyeHus: Ha ypoBHE
cpemHero o0mero o0pa3oBaHWS W TPU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOILIMM, CpPEIHHUM OOIIMM, CPEIHUM MPO(PECCHOHAIBHBIM U BBICIIUM
oOpa3oBaHueM. B To ke BpeMs KaIblil U3 3TUX Y4EOHBIX MPEIMETOB JOJKEH OBITh
OPUEHTUPOBAH Ha TNPUOPUTETHOE pelIeHue 00pa30BaTeIbHbIX, BOCIMUTATEIBHBIX
W pa3BUBAIONIMX  3aJja4d, CBA3aHHBIX ¢ NOpodopHUEHTAIMEH  0Oydarommxcs
Y CTUMYJIMPOBAHUEM HMHTEpECa K KOHKPETHOM 00JIaCTH HAYYHOTO 3HAHUSA, CBSI3aHHOTO
c Ouosorueu, MeIUIIMHOM, SKOJIOTUEH, ICUXOJIOTHEN, CIIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma mo OMONOTMM AAaeT MPEACTABICHHE O 1€ W 3aJadax U3Y4eHHs
yueOHoro npeamera «buosorus» Ha yriyOJ€HHOM YpOBHE, OIpeesseT 0053aTeibHOe
(MHBapHAaHTHOE) MPEAMETHOE COJIEPXKAHUE, €ro CTPYKTypUpPOBaHUE IO pasieiam
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U TeMaM, paclpelelieHue Mo KiaccaM, PEKOMEHIYeT MOCIeA0BaTeIbHOCTh H3YyUEHUS
y4eOHOro MaTepuraja ¢ yue€ToOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4e0HOro Ipolecca, BO3pacTHbIX oOcoOeHHocTel oOywaronuxcd. B mporpamme
no OWOJNOrMM peau30BaH MPUHLMI MPEEMCTBEHHOCTH € HW3YYEHUEM OHOJIOrUU
Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHHs, Ojarojaps 4YeMy MpPOCMaTpPUBAETCS
HallpaBJICHHOCTh ~ HAa  MOCJHENYIoIlee  pa3BUTHE  OHOJOTMYECKHX  3HAHWM,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, TPEICTABICHUI O 310pOBOM 00pa3e *U3HHU, Ha BOCIIUTAHHE
OepeXKHOTO OTHOIIEHUS K OKPYXaIoIel MpupoHoi cpene. B mporpamme mo 6uonoruu
TaKk)K€ IIOKa3aHbl BO3MOXKHOCTH yuyeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBanuiit DPI'OC COO k 1IaHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM
U TIPEIMETHBIM pe3yJibTaTaM OO0y4eHUus U B (POPMUPOBAHUM OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEIbHOM  JEATENbHOCTH  OOYYAIOIIMXCA 1O  OCBOCHHUIO  COIEPIKAHMS
OMOJIOTMYECKOTO 00pa30BaHUs HA YPOBHE CPETHETO O0IIero o0pa3oBaHusl.

[Iporpamma 1o OHMOJOrMU SIBJISIETCS OPUEHTHUPOM JUJISl COCTABJIEHHS] ABTOPCKHUX
pabounx mporpamMM. ABTOpaMH PadOYMX MPOrpaMM MOXKET OBbITh MPENJIOKEH CBOU
NOJIXOJ K CTPYKTYPHUPOBAHUIO H IMOCIEI0BATENBHOCTA U3YYEHHUSI YIEOHOI0 Marepuaa,
CBO€ BHJIEHHE CHOCOOOB (QOPMHUpOBaHUSA y OOYYAIOIIUXCS MPEIMETHBIX 3HAHUUN
U YMEHHH, a TaKKE METOJIOB BOCIIUTAHUS U Pa3BUTHsI CPEICTBAMU YUeOHOro ImpenMera
«buonorusn».

buonorus Ha ypoBHE cpeiHEro o0Iero oopa3oBaHus 3aBeplIaeT OMOJIOrHMUECKOe
oOpa3oBaHME B IIKOJE W OPUEHTHUPOBAH HA pACIIUPEHUE M YriyOJieHHWe 3HaHUU
OOy4Jaromuxcs O XUBOWU MPHUPOJIC, OCHOBAX MOJICKYJISIPHOW W KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTMM W  OWOJIOTUM  Pa3BUTHS, TEHETHUKHU, CEJICKIMU, OUOTEXHOJIOTHH,
HBOJIIOIIMOHHOTO YUE€HHUSI U SKOJIOTUH.

N3yuenne yuebHoOro mpenMera «buonorus» Ha  yriayOJeHHOM — ypOBHE
OPUEHTUPOBAHO HA MOJArOTOBKY OOy4YaOIIMXCA K MOCIEAYIOIIEMY IOTYyYEHUIO
Ouonornyeckoro o0pa3zoBaHus B By3aX U OPraHU3aLUAX CPEeIHEro MpodeccuoHaIbHOTO
oOpazoBanusi. OCHOBY €T0 COIEPKAHUS COCTABIIIECT CHCTEMa OMOJIOTMUECKUX 3HAHUM,
MOJIYUCHHBIX TPU HM3YYCHHH OOYYAIOIIMMUCS COOTBETCTBYIOIIMX CHCTEMaTHYECKHUX
paznesioB OMOJIOTUU HA YPOBHE OCHOBHOIO o01Iero oopasosanus, B 10—11 kiaccax atu
3HAaHMS TOJYYaroT pa3BUTHE. Tak, paclIUpeHbl U YriyOJeHbl OMOJIOTMYECKUE 3HAHUS
O pAacTEHHUsX, >KUBOTHBIX, TIpubax, OaKTepusx, OpraHU3Me YeJOBEeKa, OOIIUX
3aKOHOMEPHOCTAX JKM3HHU, JIONOJHUTEIBHO BKJIIOYEHBI OHOJIOIMYECKUE CBEICHHUS
MPUKJIAJHOTO U TOMCKOBOI'0 XapakTepa, KOTOPbIE MOXHO MCIOIb30BaTh KaK OPUEHTUPBI
JUTSI IOCIIEYIOLIEro BeIOOpa npodeccuu. Bo3moxkHa Takke UHTErparus OMOJI0rH4ecKuxX
3HaHHUM C COOTBETCTBYIOIIMMH 3HAHUSIMU, TTOJTyYEHHBIMHU 00 y4aIOIIUMHUCS MTPU U3yYEHU N
bu3UKU, XUMUH, Teorpapuu U MaTEMATUKH.

Crpykrypa mporpaMMbl 1O OHOJOIMM  OTpa)XxaeT CHCTEMHO-YPOBHEBBIN
Y 3BOJIIOLIMOHHBINA MOIXOABI K H3ydeHuto 6ronoruu. CoraacHO UM, U3y4ar0TCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl AKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHu3aluH,
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HBOJIIOIIMM OPTaHUYECKOr0 MHUpa Ha 3emiie, COXpaHEeHHs OMOJIOTrMYECKOro pa3Hooopas3us
riaHeTsl. Tak, B 10 Ki1acce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUM U OWOJIOTUM PA3BUTHSL, TEHETHUKU U CEJEKIMU, OWOTEXHOJOTUU
U CUHTETHUYECKOM OMOJIOTHH, aKTyaM3UPYIOTCS 3HAHUS OOydYarolUXcs Mo OOTaHUKE,
300JI0TUH, aHaTOMKH, (u3uosioruu 4enoBeka. B 11 kimacce mzydaroTcsi 3BOIOIMOHHOE
yU€HHE, OCHOBBI SKOJIOTHU U yueHHE 0 Ouocdepe.

buonoruss mpusBaHa 00€cCEUUTh OCBOCHHE OOYUYAIOMIUMHUCS OUOIOTHYECKUX
TEOPUN W 3aKOHOB, WJEH, MPUHLMIOB M NPaBWI, JIEKAUIMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPa, 3HAHMK O CTPOEHWH, MHOTO00pa3uu
U OCOOEHHOCTSIX KJIETKH, OpraHuM3ma, TOMyJsIud, OWOIEH03a, HSKOCHCTEMBI,
O  BBJIAIONIMXCS ~ HAYYHBIX  JIOCTHOKEHHUSIX,  COBPEMEHHBIX  HCCIIEIOBAHMSIX
B OMONOrMH, TPUKIAIHBIX acleKkTax Ouosormueckux 3HaHui. Jlng pa3Butus
U TOoAJAepKaHUs HMHTepeca OOydalIIuxcsd K OWOJIOrMH Hapsiay CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOI0 MaTepuajla B COAEp)KAaHUM MPOorpaMMbl IO OHOJIOrUU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAaHOBIICHUSI W PA3BUTUA TOW WM HHOMU
obOnacTu OWOJNOTHH, BKJIQJOM OTCUYECTBEHHBIX W 3apyOEKHBIX YUEHBIX B PEIICHHUE
BXHEHTITNX OMOJIOTHYECKHUX 1 DKOJIOTHYECKUX MPOOIIEM.

Henp um3ydenus ydeOHOro mpeamera «buosnorus» Ha yriayOJIEHHOM YPOBHE —
OBJIaZieHuEe OOYYaIOIIUMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHu3alliu
JKUBBIX CHUCTEM pA3HOr0 paHra M NpuoOpeTeHHue YMEHHUM HWCIONb30BaTh ITH 3HAHUS
B (OpMHpOBAaHMH HHTEpeca K ONpeAesICHHONM 00ylacTu  MpodecCHoHaTbHON
NeSTENbHOCTH, CBSI3aHHOW C OWOJIOTHE, WM K BbIOOPY Yy4eOHOro 3aBElCHUS
JUISL TIPOJIOJKEHUST OMOJIOTMYECKOr0 00pa3oBaHusl.

JlocTmkeHre eI U3ydeHus: yueOHoro rnpeamera «buosorusy» Ha yriyOJIeHHOM
YpOBHE 00€CIIeUUBACTCS PEIICHUEM CIICYIOIIMNX 3a/1a4 .

OCBOCHHE OOYYArONIUMHUCA CHUCTEMbl OHOJIOTUYECKMX 3HaHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSIX, KOHIIEMIHUSIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBUJIAX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA;
O CTPOCHHH, MHOTOOOpa3ud M OCOOCHHOCTSX OWOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISALUs, BUJ, OUOreoneHo3, Ouochepa); O BBIJAIOIMIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHY;

O3HAaKOMJICHHE OOy4alolUXCsi C METOJaMHM TO3HAHWS SKUBOW  MPHUPOIBL:
UCCIIeIOBATEIbCKUMH METOJIaMH OMOJIOTHYECKUX HAyK (MOJCKYJISIPHOM M KIETOUYHOMN
OMOJIOTUH, SMOPHUOJIOTUH Y OMOJIOTUM PA3BUTHUS, TEHETUKU U CEJICKI[UU, OMOTEXHOJIOTUH
Y CUHTETHUYECKON OMOJIOTUH, MTAJICOHTOJIOIMH, YKOJIOTHH ); METOJIAMH CaMOCTOSITEIbHOTO
MPOBEICHUSI OMOJIOTUYECKUX UCCIIEIOBAHUH B TaOOpaTOpUU U B npupojie (HaOI0IeHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBAHUE);

OBlaJieHHe  OOYYarONIMMUCA  YMEHUSIMH: CaMOCTOSITEIbHO ~ HAaXOJIUTh,
aHAIM3UPOBATh M  HCIIOJIb30BaTh OMOJOTHYECKYI0 HMHGOPMAIIMIO; TOJIh30BATHCS
OMOJIOTUYECKOM TEPMUHOJOTHE W CHMBOJIMKOM; YCTaHaBIMBAaTh CBA3b MEXAY
pa3BUTHEM OMOJIOTUU M COIMMATBHO-IKOHOMUYECKUMH U DKOJIOTUIECKUMH MPOoOIeMaMu
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YeJI0OBEUECTBA; OLIEHWBATh IIOCIEICTBUS CBOEM JIEATENBHOCTH IO OTHOILIEHUIO
K OKpY’Karollel MpUpOIHOH cpesie, COOCTBEHHOMY 3/I0POBBIO U 3710POBBIO OKPYKAIOIINUX
mofel; OO0OCHOBBIBaTH M COOMIOATh  MEpbl  MNPOPUIAKTUKM  HMHQPEKIHOHHBIX
3a00jieBaHMM, TMpaBWiia TOBEJACHUS B TMpUPOAEe U oOecrneueHus: Oe30MacHOCTH
COOCTBEHHON  KM3HENEATENbHOCTH B  YPE3BbIYAWHBIX CUTyalUsIX MPUPOIHOTO
U TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaTb COBPEMEHHBIE HAy4YHbIE OTKPBITHUS
B 00JIacTH OHMOJIOTHH;

pa3BUTHE Yy OOYy4alOUIMXCS HWHTENJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIpOLlECCE€ 3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUAMM UM  COBPEMEHHBIMHU
UCCIICZIOBAHUAMH B OHMOJOrMM, peEIIaeMbIMH €10 MpoOJieMaMH, METOAOIOrHen
OMOJIOTUYECKOr0 HCCIIEOBAHMSI, MPOBEACHUS SKCIEPUMEHTAIBHBIX MCCIEIO0BAHUM,
pemieHuss  OMOJIOTMYECKUX  337ad, MOJEIUPOBAHUS  OUOJOTMYECKUX  OOBEKTOB
Y TIPOLIECCOB;

BOCIIUTaHUE y 00yUarOIUXCs LEHHOCTHOTO OTHOLLIEHUS K dKUBOW IPUPOJIE B LIETIOM
U K OTACIbHBIM €€ OOBeKTaM U SBICHHUSIM; (HOPMUPOBAHHUE SKOJOTHUECKOH,
TEHETUYECKOW IPpaMOTHOCTH, OOLIEH KyJbTYphl MOBEIEHUS B NPHUPOJE; HHTETrpaluu
€CTECTBEHHO-HAYYHBIX 3HAHUN;

pUOOpETEHHE 00 y4aroIUMUCS KOMIIETEHTHOCTH B palMoOHAILHOM
IPUPOJIOTIOIb30BaHUM (COOJIIO/IEHUE TMpaBUJl TOBEJIEHUS B MPHUPOJE, OXPaHbl BUOB,
IKOCHUCTEM, OUOCPEPBI), COXPAaHEHUHU COOCTBEHHOTO 3/I0POBbS U 3710POBbSI OKPYKAIOILIUX
monen (cobmoneHuss Mep npoduIakTHKA 3a00jeBaHMM, oOecredeHrne Oe30ImacHOCTH
KU3BHENIEATETbHOCTH B YPE3BbIUAWHBIX CHUTYalUAX MPUPOAHOTO M TEXHOTCHHOIO
XapakTepa) Ha OCHOBE MCIOJb30BAaHUS OMOJIOTMYECKUX 3HAHMM U yMEHUU
B IMOBCEIHCBHOM KU3HU;

CO3/IaHM€ YCJIOBUHM AJII OCO3HAHHOIO BBIOOpA OOYYAIOIIMMHCS HHAMBUAYATbHOU
oOpa3oBareabHOU TPAEKTOPHUH, CHOCOOCTBYIOIIEH NOCIIEAYIOIIEM Y
npodeCCHOHATBHOMY CaMOOIPEAETICHUIO, B COOTBETCTBUM C HHIUBUIYAIbHBIMU
UHTEpecaMy 1 MOTPEOHOCTIMU PErHOHA.

Oo0111ee yncino yacoB, PeKOMEHAOBAHHBIX JJIs U3y4€HUsl OMOJIOTUH Ha YTITyOJIeHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 yvaca (3 yaca B Henento), B 11 ximacce — 102 gaca
(3 gaca B HefeINIO).

OtOop oOpraHu3alMOHHBIX (OpPM, METOJOB U CpPEACTB OOy4YEeHHs] OHOJOrHH
OCYLLECTBIISIETCSI C y4YyeTOM CHeHU(pUKH €ro CoJAepX aHUs M HaIlpaBIECHHOCTH
Ha MPOAOKEHHE OHOJIOTMYECKOrO0 O0pa3oBaHMS B  OpraHU3alUsAX CpPEIHEro
Ipo¢e€CCUOHATBHOIO U BBICILIET0 00PAa30BaAHUA.

OO0s3aTenbHBIM YCJIOBHEM IpU OOyYE€HUU OHMOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
ABIIIETCA TPOBEJEHUE JIADOPATOPHBIX M TMPAaKTHYECKUX pador. Takxke ywactue
OOy4YalIIMXCSd B BBINOJHEHUU MPOEKTHBIX M Y4€OHO-MCCIEAOBATENbCKUX pPaloT,
TEMaTUKa KOTOPBIX OIpPEAENACTCS YYUTEIEM Ha OCHOBE HMMEIOLIMXCS MaTepuaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIAHBIX YCIOBUM.
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COJEPXXAHUE OBYYEHUA

10 KJIACC

102 4, u3 Hux 1 4 — pe3epBHOE BpeMsI.

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi OuosiorMsi — KOMIUIEKCHas Hayka. Kparkas uCTOpUsi pa3BUTHS
ouosnoruu. buomornueckne Hayku U u3ydaeMble UMH MpoOembl. DyHIaMeHTATbHbBIC,
MIPUKJIAIHBIE U TTIOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHne Ouonoru B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMN
kapTuHbel Mupa. Ilpodeccun, cBs3aHHbBIe C Ouosnorued. 3Ha4YeHHWE OUOJIOTUU
B MPAKTUYECKOW JCATEIBHOCTA YEJIOBEKA: MEJIUIIMHE, CEJIbCKOM  XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBL.

Jlemoncmpayuu:

llopmpemwi: Apucrotenb, Teodpactr, K. Jluane#t, XK.b. Jlamapk, Y. [apBuH,
Y. Tapseu, I'. Mennens, B.U. Bepuaackuu, W.II. IlaBnos, N.M1. MeuHuxos,
H.W. Basunos, H.B. Tumodees-Pecorckuii, JI. Yorcon, ®@. Kpuk, JI.K. benses.

Tabnuyvt u cxemovl. «CBA3b OHOJIOTMM C JAPYTMMH Haykammuy», «Cucrema
OHOJOTMYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U UX U3yYeHHE

JXKuBble crucTeMbl Kak mpeaMeT u3ydeHusi Omonornu. CBOMCTBA JKUBBIX CHCTEM:
€OUHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTb M  LEJIOCTHOCTh, CJOKHOCTH
Y YIIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alMsl, CaMOBOCITPOU3BEICHUE,
pa3apakuMoCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alHM >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOUHBIA, TKAHEBBIM,
OpPraHU3MEHHBIN, MOMYJSAIMOHHO-BUIOBOM, SKOCUCTEMHBINH (OHOreoreHOTHYECKUA),
ounochepnsiii. I[Iporecchr, mpoucxonasimue B XKUBBIX cucTeMax. OCHOBHBIC MPU3HAKU
xuBoro. Xusup kak (Gopma cymiectBoBaHUs Marepuu. Hayku, u3ydarouiue KuBble
CUCTEMBI Ha Pa3HbIX YPOBHSIX OPraHU3ALNU.

N3yuenne >kuBBIX cucteM. Mertoasl Ouojornyeckoi Hayku. HaOmonenue,
M3MEpPEHHE, DKCIEPUMEHT, CHUCTEMaTu3anusd, MertaaHanu3. [loHsTtue o 3aBUCMMOM
Y HE3aBUCHUMOM nepeMeHHou. [lnanupoBanne skcnepumenTa. [loctanoBka u mmpoBepka
runiore3. HyneBas rumnore3a. [lonsitue BBIOOpKM U €€ JOCTOBEpHOCTh. Pa3dpoc
B Ouomornyeckux AaHHbIX. OIlEHKa JOCTOBEPHOCTHU IMOJYUYEHHBIX PE3yJIbTaTOB.
[IprunHBI UCKaXKEHUS PE3YIBTATOB IKCNIEpuMeHTa. [[oHATHE CTaTUCTUYECKOrO TECTA.

Tabauyvl u cxemwvi: «OCHOBHBIE NMPU3HAKU >KU3HW», «BUOIIOrMUECKUE CUCTEMBIY,
«CBolicTBa )XMBOU Marepun», «YpPOBHU OPraHU3alldU >KUBOU IpUpoasd, «CTpoeHue
JKUBOTHOM KJIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIIOBEYECKOrO
opranmusmay, «bruoreorienos», «buochepa», «MeToabl U3ydeHus KUBOH TTPUPOJIBDY.
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Obopydosanue: 1a0OpaTOpHOE OOOPYAOBAHHUE [JIsi TPOBEACHUS HAOJIOICHUH,
U3MEpPEHUM, IKCTIEPUMEHTOB.

Ipaxmuueckas paboma «VIcnonb30BaHNE Pa3IMYHBIX METOJOB TMPU W3YYCHHUU
JKUBBIX CHCTEM).

Tema 3. buoJiorust KieTku

Knerka — cTpykTypHO-(pPYHKIIMOHANIbHAS €IMHMIA KUBOTrO. VCTOpUS OTKPBITHA
kietku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanu, M. Illneiinen,
P. BupxoB). OCHOBHBIE MMOJI0KEHUSI COBPEMEHHOMN KJIETOUHOU TEOPHHU.

Metonabl MOJIEKYIISIPHOM U KJIETOYHOW OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
aneKTpodope3, METOJ MEYEHBIX aTroMoB, AuddepeHnnaTbHOe IEeHTpUPyrupoBaHue,
KyJIbTUBUPOBAHHE KJIETOK.

Jlemoncmpayuu:

llopmpemwi: P. T'yk, A. JleBenryk, T. IlIBann, M. Ilneitnen, P. Bupxos,
K.M. Bbap.

Tabnuyvr u cxemvl: «CBETOBOW MHMKPOCKOID», «IJIEKTPOHHBIH MHUKPOCKOI,
«Hcropus pa3BUTUS METOIOB MUKPOCKOITAW.

Obopyoosanue: CBETOBOM  MHUKPOCKON, MHUKpPONpPENApPaTbl  PacTUTENbHBIX,
KUBOTHBIX U OAKTEpUAIBHBIX KIIETOK.

Ilpakmuueckass  paboma  «VI3yueHue  METONOB  KIETOYHOM  OHOJIOTHH
(xpomarorpadus, anexkrpodopes, nuddepenunansaoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHUUECKHI COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHThI. Bona u ee
poNib  Kak pacTBOpUTENIS, pEareHTa, ydacTue B CTPYKTYPUPOBAHMM  KIIETKH,
TEIUIOPETy/SIMU. MuHepallbHble BEIIEeCTBa KIETKH, WX Ouosornyeckas poib. Poib
KAaTHOHOB Y AHHMOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKU. buonormdeckue nonaumepsl.  benkw.
AMMHOKHUCIOTHBIM cocTaB 0enkoB. CTpyKTypbl OenkoBod Mojekynbl. [lepBuuHas
CTPYKTypa Oefka, menTuaHas CBi3b. BropuuHas, TpeTu4uHasi, 4eTBEepTUUHAS CTPYKTYPHI.
Jlenatypamus. CoiictBa OenkoB. Knmaccudukarus O6enkoB. bruonormdeckue ¢GyHKIIAA
OEeJIKOB.

VYraeBonsl. MoHOcCaxapuabl, OWCAXapUAbL, OJUIOCAXapUIbl W IOJUCAXAPUBL.
OOt muaH cTpoeHusl U (PU3MKO-XMMUYECKUE CBOMCTBA yrieBoJoB. buonornueckue
(YHKUMU YTIEBOJIOB.

Jlumuasl. T'mapodunbHO-rUApOodoOHBIE cBoiicTBa. Kilaccupukanus JIUnuaos.
Tpurmuuepubl, GocPoaunuabl, BOCKH, cTepouabl. buonornueckue GpyHKIUU JTUTUIOB.
OO6mmue cBoiicTBa  OWONIOTMYECKMX  MeMOpaH —  TEKy4ecTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOJIYIIPOHULAEMOCTb.

HyxnennoBeie kucnorel. JJHK wm PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hykneorunpl. [Ipunnun kommieMentapHoctu. [lpasuno Yaprapda. Crpykrypa JHK —
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NBOMHas cniupaib. MecTtoHnaxoxjaenue u ouonornueckue Gynkmuu JJHK. Buasr PHK.
Oynkuu PHK B knetke.

Crpoenne w™omekynsl AT®. Makpospruueckue cBsisu B Moyekyiae ATO.
buonornueckne ¢ynkuun AT®. BoccTaHOBIEHHbIE NEPEHOCYMKH, HX (PYHKIHH
B kietke. CexkBenupoBanue JJHK.

CtpykrypHas OuoJIOTHS: OHOXMMHYECKHEe W OHMO(PU3MYECKHE HCCISAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYPhl OMOMOJIEKYI.

Jlemoncmpayuu:

llopmpemuwi: JI. Tlomuur, 1. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Courep, C. IIpy3unep.

Luacpammel: «PacripefieieHue XUMHYECKHUX 3JIEMEHTOB B HEXKHBOM IMPUPOIEH,
«Pacrnpenenenne XuMUYECKUX JIEMEHTOB B dKUBOU ITPUPOAE.

Tabnuyvr u cxemvi: «llepmommueckas TabnMHMIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOIbD», «BelmecTBa B cocTaBe OpraHu3MoBy», «CTpoeHHe
MoJieKynbl  Oenka», «CTpyKTypbl OenkoBOW MoOJeKyJbl», «CTpoeHHE MOJIEKYI
yrJeBOJI0B», «CTpoeHne Mosekyn JunuaoBy, «HyknenHoBble KuUCIOTh», «CTpoeHue
MoJieKkyabl ATD».

Obopyoosanue: XuMu4decKasl mocyjia 1 000pyJ0BaHUE.

Jlabopamopuasa paboma «OOHapyxKeHHE OETKOB C TOMOIIBIO KaueCTBEHHBIX
peaKkuii».

Jlabopamopuas paboma «VccrnenoBaHue HYKJIEUHOBBIX KHUCIOT, BBIJEICHHBIX
U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMH KJICTKH

Tunbel  KIETOK:  JyKapuoOTHYecKas M mpokapuornyeckas. CTpyKTypHO-
(byHKIMOHAIBbHBIE 00Pa30BaHUS KIETKU.

Ctpoenue mnpoxkapuoTrueckor kieTku. Kierounas creHka OakTepuil M apxeil.
OCOOEHHOCTH CTPOEHHUs IeTepoTPO(PHON U aBTOTPOPHON NMPOKAPUOTHUECKUX KIIETOK.
MecTo 1 posib IpOKapHoOT B OMOLEHO3aX.

Crpoenne ¥ (QyHKUMOHMpPOBAHHE HYKapUOTHYECKOM KieTku. [lnazmaTuueckas
MeMOpaHa (mmasManemma). CTpykTypa IIa3MaThdeckod MeMmOpaHbl. TpaHCIOPT
BEIIECTB 4Yepe3 IUIa3MAaTUYECKyI0 MeMOpaHy: maccuBHBIA (nuddys3usi, obierdeHHas
mud¢ys3us), aKkTUBHBIM (HMEpBUYHBIA W  BTOPUYHBIM  aKTUBHBIM  TPaHCIOPT).
[Tonynponuniaemocts MemOpaHbl. PaGora Harpuii-kaineBOro Hacoca. OHAOLUTO3:
NUHOLKUTO3, (aronuro3. Ok3omuTo3. Kierounas crenka. CTpykTypa U (QyHKUIUH
KJICTOYHOM CTEHKHU PacTEHHI, rpuOoB.

[uromnazma. Iluto3ons. Ilurtockener. JIBwkeHue 1uToIIasMbl. OpraHouabl
kieTku. OaHoMeMOpaHHbIE OPraHoOWAbl KJIETKU: sHAomaszMmarnueckas cetb (IIIC),
anmapatr [ onpJkKM, JU30COMBI, HMX CTpoeHHMe U  (QyHKuuH. B3aumocBs3b
OJTHOMEMOPAHHBIX OPraHOUIOB KJIeTKU. CTpOoeHHE TPaHyISIPHOro peTukyinyma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [nmagkuil (arpaHyssipHbIN)
SHAOIUIA3MAaTUYECKUi  peTukynyM. CekperopHas ¢yHKUMs anmapara [ oJbKku.

9
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TpaHcnopr BemiecTB B KIETKE. Bakyonu pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

[lonyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHJApWH, IUacTuabpl. CrpoeHue
U (QyHKUUM MUTOXOHJpHUI U mactu. [lepBuuHbIe, BTOPUYHBIE U CJIOKHBIE TUIACTUIBI
(OTOCUHTE3UPYIOIINX 3YKApHOT. XJIOPOIUIACThI, XPOMOILIACTHI, JEUKOIIACTHl BBICHIIMX
pacTEeHUM.

HemeMmOpannsie opranouasl kieTkd. CtpoeHne M (QyHKUMM HeMeMOpaHHBIX
OpraHouyioB  KiIeTkH. PubGocombl. MukpodunameHTsl. MpbllIeUHbIE  KJIETKH.
Mukpotpybouku. Kierounsiii nentp. CTpoeHHE M JIBUIKEHHE KI'YTUKOB U PECHUYEK.
MukpoTpybouku nutoriazmel. LleHTprob.

SAnpo. OO6omnouka siapa, XpPOMATHH, KapHoIUla3Ma, SIPBIIIKH, HX CTPOCHHE
u  (yskuu. SAnepHpiii  O0enkoBbId  MaTpukc. I[IpocTpaHCTBEHHOE pPacIoIOKEHHE
XpOMOCOM B HHTep(a3HOM szipe. benkn XxpomaTHa — FTUCTOHBI.

Kiierounble BkmroueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3SYKapHOT
(pacTuTeNnbHOM, KUBOTHOU, TPUOHOI).

Jlemoncmpayuu:

Ilopmpemui: K.C. MepexkoBckuii, JI. Maprynmuc.

Tabauybl u cxemvl: «CTpoEHUE HYKAPUOTHUECKOHN KIIETKW», «CTpOeHHE )KUBOTHOU
KIIETKN», «CTpoeHue pacTUTENbHOU KIETKM», «CTpOE€HHE MHUTOXOHAPUM», «Sapoy,
«CTpoeHHE TPOKAPUOTUIECKON KIIETKI.

ObopyodoeaHue:  CBETOBOM  MMKPOCKON, MHKpPOIpENapaTbl  pPacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepHaIbHBIX KIETOK.

Jlabopamopuas paboma «I3ydeHue CTpoeHus KJIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakmuueckas paboma «VI3ydeHue CBONCTB KJIETOUHONH MEMOpaHbI».

Jlabopamopuass paboma «VccrnenoBaHue TIa3MoJM3a W JIETIa3MOJIK3a
B PACTUTEIBHBIX KJIETKaX).

IIpakmuueckas padoma «VI3ydyeHue IBUKEHUS LUTOIUIA3Mbl B PACTUTEIBHBIX
KIIETKAX».

Tema 6. O0MeH BelecTB U NpeBpallieHHe JHEPIrUMU B KJIeTKe

AccuMmiAIMg U TUCCUMWIALKSA — JB€ CTOPOHBI Merabonu3Mma. Tumsl oOMeHa
BEIIECTB: AaBTOTPO(HBIN U TeTepoTpoHBIM. YdacTue KHUCIopora B OOMEHHBIX
npoleccax. JHepreTuyeckoe odecrieyeHue Kietku: npespanieHue AT® B 0OMEHHBIX
npoueccax. @DepMEHTAaTUBHBIA XapakTep peakUuuid KIETOYHOro MeTadou3Ma.
®depMeHTBI, UX CTPOEHHUE, CBOMcTBa M MexaHus3M aerctBus. Kodepmentsl. OTnmuus
(GepMEHTOB OT HEOPraHMYEeCKUX KaTalu3aTopoB. benku-akTuBaTtoppl M Oe€NKu-
MHTUOUTOPBL. 3aBUCUMOCTh CKOpPOCTH (DEPMEHTATUBHBIX PEAKIHUl OT pa3Iu4HbIX
(hakTOpOB.

[lepBuuHBI CHUHTE3 OPraHUYECKHX BelIeCTB B KieTke. PortocuHTe3. CBETOBaA
u TtemMHoBas (as3wl. [IpomykTuBHOCTH (hoTOCHMHTE3a. BimsiHME paznuyHbIX (PakTOpoOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HaUeHNE POTOCUHTE3A.

10
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XeMocuHTe3. PaznooOpasue opraHu3MOB-XEMOCHUHTETHUKOB: HHUTPUDUIMPYIOLTHE
OakTepuu, HKele300aKTepuu, CepoOdaKTepuu, BOAOPOJHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxenus. Ilponykrsl OpokeHus U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPTaHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENN OOJIC3HEH.

AspoOHBIC OpraHu3Mbl. DTambl dSHEPreTUYecKoro odbMeHa. lloaroToBuTeIbHBIN
sTar. ['muKonmn3 — 6ECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe oOkucieHuWe, WIH KIECTOYHOE JbIXaHue. Poib MUTOXOHIpUM
B Ipoiieccax Omosormueckoro okucienus. l[[ukmmyeckue peakmuu. OKHCIUTETHHOE
dbochopumpoBanue. [IpeumymiecTBa a’poOHOr0 TyTH OOMEHa BEIIECTB TMEpen
aHa’pPOOHBIM. D (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwir: 1. Ilpuctim, K.A. Tumupszes, C. H. Bunorpanckuii,
B. A. Durensrapar, I1. Murtuemn, I'.A. 3aBap3uH.

Tabmuyer u cxemvli: «DOTOCUHTE3», «DHEPreTUYECKUd oOMeH», «buocuHTtes
oenka», «CtpoeHue hepMeHTa», « XEeMOCHHTERY.

Obopyoosanue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE [JIsi MPUTOTOBIICHUS
MTOCTOSTHHBIX W BPEMEHHBIX MHKPOITPENapaToB.

Jlabopamopuas paboma «3ydeHue KaTaIUTUYECKOM aKTUBHOCTH (HEPMEHTOB
(Ha mpuUMepe aMuIIa3bl UM KaTanasbl)y.

Jlabopamopuas paboma «V3ydenne GpepMEHTATUBHOTO pACIICIJICHUS IEPOKCHIA
BOJOPO/a B PACTUTEILHBIX U )KUBOTHBIX KJIETKAX).

Jlabopamopuas paboma «CpaBHEHHE MPOIECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

Jlabopamopuas paboma «CpaBHEHHE MPOIECCOB OPOXKEHUS U JILIXAHUS.

Tema 7. HacieancrBenHass uH(pOpMAaLMs M peajin3alus ee B KJIeTKe

Peakinun wmatpuyHOro cuHte3a. I[IpuHOMI KOMIJIEMEHTAPHOCTH B peEaKUUAX
MaTpPUYHOTO CHUHTe3a. Peanm3anus HacneacTBeHHOW nHpopManmu. [ eHeTHIecKuil Ko,
ero cporcrsa. Tpanckpunuus — marpuudslii cuHTe3 PHK. IlpuHnune! Tpanckpunmuu:
KOMILIEMEHTAPHOCTh, AHTUIIAPAILIEIIBHOCTh, ACUMMETPUYHOCTb.

Tpancnsuua u ee sranbl. Yuactue TpaHcnopTHeix PHK B OGuocunTese Oenka.
VYcnoBust 6uocunTesa 6enka. KonupoBanve aMuHOKHUCIOT. Pons pubocoM B OMOCHHTE3€E
oenka.

Oprannsanus reHomMa y IPOKapHOT M 3YKapuoT. Peryisinus akTMBHOCTH T'€HOB
y mnpokapuot. ['mmorteza omepona (®. XKakxo0, K. Mano). Perymsaums oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi TOoMeocTas.

Bupycsl — Heknerounsle (OpMBI KM3HU M OOIMraTHele mnapasuThl. CTpoeHwue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

Bupycnsie 3aboneBanusi 4enoBeka, >XKuBOTHbBIX, pactenmit. CIINI, COVID-19,
COLIMAJIbHBIE U METUIIUHCKHE TPOOIIEMBI.

11
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. iBaHOBCKUIA.

Tabauyor u cxemvl: «buocunTes Oenka», «l'eHermyeckuil koa», «Bupycsn,
«bakTepuodarm.

Ipaxmuueckas paboma «Co31aHne MOJIEIN BUPYCA».

Tema 8. ’Ku3HeHHBIN HUKI KICTKH

Krnerounsiit nuki, ero nepuoasl u perymsinus. Matepdaza u muros. OcodeHHoCTH
OpoIeccoB, MpoTeKaromux B HHTepdaze. I[loaroroBka KIETKM K  JIEJICHHUIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKUI), CHUHTETUUYECKUH U TOCTCUHTETUYECKHIM
(MpeMUTOTHUYECKUI) IEpHO bl UHTEP(A3HI.

Marpuunbii  cunre3 JHK — permmkanms. I[lpuHoumner penmkanuu  JJHK:
KOMIUIEMEHTAPHOCTh, TIOJIYKOHCEPBATUBHBINA CHUHTE3, aHTUNAPAIIEIbHOCTE. MeXaHn3m
peruikaiuun JIHK. Xpomocombl. Ctpoenne xpomocom. Ternomepsl M Tellomepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapuOTHUIl. JIUTIJIOMJHBIA M TaruIOMIHBIA HaOOPHI
XpoMocoM. ['oMonoruuHbIe XpoMOCOMBI. [10710BBIE XpPOMOCOMBI.

Jenenue kneTku — MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MPOLIECCHl. TUIIBI
muTo3a. Kapnoknnes n nutokunes. buonorndyeckoe 3Ha4ueHUE MATO3A.

Perymsimus MutoTueckoro nukia kinetku. [lporpammupyemast kiieTouHasi ruOess —
amoInTo3.

Kierounoe sapo, XpoMOCOMBI, PYHKIIMOHAJIbHAS T€HOMUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKU3HEHHBIM MUK KIETKW», <«Mwuto3n, «CrtpoeHue
xpomocomy, «Perumkanus JJHK».

ObopydoeaHue. CBETOBOM MHKPOCKOI, MHUKporpenapaTtsl: «MHTO3 B KJeTKax
KOPEIIKa JTyKay.

Jlabopamopuas paboma «VI3ydeHue XpoMOCOM Ha FTOTOBBIX MUKPOIIpenapaTaxy.

Jlabopamopnuas paboma «Habnrogenne MuUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MHKpOITpEnaparax).

Tema 9. CTpoenue n GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpazue opranu3zMoB. OJTHOKIETOYHBIE, KOJOHHUAIbHBEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxew, OJIHOKJIETOYHbIE TIpUObI, OJHOKJIETOYHBIE BOJOPOCIH, JApPYrue
npotucthl. KooHManbHbIe OpraHU3MBbI.

B3auMocBs3b 4acTeil MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opraHoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHas, MOKPOBHAs,
NpOBOASAIIASl, OCHOBHAas, MexaHuueckas. (OCOOEHHOCTH  CTpOeHHs, (DYHKIMIA
Y PaCIIOI0KEHNS TKaHEHW B OpraHax pacTeHUN.

12
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TkaHM >KMBOTHBIX M YEJIOBEKa. TWIBI JKUBOTHBIX TKAHEH: SNHUTENIHAIIbHASL,
COCIUHUTENIbHAS, MblllIeUHas, HepBHas. (OCOOEHHOCTH  CTpOCHUs, (PYHKIUA
Y PACIIOJI0KEHUS TKAaHEW B OpraHax )KUBOTHBIX U YEJIOBEKA.

Oprassl. BerertaTuBHble U T€HEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI
OpPraHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMM OPraHOB U CUCTEM OPTraHOB.

Omnopa Tena opranusmoB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX
Y1 MHOTOKJIETOYHBIX XMUBOTHBIX. HapykHbIid 1 BHYTpeHHUU ckeneT. CTpOEHUE U THUIIBI
COeIUHEHUS KOCTEH.

JIBI>KeHUE OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMeOOHuHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOYHBIX PACTEHUU: TPOIIU3MbI U HACTHUHU.
JIBr>keHHME MHOTOKJIETOUHBIX KHUBOTHBIX W UE€JIOBEKa: MbllleyHasi cuctema. Pediekc.
CkeneTHbIE MBIl U UX padoTa.

[Iuranme opranusmMoB. llornomieHue BOABI, YIVIEKHCIOTO ra3a M MHUHEPAJIbHBIX
BEILIECTB pacTeHUsMHU. [IuTaHue KUBOTHBIX. BHYTpPUIOIIOCTHOE M BHYTPUKIETOYHOE
nuieBapenue. [luranue no3BOHOUYHBIX KUBOTHBIX. OTIENBI MUILIEBAPUTEIHHOTO TPAKTA.
[InmeBapurenbHble )ene3nl. [InmeBapurenpHas cuctema 4enoBeka.

Jlpixanue opranu3mMoB. Jpixanue pacteHui. Jpixanue >kuBoTHBIX. J{nddy3us razos
yepe3 MOBEPXHOCTh KieTkH. KoxHoe apixanue. [|pixaTenbHas moBepXHOCTh. JKabepHoe
Y JIETOYHOE JbIXaHue. J[pIXaHUE MO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. DJBOIOIMOHHOE
YCI0KHEHHE CTPOCHMS JIETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIXareimpHas cucrema
yenoBeka. MexaHu3M BEHTWILILIUAM JIETKUX Y NTUL W MIICKOIUTAKOMX. Perymsauus
nbIxanus. JlpixareabHble 00bEMBI.

TpancnopT BeecTB y Opranu3MoB. TpaHCIOPTHBIE CUCTEMBI pACTEHHUM. TpaHCcopT
BEILIECTB y KMBOTHBIX. KpoBeHOCHast cucrema U ee opranbl. KpoBeHOCHast cucrema
MO3BOHOYHBIX KMBOTHBIX M 4esoBeka. CepJilie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KPOBOOOpAIEHUS. DBOJIONUOHHBIC YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepia u ee perymsius.

Beigenenne y opranu3moB. BeinenieHue y pacTeHuid. BbinenieHue y >KUBOTHBIX.
Coxkparutenbupie Bakyonu. Opradsl BeineneHus. OuiabTpaius, CeKpenus u oopaTHOe
BCACBIBAHWE KaK MEXaHU3Mbl DPAOOTHI OpraHoB BbIAecHUS. CBSA3b TMOJOCTH Tea
C KPOBEHOCHOW U BBIACIIUTENIBHON cHUCTEMaMU. BbleneHne y N0O3BOHOYHBIX KUBOTHBIX
u denoBeka. [louku. Ctpoenne u ¢yHKUHOHHpOBaHHE HedpoHa. OOpazoBaHHME MOYU
y 4EJIOBEKa.

3amura y Opranu3MoB. 3aiiuTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
M IUCTHl MPOCTEUIIMX. 3alllUTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. Cpeacrsa
IMaCCUBHOM U XUMHWYECKOHN 3aUTEl. OUTOHIIUIEI.

3ammTa y MHOTOKJIETOYHBIX *UBOTHBIX. [IOKpOBBI M MX HpPOW3BOAHBIC. 3aluTa
opranusma ot Oone3Hell. IMMyHHas cucrema yesnoBeka. KieTouHblil U rymMopaibHbIN
UMMYHUTET. BpoxaeHHbII U MpuoOpeTeHHbI crenu@uueckuii UMMYHUTET. Teopus
KJIIOHAJIbHO-ceniekTuBHOro ummyHuteta (II. Dpmux, ®.M. bepuer, C. Touerasa).
BocnanurenbHbie OTBETHI OpraHu3MoOB. Poiib BpOXKIEHHOTO MUMMYHHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JIEBaHUIA.
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PaznpaxkumocTs U perynsiuus y opraHu3MoB. Pa3apakuMocTh y OZHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3paxuMoCTh U peryisilivs y pacTeHuid. PocToBbIE BelllecTBa
U WX 3HAYCHHUE.

HepBHas cuctema u peiiekTopHast perynsius y *)KuBoTHbIX. HepBHas cucrteMa u ee
OTZEJbl. DJBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMbI y KHUBOTHBIX.
OTnensl TOJJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediekc u pediexkropHas ayra.
besycnoBHBIE U YCIOBHBIE PEIICKCHI.

I'ymopanbHas perysiuus U SHIOKPUHHASI CUCTEMA KUBOTHBIX U uesioBeka. JKene3bl
SHJIOKPUHHOM CHCTEMBI M MX TOPMOHBI. JleiicTBHE TOPMOHOB. B3anMOCBs3b HEPBHOU
Y DHJOKPUHHOM cucteM. [ nnortanamo-runoduszapHas cucrema.

Jlemoncmpayuu:

Ilopmpem: WN.11. I1aBinos.

Tabnuysr u  cxemvl. «OAHOKIETOUHBIE BOJOPOCIN», «MHOIOKIETOUHbIE
Bogopocany, «bakrepumn», «lIpocrelimmey, «Opranbl IBETKOBBIX pacTEHUI, « CUCTEMBI
OpraHoB TO3BOHOYHBIX JXUBOTHBIX», «BHyTpeHHee CTpoeHuE HACEKOMBbIX», «TkaHu
pacrenuit»y, «KopHeBsie cucremb», «Ctpoenue ctebns», «CTpoeHHE IHCTOBOU
MJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «lluieBapurenbHas cUCTEMa,
«KpoBeHocHasi cucreMa», «/lpixarenpbHas cucrema», «HepBHas cucrema», «Koxay,
«MpblieyHast cucrema», «BplmenutenbHas cucTEMa», «OHAOKPUHHAA CHUCTEMAY,
«Ctpoenue Mbie», «MMMmyHuter», «KuieyHononoctHeie», «(CxemMa MNHUTaHUS
pacteHuin», «KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE TUIAPHI»,
«CtpoeHue maHapum», « BHyrpeHHee cTpoeHue 0K AeBoro uepss», «HepBHas cucrema
peiO», «HepBHas cucrema msarymkuy, «HepBHas cucremMa MNPECMBIKAIOIIUXCS,
«HepBnas cucrema ntuiy, «HepBHas cucrema miekonutarommux», «HepBHas cucrtema
yesoBekay, «Pedekcy.

Obopyoosanue: CBETOBOM MHMKPOCKOI, MHKPOIMpPEMapaThl  OHOKICTOYHBIX
OpraHu3MOB, MUKpPOIIpPENnaparhl TKaHEl, PAKOBUHBI MOJLTFOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKHX, KUBBIC dK3EMIUIAPhI KOMHATHBIX PACTCHUM, repOaprul pacTEHUU pa3HBIX
OTJIETIOB, BJAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUJICKIIUH
0€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YelloBeKa, 00OpylOBaHUE i JEMOHCTpAIllUU
MOYBEHHOI'0 ¥ BO3JYIIHOTO MUTAHUS PACTEHUM, pacUIEIUICHUS] KpaxMasa U OEJIKOB MOl
nercTBueM (QepMeHTOB, 000pydOBaHUE Ui JEMOHCTpAIMM OMBITOB MO H3MEPEHUIO
JKU3HEHHON €MKOCTH JIETKMX, MEXAaHU3Ma JAbIXaTEIbHbBIX ABUKECHHI, MOJEIH TOJIOBHOT'O
MO3ra pa3uyHbIX )KUBOTHBIX.

Jlabopamopnas paboma «VI3ydeHue TKaHeW pacTEHUN».

Jlabopamopnas paboma «VI3yueHne TKaHEH )KUBOTHBIX.

Jlabopamopnas paboma «I3ydeHue opraHoB IIBETKOBOI'O PaCTEHUS».

Tema 10. Pa3mHokeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHUSI OPraHU3MOB: OecIooe (BKIYasi BEreTaTUBHOE) U TIOJIOBOE.
Buael  Oecrionoro  pa3MHOXEHHUs: TIOUYKOBaHUE, CHOPYJAlusA, (parMeHTanus,
KJIOHUPOBAHUE.
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[TonoBoe pasmuoxkeHnue. [lonoBeie KIeTKH, Win ramersl. Meio3. Ctaguu Meiosa.
IToBenenue xpomocoM B Meio3e. KpoccuHrosep. buonorudeckuii cMbICI Meio3a
Y IIOJIOBOTO mponecca. Meno3 U ero MecTo B J)KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoasiieBoe pazButhe. ['ameroreHe3 y XUBOTHBIX. [l0JIOBBIE KEJE3BI.
OOpa3zoBaHre W pa3BUTHE NOJOBBIX KieTok. CrepmartoreHe3 u ooreHes. CrpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHUEe W AMOPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOpPUOJIOTHS — HayKa
0 pa3BuTHH opraHu3mMoB. Ctagun SMOpHOTreHe3a KUBOTHBIX (Ha TpUMEpPEe JISATYIIKH).
HpoGnenue. Tunbl apobneHus. (OcoOEHHOCTH  APOOJCHUS  MIJICKOMUTAIOIIHX.
3apoablleBble JUCTKU (racTpysisiiusi). 3akiaJKka OpraHoB U TKaHEW U3 3apOJbIIIEBbIX
JUCTKOB. B3amMHOe BIMsSHHME 4YacTell pa3BUBAIOILIErOCs 3apojbliia (dMOpHOHATbHAS
UMHIYKIMS). 3akiajgka IJIaHa CTPOEHMSI >KUBOTHOIO KaK PE3yJbTaT HEPapXUUYECKUX
B3aMMO/ICCTBUI TeHOB. BiusHue Ha 3MOpHOHAILHOE pa3BUTHE Pa3IUYHBIX (PAaKTOPOB
OKPYKarollen Cpebl.

Poct u pa3zButne xuBOTHBIX. [locTaMOproHansHeI nepuoa. [psimoe u Henpsimoe
pasBuTHe. Pa3Butue ¢ Metamop}o30oM y OECIIO3BOHOYHBIX U MO3BOHOUHBIX KUBOTHBIX.
buonornyeckoe 3HaYyeHHE IPSAMOTrO U HENPSIMOIO PAa3BUTHs, HUX PaACIPOCTPAHEHUE
B rpupojie. Tumsl pocta KUBOTHBIX. PAKTOPBI PETYISALINU POCTA )KUBOTHBIX U YEIOBEKA.
Craguu mocTAMOPUOHATBHOTO Pa3BUTHA Y KUBOTHBIX U YelloBeka. [leproipl oHTOreHe3a
yenoBeka. CTapeHre U CMEepPTh KaKk OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxxenue u pazsutue pacteHuil. ['amerodur u cnopogut. Meito3 B )KkU3HEHHOM
nukie pacrenuit. O6pa3zoBaHue CHop B mpoliecce Meilo3a. ['ameTorene3 y pacTeHUi.
OnnoxoTBOpEHNE U Pa3BUTHUE PACTUTEINBHBIX OPraHU3MOB. J[BOMHOE OIIOIOTBOPEHUE
y IIBETKOBBIX pacTeHuit. OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3mbl PEryJsiiii OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemui: C.I'. HaBamus, X. IlIneman.

Tabnuyosr u cxemwi: «BereratuBHoe pa3smHoxkeHue», «Tumbsl Oecronoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOXEHHE  3BIJIEHBI»,
«Pa3smMHOXeHMEe ruapb», «Meio3», «XpomocoMbl», «['amerorenes», «CTpoeHue
AUIEKIIETKU U ciepMaTo3on1a», « OCHOBHBIE CTaIUU OHTOreHe3a», «lIpsimoe u Henpsamoe
pa3BuTHE», «Pa3BuTHE MaWCKOro xyka», «Pa3zsurue capanum», «Pa3sButue Jsrymkm»,
«/IBOMHOE OIJIONOTBOPEHME Y UBETKOBBIX pacTeHUN», «CTPOCHUE CEMSH OJHOAOIBHBIX
Y JBYIOJIbHBIX PACTEHUIN», «KM3HEHHBIN [TUKII MOPCKOM KamyCThD», « ’KU3HEHHBIN [TUKII
MXa», «KW3HEHHBIN HUKJ TAOPOTHUKA», <« KU3HEHHBIN LIUKIT COCHBDY.

Obopyoosanue:  CBETOBOM  MHKPOCKOI,  MHKpPOIIpENapaTbl  SUIEKICTOK
U CIIEpMATO30M0B, MOJENb « LUK pa3BUTHUS JISATYILIKNY.

Jlabopamopmuas paboma «VI3yueHue CTPOEHHUS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIpENapaTaxy.
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Ilpakmuueckass paboma  «BbIsSBIEHHE TIPU3HAKOB CXOJCTBA  3apOABIIICH
ITO3BOHOYHBIX )KUBOTHBIX).
Jlabopamopuas paboma «CTpoeHUE OPraHOB Pa3MHOKEHHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHUSI W pPa3BUTHSl F'€HETUKM Kak Hayku. PaGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU T'€HETHKU. PaboThI
HK. KomsuoBa, H.M. BasunoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
10.A. ®umumaenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHbBIC TEHETHYECKHE TIOHSTHS ¥ CHUMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeJIbHbIC TE€HBI, aJIbTepPHATUBHBIC MPU3HAKHU, TOMUHAHTHBIM U PEIICCCUBHBINA MPU3HAK,
TOMO3WT0Ta, TETEPO3UTOTa, YHUCTas JHUHUS, THOpUIbI, TeHoTun, (penotun. OCHOBHbBIE
METONbl ~ TEHETHUKH:  THOPUIOJOTUYECKUM,  ITUTOJOTUYECKUN,  MOJEKYJISIPHO-
T€HETUYECKU .

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mengens, I'. ne ®puz, T. Mopran, H.K. Konsnos, H.1. BaBuios,
A.H. benozepckutii, I'.J]. Kapnieuenko, FO.A. ®unumaenko, H.B. TumodeeB-PecoBckuii.

Tabauyvt u cxemvi: «MeToabl TEHETUKNY, «CXEMBbI CKPEIITUBAHUS.

Jlabopamopuas paboma «pozoduina kak 00bEKT reHETUYECKUX UCCIICTOBAHUN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. [lepBbiit 3aKkoH MeHaenss — 3aKoH euHO00pa3us
ruOpu0B TiepBoro mokosieHus. IlpaBuno momuHupoBanus. Bropoit 3akon Mennens —
3aKOH PpACIIEIUICHUS TpU3HAKOB. [luTonornyeckue OCHOBBI MOHOTHOPHIHOIO
CKpemuBaHusl. [ umnoresa 4yucToThl raMer.

AHanu3upymoniee ckpemuBanue. [IpomMexyTouHbId XapakTep HaclelI0BaHUSI.
Pacmiennenne npu3HakoB IPU HEMOJIHOM JIOMUHHUPOBAHUU.

Hurubpunnoe ckpeuruBanue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBUCHMOTO
HacJieI0BaHus MpU3HaKOB. [{uTomornueckre OCHOBBI IUTMOPUIHOTO CKPEIIMBAHUS.

CuemienHoe HacnefgoBanue mpusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICIOBAaHUE TE€HOB, HAPYIICHUE CIEIJICHUS MEXIY T€HaMH. XPOMOCOMHAS TEOPUs
HACJIEACTBEHHOCTH.

I'enetnka mnona. XpPOMOCOMHBIM MEXaHHM3M OIPEAEICHUsS TMoja. AYTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. [ OMOramerHelii M rereporaMeTHbll IMoj. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HaciiemoBanue npu3HaKkoB, CUEIUIEHHBIX C MOJIOM.

I'enorun kak nenoctHas cucremMa. [lmeloTpornus — MHOKECTBEHHOE JICHCTBUE I€HA.
MHOXeCTBEHHBIN AJJICINU3M. BzanmoneiicTBue HeaJUICIbHBIX T'CHOB.
KommiementapHocts. Jnuctas. [lonumepusi.

['eHeTnyeckuii KOHTPOJb Pa3BUTHsI PACTEHUMN, KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOIOTMYECKUX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (PyHKIMM. ['eHeTnueckue
MEXaHU3Mbl CHUMOMOTEHE3a, MEXAaHU3Mbl B3aUMOJICUCTBUS «XO3IMH — Mapa3uT
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U «XO3IUH — MHUKpOOMOM». ['€HeTHMYecKue acmleKThl KOHTPOJIS UM U3MEHEHUS
HACJIE/ICTBEHHON MH(OpPMAIIUHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.
Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras.

Tabruyvr u cxemwvr: «llepBeiii u BTOpOM 3akoHBI Menpaens», «Tperuil 3akoH
Menpnens», «AHanu3upyloliee CckpemuBanuey, «HemomHoe aoOMUHHpOBaHUEY,
«CrierieHHOe HacJeI0BaHNE MPU3HAKOB y Ipo30oduiby», «['eHeruka momnay, «Kapuorun
yenoBekay, «Kapuorun gpozodunsy, «Kapuworun nruie», «MHOXKECTBEHHbBIN
ajenusm», «Bzaumonencreue reHoBy.

Obopydosanue: MOJEIb NJI1 JEMOHCTpPAllMM 3aKOHOB €IMHOOOpa3usi THOpHUAOB
MIEPBOTO IMOKOJIEHHUS] M PACIICIUICHUS MPU3HAKOB, MOJEb ISl AEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOT0 HACJEAOBAaHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTpPAIMU CIEMICHHOTO
HACJIeIOBaHUS MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpozoduiay.

Ilpakxmuuecxas paboma «VI3ydeHne pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS
y IPO30(HITBI».

llpakmuueckas paboma «W3ydeHue pe3ylbTaToB IUTHOPUIHOTO CKPEIIMBAHUS
y IpO30(HITBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYHMBOCTH

BzaumoneiictBue reHotuna W cpeabl npu  GOpMUPOBaHUM  (PEHOTHIA.
N3meHunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJWYECTBEHHBIE TMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJICICTBEHHAsI U HACJIEACTBEHHAS.

MoaudukanmonHas  W3MEH4YUBOCTh.  Pomb  cpenbl B (pOPMUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYuBOCTH. HopMa peakiuu mnpusHaka. BapuarmoHHBIA psjl
u BapuanuonHas kpuBas (B. Horamncen). CBoiictBa MoAM(pUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTunuyeckas n3MeHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW U3MEHUMBOCTH. BUbI
TeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHAS.

KoMOuHaTtuBHas W3MEHYMBOCTh. Meio3 UM TOJOBOW MpOILEeCC — OCHOBA
KOMOWHATUBHOW W3MEHUYUBOCTH. POJIb KOMOWHATHUBHON HM3MEHYMBOCTH B CO30aHUU
TEHETUYECKOT0 pazHoo0pa3usl B Mpeesax OJHOro BUA.

MyranroHHas U3MEHYMBOCTb. BUIbI MyTallii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHBIC ¥ UHAYLIIUPOBAHHBIC MyTallUU. SIJIEpHBIC U [IUTOMIA3MATUYECKUE MYTAIINH.
CoMarnueckre U moyioBble MyTaluu. [[puurHbl BOSBHUKHOBEHUSI MyTalnil. MyTrareHsl 1
UX BIUSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO IIpoliecca. 3aKOH
TOMOJIOTHYECKUX Ps0B B HacneAcTBeHHOM n3menunBocty (H. M. BaBuios). BuesnepHas
M3MEHUYMBOCTh U HACIICICTBEHHOCTb.

Jlemoncmpayuu:

llopmpemui: I'. ne ®pus, B. Moranncen, H.M1. Basuios.

Tabnuyvt u cxemol: «Busbl ”BAMEHUUBOCTHY, «MoauduKaliuoHHAsT U3MEHYUBOCTDY,
«KomOuHaTUBHAs HM3MEHUYMBOCTBHY», «Meio3y», «OmnomoTrBopenue», «l'eHeTnueckue
3a00JIeBaHMS YeTIOBEKa», «Buabpl MyTaruiiy.
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Obopyoosanue: XUBbIE U TepOaApPHBIC HIKIEMIUISIPbl KOMHATHBIX PACTECHUH, pUCYHKHU
(ororpadun) KUBOTHBIX C pa3IUYHBIMU BUJIAMU U3MEHUYHBOCTH.

Jlabopamopuas paboma «WccnenoBaHue 3aKOHOMEPHOCTEW MOIUPUKAITMOHHOM
n3MeHYnBoCTU. [locTpoeHNE BapuallMOHHOIO psAZla U BAPUALTMOHHON KPUBOW.

Ilpakmuueckass ~ paboma  «Myrtamuu y  apo3oduiabl  (Ha  TOTOBBIX
MHUKPOIIPENapaTax)».

Tema 14. I'eneTuka yesoBeka

Kapunorunn 4enoseka. MexayHapoaHass mnporpaMma MCCIEIOBAHUS T'€HOMA
yeyoBeka. MeTonbl M3ydeHHUs T€HETHKHU YeJIOBEKa: IeHeaJOrMYeCKWid, OJIM3HEIOBbIN,
IUTOTCHETUYECKUW, TOMYJSIIUOHHO-CTATUCTUYECKUN, MOJICKYJISIPHO-TE€HETUYECKHUI.
CoBpeMeHHOE  OINpeJesieHHe  TeHOTUIIA: MMOJJTHOTEHOMHOE  CEKBEHUPOBAHMUE,
FeHOTUNUpoBaHue, B TOM uuciae ¢ nomompto [I[P-ananuza. HacneacrteeHnubie
3a0oyieBaHMsl 4YeloBeKa. ['eHHbIE W XPOMOCOMHBEIE O0Je3HM dYenoBeka. bomnesnu
C HACJIEICTBEHHOM MPEAPacIiONiOKEHHOCThIO. 3HAYEHHE MEIUIIMHCKON TE€HETUKHU
B MPEIOTBpAIllEHUH M JICYCHUUW TEeHETHYECKMX 3a0ojieBaHUM uelloBeka. Meauko-
TEHETUYECKOEe KOHCYIbTUpOoBaHHe. CTBOJIOBbIE KIIETKU. [lOHSITHE «TE€HETHYECKOro
rpy3a». OJTHYECKHE AaCHEeKThl HCCICIOBAaHMN B 00JacTH pEeJaKTUPOBAHUS TE€HOMA
Y CTBOJIOBBIX KJIETOK.

['eneTrnueckue (bakTOphI TTOBBIIIIEHHON YYBCTBUTEIIbHOCTH YeJI0BEKa
K (U3MYECKOMY U XHMHYECKOMY 3arps3HEHUIO OKpyKarouiehd cpeanl. ['eHeTnueckas
MPEAPACIION0KEHHOCTh YEIOBEKA K MATOJIOTHUSM.

Jlemoncmpayuu:

Tabnuyvr u cxemovr. «Kapuorunm uyenoBeka», «MeTombl H3y4eHHs] TEHETUKH
yesIoBeKay, «I eHeTHUecKue 3a00JIeBaHUs YSTIOBEKAY.

llpaxmuueckas paboma «CocTaBie€HHUE U aHAJIU3 POIOCIOBHOM.

Tema 15. Cenexkuusi OpranHn3mMoB

JlomecTukanusa W CeJIeKIUs. 3apOKICHHE CEJNEKUUH W JOMECTHUKALMU. YYEHUE
H.W. BaBuioBa o lleHTpax MpoMCXOXKJIECHUS U MHOT0OOpa3usi KyJbTYPHBIX PACTEHUH.
Ponp cenekuuu B CO3J@aHUM COPTOB PAcTEHHM M TOpoA KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTHYECKMX PSJOB B HACIEJACTBEHHONW HW3MEHYMBOCTHU
H.W. BaBunoga, ero 3HaueHue 115 CEICKIIMOHHOW pabOTHI.

Meronbl  cenekiMOHHOM  paboThl.  MckyccTBeHHBIH  OTOOpP:  MAacCOBBIM
Y WHJIUBUYaJTbHBIA. DTanbl KOMOUHAIIMOHHOM cenekiuu. McnpiTanue npou3BoauTenei
10 NOTOMCTBY. OTOOpP MO r€HOTUIY C MOMOIIBIO OLUEHKH (PEHOTHIIA TOTOMCTBA U 0TOOP
10 TEHOTHUITY ¢ Tomombio ananmu3a JIHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJI CEJICKIIMOHHOM paboThl. PaguaninoHHbIi 1
XUMUYECKUN MyTareHe3 KaK WMCTOYHMK MYTalui y KYJIbTYPHBIX ()OpM OpPraHU3MOB.
Hcnonp3oBaHuE TE€HOMHOI'O PEIaKTUPOBAHMS U METOA0B pexkoMOuHaHTHRIX JIHK
JUJIS1 TIOJTYYE€HUSI UCXOTHOTO MaTepuaia sl CeJICKIHUU.
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[Tonydyenne nonuriionioB. BHyrpuBuioBas rubpunuzanus. biuskopoacTBeHHOE
CKpellMBaHue, WM WHOpuauHr. HepoJcTBeHHOE CKpelMBaHue, WM ayTOPUIUHT.
['etepo3nc m ero npuuumHbl. Mcnonb3oBanue rerepos3uca B cenekuuu. OtnaneHHas
rubpuauzanus. Ilpeogonenne Oecriogus MEXBUAOBBIX THOpUIOB. JlocTuxkeHuUs
CEJICKIIUU PACTEHUM U )KUBOTHBIX.

CoxpaHeHre U U3y4YEHHE T€HETHMUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JTUKUX POAUYEN 7l CO3/IaHMsl HOBBIX COPTOB M THOPHUIIOB CEIhCKOXO3SMCTBEHHBIX
KYJBTYP.

Jlemoncmpayuu:

llopmpemuwi: H.W. Basunos, 1.B. Muuypun, I'.Jl. Kapneuenko, IL.I1. JIykbsineHko,
b.JI. Acraypos, H. bopnoyr, JI.K. benses.

Tabruyvr u cxemol. «LleHTpbHl MPOUCXOXKAECHHUS M MHOro0Opasusi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKMX pANOB B HACIEICTBEHHOW W3MEHUYUBOCTHY,
«Metonpl ceneknumny, «OTaaneHHas THOpuIu3anus», «MyTareaesy.

Jlabopamopuas paboma «3ydeHue COPTOB KYJIbTYPHBIX PACTEHUUA MU TIOPOJ]
JIOMAITHUX KUBOTHBIX.

Jlabopamopuas paboma «I3ydeHue METOJIOB CEJEKIIUU PACTCHUI.

IIpaxmuuecxas paboma «IIpuBUBKa pacTCHUII.

IOkckypcuss  «OCHOBHBIE  METOJIBI M JOCTHKEHHS  CEJEKIIMU  PACTECHHM
U KUBOTHBIX (Ha CEJEKIIMOHHYIO CTAHIUIO, TUNIEMEHHYIO (hepMy, COPTOUCTBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3AMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O
LEHTPA)».

Tema 16. buorexHo/10rust ¥ CHHTeTHYeCKasi OMOJI0TUst

OOBeKThI, UCNIONIb3YEMbIE€ B OMOTEXHOJIOTHUH, — KJIETOUHBIE U TKAaHEBbIE KYIbTYPBI,
MUKPOOPIaHU3MBbI, UX XapaKTepUcTUKa. TpaaullMOHHas OMOTEXHOJIOTUA: XJIeOoneueHue,
MOJIYUEHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAENIME. MUKPOOUOIOTMUECKUIT CHUHTES.
OOBeKTbl MHUKpPOOUONIOTHYECKUX TexHoJoTul. I[IpousBomcTtBo Oenka, aMHUHOKHCIOT
Y BUTAMUHOB.

CozaHue TEXHOJNOTMH W WHCTPYMEHTOB  II€JICHAIIPABICHHOIO HW3MEHEHHUS
U KOHCTPYMPOBAHHUSI T€HOMOB C LIEJIbIO MOJYYECHHS] OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEpIKallIUX HE BCTPEUAIOIUECs B MPUPOJIe OMOCUHTETUYECKHE TTYTH.

Knerounas wnxenepus. Meroapl KyiabTypbl KIETOK W TKAaHEW pPacTECHUU
u )kuBOTHBIX. Kprobanku. ComaTuueckas raOpuan3anus 1 COMaTHYECKU IMOPUOTeHE3.
Hcrnonp30BaHue ramionioB B CEIEKIUU pacTeHu. MCKycCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKIMA SMUEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALMHU SJIED
KJIETOK.

XpoMocoMHass M TeHHasg WHXeHepusa. VICKyCCTBEHHBIM  CHUHTE3 TIeHa
u  KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTwkeHuUs U MEpPCHEeKTUBBI
XPOMOCOMHOM W T€HHON WMHXEHEPUHU. DKOJOTHUYSCKHE M ITHUYCCKUE MPOOJIEMBI TEHHOM
VH)XCHEPUH.
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Menuuunckue — OuorexHosmoruu.  IloctreHomMHass — nudpoBas  MeIUIIUHA.
[MIP-muarnoctuka. MeTabOOTOMHBIA aHANK3, TEHOIICHTPUYECKUN aHaju3 IMpOTeoMa
YeJoBeKa ISl OLIEHKM COCTOSIHUSA €ro 370pOBbs. Vcronb30BaHHE CTBOJOBBIX KJIETOK.
TapreTtnas Tepanus paka. 3D-OnounxkeHepus 11t pa3pad0TKH (pyHIaMEHTaIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTUM, CO3AaHUsI KOMIUIEKCHBIX TKaHEHl COYeTaHUEM TEXHOJOTHM
TpeXMepHOro  OWOnmpUHTMHTa U ckapdonauHra A  peleHus  3a1ay
NIEPCOHATIM3UPOBAHHOW MEIHUIIVHBI.

Co3gaHne BEKTOPHBIX BAKIIMH C ENbI0 0OecreueHus KOMOMHUPOBAHHOM 3alUThI
OT  BO30OyauTENEH OPBN, YCTAaHOBJICHUE  MOJICKYJISIPHBIX ~ MEXAaHU3MOB
¢yukuonupoBanus PHK-conmepkammx BHpPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHbIE
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

Jlemoncmpayuu:

Tabruyvr u cxemwvl: «Vcnob30BaHUE MHUKPOOPTraHU3MOB B IMPOMBIIIEHHOM
MIPOU3BOACTBE», «KileTouHas nHxeHepusn», «['eHHass HHKEHEepUsD.

Jlabopamopuas paboma «3ydeHne o0bEKTOB OMOTEXHOIOTHI.

IIpaxmuueckas paboma «IlonydeHrne MOJOUHOKHCIIBIX TPOTYKTOBY.

Oxckypcusi  «bUOTEXHONIOTMST —  BaXKHEWINAs  MPOU3BOAMTENIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TTPOU3BOJICTBO)».

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMSI.

Tema 1. 3apokaeHue U pa3BuTHE 3BOJTIOIUOHHBIX NMPEACTABJICHUA B OHOJIOT MU

OBomonmonHas teopust Y. {apeuna. IIpeanocbuiky BOSHUKHOBEHUS JapBUHUA3MA.
JKu3Hb 1 HayyHas nesrtenbHOCTh Y. /lapBHHa.

JBroxymue cuiabl 3Boiouuu BHAOB 1o Y. JlapBuHY (BbICOKas HHTEHCHBHOCTH
pPa3sMHOXKEHHUSI OPraHM3MOB, HACJIEICTBEHHAs! H3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoi Teopum 3Bomoiuu (CTDI). HelitpanpHas teopus
sBooIMKM. CoBpeMeHHasi 3BOJIIOLIMOHHAsA OMOI0THs. 3HaY€HUE SBOJIIOIIMOHHON T€OpUHU
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KAPTUHBI MUDA.

Jlemoncmpayuu:

llopmpemui: Apucrotens, K. Jlunneit, XK.b. Jlamapk, 3.2K. Cent-Unep, K. KroBbe,
Y. lapsun, C.C. YerBepukos, 1. W. llImansraysen, . Xonnenn, /I.K. benses.

Tabnuywvr u cxemvi: «Cucrema >xkuBoil npuponbl (mo K. Jlunuero)», «JlectHuna
®KUBbIX cymecTB (o Jlamapky)», «Mexanusm GOpMHUPOBAHUS TMPUCIIOCOOTCHUIM
y pacteHuil W xuBOTHbIX (mo Jlamapky)», «Kapra-cxema mapmipyra MyTelIeCTBUS
Y. Hapsunay», «Haxonku Y. JlapBunay, «®@opmbl 00pb0bI 3a cyriecTBOBaHuEY, «Ilopoab
ronyoei», «MuorooOpasue KyabTypHbIX (opMm KamycTbl», «llopoasl gomamHux
JKUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUIOB (1o Y. JlapBuny)», «Cxema
COOTHOIIEHUS JBWXXYIIUX CHJ 3BOMIOLUN», «OCHOBHBIE IOJOKEHUS CHUHTETUYECKON
TEOPHUH IBOJIFOLIUN.
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Tema 2. MUKPO3IBOIIONHSA U €€ Pe3yJbTaThl

[Tonynsiius Kak >IeMeHTapHas equHULA 3BOIIOIMU. COBpEMEHHbBIE METO/IbI OLIEHKU
TEHETUYECKOro pa3zHooOpa3ust M CTPYKTypbl nonyisiuuid. l3menenune renodonaa
NOMYJISIMUM  KaK 3JEMEHTapHOE 3BOJIIOLIMOHHOE SBJEHHE. 3aKOH TI'€HETUYECKOIo
pasHoBecus JI. Xapau, B. Baitn6epra.

OnemeHTapHble (HAaKTOPhI (ABUKYIIUE CHUIIBI) SBOJIONWKA. MyTallMOHHBIN TPOIIECC.
KoMOuHatuBHass u3MeHUMBOCTH. Jlpeli TEeHOB — ciy4yailiHble HEHalpaBJICHHbIE
M3MEHEHMS 4acToT ajuiened B nonymiuusx. D¢ dext ocnoBarens. Murpauuu. U3omnsius
NOMyJISIUiA: reorpaguueckas (IpocTpaHCTBEHHAs), OMogorunyeckas (penpoayKTUBHAS).

EcTecTBenHbIi 0TO0p — HANPaBISAIOMIHKA (HhaKTOp IBOTFOIIH. DOPMBI €CTECTBEHHOTO
orOopa: ABWXKYIIWN, CTAOWIM3UPYIOUTUH, paspbiBatonuii (au3pyntuBHbIN). [lomoBoi
0T00p. BO3HUKHOBEHHUE U HBOJIIOLMS COLIUATILHOTO MTOBEIEHUS )KUBOTHBIX.

[Ipucrnoco6eHHOCTh OpraHU3MOB KaK pe3yabpTar MHKPO3BOJIIOLINH.
Bo3HukHOBeHUE MPUCIIOCOOIEHUN Yy OpraHu3MoB. ApoMop(]o3bl U HAMOATANTALUU.
[Tpumepsl mpucnocoOiaeHnit y OpraHu3MoB: Mopdoiornueckue, (HU3HOIOrHYEcKue,
OonoxuMHuueckue, moseaeHuIeckre. OTHOCUTETHLHOCTH MTPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpo3Boonnu. M3onsnusa — kiaroueBol ¢gakTop BuaooodpasoBanus. [lytu u cnocoOsl
BUJ1000pa30BaHUs: AJJTONaTPUIECKOE (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MONUIUIONn3aIus, THOpuan3amus). JmuTeasHoCcTh
HBOJIFOLIMOHHBIX ITPOLECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOT0 pa3Hoo0pasusl.

Ponb 3BOMIOIIMOHHON OWUONOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPaHEHUS
OouopazHooOpa3usi. MHUKPOIBOJIONUS ¢  KODBOJIONMS IMApa3uTOB U HMX XO3SEB.
Mexanu3mMbl GOpMUPOBAHUST YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemwi: C.C. YerBepukos, J. Maiip.

Tabauysl u cxemovl. «MyTallMOHHAs U3MEHUUBOCTBY, «llomynsiinoHHas cTpykTypa
BUja», «Cxema TposBICHHUS 3akoHa Xapau—BaitHOepra», «J[Brwkyiue Cuibl
IBOJIIONUKY,  «ODKOJOTHMYECKas M30JALUA  TMONYASIUN  ceBaHCKOM  (opemm»,
«['eorpadmyeckas 304N JTUCTBEHHHUIIBI CHOMPCKOM M JMCTBEHHUIIBI JAypPCKOI»,
«llonynsiuMOHHBIE BOJHBI YWCIEHHOCTH XWUIIHUKOB U XKEpPTB», «(Cxema IeUcTBUA
€CTeCTBEHHOro 0T00pa», «Dopmbl 00pbOBI 3a cyliecTBOBaHUE», «UHIyCTpUalbHbIN
MenaHu3M», «Kusbpie nckonaembie», «lIOKpOBUTEIBCTBEHHAs OKpacKa >KHUBOTHBIXY,
«IIpepynpexnaronias OKpacka KUBOTHBIX», «Du3nonornuyeckue aganTanum»,
«IIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTENIBHOCTEY, «Kpurepuu Buaa», «Buabl-
nBoitHukn», «CrTpykTypa Buaa B npupoge», «CrocoObl BHUI000pa30oBaHUS»,
«['eorpapmueckoe BHUIO00Opa3OBaHME TPEX BHUJOB JIAHJBIIEH», «DKOJOTMYECKOE
BUI000pa3oBaHue BUNIOB cuHUI, «llomumionasr pacteHuit», «KamycTtHo-penednbii
ruopuy.
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Obopyoosanue: repObapuu pacTEHUM, KOJUIEKIIMM HACEKOMBIX, 4Yydeia IITHIl
U 3BEpell C MpUMeEpaMH pa3iIudHbIX MPUCHOCOOJICHUM, Yydesia MTUIl U 3Beped pa3HbIX
BUJIOB, repOapuu pacTeHUM OJIM3KUX BUI0B, 00PA30BABIIMXCS PA3IUYHBIMU CIIOCOOAMU.

Jlabopamopuas paboma «BbISIBICHHE H3MEHIUBOCTH Y 0COOCH OJTHOTO BHIAY.

Jlabopamopuas paboma «llpucnocoOiieHUs] OPraHU3MOB U WX OTHOCHTEIbHAS
11e7IECO00Pa3HOCThY.

Jlabopamopuas paboma «CpaBHEHHE BUIOB TT0 MOP(OIOTMIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIIOLNS U €€ Pe3yJIbTAThI

Meronbl u3ydeHus MakpodBoitouuu. IlajmeoHTonornuyeckue MeTolbl H3y4eHHUs
sBommonu. [lepexonnbie GopMbl U GUIOTEHETUUECKUE PSIIbl OPraHU3MOB.

buoreorpaduueckue metoapl u3zydenus spomonun. CpaBHeHne Guopsl U QayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue ob6xactu 3emin. Buasl-sHaemMuku
U PEITUKTBHI.

OMOpHONIOTUYECKUE U  CPAaBHUTENBHO-MOP(OIOrHUECKUE METOJbl HU3yUECHMUS
ABONIOUMH. ['€HETMYEeCKHME MEXaHM3Mbl 3BOJIIOIUMU OHTOI€HE3a U MOSBIICHHS
HBOJIFOLIMOHHBIX HOBIIECTB. |'OMOJIOTMUHBIE U aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-T€HETUYECKHUE, OMOXMMHUYECKHE U MAaTEMaTHUYECKUE
METOIBl M3YYEHHsI JBOMIOUMU. ['omosornusHble TeHbl. COBpPEMEHHBIE METOJbI
NOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIIOIUSI TEHOMOB.

OO6uue 3akoHOMEpHOCTH (MpaBuia) dBoiouu. HeoOpaTUMOCTh 3SBOIIOLMHU.
AnantuBHasa paguanvs. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLUU.

Jlemoncmpayuu:

Ilopmpemwvi: KM. bap, A.O. KoBaneckuit, ®. Mroep, O. I'ekkenb.

Tabnuyvt u cxemvi: «DUIOTCHETUYECKUN PsAI  JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yonle sueprl», «Crerouedansny, «Punno@uts», «CeMeHHbIE ManopOTHUKN,
«buoreorpaduueckue 30ub1 3eMany, «/pelid konTuHeHTOBY, «PenukThly, «HauanpHbie
CTaguu SMOPHOHAIBHOTO PAa3BUTUS TO3BOHOYHBIX JKUBOTHBIX», «l OMOJOTHYHbBIE
U aHAJIOTMYHbIE OpraHbl», «PynmuMeHTbD, «ATaBU3MBD»Y, «XPOMOCOMHBIE HAOOpPBI
yejnoBeKa M uMIaH3e», «l7aBHble  HampaBieHUs — 3Boaonuuy,  «OOmme
3aKOHOMEPHOCTH 3BOJIFOLIUN.

Obopydosanue: KOJNIEKIUU, TepOapuu, MYJISKH HCKOIMAEMBIX OCTATKOB
OpPraHU3MOB, MYJSDKHM TOMOJOIMYHBIX, AHAJIOTMYHBIX, PYIMMEHTAPHBIX OPraHoB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenne U pasBUTHE KU3HHU HA 3emJie

Hay4Hble runote3bl IpOMCX0XKIEHUS KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIIEPMHUSL.
JloHay4HBIE TIPEACTABICHHUS O 3apOKICHUM JKW3HM (KpeaunoHusM). ['mnoresa
IIOCTOSIHHOI'O CaMO3apoKJIEHUsl KWU3HU U €€ omnpoBepxxkeHue onbitaMu O. Penwm,
JI. Cnanmnanuianu, JI. [Tacrepa. [IpoucxoxieHue >kM3HU U aCTPOOUOJIOTHSI.
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OcHOBHBIE ATallbl HEOpraHuueckod sBojtonuu. llmanerapHas (reonoruyeckas)
HBOJIOLMS. XUMHUYECKash HSBONIIOLMA. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEILIECTB
u3 Heoprannueckux. Omeir C. Mumnepa u I. HOpu. OOpazoBaHue MNOIUMEpPOB
n3 MoHoMepoB. KoamepBatnHas rumnore3a A.M. Omnapuna, rumore3a NEPBUYHOIO
oynbona J[. XonpgeitHa, reHerudeckas rumote3a I'. Memnepa. Puboszumsl (T. UYek)
u runore3a «mupa PHK» V. I'unbepra. @opmupoBanue MmeMOpaH ¥ BO3HUKHOBEHHE
IIPOTOKJIETKH.

Hctopusa 3emnn um Meroasl ee u3ydeHus. Mckomaemble OpraHMYECKUE OCTATKU.
['eoxpononorust u ee MeroAapl. OTHOCHUTENbHAsT M aOCOMIOTHAs T'€OXPOHOJIOTHS.
["'eoxpoHosornyeckas IKana: 30Hbl, 3pbl, IEPUOBL, SMTOXU.

HavanpHble 3Tanel opraHnyeckoil 3Boyironuu. llosBiaeHrne u 3BOMIIOIUSA MEPBBIX
KJIETOK. DBojtonusa Metabonu3ma. Bo3sHukHOBeHHE NepBbIX 3KOcUcTeM. CoBpeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHajor MepBbIX Ha 3emuie cooOuiecTB. CTpOMaTONUTHI.
[IpokapuoThl U 3YKapHUOTHI.

[Ipoucxoxnenue sykapuoT (cuMOMOreHe3). DBONIOIMMOHHOE MPOUCXOXKICHUE
BUPYCOB. [IponCX0XKAEHNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPy MHOTOKJIETOYHBIX OPraHru3MOB.

OcHOBHBIE OJTanbl ABOJIOUMM BBICIIMX pacTeHUuH. OCHOBHBIE apoOMOPQO3bI
pacrenuid. Beixon pacrenui Ha cymy. [losBieHne ciopoBBIX paCTEHHH U 3aBOCBAHUE
uMu cymn. CemeHHbIe pacTeHus. [IpoucxoxaeHre IBETKOBBIX PACTEHUM.

OcCHOBHbIE 3Tambl 3BOJIIOLUU KUBOTHOTO MHpa. OCHOBHBIE apoMoOp( o3kl
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
IlepBbie  XxOpaoBbie KUBOTHbIC. JKU3HB B BOAE. OBOJIOIMA MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwiuid. [IpoucxoxaeHre MIESKOMUTAIOMIUX U TTHIL.
[Tpuniun kmoueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMU W MO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3emiie 10 3paM M MEpUOJaM: apxeil, IpPOTEPO30M, MaJeo30M,
Me3030i, KaifHo30M. OOImas XapakTepUCTHKa KIUMaTa M T€0JIOTHYECKHX IMPOIECCOB.
[TosiBneHue W paciBeT XapaKTEpPHBIX OPraHU3MOB. YTIE0Opa30BaHUE: €T0 YCIOBHUS
U BJIMSTHUE Ha Ta30BbIM COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHHSI — OKOJOTHYECKHME KpHU3HUChl mpounuioro. [IpuynHbI
U CIEICTBUS MAacCOBBIX BbIMUpaHUW. (COBPEMEHHBIA JKOJIOTMYECKUN KpHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6nopaznooOpasus Ha 3emIie.

CoBpemeHHasi cuUCTeMa OpraHuyeckoro wwupa. llpuHnunsl knaccudukanuu
opranu3MoB. OCHOBHBIE CHCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

Jlemoncmpayuu:

llopmpemuwi: ©. Penn, JI. Cnannanuanu, JI. Ilacrep, 1.1. Meunukos, A.1. OnapuH,
H. Xonneiin, I'. Mennep, C. Mumep, I'. FOpu.

Tabauyvr u cxemvr: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa
10 U3YYEHHIO CaM03apOXKaeHUs KU3HN», «Cxema omnbita C. Musepa, I'. FOpuy», «tansl
HEOpPraHWYeCcKon sBomonum», «l'eoxpoHosornyeckas mkana», «HawyanpHble >Tanbl
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OpPraHMYECKOW 3BONIONUNY», «CxeMa 00pa3oBaHUs JYKAPUOT IyTEM CHUMOMOTEHE3a»,
«Cuctema XUBOM mnpupoasl», «CTpoeHue BUpycay, «ApoMopdo3bl pacTeHUI»,
«Punnodguter», «OMHOKIETOUHBIE BOJIOPOCIHH», «MHOIOKIETOYHBIE BOJIOPOCIH,
«Mxm», «llanmoporaukn», «l'omocemeHHble pacTeHus», «OpraHbl [BETKOBBIX
pactenuii», «Cxema pa3BUTUA JKHUBOTHOTO MHUpPa», «ApoMOpPQO3bl KUBOTHBIXM,
«IIpocrenmue», «Kumeynononoctuele», «llnockue yepBu», «HUneHUCTOHOTHEY,
«Pw10B», <«3emHOBOMHBIE», «IIpecMbikaromuecs», «IItumply, «MIieKoMUTAOITHEeY,
«Pa3BuTHe XU3HM B apXEUCKOU 3pe», «Pa3BuThe KU3HU B MPOTEPO3OUCKOU 3PER,
«Pa3BuTHE XU3HM B MaAJICO30MCKOM 3pe», «Pa3BUTHME KU3HU B ME3030MCKOU 3pey,
«Pa3BuTne XU3HU B KaWHO30MCKOW 3pe», «COBpEeMEHHas CUCTEMa OPraHUYECKOro
MHUPa».

Obopyoosanue: Tepbapun paCTEHUN Pa3TUYHBIX OT/IETIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIE TPENapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKUMU HWIJIOKOXKHX,
CKEJIEThI ITO3BOHOYHBIX )KUBOTHBIX, Uy4esa NTULl U 3BEPEU, KOJUIEKIIMA OKaMEHEJIOCTEM,
MTOJIE3HBIX UCKOIMAEMBIX, MYJISIKA OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupmyanvnasa nabopamopuas paboma «MogenupoBanue onbiToB Mumepa—tOpu
M0 W3YYCHWIO a0WOTCHHOTO CHHTE3a OPraHUYeCKHX COCAUHCHHA B TIEPBHYHOU
atmocdeper.

Jlabopamopuas paboma «VI3ydeHue M OnvcaHrue UCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHUu3MOBY.

Ipaxmuueckas paboma «V3ydeHue oCOOEHHOCTEN CTPOEHUS! PacTeHUU pa3HbIX
OTZIEIIOBY.

llpakxmuueckass paboma «VI3yueHne OCOOCHHOCTEM CTPOEHUSI TMO3BOHOYHBIX
JKUBOTHBIX).

Tema S. IIponcxoxaeHue yea0BeKa — aHTPONOr eHe3

Paznens! n 3agaun anTpornonorun. MeToabl aHTPOIIOIOTHH.

CraHOBJEHHE TMPEACTABICHUNA O MPOUCXOXKIECHUU 4elloBeKa. Pemurunosnbie
B033peHus. COBpEMEHHBIE HAYUYHbIEC TEOPUU.

CxoncTBo uenoBeka € KUBOTHBIMH. (CHCTEMAaTHM4ECKOE IOJOKEHUE 4YEJIOBEKa.
CBuaeTensCTBa CXOJICTBA YEJIOBEKA C )KMBOTHBIMH: CPABHUTEIbHO-MOP(OJIOrHUYECKHE,
IMOpHoNIoTHIecKre, GU3NOI0ro-OnoXuMuYecKue, mopeneHyeckne. OTIMYus YeaoBeKa
OT >KUBOTHBIX. lIpAMOXOXKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta ¥ BTOPOM CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl ((akTopbl) aHTPOIOreHe3a: OWOJOrMYecKue, COLMANIbHBIE.
CooTHoleHre OMOTIOTMYECKUX U COLIMATIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OCHOBHbBIE CTaguu aHTPONOreHe3a. PaHHME YeIOBEKOOOpa3HbIE O00E3bSIHbI
(MpOKOHCYJIbI) U paHHUE MOHTUABI — OOIIME MPEIKU YeTOBEKOOOpa3HbIX 00€3bsSH U
JOJIE. ABCTPAJIONNUTEKM — JBYHOTHE MNPEOKH JroAch. UenoBeK yMenbli, NEepBbIE
W3TOTOBJICHUS OpYAUMW Tpyna. YUesnoBeK NPAMOXOIAIIMHA WU NEPBBIA BBIXOJ JIOJIEU
3a npeaensl Adpuku. YenoBek reiens0eprckuii — oOIIHiA MPeIoK HeaHIePTAIbCKOTO
YEJI0BEKA U YEJI0BEKA Pa3yMHOI0. Uell0BEK HEaHIepTaIbCKUM KaK BUJL JTFOJEH XOJIOJHOTO
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KJIinMaTa. YeaoBeK pa3yMHbII COBPEMEHHOTO THWIIA, I€HUCOBCKHUI YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a nipenenamu Adpuku. [laneorenerrka u najieoreHoMuUKa.

DOBOJIOLMA COBPEMEHHOrO0 4YesnoBeKa. EcTeCTBEHHbIH OTOOp B  MOMYJALMAX
yenoBeka. MyTalMoHHBIN Tpouecc ¥ nouMoppusM. llonynsiimonHsie BOIHBI, Aperd
TeHOB, MUTpAIUs U «d(PPEKT OCHOBATEIS» B MOMYJISIUIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. Ilondarue o pace. bosaplime pacel:  €BpONEOUIHAS
(eBpasmiickas), aBcTpajo-HerpougHas (IKBaTOpHAJIbHASI), MOHIOJOUJIHAA (A3MATCKO-
amMepukKaHckas). Bpemss M myTu pacceneHuss 4yeloBeKa MO IUiaHeTe. EAMHCTBO
yesioBeYeckux pac. HayuyHas HecocTosTenbHOCTh pacuszma. lIpucrnocoOnaeHHOCTh
YyeJioBeKa K pa3HbIM YCIIOBHUSIM OKpYXKaroliei cpesbl. Bnusiaue reorpaduyueckoii cpebl
u apeiida reHoB Ha MOP(HOIOTHIO U (PU3UOTOTHIO YETIOBEKA.

MexaucuurninHapHble MeTo/Ibl B ¢u3nueckor (OMOTOrMYecKOi) aHTPOIOIOTHH.
OBOJIIOIMOHHAS AHTPOIIOJIOTHSI W MAJCOAHTPOIIOJIOTHSl YEJOBEYECKUX MOMYJISALIHM.
bruoconuanbHble HMCCIEIOBAHUSA MPUPOIABI 4YenoBeka. lccnenoBanme KOIBOIOLMHU
OHMOJIOTMYECKOr0 U COLUAIILHOTO B YEIIOBEKE.

Jlemoncmpayuu:

Ilopmpemuwi: Y. [1apun, JI. Jluku, .4. Porunckuii, M.M. I'epacumos.

Tabnuyvr u cxemwvl: «MeTOJbl aHTpONOJNOTHN», «['OMOBHOW MO3r YenoBeKay,
«YenmoBekooOpa3Hble  00€3bsiHBIY, «CKENeT 4YelnoBeKa U CKEJIET IIMMIIaH3e»,
«PynuMeHTBl M aTaBU3MBD», «/[BHKyIlME€ CHIIBI aHTPONOreHE3a», «DBOJIIOLMOHHOE
JIPEBO YEIIOBEKA», «ABCTPATIONUTEK», «HemoBeK yMenbli», «HeToBeK NpsIMOXOIAII N,
«JlenncoBckui yenoBek» «Heannepranbuby, «KpoMmanboHub», «Ilpenku yemoBekay,
«ITallbl YBOJIIOLINN YETIOBEKAY, «Packl yenoBekay.

Obopyoosanue: MyIsKM OKaMEHEIOCTEH, MPEAMETOB MaTepUalibHON KyJbTYpbI
NPEeIKOB YeNoBeKa, penpoaykuuu (pororpaduu) KapTuH € MHUGPOIOTHYECKUMU
u  OUOJCHCKMMH CIOKETaMHU TPOMCXOXKICHUS dYeloBeKa, ¢oTtorpaduu HaxoI0K
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YEepeIa YEJIOBEKA U Yeperna
IIMMIIAaH3€, MOJENb KHUCTH YEJIOBEKAa W KHCTH IIMMIAH3€, MOJEIH TOpCa IPEIKOB
YEJIOBEKa.

Jlabopamopuas paboma «VI3yuenne 0COOCHHOCTEH CTPOCHHS CKEJeTa YesIOBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

IIpakmuueckas paboma «VI3ydeHue 3K0JIOrMYECKUX aJallTalliid YEITOBEKa.

Tema 6. DJxojormsi — Hayka O B3aHUMOOTHOLIEHHUAX  OPraHU3MOB
U HAJOPTraHU3MEHHbIX CUCTEM C OKpY:Kamouen cpeaou

3apoxneHue W pa3BuThe dkonorun B Tpynax A. ['ymbGompara, K.dD. Pymbe,
H.A. CeBepuosa, J. ['exkens, A. Tencnu, B.H. Cykauea. Pa3gensl u 3a1a4um 3K0JIOTUH.
CBs13b DKOJIOTUU C IPYTUMH HayKaMHU.

Mertoael osxonoruu. IlosmeBeie HaOMOACHUSA. ODKCHEPUMEHTHI B DKOJIOTHU:
MPUPOIHBIE U TabopaTopHbie. MoienupoBaHue B IKOJIOTHH. MOHUTOPUHT OKPY KaroIen
CpeIbl: JIOKAJbHBIN, pErHOHATILHBIN U TTI00aTbHBIMH.
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3HaYeHNEe YKOJIOTMYECKUX 3HAHUU JIJISl YeJIOBEKAa. JKOJOTMUYECKOE MUPOBO33PEHUE
KaK OCHOBa CBsI3€M 4eloBeuecTBa C Mpupoaoil. DOpMHUpPOBAHHE HKOJIOTHYECKOU
KYJbTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJICHHUS.

Jlemoncmpayuu:

llopmpemuwi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepiios, J. ['ekkenb, A. Tencnu,
B.H. Cyxkaues.

Tabnuysr u cxemwvl: «Pazmenst skonorum», «Meroasl sKomorumy», «Cxema
MOHUTOPHUHTA OKPYXKAIOIIE CPelibI».

Jlabopamopuas paboma «VI3yueHne METO/10B YKOJOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranu3msl U cpeia OOUTAHUSA

Okoyornyeckue (akToppl U 3aKOHOMEPHOCTH uX AeiicTBus. Kiaccudukanms
IKOJIOTUYECKUX (DaKTOpPOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTpororeHHsie. OOmume
3aKOHOMEpPHOCTU  JEWCTBUA  JKomoruyeckux (akropoB. IlpaBuio mMuHUMYyMa
(K. Ilmpenrens, FO. JIubux). TomepaHTHOCTb. DIBPUOMOHTHBIE W CTCHOOHMOHTHBIC
OpPTraHHU3MBI.

AbGuotnueckue (axtopsl. CBeT Kak 3Koyioruueckuit (akrtop. JleiicTBue pasHbIX
YY4aCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHHUU
Y )KMBOTHBIX I10 OTHOUIEHUIO K cBeTY. CUrHanbHas poJib cBeTa. POTONEpHOaU3M.

Temneparypa kak 3xojorudeckuit pakrop. JlelicTBue reMneparypbl Ha OpraHU3MBbl.
[ToMKUIOTEpMHBIE M TOMOWOTEPMHBIE OpPraHWU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

Brnaxnocts kak  skonorudeckui  daktop. IlpucnocobneHuss  pacTteHHit
K NOJJIEp’)KaHUI0 BOJHOro OanaHca. Knaccudukanus pacTeHuid o OTHOLIEHUIO K BOJE.
[TpucniocoGnenuns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHMsl OpPraHMW3MOB: BOJHAs, HA3eMHO-BO3JYILIHAsA, TIOYBEHHAs,
riyOMHHAs MOANOYBEHHAsI, BHyTpUOpraHu3MeHHas. OU3nKo-XuMHU4YecKue 0COOCHHOCTH
cpen obutaHus opraHu3MoB. IIpucmocoOneHusi OpraHuM3MOB K JKM3HM B Pa3HBIX
cpenax.

buonornueckue putmbl. BHeliHue u BHyTpeHHHE PUTMBL. CyTOYHBIE U TOJUYHBIC
putMbl.  [IpUCHIOCOOJIEHHOCTh OpPraHU3MOB K CE30HHBIM HW3MEHEHHSIM  YCIOBHI
KU3HH.

Kuznennsie popmbr opranuzMoB. [lorsTHe 0 ku3HEeHHOU GdopMme. Ku3HEHHBIC
(GOpMBI pacTEHU: JepeBbsA, KYCTapPHUKH, KYCTAPHUYKH, MHOIOJIETHUE TpPaBbl,
ofHoJIeTHUE TpaBbl. JKH3HEHHbIE (OPMBI >KUBOTHBIX: THIPOOMOHTHI, T€OOHOHTHI,
a’3poOnoHTEI. OCOOEHHOCTU CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢daktopsl. Buasl OMOTHUECKMX B3aUMMOJEHCTBUM: KOHKYPEHITHS,
XMIHUYECTBO, cuMOM03 U ero Qopmel. [lapasutusm, koomepanusi, MyTyallu3M,
KOMMEHCaNU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). HeTpoduueckre B3auMoeiCcTBuUS
(Tornueckue, dopudeckue, (adpuyeckue). 3HaueHHE OUMOTUYECKUX B3aUMOJICUCTBUMN
JUISL CYILIECTBOBAHHWS OPraHu3MOB B cpefe oOuTaHus. lIpuHUOMN KOHKYPEHTHOIO
UCKJTFOUECHUS.
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Jlemoncmpayuu:

Tabnuyvr u cxemwvl: «IKonoruueckue Qaxropbl», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX IO OTHOIICHUIO K CBETY», «TermnokpoBHbIC
JKUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE», «DU3HOJOTHYECKUE  aJanTalliu
YKUBOTHBIX», «Cpelibl 00UTaHUsI OPraHu3MOBY, «bronoruueckue puTMbDy, « Ku3HeHHbIe
dhopmbl pacTeHun, «Ku3HeHHbIE dbopmbl YKUBOTHBIX), «3JKocucrema
IIMPOKOJIMCTBEHHOIO Jieca», «JKOCHCTEeMa XBOMHOro Jecay, «llenn mnuTaHusy,
«XumuuuectBoy, «Ilapazutuzmy», «Korkypenmusy, «Cumonosy, «KoMmmeHcanmmzm.

Obopyoosanue: TepOapu PaCTCHUIN U )KUBOTHBIX, MPUCTIOCOOICHHBIX K BIIMSHHUIO
pPa3IMYHBIX IKOJOTUYECKUX (PAaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHEIOOUBBIX
U TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBbBIC, TEHEIOOUBBIE M TEHEBBIHOCIUBBIE
KOMHATHBIE pPACTEeHMs, TepOdapud M KOJUICKIMH TEIUIOIOOUBBIX, 3UMOCTOMKHX,
MOPO30YCTOMYMBBIX pacTEHUM, dYydesla TMTUIl M 3BEpei, repdapuu pacTeHUH,
OTHOCSIIIMXCA K TUrpoduTam, kcepoduraM, Mme30(hruTaM, KOMHATHBIE PACTEHUS JAHHBIX
TPYNI, KOJUISKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repdapuu W KOJUICKITUU
pacTeHH W JKMBOTHBIX, OOJAIAIONIUX YEepPTAMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YCIIOBUM JKM3HU, TepOapud U KOJJIEKIIMM PACTEHUM U >KUBOTHBIX
Pa3IUYHBIX KU3HEHHBIX (POPM, KOJJIEKIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHUSIX.

Jlabopamopuas paboma «BbIsiBIeHHE MPUCTOCOOJICHUNM OPraHW3MOB K BIUSHUIO
CBETa».

Jlabopamopuas paboma «BblsiBIieHHE TTPUCTIOCOOJEHUM OPraHU3MOB K BIIUSIHUIO
TEMIIEPATYPHI».

Jlabopamopuas paboma «AHaToMU4YeCcKre 0COOCHHOCTH PACTEHUM U3 pa3HBIX MECT
OOUTAHUS.

Tema 8. Jkosorust BUA0B U MOMYJISIIIUIA

DKOJIOTUYECKUE XapaKTepUCTUKHU monyisun. [lomynsius kak Ouosornyeckas
cucteMa. Poib HEOTHOPOAHOCTH Cpenbl, (U3NYECKUX OaphepoB U OCOOCHHOCTEM
Ouosioru BHJAOB B (HOPMUPOBAHUM TMPOCTPAHCTBEHHOM CTPYKTYPhl MOMYJISIIUM.
OCHOBHBIE MMOKA3aTEJId MOMYJSAINU; YUCICHHOCTh, IUIOTHOCTh, BO3pACTHAsI M MOJIOBas
CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSL.

Dxoyoruyeckasi CTpykrypa mnonyiasiuu. OIleHKa YHCJICHHOCTH TMOMYJIAINY.
JlnHaMuka TONYJAIMA M €€ peryisuus. DBHOTHYECKHM TMOTEHIMAl MOIMYJISIHUY.
MogenupoBanue aUHAMHUKH nonyasinuu. KpuBble pocTa YHMCICHHOCTH TMOMYJISLNAM.
Kpupsbie BeKHUBaHUS. Perynsius 4ucaeHHOCTH MOMYJISIHN: poib (haKTOPOB, 3aBUCSIIINX
1 HE 3aBUCAIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTpaTerun BUAO0B (1- u K-cTparerun).

[Tonsarne 00 3Konoruyeckor Huire Buaa. MecrooOuranue. MHOroMmepHas MOJIEIb
skosornyeckon Humu JI.W. XarumHcoHa. Pa3Mepbl 3KOJOTMYECKOW  HUUIW.
[ToreHImanbHas ¥ peaqT30BaHHAs HUIIY.

Bun xak cucrema nonyssinuil. Apeaibl BUI0B. BUbI M UX )KM3HEHHBIE CTPATETUU.
DKOJIOTHYECKHE YKBUBAJICHTEHI.
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3aKOHOMEPHOCTH TIOBCJACHHS M MUTPAIMH YKUBOTHBIX. BHOJOrHYecKre WHBA3HH
qy)KePOJIHBIX BUIOB.

Jlemoncmpayuu:

llopmpem: J1.1. XaT4nuHCOH.

Tabmuyvr  u  cxemvl:  «IKOJOTHYCCKHE  XapPAKTECPUCTUKH  TOMYJISAIIAN,
«IIpocTpaHCTBEHHAs CTPYKTypa MOMYNISIuH», «Bo3pacTHbie MUpaMuabl MOMYJISIIAN,
«CKOpOCTh 3acelieHUs] TMOBEPXHOCTH 3eMIIM PA3IMIHBIMUA OpraHu3Mamu», «Moenb
skoniornueckor Humu JI.M. XaturnHcoHay.

Obopyoosanue: Tepdapyn paCTCHHM, KOJJICKIIUN KUBOTHBIX.

Jlabopamopuas paboma «IIpucrocoOIeHUS CeMSH PaCTCHUN K PACCEIICHUION.

Tema 9. IKoJ10rus cO00IIECTB. JKOJOTHYECKHE CHCTEMEL.

CoobmiecTBa opranu3MoB. buoiieHos u ero crpykrypa. CBsi3u MEX1y OpraHu3MaMu
B OMOLIEHO3E.

OxocuctemMa Kak OTKpwiTas cuctema (A.Jl. Tencmm). DyHKIIMOHAIBHBIC OJIOKH
OpPraHW3MOB B HOKOCHUCTEME: IMPOMYIIEHThI, KOHCYMEHTHI, PEIyIEHTHL. Tpodudueckue
ypoBHU. Tpoduueckue 1enu u cetu. Abroruyeckue OJO0KU 3KOocucTeM. [10UBbI U WIIbI
B 3KocHucTeMax. KpyroBopoTt BENIECTB U MOTOK SHEPTUU B SKOCHCTEME.

OcCHOBHBIE TOKAa3aTeNIH 3KOCHCTEMBI. bromacca W IpoayKUus. DKOJIOTHYECKHUE
MUpaMUIbl Yucesl, OMOMacChl U SHEPTHUU.

HamnpaByienHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie
Y BTOPUYHBIC CYKIIECCUU U UX MPUUYUHBI. AHTPOIIOI€HHBIE BO3IEHCTBUS HA CYKIIECCHUHU.
KiumakcHoe coobiiectBo. bruopasnooOpasue 1 mojiHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBI.

AHTpPONIOT€HHBIE 3KOCUCTEMBL. Arpo3kocucTtema. ArpoleHo3. Pazmuuus Mexay
AHTPOIIOI€HHBIMU U MPUPOJIHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoxackas diopa
u (Qayna. CuHaHTpomnu3alus ropoackoil GayHbel. buonormyeckoe U XO3sIMICTBEHHOE
3HaYEHHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUNA  OpraHU3MOB
B 9kocucTeMax. llepeHOC »HEpruM u BEIIECTB MEXIYy CMEXKHBIMU SKOCHCTEMAaMHU.
Y CTOMYMBOCTh OPraHU3MOB, MOMYISUMA W DKOCHUCTEM B YCJIOBHUSAX €CTECTBEHHBIX
Y aHTPOIIOTE€HHBIX BO3JCHCTBUU.

MeTto10510THsI MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOTEHHBIX IKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywvl u cxemor: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMA ITUPOKOJIMCTBEHHOTO
jeca», «IKOCHCTeMa XBOMHOro Jiecay, «DyHKIMOHAIbHBIE TPYNIbl OpPraHU3MOB
B ’KocucTeMme», «KpyroBopoT BeliecTB B dkocuctemey, «llenu nutanus (macrOuiHas,
JNETpUTHAsA)», «IKOJOTHUECKas MUpaMHuja 4Yucen», «IKOJOrMvecKkas mupamujia
ouomaccel», «JKOJOTHYECKas TmupaMmuaa dHeprun», «OOpazoBaHue 0O0J0Tay,
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«IlepBuuHas cykueccus», «BoccTaHoBieHHe Jieca IMOCIE MoXapa», «IKocucreMa
o3epa», «ArporeHo3», «KpyroBopoT BEIIECTB U TOTOK HSHEPrUU B arporeHo3e»,
«IIpumepsl ypOosKOCHUCTEM.

Obopydosanue: TepOapuu pacTEHUM, KOJUJICKIIMM HACEKOMBIX, 4Yydesjia TITHIl
U 3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHHUM, aKBapUyM KaK MOJCIb
KOCHCTEMBI.

Ipaxmuueckas paboma «VI3yueHue u onucaiue ypoosKOCUCTEMbDY.

Jlabopamopuasa paboma «V3ydeHue pa3zHOOOpazus MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCHCTEMAX.

Oxekypcus «IKCKYypCUsl B TUTTMYHBIN OnoreorieHo3 (B 1yopaBy, Oepe3HsK, CIbHUK,
Ha CyXOJOJIbHBIM WJIM MOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IOKekypcus « IKCKYpPCHs B arpOIKOCUCTEMY (Ha MOJIE UITH B TETUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmemmanerapHas o0Oojoyka 3emiHM, TH€  CYIIECTBYET
WM CYIIECTBOBANIA KU3Hb. Pa3zBuTre mpeacraBiennii o ouochepe B Tpynax J. 3rocca.
VYuenue B.M. Bepnaackoro o 6uocdepe. O6mactu 6uochepsl u ee cocras. Kupoe
BEIIECTBO Ouochepsl U ero PyHKITNH.

3aKkoHOMEpHOCTH cyiecTBoBaHusl Ouocdepsl. OcobeHHocTH Ouochepsl Kak
ro0anpHO dKocucTeMbl. [/lnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEUIECTB M OHUOr€OXMMHUYECKHUE LMKIbI (Yyriepoja, a3ora). PUTMHUYHOCTH SIBICHHIM
B Ouocdepe.

3oHanbHOCTh OMoOchephl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpAa,
XBOWHBIC JIeCa, CMEIIAHHBIE M IIMPOKOJIMCTBEHHBIC JIeca, CTENH, CaBaHHBI, MYCTHIHM,
TPOIUYECKHE Jieca, BHICOKOTOPhs. Kimmar, pacTUTENbHBINA U KUBOTHBI MHUpP OMOMOB
CyLIN.

CtpykTypa W (YHKIUS KUBBIX CHCTEM, OIlEHKAa HMX PECYpCHOTO MOTEHIIHAJa
u 6uochepHbIX HYHKITUH.

Jlemoncmpayuu:

Ilopmpemwvi: B.. Bepnaackuii, 3. 31occ.

Tabnuyosr u cxemwr: «['eochepst 3emnu», «KpyroBopor azora B mnpupoje»,
«KpyroBopor yriepoma B mpupome», «KpyroBopor kuciopoma B - IPHUPOIE»,
«KpyroBopot Bombl B mipupoje», «OCHOBHBIE OMOMBI cymmy, «KimmMarnueckue mosica
3emum», «TyHnpa», «Tairay, «Cwmemanneii sec», «lIIMpPOKONUCTBEHHBIA JECY,
«Crenby, «CaBanHay, «Ilycteiasay, « Tponudeckui mecy.

Obopyoosanue: Tepdapun paCTCHHUMN pa3HbIX OMOMOB, KOJJICKIIMHU YKUBOTHBIX.

Tema 11. UesioBek M OKpy:KaoUiasa cpeaa

DKOJIOTMYECKHE KPU3UCHl U UX MpUUYUHBL. Bo3jaeicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3AYIIHOM cpenbl. OXpaHa BO3ayxXa. 3arpsi3HEHUE BONHOU cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymienue nouBbsl. OxpaHa MOYBEHHBIX pecypcoB. V3MeHeHue
KJIMMarTa.
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AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
PacTUTENBHOIO U KUBOTHOI'0 MHpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl Ipupoasl. KpacHsle
kHuru. Ocobo oxpansgemsblie npupoansie Tepputopun (OOIIT). boranmyeckue caabl
¥ 300JIOTHYECKHE MaPKH.

OCHOBHBIE TPUHILMUIIBI YCTOWYUBOTO PAa3BUTHSI YEJIOBEYECTBA W TMPHUPOJIBIL.
ParnmonanbHOE MPHPOIOMOIB30BAHUE M COXpaHEHHE OWOIIOTHYECKOTO pazHOooOpasus
3emun. OO1IKME 3aKOHOMEPHOCTH TII00ATBHBIX 9KOJIOTMUECKUX KPU3ucoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPHU3UCa U €r0 BEPOSITHbIE TIOCIEICTBUS.

Pa3Butre MeT0/10B MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MPOILIECCOB.

Jlemoncmpayuu:

Tabruyvl u cxemsvi: «3arpsazHeHue armocdepwl», «3arps3HeHUE THAPOCPEpPbI»,
«3arpsazHenue nouBb», «llapHukoBbiii 3 dekT», «Ocobo oxpaHseMmble TPUPOIHbIE
TeppuTOpumn», «MOoJenu ynpaBisieMoro Mupay.

Obopydosanue: hotorpadun oOXpaHseMbIX paCTEHUN U )KMBOTHBIX KpacHoW KHUTH
Poccuiickon ®@enepanuu, KpacHol KHATH peruoxa.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
11O BUOJIOTUN HA YPOBHE CPEJIHET'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOIITUMHUCS
nmporpaMM  cpeiaHero  oOmiero  oOpa3oBaHUs:  JIMYHOCTHBIC, METalpeaMETHbIS
U TIpeMETHBIE.

B cTpykType JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOrPaMMbI TIO OHOJIOTHH
BBIJICJICHBI  CJICYIONINE COCTABJISIONINE: OCO3HAHWE OOYJaIOMUMHUCS POCCHICKOMN
IPaKJaHCKOM HWJIEHTUYHOCTH — TOTOBHOCTM K CAMOPA3BUTHIO, CAMOCTOSATEIbHOCTU
U CaMOOIIPECIICHHIO, HaJTMYie MOTUBAIIMU K OOYUYEHHIO OMOJIOTHUH, IIeJIeHAIIPaBIeHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHWW JMYHOCTH HA OCHOBE KIIFOYEBBIX I[CHHOCTEH
U UCTOPUYECKUX TPAIULMA pa3BUTHUA OUOJOTMYECKOTO 3HAHMS, TOTOBHOCTh
U CIIOCOOHOCTH O0YYArOIINXCS PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKAMH, MPUCYIIMMHU CHCTEME OHOJIOTMYECKOro oOpa30BaHUs,
HAJIMYKUE TIPABOCO3HAHUSA HKOJOTMUECKOW KYJIBTYPhI, CIHOCOOHOCTH CTaBUThH 1NN
U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMbl MO OWUOJOTUM JIOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW ¥  BOCIHUTATEILHON JIEATEILHOCTH B  COOTBETCTBUU
C TPaJWLMOHHBIMU POCCUUCKUMH COLIMOKYJIbTYPHBIMU, UCTOPUYECKHUMHU U IAYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMH, TPUHITHBIMU B OOIIECTBE IMpaBUIaAMU M HOPMaMH
MOBEJIEHUSI M CHOCOOCTBYIOT  MpolleccaM  CaMOIIO3HAHHUSA,  CaMOBOCIHMTaHUS
U CaMOPAa3BUTHUSI, PA3BUTHUSI BHYTPEHHEN MO3UIIUU JIUYHOCTH, TATPUOTU3MA U YBAXKEHUSI
K 3aKOHY W MPABOIMOPSAKY, YEJIOBEKY TpyJa M CTaplIEMy MOKOJIEHHIO, B3aUMHOIO
YBOKCHMsI, OEpPEKHOrO OTHOIIEHUS K KyJAbTypHOMY HACIEAWI0 W TPaJAULUAM
MHOTOHAIMOHAIBHOTO Hapoxa Poccuiickonn denepanuu, MPUPOAE U OKPYKAIOUIEH
cpene.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUSI y4eOHOro mnpeamera «buonorus» g0KHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYArOMIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TO3WIHUEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[EHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa M OMbITa
JEATENBHOCTA B IIPOLECCE pEATU3alMd OCHOBHBIX HANPABICHUN BOCIMUTATEIbHOM
JEATENbHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOr0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTh TPAXKTAHCKOM TO3HMIMU OOYYaIOIIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, yBa)XCHHE 3aKOHA
Y TPABOIIOPS/IKA,;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCSITCIHHOCTH IPH CO3JaHMHM YICOHBIX
IIPOCKTOB, PEIICHUU Y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4, BHITIOJHECHUH OMOJIOTHYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHE YYWUTHIBAaTh B CBOMX JCHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIFOJCH C pPa3sHBIMH YOCKICHUSMH, KYJIbTYPHBIMUA IICHHOCTSIMH
Y COLIMAJIbHBIM IOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOT'O BBIMOJHCHUS y4COHBIX,
MO3HABATEIBHBIX U MCCIIENOBATEILCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIIICHUS K MHEHHIO
OIITOHEHTOB MPU 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTUUECKOTO COACPIKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOU JIEATEIHbHOCTH;

2) IATPUOTUYECKOT 0 BOCIUTAHUS S

C()OPMUPOBAHHOCTh POCCHUICKON TIpa)TaHCKOM HJIEHTUYHOCTH, MaTPUOTH3MA,
YBOXEHUS K CBOEMY HApOAy, 4yBCTBa OTBETCTBEHHOCTH Ilepen PoamHO#, roppoctu
3a CBOM KpaM, CcBOWO PoanHy, CBOM SA3BIK M KyJIbTYpPY, IPOLIIOE M HACTOSLIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIEAUI0 W IAaMATHHKAM IPUPOJBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBAThH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHUE M PA3BHUTHE
OMOJIOrUM, MOHUMAHMS 3HAUYE€HHUs] OMOJIOTMH B TO3HAHUU 3aKOHOB NMPHUPOJBI, B KU3HU
YeJIoBeKa U COBPEMEHHOr 0 OOIIECTBA;

uaeiiHasg YOEeXIEHHOCTb, TOTOBHOCTh K CiIyXeHHio u 3ammure OTteuecTBa,
OTBETCTBEHHOCTH 3a €T0 CyIs0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOIO MTOBEJICHUS;

CIIOCOOHOCTh  OLIEHMBATh CUTYallMl0O M [PUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEN CEMEHWHOM KU3HU B COOTBETCTBUU C TPATAULUSIMHU
HapoaoB Poccuy;

4) 3¢TeTHYEeCKOr0 BOCIIUTAHHS:

DCTETHMYECKOE OTHOIIEHHWE K MHUPY, BKIIOYass OSCTETUKY ObITa, HAYYHOIO
Y TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOLIEHNU;

[HOHUMaHKE SYMOILMOHAILHOTO BO3IEUCTBHUS KUBOM ITPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HBIX BH/IaX HCKYCCTBA, CTPEMIICHHE ITPOSIBIISTH
Ka4eCTBA TBOPUYECKOU JINYHOCTH;
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5) dpuznyecKoro BOCIUTAHNS

NOHUMaHKWE U peaM3alus 3I0pOBOr0 M Oe30macHOro odpasza XH3HH (370POBOE
IUTAaHUE, COOJIIOJCHNE TUTMEHUYECKHUX IPABHJI M HOPM, COATaHCHPOBAHHBIN PEXHM
3aHATHH M OT/bIXa, peryisipHas (Gu3ndecKkas akTHBHOCTb), OCPEKHOT0, OTBETCTBEHHOI'O
U KOMIIETCHTHOI'O OTHOIICHHS K COOCTBEHHOMY (HM3MUECKOMY U TCHXHYECKOMY
37I0pPOBbIO;

MOHUMAaHKME [EHHOCTH MPaBUJI MHIMBHIYaJbHOIO U KOJUIEKTHBHOIO 0€30I1acHOrO
MOBECHUS B CUTYAILUSX, YTPOXKAIOIINX 30POBBIO M YKU3HH JIFOEH;

OCO3HAHME TIOCIEACTBHA W HENPHUATHS BPEOHBIX NPUBBIUEK (YIIOTPEOICHMS
aJIKOT0JIs, HAPKOTUKOB, KYPCHHS );

6) Tpya0BOro BOCIUTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTepPCTBa, TPYA0II00UE;

FOTOBHOCTh K AaKTUBHOM JIESITEIbHOCTH TEXHOJOTMYECKOM UM  COLMAJIbHOU
HAIPABJIICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSATH TaKyI0 AESTEIbHOCTB;

WHTEpPEC K pa3nyHbIM cdepaM MNpodeCcCHOHATLHON AESITCIBHOCTH, YMEHHUE
COBEPIIIATh OCO3HAHHBIA BBIOOP Oyayiiel mpodecCuu U pealn30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE TUUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KU3HU,

7) 3KOJIOTUYECKOr0 BOCTIUTAHMS:

AKOJIOTMYECKH LEJIECO00pa3HOE OTHOIIEHHWE K MPUPOAE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS,

NOBBIIICHHE  YPOBHS  JKOJOTHYECKOM  KYJIbTYpbl: MPUOOpPETEHHE  OIbITa
IIJJAHUPOBAHUS ITOCTYIKOB M OLIEHKM MX BO3MOJKHBIX ITIOCIEACTBUM IS OKPYXKAIOLIEH
Cpensbl;

OCO3HaHUE TJI00ANIBHOIO XapakTepa OHKOJIOTMYECKUX MpoldjaeM M MOyTed ux
pelenus;

CHOCOOHOCTh HCIOJB30BaTh MPHUOOpETacMble MPH W3YYCHUU OWOJIOTUW 3HAHUS
Y YMEHUS [IPU pEeUIEHUH Npo0JIeM, CBA3aHHBIX C pallMOHAIBHBIM TPUPOAOIOIb30BAHUEM
(cobmoneHre MpaBuUi TMOBEAEHUS B IPUPOJE, HANpPaBICHHBIX HA COXpaHEHUE
paBHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, SKOCHUCTEM, OUOCPEpHI);

AKTUBHOE HENPUATHE IEHUCTBHM, NPHUHOCAIIMX BpE OKPYXKAIOMIEH NPUPOTHOU
cpele, yMEHUE IMPOrHO3UPOBATh HEONATONPUATHBIE SKOJOTMYECKHE MOCIEACTBUS
MPEATIPUHUMAEMBIX JEUCTBUM U IPENOTBpALIATh UX;

HaJIM4YUE Pa3BUTOTO HKOJIOTMYECKOIO MBIIUICHUs, DJKOJOTMYECKON KYJIBTYpHI,
OIBITA JEATEIBHOCTH JKOJIOIMYECKOW HAIPAaBICHHOCTH, YMEHHs DPYKOBOJCTBOBATHCS
VMU B II03HABATEJIIbHOM, KOMMYHUKATUBHOW W COLIMAJIBHOW IPAKTUKE, TOTOBHOCTU
K YYaCTHIO B IPAKTUYECKON IESITENBHOCTH HKOJOTUYECKOW HAIPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOI 0 MO3HAHMA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHM M OOLIECTBEHHOM NPAKTUKH, OCHOBAHHOIO HAa JUAJIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIbTYPHOM MHPE;

COBEpILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpelcTBa
B3aMMOJICHCTBUS MEXY JIFOJbMU U TTO3HAHUSI MUDA;

MOHUMaHUe crienuPrKy OMOJIOTUH KaK HayKH, OCO3HAHHUS €€ POJIU B (JOPMUPOBAHUH
palMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUM  LEJIOCTHOIO  MPEACTABJICHUS
00 OKpYXalollleM MHpEe KaKk O €IMHCTBE MPUPOJIbI, YEIOBEKA U OOILECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEeUIeHHMH NpoO0JeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS;

yOSXKJIEHHOCTh B 3HAYMMOCTH OHOJOTMU [UIsl COBPEMEHHON LMBUIIM3ALUU:
oOecrieueHUsT HOBOT'O YPOBHS pa3BUTHUA MEIUIMHBL, CO3JAAHHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHUS YEJIOBEYECTBA,
IOWCKAa MyTeHl BbIXOAA M3 IJOOAJBHBIX SKOJIOIMUYECKHUX MpoOieM U olecnedeHus
nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO IMPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMUECKUX 3HAHUU B IEJISX MOBBIIICHUS
oOlIeil KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIIMOHAIBHOM TI'pPaMOTHOCTH OOy4aroummxcs, (QopMUpyeMoOll mpU HU3y4E€HUU
OMoJ0rNy;

NOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIONb3YEMBbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIIOb30BaTh MOJydaeMble 3HAHUS JUIsl aHAu3a U OOBSICHEHUS
SBJICHUW OKPYKArOUIEro MUpAa W IMPOUCXOIAIIMX B HEM W3MEHEHHI, YMEHHE JeNaTh
O0OCHOBAaHHbBIE 3aKJIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HUMEIOIIMUXCS JaHHBIX
C LIEJIBIO MIOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO UCIIOIb30BaTh OMOJIOTMYECKUE 3HAHUS [T PEIICHUS
po0JieM B peasibHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHME LEHHOCTM HAYYHOM JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U UCCIIEA0BATENIbCKYIO IESITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTBh U CHOCOOHOCTh K HEMPEPHIBHOMY O0PAa30BAHUIO U CaMOOOPAa30BaHMUIO,
K aKTUBHOMY MOJIYY€HHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH
NOTPEOHOCTSIMH.

B mpouecce noctuxkeHUs JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS O0y4aroIIMMUCS
porpaMMbl CpefHero oOmiero oOpa3oBaHUs y OOYYAIONIUXCS COBEPIICHCTBYETCS
AMOIMOHAIIbHBIN UHTEIUIEKT, IPEAINoNaraiuii ¢chOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIEr0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUAETh HAIPABJICHUS Pa3BUTHSA COOCTBEHHON 3MOLMOHANBHOM C(hepsbl, ObITH
YBEpPEHHBIM B ce0g;

CaMOpEryJIMPOBAHMS, BKJIOYAIOIIEN0 CaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIOCOOHOCTh a/IallTUPOBATHCA K AMOLIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;
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BHYTPEHHEH MOTHBALM{, BKJIIOYAIOIMIEM CTPEMIICHHE K JIOCTHIKEHUIO LEIU
U YCIIEXY, OINTHMHU3M, HHHUIMATUBHOCTb, YMEHHE JEHCTBOBATH, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHHUMATh ASMOIMOHAILHOE COCTOSHHE
NPYTUX, YYWUTBIBaThb €ro TMpU OCYILECTBICHUM KOMMYHHUKAIMH, CIIOCOOHOCTh
K COYYBCTBHIO U CONIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTh BBICTPaUBaTh OTHOIICHMS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3periaTb KOH(IUKTHL.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHHS yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HAa4UMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIMXCS
MEXIUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIeHAyYHbIE TOHSATHS, OTpaKarolIue
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CTIeUU(UKY METO0B IIO3HAHUS, UCTIOIb3yEeMBIX
B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SBJCHUE, MPOIECC, CUCTEMa, HAYUHBIN
dakT, NpPUHLUI, THUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEOBaHUE,
HaOJII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U APYr'He); YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS

(o3HaBaTEebHbIC, KOMMYHHUKATHBHBIC, PETYISTUBHEIC), o0ecIeYn BaroIIye
dbopMupoBanue (QYHKIIMOHAILHOH TI'PaMOTHOCTH W COLMAJIBHON  KOMIICTCHIIMH
00 yJaromuxcs; CITIOCOOHOCTH o0 ydJarommxcs WCITOJIb30BATh OCBOCHHBIC

MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS U YHUBEPCAIbHBIE Yy4eOHBIC
JICUCTBUSA B IMO3HABATEILHOW M COLIMATILHOM ITPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMU HAa YPOBHE CpEeAHEro o0Iero oOpa3oBaHUS
y oOyuaronierocst OyayT copMupoBaHbl MMO3HABATENIbLHBIC YHHUBEPCAIbHBIC YYCOHBIC
NENUCTBUSA, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC Yy4eOHBIC IEHCTBHUS, PETYISATHBHBIC
YHHUBEpCAJIbHbIE Y4e€OHBIE IEHCTBUS, COBMECTHAS JIEATEIIbHOCTD.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble Jornueckue aeMcTBUS:

CaMOCTOATENbHO (POPMYJIUPOBATh U AKTYAIU3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCMOJIb30BaTh NMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTHYECKOIO MBIIUICHUS (aHaIU3a,
CUHTE3a, CPaBHEHUS, KJIACCU(PUKAILMHU, 00001EHNS ), PACKPBIBATH CMBICI OMOJIOTUYECKUX
HNOHATUN (BBLACHATh UX XapaKTEpHblE NpPU3HAKH, YCTAHABIMBATh CBA3M C APYTUMHU
MOHATHUSIMU);

OIPEAEIIATD LIENU AEATEIBHOCTH, 33/1aBast IapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTH C IIOCTABICHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHE MOHATUSA 11 00bICHEHHS (PAKTOB U SBJICHUMN KUBOU

MIPUPOLBI;
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CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, I€TyKTUBHbBIE, [10 AHAJIOTUN),
BBISIBIITH 3aKOHOMEPHOCTH M NPOTUBOPEYUS B PAacCCMaTPUBAEMBIX SBJICHUSAX,
(OpMyIHPOBATH BHIBOBI U 3AKITIOUECHHUS;

IIPUMEHATb CXEMHO-MOZEJIbHBIE CPEACTBA A IIPEACTABICHUSA CYLIECTBEHHBIX
CBSI3€ U OTHOUIEHUM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TAK)KE MPOTUBOPEUUIA
pa3HOro poja, BHIABICHHBIX B PA3IMYHBIX HHPOPMALMOHHBIX UCTOUHHUKAX;

pa3pabaThiBaTh IUIAaH peIIEHUs NpoOJeMbl C YYETOM aHallu3a HMEIOLUXCsS
MaTepUaJbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIESITENBHOCTb, OLICHUBATH COOTBETCTBHUE pE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH IOCIECACTBUN NESITENbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCJIOBHUSX pPEATbHOrO, BUPTYaJIbHOTO
Y KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBareibcKkue AeiiCTBYA .

BJIaJIeTh HaBBbIKAMHU Y4E€OHO-HCCIIEOBATEIBCKON W MPOEKTHOW JesITeIbHOCTH,
HaBbIKaMHU pa3penieHus npooieM, CioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY
MOMCKY METOJIOB PEIICHUS MPaKTUUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHbIX METO0B
MO3HAHMS;

UCIIOJIb30BATh PA3JIMYHBIE BUbI IESITEIHbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpIpETaIluy, MPeoOPa30BaHUIO U TPUMEHEHUIO B YUEOHBIX CUTYaIUSIX, B TOM YHUCJIE
MIPU CO3/ITaHUU Y4E€OHBIX U COLIMAIbHBIX MPOCKTOB,;

dbopMUpoBaTh HAy4YHBI THUMN MBIIUICHUS, BJIAJeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEILHOMN EATeIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUYUHHO-CJICICTBEHHBIC CBSA3U U aKTYaJU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PElICHHUs], HAXOIUTh apTyYMEHTHI JIJIsl I0KAa3aTEIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PELICHHUS 3a1a4d PE3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh IPUOOPETCHHBIN OIIBIT;

OCYIIECTBIISATH LIeJICHANIPaBICHHBIN MTOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B ITpo(heCCHOHATILHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0O W TMPAKTHUECKYIO 00JacTu
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTb OPUTHHAIBHBIC MOIXO0/IbI U PEILICHUS], CTABUTh
poOJIeMBbI U 33]1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmei:
OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHHUKAX HUHGMOpManuu (TEKCTe y4eOHOro
ocoOusi, HAyYHO-TIONYJIAPHOM JIMTEpaType, OUOJIOrMUECKUX CI0BApAX U CIIPABOYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B VHTepHeTe), aHanu3upoBaTh HHPOPMAIUIO
Pa3NIMYHBIX BUAOB M (POPM MPEICTABICHUS, KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTD
Y HETPOTUBOPEUYNBOCTb;

(opMyIUpPOBaTh 3aMPOCHl U MPUMEHATH PA3IUUHBIE METO/IbI MPU TOUCKE U 0TOOpE
ouosornueckoit nHpopmanum, HeoOOXOUMOM /1JIs BBIMOJHEHUS YU€OHbBIX 3a]1a4;

npuoOpeTaTb  OMBIT  HCIOJNB30BaHUA  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBaTh KYJIbTYpPY AKTUBHOTO MCIOJIb30BAHUS Pa3IMUHbIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUpATh ONTUMAIbHYIO (POPMY MpeACTaBIECHUSI OMOIOTMYECKON
uHdopManuu (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KaU€CTBE CPEJCTBA NpHU paboTe ¢ OMOIOrMYEeCKOM
uHpopManMeil: NPUMEHATh XHUMHUYECKUE, (PU3MUYECKHME U MaTeMATUYECKUE 3HAKU
U cuMBoibl,  (Gopmynbl,  abOpeBHAaTypy, = HOMEHKJIATypy,  HCIOJb30BaTh
U TIpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJIATHOCTH;

BJIaJI€Th HABBIKAMHU DPACIIO3HABAHUS M 3aIUUThl MHPOpPMAIUK, UHPOPMALMOHHON
0€30MMaCHOCTU JTUYHOCTH.

KomMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
OO0wmenne:

OCYILIECTBIISITh KOMMYHHMKAIIMM BO BCEX cdepax >KU3HH, aKTUBHO y4acCTBOBATH
B JUAJIOre WIM JUCKYCCHMM IO CYIIECTBY OOCYXJaeMOM TeMbl (yMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCUTEJIHHO BBIIIOJHEHMs MpeasiaraeMoil 3aaauu,
YYUTBHIBAaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN IPYIMX YYaCTHUKOB UANOTa WA
JUCKYCCHH);

pacrio3HaBaTh  HeBepOajdbHbIE CpeacTBAa  OOIIEHMs, TOHUMAaTh 3HAUYCHHE
COIMANBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTYallud, yMETh
CMSIT4aTh KOH(IMKTHI U BECTU MEPETOBOPHI;

BIAJETh pPA3NIUYHBIMH CIIOCOOAMH OOIIEHHS M B3aUMOJAEUCTBUA, TOHUMATh
HaMEpPEHUsl IPYTrux JIOJAEH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHHME K COOECEIHUKY U
B KOppEKTHOM popme popMynnpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHHUSI C HCIIONIb30BAHUEM SI3BIKOBBIX
CpEACTB.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATD U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW U HHINBUIYaTbHON paOOTHI
IIpU pelieHuH OUOJIOrnYecKoil mpoOaemMbl, 0OOCHOBBIBATh HEOOXOUMOCTh TPUMEHEHUS
rpynnoBbIX (OpM B3aUMOACUCTBUS IPU PELIEHUHN y4eOHOU 3a/1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUIA C y4€TOM OOIIMX NHTEPECOB
¥ BO3MOXHOCTEH KaXK/10T0 4JIeHa KOJUIEKTHBA;

NIPUHUAMATH [I€JIM COBMECTHOMU JIEATEIbHOCTH, OPTaHW30BbIBATh U KOOPAMHUPOBATH
JIEUCTBUS 1O €€ JOCTHXKEHUIO: COCTABIIATH IJIaH JIEHCTBUM, paclipeAesiaTh PO C Y4E€TOM
MHEHUI Y4aCTHUKOB, 0OCYXAaTh pe3yJbTaThl COBMECTHOI paboOTHhI;
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OLICHMBATh KAaue€CTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHKA KOMAaHJbl B OOIIMiA
pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE TPOEKTHI, OIEHWBATh HWJEU C TO3UIUU HOBU3HBI,
OpPUTHUHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh MMO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMUHBIX CUTYAIIUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NI BBISBICHUS MPOOJEM M MX pEHICHUS
B )KM3HEHHBIX U Y4€OHBIX CUTYAIHIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM LIETEBBIE U CMBICIOBbIE YCTAHOBKU
B CBOMX JICMCTBUSX U MOCTYIIKaxX IO OTHOLICHUIO K )KUBOM MPUPOJE, CBOEMY 310POBBIO
Y 310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  ITO3HABATEIBHYI JICATEIBHOCTh, BBISBIATH
npoOsieMbl, CTaBUTh M (HOPMYIHMPOBATh COOCTBEHHbIE 3aJaud B 0OpPa30BaATEIbHOMN
NEATENbHOCTH U KU3HECHHBIX CUTYaLUsAX;

CaMOCTOATENILHO COCTABJIATh IUIAH PELICHUsS] MPOOJEMBI C YYETOM HMEIOLIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAILUSIM;

pacimpsATh paMKHi Y4eOHOIO MpeIMEeTa Ha OCHOBE JINYHBIX MPEATIOYTEHU;

JienaTh OCO3HAHHBIA BBIOOpP, APryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peuIeHue;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOW 3PYIULMU B Pa3HbBIX
o0yacTsAX 3HAHUN, TOCTOSHHO TOBBIIMIATH CBOW OOPa30BATEIbHBIM W KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIETISM;

BJIQJICTh HaBBIKAMH TO3HABATEIHHOW pedIICKCUHU KaK OCO3HAHUS COBEPIITAEMbIX
JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMM, UCIOJB30BAThH
npreMbl pedIeKCUu I OIEHKH CUTYaIlMU, BHIOOpA BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKUA U CBOEBPEMEHHO MIPUHUMATh PEMICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apPT'YMEHTHI IPYTUX [IPU aHAIN3€E PE3YJIbTATOB JEATEIbHOCTH;

IIpunsitue cedst u Apyrux:
MpPUHUMATh ce0sl, MIOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI ¥ aPT'YMEHTBI APYTUX [PU aHAIU3€E PE3YIIbTATOB IS TEIbHOCTH;
IPU3HABATH CBOE MPABO M MPABO JAPYTUX HA OLIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C TTO3UIIAU APYTrOro YEIOBEKa.
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INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS COCPKAHUSI YU4eOHOT O TipeaMeTa «bruonorus»
Ha YriyOJE€HHOM YpPOBHE OPHUEHTHUPOBaHbI Ha oOecrneueHue NpopUILHOrO0 00yYEeHHS
oOyuaromuxcss Ouonoruu. OHU BKJIIOYAIOT: CrielU(pUYECKUe JUIsi OMOJOTUU Hay4YHbIC
3HaHMs, YMEHHUA H  CIOCOObI  JCHCTBUH 1O  OCBOEHHUIO, HMHTEPIPETALNH
U TIpeo0pa30BaHUIO0 3HAHUMN, BHUJIBI JCATEIBHOCTH IO MOTYYECHUIO HOBBIX 3HAHUM U UX
MPUMEHEHUIO B PAa3JIMYHBIX YYCOHBIX, a TaK)K€ B PEaJbHBIX >KU3HECHHBIX CUTYaI[UsIX.
[IpeameTHbIe pe3ynbTaThl MPEACTABICHBI MO F0JIaM U3YYEHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npenmMera «buonorus» B 10 kiacce
JOJKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHHH E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpPA, B MO3HAHWU 3aKOHOB
NPUPOABl W PEUIEHUH TPOOJIEeM palliOHATIHHOTO TMPUPOIONOIB30BAHUSA, O BKJIAME
POCCHUUCKHX U 3apYOEKHBIX YICHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE  CHUCTEMOM  OHMOJOTMYECKUX  3HAHWUW,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraronue OMOJIOTUYeCcKre TEPMHUHBI M TOHATUSL (KU3Hb, KJIETKA, OPraHU3M,
MeTabOoJU3M, TOMEOCTa3, CaMOPETYJISIIUS, CaMOBOCIIPOU3BE/ICHUE, HACIEACTBEHHOCTD,
U3MEHUYMBOCTh, POCT M pPa3BUTUE), OUOJOTMYECKHE TEOpUU (KJIETOUYHAs Teopus
T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi T€OpHUs HACJIECICTBEHHOCTH
T. Moprana), yuenusa (H.. BaBuioBa — 0 neHTpax MHOrooOpasusi ¥ MpOUCXOXKICHHUS
KYJbTYPHBIX PACTCHUH), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB MEPBOr0 IOKOJICHHUS,
pacuieruieHus, YHCTOTHl TraMeT, He3aBUCUMOro HacienoBaHus [. Mennens,
rOMOJIOTUYECKUX PSIA0B B HacieACcTBeHHOM n3MeHnunBocTy H.M. BaBunoBa), mpuHIMIIBI
(KOMILJIEMEHTApHOCTH );

BJIQJICHUE OCHOBHBIMH METOJIaMM HAy4YHOTO TO3HAHHS, UCIOJIb3YEMbIMU
B OHOJIOTMYECKMX WCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCaHUE, W3MEpPEHHUE,
Ha0I0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIC IPU3HAKW: BHUPYCOB, KIETOK MMPOKAPHUOT
U 3YKapHOT, OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCJE OaKkTepHii,
rpuOOB, pacTEHUW, >XMBOTHBIX M YEJIOBEKa, CTPOCHUSI OPraHOB U CHUCTEM OpPraHOB
pacTeHUl, MKUBOTHBIX, YEJIOBEKAa, MPOILIECCOB KHU3HEIEATCIHbHOCTH, MNPOTEKAIOIIUX
B OpraHu3Max pacTeHHH, *KUBOTHBIX U YEJOBEKa, OMOJOTUUECKUX MPOIECCOB: 0OMEHa
BelllecTB  (MeTaboNu3M), TMPEBpAILCHHS DHEPruv, OpOKEHUs, aBTOTPOPHOro
U TEeTepoTpOPHOTrO THUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, MEHo03a,
raMeToreHe3a, HSMOpUOTeHe3a, MOCTIMOPHOHAIILHOTO  pPa3BUTHS, Pa3MHOKECHHUS,
WHJUBUIyaJbHOTO Pa3BUTUS OpraHu3mMa (OHTOTEHE3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3nca, HCKYCCTBEHHOI0 0TOO0pa;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXKJY OpPraHouJaMM KJIETKM U UX
GYHKIUSMH, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW U WX (YHKIUSIMHU, MEXKIY OpraHaMu
U CUCTEMaMM OPraHOB y PACTEHUM, >KUBOTHBIX W UYEJIOBEKA U UX (DYHKIUSIMHU, MEKIY
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CUCTEMaMU OpPraHoB M WX (DYHKIMSMHU, MEXKAY dTariaMu OOMEHa BEUIECTB, dTalaMu
KJIETOYHOI'O ILMKJIa ¥ JKU3HEHHBIX IHMKJIOB OPraHMW3MOB, 3TallaMU AMOPUOHAIBLHOTO
pa3BUTHSA, TEHOTUIIOM U (DEHOTUTIOM, (PEHOTUIIOM U (PAKTOpaMU Cpellbl OOUTAHUS;

YMEHHE BBIABJISATh OTJIMYMTENbHBIE MNPU3HAKUA KHUBBIX CHUCTEM, B TOM YHCIE
pacTEeHH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  MCMOJb30BaTh  COOTBETCTBYIOLIME  apryMEHThI,  OHOJIOrMYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY JUISI JI0Ka3aTElIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIL;

yYMEHUE peliaTh ONOIIOTHYECKUE 3a/1a4H, BBISIBIATH MPUUMHHO-CIICICTBEHHBIE CBA3U
MEX1y UCCIIETYEMbIMU OHOJIOTHYECKUMU MPOLIECCAaMU U SIBICHUSIMU, JEJIaTh BBIBObI
Y TIPOrHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOoThI, COOMIOAATh MpaBUiia
npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh TUIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMM,
dbopmynupys Ledb UCCIETOBAHM, aHAM3UPOBATh MOJYyYCHHBIC PE3yNbTaThl U AeNaTh
BBIBO/IBI;

yMEHHE Yy4YacTBOBaThb B Yy4eOHO-HCCIIENOBATENbCKON paboTe mo Ouonoruu,
HKOJIOTMH U MEIMIIMHE, TPOBOIUMOM Ha 0a3€ KOIbHBIX HAYYHBIX 00ILIECTB, U MyOJIUYHO
IPEJCTABIIATD MTOJIyY€HHBIE PE3YJbTAaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHUE OLEHUBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX MCCIEAOBaHUN B 00JIACTH
Ouonorud M MEIUUUHBI  (KJIOHUPOBaHME, HCKYCCTBEHHOE  OIUIOJJOTBOPEHUE,
HaIpPaBJICHHOE U3MEHEHUE F'€HOMA U CO3/IaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccuoHaIbHOM
NEATeIbHOCTY B 00JacTH OWOJIOTHMH, MEIUIIMHBI, OWOTEXHOJIOTUM, BETECPUHAPHH,
CEJIbCKOTO XO3SIIICTBA, MHILEBOM MPOMBINUIEHHOCTH, YIAyOJIATh MO3HABATEIbHBIM
WHTEpEC, HaIMpaBICHHBIM HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIMICH Mpodeccuu
U TOpOAODKEHHE OHOJIOTMYEeCKOro o0pa3oBaHUsT B  OpraHU3alUAX CpPEIHEro
po¢eCCHOHATBHOIO U BBICIIETO 00PAa30BAHUS.

[IpenmeTHbIe pe3ynbTaThl 0CBOCHUS yueOHOTo ipeamera «buonorus» B 11 kiacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (OpMHpPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHBI MHpA,
B MO3HAaHUMU 3aKOHOB MPHUPOABI U PEHICHUH SKOJOTMYECKUX MPOOJEM YEIOBEUECTBA,
a TaKkkKe B  PEUIEHUHM  BOMPOCOB  PALMOHAIBHOIO  MPUPOIOINOIH30BAHMUS,
¥ B ((OpPMHUPOBAHUH LIEHHOCTHOT'O OTHOLIEHUS K PUPOJIE, OOILECTBY, YEIOBEKY, O BKJIA/IE
POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BIAJETh CHCTEMOW OWOJOTrMYECKHMX 3HAHUM, KOTOpas BKJIIOYAET
OIpE/AeNICHNs] 1 TOHUMaHUE CYIIHOCTH OCHOBOMOJIATAOIINX OMOJOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTema, Ouocdepa), OMOJIOrMUECKHUE TEOPUH (DBOIIOLMUOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus 3Bostonun), yuenus (A.H. CesepiioBa —
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0 MyTsX W HampaBieHusx sBomonnu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHBI
(renetnueckoro pasHoBecust [[. Xapaum u B. BaiinOepra, 3aponpllieBoro cxojcTBa
K.M. bapa), npaBuna (Munumyma 0. JInbOuxa, 3K0JIOrMU4E€CKOM MUPAMHUJIBI SHEPTHH),
runotesbl (Tunore3a «vupa PHK» V. I'unbepra);

YMEHHE BJIaJIeTh OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, HCIOIb3YEeMbIMU
B OHMOJIOTUYECKUX MCCICIOBAHUAX JKUBBIX OOBEKTOB M OJKOCHUCTEM (OIMHCaHHE,
u3MepeHre, HaONMIoJeHne, OSKCIEPUMEHT), CI0ocOO0aMu BBIABICHUS W OICHKHU
AHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIJCNIATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTr€OIIEHO30B, IKOCHUCTEM
u Ouocdepbl, CTAOUIUZUPYIOMIETO, ABUXKYIIETO W Pa3phIBAIOIICTO €CTECTBEHHOTO
0TOOpa, aNJIONAaTPUYECKOr0 U CUMIIATPUUYECKOTO BUA000pa30BaHUs, BIUSHUS JIBIKYILIUX
CHJI 3BOJIIOLIMKA Ha TeHO(OHA MOMYJISINH, TPUCIOCOOICHHOCTH OPraHU3MOB K Cpele
OOUTaHUsA, YepelOBaHUs HAMPABICHUN HBOJIIOIMH, KPYrOBOPOTa BELIECTB W IMOTOKA
HHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIUBATH B3aUMOCBSI3H MEXK]Y MPOIIECCAaMU IBOJIOINH, IBUKYILIUMHU
CHJIaMH aHTPONOreHe3a, KOMIOHEHTaMH Pa3JIMYHbIX SKOCUCTEM M MPUCTIOCOOJICHUSIMU
K HUM OpPT'aHU3MOB;

YMEHHE BBISIBIISITH OTJIMYHUTENbHBIC IPU3HAKH KUBBIX CHCTEM, MPUCIIOCOOJIEHHOCTD
BUJIOB K cpejie OOWTaHMs, aOMOTHUYECKMX U OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€l OPraHU3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX M3MEHEHUM B 9KOCHCTEMAaX
CBOEI MECTHOCTH,;

YMEHHE  HCMOJh30BaTh  COOTBETCTBYIONIME  apryMeHTHl, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY JJISl JIOKa3aTelbCTBA POJICTBA OPraHM3MOB pa3HBIX
CHCTEMAaTHYECKUX TPYII, B3aUMOCBS3M OPraHM3MOB M Cpelbl OOWTaHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOUMOCTH COXPaHEHHUsI MHOT000pa3us BUIOB U SKOCHUCTEM KaK
YCIJIOBUS COCYILIECTBOBAHUS IPUPOJIBI U YEJIOBEUECTBA;

YMEHHE peliaTh OMOJIOrHYECKUe 3aa4H, BbISBIISTh IPUYMHHO-CIIECTBEHHBIE CBSA3U
MEXIYy UCCIIeyeMbIMU OMOJIOTMUYECKUMHU TPOLECCAMU U SIBICHUSMHM, JEJIaTh BBIBOJIbI
Y TIPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC U MPAKTHUECKHUE pabOThI, COOMIOAATh MpaBUiIa
npu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, MPOBEPITh UX IKCIIEPUMEHTATBHBIMHA CPEIACTBAMM,
dbopmynupys 1edb UCCIETOBAHM, aHAIM3UPOBATh MOJYyYCHHBIC PE3YNbTaThl U ACNaTh
BBIBO/IBI;

YMEHUE Y4acTBOBAaTh B YUE€OHO-HUCCJIEIOBATEIbCKON paboTe Mo OUOJIOruH,
9KOJIOTUHU U MEIULIMHE, TPOBOIUMOM Ha 0a3e MIKOIbHBIX HAYYHBIX O0IIECTB, U MYOJIUTHO
MPECTABIIATH MMOJYYCHHBIE PE3YIbTaThl HA YICHHUECKUX KOH(PEPEHIIUX;

YMEHHE OIICHWBATh TUIIOTE3bl U TEOPUU O TMPOUCXOKICHUU >KU3HH, YEIIOBEKA
M YEJIOBEUECKHX pac, O MPUYMHAX, TOCIEJACTBUSAX M CIOCO0aX MPeJOTBPALICHUS
TII00abHBIX U3MEHEHHI B Onocdepe;
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YMEHHE OCYIICCTBIIATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccruoHanbHON
NEeSTENbHOCTH B 00JIACTU OWOJIOTMH, JKOJIOTHUH, MPHUPOAOIOIb30BaHUSA, MEIUIIMHBI,
OMOTEXHOJIOTUN, TICUXOJIOTHH, BETEPHHAPWUU, CEIICKOTO XO3SHCTBA, TMHIIEBON
MPOMBIIIUIEHHOCTH,  yIUIYOJISITh ~ TO3HABAaTENIbHBIM ~ WHTEpEC,  HaIPaBJICHHBIN
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MPOPEeCCHH U MPOIOIKEHNE OMOIOTHIECKOT0
o0pa3oBaHUs B OpraHU3AIMAX CPEAHETO MPOPECCHOHATILHOTO U BHICIIETO 00pa30BaHUsI.
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10 KJIACC
Ne Hanmmenosanue TeM | KommuectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
IIporpammHoOe conepxanue
n/m y4e0HOro mpeMeTa 4acoB oOy4arommxcs
1 | Tema «buosiorusi Kak HAyKa»
1.1 | buonorus kax 1 CoBpemeHHast 6MoIOrUs — PackpsiBaTh conep:kaHle TEPMUHOB

KOMITIJICKCHAsI HayKa
M KaK 4acThb
COBPEMEHHOT'O
oO1ecTBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pa3Butus Ouonoruu. buonorunueckue
HAyKU U U3y4yaeMble UMU MPOOIIEMBI.
dyH1aMeHTalbHbIE, MPUKIIATHBIC

Y TTOMCKOBBIC HAYYHBIE UCCIIEAOBaHUS
B OHOJIOTHH.

3HadeHune OMoIoruu B (POPMUPOBAHUH
COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMooTHel. 3HAaUCHHE
OMOJIOTUH B MPAKTUYECKON
NEATETbHOCTU YEJIOBEKA: MEAULIUHE,
CEJNBCKOM XO34ICTBE,
IPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBI.
JlemoHcTpanumn

llopmpemui: Apucrotens, Teodpacr,
K. JIunnen, XK.b. Jlamapk, Y. [lapBuH,
V. T'apgei, I'. MeHnens,

B.N. Bepnanckuu, 1.11. [1aBnos,

U TIOHSITHI: HAYy4YHOE MUPOBO33PEHHUE,
Hay4yHas KapTUHA MUPA, HAYYHBIN
METO/I, TUTIOTE3a, TEOPHsl, METObI
UCCIIEI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYIMX €CTECTBEHHBIX HAYK.
OrneHuBaTh BKJIaJl OT€YECTBEHHbBIX
YUYEHBIX B Pa3BUTHE OUOJIOTHH.
OrneHuBaTh pojib OMOIOTUYECKUX
OTKPBITUH U UCCIIEIOBAaHUHN B Pa3BUTUU
HAYKU U IPAKTUYECKON 1eSITeIbHOCTH
JIIOAeH.

[lepeuncnsates npodeccuu, CBI3aHHbIC
C COBPEMEHHOM OMOJIOTHeH.
[TpuBOANTH MPUMEPHI MPAKTUYECKOTO
MCITIOJIb30BaHUS JOCTUKEHUN OMOJIOTUH
B MEJIMLIUHE, CEIbCKOM XO351CTBE,
IIPOMBIIIEHHOCTH Y OXPAaHE MIPUPOJIBI

43



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB )

N.N. Meunukos, H.W1. BaBuios,
H.B. Tumodees-PecoBckuid,

. Yorcon, ®@. Kpuk, /[.K. bemnses.
Tabauywvl u cxemol. «CBSA3b OMOJIOTHH
C IpyrumMu Haykammny», «Cucrema
OMOJIOTUYECKUX HAYK)

Hroro yacoB o teme 1
2 | Tema «?KuBble cMCTeMBbI U X U3yYeHHE»
2.1 | )KuBbie cuCTEMBI U UX 1 JKuBbIe CHCTEMBI KaK IPEAMET PackpeiBats copepxanue

CBOMCTBA

n3yuyeHust onosoruu. CBOKMCTBA )KUBBIX
CHCTEM: €IMHCTBO XHUMHUYECKOTO
COCTaBa, JUCKPETHOCTD U IE€JIOCTHOCTb,
CJIO’KHOCTh Y YIIOPSJIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMoOpraHu3alius,
CaMOBOCITPOU3BE/ICHUE,
pa3ipaxMuMOCTh, U3MEHUUBOCTb,

POCT U pa3BUTHE.

JdeMoHCcTpanuu

Tabauywl u cxemvt: «OCHOBHBIC
MIPU3HAKU XKU3HWY», «buonornyeckue
CUCTEMbI», «CBOMCTBA KMBOU
MaTepum»

TEPMUHOB U MOHATUI: )KUBAs

CUCTEMA, DJIEMEHT, I1OJICUCTEMA,
CTPYKTYpPa; OTKPBITOCTh, BEICOKAsI
YIIOPSAIOYEHHOCTb, YIIPABISIEMOCTb,
UEPaApPXUYHOCTbD.

XapakTepu3oBarb CTPYKTYPY

1 CBOMCTBA JKMBBIX CUCTEM, OTJINYHUS
XUMHUYECKOT0 COCTaBa 0OBEKTOB KUBOM
Y HEXUBOU MPUPOJIbI, OOIINI TPUHIINI
KJIETOYHOM OpPraHU3alUU KUBBIX
CUCTEM.

CpaBHUBAaTh OOMEHHBIE MPOLIECCHI

B HEXXMBOW U KUBOW IPUPO/IE;
PacCKpbIBATh CMBICI PEAKLIAN
MeTabosn3Mma.

OOBACHATH MEXAaHU3MbI CAMOPETYJISLIUN
JKUBBIX CUCTEM PaA3JINYHOIO
MEpapXUUECKOr0 YPOBHS; PACKPbIBATh
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CYTb MPUHIUIIOB MOJIOKUTEIBHON U
OTpHUIATEIILHON 00paTHOM CBSI3U.
AHaM3UpoBaTh CBOMCTBA
CaMOBOCIIPOU3BEJCHHUS, POCTA

Y Pa3BUTHS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3alus *KUBbIX
CUCTEM

YpoBHU OpraHu3aliy KUBBIX CUCTEM:
MOJIEKYJIAPHBIN, KIIETOYHBIM,
TKAHEBBIN, OPTraHU3MEHHBIM,
NOMYJIALIMOHHO-BUAOBOM,
9KOCHUCTEMHBIHN (OMOreoIeHOTHYECKHH),
ouochepnsii. [Iporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAaX.
OcHOBHBIE ITPU3HAKHA KUBOT 0. JKHU3HB
Kak (hopMa CyILIECTBOBAHUS MAaTEPHH.
Hayku, uzydaronye >KuBble CUCTEMBI
Ha pa3HbIX YPOBHIX OpPraHU3ALNU.
N3yuenne xxuBbix cucrem. Metoibl
Oounonoruyeckoit Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3aLINsl, METAaHAJIU3.
[ToHsTHE O 3aBUCHUMOM U HE3aBUCUMOMN
nepemenHou. [lmanupoBanue
skcrniepuMmenTa. [locranoBka

U npoBepka rumnores. Hynesas
runote3a. [lonarue BEIOOpKU U €€
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYECKUX JaHHBIX. O1eHKa

PackpeiBars coaepxaHne TEPMUHOB

Y TIOHATHUI: 0OMEH BEIECTB

U NIPEBPAILICHUE YHEPTUH,
CaMOBOCITPOU3BEICHUE,
CaMOpETyYJISLUs, pa3BUTHE, )KU3Hb,
Hay4HBIA (pakT, HAYIHBIH METO/,
npo0sieMa, runoTes3a, TEOpus, IPaBUIIo,
3aKOH.

[TepeuncnsTe MpU3HAKU KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHu3aluy )KUBbIX CUCTEM U METOJIbI
OMOJIOTUYECKUX UCCIICIOBAaHUM.
OnuceIBaTh 0COOCHHOCTH, XapaKTEPHBIC
JUTSL K&KJIOTO YPOBHS OpraHu3aluu
KHUBOTO.

Ha3piBaTh HayKH, H3ydarolue KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHu3aIyu.

CpaBHUBATh MEX]1Y COOOM JKHUBBIE
CHUCTEMBI Pa3HBIX YPOBHEW OpraHU3aluu
Y MPOUCXOASIINAE B HUX MPOLECCHI.
[TokasbIBaTh poJIb TUNOTE3 U TEOPUU
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JOCTOBEPHOCTH MOJIY4EHHBIX
pe3ynbTaroB. [IprynHbI HCKaXEHUs
pe3yabpTaroB dKcrepuMenTa. [lonarue
CTAaTUCTUYECKOr' O TECTA.
JdemoHcTpanumn

Tabauyvt u cxemwvi: «YpOBHU
OpraHM3alUH KUBOU IPUPOIBI»,
«CTpOoeHne KUBOTHOU KIIETKN,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHUu3Ma,
«buoreorenos», «buochepay,

«MeTobl U3y4eHHUsI )KUBON TTPUPOIBI».

Oo6opynoBaHue: 1adopaToOpHOE
00opyI0BaHKE IS POBEICHUS
HaOJII0/ICHUH, N3MEPECHHM,
SKCIICPUMEHTOB.

IIpakTuyeckas padora
«Vcnonp30BaHNe Pa3IMYHBIX METOOB
IIPH U3YYEHUH KUBBIX CHCTEM.

B (JOPMUPOBAHUM €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA

HToro yacos 1o reme
3 | Tema «buoI0rus KJIeTKW»
3.1 | Uctopus oTKphITHS Kierka — ctpykrypHO- PackpeiBaTh conep:kaHue TEPMUHOB

N N3YYCHUS KIICTKH.
Knerounas TCOPUA

G yHKIIMOHAJIbHAS €UHUIIA )KUBOTO.
HcTopust OTKpBITUS KIETKU.

PaGotst P. ['yka, A. JleBeHryka.
Knerounas teopus (T. IlIBanH,

M. llnelinen, P. BupxoB). OCHOBHBIE

Y TIOHSTHUI: KJIETKA, OPTaHENIbI,
AYKapHUOThI, IPOKAPUOTHI, BUPYCHI,
IIUTOJIOTUS (KJIETOUHAsi OMOJIOTHS),
KJIETOYHAsl TEOPHSI.
XapakTepHu30BaTb OCHOBHBIE TaIIbI
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TIOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

JdemoHcTpanumn

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

T. [lIBanu, M. Ilnennen, P. Bupxos,
K.M. bap.

O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOIIPENapaThl pACTUTENbHBIX,
KUBOTHBIX Y OAKTEPHUAITLHBIX KIIETOK

Pa3BUTHS MIUTOJIOTHUN KaK HAYKH U €€
oopMIICHHE B KJIIETOUHYIO OHMOJIOTHIO.
IToka3pIBaTh BKJIA]] YUCHBIX-OMOJIOTOB

B M3y4YEHUE KIETOYHOTO CTPOCHUS
OpPTaHW3MOB.

[lepedncnsaTe OCHOBHBIC MTOJIOKEHUS
KJIETOYHOM TEOpPHH, OOBSICHATH €€ POJIb
B (DOpMHUPOBAHUM €CTECTBEHHO-HAYYHOMN
KapTUHBI MUDA.

[IpuBOIUTE TOKA3aTEIHLCTBA POJICTBA
OpPTaHW3MOB C HCTIOJIb30BAaHUEM
ITOJIOKEHNUW KJIETOYHON TEOPUH

3.2

MeTtoapl
MOJIEKYJISIPHOU U
KJIETOYHOI OMOJIOrHHU

MeTtoapl MOJIEKYJIIPHOM U KJIIETOYHON
OMOJIOTUU: MUKPOCKOITHUS,
xpomatorpadusi, 1eKTpodopes, MEeTo
MEYEHBIX aTOMOB, Au(depeHITHATBHOE
1eHTpU(yrupoBaHue,
KYJbTUBUPOBAHUE KIIETOK.
JdeMoHCcTpanuu

Tabauywvl u cxemot: «CBETOBOM
MHUKPOCKOI», «IEKTPOHHBIN
MUKpPOCKOI», «IcTOpus pa3BUTHUSA
METO/1I0B MUKPOCKOITUI».
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MHUKpPOIPENnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEepUaTbHBIX

KJIETOK.

PackpbIBaTh cosepxaHue TEPMHUHOB
Y TOHATHI: MUKPOCKOITMPOBAHHUE,
MIPUTOTOBJIEHUE CPE3OB,
muddepeHmaibHOE OKpalIMBaHuE,
xpomatorpadusi, IeKTpodopes,
METOJ] MEYEHBIX aTOMOB,
HEHTPUPYTUPOBAHUE, METO/]
KYJbTYpbI KJIETOK U TKAHEU, METO]T
pexkomOunanTHbIX JHK.
XapakTepu30BaTb OCHOBHBIE METO/IbI
M3Y4YEHUSI )KUBOU TTPUPOIBI.
['oToBHUTH BpEMEHHBIE
MHUKpPOIpenapaThl, pacCCMaTPUBATh UX
B CBETOBOI MUKPOCKOII U JI€NaTh
OIHCAHHUE.

47



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB )

IIpakTuyeckas padora
«M3ydyeHne METOI0B KIETOYHOU
o6uomnoruu (xpomarorpadus,
anekTpodopes, nuddepeHmaiTLHoe
uentpudyruposanue, [TLP)»

OOBsICHATH U cOOJIOIATh MTpaBUIIA
TEXHUKH MUKPOCKOITUPOBAHUS

HToro yacoB o teme 2
4 Tema «XumMnuyeckasi OpraHu3anus KJICTKI
4.1 | Xumuueckuit coctaB 2 XUMHYECKHUM COCTaB KJIeTKU. Makpo-, | PackpbIBaTh copepaHue TEPMUHOB

KJeTku. Boma u
MHHEpaIbHbIE
BEIlECTBA

MHKPO- U YIIbTPAMUKPOIJIEMEHTHI.
Bona u ee poiib Kak pacTBOpUTENS,
peareHTa, yqyactue

B CTPYKTYPUPOBAHUU KIIETKH,
TEIJIOPET YIS, MUHEpATIbHbBIE
BEIIECTBA KJIETKH, UX OMOJOrHYecKas
poJib. Posib KATHOHOB M aHUOHOB

B KJIETKE.

JdemoHcTpanumn

Juacpammsl: «Pacnipenenenue
XUMHUYECKUX JIEMEHTOB B HEXKUBOM
npupoae», «Pacnpenenenue
XUMUYECKUX IJIEMEHTOB B dKHUBOU
IPUPOJIEN.

Tabnuyer u cxemsi: «llepuonnueckas
Ta0JIMIIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MONEKYJIbl BOJBI»,
«BemecTBa B cocTaBe OpraHnu3MOB»

Y TIOHSTUH: DJIEMEHTHI-OUOTCHBI,
JTUTI0Jb, BOJOPO/IHAS CBA3b,
ruIpoGUIBLHOCTD, TUAPOGOOHOCTD,
Typrop, MUHEpaIbHbIE BELIECTBA,
OydepHbIe CHCTEMBbI, aHUOHBI,
KaTHOHBI.

[lepeuunciasate 0COOEHHOCTH
XUMUYECKOT0 COCTaBa KJIETKH.
Paznuuars Makpo-, MUKpO-

U YIBTPAMUKPOIJIEMEHTHI, BXOJISIIHNE

B COCTaB JKUBOT'O U UX POJIb

B OpraHusmMe.

XapakTepu3oBaTb CTPOCHHUE U CBOWCTBA
BOJIbI; OOBSACHSIThH MPUUYUHBI €€ 0COOBIX
CBOMCTB U (PYHKIIUU B KJIETKE.
IToka3pIBaTh poOJIh KATHOHOB M AHUOHOB
B 00€CIeueHNH MPOIIECCOB
KU3HENIEATEILHOCTU (OCMOPETYJIISIINS,
co3JaHue MEMOPAHHOTO TIOTCHITHAIA,
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perymsius paboThl OEJIKOB), paOOTHI
Oy(hepHBIX CUCTEM.

VY cranaBnmBaTh B3aUMOCBSI3b CTPOCHUS
U (QYHKIIMYA HEOPTraHUYECKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEIIIECTBA KJIETKH —
Oenku

OpranuyecKkue BelecTBa KICTKH.
buonornueckne nonnmepsl. benku.
AMMHOKHCIIOTHBIA COCTaB OEJIKOB.
CtpyKTypbl OETKOBON MOJIEKYJIBI.
[lepBuyHas cTpykTypa Oenka,
NENTHIHAS CBA3b. BTOpHYHas,

TPETUYHAsA, YETBEPTUYHASI CTPYKTYPBI.

Henatyparus. CBolicTBa OENKOB.
Knaccudukanus 0enkos.
buonornueckue pyHKkuun OEIKOB.
IIpuonwi.

JemoHcTpanumn

Iopmpem: J1. IlonuHr.

Tabauyol u cxemwvr: «CTpoeHue
MOJIEKYJIbI 0enkay, «CTpyKTypbl
OEJIKOBOW MOJIEKYJIbI».
OoOopynoBanme: xumMuyeckas mocya
1 000pyI0BaHUE.

JlaboparopHasi padora
«OOHapykeHne OENKOB C TOMOIIBIO
KauyeCTBEHHBIX PEaKIIUi»

PackpriBath conepikanrue TEpPMUHOB
Y TIOHATUN: MOHOMEPBI, TOJUMEPHI,
0eoK (MPOTEuH), MENTH/I,
aMUHOKMCJIOTA, TIENTHU]IHAS CBSA3b,
HNOJUMENTHI, AeHaTyparus,
peHarypauus, rio0yspHble

1 pUOpHIIISIpHBIE OEJIKU, IPUOHBI.
XapakTepu3oBaTh OCJIKH,

WX CTPYKTYPHYIO OPTaHU3AIIHIO

1 (GyHKUIUU (CTPYKTYpHas,
HHEpreTUyecKas, CUrHaJIbHasl,
peryssiTopHasi, ABUraTeIbHas,
3alIUTHAsA, (pepMEeHTaTUBHAs).
Ha3zpiBaTh XMMU4ECKHE OCHOBBI
(dopMupOBaHUs CTPYKTYP
OEJIKOBOM MOJIEKYJIBI.

[TpuBoauTh NpUMEpPH! GPUOPUILIAPHBIX,
100 YISIPHBIX OEIKOB.

BBIMOTHATE KaUeCTBEHHBIE PEaKIIuu
Ha OOHapy»)eHue OEIKOB

B KJIETKE; OOBSICHATH MOTYyICHHBIE
pe3yabTaThl
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4.3 | Oprannyeckue YrneBonsl. MoHOCaxapuibl, PackpeiBaTh conepkaHue TEPMUHOB
BELIECTBA KIJIETKH — JUcaxapuabl, OJIMTOCaxXapuibl U Y IIOHSTHUI: YIJIEBOJbI, MOHOCAXapHUBbL,
YIJIEBOABI nonucaxapuibl. OOIIMIA M1aH CTPOEHUs | AUCaXapUbl, OJIUTOCAXaAPU/IbI,

1 (PU3UKO-XMMHUUYECKHE CBOMCTBA MOJIMCaxapu/ibl, TIIFOK03a, pubo3a,
yraeBoaoB. buonornueckue PyHkIMu | 1e30KcMpr0O03a, T1aKT03a, MallbTo3a,
YIJIEBOJIOB. caxaposa, Kpaxmall, TJIMKOT'€H,
JleMoHCTpanu LEJUTI0JI03A.
Tabauywvl u cxemol: «CTpoeHUE Knaccuduuuposats yrieBoabl
MOJIEKYJI YTIIEBOIOB) 10 CTPOCHHIO U IEPEUUCTATH UX
G yHKITHH.
[IprBOINUTH MPUMEPHI PA3TUUHBIX
YIJIeBOJIOB (MOHOCAXapHJIOB,
JUCaxapua0B, OJMIOCaXapuIoB,
MOJINCaXapUI0B)
4.4 | Oprannueckue Jlunuasl. ['uapodunsHo-TuaApOoPOOHBIE | PackphiBaTh coaepkaHne TEPMUHOB

BCHICCTBA KIICTKH —
JIMIIN AbI

cBoiictBa. Knaccudukanms
TUTUA0B. TpUTTUIIEPUIBI,
dbochonumu b, BOCKH, CTEPOHIBI.
buonornyeckue GyHKIIIH
munuoB. OO1IMe CBOHCTBA
OMOJIOTMYECKUX MeMOpaH —
TEKy4eCTh, CIOCOOHOCTh

K CaMO3aMbIKaHHIO,
MOJTYIIPOHUIIAEMOCTb.
JleMmoHcTpanum

Tabauyvl u cxemor: «CTpoeHHE
MOJICKYJI JIUTIHIOB)

Y TIOHATUM: JTUIUIbI, TPUTIIUILIEPHU/IBI,
(dhochoauuIbI, BOCKH, CTCPOUIBI,
JIUNONPOTENHBI, TIIMKOJIUITHIBI.
KinaccuduuupoBats Iunuasi

110 CTPOCHUIO; XapaKTEPU30BaTh UX

byHKITUN
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4.5

HyxnenHnoBsie
KUCIOThI. CTpoeHUE
u pynkmuu JJHK,
PHK, AT®

Hyxnennossie kucnorsl. [JHK u PHK.
CrpoeHune HyKJIEHHOBBIX KHCJIOT.
Hyxneorunpr. [puHumnn
KoMILIeMeHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoitHas
criupaib. MecTOHaX0KICHUE U
ouonornueckue pynkuun JTHK. Buss
PHK. ®yukunu PHK B kietke.
Crpoenne monexkynsl ATO.
Makpo3prudeckue B34 B MOJIEKYJIE
AT®. buonornueckue ¢pynkuun ATO.
BoccranoBieHHBIE IEPEHOCUHKH, UX
(GyHKIUM B KJIETKE.

JemoHcTpanumn

Ilopmpemuwi: [1. Yorcon, ®@. Kpuk,

M. Vunkunc, P. ®pankinun, ®. Conrep,
C. Ilpy3unep.

Tabauyvt u cxemvi: «HyknenHoBbIe
KHUCIIOTBD», «CTpOEHNE MOJIEKYJIbI
ATO».

Oo6opynoBanme: xuMuyeckas mocysa
U 000pyI0BaHHE.

JlaboparopHasi padora
«MccnenoBanue HyKJIEMHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX
OpraHU3MOB

PackpriBaTh copep:kaHle TEPMUHOB

Y TIOHSTUH: 1€30KCUPUOOHYKICMHOBAS
kucnorta (JIHK), pubonyknenHoBas
kucnora (PHK), nykineotun, Hykieo3us,
A30TUCThIC OCHOBAHUsI, aJICHUH, TYaHUH,
IIUTO3UH, TAMUH, YpalluJ,
KOMILIEMEHTApPHBIE OCHOBAHMS,
aneno3uHtpudocdar (ATD),
MaKpO3pruvecKkas CBssb,
CEKBEHUPOBAHUE, TEHOMUKA,
TPAHCKPUNITOMUKA, POTEOMUKA.
XapakTepu3oBaTh, OIKUCHIBATH

U CXeMaTHYECKH N300paxaTh CTPOCHHUE
nykieoruaa JJHK u nBoiiHOM crimpanu
JHK, cexkBenuposanue JIHK.
OnuchIBaTh MPOLIECC PEITUKAIUN

JIHK B kj1€eTKe 1 Ha3bIBaTh €ro
OMOJIOrHYeCcKOe 3HAUCHHE.
Xapakrepu3oBatb ¢pynkuuu JTHK.
Paznuuate cTpykTYpy U QyHKIMH

PHK.

OnuchiBaTh MPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATh HYKJIEMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH
ctpoenust u pynkuun ATO.
dopMynupoBaTh U OOBSICHATH PUHITUTI
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KOMITJIEMEHTAPHOCTH U TIPABHIIO
Yapradda

4.6 | MeToabl CTPYKTYpHOM 1 CrpykTypHas OUOIOTHUs: PackpeiBath coaepxkaHne TEPMUHOB
ouosoruu OMoXuMUYECKUe U OMOpU3NIECKHEe U TIOHATHIL: MOJICJIUPOBAHUE,

HCCJIEA0BAHUS COCTaBA KOMITBIOTEPHBIN TU3aH.

Y TIPOCTPAHCTBEHHOU CTPYKTYPHI [lepeuncnsaTh MEPCICKTUBHbBIC

OMOMOJIEKYII. HaIPaBJICHUS HAYYHBIX UCCIICTOBAHMM
B CTPYKTYPHOM OMOJIOTMH, paCKPhIBaTh
UX 3HAUYCHHE JIJIST MEAUIIMHBI U
CEJIbCKOT'O XO3sICTBa

Htoro yacoB no teme 10
S5 | Tema «Ctpoenne u GyHKIMN KJIETKI»

5.1 | Tums! KIETOK. 1 TumeI KIIETOK: dyKapruOTHIECKas PackpeiBaTh conepkaHue TEPMHUHOB
[TpokapuoTudeckas 1 ipokapuoTtrdeckasi. CTpyKTypHO- Y TIOHATHUH: IPOKAPUOTHUECKAs KIIETKA,
KJIETKa (GbyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsl CTEHKa, MypPEHH,

KJIETKHU. (dboTocuHTEeTHYECKE MEMOpaHBI,

Kiterounas creHka OakTepuii B apxeit.
Oco0eHHOCTH CTpOeHUs
reTepoTpoHON U aBTOTPOGHOM
IPOKapHOTHYECKUX KIIETOK. MecTo

U POJIb MPOKAPUOT B OUOIIEHO3aX.
JleMmoHcTpanum

Tabruywvl u cxemwvr: «CTpoeHue
AYKAPUOTHUYECKOU KIIETKW,
«CTpoeHne MpoKapuOTUIECKOM
KJIETKU

CtpoeHne mpoKapuOTUIYECKON KIIETKHU.

(bnarennuH.

XapakrepuzoBatb Gopmy

U pa3Mepbl TPOKAPHOTUIECKUX KIIETOK;
(GYHKIIMM TEeHETUYECKOro anrmapara
IPOKAPHOT.

OmnuceIBaThH TIpOIIECC
CIIOpOo0Opa3oBaHUsl, OTMEYATh €ro
3HAYCHUE ISl BBDKUBAHUS OaKTEPHA
P YXYIIIICHUH YCITOBUH
CYIIECTBOBAHUS.

OnuckIBaTh Pa3MHOXKEHHUE MMPOKAPHOT.
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OrneHUBaTh MECTO M POJIb IIPOKAPHOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKAPUOTUYECKOMN
KJICTKH.
IToBepXHOCTHBIN
anmnapar KJIETKH

Crpoenue U PyHKIIMOHUPOBAHUE
3YKAPUOTUYECKOMN KJIETKHU.
ITnasmaTudeckas memOpaHa
(mnazmanemma). CTpykTypa
M1a3MaTuYecKoi MeMOpaHsbl.
Tpancnopt BelecTs yepe3
I1a3MaTUYECKYI0 MEMOpaHy:
nacCcUBHBIN (U dy3us,
obnerueHHas nuddysus),

AKTHUBHBIN (IEPBUYHBIA U BTOPUYHBII
AKTUBHBIN TPAHCIIOPT).
[TonynponuiiaeMmocT MEMOpaHHI.
Pabota Hatpuii-kamueBoro Hacoca.
DHJIOLNTO3: TUHOIIUTO3, (ParoruTos.
Ox3o1uTo3. Knerounas creHka.
CtpykTypa U GyHKIIUHA KIETOTHOU
CTEHKU pacTeHHil, rpuoOoB.
JdeMoHCcTpanuu

Tabnuiet u cxembl: «CTpoeHue
AYKapUOTUYECKOMN KIETKUY,
«CTpoeHHEe KUBOTHOU KIIETKW,
«CTpoeHHE PaCTUTEIIBHON KIIETKW.
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MHUKPOIIPErapaThl paCTUTEIBHBIX,
KUBOTHBIX KJIETOK.

PackpriBath conmepikanrue TEpMUHOB

Y TIOHATHUH: TUTa3MaTH4ecKass MeMOpaHa
(1azmanemMma), JKUJIKOCTHO-MO3anyHast
MOjIelb, MeMOpaHHbIE OCIKU
(mepudepruyeckue, HHTETrpaIbHbIE),
IMKOKaNKC, 1uddy3us, ocMoc,
AKTUBHBIA TPAHCIOPT, HIOIUTO3,
(barouuTos3, MUHOIMTO3, K30IUTO3,
KJIETOYHAsl CTEHKA, IJIa3MOJECMBI,
CUMILJIACT.

XapakTepu3oBaTh 0COOEHHOCTH
CTpOCHUA U (QYHKIIUU DYKAPHOTUIECKOU
KJIETKH; TPAHCIIOPT BEIIECTB

yepes M1a3MaTuuecKyto MeMOpaHy:
[TACCUBHBIM Y aKTUBHBIN TPAHCIIOPT;
paboTy OesKOB-KaHaJIoB; paboTy
HATPUI-KAJIUEBOI'0 HACOCA; CTPYKTYPY
1 QYHKIMU KJIETOUHOM CTEHKU
pacTeHuii u rpudoB
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IIpakTuyeckas padora
«M3yueHue CBOMCTB KIETOYHOM
MeMOpaHbD»

5.3

[MuTonmasma u ee
OpraHOU bl

[uronmasma. Llurozoik. [lutockener.
JIBrxenue ruToriazmMbl. OpraHoun bl
kieTkn. OTHOMEMOpaHHBIE OPTaHOU/IBI
KJIETKH: DHIOTIIa3MaTHIECKast CeTh
(BIIC), anmmapat I"onb1Ku, TM30COMBI,
uX CTpoeHne U QyHKIMU. B3anMocBs3b

OI[HOMGM6paHHLIX OpraHonao0B KJICTKH.

CrpoeHnue rpanyJIIpHOrO pETUKYIIYyMA.
Cunre3 pacTBOpUMBIX O0eskoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN) HA0IIA3MATUYECKUI
petukynym. CekperopHasi G yHKIIUS
armapara ['onpoku. Tpancnopt
BEILIECTB B KJIeTKe. Bakyosn
pacTUTENIbHBIX KJIETOK. KieTOuHbIM
cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUABI KIETKHU:
MUTOXOHJIpUH, IacTuabl. CTpoeHue
U GYHKIIMA MUTOXOHAPUNA U TIIACTHUL.
[lepBUuHbIC, BTOPUYHBIC U CIIOKHBIC
1acTH 1Bl (POTOCUHTEZUPYIOITUX
3yKapuoT. XJIOPOIJIACTHI,
XPOMOIJIACTHI, JIEMKOIIACTHI BBICIIIUX
pacTeHUI.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTHUH: IUTOIIA3Ma, IIUTO30JIb,
IIUTOCKEJET, KOMITAPTMEHTHI,
OPTraHOMWIbI, SHIOTUIA3MATHIECKas CETh
(BIIC), anmapat I"onb1ku, TU30COMBI,
BaKy0Jib, pUOOCOMBI, aBTOJIU3,
BE3UKYJISPHBIN TPAaHCIIOPT,
MIEPOKCUCOMBI, KJIETOYHBIN COK, Typrop,
MHUTOXOHAPUH, KPUCTHI, TUTACTUIBI,
XPOMOILIACTHI, JICMKOILIACTHI,
XJIOPOTLTIACTHI, CTPOMA, TPaHBI,
TUJIAKOU]I, JIaMeJia.
XapakTepru3oBaTh HUTOILIAZMY
AYKApPUOTHYECKOU KIIETKU;
KJIaCCU(UIIMPOBATH OPTaHOUIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHust (o JHOMeMOpaHHbIE,
IByMeMOpaHHbIe, HEeMEMOpaHHBIC);
OMUCHIBATh (PYHKITMHU KaXK0TO
OpraHou/a B KIIETKE.

OOBACHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOYHBIM ITHIIICBAPCHUEM,
€ro 3Ha4YeHUEe JJI1 OpraHu3Ma.
OtMmeuaTh 3HaYEHUE ITUTOCKENETA;
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JleMmoHcTpanum

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

Tabauywr u cxemwvlr: «CTpoeHue
JYKApPUOTUYECKOU KIIETKWY,
«CTpoeHue KUBOTHON KIIETKNY,
«CTpoeHue paCTUTEIBLHON KIIETKNY,
«CTpoeHUE MUTOXOHIPUIY.
Oo6opynoBanme: CBETOBOW MUKPOCKOITL;
MHUKpPOIIPENnapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora
«3yueHne nBuxKEHUS

LUTOIIa3MbI B PACTUTEJBHBIX
KJIETKaX».

JlaGopaTopHas padora
«HccnegoBanue mia3Moiin3a

U JICTJIa3MOJIN3a B PACTUTENIbHBIX
KJIETKaxX»

XapaKTepHU30BaTh €TO JIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PHIIAMEHTHI), KX POITH
B KU3HENIEATEITLHOCTH KJIETOK M TKaHEeH

5.4

HememOpannbie
OpPTaHOMIbI KJICTKU

HemeMOpanHbie OpraHOUIbl KJIETKA
Ctpoenue u PyHKIIMU HEMEMOPaHHBIX
OpPraHOUJIOB KJIIETKHU.

Pub6ocombl. MbIlieuHbIC KIETKH.
Mukpotpyoouku. KiieTouHblii HEHTP.
CtpoeHue U JBUKEHUE KIYTUKOB

U pecHUYeK. MUKpOTPyOOUKH
IUTOIUIa3Mbl. LleHTpHros.

PackpriBath conmepikanne TEepMUHOB

U TIOHATHH: pudocoma, ToJIrcoMa,
MUKPOTPYOOUKH, TYOYIIMH, KIICTOYHBIHA
1eHTp (IIEHTPOCcoMa), IIEHTPHOJIH,
neHtpocdepa, KryTuku, pEeCHUUKH,
0Oa3ajbHOE TENbIIE.
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JleMmoHcTpanum

Tabauywr u cxemwvr: «CTpoeHue
KUBOTHOU KJIETKN», «CTpoeHHe
PACTUTENBLHON KIIETKH

XapakTepu3oBaTh HEMEMOpPaHHbIE
OpraHOUIbI KIETKU, UX CTPOCHUE

1 pyHKITUN

5.5 | Crpoenue u pyHKIINH SAnpo. Obonouka siapa, XpOMaTHH, PackpsiBaTh comep:kaHle TEPMUHOB
aapa KapHoIUIa3Ma, sAPBIIIKA, UX CTPOCHUE | U MOHATHUH: SApO, saepHas 000JI0uKa,
U GyHKUMH. S nepHbIi OETKOBBIN SIICPHBIE TIOPBI, HYKJIEOIUIa3Ma
matpukc. [IpoctpancTBeHHOE (kapuoriazmMa), FfeHOM, XpOMaTHH,
PacroJIoKEHUE XPOMOCOM AYXPOMATHH, T€TEPOXPOMATHH,
B UHTEp(a3HOM sifpe. SJIPBILIKO, XPOMOCOMBI, IICHTPOMEPA,
benku xpoMaTtuHa — TUCTOHBI. KUHETOXOP, KJIETOYHBIC BKIIOYCHHUSI.
KiteTouHble BKIIIOUEHHS. XapakTepu3oBaTh KIETOYHOE AP0 KaK
JleMOHCTpannu HEHTP yIpaBICHUS
Tabauyvl u cxemwl: «SAapo» KU3ZHENIEATEIbHOCTBIO KIIETKU;
IreHeTUYECKUI anmnapar KJIETOK
AYKapHUOT, CTpOEHUE U HYHKITUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPBI Spa U UX
B3aMMOCBSI3b C OpraHOUIAMHU
[IUTOIJIA3MbI
5.6 | CpaBHuTenpHas CpaBHUTENBbHAS XapaKTEPUCTHKA XapakTepr30BaTh TUIBI KIETOK
XapaKTepucTrKa KJIETOK DYKapuOT (pacTUTEIbHOM, AYKapHOT: PaCTUTEIIbHAS, )KUBOTHAS,

KJICTOK 9YKapuoT

KUBOTHOMU, TPUOHOIN).
JdemoHcTpanumn

Tabauywl u cxemwvr: «CTpoeHue
DYKapUOTUYECKON KIIETKNY,
«CTpoeHue KUBOTHON KIIETKNY,

rpulHasi.

CpaBHUBATh MEX]1Y COOOM CTpOCHHE
U )KM3HEIEATEIbHOCTh
YKapUOTUYECKUX KIIETOK U POJIb
MPOKApUOT B OMOLIEHO3aX
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«CTpoeHue pacTUTEIbHON KIETKNY.
Oo0OopynoBanme: CBETOBOI MUKPOCKOIT;
MUKPOIIpENnapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHnasi padora

«M3yueHue CTpOoeHHUsI KJIIETOK
Pa3IMYHBIX OPraHU3MOBY

HToro yacos 1o reme 8
6 | Tema «O0MeH BelecTB U NMpeBpallleHUe JHEPTHH B KJIETKe»
6.1 | OO6meH BemecTB — 3 Accumuisanns ¥ AUCCUMUIISLINS — PackpeiBaTh conepkaHue TEPMUHOB

METa00IU3M

JIBE CTOPOHBI META0OIM3MA.

Tunsl oOMeHa BeIecTB: aBTOTPOHBIIM
U TeTepoTpodHBId. YyacTue Kucaopoaa
B OOMEHHBIX MpoIleccax.
DHepreTudeckoe odecreueHne KIeTKu:
npeBpaiienne AT® B 0OMEHHBIX
npoueccax. GepMeHTaTUBHBIN
XapakTep peakyi KIETOYHOTO
meTabonauzMa. GepMeHThI, UX
CTPOECHUE, CBOMCTBA U MEXAHU3M
neiictBust. Kodepmentsl. Otnunums
(epMEHTOB OT HEOPTAHMIECKUX
KaTaJIn3aTOPOB. beIKn-aKTUBaTOPHI

1 OCJIKU-UHTUOUTOPHI.

3aBUCUMOCTb CKOPOCTH
(hepMEeHTaTUBHBIX PEaKIUN

OT pa3IUYHBIX (PaKTOPOB.

Y MOHATHIT: 0OOMEH BEIIECTB
(MeTaboJI3M), aCCUMIIISIIUS
(ana®onm3M), WK MIACTUYECKUN
O0OMeEH, TucCUuMUIISIINA (KaTaboiusm),
WJIM DHEPreTHYECKUN OOMEH,
aBTOTPOQBI, reTepOTPOPHI, aHAIPOOHI,
a’po0Obl, (hepMEHTBI, AKTUBHBIN LIEHTP,
cyOcTpaTHas cenu@uIHOCTb,
KO(DEpMEHTBI, OEIKU-aKTHBATOPBI

U OENTKU-MHTUOUTOPBI.

[lepeuncnsate 0COOEHHOCTH
MJTACTUYECKOTO U YHEPreTUYECKOT O
oOMeHa B KJIETKE; YCTaHABINBATh
B3aMMOCBSI3b MEXK]TY IJTACTUYECKUM

Y DHEPreTUYECKUM OOMEHOM.
Paznuuate TUTIBI OOMEHa BEIECTB:
aBTOTPOGHBIN U TeTepOTPOPHBII.
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JleMmoHcTpanum

Tabauywl u cxemwvi: «DOTOCUHTESY,
«IHEPreTUICCKUN OOMEHY,
«buocuntes 6enka», «CtpoeHue
depmenTa», «XeMOCUHTE3Y.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
000py/0BaHKE JIJIsl TPUTOTOBIICHHUS
NOCTOSIHHBIX U BPEMEHHBIX
MHUKpPOIPENnapaToB.

JladopaTopHas padora

«3yueHune kaTanuTHYECKOn
aKTUBHOCTHU (hepMEHTOB (Ha MpUMepe
aMuJIa3bl WK KaTaasbl).
JlaGopaTopHas padora

«3yuenune hepMEeHTaTUBHOTO
paciuerieHus epokcuaa Boaopoaa

B PACTUTEBHBIX U dKUBOTHBIX KIJIETKAX)

IToka3bIBaTh poJb KUCIOPOIA

B OOMEHHBIX TIPOIECCaX.
CxemaTudecku U300pakaTh CTPOCHHE
dbepmenTa.

Otnnuath pepMeHTHI

OT HEOPTraHUYECKUX KaTaJu3aToOpOB

U OTIPEACIISATh UX POJIb

B (DYHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
MIPOMBIILJIEHHOCTH, B MEAUIIUHE,

B MOBCEHEBHOM JKM3HU YEJIOBEKA.
CTaBuTh SKCIIEPUMEHT MO BBISIBICHUIO
KaTAIUTUYECKON aKTUBHOCTH
MEePOKCH1a3bl, aMUJIA3bl, OOBICHSTh
MOJIyYEHHBIE PE3YIIbTAThI

6.2

ABTOTpO(DHBIN THTT
oOMeEHa BEIIECTB.
doTtocunTes

[IepBUYHBIN CHHTE3 OPraHUYECKUX
BELIECTB B KIIETKE.

DOTOCUHTES.

Ponp xsoporutactoB B mpouecce
¢dotocunTesza. CBeToBas

Y TeMHOBas (hasbl.
[IpoaykTUBHOCTB (DOTOCHHTESA.
BnusHue paznuuHbIX GaKTOpoB

Ha CKOPOCTh (POTOCHHTE3A.
3HadeHne POTOCHHTE3A.

PackpbiBaTh conepxaHue TEPMUHOB

U TIOHATUM: (POTOCHHTE3, (Pa3bI
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
dhotonu3s, hochopupoBaHue, UK
Kanbpeuna, HA JI®d+ (mepeHocuux
BOZIOpOAA).

XapakTepu3oBaTh IUTACTUYECKUI OOMEH
Kak 3Tan o01iero oOMeHa BEIISCTB;
coObITHS (OTOCHUHTE3A (PEaKIINu
CBETOBO U TEMHOBOM ¢a3z); poib
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JleMmoHcTpanum

llopmpemuwi: [1. Ilpuctin,

K. A. Tumupsszes.

Tabauywvt u cxemol: «OOTOCHUHTE3Y

XJIOPOILIACTOB B MPOIECCE
dhoTocuHTE3A.

BbISBASTS NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEX/1y MOTJIOIEHUEM COJTHEUHON
SHEPTUH XJIOPOPUIIOM B CHHTE30M
Monekyn ATO.

CpaBHMBaTh UCXOJIHbIE BEIIECTBA,
KOHEUHBbIE MPOJYKTHI U YCIOBHUS
IIPOTEKAHUsI PEaKLUH CBETOBOU

¥ TEMHOBOM (a3 poTocuHTE3A.

Y cTaHaBnmuBaTh B3aMMOCBSI3b MEKIY
(OTOCHHTE30M U JABIXaHUEM; CBETOBOU
Y TEMHOBOM peakuusMu (pOTOCHHTE3A.
OnenuBarh 3HaueHHE (POTOCHHTE3A

IUTS )KM3HHU Ha 3eMIie

6.3

ABTOTpO(DHBIN THTT
oOMEHa BEIECTB.
XEeMOCHHTE3

XEeMOCHHTES.

Paznoobpasue oprann3zMoB-
XEMOCUHTETUKOB:
HUTpUUITUPYIOIIUE OAKTEPHUH,
Kee300aKTeprn, cepoOaKkTepuu,
BOJIOPOJIHBIE OaKTepuu. 3HAYECHUE
XEMOCHUHTE3A.

JleMmoHcTpanum

Ilopmpemuwi: C. H. BuHorpaackuu,
I'. A. 3aBap3uH.

Tabauywvt u cxemol: «OOTOCUHTE3Y,
«XEeMOCHHTE3»

PackpeiBaTh conepxaHue TEPMUHOB
Y TIOHSTUN: XEMOCUHTE3.
OOBACHUTH CYIIHOCTh XEMOCHHTE34,
pacKpbIBaTh €ro 3HaUe€HHUE B Ouocdepe.
[IpuBOIUTH IPUMEPHI
XEMOCHUHTE3UPYIOIIUX OaKTepHit
(auTpHdUIMpYIOIIHEe OAKTEepHH,
&Kene300aKTepuu, cepoOaKkTepuu,
BOJIOPOJIHbIE OAKTEPUN)

U XapaKTepu30BaTh UX
KHU3HEACATCITHHOCTb.

CocTaBnsiTh ypaBHEHUS PEAKIIUN
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JlaboparopHasi padora
«CpaBHeHue mporeccoB (OTOCUHTE3a
U XEMOCHHTE3a»

XEMOCHHTE3a.
CpaBHUBAaTh XEMOCHUHTE3
¢ (hOTOCHHTE30M

6.4

DHepreTuyecKui
0oOMEH —
JIACCUMUJISTINS

AHaspoOHbIe OpraHnu3mMbl. Buss
opoxxenus. [IpogykTsl OposKeHHS U UX
HCIIOIb30BaHUE YETOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBI KaK
00BEKThI OMOTEXHOJIOTUHU U
BO30yUTEIN OOJIE3HEH.

ABpoOHBIE OpraHu3Mbl. DTarbl
AHEPIreTUYECKOro 0OMeHa.
IlonroroBuTenpHBIN dTamn. | THKOIN3 —
OECKUCIIOPOJIHOE pacCIICIICHUE
[JTFOKO3BI.

buonoruueckoe okuciaeHue, Wiu
KJIETOYHOE JibIXanue. Posb
MUTOXOHJIPUH B ITpoLeccax
OMOJIOTUYECKOTO OKUCIICHUSI.
[uknnueckre peakiuu.
OxkucnutenbHoe GochopriMpoBaHUE.
[TpeumytiecTBa a3poOHOTO MyTH
oOMeHa BeIeCTB Mepe]i aHa3POOHBIM.
D¢ (hHeKTUBHOCTb IHEPreTUYECKOTO
oOMeHa.

JleMmoHcTpanum

Ilopmpemui: B. A. DHrensrapar,

I1. Mutuemn.

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTHUI: ITAMbl YHEPTETUIECKOTO
oO0MeHa — MOATOTOBUTENbHBIH,
OECKHUCIOPOIHBIN (aHAPOOHBIIT),
KHUCJIOPOJIHBIN (a9POOHBIN); TITMKOIU3,
OpoxeHne, OMOJIOrMYECKOe OKUCIICHHE
(meixanue), uka Kpebcea,
OKHCIUTENbHOE PochopuimpoBaHue,
MIPOTOHHBINA TPAIUCHT, TPOTOHHAS
AT®-cuHra3za.

[lepeyuncnsate 0COOEHHOCTH
HYHEPreTUIECKOT0 OOMEHA B KIIETKE.
OnuceIBaTh ATambl SHEPTETUYECKOTO
oOMeHa (TI0AITOTOBUTEIILHBIN,
OECKHUCIOPOIHBIN, KHCTIOPOIHBIN)

Y CPAaBHUBATh UX MEXIY COOOH.
XapakTepu30BaTh PEAKIINU TJINKOJIN3a,
OpoJKeHUSs1, KJICTOYHOTO JIBIXaHUSI.

Y cTaHaBIUBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIU30M, KIIETOUHBIM JbIXaHHUEM
Y CUHTE30M MoJieKkyn ATO.
CocTaBnsaTh ypaBHCHHUS OCHOBHBIX
ATANoOB HEPreTHUYECKOro 0OMeHa

B KJICTKE.
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Tabruywvl u cxemvl: «IHEPreTUYECKUN
oOMeHn».

JlaGopaTopHas padora

«CpaBHEHHE IPOLIECCOB OPOXKEHUS U
JIBIXaHUS

PaccunThIBaTh YHEPTrETHICCKYIO
(D PEKTUBHOCTH TJIMKOJIN3A U
OMOJIOTHYECKOTO OKHMCIICHHS.
Ha3biBaTh MCXOMHBIC BEIIECTBA,
KOHCYHBIC IMPOITYKTHI U YCIIOBHS
MIPOTEKAHMS PEAKIIN YHEPTETUICCKOTO
oOMeHa.

CpaBHUBATh SHEPTCTHUECCKYIO

3 (HEKTUBHOCTH OECKUCIOPOTHOTO
1 KHCIIOPOTHOT'O ITAIOB KOHEYHBIC
MIPOJYKTHI U YCIIOBUSI TIPOTCKAHMUS
PEaKInii SHEPreTUIECKOro 0OMeHa
AHEPIreTUYECKOro 0OMeHa

Hroro yacoB o Teme 9
7 | Tema «HacaeacrBeHHass HH(pOpMALMS U pean3alus ee B KIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peakiiuu maTpuyHOro cCMHTE3A. PackpeiBath coaepkaHue TEPMUHOB

CHHTEC3a

[TpyHIMTT KOMITJIEMEHTAPHOCTH

B PEAKIUSAX MATPUYHOTO CUHTE3A.
Peanunzaiusa HacnecTBEHHON
uH(popMmaruu. ['eHeTnueckuii Kof, ero
ceoucTBa. Tpanckpunuus —
marpuuHbii cuaTe3 PHK. [Ipuaiume:
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIIBHOCTD,
ACUMMETPUYHOCTb.

JdemoHcTpanumn

Ilopmpem: H. K. Konb1os.

U MOHSATUM: I'€H, TCHETUYCCKUM KO/,
KOJIOH (TPHILIET), CTOIM-KOJOHBI,
MaTpulla, MAaTPUYHBIA CUHTES,
tpanckpunuus, PHK-nmonumepasa,
IIPOMOTOP, CIUIAMCUHT, HHTPOH, dK30H.
XapakTepu30BaTh PEAKLIUA MATPUIHOTO
CUHTE3a, CBOMCTBA FT€HETUYECKOr 0 KOJIA.
OnuceIBaTh 3Tanbl TPAHCKPUIILIUU

Y TPaHCIISILMN; YCTaHABIMBATh
B3aMMOCBS3b MAaTPUYHBIX PEAKLIAN

B KJIETKE; CXeMaTHUECKU N300paxaTh
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Tabauywvr u cxemol: «bruocuHTE3
Oenkay, «l'eHeTHUeCKU KOI»

MaTpUYHbIE PEAKIUN TPAHCKPUIILIUU

Y TPAHCISILIUN.

Pemars Ouosiornyeckue 3amgaun

Ha OIPEJEIICHNE MTOCIE10BATEIbHOCTH
nykseoruaoB JIHK n MPHK, npumenss
3HAHMS O PEAKIHUAX MATPUUHOIO
CUHTE3a, TCHETUYECKOM KOJIE,
IPUHLIUIE KOMIUIEMEHTAPHOCTH

7.2 | Cunres Oenka TpaHcsius U ee 3Tanbl. YyacTtue PackpsiBaTh copepkaHie TEPMUHOB
tpancrioptaeix PHK B 6nocunTese U TIOHSATUM: TPAHCIIALMS, aHTUKOJIOH,
Oenka. YcioBus OMocUHTE3a OelKa. TPHK, amunoamun-tPHK-cunTerasza
KonupoBanue aMuHOKUCIOT. Poiib (komaza), monmupubocoma (Tmomcoma).
puboCcoM B OMOCHHTE3E OeTKa. XapakTepu3oBaTb CBOMCTBA
JleMoHCcTpanum T€HETHYECKOr0 KOJa.
Tabruywvl u cxemwvl: «buocunres OnuceIBaTh 3Tanbl TPAHCISALNT
oenkay, «['eHeTnuecKkuii Kom» 1 CXEMaTUYECKH N300pakaTh
MaTpUYHBIC PEaKIIuy TPAHCIISIIIUHN.
Pemars Omosiornueckue 3amaun
Ha onpeneneHrue antTukoaoHoB TPHK,
MOCJIE/IOBATEIbHOCTH aMHUHOKHUCIIOT
B MOJICKYJIe Oelika, TPUMEHSIsI 3HaHUS
0 peaKkIusIX MaTPUIHOTO CHHTE3a,
T€HETUYECKOM KOJ€, IPUHITUTIC
KOMIUIEMEHTAPHOCTH
7.3 | MexaHu3MBI Opranuzanys reHoMa y NpoKapruoT PackpbiBath coaepkaHue TEPMUHOB

IKCIPECCHU TCHOB

Y 3yKapuoT. Perynsuus akTHBHOCTH

TeHOB y IIPOKApHUOT. I unoresa onepoHa

Y TIOHSTHUI: OnepaTop, OMEPOH,
CTPYKTYPHBIE T€HBI, IPOMOTOD,
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(®. XKako0, XK. Mano).
Perymsiiius 0OMEHHBIX TTPOLIECCOB
B KjeTke. KiieTouHbIl roMmeocTas.
JemoHcTpanumn

Tabauywvl u cxemot: «bUOCHHTE3
Oenkay, «I'eHeTHUecKu Kom»

perpeccop.

OnuceiBaTh CTPYKTYpY T€HOMA
MIPOKAPUOT; XapaKTepru30BaTh padoTy
WHIYyIHUOETHHOTO W PENPECCUOEIBHOTO
OIlepoHa.

Beigenars ctpykTypHYO

U PETryJIATOPHBIE YACTU I€HA DYKapHOT.
CpaBHMBATh MPOLECCHI IKCIPECCUN
TE€HOB Yy IPOKAPUOT U DYKAPUOT.
XapakTepu3oBaTh TMIIOTE3Y ONEPOHA
(d. XKaxo0, XK. Mano).

OnuceiBaTh MEXaHU3M MOAACPKAHUA
KJIETOYHOI'0 TOMeocTasa

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmarmonnas
ouonorus

Bupychl — HeksieTouHbIe POPMBI KUZHU
1 obsiuratHeie apa3utbl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTepruodaros.
BupycHbie 3a00neBaHus yenoBeKa,
KUBOTHBIX, pacTeHuid. CITA/I,
COVID-19, comuanbHblie

U MEJIUITMHCKHUE TPOOJIEMBI.
JdeMoHCcTpanuun

llopmpem: ]1. 1. BaHOBCKUM.
Tabauywvt u cxemol.: «I'€HETUUECKUMN
Ko1», «Bupycei», «bakrepuodarmy.
IIpakTnyeckas padora
«Co3nanre MoJIeNIi BUPyCay

PackpeiBaTh conmepxaHue TEPMHUHOB

Y TIOHSTUI: BUPYC, BUPHOH,
CEep/IIeBUHA, KaTlCHI, 0OpaTHas
TPAHCKPUIIHUS, PETPOBUPYCHI,
OakTepuodar, BUpyc UMMyHOAeHUTIATA
yenoseka (BY), mpupoiHO-ouaroBbie
uH}EKInH.

XapakTepru30BaTh BUPYCHI,
pPEeTpOBHUPYCHI U OakTepuodaru Kak
BHYTPHUKJIETOYHBIX MTAPa3uTOB
MPOKAPUOT U DYKAPHOT.

N3nmarath TEITOTE3bI 3BOIOIIMOHHOTO
MIPOUCXOK/ICHUS BUPYCOB.

OnuceIBaTh MEXaHU3M B3aHMOJICHCTBHUS
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BHUpYCa U KJIETKU, UHPEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepru30BaTh MEXaHU3MBI
BEPTUKAJIBHOW U TOPU3OHTAIILHOU
nepeayu BUPYCOB; 3a00JI€BaHUS
KUBOTHBIX M PACTCHU, BI3bIBAEMbBIC
BHUPYCaMHU.

Ha3sbiBaTh BUpycHbIe 3a0051€BaHuUsl,
BCTpPEYAIOIIHUECS Y YETIOBEKA: TPUIII,
KJICIIIEBOM PHIICATNT, TEMATHUT,
COVID-19, CITHA/I.

Co0nroaTh nmpaBuiia MOBEACHUS

B OKpY>Karollel NpUpoaHON cpelie, Mep
MpOoGUIAKTUKN PACTIPOCTPAHECHUS
BUPYCHBIX 3a00JICBaHUM (B TOM YHCIIC
BUY-undexnun)

Hroro yacoB o teme 9
8 Tema «’KU3HEeHHBIH TUKJ KJIETKH»
8.1 | XKu3HeHHbII LUK 1 KiteTouHBIN HUKII, €r0 NEPUOABI PackpbIBaTh conepxkaHue TEPMUHOB
KJIETKH u peryssinus. atepdasza u MUTO3. Y TTOHATHUM: KJIETOUYHBIA LIUKJI,

Oco0eHHOCTH TIPOIIECCOB,
MPOTEKAIOIINX B HHTEp(Daze.
[ToaroroBka KJIETKHU K JI€JIEHUIO.
[IpecunTeTnueckuit
(MOCTMUTOTUYECKHUI ), CHHTETHUECKU I
Y IIOCTCUHTETUYECKU I
(IpEeMUTOTUYECKHUIA) TIEPHOIBI

uHTepdasza.

[lepedncnsaTh ePUOIBI KUIHECHHOTO
[IUKJIa KJICTKH U XapaKTepH30BaTh
MPOTEKAIOIINE B HUX MTPOIIECCHI
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UHTEp(a3bl.

JdemoHcTpanumn

Tabauywvt u cxemol.: «KU3HSHHBIN ITHKIT
KJIETKN», «MuUTO3»

8.2

MarpuuHsbIil CUHTES
JIHK. XpomMocombl

Marpuunsbii cuares JJHK —
permkanust. [IpuHIUNBI perIMKanuu
JIHK: xoMIuieMeHTapHOCTb,
NOJIYKOHCEPBAaTUBHbBIA CHHTE3,
AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
permukannu JIHK. XpomocoMel.
Crpoenue xpoMmocoM. Teromepsl

U TeJoMepa3a. XpoOMOCOMHBIN Habop
KJIETKH — KapuoTuM. JIunimon eI

Y TaIyIOUIHBIA HAOOPBI XPOMOCOM.
I'omonornunsie xpomocomsbl. [TonoBbIe
XPOMOCOMBI.

JemoHcTpanumn

Tabauywvt u cxemol.: «KU3HEHHBIN ITHKIT
KJIETKN», «CTpOEHHE XPOMOCOMY,
«Pemmukanus JTHK».

OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MuTo3 B KJIETKax
KOpEIIIKA JTYKa».

JlaboparopHasi padora

«M3yueHne XpoMoCOM Ha TOTOBBIX
MUKpOITpEnaparax»

PackpsiBaTh comep:kaHle TEPMUHOB

Y MIOHATHUUN: PEIIUKALUSA
(penyniukaius), KOMILIEMEHTapPHOCTb,
AHTUIIAPAJUIENIBHOCTD,
JIHK-nonumepasa, Teromepa,
pPEIUIMKALIMOHHAS BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HAOOP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IIEHTPOMEDA,
KapUOTHII, TAITIOUHBIA U TUTITIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepHu30BaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.
[lepeyucasTe NPUHLIMIBI PEITUKAIIUN
JIHK u naBaTh um copepkaTeabHYIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PEILIUKALIUN
JIHK.

Cxemarndecku u300paxaTh CTPOCHUE
MeTada3zHOW XPOMOCOMBI.

Paznnuars XxpoMoCcoOMBI

Ha MHUKpoMpenaparax

1 MUKpodoTorpadusx
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8.3 | Jlenenue KICTKH —
MHTO3

Jlenenue kiaeTku — MmuTo3. Ctaguun
MHTO3a U IPOUCXOSIINE B HUX
npoueccsl. Tunsl MuTo3a. Kapnoknnes
U OUTOKHUHE3. bruosornyeckoe
3HAYCHUE MUTO3A.

JemoHcTpanumn

Tabauyvt u cxemwvi: «KU3HEHHBIN TTUKI
KJIETKN», « CTPOCHUE XPOMOCOM,
«Permmkanusa JTHK», «Mwuto3s».
Oo6opynoBanme: CBETOBOI MUKPOCKOITL;
MUKpoIpenaparbl: «MHUTO03 B KIETKax
KOpEIIKa JTyKay.

JlaGopaTopHas padora
«Habmogenue MuTO3a B KJIETKax
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»

PackpeiBaTh comepkaHue TEPMHUHOB

U TIOHATHUI: MUTO3, podaza, Mmetadasa,
anadaza, Tenodaza, KapuOKUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MetadaszHas racTuHka, 0oposna
TICJICHUS.

[lepeuncnsaTe mociie1I0BaTeIbHOCTh
CTaINii MUTO3a U ONTUCHIBATH
IPOUCXOJISAIIME HA HUX MPOIIECCHI.
CpaBHUBaTh OCOOCHHOCTH TTPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U dKUBOTHBIX
KJIETKaX.

OOBICHATH OMOJIOTUYECKHUI CMBICT
MHUTO3a.

Paznnuarts craguu MuTO3a

Ha MUKpOTpernapaTax

1 MUKpodoTorpadusx

8.4 | Perymsmus
YKU3HEHHOI'O ITHUKJIa
KJIETOK

Perynsiius MUTOTHYECKOTO LUK
kiIeTku. [IporpamMmmupyemas KiaeTouHas
ru0esb — anomnTo3.

Knerounoe siapo, XpoMOCOMBI,

(G yHKIIMOHATbHAsI TEHOMHUKA.
JdeMoHCcTpanuun

Tabauywvt u cxemol: «KU3HEHHBIN UK
KJIETKW», «CTpOCHUE XPOMOCOMY,
«Pemmukanus JIHK», «Muto3»

PackpeiBaTh copepikaHue TEPMUHOB
Y TIOHSITHI: alonTo3, Mpoaudeparms,
g epeHnpoBKa.
XapakTepu30BaTh PETYIISAIUIO
MHTOTHYECKOTI'O ITUKJIA KIETKH.
OOBACHATH OMOJIOTHYECKUI CMBICIT
3anpOrpaMMHUPOBAHHOM KJIETOYHOU
ru0ean — arnomnTo3sa.

Y cranaBIMBaTh B3aUMOCBSI3h MEXKTY
TOMEOCTa30M KJICTOK U MX TMOCIBIO

Hroro uacoB 1o reme
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Tema « CTPOEHHUE U ®YHKINUU OPT'AHU3MOB)»

9.1

Oprasusm Kak eIuHOe
1enoe

1

buonoruueckoe paznoodpaszue
oprann3MoB. OJTHOKJIETOYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

Oco0eHHOCTH CTpOEHUS

U KU3HEAEATETbHOCTU OJHOKIETOUYHBIX
opraHu3moB. baktepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJIHOKJIETOYHBIE BOAOPOCIH, APYTUE
npotuctsl. KoloHManbHbIE OpraHU3MBbl.
B3anMocCBs3b 4acTeld MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMBI
opranoB. OpraHu3Mm Kak eJuHOe 1IeJI0€.
I'omeocras.

JemoHcTpanumn

Tabauywl u cxemwvi: «OMHOKIETOUHbBIE
BOZOpOCN», « MHOTOKJIETOUHBIE
BOAOpOCHN», «bakTtepun»,
«IIpocreiimmey, «Oprasbl IBETKOBBIX
pactenuin», «CucTeMbl OPraHoB
MIO3BOHOYHBIX JKUBOTHBIX»,
«BHyTpeHHEee CTpOEHUE HACEKOMBIX).
OoOopynoBanme: CBETOBOU
MUKPOCKOI; MUKPOIIpEIapaThbl
OJTHOKJICTOYHBIX OPTaHU3MOB; KUBbBIC
AK3EMILIPbl KOMHATHBIX PACTECHUM;

PackpriBaTh copep:kaHle TEPMUHOB

Y TIOHSTUI: OpraHu3M, OpraH,
OpraHeJsuibl, CHCTEMa OpraHoOB, anmnapar,
(GyHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
[TepeuncnsaTe CTPyKTypHO-

(G yHKIIMOHATbHbBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUATIbHBIX,
MHOTOKJIETOYHBIX U MHOT'OTKaHEBBIX
OpPraHU3MOB.

XapakTepu30BaTh 0COOEHHOCTH
CTPOCHUSI U KUBHEACATEILHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHMAJIbHBIX, MHOTOKJIETOUHBIX

1 MHOTOTKAQHEBBIX OPTraHU3MOB.
CpaBHUBaTh MEXY COOOM
OJIHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOT'OKJIETOYHbIE U MHOTOTKAHEBBIE
OpraHU3Mbl
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repOapuu pacTEHUM pa3HbIX
OT/IEJIOB; BJIAXKHBIE TIPenapaThl
KUBOTHBIX

9.2 | Tkanu pacreHuii Tkanu pacteHuil. Turbl pacTUTENBHBIX | PackpbiBaTh copepKaHue TEPMUHOB
TKaHei: oOpa3oBaTebHasi, TOKPOBHASA, | U MOHSATUHN: TKaHb, SITUIEPMHIC, TPOOKa,
IIPOBOJIAILAs], OCHOBHAA, KOpKa, JIyO, IpeBeCHHa, IPEBECUHHBIC
Mexannyeckas. OcoOeHHOCTH BOJIOKHA, JIyOSIHbIE BOJIOKHA, COCY/IbI,
CTpoeHUsl, QYHKUIUIA U PACTIONIOKEHUSI | KAMEHUCTBIE KIIETKU.
TKaHEW B OpraHax pacTEHUM. XapakTepHu30BaTh TUIbI PACTUTEIbHBIX
JleMoHCcTpanum TKaHeil: oOpa3zoBaTesbHasi, TOKPOBHAs,
Tabnuywl u cxemwvl: «TkaHu pacTeHU», | MPOBOJSAIIAS, OCHOBHAS, MEXaHUYECKAs;
«OpraHbl IBETKOBBIX PACTCHUI», MEPEUUCTATH OCOOEHHOCTH UX CTPOEHHUS
«KopueBbie cucteMbl», «CTpoeHHE Y BBITIOJIHSIEMbIE (DYHKIIUM
cTebss», «CTpoeHue IMCTOBOM
TJTACTUHKN.
OO0opynoBaHme: )KUBBIE IK3EMILISPBI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOM; MUKPOIIPENapaThl TKAHEH.
JlaboparopHuasi padora
«M3ydyeHne TKaHEeW pacTEHUIN»

9.3 | TkaHu )KMBOTHBIX TkaHM )KMBOTHBIX U YEJIOBEKA. PackpriBaTh conep:kaHle TEPMUHOB

1 9CJIOBCKa

TuIel )KUBOTHBIX TKAHEH:
SNUTEINAJIbHAS, COCAUHUTEIIbHAS,
MblIIedHas, HepBHas. OCOOCHHOCTH
cTpoeHusi, GYHKIIMN U PacoIOKEHUS
TKaHEN B OpraHax >KMBOTHBIX

U YeJIOBEKa.

Y TIOHSITUM: STIUTEIINH, CEKPET,
MBIIIEYHbIE BOJIOKHA, HEMPOH,
HEUPOIJIHSL.

XapakTepru3oBaTh TKAHU JKUBOTHBIX

1 4eJIOBEKA: dIUTeIuaIbHasl,
COEMHUTENbHAS, MBIIIICYHAs], HEPBHAS;
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JleMmoHcTpanum

Tabauywvt u cxemol: «Txkann
KUBOTHBIX», «CKEJeT 4yenoBeKay,
«IInmeBapurenbHas cCUuCTEMa,
«KpoBeHocHas cucremay,
«/lpixarenpHasa cucremay, «HepBHas
cucremay, «Koxa», «Msleynas
CUCTEMAY.

Oo6opynoBanme: CBETOBOW MUKPOCKOITL;
MHKPOIIPENApaThl TKAHEH.
JlabopaTopHas padora

«3yueHne TKkaHeN KUBOTHBIX

MEPCUHUCIIATD OCOOECHHOCTH UX CTPOCHUA
U BBITTOJIHACMBIC (bYHKHI/II/I

9.4

Opranel. Cucremsl
OpPraHoB

Opransl. BereratuBHbie

Y TeHEepaTUBHbBIC OpPraHbl PACTEHUM.
Oprasbl U CUCTEMBI OPTaHOB
YKUBOTHBIX U YesioBeKka. OyHKIIUU
OpraHoOB U CHUCTEM OpPraHOB.
JemoHcTpanumn

Tabauyvt u cxemvi: «Opranbl
IIBETKOBBIX pacTeHuit», «KopHesbie
cucteMbl», «CTpoeHHE CTEOIISI,
«CTpoeHMEe TMCTOBOU TIACTUHKN,
«CKkener 4yeaoBeKay,
«ITumeBapuTenbHas cCUCTEMay,
«KpoBeHocHas cucremay,
«JlpIxaTenpHas cucTemMayn,
«BeiaenurenbHas cucreMay, «HepBHast

PackpeiBaTh conepkaHue TEPMUHOB

Y TIOHATHI: OpraH, KOPeHb, MOOeET,
LBETOK, TUIOJ, CEMS, IOJIOBBIE JKEIIE3BL,
IIOJIOBBIE MPOTOKH, KOIYJIATUBHbBIE
OpraHsbl, CHCTEMbI OPT'aHOB.
XapakTepu30BaTh BEr€TaTUBHbBIE

Y TEHEPaTUBHBIE OPTraHbl PACTECHU,
COMATHYECKUE U PETryJISITOPHBIE OPTaHbl
’KUBOTHBIX; IEPEUUCIIATH OCOOEHHOCTH
UX CTPOEHHUSI U BBIIOJHSIEMbIE () YHKIUH.
VY craHaBnMBaTh B3aNMOCBSI3H MEXAY
CTPOEHUEM OPraHOB M MX (QYHKLIHSIMHU.
Paznuuars BUIBI TKaHEMN, OPraHbl

Y CHCTEMBI OPTaHOB, B TOM YHCIIE
YeJI0BEKa, Ha MUKpPOIIpernaparax,
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CUCTEMAay, « JHIOKPUHHAS CUCTEMA.
OOopynoBaHme: )KUBBIE YK3EMILISPBI
KOMHATHBIX PacTeHHIl; Tepbapuu
pPacTeHHI pa3HBIX OTJEIOB; CKEEThI
MTO3BOHOYHBIX; KOJIICKITHH
OCCIMO3BOHOYHBIX KUBOTHBIX; BJIAYKHBIC
IperapaThl )KUBOTHBIX, CKEJIET
YerroBeKa.

JladopaTopHas padora «/3yuenue
OpPTraHOB IIBETKOBOTO PACTCHHUSI

BJIQKHBIX TIperapaTax, repoapusx
1 MukpodoTorpadusix, Tadbaunax,
MOJICIISIX ¥ MYJISIKaX

9.5

Omnopa temna
OpraHu3MOB

Omnopa tena oprann3zmMoB. Kapkac
pactenuii. CKeneThbl OJJHOKJIETOUHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblil 1 BHYTPEHHUH CKEJIET.
CrpoeHnue 1 TUIBI COEUHEHUS KOCTEN.
JemoHcTpanumn

Tabauywt u cxemwvlr: «CTpoeHue
cte0s1», «CTpoeHHe JUCTOBOM
IJIACTUHKNY, « CKEET YEIO0BEKay.
OOopynoBanme: CKEIEThI
NIO3BOHOYHBIX; BIAKHBIE ITPENApaThI
KUBOTHBIX; CKEJIET YEIOBEKA,;
PAKOBHHBI MOJIITIOCKOB; KOJUIEKIIUN
HACEKOMBIX, UTJIOKOKHUX

PackpsiBaTh conep:kaHlEe TEPMUHOB

Y TIOHSITUI: OMIOPHBIE CUCTEMBI,
000JIOUKH KJIETKH, PUOPUILIBI, KapKac,
HapY>KHbBINA CKeJIeT (XUTUHOBBIM
MOKPOB), TUAPOCTATUYECKUIN CKETIET,
BHYTPEHHHI CKEJIET, KOCTH (JJIMHHBIE,
KOPOTKHE, IJIOCKUE), COEUHEHUS
KOCTEM, HEMOJIBU>KHBIE (ILIBbI),
NOJIYIIOIBUKHBIE, TTOJIBUKHBIE
(cycTaBsl), OTACNBI CKEJIeTa
MIO3BOHOYHBIX JKMBOTHBIX: YEpETl,
0CeBOM cKelleT (M03BOHOYHHUK, TpyIHAs
KJIETKA, XOp/ia), Mosica KOHEYHOCTEH,
CcBOOOHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIM U BHYTPEHHUIN
CKEJIEThI ’KUBOTHBIX, CTPOECHUE U TUIIBI
COCIMHEHUS KOCTEM.
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VY craHaBiIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHUEM OIOPHBIX CUCTEM U UX
(GYHKIUSIMU B OpraHu3Me.

CpaBHMBATh CTPOEHUE OMOPHBIX CUCTEM
PaCTEHUM Y JKUBOTHBIX

9.6

JIBr>xeHne
OpraHU3MOB

JIBr>KeHne opraHu3MoB. J[BrkeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
ameOouTHOE, JKTYTUKOBOE, PECHUYHOE.
JIBU>KEHNE MHOTOKJIETOYHBIX
pPacCTEHU: TPONU3MbI U HACTHUU.
JIBU>KEHNE MHOTOKJIETOYHBIX
YKABOTHBIX M YEJIOBEKA: MBIILICUHAS
cuctema. Pednexc. CkeneTHble MBIIIILIBI
U ux pabora.

JleMmoHcTpanum

Tabauysl u cxemovl: «OAHOKIECTOUHbBIE
BoJopocauny, «lIpocreimme,
«CTtpoeHue MbIIb, «MbleuHas
CUCTEMA)

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSTHUH: JBUKEHUE, IBUTATEIILHBIC
OpraHeJUIbl, JBUKEHUE TPOCTEHIIINX
(amebounaHOE, KTYTUKOBOE,
PECHUYHOE), IBM)KCHHE pACTCHUHN
(Tponu3MBbl, HACTUH ), MBIIIICYHBIC
CHUCTEMBI (COKPATHTEIIbHBIC
BOJIOKOHIIA, KOYKHO-MYCKYJIbHBIN
MEIIOK, CKeJIETHAsi MyCKyJaTypa),
CKeJICTHas! MBIIIIA (MBIIIICYHOE
BOJIOKHO, MUOGUOPHUILIA), BBICIIHE
JIBUTATENIbHBIE TICHTPbI, pa00Ta MBIIIII]
(nBuratenbHasi, coMaTUYECKas),
MBIIIEYHOE YTOMJICHHUE.
XapakTepu30BaTh BUJIbI IBHXKCHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPraHU3MOB.

OnuchIBaTh CKEICTHBIC MBITIIIBI U UX
pabory.

VY cranaBiMBaTh B3aUMOCBSI3b

MEXIy CTPOSHHUEM OMOPHBIX CHCTEM

U ABMKCHUSAMUA OPIraHU3MOB
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9.7 | Ilutanme opraHu3MOB [Tutanue opranusmos. [lornomenne PackpeiBath coaepxaHne TEPMUHOB
BOJIbI, YTJIEKUCIIOTO ra3a Y MIOHATUN: TMTAHUE, [TUILIEBAPEHNUE,
Y MUHEPAJIbHBIX BELIECTB PACTCHUSMH. | MUILIEBAPUTEIIbHBIE BAKYOJIH, KUIIIEUHAS
[Tutanue )KMBOTHBIX. MOJIOCTh, MUIIIEBApUTENIbHAS TPYOKa,
BHyTpunonocTHoe u BHYTPUKIETOYHOE | MUIIEBAPUTEIIbHBIN TPAKT,
nuiieBapenue. [lurtanue mo3BOHOYHBIX | MUIIEBAPUTEIBHBIE KEJIE3bI,
AKUBOTHBIX. OTHENbI NUIIEBAPUTEIBHBIE COKH.
NUILIEBAPUTEIBLHOIO TPAKTA. XapakTepu30BaTh MUTAHNUE )KUBOTHBIX;
[IneBapuTenbHBIE KETE3bI. BHYTPUIIOJIOCTHOE U BHYTPHUKIIETOYHOE
[InmeBapuTenbHas cUCTEMa YEJIOBEKA. | IUILEBAPEHHUE.
JdemoHcTpanumn Paznmuate Ha n300pakeHUsX (cxemax,
Tabruyvl u cxemvl: TabNMIaX, MyJISKaX) OTAEIIbI
«KuIIeYHONOJIOCTHBIEY, MUILIEBAPUTEILHOTO TPAKTa
«ITumeBapurenbHas cucteMay, «CxeMa | U MUIIEBAPUTEIBHYIO CUCTEMY
IIATAHUS PACTEHUI. YEeJIOBEKA.
Oo0opynoBaHme: )KUBbIE DK3EMIUIIPbI | Y CTAaHABIUBATh B3aUMOCBSI3H MEXKAY
KOMHATHBIX PacTeHH; 000pyAOBaHUE | CTPOCHUEM OPraHOB MUILEBAPEHUS
JUISL AEMOHCTPALIMU TTOYBEHHOIO
Y BO3JIYIITHOTO TMTAaHUS PACTEHUH,
paciieryieHus Kkpaxmaia u OeJIKoB
moJ1 iekicTBUEeM (PEpMEHTOB

9.8 | JIpIxaHue opraHus3MoB JIpIxaHue opranu3MoB. J[pIxaHue PackpsiBaTh conep:kaHle TEPMUHOB

pacTeHui. /[pIxaHve >KMBOTHBIX.
Huddyzus razoB yepe3 NOBEPXHOCTb
kieTku. KoxkHoe npIxaHue.
JlpIxatenbHasi TOBEpXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHue. JpIxanue

Y TIOHATHUH: AbIXaHue, 1Tupdy3us,
KOXKHO€ JIbIXaHWE, OpraHbl JbIXaHHUS,
JIbIXaTeJIbHbIC ABUKEHUS, AbIXaTeIbHBIN
LEHTP, JIErOYHbIE 00bEMBI, KUZHEHHAS
€MKOCTb JIETKHX.
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MTO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOCHUS
JIETKUX TTO3BOHOYHBIX )KHBOTHBIX.
JIpIxaTenpHasi CUCTEMA YeIoBeKa.
MexaHu3M BEHTHISIIAH JISTKAX Y TITHIT
1 MJICKOTTUTAIONUX. Perymsmmst
nbIXxanus. JlpIxaTeabHble 00bEMBI.
JdeMoHCcTpanuu

Tabauysl u cxemvi: «JlpIxareabHas
CUCTEMAY.

Oo6opynoBanue: o00py10BaHUE

JUTSL AEMOHCTPALIMU OTBITOB

10 U3MEPEHUIO KU3HEHHON €MKOCTH
JISTKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIIBUKEHUM

XapakTepu30oBaTh JbIXaHUE PACTEHUM;
JbIXaHHE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOIOIMOHHOE
YCIIO0)KHEHUE CTPOEHHUS JIETKUX
MMO3BOHOYHBIX )KUBOTHBIX.

Paznuuate Ha n300pakeHusxX (cxemax,
Ta0IUIAX, MYJISDKAX) AbIXaTeIbHYIO
CUCTEMY YeJIOBEKa.

OnuchiBaTh MEXaHU3M BEHTWIALIMU
JIETKUX Y OTHUI U MJICKOTTUTAIOIUX.

VY cranaBnuBaTh B3aUMOCBSI3U MEXKAY
CTPOCHUEM OPraHOB JbIXaHUS U UX
(GYHKUIUSIMU B OpraHu3Me

9.9

Tpancnopt BeniecTs
Yy OpraHu3MOB

TpaHcropT BEIIECTB Y OPraHU3MOB.
TpaHCOpTHBIE CUCTEMBI PACTEHUM.
TpaHcnoOpT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHas cucrema u ee OpraHsl.
KpoBeHocHas cucreMa nmo3BOHOUHBIX
KUBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOpatieHus.
OBOIIIOIIMOHHBIE YCIIOKHEHUS
CTPOECHUS KPOBEHOCHOM CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX.

Pabora cepama u ee perymsius.

PackpsiBaTh conep:kaHle TEPMUHOB
Y TIOHSITUN: TPAHCIIOPT BEILIECTB,
TPaHCHOPT y PaCTE€HUM, KPOBEHOCHAs
CUCTEMA JKMBOTHBIX, KPOBb, IJIa3Ma,
(OpMEHHbIE JIEMEHTHI,
KpOBOOOpallleHue, Kpyru
KpPOBOOOpAIIeHUs, CEPICUHbIN ITUKI,
muM@oobpaiienue, mumoa,

MM (DaTUYECKUE COCYIbI,

UM (}aTUYECKHE Y3JIbl, BHYTPEHHSS
cpelia opraHusma.

XapakTepu30BaTh TPAHCIIOPT BELIECTB
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JleMmoHcTpanum

Tabruywl u cxemwvl: «Opraisl
IIBETKOBBIX pacTeHun», «KopHeBbie
cucteMbl», «CTpoeHue cTediisy,
«CTpoeHue TMCTOBOW MIIACTUHKN,
«KpoBeHocHas cucremay,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX»

y pacTeHuil U OECIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

Paznuuate Ha n300pakeHusxX (cxemax,
TabIMIIAX, MYJISIKAX) KPOBEHOCHYIO

1 TUM(PATUUYECKYIO CUCTEMY YEJIOBEKa.
VY cranaBiauBaTh B3aUMOCBSI3H

MEXy CTPOEHHUEM OPraHOB
KpoBOOOpaIeHus U ux QyHKIuIMU

B OpraHu3Me

9.10

Brinenenue
Yy OpraHu3MOB

Brinenenne y oprannsmoB. Beinenenue
y pacTeHuil. BoiienieHue y >)KuBOTHBIX.
CoxkpaTtutenbHble BaKyosau. Oprassl
BbIJIeTIeHUSL. DUITbTpaIusl, CEKpeus U
oOpaTHOE BCACHIBAHME KaK MEXaHU3MBbI
paloThI OpraHoB BbleiaeHUs. CBs3b
MOJIOCTH TEJIa C KPOBEHOCHOM

Y BBIJICIUTEIBHON CUCTEMAMH.
Brinenenre y n03BOHOYHBIX JKUBOTHBIX
u yenoseka. [louku. CtpoeHue

U QyHKIIMOHUpPOBaHUE He(poHa.
OO0pa3oBaHre MOYM y YEIOBEKA.
JleMmoHcTpanum

Tabauywvl u cxemol: «BpiaenuTenbHas
CUCTEMA

PackpeiBaTh conepkaHue TEPMHUHOB

Y TIOHSATHUH: BBIJICIICHNE, TYTTaIHs,
JUCTOIIA]T, COKPATUTEIIbHBIE BAKYOJIH,
W3BUTHIC KAaHAJIBIIBI, 3B€319aTHIC
KJIETKH, BBIJICIUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TTOYKH,
MOYETOYHUK, MOUYECBOU IMy3bIPb,
He(dpoH, MouUa.

XapakTepu30BaTh MPOLIECC BbIJEICHUS
y pacTeHUH U )KMBOTHBIX.

Paznuuate Ha n300paXkeHUsX (cxemax,
TabNMHIax, MYJISDKAX) BRIICITUTEILHYIO
CHUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M
(GyHKUHOHUPOBaHUS He(POHA; MPOLIeCC
o0pa3oBaHUs MOYH.
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YcranaBIMBaTh B3aUMOCBSI3H MEKTY
CTPOCHUEM OpPTraHOB BBIJICTICHUS U UX
(GYHKIMSIMU B OpraHU3MeE

9.11

3ammTa y Opranu3MoB

3amnuTa y OpraHu3MoB. 3aiiura
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Criopsl 6akTepHil U IUCTHI
IpOCTEHIINX. 3alIHUTa Y

MHOTOKJIETOYHBIX pacTeHui. Kyrukyna.

CpencrBa MacCMBHOM U XUMUYECKOM
3amuThl. QUTOHLHIBL.

3ammTa y MHOTOKJIETOYHBIX
*KUBOTHBIX. [IOKpPOBBI U KX
MIPOU3BOJIHBIE. 3aIllMTa OpraHu3Ma

ot Oosne3nel. IMmyHHas cucrema
yenoBeka. KileTouHbIN 1 r'yMOpanbHbIN
MMMYHUTET. BpoK1€HHBIN

Y IPUOOPETEHHBIN crienupruaecKuit
MMMYHHUTET. Teopus KIOHAIBHO-
cesiekTuBHOro umMmmyHnuterta (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
Ponb BpoKIEHHOTO UMMYHHTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JIEBAHUIA.
JleMmoHcTpanum

Tabauywvt u cxemol: «Koxay,
«mmynurer», «Ctpoenue credis»,
«CTpoeHre JUCTOBOM IIJIACTUHKN»

PackpeiBaTh conep:kaHue TEPMUHOB

Y MIOHATHM: KaIlCcyja, S3HA0CIIOpa, [IUCTa,
KYTHKYJIa, CPEACTBA ITACCUBHOU
3aIIUTHI, CPEACTBA XUMHYECKON
3aIUThI, KOKHBIE TIOKPOBBI,
UMMYHHUTET, IMMYHHAs1 CHCTEMA,
AHTUT'€H, aHTUTEJIO.

XapakTepu30BaTh BUJIbI 3aIUTHI

Y OTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.

OnuceIBaTh CTPOCHUE KOKHBIX
ITOKPOBOB U UX ITPOU3BOJIHBIX.
Pasznuuare Ha n300pakeHUsX (CXeMax,
TabIMIaX, MyJIsKax) OpraHbl
MMMYHHOU CHCTEMBI YEJIOBEKA.
VYcranaBnuBaTh B3aUMOCBSI3H MEKY
CTPOCHUEM OpPIraHOB 3ALIUTHI U UX
(GYHKIUSAMU B OpraHu3Me
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9.12

Paznpaxnmocts
U pEryJsLus
Yy OpraHu3MoOB

PaznpaxumocTs u perymnsuus

y Opranu3MoB. Pa3npaxumocTs

Y OHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazapaxumocTp U perymsiuus
y pacteHuil. POCTOBbIE BEILIECTBA U KX
3HAYCHHUE.

HepBhas cuctema u pediekropHas
perynsiuus y )KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbI. DBOIIOLUOHHOE
YCI0KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y )KUBOTHBIX. OTIEIIBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pediiekc u peduekropHas
nyra. be3yClnoBHBIE U YCIIOBHBIE
pedIIeKCHI.

I'ymopanibHas perynsuus

Y SHJOKPUHHAsI CUCTEMA KMBOTHBIX

1 yesnoBeka. JKenes3pl 9HIOKpUHHOM
CUCTEMBI U UX TOPMOHBI. JlercTBue
FOPMOHOB. B3aMOCBsI3b HEpBHOU

Y SHJOKPUHHOU cucTeM. | unoranamo-
runogusapHas cucTemMa.
JleMmoHcTpanum

llopmpem: W. 11. I1aBnos..

Tabnuywl u cxemwvi: «CTpOEHUE THAPHI,
«Ctpoenue nnanapum», «Buyrpennee
CTPOECHUE JT0KIECBOTO YEPBSI»,

PackpbIBaTh cosepxaHue TEPMHUHOB

Y TIOHATHUI: Pa3ApaKUMOCTBh,
PEryJsALMs, TAKCUCHI, POCTOBBIE
BEIIeCTBA (ayKCHUHBI), HEPBHASI CUCTEMA,
pedaexkTopHas perynusmus, pediekc,
pedaekTopHas n1yra, IepeIHUN MO3T,
MIPOMEKYTOUHBIA MO3T, CPEIHUN MO3T,
MO3K€UOK, IMPOJOIATOBAThIM MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA,
IYMOpPAJIbHASI pEryJIsiusi, TOPMOHBI,
SHJOKPHUHHAS CUCTEMa, TUIIOTAIaMO-
runodu3zapHas cucrema.
XapakTepu30BaTh pa3apPaKUMOCTh

Y OJJHOKJIETOYHBIX OPraHU3MOB

U peQIIEKTOPHYIO PETYIISAIHNIO

Y JKUBOTHBIX.

Paznuuate Ha n300pakeHusx (cxemax,
TabNIMIIaX, MYJISIKAX) HEPBHYIO CUCTEMY
U €€ OTJEJIbI; OT/EJIbI TOJJOBHOI'O MO3ra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TYMOPAIIBHYIO PETYIISILIUIO
Y JKUBOTHBIX.

Pa3znuuate Ha n300pakeHusAX (cxemax,
TabIuIax, MyJISKaX) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3piBaTh sxeme3bl SHIOKPUHHON
CHCTEMBI UeJIOBEKA U BbIpadaThIBaeMble
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«HepsHas cucrema prid», «HepBHas
cucreMa JIrymkn», «HepBHas cucrema
npecMmbIkaronmxcs», « Heppaas
cucreMa ntuny, «HepBHas cucrema
MJIEKOMIUTArOIUX», «HepBHas cuctema
YeJI0BEeKay, « IHJIOKPUHHAS CUCTEMAY,
«Pednekcy.

O0opynoBanme: MOJI€JIM TOJIOBHOTO
MO3ra pa3inyHbIX )KUBOTHBIX

UMHU TOPMOHBI.
OnuceiBaTh AEMCTBUE TOPMOHOB.
VYcranaBauBaTh B3aUMOCBSI3H MEXKY
CTPOCHUEM OPraHOB HEPBHOU

Y SHIOKPUHHOW CHUCTEM U UX
(GyHKUMSIMU B OpraHu3Me.
XapaKkTepu30BaTh IBOJIOLUOHHOE
YCIIO’)KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

Hroro yacoB o teme 17
10 | Tema «PASMHOXKXEHHUE U PASBBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3sMHOKEHUS 1 dopMbI pa3MHOXKEHHST OPTaHU3MOB: PackpsiBaTh copepikaHue TEPMUHOB

OpraHHu3MOB

Oecrosoe (BKJIIOYasi BEr€TaTUBHOE)
u niosioBoe. Buspt 6ecrionoro
Pa3MHOKEHHS: TIOYKOBAHHE,
cropyJiLus, pparMeHTanus,
KJIOHUPOBaHHE.

JdemoHcTpanumn

Tabauywvl u cxemsl: «BereraTuBHOE
pasMHOKeHHUE, « TUIbI 6ecronoro
pasMHOKEHU», «Pa3MHOKeHne
XJIAaMUAIOMOHATBI», «Pa3zMHOXKeHNE
IBIJICHBD, «Pa3MHOKEHNE THAPHD)

Y TIOHATUHN: Pa3MHOXKEHUE, IPOCTOE
JIeJIeHNe, TIOYKOBAaHUE, CTIOPYJIISIINS,
BErETaTUBHOE Pa3MHOKEHHUE,
(dbparMeHTanusl, KIOHUPOBAHHUE, TaAMETHI,
criepMaTo30u/] (CriepMuid), sIeKeTka,
3Ur0Ta, KOHBIOTAITHSI.

[lepeyucnsaTe 0COOEHHOCTH OECTIONOr0
Y TI0JIOBOT'O Pa3MHOXEHHSI OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (HOPMBI
0€ecIIoIoro pa3MHOKEHHSI OPraHU3MOB,
OMOJOrnYecKoe 3HaueHue Oecroaoro
pPa3MHOKECHHUSI.

Paznuuate criopy kak
CHEIUATM3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYO JIJIs1 OECToI0ro
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Pa3MHOKECHHUS, M CIIOPBI OAaKTEpHUH.
OOBSACHITH IPEUMYIIIECTBA TTOJIOBOTO
Pa3MHOXKEHHS HaJl OECITONIBIM.
PackpsIiBaTh poJib KJIIOHUPOBAHHS

B CEJICKIIUU U CEITBCKOM XO03SIHCTBE

10.2

IlosoBoe
Pa3MHOXEHHUE.
Meiios

[TosoBoe pasmuoxkenue. [lomoBbie
KJISTKH, WM TaMeThl. Metio3. Ctagun
Meno3a. [loBegenune xpomocom

B Mero3e. Kpoccunrosep.
buonorunueckuii cMbICa Meo3a U
IIOJIOBOIO TIporecca. Meno3 u ero
MECTO B JKM3HCHHOM IIHKJIC
OpPraHu3MOB.

JleMmoHcTpanum

Tabauywvt u cxemol: «Meno3»,
«XPOMOCOMBI»

PackpbiBath coaepkaHue TEPMUHOB

Y IIOHSTHM: ME03, ONBAJICHTHI,
KPOCCHUHTOBEP, UHTEPKUHE3,
HE3aBUCUMOE PaCHpeIeICHNUE;
KPOCCHUHTOBEP.

Paznuuath Ha M300pakeHUsAX (CXxemax,
Ta0IUIax) U MUKpOIIpenapaTax 3peibie
MOJIOBBIE KJIETKH MJICKOITUTAFOIIAX

Y OpraHbl PAa3MHOXEHUSI BBICIIINX
pacTeHUM.

PackpeiBath cynHOCTh Meli03a,
XapaKTEPU30BaTh €T0 OT/ICIbHbIC
CTaJIUM.

Onpenenars MeCTO Meno3a

B JKU3HEHHBIX IIUKJIaX pa3IuyHbIX
OpPraHu3MOB.

OOBACHATH OMOJIOTHYECKHI CMBICIT
KPOCCHHTOBEPA, OMKUCHIBATH €TI0
MEXaHU3M.

CpaBHUBATh MENO3 C MUTO30M;
pasnyaTh OTACIbHBIC UX CTAAUN

Ha MHKpOMperaparax u n300pakeHUsIX
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(cxemax, TabIuIax).
PackpbIBaTh IBOJIIOIIMOHHOE 3HAUCHHUE
ITOJIOBOT'O Pa3MHOKEHHUS OPTaHU3MOB

10.3 | 'ameTtorenes. IIpen3apoasliiieBoe pa3BUTHE. PackpriBaTh comepkaHle TEPMUHOB

Oo6pa3zoBanue I'amerorenes y :xkuBoTHBIX. [1os0BBIE Y TIOHATHUM: TaMETOTEHE3,
Y Pa3BUTHUE MOJIOBBIX xene3bl. O0pa3oBaHKe U Pa3BUTHE CIEPMATOIr€HE3, OOI'€HE3, CEMEHHUKH,
KJIETOK IOJIOBBIX KJIETOK. CriepMaroreHes SAUYHHUKH, CIIEPMATOrOHUH,
u ooreHes. CTpOEHHUE MOJIOBBIX KIETOK. | CIEPMATOLMTHI, CLIEPMATUIbI,
OnogoTBOpEHUE U IMOPUOHATBHOE CIIEPMAaTO30M/Ibl, OOTOHHUH, OOLIUTHI,
pa3BUTHE KUBOTHBIX. CIOCOOBI NOJIAPHBIE TEbLA, ANIEKIIETKA,
OIUIOAOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [lapTeHorenes. [lepeuncnsaTh CTaAMU TaMETOreHe3a
JleMmoHcTpanum Y JKHUBOTHBIX.
Tabauyel u cxemsi: «I'ameToreHesy, OnuceIBaTh MPOIIECC TAMETOTCHE3A
«CTpoeHue AULEKIETKH Y €0 MEPUObI, CTPOECHUE MTOJIOBBIX
U CIIEPMATO30Ua. KJIETOK.
OO6opynoBaHue: CBETOBOWM MUKPOCKOIT; | Pasnuuarh 0coOEHHOCTH
MHUKpPOIpenapaThl SHIEKIETOK U CIIEPMATOIr€HE3a U OOI'€HE3a.
CIIEpPMaTO30U0B. OnuceIBaTh IPOLECCHI OCEMEHEHUS
JlaGopaTopHas padora «3yueHue U OIUIOJOTBOPEHMS, Pa3HbIEC BAPUAHTHI
CTPOEHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX | MAPTEHOTE€HE3a
MHUKpOIIpEnapaTax»»

10.4 | UapuBuayaibHOE NuauBuayallbHOE pa3BUTHE PackpbIBaTh cosnepxkaHue TEPMUHOB
pa3BuTHE OpPraHu3MOB (OHTOI€HE3). Y NIOHATHUI: OIUIOOTBOPEHHUE, 3UT'0TAa,
OpPraHU3MOB — DOMOpHOIOorus — HayKa O pa3BUTUU OsacToMep, aKpOCOMHas peaKIus,
OHTOT'€HE3 opranu3mMoB. Ctaguu sMOpHoreHes3a MIPOHYKJIEYC, TaPTEHOTEHE3,

YKUBOTHBIX (Ha MPUMEPE JIATYILKH).

sMOpuorenes, ApodiaeHue, 6acryrna,
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Hpobnenue. Tumnsl 1poOieHus.
OcobeHHOCTH APOOICHUS
MJICKOIUTAIOIIUX. 3apOAbIIIECBbIE
JUCTKU (TacTpyJisius). 3aKiaaka
OpraHOB U TKaHEW U3 3apOJIBIIIIEBHIX
JIMCTKOB. B3auMHoO€e BIMsAHME YacTen
pa3BUBAIOLIETOCA 3apObIlIa
(aMOpHOHANIbHAS MHIYKIINS). 3aKIaaKa
IJIaHA CTPOCHUS dKUBOTHOI'O KaK
pe3yabTaT UepaAPXUUECKUX
B3aMMOJICCTBUM F€HOB. BinusHue

Ha HYMOPHOHATBHOE Pa3BUTHE
pa3INYHbBIX (PAKTOPOB OKPYKAIOIICH
Cpelibl.

JemoHcTpanumn

Ilopmpem: X. lllnemaHx.

Tabnuyvt u cxemvi: «OCHOBHBIE CTAUN
OHTOT'EHE3a.

Oo0opynoBanme: mojenb «luki
Pa3BUTHUSI JIATYILIKI

MOpyJia, TacTpyJia, HEMpya,
OpraHoreHe3, IKTOAEpMa, Me30epma,
SHTOJIEpPMa, 11eJIOM, HEpBHasI TPYOKa,
XOpHa, KUIIeuyHas Tpyoka.
Onpenensite SMOPUOHATBHBIN TEPUO]T
Pa3BUTHS OPTaHMU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npo0seHus — 00pa3oBaHUe
OJTHOCTIOMHOTO 3apO/bIIIa — OJIACTYJIBL;
3aBUCHUMOCTb X0/1a APOOTICHHUS

OT KOJIMYECTBA KEJITKA B SIMIICKIIETKE;
racTpyJIALMIO U OPraHOTEHE3.
OO0bsicHATH ATanbl TudGepeHITupPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepru30BaTh PETYIILUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JETEPMUHALINIO U SMOPUOHAIBHYIO
UHIYKIUIO; TEHETUYECKUN KOHTPOIb
pa3BUTHSI.

OO60CHOBBIBATh BPETHOE BO3/ICHCTBIE
TabauHOrO0 JIbIMa U aJKOTOJIS HA XOJI
AMOPHOHATIBHOTO

Y TOCTAMOPUOHAIILHOTO PA3BUTHS
OpraHu3Ma 4esioBeKa

10.5

Poct u passutue
YKUBOTHBIX

PocT u pa3BuTHE )XUBOTHBIX.
[TocTamMOprOHANIBHBIN TIEPHOI.

PackpeiBath coaepxkaHne TEPMUHOB
U TTOHSITUM: OHTOT'CHE3,
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[Ipsimoe 1 HenpsIMOE pa3BUTHE.
PazBurtne ¢ meramopdozom

y 6ECI03BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bruosiornueckoe 3HauYeHNE
MPSIMOTO ¥ HENPSIMOTO Pa3BUTHS, UX
pacupoCTpaHeHue B mpupoae. Tumel
pocTa )KUBOTHBIX. DAKTOPBI PETYISALNAN
pocTa JXKUBOTHBIX U yenoBeka. Ctaaun
MOCTAMOPHUOHAIBHOTO PA3BUTHUS

y )KUBOTHBIX U yenoBeka. [leproasl
OHTOreHe3a yesoBeka. CtapeHue

U CMEPTh KaKk OMOJIOrMYECKUe
ITPOLIECCHI.

JemoHcTpanumn

Tabauysr u cxemol: «Ilpsimoe

U HenpsiMoe pa3Butue», «Pa3surue
MaKCKOro Xyka», «Pa3Burue capanum»,
«Pa3BUTHE JATYIIKIY.

IIpakTnueckasi padora

«BpIsiBIIEHNE TPU3HAKOB CXOJCTBA
3apOIBIIIEH TO3BOHOYHBIX KUBOTHBIX)

MOCT3MOpPHOHAIILHOE Pa3BUTHE,
MeTraMopdo3, INYUHKA, POCT, CTAPEHUE,
CMEpTb.

XapakTepu30BaTh MOCTIMOPHUOHATBLHBIN
MEepUOJI Pa3BUTHSI OpraHU3Ma U ero
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €ro Mepuo/Ibl.

Nznarate cogep:xkaHue Teopuil
CTapeHUsl OPraHU3MOB.

OOBSACHITH OMOJIOTMYCCKHI CMBICIT
pa3BUTHS C METAMOP(PO30M

10.6

Pasmuoxeunue
Y Pa3BUTHE PACTEHUN

PasmHOXeHHE U pa3BUTHE PACTCHUN.
I'amerodur u cnopodut. Metios

B JKU3HEHHOM IIUKJIE PACTCHUU.
OO6pa3zoBaHue cop B MpoIecce Meiiosa.
['amerorenes y pacTeHun.
OnnonoTBOpEHNE U Pa3BUTHE

PackpbIBaTh coznepxkaHue TEPMUHOB
Y TIOHSTUI: TaMeTO(UT, CHOPOPHUT,
aHTEPUJINU, APXETOHUH, 3aPOCTOK,
METacropa, 3apOoAbIIEBbIA MEIIOK,
CUHEPTU/Ibl, aHTUTIObI, MUKPOCTIOPA,
MbUIBIIEBOE 3€PHO, JBOMHOE
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PaCTUTENBHBIX OpraHu3MoB. J|BoliHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX
pactenuii. OO6pa3oBaHue U pPa3BUTHE
ceMeHn.MexaHnu3Mbl PeTyJIAIUun
OHTOT€HE3a y PACTEHUM U KUBOTHBIX.
JdemoHcTpanumn

Ilopmpem: C.I'. HapamuH.

Tabauywvl u cxemol.: «JBoitHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX U JIBYIOJIbHBIX
pacTeHuin», «KW3HEHHBIN UK
MOPCKOW KanmycTb», « Ku3HEHHBIN
LUK MXay, «KU3HEHHBIN IIMKIJI
MaroOpOTHUKAY, «KU3HEHHBIN [TUKJ
COCHBI».

JlaGoparopHuasi padora

«CTpoeHune OpraHoB Pa3MHOXKECHUS
BBICILIUX PACTCHUI

OIUIOOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, mepuo/pl OHTOr€HE3a
LIBETKOBBIX PACTEHHUM.
XapakTepu3zoBaTh 0COOEHHOCTH
0€ecrosoro v MojaoBOro pa3MHOXKEHUS
LIBETKOBBIX PACTEHUM.

Boiaensate 0c00OEHHOCTH TPOTEKAHUS

raMmeTorcHe3a y iBETKOBLIX paCTCHHﬁ.

OnuceIiBaTh IPOLIECC TBOMHOTO
OIUIOAOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBSACHSTH €ro
MIPEUMYIIIECTBA 110 CPABHEHUIO

C OILUIOAOTBOPEHUEM Y CIIOPOBBIX
Y TOJIOCEMEHHBIX

Hroro yacoB 1o teme 8
11 | Tema «I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB»
11.1 | Ucropus cranosnenus | 1 Hcropus cTaHOBIIEHUS U Pa3BUTHS PackpeiBaTh conep:kaHue TEPMUHOB

U Pa3BUTHUSA T€HETUKHU
KaK HayKH

TeHETHKHU KaK Hayku. PaGoThl

I'. Menpens, I'. ne ®pu3a, T. Moprana.
Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTUU reHeTUKu. PaboThl

H.K. KonsoBa, H.I1. BaBuinosa,

Y NOHATHI: T€HETUKA, I'EH.
JIeMOHCTpUPOBaTh 3HAHUS HCTOPUU
BO3HUKHOBEHUS I€HETUKHU.
XapakTepu30BaTb OCHOBHBIE JTAIIbI
Pa3BUTHS T€HETHKH KAK HAYKU
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A.H. benozepckoro, I'./l. Kapneuenko,
O0.A. ®unumyenko, H.B. Tumodeena-
PecoBckoro.

JemoHcTpanumn

Iopmpemuwi: I'. Meunens,

I'. le ®pus, T. Mopras,

H. K. Konwos, H. M. BaBuios,

A. H. benozepckuit, I'. /. Kaprieuenko,
IO. A. ®unumaeHko,

H. B. Tumodeen-PecoBckuit

11.2 | OcHOBHBIE TTIOHATUSA U
CUMBOJIbI TEHETUKH

OcCHOBHBIE TCHETHYCCKHE TTOHATHUS

1 CUMBOJIBI. I OMOJIOTrUYHbBIC
XPOMOCOMBI, aJUIEJIbHBIE TEHBI,
aJbTEpHATUBHbBIC IPU3HAKH,
JTOMHUHAHTHBIN U PEIIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
qucTas JUHUS, TUOPUIBI, TEHOTHII,
(dhenoturr. OCHOBHBIE METOIbI
T€HETHUKU: TUOPUIOJIOTUUECKUH,
LIATOJIOTMYECKUI, MOJIEKYJIIPHO-
Fe€HETUYCCKHM.

JleMmoHcTpanum

Tabauywvl: «MeTOJbl TCHETHKHY,
«CXeMBI CKpelMBaHusD.
JlaGopaTopHas padora
«/Ipo3oduna kak 00bEKT FreHETUUECKUX
HCCJICJOBaHUM»

PackpeiBath coaepxkaHne TEPMUHOB

U TIOHSATHUI: HACJIECACTBEHHOCTD,
HacJIeJOBaHUE, MI3MEHUYHBOCTD,
reHOTHI, (DEHOTHII, FT€HOM, JIOKYC,
XPOMOCOMBI, AJIJIETbHBIE TeHBI (AJUIENN ),
aJbTEPHATUBHBIC TTPU3HAKH,
TOMO3Ur0Ta, FETEPO3UTOTA,
JTOMHUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl JIUHUS, THOPHUIBI.
[Tonp30BaThbCs T€HETUUECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3aIIMCH CXEM CKPEIIMBAHUS

Hroro uacoB 1o reme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akOHOMEPHOCTH 2 MoHorubpuIHOE CKpEIIBaHHE. PackpeiBaTh conepkaHue TEPMUHOB
HacJeI0BaHUsI [TepBbIii 3ak0H MeHnaenst — 3aKOH Y TIOHATHUI: MOHOTHOPHUIHOE
IIPU3HAKOB. eAMHO00pasusi THOPUIOB MEPBOTO CKpELIMBAHUE, YUCTOTA FaMET,
Monorubpuanoe nokosieHus. [IpaBuio JTOMUHUPOBAHUS. | JOMUHUPOBAHUE, PACIICIICHUE
CKpEILIMBaHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

paclIenIeHus TPU3HAKOB. OnuceiBath onbITh I'. Menaens
[uTonornyeckue OCHOBBI [0 U3YYEHUIO HACJIEIOBAHUS OJHOU
MOHOTHOPUTHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOpOXa MOCEBHOTO.
['unoTe3a 4uCTOTHI raMeT. [IpuBOIUTH POPMYIUPOBKH TEPBOTO
JdeMoHcTpanuun ¥ BTOpOro 3akoHOB I'. Menpaens (3akoHa
llopmpem: 1'. Mennaens. eauHoo0pa3usi THOPUIOB NIEPBOTO
Tabnuysl u cxemvi: «IlepBblit 1 BTOPOM | MOKOJIEHUSI, 32aKOH PACILICTIIICHUS
3aKOHBI Menaens». MPU3HAKOB) U OOBACHATH UX
OoOopynoBanue: MOJIENb LUTOJIOTUYECKUE OCHOBBI.

JUTSl AEMOHCTPALIMU 3aKOHOB CocTaBisiTh CXeMbl MOHOTHOPUIHOTO
eAMHO00pasusi THOPHUIOB MEPBOTO CKpEUIMBAHUS U pelIaTh TEHETUYECKUE
MTOKOJICHUS U PACIICTUICHUS MPU3HAKOB; | 337]a4l HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOI, MUKPOIIPENAapar: | CKpEIIMBAHUE

«JIpo3odumnay.

IIpakTnyeckas padora «3yueHue

pE3yJIbTaTOB MOHOTUOPHUIHOTO

CKpEUIMBAHUS Y APO30(DHIIBI»

12.2 | Ananuzupyroiiee 1 AHaM3UPYIOIIEE CKPENTMBAHUE. PackpsiBaTh conep:kaHle TEPMUHOB
CKpELIMBAHUE. [TpomexyTOUHBIN XapaKTep Y TIOHATHI: aHAJTU3HUPYIOLIEe
Hemnomnoe HacyienoBaHus. Paciiensenue CKpEILMBAaHNE, HEIIOJIHOE
JIOMUHHPOBAHUE MIPU3HAKOB MIPU HETIOJTHOM JIOMUHUPOBAHUE, KOJIOMUHUPOBAHHUE.
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AOMHWHHUPOBAHWH.

JdemoHcTpanumn

Tabuuibl ¥ cXeMBbl: « AHATTU3UPYIOIICE
ckpeuuBanuey, «Hemnomxnoe
JTIOMUHUPOBAHUEC)

CoCTaBIATE CXEMBI AHATM3UPYIOLLIETO
CKpELIMBAHUA U pellaTh IFEHETUYECKUE
3a/1a44 Ha aHAIM3UpYIoLIee
CKpELIMBAHUE U HEIIOJIHOE
JOMUHHUPOBAHUE

12.3

Jurnbpuanoe
CKpEIIMBaHUE

JurubpuaHoe ckpenmBanue. Tpertuit
3aKOH MeH1ens1 — 3aKOH HE3aBHCHUMOIO
HaCJIEI0BaHUs MPU3HAKOB.
[uTonornueckue OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.
JdeMoHcTpanuun

llopmpem: I'. MeHnemns.

Tabnuyel u cxemol: «TpeTnii 3aKoH
Mennens».

OoOopynoBanue: MOJIENb

JUTsl AEMOHCTpPALIMY 3aKOHA
HE3aBUCHUMOT0 HACJIEAOBAHUS
MIPU3HAKOB; CBETOBON MHUKPOCKOII;
MUKponpemnapat «/pozodunar.
IIpakTnueckasi padora

«3yueHue pe3yabTaToB
JTUTHOPUHOTO CKPEIIMBAHUS

y Ip030(pUIbI»

PackpbiBaTh copepxaHre TEPMUHOB

Y TIOHATUH: TUTUOPUIHOE
CKpeliuBanue, GeHOTUITNYECKU
paauKa.

OmnuceiBath onbITh I'. Mennens

110 U3YYECHUIO HACIICIOBAHUS

JIBYX Tap MPU3HAKOB y Topoxa
ITOCEBHOTO.

[TpuBOIUTE POPMYTUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBHUCUMOI'O HacJIeJOBaHUS
MIPU3HAKOB) U OOBSICHATH €TO
IIUTOJIOTHYSCKHUE OCHOBBI.

[IpuMensAT, MaTEMATUYECKUI

pacyeT ¢ MOMOIIbI0 (DEHOTUITMYECKOTO
paavKaia u METo/1a IEPEMHOKEHUS
BEPOATHOCTEH BapUAHTOB PACIICIIIICHUS
MIPU3HAKOB Y TOTOMKOB 110 (D€HOTHUITY
Y TEHOTHUITY.

CocTaBJsITh CXeMbI TUTHOPUTHOTO
CKpEIIMBAaHUS U peliaTh TeHETUYECKUE
3aJ1auyd Ha TUTHOPHUIHOE CKpPEITMBAHUE
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12.4 | Cuennennoe CuerieHHOe HaclIeA0BaHUE MTPU3HAKOB. | PackpbIBaTh copepkaHne TEPMUHOB
HacCJIeIOBaHUE Pa6otsl T. Moprana. CrierieHHOe Y TIOHATHUN: CUEIUICHHOE HACIICIOBAHUE,
IIPU3HAKOB. HACJIEIOBAaHNUE I'€HOB, HAPYLIECHUE HApPYLIEHUsI CLEIUICHUS T'€HOB,
XpOMOCOMHas TEOpUs CLEIUICHUSI MEX/y T€HaAMH. KPOCCHUHTOBEp, pEeKOMOUHAIIHS TEHOB,
HAaCJIEACTBEHHOCTH XpoMOCOMHasi TEOpUs T€HETUYECKUE KapThl, MOPTaHUA.

HAaCJIEACTBEHHOCTH. [TpuBOUTH POPMYITUPOBKH 3aKOHOB
JleMmoHCcTpanum Moprana (3aKoHa CIENJIEHHOTO
Iopmpem: T. Mopras. HACJIE[IOBAHUS TEHOB U 3aKOHA
Tabauywt u cxemvl: «CLETICHHOE HapYIIECHUS CLUETUICHUS] MEXy T€HAMH )
HacJIeA0BaHNE NPU3HAKOB 1 OOBSICHATH UX IIUTOJIOTMYECKUE
y IpO30GUITBDY. OCHOBBL.
OoOopynoBanue: MOJIEb [TepeuncisiTe OCHOBHBIE TTOJOKEHUS
JUISL IEMOHCTPAlMU CLEINIEHHOTO XPOMOCOMHOM T€OpUHU
HaCJICI0BaHUs IPU3HAKOB. HACJIEICTBEHHOCTH.
Pemates reneTudeckue 3agadu
Ha CLEIJIEHHOE HACJIEJOBAaHNUE TEHOB
Y HapyIICHUE CUETUICHUS MEXTY
reHaMu
12.5 | I'eneruka nona ['eneTnka noma. XpoMOCOMHBIM PackpriBath conepxaHue TEPMUHOB

MEXaHU3M ONPEIETICHUS TOJIa.
AyYTOCOMBI Y IOJIOBBIE XPOMOCOMBI.
['oMorameTHsbIN U reTeEpOraMmeTHbIN
nos1. ['eHeTnueckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CLHETUICHHBIX C MOJIOM.
JdemoHcTpanumn

Tabauywl u cxemwl: «I'eHeTrKa moiay,

Y TIOHSITUI: ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH 11071,
reTeporaMeTHbIN IOJI.

OOBICHATH XpPOMOCOMHBIN MEXaHU3M
OIIPEACIICHHUS 110J1a Y OPraHU3MOB.
[IpuBOOUTE MPUMEPHI HACIEAOBAHNUS
MIPU3HAKOB, CLEIUICHHBIX C MTOJIOM.
CocTaBasTh CXEMBbI CKPELIMBAHHUS
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«Kapuorun yenoseka», «Kapuorun
apo3oduiiby, «Kapuotumn nTunsn

U periath reHeTUYeCKre 3aaun
Ha HacJieI0BaHue MPU3HAKOB,
CLIETVIEHHBIX C MOJIOM.

[TpuBOANTH MPUMEPHI TEHETUUECKUX
3a0o0sieBaHUI U 1ePEeKTOB

y OpPraHU3MOB, CBSI3aHHBIX C MTOJOBBIMU
XpOMOCOMaMH

12.6

['enornn xak
[IE€JIOCTHAsI CUCTEMA

I'eHoTHI Kak LIETOCTHAS CUCTEMA.
[ImenoTponus — MHOKECTBEHHOE
nercTBre reHa. MHOKeCTBEHHBIN
ajuienusM. B3anmogencreue
HEAJJIEIIbHBIX T€HOB.
KomrimemeHnTapHOCTS.

Onwucras. [Tomumepusi.

['eneTnyeckuii KOHTPOJIb

Pa3BUTHS PACTCHUU, )KUBOTHBIX

Y YEJIOBEKa, a TakKe (PU3NOTIOTUIECKUX
[IPOLECCOB, NOBEICHUS U KOTHUTUBHBIX
(G yHKITUH.

I'eneTnueckne MeXaHU3MBbl
CUMOHMOreHe3a, MEXaHU3Mbl
B3aUMOJICICTBUS «XO31H — NTapa3uT»
U «XO35UH — MUKPOOHOM).
['eHeTyecKkue aceKkThl KOHTPOJIA

Y U3MEHEHHUS HACIIEICTBEHHOU
MH(POPMAIINH B MTOKOJIEHUAX KIIETOK

Y OPTaHU3MOB.

PackpeiBath coaepxkaHue TEPMUHOB

U TIOHSITHUM: MHOXXECTBEHHOE JICHCTBUE
reHa (TuieloTponus),
KOMIIJIEMEHTApPHOCTh, DIUCTA3,
MTOJIUMEPHS.

Onpenensite HOPMBI B3aUMOACHCTBUS
aJlJICIbHBIX U HEaJICJIbHBIX T'CHOB.
[IpuBOAUTE MPUMEPHI IIIEMOTPOITHOTO
JICCTBUS T'€HOB.

Pemats reneTudeckue 3agadn

Ha B3aUMOJICHCTBHUE HeaJlJICIbHBIX
I'CHOB
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JleMmoHcTpanum
Tabauywl u cxemvl: «MHOXKECTBEHHBIH
ajuienu3M»; «BzaumoaerncTBue reHoB)

HToro yacoB o teme 10
13 | Tema «3aKOHOMEepPHOCTH U3MEHYMBOCTID)

13.1 | IBMeH4YHBOCTH 1 BzanmopelicTBue reHoTUNA U CPEITBI PackpeiBath coaepkaHue TEPMUHOB
npu3HaKkoB. Buibl npu GopMUPOBAHUH (PEHOTHUIIA. Y TIOHSITUI: ”3MEHYUBOCT,
U3MEHYMBOCTHU N3MeHYHUBOCTh MPU3HAKOB. HEHACJIe/ICTBEHHAs] N3MEHUYHBOCTD,

KauecTBeHHbBIE U KOJIMYECTBEHHBIE HacJeACTBEHHAs! U3MEHYUBOCTb.
MpU3HAKKU. BUIbI H3MEHYNBOCTH: CpaBHUBATh HEHACJIEICTBEHHYIO
HEHACJICJICTBCHHAs M3MEHYUBOCTb C HACIICJICTBEHHOM!.
Y HACJIE/ICTBEHHAS. [IpuBOIUTH TPUMEPHI KAUECTBEHHBIX
JleMOHCcTpanum Y KOJIMYECTBEHHBIX MPU3HAKOB
Tabauywl u cxemvi: «Buasl OpPraHu3MOB, IIPOSIBIICHUI
U3MEHUUBOCTI. Yy OpraHu3MOB HEHACIIEACTBEHHOM
Oo6opynoBaHme: >KUBbIE U TepOapHbIE | U HACIEACTBEHHOW U3MEHUYUBOCTH
AK3EMIUISIPBl KOMHATHBIX PACTCHH;

pUCyHKH ((poTorpadun) KUBOTHBIX

C pPa3IMYHBIMU BUJAMU U3MEHUYUBOCTH

13.2 | MoaudukanronHas 2 MopaudukanroHHass “3MEHYUBOCTb. PackpsiBaTh copep:kaHre TEPMUHOB
U3MEHYHMBOCTh Ponb cpeast B popmupoBanumn U TIOHSTHUI: MOIU(PUKAIIMOHHAS,

MO (UKAIIMOHHONW N3MEHYNBOCTH.
Hopwma peakuum npusHaxa.
BapranmonHsiil psax v BapyualoOHHast
kpuBas (B. Moranucen).

CaoticTBa MOAM(UKAIIMOHHON

HU3MCHYHNBOCTH.

Wik PeHOoTUInYecKasi, I3BMEHYUBOCTD,
BApHUAHTa, BAPUALIMOHHBIN P,
BapHUAallMOHHAs KpUBas, HOpMa
peaKkuuy Npu3HaKa,

Mou KAy,

XapakTepru3oBaTh CBOMCTBA
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JleMmoHcTpanum

Tabauywl u cxemvi:
«MonudukamoHHas U3MEHUHUBOCTbY.
Oo6opynoBaHue: )XUBbIC U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pUCYHKH ((poTorpadun) KUBOTHBIX

¢ mpuMepaMu MoAU(PUKAITMOHHON
MU3MEHYUBOCTHU.

JlabopaTopHas padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOIU(PUKAITIOHHON U3MEHUYUBOCTH.
ITocTpoeHune BapuaiMOHHOTO psAla

Y BapUAllMOHHOW KPUBOW»

MOJU(PUKAIIMOHHOW U3MEHYMBOCTH.
ITokasbIBaTh poJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTUU MOAU(PUKAIIMOHHON
M3MEHUYUBOCTH Y OPTaHU3MOB.
Ctpouth BapuaIlMOHHbBIE PSJIbI

1 rpaduK KPUBON HOPMbI PEaKIIUU
IPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTnnmaeckast
W3MEHYUBOCTD.
KomMmOunarusHuas
N3MEHYHBOCTD

I'enoTnnmyeckast U3MEHUYNBOCTD.
CBolcTBa TEHOTUITNYECKOU
U3MEHYMBOCTH. BUJIbI FeHOTUIIMYECKOM
W3MEHYNBOCTH: KOMOMHATHUBHAS,
MYTallMOHHAS.

KomOunaTuBHass N'3MEHYNBOCTb.
Melio3 1 MoJI0BOM IMPOLIECC — OCHOBA
KOMOHHATHUBHON M3MEHYHUBOCTH.
Poip KoOMOMHATHBHONM M3MEHYUBOCTH
B CO3JIaHMHU T€HETUYECKOI0
pa3Ho00pa3us B Ipeiesiax OHOrO
BHA.

JdemoHcTpanumn

Tabauywvl u cxemol: «KoMOMHATHBHAS

PackpeiBath coaepxkaHne TEPMUHOB

Y TIOHATHI: KOMOUHATUBHAS
M3MEHYUBOCTh, MyTallHOHHAS
W3MEHYHBOCTh, KOMOWHAIINN, MYyTaIlUU.
XapaxkTepu3oBaTh CBOMCTBA
F€HOTUIINYECKOW N3MEHUYUBOCTH.
OnuceIBaTh MEKO3 U MOJIOBOM IIPOLIECC
KAaK OCHOBY IPOSIBJICHUS] Y OPraHU3MOB
KOMOMHATUBHON M3MEHUYHUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX MTPUMEPAX
POJIb KOMOMHATUBHOW M3MEHYUBOCTH

B CO3JIaHUM TE€HETUYECKOTO
pa3zHooOpa3usi OpraHu3MoB B Ipeenax
OJIHOTO BHUJA.
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W3MEHYUBOCTBY», «Meno3y,
«Onnoa0TBOPEHUEY

CpaBHI/IBaTB IFCHOTUITMYCCKYIO
HU3MCHYHMBOCTD C MOI[H(I)HK&].IPIOHHOIZ

13.4

MyranmonHnas
U3MEHYUBOCTb.
3aKOHOMEpPHOCTH
MYTaI[MOHHOT O
nporecca.
OnureHeTuka

MyTanroHHas U3MEHYUBOCTh. Buibl
MYTalMi: T€HHbIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHAYUHUPOBAHHbBIE MyTallMU. S1epHbIe
Y [IUTOIIA3MaTUYECKAE MYTAIUH.
CoMarnyeckue U MoJ0BbIE MYTALIUH.
[IpryrHBI BOBHUKHOBEHUSI MYyTallU M.
MyTareHsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO IpoIecca. 3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIEICTBEHHON U3MEHYUBOCTHU
(H.W. BaBunos). BHesinepHast
W3MEHYMBOCTh U HACJIEICTBEHHOCTb.
JemoHcTpanumn

Hopmpemuwi: I'. Jle @pus,

B. Horanncen, H. 1. BaBunos.
Tabauywvl u cxemol.: «I'eHETUUECKHE
3a00JIeBaHMS YeJIOBEKa», «Buabl
MYTaLU».

O0opynoBaHme: )XUBbIEC U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTECHUI;
pUCYHKH ((poTorpadun) )KUBOTHBIX
C pa3IMYHBIMU BUAAMHU
VU3MEHYHUBOCTH.

PackpriBaTh copep:kaHue TEPMUHOB

Y TIOHATHIL: MyTallUU, XpPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJIUTUIONTUSL, AHEYTUTOUAMS, MYTaHT,
MyTareHsbl.

[IpuBOaUTH IPUMEPHI MyTALIUH,

BCTpCHAOIIUXCA Y Pa3HbIX OPraHu3MOB.

Knaccudunmposats MyTaruu

10 pa3HbIM OCHOBAHUSM.

Pa3znuuate Ha n300pakeHusX (cxemax,
TabMIax) TeHHbIE MyTAalllH,
XPOMOCOMHBIE TIEPECTPOUKHN Pa3HBIX
BUJIOB: J€JICUNHU, TYTIMKALNH,
TPAHCIOKALUH, NHBEPCUHN; TEHOMHbBIE
MYTAaLHH.

CpaBHHUBaTh MEXIy OO0 MyTaIlu
Pa3HbBIX BUJIOB.

XapakTepru3oBaTb CBOMCTBA
MYTAllMOHHOW N3MEHYUBOCTH.
Ha3zpiBaTh mprunHbBI MyTaIIUM,
BBISIBJISITh UCTOYHUKU (DaKTOPOB-
MYTareHOB B OKPYXKAIOILIEH CpeJie
(KOCBEHHO).

[IpuBoUTH POPMYIMPOBKY 3aKOHA
TOMOJIOTHYECKUX PSA0B
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IIpakTuyeckas padora
«Mytauuu y 1po3o¢puisl (Ha TOTOBBIX

U HACJIEACTBEHHON N3MEHUYMNBOCTH
H. . BaBuiioBa 1 000CHOBBIBATH €0

MHUKpOIIperiapaTax)» 3HAYEHUE JJIsI TPAKTUKHU CEITbCKOTO
XO31CTBa
HTtoro yacos 1o teme 6
14 | Tema «I'eHeTHKA YeJT0BEKa»

14.1 | I'eHeTHKa YelIOBEKA. 3 Kapuorumn uyenoBeka. MexayHapoanas | PackpeiBaTh copepskaHue TEPMUHOB
MeTopl mporpamMma HUcclieIOBaHUs TeHOMa U TIOHSITUM: CEKBEHUPOBAHUE, KapTa
MEIUIITHCKOU yesoBeka. MeTopl U3ydeHUsl TEHETUKU | XpOMOCOMBI, MPOOaH/1, HACIEeICTBEHHbIE
T€HETUKH YyeJIOBEKa: TCHEaJIOTHISCKHH, 0oJie3HN (MOHOTCHHBIC, ITOJINT CHHBIE,

OJIM3HEIOBEIN, IMTOTCHETUYCCKUH,
MOMYJISAIIMOHHO-CTaTUCTUYECKU I,
MOJIEKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE onpeieIeHNe TeHOTUMA!
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
TEHOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomoisto [TIIP-ananmu3a.
HaciencrBennsbie 3a00J1€BaHus
yenoBeKa. [ eHHbIe U XpOMOCOMHBIE
Oone3nu yesoBeka. bonesnu

C HaCJEJCTBEHHOMN
MPEAPACTIONIOKEHHOCThIO. 3HAUEHHUE
MEIUITHCKON I'€HETHKHU

B IIPEJIOTBPAILICHUN U JICUCHUU
FeHETUYECKHUX 3a00JICBAaHUH YECIOBEKA.
MeauKo-reHeTUYECKOe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIC

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
F€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOpOJI0Basi TMAarHOCTUKA, aMHHUOLICHTE3.
[lepeyuncnsaTe 0COOCHHOCTH U3YICHUS
FeHETHUKHU YEJIOBEKa U METO/IbI
MCIUITMHCKOM T€HETHKH.
XapakTepu30BaTh METO/bl U3yUCHHUS
T€HETHKH YeJioBeKa (TeHea IornuecKui,
OJIM3HEIOBBIN, IINTOICHETUYCCKH,
MOJIEKYJIIPHO-TEHETUYECKU,
MONYJIAIIMOHHO-CTATUCTUYECKHUIN ).
OnuceIBaTh 1E7IH, 3a1a91

U TOCTHKEHUS MEXIYHApPOIHON
nporpaMmsbl «I'€HOM YeToBEKay.
Paznuuath Ha M300pakeHUAX (CXeMax,
Ta0JIMIIaX ) KapThl XpPOMOCOM
(remeTuueckue, GU3NIECKUE,
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KJIETKU. [IoOHATHE «TEHETUYECKOTO
rpy3a». DTUYECKHUE ACIIEKThI
HCCIIEZIOBaHUN B 00J1acTH
PENAKTUPOBAHMS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue hakToOpbl MOBBIILIEHHON
YyBCTBUTEIILHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMUYECKOMY
3arpsA3HEHUIO OKPYKAIOLIEN CPEBL.
I'eneTnueckas nmpeapacnoa0KEeHHOCTh
YEJI0BEKa K IaTOJIOTUSIM.
JleMmoHcTpanum

Tabauysl u cxemol: «Kapuotun
YeJIoBeKay, «MeTobpl H3ydeHus
TEeHETUKHU YeloBeKa», «I eHeTnueckne
3a00JI€BaHUS YETIOBEKAY.
IIpakTuyeckas padora
«CocCTaBIIEHHE U AaHAJIN3 POJIOCITOBHON»

CHKBEHCOBEIEC).

OnuceIBaTh METOJIbI COBPEMEHHOTO
ONpeICIICHUS] TEHOTHUIIA OpraHru3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHCIIE

¢ nomoupro [1I11P-ananm3a.
XapakTepru30BaTh HACIEICTBEHHbBIC
3a00J1€BaHUs YeJIOBEKa 1 3a00JIEBaHUS
C HaACJEJICTBEHHOMN
MPEAPACTIOIOKEHHOCTHIO.
CpaBHUBATh T'€HHbBIE, XPOMOCOMHBIE
00JIe3HH YeJIOBEKA U 00JIC3HU

C HaCJIeJCTBEHHOM
MPEeIPaCIIONOKEHHOCTHIO.

VY cranaBiMBaTh B3aUMOCBSI3b MEXIY
HacCJIEICTBEHHBIMHU 3a00JIEBAaHUSIMH
YeJIOBEKA U UX I'eHETUUYECKON OCHOBOM.
OO0O0CHOBBIBAThH 3HAUYEHUE MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHUS
B IIPEIOTBPAILICHUN U JICUEHUU
HACJICJICTBEHHBIX 3a00JIeBaHUI

YyeJIoBeKa
HToro 4acos 1o TemMe 3
15 | Tema «CeyieKiusi OpraHu3MoB»
15.1 | OcHOBHBIC TOHATHSA 1 JloMecTuKaIys U CEICKITUS. PackpbiBaTh cojepikaHre OCHOBHBIX

CCJICKIIN

3apoKJIeHUE CeNeKIUU
U JIOMECTHUKAIMU. Y YeHHE

MOHSITUN: CEJICKIUS, JOMECTUKAIIMS,
NPUMUTHUBHAS CEJICKIIHS,
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H.M. BaBunogsa o LlenTpax
IIPOUCXOKJIEHUSI U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Ponb cenexknun
B CO3/IaHUU COPTOB PACTEHUU U TIOPOJ
KUBOTHBIX. COPT, MOPOJIA, IITAMM.
3aKOH rOMOJIOTHYECKHUX PSII0B

B HACJIECTBEHHOW U3MEHYMBOCTH
H.W. BaBunoBa, ero 3HaueHue

IUIS CENEKIIMOHHOM paboTHl.
JlemoHcTpanumn

llopmpemuvi: H. 1. BaBunos,

N. B. Muuypun, I'. /I. Kapneuenko,
I IT. JIykpanenko, b. JI. Acraypos.
Tabauybl u cxemol. «LIeHTpBI
IPOMCXOXKJIEHUSI U MHOT000pa3us
KYJIbTYPHBIX PaCTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICZICTBEHHOW U3MEHUYUBOCTHY.
JlaboparopHuasi padora
«/3yueHue copToB KyJIbTYpPHBIX
pacTEeHU U MOPOJI JOMAITHUX
KUBOTHBIX)

KOMOWHATUBHAS CEJEKIIUS, COPT,
Mopoja, ITaMM.

[IepeuyunciisiTe OCHOBHBIE ATAIbI
Pa3BUTHS CEIICKIIMU KAK MPOIEcca

Y HayKH.

XapakTepru3oBaTh COACPKAHUE
yuenus H. 1. BaBunosa

o LleHTpax mpoucxoxaIeHUS

1 MHOTO00Opa3us KyJbTYPHBIX
pacTEeHUM.

ITokaseiBath LIeHTPBI TPOUCXOKACHNUS
1 MHOT000pa3ust KyJIbTYPHBIX
pactenui u LleHTpsl foMecTUKaun
JIOMAIIIHUX >KUBOTHBIX HA KapTe

MUPa, CBSA3BIBATH UX MECTOMOJI0KEHHUE
C 0YaramMu BO3HUKHOBEHUSI JPEBHEUIIINX
IUBUJIN3AIUAN.

CpaBHUBATH COPT, MOPOAY, LITAMM

C BUJIaMU-POIMYAMU.

OO0ocHOBBIBaTh 3HAUYCHUE 3aKOHA
TOMOJIOTUYECKUX PSIOB

B HACJICJICTBEHHON M3MEHYUBOCTHU

H. . BaBunoBa 11 ceIeKIIMOHHOM
paboTHI.

OnuceIBaTh NEPCIEKTHUBBI
JIOMECTHUKAIIMHA U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHU, TTOPO/I
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JOMAITHUX XUBOTHBIX U IIITAMMOB
MUKPOOPIraHnu3mMoOB

15.2

MeTtopl
CEJICKILIMOHHOU
paboter. CoxpaHeHue,
U3y4YCHUE

1 MCIIOJIb30BAaHHUE
FeHETUYECKHUX

pecypcoB

MeTobl CeNeKIIMOHHOM PadoTHI.
HckyccTBeHHbBIN 0TOOp: MacCOBBIT

Y UHIUBUIYATbHBIA. DTaIlbl
KOMOWHAIIMOHHOW CEJIEKITHH.
HcnpiTanne npon3BoaUTENEH

1o MoToMcTBYy. OTOOp 1O FEHOTUITY

C TIOMOIIBIO OIIEHKU (PeHOTHUIIa
OTOMCTBA U OTOOP MO T€HOTHUITY

¢ nomoibto ananmsa JJHK.
HckyccTBeHHBIM MyTareHes3 Kak MeTo/
CEJIEKITMOHHOM PaOOTHI.
PaguanoHHbI 1 XUMUYECKUH
MyTareHe3 Kak UICTOUHUK MYTallui

Y KyJIbTYPHBIX ()OpPM OpTraHU3MOB.
Hcnonb3oBanne reHOMHOTO
pEOaKTUPOBAHUS U METOJIOB
pexkoMmOunanTHbIX JJHK myis monyuenus
MCXOJHOIO MaTrepuaiia Jjisi CEJIEKIINH.
[TonyyeHne MOIUIIIIONAOB.
BuyrpuBugoBas rudpuan3anusi.
BiM3K0pOICTBEHHOE CKPEIIMBAHUE,
unu uHOpuauHr. HepoactBenHoe
CKpElIMBaHUE, WIH ayTOPUIUHT.
I'erepo3uc u ero npUUUHBI.
Hcnonw3oBanue rereposuca

PackpbIBaTh conepxaHue TEPMUHOB

Y TIOHSTUI: UCKYCCTBEHHBIN OTOOD,
IIPOU3BOIUTEIH, IKCTEPHEP,
OJIM3KOPOACTBEHHOE CKPEIIMBAHUE,
WM HTHOPUIUHT, HEPOJCTBEHHOE
CKpEIlMBaHUE, WK ayTOPUANHT, YUCTas
JIUHUSI, TeTepo3uc (TudpuiHas cuia),
T€HOMHOE PEJIaKTUPOBAHUE,
UCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MYTAareHbl, NOJUIUIOUIbI, OT1aJIEHHAs
ruOpuan3alnsl, CCKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METObI
CEJIEKI[UU PACTCHUN U )KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOD

¥ THOPUIU3AIINIO.

CpaBHUBAaTh MacCOBBIN UCKYCCTBEHHBIN
0TOOp C UHAUBUIYATbHBIM, TTOKa3bIBaTh
UX 3HAYEHHUE [JIs1 CEJIEKIIUU
KyJIbTYPHBIX PACTEHUN U IOMAITHUX
KUBOTHBIX.

[IpuBOaUTH KOHKPETHBIE TPUMEPHI
OTJAJICHHOW TMOPUIN3ALINY B CEJIEKIIUU.
OnuceiBats onbiT ['. JI. Kapneuenko

10 TIPEOJIOJICHUIO OECTLITIONUS
MEXBUJIOBBIX THOPHUIOB.
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B ceneknuu. OTmageHHas
rubpuauzanus. [Ipeononenue
OeCII0Is MEXKBUIOBBIX THOPHIOB.
JIoCTHKEHUS CEeJIEKIIUN PACTEHUN U
YKUBOTHBIX.

CoxpaHeHue 1 U3y4yeHue reHeTUUECKUX
PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JUKUX POAUYEHN I CO3IaHUS HOBBIX
COPTOB U THOPHUIOB
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.
JlemoHcTpanumn

Ilopmpemuwi: H. 1. BaBunos,

N. B. Muuypun, I'. /I. Kapneuenko,
H. bopinoyr, 1. K. benses.

Tabauysl u cxemol: «MeToab
cenekumny, «OTaarcHHas
rudbpuan3anusy, «Myrarenesy.
JlaboparopHnasi pabora

«3yueHne METO0B CENEKIUU
pacTeHun»

IIpakTuyeckas padora

«lIpuBuBKa pacTeHUI».

Jrerypceust «OCHOBHBIE METOIBI

Y TOCTHKEHUS CEJICKIIUU pacTeHUM

Y KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHITUIO, TIJIEMEHHYIO (hepMy,
COPTOUCIIBITATEIbHBIN YYACTOK,

Pa3znuuate Ha n300pakeHusAX (cxemax,
TabJIMIAX) y OTEIbHBIX
IIPEICTaBUTEIIEN KOHKPETHOTO COpTa
Y TIOPOJIBI XO3SIIICTBEHHO LIEHHbBIE
MPU3HAKH, HEOOXOANMBIE YEIOBEKY.
XapakTepu30BaTh POJib CEICKINUU

B 00€CIIeUE€HUH IIPOI0BOJILCTBEHHOM
0€3011aCHOCTHU Y€JI0OBEYECTBA.
[IpuBOIUTH KOHKPETHBIE TPUMEPDI
JOCTUKEHUI CENEKIUU KyIbTYPHBIX
pacTeHHil ¥ TOMalIHUX )KUBOTHBIX

B Poccun
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B TEIJIMYHOE XO3SMCTBO,
B J1a0OPaTOPHIO arpOyHHUBEPCUTETA
WIA HAYYHOTO IIEHTPA)»

Hroro

4acoB 110 TEME 4

16

Tema «BHOTEeXHOJIOrU 1 CHHTETHYE

CKas OMOJIOTUs»

16.1

buorexnosorus Kak 1
HayKa 1 OTpacib
MIPOU3BO/ICTBA

OOBEKTHI, UCTIONb3YyEMbIE
B OMOTEXHOJIOTUU, — KJIETOYHbIE
Y TKaHEBBIE KYJIbTYPHI,

TpanunrionHas OGMOTEXHOIOTUSL:
XJIeOOIeyeHue, NoJy4eHne
KHCJIOMOJIOYHBIX TPOJYKTOB,
BUHOJIeTHEe. MUKPOOHOIOTHIECKHI
cuHTe3. OOBEKTHI
MHUKPOOMOJIOTUYECKUX TEXHOJIOTUH.
[TpouzBoicTBO O€iKa, aMUHOKHUCIIOT
Y BUTAaMHUHOB.

JdemoHcTpanumn

Tabauywvl u cxemsot: «Vcnonb3oBaHue
MHKPOOPTraHU3MOB B ITPOMBIIIJIEHH OM
MIPOU3BO/ICTBEY.

JlabopaTopHas padora

«3yueHnne 00bEKTOB
OMOTEXHOJIOTUNY.

IIpakTuyeckas padora
«Ilonmyyenne MOJIOUHOKHUCIIBIX

POJTYKTOBY.

MHUKPOOPraHU3MBbI, X XapaKTEPUCTHKA.

PackpeIBaTh conepkaHue TS PMHUHOB
Y TIOHSATUI: OMOTEXHOJIOTHS,
TPaaUIIMOHHAS OMOTEXHOIOTHS,
MUKPOOUOJIOTUYECKUI CUHTE3,
MHUKPOOMOJIOTHYECKAS TEXHOJIOTHSI.
[lepeuncnsaTe HaNIpaBICHUS
OMOTEXHOJIOTUY; 1IeTTU U 3a]1a4H,
CTOSAIIKE TIepe]l OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 00bEKTHI,
UCIIOJIb3yeMble B OMOTEXHOJIOTHH, —
KJICTOYHBIC ¥ TKAHEBBIE KYJIBTYPBI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIEC METOJIBI
TPaIUIIMOHHON OMOTEXHOJIOTUHU

U JOCTKEHUS MUKPOOMOIOTUYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBATH 3HAYCHUE
OMOTEXHOJIOTUH

JUTSL CENTbCKOXO035IHCTBEHHOTO
MIPOM3BOJICTBA
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Jrerypeust «buorexnonorus —
Ba)KHEWIIAsi TPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOICTBO)»

16.2

OcHOBHEIE
HaIpaBJICHUS
CUHTETUYECKOM
OHOJIOrHu

Coznanue TeXHOJIOrui

Y HTHCTPYMEHTOB LIEJICHAIIPABIEHHOTO
U3MEHEHUA U KOHCTPYHUPOBAHUS
T€HOMOB C IEJIBIO TTOTYyUCHUS
OpPraHu3MOB M X KOMIIOHEHTOB,
COJIEpIKAIIMX HE BCTPEUAIOIINECS

B MPUPOJIe€ OMOCUHTETUUECKHUE MYTH.
Knerounas unxxenepusi. Metoabl
KYJIbTYPBI KJIIETOK U TKAaHEN PaCTCHUH U
#UBOTHBIX. Kpriobanku. ComaTnueckas
TUOpUIU3ALNS 1 COMAaTUYECKUMA
smOpuorenes. Mcnonbs3oBaHue
rarjiouJIOB B CEJICKIIUHA PACTEHUM.
HckyccTBEHHOE OILIIOIOTBOPEHHUE.
PexkoHCcTpyKIIUS AMUIEKIIETOK U
KJIOHUPOBaHUE )KMBOTHBIX. MeTo
TPaHCIUTAHTALIUM SIJIEP KIIETOK.
JleMmoHcTpanum

Tabauywvr u cxemol.: «Knerounas
WHXKEHEPUS»

PackpbiBath coaepkaHue TEPMUHOB

Y TIOHATHI: KJIETOUHAs] UHKEHEPUS,
KJIETOYHAas TEXHOJIOTHsI, METO/I
KYJbTYPbI KJIETOK M TKaHEH,
TOTUIIOTEHTHOCTb, TJTIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBHOE
Pa3MHOXKEHHUE paCTEeHUM, coMaTuyecKas
ruOpUaAN3aIns, TaIIOU b, THOPUIOMBI,
MOHOKJIOHAJILHBIE U TTOJIMKJIOHAJIbHEIC
aHTUTEJA, METO/ TPAHCIUIAHTALINU SIIED,
KJIOHUPOBAHUE.

XapakTepu3zoBaTh OCHOBHBIE
HanpaBIeHUS] CHHTETUYECKOM
OHOJIOTHH.

OnuchiBaTh Ha KOHKPETHBIX IIpUMEpax
METO/bI KJICTOUYHON WHXKEHEPUH.
[IpuBOIUTE MPUMEPHI UCITOIH30BAHUS
MOHOKJIOHAJIBHBIX 1 MOIUKIOHATBHBIX
AHTUTE B MEIUIIHE.

OneHuBaTh 3Ha4YeHNE CHUHTETUUYECKOUN
OMOJIOTHH JIUIS CEIBLCKOT0 X031 CTBa

W MEJIMITAHBI
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16.3

XpomMocoMHast
Y TCHHAsi UHKEHEPHUSI

XpOMOCOMHAas U TEHHAsI NHKEHEPHUSL.
HcKycCTBEHHBIN CUHTE3 TEHA U
KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JIHK. JlocTrxkeHUst 1 NepCIeKTUBBI

XPOMOCOMHOM Y F'€HHOU UHKEHEPUMU.

ODKOJIOTMYECKHE U ITHUYECKHEC
poOJIEMbI TEHHOW MHKEHEPHUH.
JdeMoHCcTpanuu

Tabauywvl u cxemol.: «I eHHAS
WHXKEHEPUS

PackpeiBaTh comepkaHue TEPMHUHOB
Y TIOHSTUH: TeHHAs] HH)KCHEPUs,
PECTPUKIIMOHHBIE YHAOHYKJIIEA3bl
(pecTpuKTa3bl), JIUMKUE KOHIIHI,
TJIa3MUIbI, PECTPUKITHS,
JUTHPOBaHUE, TpaHchopmarus,
CKPUHUHT, TPAHCT€HHbIE
(reHeTH4YeCKu MOJIU(PUITUPOBAHHEIE)
OpPTaHHU3MBI.

OnuceIBaTh METOIBI
PENPOTYKTUBHOTO M TEPATIEBTHUECKOTO
KJIIOHUPOBAHUS, KJICTOYHBIC T
€XHOJIOTUHU U CIIOCOOBI T€HETUYECKOM
WHKEHEPUH.

XapakTepru30oBaTh JOCTUKEHUS T€HHOU
WHKEHEPUH.

OrneHnBaTh SKOJOTHICCKUE

Y ATUYECKHUE MTPOOIEMbI
KJIOHUPOBAHUSA U CO3JaHUs
TPAHCT€HHBIX OPTaHU3MOB,
MEPCTICKTUBEI Pa3BUTHUS
XPOMOCOMHOM U T€HHOMN

WHXEHEPHUH

16.4

MeauumHCcKIe
OHMOTEXHOJIOTUU

MenunuHckue OMOTEXHOIOTHU.

PackpriBaTh conepxanue

TEPMUHOB U MOHSITUN: MEIUIIMTHCKAS
OMOTEXHOJIOTHSI, METaOOJIOMHEIN
aHaJii3, TCHOIIEHTPUYECKUI aHaJIn3,
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b)

MEPCOHAIIM3UPOBAHHASA MEIULIMHA,
pereHeparuBHasl MeIULIMHA.
XapakTepu3oBaTb METOIbI
MeTa0O0JIOMHOT'O U TEHOIIEHTPUYECKOTO
aHaJIM3a; UCIO0JIb30BAHUE CTBOJIOBBIX
kieTokK; [T1[P-nuarHocTuky; TapreTHyro
TEpaIUIO paKa

Htoro 4yacoB no teme 4
Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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11 KJIIACC
HanmenoBanue
No KommuaectBo OCHOBHBIE BUJIBI JICITEIbHOCTH
/i pa3lesioB U TEM 4ACOR [IporpammHoOe conepxkaHue N —
y4eOHOro nmpeamMera
1 Tema «3apoxaeHue U pa3BUTHE IBOJTIONUOHHBIX MPEACTABJICHUA B OMOJIOr AU »
1.1 | DOBooIMOHHAs 1 OBommonmonHas teopust Y. Jlapsuna. PackpeiBars coaepxaHne TEPMUHOB
teopus Y. Jlapsuna [Ipennocbuiku BOSHUKHOBEHUSA Y TOHSTUN: KPEallMOHU3M, BH/I,
napBuHHA3Ma. JKU3Hb U HAy4YHas cUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
nestenpHOCTh Y. JlapBuHa. MCKYCCTBEHHAsI CUCTEMA
JleMoHCcTpanum KJaccuuKaIi OPraHu3MOB,
Ilopmpemuwi: Apucrotensb, K. JIuHHel, | UICTOPUYECKUIT METOM, TAPBUHU3M.
K. b. Jlamapk, D. XK. Cent-Unep, XapaKTepu30BaTh B3TJISbI
K. Krore, Y. lapBuH. Apucrorens, Omnenokia, Jlykpenus
Tabruyvl u cxemwvlr: «Cuctema KUBOU Kapa, /1. Pes na pazButue :xuBoi
npuposl (o K. JIunuero)y, MIPUPOIBL.
«JlecTHUIIA )KUBBIX CYLIECTB Ouenusath Bkiag K. JIuaues
(o Jlamapky)», «MexaHuzm B pa3BUTHE OMOJIOTHH.
dbopMupoBaHUS TPUCTIOCOOICHUN CpaBHUBATh B3Il HA BUJT
Yy PACTEHUN U )KUBOTHBIX u sBommonuio K. Jlunues, XK. b.
(mo Jlamapky)», «Kapra-cxema Jlamapka u Y. JlapBuHa.
Mapuipyra nyremectsus Y. JlapsuHa», | Kpurnuecku oneHuBaTh
«Haxonku Y. [lapBuHa» KpPEalMOHUCTCKUE B3TJISIAbI HA JKUBYIO
MIPUPOY.
[TepedncnsTh KyJIbTYPHO-UCTOPUUYECKUE
1 €CTECTBEHHO-HAYYHBIE MTPEMOCHIIKI
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MOSIBJICHUA 3BOJIIOLIMOHHON TEOPUU

Y. JlapBuHa.

OnuceiBaTh poib UCTOPUIECKOTO
METO/1A.

Nznarath cynmHOCTh 3BOIIOIMOHHOM
teopun Y. JlapsuHa.

Ha3sbiBaTh 0cHOBHBIE (hakThl OHorpaduu
Y. JlapBuHa U dTaIlbl CO31aHUS UM
ABOJIFOLIMOHHON TEOPUHN

1.2

JIBMKYIIIHE CUJIBI
ABOJIIOIIMHA BUJOB
o Y. JlapBuny

JIBMKyIIME CUIIBI YBOJIIOIIMU BUIOB
no Y. Jlapeuny (BeIcOKast
MHTEHCUBHOCTbH Pa3MHOKECHHUS
OpPraHM3MOB, HaCJEICTBEHHAs
M3MEHYUBOCTh, OOpHOa

3a CyILIECTBOBAHUE, €CTECTBEHHBIN
1 UCKYCCTBEHHBIN O0TOOD).
JemoHcTpanumn

llopmpem: Y. JlapBuH.

Tabauyvt u cxemvi: «OopMbl OOPHOBI
3a cymiecTBoBaHue, «Ilopoab
roiyoei», « MHOrooopasue
KyJbTYPHBIX (DOPM KaIlyCThI»,
«ITopobl mOMaNTHUX JKUBOTHBIXY,
«Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIIEHUSI ABUKYIIIUX CHJT
SBOJTIOLIAM

PackpsiBaTh conep:kaHlEe TEPMUHOB

Y TIOHSTUI: HACJIEICTBEHHOCT,
M3MEHYMBOCTb, UCKYCCTBEHHBINA OTOOP,
0opn0a 3a CylIecTBOBaHHUE,
€CTECTBEHHBIN 0TOOD.

N3narate CynHOCTh y4eHUs

Y. JapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIUE CUIIbI
ABOJIIOLIUM BUJOB 110 J{apBUHY.
[IpuMeHATh 3HaHUA O ABMKYILMX CHJIAX
ABOJIOLMH BUAOB 110 J[apBUHY

JUTsE OOBSICHEHUSI MHOT000pa3ust BUIOB,
OpPOJ, IOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUU
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1.3 | ®opmupoBaHue 1 OdopmiieHne cuHTETHYECKOM Teopun | PackpeiBaTh coaepikaHne TEPMUHOB
CUHTETUYECKON spomonuu (CTD). Heitrpanbhas Y TIOHATUN: JapBUHU3M, MyTalllH,
TEOPHH IBOJIIOIIUU Teopust 3BoOIMU. COBpeMEHHast MYTaI[MOHHBII TIpoLIeCC.

ABOJIIOITMOHHAST OMOJIOTHSI. OOBICHATH IPUYMHBI KPU3HCA
3HaueHKEe PBOITIOLMOHHON TEOpUHU JapBUHU3MA.
B (hOpMHUPOBAHUM €CTECTBEHHO- OG60CHOBBIBATH 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUpAa. TpaHcpopMallMK TapBUHU3MA
JleMmoHCcTpanum B CUHTETHYECKYIO TEOPHIO 3BOJIFOLIUU
llopmpemui: C. C. UeTBEpUKOB, (CT9).
N. U. lllmansrayzex, /1. Xonuaeiin, Mzmarate ocHoBHBIC MonoxkeHUss CTO.
J1. K. benses. OuenuBath Bkaaf . [le @pusa,
Tabnuyel u cxemvt: «OCHOBHbBIC C. C. YerBepukona,
IIOJIOKEHUSI CHHTETUYECKOU TEOPUHU N. N. llImansraysena, /1. K. bensieBa
ABOJIIOITUN B hopmuposanue CTD.
OuenunBath 3HaueHue CTO
B (hOpMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTUHBI MUPA
Hroro yacoB o teme 4
2 | Tema « MuKkpo3BOTIOLUS U €€ Pe3yJIbTaThD»

2.1 | Drambl 3 [Tonynsius Kak 3eMeHTapHast PackpsiBaTh conep:kaHle TEPMUHOB
HBOJIFOIITMOHHOIO eauHuIa 3BoJitouu. COBpeMEHHBIE Y MOHATHI: MUKPO3BOJIIOLINS,
nporecca: METO/Ibl OLICHKU T€HETUYECKOTrO MAaKpOA3BOJIIOIMS, MyTalliy, MOMYJISIIUSA,
MHKPOIBOJIIOLIMS pa3zHooOpasust U CTPYKTYphI KOMOWHAIUK T€HOB, F€HO(POH/I,

Y MAKPO3BOJIFOLIUSL. nonysiiui. 3mMenenne renodonaa 3JIEMEHTAPHOE 3BOJIFOLIMOHHOE SIBIICHHE.
[onymsiius — MOMYJIALIMY KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIIOLIUIO KAK
3J€MEHTapHas ABOJIIOLIMOHHOE SIBJICHUE. 3aKOH ATaN MOSIBJICHUSI TPUCTIOCOOTIECHUMN

CAMHHUIIAa 5BOJIIOIINN

reHerndeckoro pasHosecus 1. Xapau,

¥ BUJI000pa30BaHUSI.
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B. Baiin6epra.

JdemoHcTpanuu

Tabruywl u cxemwvl: «MyTarmoHHast
U3MEHYUBOCTBY, «IlomynsiuuoHHast
CTPYKTYypa Buaay, «CxeMa mposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaGoparopHuasi padora

«BpIsIBIEHHE U3MEHUMBOCTH Yy 0CO0€H
OJIHOTO BUJIA»

XapakTepu30BaTh MOMYJSIINI0 KAK
AJIEMEHTAPHYIO €IUHUILLY SBOJIFOLIUH.
[lepeuunciisaTe NpuU3HAKKA UICATHBHON
MOMYJISIIUN U OOBACHSTH YCIOBHSI
BBIIIOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEIOLINECS 3HAHUS

JUTSL OOBSICHEHUS! TPUYMH U3MEHYUBOCTH
y ocobeii ogHOTO BUAA

2.2

DJleMEeHTapHbIE
(bakTopbI HBOTIOIUU

DOnemeHTapHble (PaKTOPBI (IBUKYILKE
CHUJIBI) ABOTIOLMH. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYHMBOCTD. [Ipeiid renos —
CIIy4allHbIC HEHANPABJICHHBIC
M3MEHEHHMS 4acTOT aJUIeNIen

B nonyJsinusax. DPGheKT ocCHOBaTEIS.
Murpanuu. M3o0msmuys nonyIsiyii:
reorpaduyeckas (IpocTpaHCTBEHHAs),
ouosiornueckas (pernpoayKTUBHA).
JdeMoHCcTpanuu

Ilopmpemuwi: C. C. UeTBEpUKOB,

. Maiip.

Tabauywvl u cxemvl: «JIBHXKYyIIHE CUITBI
IBOJIIOIUANY, « DKOJIOrndecKas
M30JIA1MS TONYJISIAN CEBAHCKOM
dopenny, «I"eorpaduyeckast U30IALUSL
JIUCTBEHHUIIBI CHOMPCKOMN

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSATUM: MYTallMOHHBIN MPOILIECC,
KOMOWHATHUBHAs U3MEHYUBOCTb,
MONYJIAIIMOHHBIE BOJIHBI, Ipeii() TeHOB,
MUTpaIu, U30JIALMs, reorpaduueckas
(TIpocTpaHCTBEHHAsT) U30JISIIUSA,
ounonoruyeckas (penpoayKTHBHAs)
u3osius, 3¢ dexT ocHoBaTes, Y heKT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh JI€MEHTapHbIE
(hakTOpHhI (JIBMKYILIUE CUIIBI) SBOJTFOIIUH.
Ouenubats Bkiag C. C. YerBepukona,
3. Maiipa B pa3BUTHE 3BOJIIOIIUOHHOT O
YUCHHUSI.

OOBSACHITH IPUUUHBI HEHAIIPABICHHOTO
JENUCTBHS DJIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PaKTOPOB.

[IpuMeHsATh UMEIOIIECS 3HAHUS
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Y JJUCTBEHHUIBI TAYPCKON»,
«lTonmyAOHHBIE BOJIHBI YHCIIEHHOCTH
XUIIHUKOB U KEPTB»

O IBMKYIIUX CHJIaX BOJIIOLUN
JUIsl OOBSICHEHUS MPUYUH pa3HOOOpa3us
reHo(OoH 1a MOIMYJISIHN OJTHOTO BHIA

2.3

EctecTBenHbIM
otbop —
HaNpaBJIAIOMIUN
(bakTop IBOIIONNH

EcrectBennsbIi 0TOOD —
HaIPaBJISIONINI (haKTOP IBOJIOIUU.
@dopMBI €CTECTBEHHOT0 0TOOpA:
ABWOKYIIUN, CTAOUIH3UPYIOLIHA,
pa3pbIBAIOIININ (IU3PYITUBHBIN).
ITonogoit oT60p. Bo3HukHOBEHME

Y HBOJIIOLIMS COLIUATTLHOTO TTOBECHUS
KUBOTHBIX.

JleMmoHcTpanum

Tabauywvt u cxemol: «Cxema AeHCTBUSA
€CTECTBEHHOr0 0T00pay, «DopMbl
O0pBLOBI 32 CYIIECTBOBAHUEY,
«MHIyCTpHaJIbHBIN MEJIAHU3MY,
«OKuBbIE UCKOTIAEMBIE)

PackpbiBaTh conepxaHue TEPMUHOB

1 TIOHSATHI: €CTECTBEHHBIM 0TOOD,
JIBUKYITUN 0TOOP, CTAOMITM3UPYIOIIUN
0TOOp, Pa3phIBAIOIINI 0TOOP, TTOJIOBOI
otbop.

XapakTepu30BaTh €CTECTBEHHbINH 0TOOD
KaK JBMKYIIYIO U HAMPABIISIONIYIO CUITY
ABOJIIOIINH, €r0 (POPMBI.

Paznmuate opMBI €CTECTBEHHOTO
0oTOOpa B MOMYJISAIHSIX, TPHBOIUTH
MIPUMEPHI ICHCTBUS B TTOMYJISIUIX
(hopm ecTecTBEHHOTO 0TOOpA.
OOBICHATH MIPEATIOCHUTKH

JUISL IEUCTBUSI ABUKYLIEN

U cTabmmsupyromieit hopm
€CTECTBEHHOT0 0TOOpa.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
oT0opa, JenaTh BHIBOABI HA OCHOBE
CpaBHEHHSI.

[IprMeHATh UMETOIITHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

1Tl OOBSICHEHUS TTPOLIECCOB,
MIPOUCXOISAIINX B TIOMYJISIITUSX BUIOB
OpPraHu3MOB
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2.4

[Iprcnoco6eHHOCTh
OpPraHu3MOB Kak
pe3yJbTaT
MUKPO3BOJIOLINH

[IprcnocoOIeHHOCTh OPraHU3MOB Kak
pe3yJbTaT MUKPOIBOJIIOLIUH.
Bo3nukHOBeHUE TPUCTIOCOOICHU

y Opranu3mMoB. ApoMop¢o3bl

U uanoaaanrtanuu. [Ipumeps
MIPUCIIOCOOJICHUI Y OPraHU3MOB:
Mopdoiorudeckue, Gru3noJI0ru4ecKue,
OMOXMMUYECKHE, TOBEICHUYECKHUE.
OTHOCUTENBHOCTD MPUCTIOCOOTIEHHOCTH
OpraHu3MOB.

JlemoHcTpanumn

Tabruyvl u cxemvl:
«ITokpoBUTETHCTBEHHASI OKpACKa
KUBOTHBIX», «IIpenynpexaatomas
OKpacKa >KMBOTHBIXY,
«DU3NOTOTUYECKUE AN TAI[UN,
«IIprcocoOIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCTHY.
Oo6opynoBanue: repOapuy pacTeHUI;
KOJUIEKIIMM HACEKOMBIX; Uydesa MTHI] 1
3BEPEHN C IPUMEPAMHU PA3IIMYHBIX
MIPUCTIIOCOOJIEHH .

JlaboparopHasi padora
«IIpucnocoOieHunss OopraHu3MOB U UX
OTHOCUTEJbHASI 11ETIECO00PA3HOCTbY.
JlaGopaTopHas padora

«3yaenue apomop}o30B u

PackpriBath conmepikanne TepMruHa
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranus), apoMopdos,
UAMO0adanTalus.

[TpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJIEHUI OPraHU3MOB
(Mmopdonoruueckue, puznonoruueckue,
OMOXMMUYECKUE, TOBECHUECKHE).
OOBACHATD MEXaHU3M BO3HHUKHOBEHHUSI
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[IpuBoauTH MpUMEpPHI ApOMOP(PO30B

Y UIAOAJANTAlNN y PACTEHUM

U )KMBOTHBIX.

OOBsICHATH POIb apoMop(dho30B

B OCBOEGHUU OpPraHW3MaMHU HOBBIX Cpel
oOUTaHUS.

OOBACHATH POJIb UINOATATI TAIIHIHA

B [IPUCIIOCOOJICHUH OPTraHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEJIBHBIN XapakTep
MIPUCIIOCOOJIEHHOCTH U PUBOAUTH
pUMEpbl OTHOCUTEIILHOCTH aJanTallui.
PackppiBaTh 3HaUEHNE TBUKYIIUX CHIT
ABOJIIOLIMH B ((OPMHUPOBAHUU
MIPUCTIOCOOJICHUI
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WIMOAIANTANN y PACTECHUN
U )KUBOTHBIX)

2.5 | Buna, ero xpurepuu Bupn, ero kpurepun u cTpykrypa. PackpeiBaTh conepkaHue TEPMUHOB
U CTPYKTYpa JleMoHCcTpanumn Y MIOHATUUW: BUJ, KPUTEPUHU BU/]IA,
Tabauywr u cxemolr: «Kputepuu Buaa», | noauMopdusm, BUIbI-IBONHUKY, apeall,
«Buapl-aBoitHUKW», «CTPYKTYpa BUIA | SKOJOTMYECKAs HUILA, IOy,
B IIPUPOJIEY. BUJIOBOW KapHOTHUII, KOCMOIIOJIUTHI,
Oo6opynoBanmue: repObapuu pacTeHUM; | DHIAEMHKH, TTOJIBUJIbI, SKOTHUIIHI.
KOJUIEKIIMA HACEKOMBIX; Uy4yesa NTULl | XapakTepu30BaTh KPUTEPUU BUIA
Y 3BEpEN pa3HbIX BUJIOB. (Mopdosiorndeckuit, TeHeTUYECKUiA,
JlaGoparopuasi padora OMOXMMHYECKUM, reorpapuaecKuii,
«CpaBHEHHUE BUIOB AKOJIOTMYECKUN, OMOXUMUYECKUN).
110 MOP(POJTOTUUECKOMY KPUTEPHUIOH» OOBSACHITH HEOOXOAUMOCTD
WCIIOIb30BAHUS BCEM COBOKYITHOCTH
KPUTEPUEB IS ONIPEAEICHUS BUIOBOU
IIPUHAJIEKHOCTH OpPraHu3Ma.
[TepeuunciisiTe OCHOBHBIE
BHYTPHUBH/I0BBIE TPYIITUPOBKHU.
OOBIICHATH TPUYMHBI
CYILIECTBOBAHUSI MOHO-
Y TIOJINTUITUYECKUX BUIOB.
CpaBHUBATh BUBI
110 MOP(POJIOrHIECKOMY
KPUTEPHIO
2.6 | BunooOpa3oBanue BunoobpazoBanue Kak pe3ynbrar PackpbIBaTh coznepxkaHue TEPMUHOB
KaK pe3yabTaT MHKpO3BOOIMU. M3omsauus — Y TIOHSITUI: BUI000PA30BaHKE,
MHUKPOIBOJIIOLINH. KIII0YEeBOW (DaKTOp BUI0OOPA30BAHUSA. | U3OJISALMS, KODBOIIOIMS.
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CB3b
MMKPOIBOIIOLIUH
U DITUIEMUOJIOTUNA

[Tytu 1 cnocoObl BU1000Opa30BaHUS:
ajutonarpudeckoe (reorpadudaeckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (TTOJIUTLIIONTU3AITHS,
rudpuauzanus). JJnmurensHOCTb
HBOJTIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOpMHUPOBAHUS
OMOJIOrMYECcCKOro pazHoo0pas3usi.
Posp 3BOMIOIIMOHHON OMOJIOTMH

B pa3paboOTKe HAYIHBIX METOIOB
coXpaHeHUs1 OmopazHooOpasusl.
MuUKpO3BOIIONUSA U KOSBOJIIOIUA
Mapa3uToB U UX X035ieB. MexXaHNU3Mbl
dbopMUpOBaHUS YCTOWIUBOCTH

K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI
C HEM.

JemoHcTpanumn

Tabauywvl u cxemot. «CIocoObI
BU1000pa3oBanusy, «I eorpaduyeckoe
BUJI000pa30BaHUE TPEX BUJIOB
JIAHJBIIIEHY, « IKOJIOTHYECKOE
BUJI000pa30BaHUE BUJIOB CUHUID,
«ITonumnounsl pactenuity, «KamyctHo-
peneyuHbIi THOPUI.

Oo6opynoBanue: repdbapun pacTeHUM
OJIM3KWX BUIOB, 00pa30BaBIITUXCS
Pa3IMYHBIMU CIIOCO0aMU

XapakTepu30oBaTh BU000pa30BaHUE
KaK pe3yIbTaT MUKPOIBOJIIOIIHMH.
OOBSACHSTH POJIb U3OJSLIUU

B 00pa30BaHWU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3IMYHBIC CIIOCOOBI
BH1000pa30BaHus (JIOMATPHIECKOE,
CUMIIaTPUUECKOE).

[IpBOIUTH KOHKPETHBIC TTPUMEPHI
BUJIOB, 00pa30BaBIIUXCS PA3IUUYHBIMHU
CII0CO0aMHU.

[IpuMeHsTh 3HaHUS CIOCOOOB
BU1000pa30BaHusl 1Ji OOBSICHEHUS
MIPUYUH MHOT'000PAa3usi BUIOB.
OOBSICHATH BOSHUKHOBEHHE
YCTOMYMBOCTH MMAaTOr€HOB

K aHTHOMOTHKAM

HUroro yacosB 1o Teme

14
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3 | Tema « Makpo3BOJIIOLHSA U €€ Pe3yabTaThbD)
3.1 | Makpo3Boromusi. 1 Metoasl n3ydeHus: MaKpO3BOJIIOIUH. PackpeiBaTh conepkaHue TEPMUHOB
[laneonTonornyeckue [laneoHTONOrMYECKHUE METO b Y TIOHSTUI: MAaKPO3BOJIIOLUS
METObI U3YUCHUS n3yuyeHus 3Bomonuu. [lepexonnbie (¢unorenes), nepexoaHbie POPMBI,
ABOJIIOLIUU (dhopMbI U HUITOTECHETUYECKUE PSIIBI (UIOTEeHETUYECKUE PSIIBI,
OpPraHU3MOB. MAJIEOHTOJIOTHSL.
JemoHcTpanumn XapakTepu30BaTh MAKPOIBOJIOLMIO KaK
Tabauywvl u cxemol: HaJIBUJIOBYIO SBOJIIOIIMIO 00pa30BaHus
«DUIIOTeHETUYECKUN PSL JIOIIAIN», KPYIHBIX TAKCOHOMMYECKUX E€IUHUIL.
«ApXeoNnTepuKcy», «3Bepo3yoOnle OOBACHATH 3HAYCHUE
amepb», «Creronedanby, [AJICOHTOJIOTUYECKHUX MCCIIETOBAHNM
«Punnopute», «CemMeHHbIE JUISL TOTy4YeHus: (PAKTOB 3BOJIIOLIMU
MAIOPOTHUKI. OpPraHU3MOB.
Oo0opynoBanme: KOJIEKIINH, [IpuBOAMTE IPUMEPHI OPraHU3MOB,
repOapuu, MyJIsDKH MCKOIAEMBbIX OTHOCSIIIUXCS K IEPEXOTHBIM
OCTaTKOB OPraHW3MOB dopmam.
Ha3zbIBaTh rpyIbsl OpraHu3MoB,
JUISL KOTOPBIX BOCCTAHOBJIEHBI
(UIOreHeTUYECKUE PALIBL.
CpaBHUBATH MPOLIECCHI
MaKpO3BOJIFOIIMY U MUKPO3BOJIIOLNN
3.2 | buoreorpaguueckue 1 buoreorpaguueckrie METOIbI PackpeIBaTh cozepxkaHue TEPMUHOB
METO/Ibl U3Y4YCHUS n3ydeHus sBoionu. CpaBHEHUE U TIOHATUM: Ouoreorpadusi, HIEMUKH,
HBOJIIOLIMU (opbl ¥ payHbl MAaTEPUKOB PEJIUKTBHI.

1 ocTpoBOB. buoreorpaduueckue
oOiactu 3emutn. Bunni-oHapeMuku
U PEITUKTEHI.

OO6O0CHOBBIBATH 3HAYCHUE
ouoreorpaduu s U3y4eHUs
HBOJTIOIIMU OPTaHU3MOB.
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JleMmoHcTpanum

Tabauywl u cxemvi:
«buoreorpaduueckue 30HbI 3eMITHY,
«/peitd KOHTUHEHTOBY, «PETUKTHI.
Oo6opynoBanue: repoapum; KOJJICKIIMH
HACEKOMBIX

[lepeuncnsate Ouoreorpaduyeckue
oOyactu 3eMJu U OOBSCHATH PUIUHBI
WX BBIJICTICHUS.

CpaBuuBathb Quiopy u (hayHy MaTepuKkoB
¥ OCTPOBOB, PACTCHHSI M JKHBOTHBIX
pasHbIX Ouoreorpaduyeckux odaacTen.
[IpuBOIUTH MPUMEPHI PEITUKTOBBIX
OpPraHU3MOB, BUIOB-2HIEMHUKOB.
OOBSICHATH IPUYUHBI COXPAHCHUS
BUJIOB YHJICMHUKOB U <CKUBBIX
HCKOTaeMbIX»

3.3

DMOpUOIOTHYECKUe
U CPAaBHUTEIILHO-
Mopdoaornyeckue
METOJIbI U3YYCHHUS
HBOJIIOLIUU

OMOpHOSIOTHYECKHE U CPAaBHUTENBHO-
MOP(OJTOTHYECKUE METOIbI U3yUCHHUS
HBOJIONMU. | eHeTHYeCKIe MEXaHNU3MBI
HBOJIOLIMY OHTOTEHE3a U TTOSIBIICHUS
HBOJIIOLIMOHHBIX HOBIIECTB.
["'oMonoru4HbIe 1 aHAJIOTUYHbIE
opransl. PyaumeHTapHbie opratsl

U aTaBU3Mbl. MOJIEKYIISIpHO-
TeHETUYECKUE, ONOXUMUIECKUE

¥ MaTeMaTUYECKHUE METOIbI

M3YUCHUS IBOJIONNHU. | OMOIOTHIHBIE
reHbl. COBpeMEHHBIE METOTBI
MOCTPOEHUS (PUIIOTCHETUIECKUX
JIepEBbEB.

XPpOMOCOMHBIE MYTAIIH U SBOJIFOIIHS
I€HOMOB.

PackpbIBaTh cosepxaHue TEPMHUHOB

Y TIOHSTUI: IMOpUONIOTHs, MOP(hOIIOTHS,
TOMOJIOTMYHbBIE U aHAJIOTMYHbBIE OPTaHbl,
PYIMMEHTBI, aTaBU3Mbl, OMOXHUMUYECKas
TOMOJIOTHSI.

XapakTepru3oBaTh YMOPUOIOTUYECKHE,
CPaBHUTEIBHO-MOP(OIOTHYECKHE,
MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE, MaTEMaTUUECKHE
METO/Ibl U3YUYEHHUS SBOJIIOLINH.
OOBSCHITH 3HAUCHUE AYMOPHOJIOTUH,
CPaBHHUTEJIBHONU MOP(OJIOTUH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
OMOMH(OPMATUKH JIJISI U3YUEHHUS
ABOJIIOIIMU OPTaHU3MOB.

Onenubatp Bknazx A. O. KopaneBckoro
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JleMmoHcTpanum

Ilopmpemuwi: K. M. bap,

A. O. Kopanesckuii, ®. Mroep,
9. I'ekkenb.

Tabauywvl u cxemol: «HadganpHbIE
CTauu SMOPUOHATBLHOTO PA3BUTHS
MTO3BOHOYHBIX >KMBOTHBIX),
«I"OMOJIOTMYHBIE Y AHAJIOTUYHbIE
oprasbl», «PyauMeHTb», « ATaBU3MBI»,
«XpoMOCOMHBIE HAOOPHI YETOBEKA
Y IIUMIIaH3e».

OOopynoBanme: KOJUICKIINH,
repOapuu, MyJIsi’KH TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYAMMEHTAPHBIX
OpraHOB U aTaBU3MOB

B Pa3BUTHUE HBOJIOLMOHHOTO YUYECHHUS.
OnuceIBaTh TECHETUYECKHE MEXAHU3MBI
HBOJIIOLIMM OHTOT'€HE3a U TOSIBIICHHUS
SBOJIFOLIMOHHBIX HOBILIECTB.

[IpuBOIUTH MPUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y PA3JIMUHbBIX
OpPraHU3MOB U OOBSICHATH MPUYUHBI UX
MOSIBJICHUS.

[TpuBOAUTH MpPUMEPHI TOMOJIOTHYHBIX

Y aHAJIOTMYHBIX OPTaHOB.

CpaBHUBATh CTPOEHUE OPraHOB

Yy OPraHu3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIL.

[TpuBOIUTH TPUMEPHI OMOXUMHYECKON
Y TEHHOU TOMOJIOTHH.

OnenuBatrh 3HaUeHHE OMOMH(OPMATUKHU
JUISL A3YYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLIAH

3.4

O061ume
3aKOHOMEPHOCTH
SBOJIFOIIAU

OO611re 3aKOHOMEPHOCTH (TIpaBHUIIA)

OBOJIIOIIUH. H606paTI/IMOCTB OBOJIFOITHUH.

AJlanTUBHAs paguaIys.
HepaBHOMEpHOCTH TEMITOB YBOJIIOLIHH.
JleMmoHcTpanum

Tabauywvt u cxemol.: «I 1aBHBIC
HaIpaBJICHUs YBOIOIUNY, «O01IHMe
3aKOHOMEPHOCTH IBOJIIOIIUN

PackpsiBaTh conepkaHle TEPMUHOB

U TIOHSITUM: cMeHa (DYHKIIUH OpraHoB,
HEOOpaTUMOCTb BOJIOIUH, aalTUBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
3BOJIIOIMH, YEPEIOBAHUE TIIaBHBIX
HANPABJIECHUUN BOITIOLINY.
AHanm3upoBaTh NPUYUHBI

Yepe0BaHUS IJIaBHBIX HAIIPABICHUHN
3BOJIFOLMH.
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[IpuBOIUTH MPUMEPHI

IIPOUCXOXKIAEHUS OPTraHU3MOB

OT HECTIELUAJIN3UPOBAHHBIX ITPEIKOB U
UX IIPOrPECCUPYIOLIEN CIIEHUAIAZALUN.
OOBICHATH IPUYMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIFOIUU.

[IpuBOoaUTH IPUMEPHI ANATITUBHON
paavanyu y OpraHu3MoOB.

OOBACHATH MPUUYUHBI HEOOPATUMOCTH
HBOJIIOLIAH

Hroro yacoB o teme 6
4 | Tema «IIpoucxoskaeHue U pa3BUTHe KU3HU Ha 3eMJie»
4.1 | 'unoressl 2 HayuHble runore3bl MpoOUCX0XKACHUS PackpeiBars copepxaHue TEPMUHOB

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emie. AOHoreHes

u nascrepmus. Jlonayuansie
MIPEeACTaBICHUSI O 3aPOXKIACHUM KU3HU
(xpeaurionusm). I'unoresa
MTOCTOSTHHOTO CaMO3apOXKIEHUSI )KU3HU
U ee onpoBepxkeHue onbitamu O. Penu,
JI. Cnamnanuanwu, JI. ITacrepa.
[IpoucxoxaeHne Ku3Hu

1 acTPOOHMOJIOTHS.

JleMmoHcTpanum

Ilopmpemuvi: ©. Penn,

JI. Cnanmnanuanwu, JI. [actep.
Tabauywvt u cxemol: «Cxema omnbITa

@. Penn», «Cxema onsita JI. [lacTepa

Y MOHATHUM: KpEalIMOHU3M, BUTAIU3M,
MaHCTIepMusi, aOoreHes.

N3narate HaydyHbIE TUTIOTE3bI U TEOPUU
MTPOUCXOXKIEHHUS )KU3HH Ha 3EMIIE.
OnenuBath Bkiajg @. Penu,

JI. Cnamnanuanu, JI. ITactepa

B (hopMHUpOBaHUE HAYIHBIX B3TJISIIOB
Ha MPOUCXOXKCHUE KU3HU HA 3eMIIe.
[lepeuucnsaTe cTaguu pa3BUTHUS KU3HU
Ha 3emMJie, COTJIacHO TeopUr OHOI0I3a
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110 UBYUCHHIO CaMO3apOXKICHUA
KU3HN»

4.2

OCHOBHBIE ATaITbI
HEOpPraHu4yeCKOu
ABOJIIOIUHU

OCHOBHBIE ATaIlbl HEOPraHUYECKON
sBosronmu. [ nanerapuas
(reonoruueckas) HBOIIOLIHS.
XUMHUYECKAsT DBOIOINA. AOMOrEeHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbsiT C. Musiepa
u I'. FOpu. O6pazoBanue MoIMMEpPOB
u3 MOHOMepoB. KoaneparHas
runore3a A.M. Onapuna, runoresa
nepBuuHoro OyneoHa J[. Xomnaeiina,
reHerndeckas runoresa ['. Memnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopmupoBanre MeMOpaH 1
BO3HUKHOBEHUE MPOTOKJIETKH.
JemoHcTpanumn

Ilopmpemwi: C. Mumiep, I'. FOpu,

A. W. Onapun, J[. Xonueiix,

I'. Memnep.

Tabauywl u cxemolr: «CxeMa OnbITa

C. Mumniepa, I'. IOpu», «Otansl
HEOPraHWYECKOM IBOJIFOLINI.
BupryajabHasi 1adopaTopHas padora
«MogenupoBanue onbIToB Musiepa—
KOpu 1o n3ydennro abroreHHoro

PackpriBaTh copep:kaHue TEPMUHOB
Y IIOHATHH: TCOJIOrHYecKas dBOJIOIHS,
XUMUYECKasi DBOJIIOLMS, aOMOreHHBIN
CUHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHBIC KaTUIi, PUOO3HMBI,
IPOOHOHTHI.

XapakTepu3oBaTh OCHOBHBIC ATaIlbl
XUMHYECKOH DBOJIIOIUH.

Ha3piBaTh XMMHYECKUM COCTaB
NepBUYHON aTtMochephl 3eMIIu.
OuenuBats Bkian C. Muuiepa,

I'. IOpu, T. Yeka, V. I'unbepra

B (hopMHUpOBaHNUE HAYIHBIX B3TJISII0B
Ha MPOUCXOXKIECHUE )KU3HU Ha 3eMJIIe.
OnuceIBaTh yCIOBUS, HEOOXOIUMBIE
JUTST a0OMOTE€HHOr0 CHHTE3A
OpraHUYECKUX COCTUHCHUH.
[IpuBOAUTE MPUMEPHI MOJICKYII,

y KOTOPBIX BO3HHUKJIU TTPOLIECCHI
T€HETUYECKOT0 KOMUPOBAHUS

1 (hepMeHTATUBHAS aKTUBHOCTb.
OO00CHOBBIBAaTh HEBO3MOKHOCTD
MMOBTOPHOTO BO3ZHUKHOBEHUS KU3HU
Ha 3emiie
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CHUHTE3a OPraHUYECKUX COCTUHEHU
B IIEPBUYHON aTMochepe»

4.3 | Ucropus 3emiu u Ncropus 3emnu u METOIbI €€ PackpeiBaTh conepkaHue TEPMUHOB
METO/Ibl €€ U3YUYCHUS n3ydeHus. MickonaeMple OPraHM4eCcKUe | U MOHATUM: T€OXPOHOIOTUs
OCTaTKH. [ '€0XpOHOIOTHS U €€ METO/BL. | (OTHOCUTENbHAs, A0COJIFOTHAS ),
OTtHocuTenbHas U abCONOTHAS OKaMEHEJIOCTH, METOJIbI
rE€OXpPOHOJIOTHS. [ €e0OXpOHOIOrNYECKass | F€OXPOHOJIOTMH, T€OXPOHOJIOTUYECKAs
IIKaa: 0HBbI, 3pbl, IEPUOJBI, SITOXH. IIKasa: 30HBbI, 3P, IEPUOJIBI, TIOXH.
JleMoHCTpanu XapakTepu30oBaTh METOAbI U3yYEHUS
Tabauywvl u cxemol: UCTOPUU 3EMIIH.
«I'eoxpoHOIOrNYeCKas MKaIay. IlepeuncnaTe pasaesbl
O0opynoBanme: KOJUICKIIUU F€OXPOHOJOTMYECKON IIKAJIBI.
OKaMEHEJIOCTEN, MOIE3HBIX OneHnBaTh 3HaYEHUE NCKOMAEMBIX
HCKOIAEMBIX; MYJISKA OPTaHUYECKUX OCTATKOB JIJIS1 U3yYEHHUSI UCTOPUH
OCTATKOB OPTaHU3MOB. pPa3BUTHSA KU3HU Ha 3eMII€.
JlaGopaTopHas padora OOBICHATH XapakTep pacupeeICHUs
«/3ydyeHune u onmcaHne NCKONaeMbIX HCKOINAeMBbIX OCTAaTKOB B 36MHOM KOpeE.
OCTaTKOB JIPEBHUX OPraHU3MOB» CpaBHHUBaTh METO/IbI a0COIIOTHOM
1 OTHOCHUTEJIBHON I'€OXPOHOJIOTUU
4.4 | HauanbHble 3Tanbl HavanpHbIe Tanbl opraHnyeckon PackpeiBaTh conep:kaHue TEPMUHOB U

OpraHN4EeCKOU
SBOJIOLIUH

sBomtonuu. [losiBneHne u 3BoMOINS
NEPBBIX KIETOK. DBOIIOIHS
MeTabonu3Ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIJIEHKH KaK aHaJIoT TIEPBBIX

Ha 3emJie cooOuiecTB. CTpOMATOIUTHI.
ITIpoxapuoTel U 3yKapuOTHI.

ITOHSATHN: «IIOCIEAHUN YHUBEPCAIBbHBIN
OOIIMI MTPEIOK», OTHOKIETOUHBIE
OpPTraHMU3MBI, IPOKAPUOTHI, DYKAPUOTHI,
CUMOMOI€HE3.

XapakTepu30BaTh Ha4aJlIbHbIE ITaIlbI
OpPraHn4E€CKON 3BOIIOLUY.
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[IpoucxoxaeHne 3yKapuoT
(cumbOuoreHes3). BOMIOIMOHHOE
MIPOUCXOK/ICHE BUPYCOB.
JemoHcTpanumn

Tabauywvl u cxemol: «HadanpHbIE TaITBI
OpPraHMYECKOU IBOJTIOIINNY, «CXeMa
0o0pa30oBaHUs SYKapuOT IMyTeM
cumbuorenesa», «CTpoeHue BUpyca»

[IpuBouTH MprUMeEpsl apomMoph030B
NEPBBIX OJHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U J10Ka3aTeIbCTBA TUIIOTE3bI
CUMOUOreHesa.

Jloka3pIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHJPUHN U IUIACTUA, UX
IPOUCXO0XKJIEHUE OT MPOKAPHOTUUECKUX
KJIETOK.

Jlenatb BBIBOABI O 3HAUEHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
(hopMupoBaHUs A1Ipa s JAIbHEUIIEro
Pa3BUTHS )KU3HU HA 3eMIIE.
XapakTepru30oBaTh TUIIOTE3BI
IIPOUCXOKIEHUSI BUPYCOB

4.5

OBOJTIOLMS SYKAPUOT

[IpouncxoxaeHrne MHOTOKIIETOYHBIX
oprann3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX
OpraHU3MOB.

JdeMoHCcTpanuu

lopmpem: U. 1. Me4HUKOB.

Tabauywvt u cxemol: «HadaabHBIC dTAIIbI
OpraHMYeCcKou 3Boyronm», «Crucrema
KUBOU TPUPOJIBD»

PackpeiBaTh conepxaHue TEPMUHOB
Y TIOHSTHUH: TIPOKAPUOTHI, DYKAPUOTHI,
MHOTOKJIETOYHOCTb, CTICTIHAIIA3AIIHS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOXKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHHBaTh OCOOEHHOCTH
DYKAPHUOTHIECKUX U TIPOKAPUOTHICCKUX
OpPTaHW3MOB.

Ha3zpiBaTh 0CHOBHBIE apoMOP(]O3BI
AYKapHOT U OIICHUBATh X 3HAUYCHUE
JUTSL TaJIbHENTIIETO Pa3BUTHUS KUZHU
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4.6 | OCHOBHBIE ATAIbI OcHOBHBIE 3TaIlbl 3BOJIIOLUMHU BBICHINX | PackpeiBaTh coaepikaHne TEPMUHOB
HBOJIIOLIMU pacteHuil. OCHOBHbIE apOMOP(O3bI Y TIOHATUI: BOJOPOCIIU, pPUHUO(DHUTBI,
pPacTUTEIBLHOIO MUpa pacTeHuil. Beixoa pacTeHuli Ha Ccymny. MXH, TAlIOPOTHUKOOOPA3HbIEC, CEMEHHbIE

ITosiBiIEHME CIOPOBBIX PACTEHHI U MAIIOPOTHUKH, FOJIOCEMEHHBIE,
3aBoeBaHKe UMU cylu. CeMeHHbIe MOKPBITOCEMEHHBIE, 0eCIoyioe
pactenus. [IpoucxoxaeHue 1IBETKOBBIX | TOKOJIeHHE (CIOpoduT), OJTOBOE
pacTeHUH. MOKOJICHHE (TaMeToPuT).
JleMmoHCcTpanum [lepeyuncnsTe OCHOBHBIE ATAITbI
Tabauysl u cxemovl: «ApoMopdo3bl ABOJIIOLIMHU PACTUTEIBHOTO MUPA.
pacteHui», «PuHnopuUTH, HaspiBath ocHOBHBIE apoMOP(hO3BI
«OTHOKJIETOYHBIE BOJIOPOCIINY, pacTeHHl U OLIEHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIIH, ABOJIOLHOHHOE 3HAYCHHUE.
«Mxny», «IlanopoTHUKNY, CpaBHHMBaTh OCOOEHHOCTHU CTPOCHMUS
«I"omocemenHsble pacTeHus», «Opranbl | paCTEHUM Pa3HbIX OTIEIOB
LIBETKOBBIX PACTCHUI.
Oo6opynoBanue: repdbapun pacTeHUM
pa3IMYHbIX OTAEJIOB.
IIpakTuyeckas padora
«3yueHue 0COOCHHOCTEH CTPOEHUS
pacTeHU pa3HbIX OTAEIOBY

4.7 | OCHOBHBIE dTaIlbI OCHOBHBIE 3Tallbl YBOJIOLIAH PackpsiBaTh conep:kaHlEe TEPMUHOB

HBOJTIOIIUHN KHUBOTHOTO
MUpa

KHUBOTHOTO MUpa. OCHOBHBIE
apoMop]o3bI KUBOTHBIX. BeHcKast
(dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBbIc XOpIOBBIC )KUBOTHEIC. JKU3HB
B BOJIC. DBOJIFOIHS ITO3BOHOYHBIX.

Y TIOHSATUH: MIPOCTEHUIIINE,
IJTACTUHYATHIE, KUIIEYHOIIOJIOCTHBIE,
IIJIOCKWE YEPBU, YICHUCTOHOTHE, PHIOHI,
36MHOBO/IHBIE, IPECMBIKAIOIINECS,
MTHUIBI, MIEKOMUTAIOIINE, SKTOAEPMA,
AHTOJEPMA, ME30/IepMa, ABYCTOPOHHSS
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[Ipoucxoxaenune aMpuoOmii

u perntwiui. [IpoucxoxaeHue
MJICKONTUTAOIINUX U OTull. [IpunHimn
KIIF0ueBoro apomopdo3za. OcBoeHue
OECITI03BOHOYHBIMH U TTO3BOHOYHBIMU
YKUBOTHBIMHU CYIIIH.

JdeMoHCcTpanuu

Tabnuyst u cxemvi: «CxeMa pa3BUTHUS
KUBOTHOTO MHPay», «ApoMopho3bl
KUBOTHBIX», «IIpocTenmmuey,
«Kumeunonosnoctusiey, «Ilmockue
yepBu», «UIeHUCTOHOTHEY, «PHIOBDY,
«3€MHOBOJTHBICY,
«IIpecmbikaromuecs», «IITuub,
«MUIIEKOTUTAIOIIIHAEY.
Oo0OopynoBanme: KOJJICKIIUU
HACEKOMBIX; BJIAXKHBIE TTPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUIEKIIUY UTJIOKOYKUX; CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX; Uy4deJia MTHII
Y 3BEpEN.

IIpakTuyeckas padora

«3yueHne ocoOEHHOCTEN CTpOeHUs
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETpPHUSI, TEMJIOKPOBHOCTb.
[lIepeuyunciisiTe OCHOBHBIE ATAIIbI
3BOJIFOLIMHY JKUBOTHOTO MHUPA.

Ha3zpiBaTh OCHOBHBIE MpeaanTaluu,
CIOCOOCTBOBABIIIUE BHIXOAY KUBOTHBIX
Ha Ccymly.

OuieHuBaTh 3HAYECHHUE PA3BUTHUS
HEPBHOM CHUCTEMBI JJIsl TPUCTIOCOOICHUSI
KABOTHBIX K YCIOBUSIM OKPYXKarOIIEH
Cpeabl.

OOBSICHATH IPUYHMHBI IBOJIOIIMOHHOTO
pacuBeTa HaCEKOMbIX, KOCTHBIX PbIO,
MTHUL, MJICKOIUTAIOIINX

4.8

PasButue xu3au
Ha 3emiie

Pa3Butne xxu3nu Ha 3emiie o 3pam
Y TIEPUOJIaM: apXEH, MPOTEPO30H,
aje030i, M€30301, KaliHO30M.

PackpbIBaTh cosepxaHue TEPMHUHOB
Y TIOHSTUH: apXeH, apxedakTepuH,
[IMaHOOAKTEPUH, TIPOTEPO30I,
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OO011ast XxapakTepUCTHKA KJIMMaTa

Y T€O0JIOTUYECKUX MPOLIECCOB.
[TosiBrieHHE U paclBET XapaKTEPHBIX
OpPraHu3MoB. YTJe00pa3oBaHUE: €TO
YCJIOBUS U BIIMSIHUE HA Ta30BbIN COCTaB
aTMoc(ephl.

MaccoBbie BBIMUPAHHS —
AKOJIOTUYECKUE KPU3UCHI IIPOLLIIOTO.
[IpuyuHbI U CIAEACTBUS MaCCOBBIX
BbIMUpaHuil. COBpeMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocooenHoctu. [IpoGnema coxpaneHus
O6unopaznooOpasus Ha 3emJie.
JemoHcTpanumn

Tabauywl u cxemvl: «Pa3BuTHe KU3HU
B ApXEUCKOM 3pey, «Pa3BUTHE KU3HU
B IIPOTEPO30UCKOM dpen, «Pa3BuTue
YKU3HU B NAJICO30UCKOM 3pEe»,
«Pa3BuTHE KU3HU B ME3030MCKOHN peEy,
«Pa3BUTHE KN3HU B KATHO30MCKOM
ape»

najaeo30i, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres, Tetuc,
TPUJIOOUTHI, pPUHUODUTHI,
PaKOCKOPIHOHBI, TAHITUPHBIE PHIOBI,
KOTHUJIO3aBpbI, M€3030M, [ OH/1BaHa,
JlaBpa3sus, Tpuac, ropa, Mej, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OeJIEeMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXeoNTEePUKC, MOKPHITOCEMEHHbIE,
KaiiHO30M, NajJeoreH, HEOreH,
AHTPOIIOT'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe 10 3paM U IEPUOJIaM.

VY craHaBnMBaTh 3aBUCUMOCTb MEXKIY
reoJIOTMYECKUMHU MPOLECCAMU,
M3MEHEHHSIMHU KJIMMaTa U Mpolieccamu
B JKMBOW IIPUPOJE.

OOBSCHITH IPUYUHBI paclIBETa
CUCTEMATHYECKUX TPYIIT OPraHU3MOB
B Pa3JIMYHBIE APbI U IEPUOBI.
AHaIM3UpOBATh NPUYUHBI U CICACTBUS
MAaCCOBBIX BEIMUPAHUM.

Ha3zpiBaTh 0CHOBHBIE apoMOP(]O3BI
PacTEHUH U )KUBOTHBIX.

[IpuBOaUTE MPUMEPHI TEPEXOTHBIX
(dhopM OpraHU3MOB.

AHaIM3UPOBaTh MYTH PELICHUS
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po0JIeMbl COXpaHEHUS
OuopazHooOpasus Ha 3emJie

4.9 | CoBpemeHHas cucrema
OpPraHu4ecKoro Mupa

CoBpeMeHHas cucTeMa OpraHu4ecKoro
mupa. [IpuHiume! Kraccupukauu
opranu3MoB. OCHOBHBIC

CUCTCMATHUYCCKUC I'PYIIIILI OPTaHU3MOB.

JemoHcTpanumn
Tabauyvt u cxemvi: «CoBpeMeHHAs
CUCTEMa OPraHUYECKOT 0 MUPa»

PackpbIBaTh conepxaHue TEPMUHOB

Y TIOHATUMN: OaKTepuu, apXeu, BbICILINE
pacTeHusl, 3eJIeHbIE BOJOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCIIH,
MOXOBHUJHBIE, TAIIOPOTHUKOBU/IHBIE,
XBOILIEBUIHbIE, JTAYHOBUIHBIE,
roJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE,
IPOTHUCTHI, KUILIEYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOPAOBbIE,
rpuOBbl, TUIIAHUKHA, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOTO0 MUpA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE
IPYIIBI OPraHU3MOB.

OOBACHATH NPUHLMIIBI KIaCCU(PUKALIUN
OpPraHu3MOB.

[lepeuncnaTh OCHOBHBIE IPU3HAKU
IPOKapUOT, PACTEHUM, JKUBOTHBIX,
rpu0OB, KPacHBIX M OYpBIX BOJOPOCIEH.
[IprBOIUTH MPUMEPHI MTPEACTABUTENEH
OCHOBHBIX CHCTEMATHYECKUX TPy
OpPraHU3MOB

Hroro yacoB 1o Teme

15
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5 | Tema «IIpoucxoxaeHne 4yeJ0BeKa — aHTPOIOT eHe3)
5.1 | AuTponosnorus — 1 Paznensl v 3a1a4n aHTPOITOJIOTUH. PackpeiBaTh conepkaHue TEPMUHOB
HayKa O 4EJIOBEKE Metonabl aHTPONOJIOTHH. Y TIOHSITUM: aHTPOIIOJIOT U,
JleMOHCTpanuu MOp(hOJIOTHS, aHTPOIIOTCHES,
Tabauysl u cxemol: «MeToabl AHTPONOMETPUSI, PEKOHCTPYKIIMS,
AHTPOIOJIOTUW. apxeoJsorusi, THorpadusi.
Oo6opynoBanue: MyJsLKU HaspiBats pasnens! u 3agaun
OKaMEHEJOCTeN, IIPEIMETOB AHTPOIIOJIOTHH.
MaTEPUAIILHON KYJIBTYPBI IIPEIKOB XapakTepu30BaTb METO/IbI
yesioBeka; pororpaduu HaXo10K AHTPOIOJIOTHUH U CPAaBHUBATH
MCKOIIAEMBIX OCTATKOB YEJIOBEKA UX MEXy COOOM.
BriiensaTe BOpOCH 3BOIIOIUN
YEJI0BEKa, UCCIIEAYEMBbIE IIPU TOMOILIN
pa3IMYHbIX METOJOB
5.2 | Pa3Butne 1 CraHoBIIEeHHE NPENCTABICHUI PackpeiBaTh conepkaHue TEPMUHOB
MPEACTABICHUAN O MPOUCXOXKJICHUU YEIOBEKa. Y TIOHSITUI: aHTPOIOT€HHAs TEOpUs,
O MPOUCXOXKJICHUH Penuruno3nbie BO33peHHUs. TpynoBasi Teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIE HAyYHbIE TEOPHH. OuenuBath Bkiaa Y. Jlapsuna

JemoHcTpanumn

llopmpem: Y. JlapBuH.

Tabauywvt u cxemol.: «MeTOIbI
AQHTPOIIOJIOT UK.

OoOopynoBanue: MyJsKU
OKaMEHEJIOCTEN, MPEAMETOB
MaTepuaIbHON KYJIbTYPHI IIPEIKOB
YeJI0BEKa; PernpOayKIIUU
(¢pororpacdun) kapTun

B pa3BUTHE IIPEICTABICHUN

O NMPOUCXOKICHUH YEIIOBEKA.
AprymMEHTUPOBAHHO KPUTHKOBATH
PEJINTUO3HBIE MPEACTaBICHUSA

O IPOUCXOKICHUH YEJIOBEKA C TIO3ULINU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAy4HbIE TEOPUU
ITPOUCXOXKIEHUS YEIIOBEKA
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¢ MU(OJIOTUYECKUMHU
1 OMOJIEICKUMH CHOKETAMU
IPOUCXOXKICHHUS YeIIOBEKA

5.3

MecTo uetoBeka
B CUCTEME
OpraHUYEeCKOro Myupa

CX0ACTBO YENOBEKA C dKUBOTHBIMH.
Cucremarnyeckoe MoJIoKEHUE
yesoBeka. CBUAETENBCTBA CXOACTBA
YeJI0BEKa C KUBOTHBIMH:
CpPaBHHUTEJIbHO-MOpP(]OIOrnyecKue,
AMOpHOIOrHYecKue, PU3noJIoro-
OMOXMMUYECKHE, TOBEICHUYECKHUE.
OTnanyus yenoBeKa OT )KUBOTHBIX.
[IpsAMOXO0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3zButue
TOJIOBHOTI'O MO3ra U BTOPOM CUTHAJILHOU
CUCTEMBI.

JemoHcTpanumn

Tabauywvt u cxemol.: «I 0JTOBHOI MO3T
yenoBekay, «UenoBekooOpa3Hbie
00e3bsiHBDY, «CKeNeT yenoBeKa u
CKeJIET IMMIaH3e», «PyInuMeHThI 1
aTaBU3MBI».

Oo0opynoBaHme: CKEJET YEIOBEKA;
MO/IeJIb Yepera YeIoBeKa U yepena
IMMIIaH3€; MOJIeNIb KUCTH YEJIOBEKa U
KUCTH ITUMITaH3e.

JlaboparopHasi padora

«3yuenne 0coOEHHOCTEM CTPOCHUS

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHSTUH: PYAUMEHTHI Y YeJIOBEKa,
aTaBU3MBbI Y YEJIOBEKA,
MIPSIMOXOJKJICHHE, BTOPasi CHTHAJIbHAS
CUCTEMA.

OnpenensiTe CUCTEMATUYECKOE
MOJIO’KEHUE YEJI0OBEKa B OPraHUuYECKOM
MUpE.

BBISABIATE 4epTHI CXOACTBA U PA3THUUS
YeJIOBEKa U KUBOTHBIX.
XapakTepu30oBaTh CBUICTEIHCTBA
CXOJICTBA YEIIOBEKA U )KMBOTHBIX
(cpaBHUTELHO-MOP(}OJIOTHUECKHE,
aMOpHOIOTHYecKue, (U3H0I0r0-
OMOXHMHYECKHE, IIOBEICHUCCKHE).
[IpuBOAUTH MPUMEPHI ATABU3MOB

U PYIUMEHTOB Y YeJIOBEKa.
OnuceIBaTh TPU3HAKK YEJIOBEKA,
chOpMHUPOBABIIIKECS B CBSI3U

C IPEBECHBIM 00Pa30M KHU3HU MPETKOB
1 TIPSIMOXOJKICHUCM.

BbIABIIATE IPUYMHBI OCOOEHHOCTEM
CTPOCHUS Yeperna YeoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPa3HbIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM»

00e3bsiHaMU.

CpaBHUBATh OPYIUIHYIO JEATENBHOCTD
YeJI0BeKa U )KUBOTHBIX.

CpaBHUBaTh OCOOEHHOCTH BBICIIEH
HEPBHOU JEATEIIBHOCTH YEJIOBEKa

1 KABOTHBIX

5.4 | JIBWKylIME CUIIBI JIBmxymue cuibl ((pakTopbl) PackpeiBaTh conepkaHue TEPMUHOB
(bakTopsI) aHTpOIIOreHe3a: OMOJIOTHYECKHUE, U TIOHSITUI: HACJIeICTBEHHAS
aHTpornoreHesa counanbHbie. COOTHOILICHHE U3MEHUYHUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTHYECKUX U COLUATIBHBIX OpyIIUiHAs 1eATebHOCTD, IPYIIOBOE
(akTOpOB B aHTPOIOTEHE3E. COTPYJIHUYECTBO, OOIICHUE, PEUb.
JleMOHCTpannu XapakTepu3oBaTh IBUKYIINE CHIIbI
Tabruywvl u cxemvl: «/IBUKyIIME CUIBI | aHTPOIIOT€HE3a: OMOJIOTUYECKHE
AHTPOINOTEHE3a. U COLIMAJIbHbBIE
Oo0opyaoBanme: MyJSKM TPEAMETOB
MaTepUAILHON KYJIbTYPhI IPEAKOB
YeJI0BEKa

5.5 | OcHOBHBIE CTAANN OcCHOBHbIE CTaJIUU AHTPONOT'€HE3A. PackpeiBars copepxaHne TEPMUHOB

AHTPOIIOTE€HE3a

Pannue uenoBekooOpa3Hbie 00€3bsHBI
(IPOKOHCYJIBI) U paHHUE TTOHTHUJIbI —
oO0IIie MPEKHU YeIOBEKOOOPa3HBIX
00€3bsH U JIIoAeH. ABCTPATIONMUTEKHA —
JIBYHOTME IPEJIKU Jiroaeu. Yenosek
YMEJIbIH, NEPBbIE N3TOTOBJICHUS
opynui Tpyna. Yesmosek
NPSAMOXOJAIINI U IEPBBIN BBIXO]
monieit 3a mpeaensl Adpuku. Yenosek

Y MIOHATHM: aBCTPAJIONNTEK, YemoBek
ymelbii, YenoBek npsaMOXOIsIInT,
Yenosek reiaensoeprckuii, Yemosek
HEaHIEPTAIbCKUI, KPOMaHbOHEII,
JICHUCOBCKMH Y€JIOBEK, UemoBek
pPa3yMHBIM COBPEMEHHOI'O THUIIA,
MaJeOr¢HETHUKA.

XapakTepru30BaTh OCHOBHBIE CTAUN
AHTPONOTeHE3A.
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reiaenboeprckuil — o0Imuil mpeIoK
HEAHJEPTAIBCKOIO YEJIOBEKA U
YyeJioBeKa pa3yMHoro. Yenosek
HEaHJICPTAIbCKUN KaK BUJI JIFOJICH
XOJIOJTHOTO KJIuMaTa. YenoBek
Pa3yMHBIM COBPEMEHHOI'O THIIA,
JNEHUCOBCKUI YEIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu AQpuku.
[TaneoreneTnka u MaJieOreHOMUKA.
JleMmoHcTpanum

llopmpemui: J1. JIukn,

. A. Porunckuii, M. M. I'epacumos.
Tabauywl u cxemvl: «IBOIIOITMOHHOE
JPEBO YETIOBEKA», K ABCTPAJIOIUTEK,
«HenoBek ymenbiny», «Henosek
MPAMOXOASAIININY, «J|eHUCOBCKUI
4yenoBeK», «Heannepraibipy,
«KpomanboH1bY, «IIpeaku yenoBekay.
OoOopynoBanue: MOJIeNI TOpCca
IIPEAKOB YEIOBEKA; MYJISIKH IIPEIMETOB
MAaTEPUATBHON KYJIbTYPhI PEIKOB
YeJI0BEKa

BBISBIATE IPOTPECCUBHBIE YEPTHI,
MOSIBUBILIMECS Y IIPEKOB YEIIOBEKA

HA pa3HbIX CTAJUAX aHTPOIOreHE3A.
[IpuBoauTh MpUMEpPHI IPEACTABUTEIICH
OCHOBHBIX CTaIMM AaHTPOIIOIEHE3A:
OMUCHIBATH X AHTPOITOMETPUUYECKUE
JaHHBIE, 00pa3 KU3HU U OPYAUs TPpyAa.
CpaBHMBATh NPEICTABUTENEH OCHOBHBIX
CTaJlil aHTPONOTE€HE3A

5.6

DBOJTIOIINA
COBPEMEHHOT'0
YeJIoBEKA

OBOIIOLUA COBPEMEHHOI'0 YEIIOBEKA.
EcrecTBeHHBIN 0TOOP B MONYISALIUAX
yenoBeka. MyTalMoOHHBIN ITPOLIECC
u nonuMopdusM. [lonynsunoHHbIe
BOJIHBI, Apei( reHOB, MUTrpaIus

PackpbIBaTh cosepxaHue TEPMUHOB
Y MTOHATHI: MYTALIMOHHBIA MPOLECC,
MOJIMMOP(PU3M, MONYJISALUOHHBIE
BOJIHBI, Ipei( reHOB, MUTpallUs,
«(phHEeKT OCHOBATEIIN.
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1 «3h(}EKT ocCHOBATENS» B MOMYIISIITUIX
COBPEMEHHOI0 YEJIOBEKA.
JdemoHcTpanumn

Tabauywvt u cxemvl: «ITabl YIBOIIOLUN
YeJI0BEKa»

XapakTepru3oBaTh POJb €CTECTBEHHOTO
0oT0Opa B MOMYJISALMIX COBPEMEHHOTO
YeJIoBeKa.

OrneHnuBath poiib MYTaI[AOHHOTO
mporiecca, MOMmyJISITHOHHBIX BOJIH,
npeiida reHoB, Mmurpaiuu, «3hdexra
OCHOBATEJIS1» B DBOJFOIUH TOMYJISIIAN
COBPEMEHHOT'0 YeIIOBEKA.

[TpuBoUTH MpUMeEPHI (PAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIYJISIIIOHHBIC
BOJIHBI B DBOJTIOITUN COBPEMEHHOTO
YenoBeKa

5.7

YenoBeueckue pachl.
MexaucunniInHapHbIe
METO/Ibl AHTPOIIOJIOTU U

Yenoseueckue pacsl. [lonstue o pace.
bonpmme pacel: eBponeongHas
(eBpasuiickasi), aBcTpano-HerpouHas
(’xBaTopuaIbHas), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems

Y TIyTH paccesieHus YeJloBeKa 1o
riaHeTe. EqUHCTBO 4enoBeueckux pac.
Hay4Hast HECOCTOATENBHOCT pacu3Ma.
[Tpucroco6neHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHSIM OKPY’KaIOLIEH
cpensl. BiusiHue reorpaduyeckoi
cpenbl U apeiida reHoB

Ha MOP(OIOTHI0 U PUNOIIOTHIO
YeJoBeKa.

MexXIuCUUIIMHAPHBIE METObI

PackpeiBaTh conepkaHue TEPMHUHOB

Y TIOHSITUI: paca, pacoreHes, pacusm,
COIMAIIEHBIN JaPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIITNX
pac JeJoBeKa: eBpOTCOUTHON
(eBpa3uiickoii), aBCTpaIO-HETPOUTHOM
(?KBaTOpPHUATILHOI ), MOHTOJIOMIHOMN
(a3uaTcKo-aMepUKAHCKOM ).

BbIsBIISATE NPUYMHBI BOSHUKHOBEHUS
YEJIOBEYECKUX Pac.

[IpuBOIUTH MPUMEPHI ATANITUBHBIX
IIPU3HAKOB Y IIPEACTaBUTEIICH
YEJIOBEYECKUX PaC.

[IpBOINUTH CBUIECTEIHLCTBA €INHCTBA
MIPOMCXOK/ICHUS Y€JI0BEUECKHUX Pac.
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B puznueckoil (O1oJ0ruuecKoin)
AQHTPOMNOJIOTUH. DBOJIOLIMOHHAS
AQHTPOMOJIOTUS U MAJICOAHTPOIIOJIOTUs
YEJIOBEUECKUX IO YIS,
buoconnanbHbIe UCCIEA0BaHUS
npupoasl uenoseka. Mcecnenosanue
KOSBOJIIOIIUHM OMOJIOTHYECKOT0

1 COLIMAJIbHOTO B YEJIOBEKE.
JeMoHcTpanuu

Tabauywl u cxemwi: «Pacel yemoBeka.
IIpakTHyeckas padora

«M3yueHne SKOJIOTMYECKUX aJlanTaluii
YeJI0BEKa»

ComnocTaBiATh aJalTUBHBIE TUITBI
JIIOJIEN C PACOBBIMU MPU3HAKAMM.
Jloka3pIBaTh HAYYHYIO
HECOCTOATEIBHOCTh pacU3Ma

Hroro yacoB o Teme 10
6 | Tema «IKo0rusi — HayKa 0 B3aUMOOTHOLIEHUSIX OPTaHNU3MOB M HAJJOPTaHM3MEHHBIX CHCTEM C OKPY:Kaloleii
cpenoin
6.1 | 3apoxxnenue 1 3apokJIeHUEe U pa3BUTHE IKOJIOTUU PackpbiBaTh cosepxaHue TEPMUHOB

H PA3BUTHUC DKOJIOIruH

B Tpyaax A. ['ymOonbara, K.®. Pynbe,
H.A. Cesepuiosa, 3. I'ekkens,

A. Tencmu, B.H. Cykauena.

Paznenel u 3agaum sKoI0TUN.

CBs13b DKOJIOTUU C IPYTUMHU HAyKaMU.
JleMmoHcTpanum

Ilopmpemsi: A. 'ymMO0nBAT,

K. ®@. Pynwe, H. A. CeBepiios,

. I'exkkennb, A. TeHcau,

B. H. Cykaues.

Y MIOHATHUHN: YKOJIOT U, AyTIKOJIOTHS,
CHHYKOJIOTHSI, KOJIOTHS COOOIIECTB

1 DKOCHUCTEM, DKOJIOTHSI BUJIOB

Y TIONYJISALIUM.

XapakTepu3oBaTh OCHOBHBIE JTaIIbI
3apOXKIACHUS U PA3BUTHS DKOJIOTUU KAK
HAYKH.

[TpuBOUTH MPpHUMEPHI 0OBEKTOB
U3YUYECHUS DKOJIOTHM.

Ha3zpiBaTh OCHOBHBIE 3a/1a4M, CTOAIINE
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Tabauywvl u cxemol: «Pa3aens
AKOJIOTHUW

nepel Y4eHbIMU-3KOJIOTaAMHU.
Y cranaBiMBaTh B3aUMOCBS3b SKOJIOTUH
C ApYTUMHU HayKaMHu

6.2 | MeToabl SKOJIOTHH.
3HaueHne
DKOJIOTMYECKUX
3HAHUM 171 4eJIOBeKa

Mertons! 3xonoruu. [loseBsie
HaOMIOACHUS. DKCIIEPUMEHTHI

B 9KOJIOTHH: TPUPOHBIE

u naboparopubeie. MoenpoBaHue
B OKOJIOTUH. MOHUTOPUHT
OKPYKAIOILIEN CPEMbI: JTOKAIbHBIM,
PErMOHAIIBHBINA U TJ100aJTbHBIH.
3HaYeHUe SKOJIOTUYECKUX 3HAHUI
JUIST 9YeJIOBEKA. DKOJIOTHYECKOE
MHMPOBO33PEHNE KaK OCHOBA CBA3ECH
YEJI0OBEYECTBA C MPUPOIOH.
PopMUPOBAHUE HKOJIOTUUECKOU
KYJIbTYPbI ¥ KOJIOTUYECKOU
IPaMOTHOCTU HACEJICHUSI.
JemoHcTpanumn

Tabauywvl u cxemol: «MeTOOBI
sKoJorun», «CxemMma MOHUTOPUHTA
OKPYKaroIIEN CPEABD).
JlaboparopHuasi padora
«3ydyeHue MeTo10B AKOJIOTUYECKUX
HUCCIIEIOBAHUI)

PackpsiBaTh copepikaHie TEPMUHOB

Y TIOHSATHUM: TIOJIEBBIE HAOIIOACHMS,
MOHUTOPUHT OKPYKAIOIIEH CPEIbI,
MOJICTMPOBAHUE, IKCIIEPUMEHT,
IIPOTrHO3UPOBAHHUE.

XapakTepu30BaTh METO/IbI IKOJIOTHUH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOIIOACHUH B DKOJIOTHH.

BrIABIATE 0COOEHHOCTH MOHUTOPUHTA
OKpY>KaroIller Cpe/lbl Kak METOAa
DKOJIOTHYECKUX MCCIIETOBAHUIA.
OO0OOCHOBBIBAThH 3HAUYCHHE
AKCIICPUMEHTOB B SKOJIOTHYECKUX
HCCIIETOBaHUSIX.

CpaBuuBath 1ab0paTOpPHEIC

U TIPUPOJIHBIE IKCTIEPUMEHTHI KaK
METO/IbI DKOJIOTHYECKHUX HUCCIICIOBAHUH.
OrneHrBaTh 3HAYEHHE MPOTHO3UPOBAHUS
KaK METOJ1a DKOJIOTHYECKUX
HCCIICOBAHUM.

OO00CHOBBIBAaTh HEOOXOMMOCTH
AKOJIOTHYECKUX 3HAHUM

JUTSI COBPEMEHHOTO YeJI0OBEKa

Hroro yacoB 1o Teme
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7 | Tema «Opranusmsbl 1 cpea 00MTAHUA»
7.1 | Dkonoruueckue 1 DKOJIOrMYEeCKUE PaKTOPHI PackpeiBath coaepxaHne TEPMUHOB

(dhakTophI Y 3aKOHOMEPHOCTH UX JICUCTBUSI. Y TIOHATHI: YKOJIOTHYECKHM (akTop,
Knaccudukarms s5K0n0ruaeckux OMOJIOTUYECKUN ONTUMYM,
(bakTopoB: a0UOTHUYECKHE, OTPAHUYMBAIOIIUHN (JIMMUTHPYFOIIIH )
omornueckue, anTponoreHnsie. O0mue | dhakTop.
3aKOHOMEPHOCTH JEUCTBUS KnaccuduumpoBars 3Ko10ruueckme
skonorudeckux gaxropos. [IpaBuio (bakTopbl O pa3HBIM OCHOBAHUSIM.
munumyma (K. lnpenrens, XapakTepu3oBaTh 0011I1e
1O. JIu6ux). TonepaHTHOCTb. 3aKOHOMEPHOCTH JICUCTBUS
OBpUOMOHTHBIE U CTEHOOMOHTHBIE AKOJIOTMYECKUX (PaKTOpPOB.
OpraHU3MBbl. OO0O0CHOBBIBAThH AE€HCTBUE 3aKOHA
JleMmoHCcTpanum ONTUMYyMa U 3aKOHA OTPAaHUYUBAIOIIIETO
Tabauyvt u cxemvl: «IKOJIOTUTIECKUE (dakTopa.
(akTopbI». [IpyBOIUTH IPUMEPBL:
Oo6opynoBanue: repbapuu WJUTFOCTPUPYIOIIUE AEHCTBUE MpaBUiIa
Y KOJUIEKIIMM PACTEHHI U KUBOTHBIX, MHHUMYMa, OTPAaHUYHBAIOLIETO
MIPUCTIOCOOJICHHBIX K BIHSHUIO (dakTopa, SBpUOMOHTHBIX
Pa3IMYHbIX KOJOTMUECKUX (DAKTOPOB | U CTEHOOUOHTHBIX OPraHU3MOB

7.2 | Abnotuueckue 1 AbGuoTtnueckue (HakTophl. PackpsiBaTh conep:kaHle TEPMUHOB

(dakTopsl. CBeT Kak CBeT Kak dKOJIOTHYECKUN (paKTop. U MIOHATHI: CBET, (POTONEPUOIU3M.

DKOJIOTUYECKU U JlelicTBrE pa3HbIX Y4aCTKOB XapakTepu3oBaTh JCUCTBUE CBETA KaK

dakrtop COJIHEYHOTI'O CIIEKTPa HAa OPTraHU3MBbl. HKOJIOTMYECKOro (pakTopa.

DKOJOTUYECKHUE TPYIIBI PACTCHUM

1 )KUBOTHBIX 10 OTHOILLICHUIO K CBETY.
CurnasbpHas poJb CBeTA.
DoTonepruoan3Mm.

CpaBHUBATH JIEHiCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa

Ha OpraHu3MBbl.

BbIsABIISATE OCOOEHHOCTH CTPOESHUS
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JleMmoHcTpanum

Tabauyst u cxemvi: «CBETOBOU
CHEKTP», « IKOJIOTHUECKHUE IPYIIIbI
’KUBOTHBIX IO OTHOIICHHUIO K CBETY».
O6opynoBanmue: repdbapuu
CBETOJIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUM;
CBETOJIIOOMBBIE, TEHETIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE
pacTeHusl.

JlabopaTopHas padora
«BpIsiBIEHHE TPUCTTOCOOIEHUI
OpPraHu3MOB K BIIMSIHUIO CBETa»

Y )KM3HEICATEIbHOCTH PACTCHUN
pa3HbIX HIKOJOTUYECKUX TPYIII

10 OTHOIICHUIO K CBETY
(cBeToMIOOMBBIC, TCHEIOOHBEIE,
TEHEBBIHOCJIUBBIE).

[IpuBoaUTE pUMEPBI PACTEHUHN Pa3HBIX
HKOJIOTMYECKUX TPYIII MO OTHOIIEHHUIO
K CBETY.

BhIsSBASTE OCOOEHHOCTH CTPOSHHUS

U )KM3HEIEATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHUYECKUX TPYIII

10 OTHOIICHUIO K CBETY (JIHEBHBIE,
CyMepe4HbIe, HOUHBIE).

[IpuBOIUTH PUMEPHI IKUBOTHBIX
Pa3HbIX SKOJOTUYECKUX TPYIII

M0 OTHOIICHHUIO K CBETY.
OGO0CHOBBIBATH 3HAUCHUE
doroneproan3Ma B )KU3HA OPTraHU3MOB
U J1JIs1 IPAKTUKH CEJIbCKOr0 X0351UCTBA

7.3

AbGunoTuueckue
(hakTopHI.
Temmneparypa kak
AKOJIOTHUECKUH

¢dakrop

Temneparypa Kak 3KOJIOTMYECKUI
(dakTop. JleficTBre TemMIiepaTypbl

Ha opranu3mel. [loMkunoTepMHbIE
Y TOMOMOTEPMHBIE OPTraHU3MBI.
DBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBbl.

JdemoHcTpanumn

Tabauywvl u cxemwvl: «TenaoKkpoOBHbBIE

PackpsiBaTh conepkaHle TEPMUHOB

U TIOHSTHI: TEMIIEpaTypa,
NOUKUIIOTEPMHBIE (XOJIOIHOKPOBHBIE),
rOMOMOTEPMHBIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIC
OpraHU3Mbl, CTCHOTEPMHBIE OPTaHU3MBbI,
TEPMOPET YIS,

XapakTepu3oBaTh JCUCTBUE
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KHABOTHBIEY, «XOJIOJHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanmue: repbapuu

U KOJUIEKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYNBBIX
pACTEHU; Yyyelia ITULl U 3BEPEN.
JlaGoparopHuasi padora

«BpIsiBIIEHHE TPUCTTOCOOTECHU
OpPraHu3MOB K BIVSHUIO TEMIEPATYPBD)

TEeMIIepaTypbl HA OPraHU3MBbI.
BbIsSBASATH OCOOEHHOCTH CTPOESHHUS

Y KU3HENIEATEIbHOCTH
MOWKWIJIOTEPMHBIX (XOJIO0IHOKPOBHBIX)
Y TOMOMOTEPMHBIX (TETIOKPOBHBIX)
KUBOTHBIX.

[IpuBOAUTH MpUMEPHI MONKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
BBISABIISATE OCOOEHHOCTH CTPOEHUS

U KU3HEJEATEIbHOCTH TEIIONOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTONYUBBIX
PaCTEHUH.

[TpuBOANTH MPUMEPHI TEMIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
PacTEHUH.

[IpyBOIUTH TPUMEPHI IBPUTEPMHBIX

Y CTEHOTEPMHBIX OPraHU3MOB

7.4

AOuorndeckue
dakTopsl. BiaxxHOCTH
KaK DKOJIOTMYECKUM

dhakTop

BinaxxHOCTh Kak 3KOJIOrHYECKUM
(dakTop. [IpucrnocobieHus: pacTeHU

K MOJJIep’KaHUI0 BOJIHOTO OajiaHca.
Knaccudukanus pactenuit

10 OTHOLLIEHUIO K BOJIE.
[IpucnocoOneHust J)KUBOTHBIX

K U3MEHEHUIO BOJHOIO PEKHUMA.
JdemoHcTpanumn

Tabnuiel U cxeMbl: «Du3noIornyecKue

PackpriBath conmepikanne TEepMUHOB

Y TIOHSTUH: BJIQKHOCTb, THAPO(HTEHI,
rUrpouThl, Me30(PUTHI, KCEPODHUTHI,
’KUBOTHBIC: BOJHBIC, TIOJTYBOIHBIC,
Ha3EeMHBIE.

XapaKkTepu30BaTh ICHCTBUE BIAKHOCTH
KaK SKOJIOTUYECKOTO (haKTopa.
BBISABIATE OCOOEHHOCTH CTPOCHUS

U KU3HEJEATEIbHOCTA PACTCHHM
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aJanTay )KUBOTHBIXY.
O6opynoBanmue: repbapuu pacTeHHH,
OTHOCSIIIUXCS K TUTpouTam,
KcepoduTam, Me3opuTaM, KOMHATHBIE
pacTeHHS JTaHHBIX TPYIIIL.
JlaboparopHnasi pabora
«AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX YKOJOTUIECKUX TPYIIIT 110
OTHOILIEHUIO K BOJIE.

[IpuBoAUTE pUMEPHI PACTEHUIN Pa3HBIX
HKOJIOTMYECKUX TPYIII MO OTHOIICHHUIO
K BOJIC.

BBISABIIATE aHATOMUYECKUC

1 (PU3UOJIOTMYECKUE MPUCTIOCOOTICHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexXuMa.

[IpuBOIUTH TPUMEPHI BOJIHBIX,
MTOJTYBOTHBIX M HA3€MHBIX )KUBOTHBIX

7.5

Cpenpl oOuTanus
OpraHu3MOB

Cpenpl oOuTaHMsl OpraHW3MOB: BOJIHAS,
HA3eMHO-BO3IYIIIHAS, TIOYBEHHAS,
rITyOMHHAS TIOIITOYBEHHAS,
BHYTpHOpTaHu3MeHHas. Pu3uko-
XUMHUYECKHE OCOOCHHOCTH CPeT
OOWTaHUS OPTaHU3MOB.
[Ipucnoco6ieHnst OpraHu3MoOB K KU3HH
B Pa3HBIX Cpenax.

JdeMoHCcTpanuu

Tabauysr u cxemot: «Cpenibl OOUTaAHUS
OpraHU3MOBY.

O0opynoBanme: KOJUICKIIUU
KUBOTHBIX, OOUTAIONTUX B PA3HBIX
cpenmax

PackpriBaTh copep:kaHue TEPMUHA
«cpena oOuTaHusD.

XapakTepu3oBaTh 0OCOOEHHOCTH
BOJIHOW, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, TIYOMHHO MOATIOYBEHHON
Y BHYTPUOPTraHU3MEHHOU CPEJl
oOHuTaHUS.

CpaBHUBATh PUZUKO-XUMUYECKHE
YCIIOBUS Pa3HbIX Cpe/l OOUTaHUSI.
BbIABIIATE yepThl TPUCTIOCOOJIEHHOCTH
OpPraHU3MOB K OOMTAHUIO B BOAHOM,
HA3€MHO-BO3/1YIITHOM, IOYBEHHOM,
BHYTPHOPTraHU3MEHHOW Cpeliax
oOUTaHUS.

[IpuBOUTH MPUMEPHI OPraHU3MOB,
OOUTAIOIINX B Pa3HBIX Cpeliax
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7.6 | buonoruueckue buonornueckue putmel. BHemHne PackpriBaTh conepkaHue NOHATHS
PUTMBI Y BHYTpEeHHHE pUTMBI. CyTOYHBIE «OMOJIOTUYECKHE PUTMBD».

Y TOJUYHBIE PUTMBI. XapakTepuzoBaTh 0COOEHHOCTH
[Ipucrnoco61eHHOCTh OPraHu3MOB BHEIIHUX, BHYTPEHHUX, CYTOYHBIX
K CE30HHBIM U3MEHEHUSIM YCIOBUI Y TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
AKU3HH. [IpuBOAUTH TPUMEPHI MPOSIBICHUS
JleMoHCTpanu OMOJIOTMYECKUX PUTMOB Y Pa3HbIX
Tabauyvt u cxemwvi: «buongornueckue OpraHU3MOB.
PUTMBD). BoIsBASTH uepThl NpUCOcO0IEHHOCTH
Oo6opynoBanue: repdapuu u OpPraHU3MOB K CE30HHBIM W3MEHEHUSIM
KOJUIEKIIUU PACTEHUI U )KUBOTHBIX, YCIIOBUU KU3HH.
o0JaaoMX YepTaMu OnuceIBaTh CE30HHBIE SBJICHUS B )KU3HU
IPUCIIOCOOJIEHHOCTU K CE30HHBIM OpPraHU3MOB, PACIIPOCTPAHEHHBIX
WU3MEHEHHUSM YCIIOBUM KU3HU B CBOEU MECTHOCTH

7.7 | Kuznennole (HOpMbl XKuznenHsle pOpMbI OPraHU3MOB. PackpeiBaTh conepkaHue NOHATHS

OpraHu3MOB

[TonsaTue o xu3HEHHOH hopme.
XKuznennsie Gpopmbl pacTeHUI:
JepEeBbsI, KYCTApHUKHU, KYCTApPHUYIKH,
MHOTOJICTHHE TPaBBI, OJTHOJICTHHE

TpaBbl. JKu3HEeHHBIE POPMBI )KUBOTHBIX:

TUAPOOHNOHTHI, TCOOMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOCHUS
1 00paza KU3HHU.

JleMmoHcTpanum

Tabauywvr u cxemol.: «Ku3HEHHBIC
dbopmbl pacTenuity, « Kusnennoie
(OpPMBI JKUBOTHBIXY.

«OKU3HEHHas (hopMa OpraHu3Ma.
BbIsBIIATE OCOOEHHOCTH CTPOCHUS
U KU3HEJEATEIbHOCTA PACTCHHM
Pa3HBIX JKU3HEHHBIX (hOPM.
[TpuBOANTH MPUMEPHI PACTEHUH Pa3HBIX
KU3HEHHBIX POPM.

BEISBISITE OCOOEHHOCTH CTPOCHHS
1 KU3HEEATCIbHOCTH KUBOTHBIX
pa3HbIX KU3HCHHBIX (POPM.
[IpuBOIUTH MPUMEPHI )KUBOTHBIX
pa3HbIX KU3HEHHBIX (OpM
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Oo6opynoBanmue: repbapuu
Y KOJUIEKIIUH PACTEHHUI U 5KUBOTHBIX
Pa3IMYHbBIX JKU3HEHHBIX (hOpPM

7.8

buotuueckue hakTopsl

buornyeckue dhaxktopsl. Buabt
OMOTUYECKUX B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHUYECTBO, CHMOUO03
u ero gopmel. [lapazutuszm,
KOOMepanus, MyTyaau3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO,
HaxJieOHn4ecTBo). Herpoduueckue
B3aMMOJICHCTBHS (TONMUYECKHUE,
dhopuueckue, pabpuueckue). 3HaueHUE
OMOTHYECKHUX B3aUMOACHCTBHUI

JUISL CYIIIECTBOBAHMS OPTraHU3MOB

B cpezie ooutanust. [IpuHumn
KOHKYPEHTHOT' O UCKJTIIOUCHHS.
JemoHcTpanumn

Tabauywvl u cxemol. «IKOCUCTEMA
HIMPOKOIMCTBEHHOTO JIECAY,
«DKOCHCTEMa XBOMHOIO JIecay,
«lenu nutanusy, « XUIIHUYECTBOY,
«ITapazutuzm», « KOHKypeHIIUs»,
«Cumbmo3y, «KomMeHcaamu3m.
O0opynoBanme: KOJUICKIIUU
YKUBOTHBIX, Y4aCTBYIOIINX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMMOJIENCTBUIX

PackpriBath comepkaHnre TEpMUHOB

Y TIOHSTUN: KOHKYPEHIHS,
XUIIHUYECTBO, MTAPA3ZUTU3M,
MYTYaJIU3M, KOMMEHCAIU3M,
HeTpo(UIeCKre B3auMOICHCTBUS.
XapakTepu3oBaTh BUIbl OMOTUUECKUX
B3aMMO,ICHICTBUM.

OOBICHATH CYyNITHOCTh KOHKYPEHITHH,
XUIIHUYECTBA, Mapa3uTU3Ma,
MYTyaJIM3Ma, KOMMEHCaIu3Ma.
[IpuBOIUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKUX
B3aUMOJCUCTBUSX PA3HBIX TUIIOB.
O1eHUBaTh 3HaYECHHE OMOTHYECKUX
B3aUMOJCUCTBUM JIJI CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOUTaHUS.
OO0OCHOBBIBATH JEHCTBUE IPUHITUTIA
KOHKYPEHTHOI'O UCKIIFOYECHUS

HUroro yacoB 1mo teme
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8 | Tema «IKo/0rusi BUIA0B M MOMYJISLHII»
8.1 | Dxomoruyeckue 3 DKOJOrHYeCKHUEe XapaKTePUCTUKH PackpriBath conmepikanne MOHATHSA

XapaKTEePUCTUKU nomyssnuu. [lomymsmmst kak TIOTYJISIITHS.

HOMYJIALNAN ouonornueckas cucrema. Ponp OneHuBaTh 3Ha4€HNUE HEOJHOPOJHOCTH
HEOJHOPOIHOCTH Cpefibl, PU3UYECKUX | CPellbl, PU3NIECKUX OapbepoB
O0apbepoB  OCOOCHHOCTEH OMOJIOTHH 1 0COOCHHOCTEH OMOJIOTHH BHIOB
BUJIOB B (POPMUPOBAHUU B (hOPMUPOBAHUHU MTPOCTPAHCTBEHHOM
HPOCTPAHCTBEHHOMN CTPYKTYPBI CTPYKTYPHI MOMYJIALUH.
nonyssiiuii. OCHOBHBIE TTOKa3aTeNn [TpuBOIUTH MPUMEPHI OIS
HOMYJISIIAN: YUCICHHOCTb, TUIOTHOCTD, | Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
BO3pACTHAs U TIOJIOBasi CTPYKTYDa, XapakTepru3oBaTh OCHOBHBIE
POXKITAEMOCTb, PHUPOCT, TEMIT POCTA, HKOJIOTUYECKUE TIOKA3ATENN
CMEpPTHOCTbh, MUTPAITHSI. MOMYJIALNN: YUCICHHOCTb, MJIOTHOCTH,
JleMOHCTpanuu BO3pacTHAas U TI0JI0Bast CTPYKTYpa,
Tabnuyel u cxemol: «IKOTOTMUECKUE POXKIaEMOCTb, IPUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TTOM YIS, CMEpPTHOCTb, MUTPALIUSI.
«IIpocTpaHcTBeHHAs CTPYKTYpa
nonynauuny», «Bo3pacTHbie mupaMubl
HOMYJISIIIMN

8.2 | Dxonoruyeckas 3 DKoJlornyeckas CTpyKTypa nonyJsiiuu. | PackpeiBaTh coaep:kaHue TEPMUHOB U
CTPYKTypa OreHKa YMCICHHOCTH MOMYJISIIUH. MOHATHN: TUHAMHKA TOMYJISIUH,
HOMYJISIIHH. JlnHaMuyKa MOMYJISIIUY U €€ PeryJsiusl. | OMOTHUYECKUI MOTeHIIMAI TIOMYJISIINY,

I[I/IHaMI/IKa IMOITYJIALINH
H €C PpCrysinus

buornueckuii moTeHIMa MOMYJISLHUH.
MopenupoBanue JTMHAMUKU
nonyisuuu. Kpusble pocra
YUCJIEHHOCTH nonyJsinuu. Kpusbie
BBDKMBAHUSA. Peryisnus yncieHHoCcT!

KpPUBBIE BBDKUBAHUSA, (DAKTOPbI
CMEPTHOCTH, EMKOCTb CPEJIBI.
OOBACHATH 3aKOHOMEPHOCTHU
pa3MenieHus: ocooel monyasuuu
Ha 3aHUMAEMOU TEPPUTOPHUH.

132



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOJeHHBIH YPOBCHB )

MONYJIALUI: PoJib (PaKTOPOB,
3aBHUCSIIMX U HE 3aBUCSIINUX OT
IJIOTHOCTH. DKOJIOTUYECKUE CTPATErUu
BUJOB (- 1 K-cTparerum).
JdemoHcTpanumn

Tabauywvl u cxemovr: «CKOPOCTH
3aceJIeHus MOBEPXHOCTU 3eMIIn
pa3IMYHBIMUA OpraHU3MaMm»

OrueHnBaTh OMOTUYECKUN TTOTEHIIAAI
MONYJIALIMI Pa3HbIX OPraHU3MOB.
AHaM3UpoBaTh KPUBBIE POCTA
YUCJIEHHOCTH MOMNYJISLINU U KPUBbBIE
BbIKUBaHMS.

OO6O0CHOBBIBATH MPUYUHBI CACPKUBAHUS
OMOTHUYECKOro MOTEeHIMaIa PoCcTa

Y IIPUYMHBI BCIBIIIEK POKIAEMOCTH

y OTZIENIbHBIX OPTaHU3MOB.
[lepeuncnsate HakTOPhl CMEPTHOCTH,
PETYIUPYIOIIME YUCICHHOCTD
MOIYJISIUN PACTEHHUIN U )KUBOTHBIX.
OnuceIBaTh 3KOJIOTUYECKUE CTPATETUH
BUJIOB

8.3

DKoJornuecKas HuIIa
BUIA

ITousiTe 00 DKOJIOTHUECKOUN HUIIIE
Bus1a. Mecrooburanue. MHOroMepHas
MOJICJIb DKOJOTMYECKON HUIIIHU

J. U. XaTtunHcona. Pa3mepsbl
aKojoruyeckou Huiu. IloTenuanbHas
Y peajM30BaHHAs HUIIIU.

Bun kak cucrema nonynaiuid. Apeabl
BUJIOB. BUJIBI 1 X KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTEHI.

3aKOHOMEPHOCTH MOBEICHUS

Y MUTPali )KUBOTHBIX.
buonornyeckre MHBa3UM YyKEPOIHBIX

PackpriBaTh copepkaHue TEPMUHOB

Y MOHATHIL: DKOJIOTMYECKasl HUIIA, BU/I,
apeaJi, UHBa3usl.

XapakTepu30BaTh MHOIOMEPHYIO
MOJEJb KOJIOTMYECKON HUILIN

J. Y. XaTuuHCOHA.

[IpuBOOUTE MPUMEPHI IKOJOTUUECKUX
HUII Pa3HbIX BUJOB paCTEHUN

Y KUBOTHBIX.

BBISIBASATE OTJIMUME 2KOTOTHYECKON
HUIIIU BUJA OT €r0 MECTOOOUTAHMUS.
['paduueckun n3006paxxarhb
MHOTOMEPHYIO MOJEIb 3KOJIOTrMYECKOM
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BU/JIOB.
JdemoHcTpanumn

Ilopmpem: ]1. 1. XaT4YMHCOH.
Tabauywl u cxemol: «Mopenb
AKOJIOTUYECKON HUIIN

J1. Y. XaTauHCOHAY.

Oo6opynoBanme: repOapun pacTeHUI;
KOJUIEKIIMU )KUBOTHBIX.
JlabopaTopHas padora
«IIpucnocoOneHus ceMsiH pacTeHHI

K pacCeJICHUIO»

HHUIIM JJIs1 PA3HBIX BUIOB.
BpISBIATE IPUUKUHBI pa3IUYUl

B pa3Mepax dKOJIOrMYECKON HUIIU

Yy pa3HbIX BUJOB PACTECHUMN U )KUBOTHBIX.
AHaNM3UpOBaTh MPUUYNHBI

Y TOCJICJICTBUS CMEHbBI KOJIOTUYECKON
HUILLIN

HToro gacoB 1o Teme 9
9 Tema «Ikosorust coo01ECTB. IKOJIOrMUECKHE CHCTEMbD)

9.1 | CoobmrecTBO 1 CoobmrectBa opranu3mMoB. buoreHos PackpsiBaTh copepikaHue TEPMUHOB
OpPraHU3MOB — 1 ero cTpykrypa. CBsizu MEXIy Y TIOHSATHI: OMOIIEHO3, OMOTOII.
OMoLIeHO3 OpraHu3MaMu B OMOIIEHO3€. XapakTepu30BaTh OMOIIEHO3 U €T0

JleMOHCTpaIuu CTPYKTYPBI: BUJIOBYIO,
Tabnuyvt u cxemvl: «CTpyKTYpa MIPOCTPAHCTBEHHYIO, TPODUUECKYIO.
OumoreH03a», «DKOCcUcTEMa [lepeyucnsaTe ¥ MPUBOIUTH MPUMEPHI
ITUPOKOJIMCTBEHHOTO JIeCay, CBSI3€H MEXy OpraHU3MaMu
«KocucTemMa XBOMHOTO JIecay B OMOIICHO3E

9.2 | Dkocucrema 2 DKocuCcTeMa KaK OTKpbITasi CUCTEMa PackpsiBaTh copepikaHre TEPMUHOB

(A . Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpTraHU3MOB B 3KOCHCTEME:
MPOYIICHTHI, KOHCYMEHTHI,
peayueHTsl. Tpoduyeckue ypoBHH.
Tpodudaeckue menu u ceTu.

Y TIOHATHI: YKOCUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, pEAYLIEHThI, TPOPUUECKUE
ypOBHH, Tpoduueckue (MUILEeBbIC)

LIETIH U CETH.

Ha3bIiBaTh CTPYKTYpHBIE KOMITOHEHTHI
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AOuotruueckue 0JI0KH IKOCUCTEM.
ITo4BBI U UJIBI B KOCUCTEMAX.
KpyroBopot BewecTs 1 NOTOK SHEPrUU
B DKOCHCTEME.

JdemoHcTpanumn

llopmpemuwi: B. H. Cykaues,

A. JI. Tencnu.

Tabauyvt u cxemvl: «OYHKIIMOHATBHBIE
IPYIIIBl OPTaHU3MOB B 9KOCUCTEMEY,
«KpyroBopot BEIIECTB B 9KOCUCTEME,
«llenmn mutarus (macTOUIIHAS,
JETPUTHAS ).

O6opynoBanue: repdapuu pacTeHUI;
KOJUIEKIIUA HACEKOMBIX; Yy4esa MTHI]
U 3Bepen

KOCUCTEMBI.
XapakTepu3oBaTh HYHKIINH

Y TIPUBOJIUTH IPUMEPHI

OpPraHU3MOB B SKOCHCTEME

Ha OCHOBE MMEIOIIUXCS 3HAaHUU

0 pacTeHMsiX, rpudax, OakTepusx

U )KUBOTHBIX.

OnuckIBaTh KPYroBOPOT BEIIECTB

Y IIOTOK SHEPIHH B 3KOCHCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BELIECTB U MIOTOKE SHEPTHUH.
[IpuBOIUTH TPUMEPHI OPraHU3MOB,
3aHUMAIOITUX Pa3HbIE YPOBHU
TpopUueCcKuX MupamuI.

CocTaBysITh CXEMBbI IEPEHOCA
BEIIECTBA U YHEPTUU B IKOCUCTEMAX
(uenu nuTaHus).

CpaBHUBATh MACTOUIIHBIE U IETPUTHBIE
LENU TUTaHUs

9.3

JKOJIOTUYECKHE
TIPaMU/IbI

OCHOBHBIE [T0Ka3aTEIN YKOCUCTEMBI.
bruomacca u npoaykuus.
DKOJIOrMYecKre MUPaMHUIbI YUCEI,
OMoOMacchl M SHEPTUU.
JleMmoHcTpanum

Tabauyvl u cxemwvl. « IKOJIOTMYECKAS
nUpaMuIa Yucem, « IKOJornuecKast

PackpeIBaTh cozepxkaHue TEPMUHOB
Y TIOHATUI: MPONyKLMs, Onomacca,
AKOJIOTMYECcKasi upamua.
XapakTepu30BaTh IpaBuia
AKOJIOTMYECKUX MUPAMHU]T YUCEN,
OMOMacChl U SHEPTUU.

OOBACHATH MPUUKHBI Pa3IUYU
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nupamMuia OuoMacchl»,
«IKOJIOTHUYECKask MUpaMUAa SHEPT UM

B IPOAYKTUBHOCTH Y Pa3HBIX
DKOCHUCTEM.

IIpuBOAUTE NMPUMEPHI TPAKTUYECKOTO
IIPUMEHEHUS NTPABUII IKOJIOTUUECKUX
MMAPaAMHUI.

CpaBHUBaTh OMOMACCY U MPOAYKIIUIO
JKOCHUCTEM CYyIIU U MUPOBOro okeaHa

9.4 | U3meHeHus HanpapneHHble 3akOHOMEpPHBIE CMEHBI | PackpbiBaTh cofepikaHne TEPMUHOB
COOOLIECTB — cooOuiecTB — cykieccuu. [lepBuuHble | ¥ MOHATHUI: CyKLECCHs], KIMMAaKCHOE
CYKIIECCUU Y BTOPUUHBIE CYKLIECCUH U UX COOOLIECTBO, CYKIIECCUOHHBIN PSII.

OPUYUHBL. AHTPOIOT€HHbIE XapakTepu3oBaTh CYKIIECCUU:
BO3/ICHCTBHSI HA CYKIIECCHH. MEPBUYHBIE U BTOPUYHBIE, IPUBOJUTH
KimmakcHoe cooO1ecTBo. UX MPUMEPBI U HA3bIBATH PUYUHBI
buopaznooOpa3zue u noiHoTa CMEHBI COOOLIECTB.

KpYroBOpOTa BEIIECTB — OCHOBA CpaBHUBATh BpEMEHHbBIE U KOPEHHbBIE
YCTOMYMBOCTH COOOLIECTB. OMOreoIeHO3bl Ha KOHKPETHBIX
JemoHcTpanumn MpUMEpPax CBOEM MECTHOCTH.
Tabauywr u cxemvr: «O6pazoBaHue MopnenupoBarh pe3yibTaThl IIpolecca
6onota», «llepBuunas cykueccus», CMEHBI OMOT€OLEHO30B 0] BIUSHUEM
«BoccTranoBiieHue sieca nocie aHTPOIIOT€HHOr' 0 (haKTopa

oxapa»

9.5 | [IpuponHnsie [TpupoHBIE SKOCUCTEMBI. PackpriBath cosepikaHne TEPMUHOB
DKOCUCTEMBI JleMOHCTpanuu Y TIOHATUHN: (PUTOIIIAHKTOH,

Tabauywvl u cxemol. «KIKOCHCTEMA
ITMPOKOIMCTBEHHOTO JIECAY,
«IKocucTeMa XBOMHOTO JIeca,
«IKOCHCTEMA 03€Epay.

300IIaHKTOH, SIPYCHOCTb.
XapakTepu30BaTh NPUPOIHBIC
AKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha MpUMepe 03epa,
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Oo0OopynoBanme: akBapuyMm KaK MOJENb
HKOCHCTEMBI.

IKCKypcusi « IKCKYpCHs B TUITMYHBIN
ouoreoreHo3 (B 1yopaBy, Oepe3HsK,
€JIbHUK, Ha CyXOZO0JIbHBIN

WJIM TIOMMEHHBIN JIYT, 03€po, 00JIOTO)»

XBOWHOTO M ITUPOKOJIIMCTBEHHOTO JIeca).
OOBSCHATH MPUYUHBI PA3TUIHON
OroMacchl IPOAYIIEHTOB

¥ KOHCYMEHTOB B TIPUPOHBIX
HKOCHCTEMAX.

CocTaBisTh NACTOUIIHbBIC U AETPUTHBIE
ey MUTaHUS TPUPOJHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTaHU3MOB,
BXOJISIIIIUX B COCTaB (PUTOIJIAHKTOHA,
300ILUTaHKTOHA, OeHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH

B )KM3HU HA3E€MHBIX 9KOCHUCTEM.
CpaBHHBaTh OMOMaccy U MPOIYKIHUIO
BOJIHBIX U HA3€MHBIX 3KOCUCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arpo3KoCUCTEMBI)

AHTpPONIOT€HHBIE SKOCUCTEMBI.
Arposkocucrema.

ArpouieHo3. Paznuuust Mexy
AHTPOIIOT€HHBIMU

Y IIPUPOJHBIMU SKOCUCTEMAMH.
JdeMoHCcTpanuu

Tabauyvl u cxemvl: «ATPOLICHO3Y,
«KpyroBopor BENIeCTB U MOTOK
SHEPrUU B arpoLEHO3Ee».
Oo6opynoBanmue: repdbapun
KYJbTYPHBIX U TUKOPACTYIIUX
pacTEHUM.

IKCKypcusi « IKCKypCHst

PackpeiBaTh conepkaHue TEPMUHOB
Y TIOHATHU: arpOdKOCUCTEMA,
arpoLeHo03, MOHOKYJIbTYpa.
XapakTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI
arpo3KOCUCTEM.

CocTaBysTh HENH MUTAaHUA arpoLeHO3a.
OO00CHOBBIBaTh MPUYMHBI HU3KOI
YCTOMYMBOCTH arpOIKOCHCTEM.
CpaBHMBATH arpO3KOCUCTEMBI

Y IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pojib YEJIOBEKa
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B arpo3KOCHCTEMY (Ha I0JIe
WIN B TEIUINYHOE XO341CTBO)»

B COXPAHEHUN YCTOWYHMBOCTH
arpodKOCUCTEM

9.7

YpO0o3KOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCHCTEM.
I"oponckas ¢uiopa u dayna.
CunaHTpOMH3AIUs TOPOJICKOM (PayHBI.
buonornueckoe n X0341MCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM

U ypOOIKOCUCTEM.

3aKoHOMEpPHOCTU (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI
OpraHU3MOB B 9KOCUCTEMAX.
[TepeHoc 3HEpPrum U BEMIECTB MEKTY
CMEKHBIMH YKOCUCTEMAMU.

Y CTONYMBOCTD OPraHU3MOB,
MONYJIALUN U SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U aHTPOMOTEHHBIX
BO3JICMCTBUU.

Merononorusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOT€HHbBIX
HKOCHUCTEM.

JdeMoHCcTpanuun

Tabauyer u cxemoi: «Ilpumepsl
ypOOIKOCHUCTEM.

IIpakTuyeckas padora

«M3yueHune u onncanue
ypOOIKOCHUCTEMBIY.

PackpeiBaTh conmepxkaHue TEPMHUHOB
1 TIOHATHI: ypOOIKOCUCTEMA,
CUHAHTPOMU3AIIHS, TOpOACKas (iiopa,
ropojickasi payHa, SJKOMOHUTOPHHT.
XapakTtepu3oBaTb OCHOBHBIE
KOMTIIOHEHTBI YPOOIKOCUCTEM.
OmnuceiBaTh OMOIOTHYECKOE

U XO3SUCTBEHHOE 3HAYCHHE
ypOOIKOCHUCTEM.

[IpuBOIUTH TPUMEPHI U OIIECHUBATH
COCTOSIHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoIsiBASITE 0COOEHHOCTH TOPOJICKOM
(bropsl u payHsbI.

CpaBHHBaTh YpOOIKOCHCTEMBI

Y TIPUPOTHBIC DIKOCUCTEMBI
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JlaboparopHasi padora

«3yuenue pazHooOpa3ust MEJIKIX
MOYBEHHBIX YJIEHUCTOHOTUX B PA3HBIX
AKOCHUCTEMAX)

HToro yacoB o teme 12
10 | Tema «buocgepa — riaod6anbHass IKOCUCTEMA)
10.1 | buocdepa. CtpykTypa 2 buocdepa — obmennanerapHas PackpsiBaTh copepkaHle TEPMUHOB

1 cocTaB Ouochepbl

o0omouka 3eMH, T/Ie CyIIeCTBYET
WM CYIIIECTBOBAJIA )KU3Hb. PazBuTue
npeacTaBieHuit o Ouocdepe B Tpymax
3. 3rocca. Yuenne B.W. Bepnanckoro
o ouocdepe. Obmactu Ouocheps u ee
cocraB. JKuBoe BelecTBo Ouochepsl
U ero QyHKIIHH.

JemoHcTpanumn

Iopmpemuwi: B. U. BepHaackui,

9. 3rocc.

Tabauyvt u cxemwi: «I'eochepbl
3eminy, « DYHKIIUHU )KUBOTO BEIIECTBAY

U TIOHSATUM: Onocdepa, KuBoe
BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTCHHOE
BEIIECTBO.

[TpuBOIUTH POPMYIUPOBKH OCHOBHBIX
nonoxenuu yuenus B. U. Bepnaackoro
o ouocpepe.

XapakTepu3oBaTh 00JacTH 6rochepsl
1 X COCTaB, Ha3bIBaTh 00JIACTH
pacpoCTpaHEHUS KUBOTO BEIICCTBA

B 000;109KaX 3eMJIM U BBISBIISATH
PUYUHBI €r0 PAITUYHOTO
pactpeneneHusl.

[lepeuncnsaTe GyHKIINHU )KHBOTO
BerecTBa omocdepsl (rasosas,
OKHUCJIUTEITLHO-BOCCTAHOBUTEIILHAS,
KOHIIEHTpAIIMOHHAs, OMOXUMHUYECKas).
[IpuBOIUTH TPUMEPHI TPEOOPA3YIOIETO
BO3JICHCTBUS )KUBOT'O BEI[ECTBA

Ha Ouocdepy.
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AHaM3UpOBaTh U OIICHUBATH
OMOJOTHYECKYIO HH(pOpMAIIHIO

0 IJI00ATBHBIX IKOJIOTHUECKUX
npobsiemMax 6uocgepbl, MOIydaeMyro
13 pa3HbIX HCTOYHUKOB.

OuenuBatsb Bkaaa B. 1. Bepnazackoro,
9. 310cca B CO3/IaHUE YUCHUS

o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBAHMUSI
oumocdepsl.
KpyroBopotsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHHMSI
ounochepnl. OcobeHHocTH OUOChEpHI
KaK r100abHOM SKOCHUCTEMBI.
JIlnHaMHU4Y€eCKOE PaBHOBECHE

B Ouocepe. KpyroBopoTsl BeliecTs
1 OMOTEOXUMHUYCCKHE ITHKJIIBI
(yraepona, azora). PUTMUYHOCTH
SIBIICHUH B Onocdepe.
JemoHcTpanumn

Tabauywvl u cxemwi: «I"eocdepbl
3eminy, «DYHKITUU )KUBOTO
BeniecTBa», «kKpyrosopor azora

B Tipupoze», «Kpyrosopot yriepoaa
B Tipupoze», «KpyroBopot kuciopoaa
B IIpupoae», «KpyroBopoT BOIbI

B TIPUPOICH

PackpriBaTh conmepikanue TEepMUHOB

Y TIOHSATHUH: TI00ATbHAS SKOCUCTEMA,
JTMHAMHYECKOE paBHOBECHE,
KPYTrOBOPOTHI BEIIIECTB,
OMOTCOXUMUYECKHUE ITHKITHI.
XapakTepu3oBaTh 0COOEHHOCTH
ouocdepsl Kak riodaTbHON
HKOCUCTEMBI.

Omnpenensats GyHKIHIO OMOChEpsI

B oOecrieueHnr OMOTEHHOTO
KPYroBOpOTa BEIIECTB Ha TUTAaHETE.
XapakTepru30BaTh OCHOBHBIC
KPYrOBOPOTHI: BOJBI, yIIIepO/ia, a30Ta.
CpaBHHUBaTh OCOOEHHOCTH KPYrOBOpPOTa
Pa3IMYHBIX BEIICCTB.

OueHnBaTh 3Ha4EHUE KPYTOBOPOTa
BEIIECTB IS CYIIICCTBOBAHUS KU3HH
Ha 3eMIe.

OOBICHATH POJIHL OPraHU3MOB
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B OHMOJIOTHYECKOM KPYrOBOPOTE
BEIIECTB.

BoIBIIATh TUHAMHUUECKOE PAaBHOBECHE
oumocdepsl.

[TpuBOIUTH MPUMEPBI PUTMUIHOCTH
SBJICHUH B Onocdepe

10.3 | 30HATBLHOCTH
ouocdepsl. OCHOBHBIC
OMOMBI CYIIIH.

Y CTOMYUBOCTH
ouochepsl

3oHanbHOCTH Ouochepsl. [lonsTue

0 ouome. OCHOBHBIE OMOMBI CYIIIH:
TYHJAPA, XBOMHBIE JIECA, CMEILIAHHbIC

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, IYCThIHU, TPOIIMYECKHUE JIECA,
BBICOKOTOpbsi. KimmMar, pacTuTensHbIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.
Crpyktypa u QYHKIUS )KUBBIX CUCTEM,
OILIEHKA UX PECYPCHOT0 MOTEHIHAJIA

u 6nocepHbIX QYHKIIHIA.
JemoHcTpanumn

Tabauywvt u cxemol: «OCHOBHBIE OMOMEI
cymm», «KnmuMmarnueckue nosca
3emuny», «Tynapan, «Tairay,
«CMeIIaHHbIN JIeCy,
«InpOKONUCTBEHHBIN JIecy», «CTenby,
«CaBanHay, «IIycTbiHY,
«Tponmueckuit necy.

Oo6opynoBanue: repOapuu pacTEHUM
pPa3HBIX OMOMOB; KOJUIEKIIUU dKUBOTHBIX

PackpeiBath coaepxaHne TEPMUHOB
Y TIOHSTUM: OMOMBI, TYH/IpA, XBOMHBIC
Jieca, CMEILIaHHbIE JIeCa,
IIMPOKOJIMCTBEHHBIE JIeCa, CTENH,
CaBaHHBI, ITYCThIHU, TPOIIUYECKUE JIECa,
BBICOKOTOPBSI.

[TokasbIBaTh Ha KapTe

1 XapaKTEepU30BaTh OCHOBHBIE OMOMBI
CYILIH.

CpaBHuBaTh OCOOCHHOCTH KJIMMATa,
[0YB, PACTUTEIBHOIO U KUBOTHOT' O
MHUpa pa3HbIX OMOMOB CYIIN 3EMJIH.
BbISBAATE NIPUYMHBI 30HATTbHOCTH

B Ouocdepe

Hroro yacoB 1o Teme
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11

Tema «Ye0BeK U OKpyxKaOIIAsA Cpelar

11.1

Bo3snerictBue
yejoBeka Ha Ouochepy

2

DKOJIOTMYECKHE KPU3HUCHI U UX
pu4uHbL. Bo3nelicTBue yenoBeka

Ha 6uocdepy. 3arpsa3HeHUE BO3YIIHON
cpenbl. OxpaHa BO3/lyxa. 3arpsi3HEHUE
BOZHOI cpenibl. OxpaHa BOAHBIX
pecypcoB. Pa3pyiienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHeHune
KJIUMaTa.

JdeMoHCcTpanuun

Tabnuyvl u cxemvl: «3arpsa3HeHUE
atMocgeps», «3arps3HeHne
runpocheps», «3arpsa3HeHHE MTOYBBI»,
«ITapHukoBbIN 3PPexT»

PackpeIBaTh comepxaHue TEPMHUHOB

U MOHATHI: aTMocdepa, BelecTna-
3arpsi3HUTEIN, TAPHUKOBBINA d(PPEKT,
«030HOBAS JIBIPA», KKUCIOTHBIC
0K, Tuapochepa, SBTpoduKarms
BOJIOEMOB, [10YBa, PO3HUs MOUB,
NECTUIUbI, SKOJIOTHUECKUI

KpU3HC.

AHan3upoBaTh aHTPOIOT€HHbIE
(hakTophl BO3/ICUCTBUS Ha Orochepy
(ponb uenoBeKa B MPUPOJIE) HA PA3HBIX
ATamax pa3BUTHSI YEIOBEYECKOTO
oOu1ecTBa.

XapakTepu3oBaTh ri100aIbHbIC
HKOJIOTMYECKUE TTPOOIIEMBI;

OCHOBHBIE HCTOYHUKHU aTMOC(EPHBIX
3arpsi3HEHUI; YKOJIOTHIECKIE
po0JIeMbl, CBSI3aHHBIE C YBEIMUYECHUEM
TpaHCHOPTa B KPYIMHBIX TOPOJIAX;
ABTPO(UKAIMIO BOJJOEMOB,;
MOCIIEICTBUS 3arPsI3HEHUS BOJT
XUMUYECKAMH BEIIECTBAMH;
BO3/ICHCTBHEC YEIOBEKAa Ha TTOYBEHHBII
MTOKPOB.

ApryMeHTUpOBaTh 3HAYEHUE
HKOJIOTMYECKUX 3HAHUH B PEIlICHUN
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BOIIPOCA O MOJJAEPKAHUN YCTOMYNBOCTH
ouochepsl

11.2

AHTpPONIOT€HHOE
BO3JICHCTBUE

Ha PACTUTEBHBIN U
JKUBOTHBINA MUD.
OxpaHna npupoabl

AHTpPOIIOT€HHOE BO3/ICNCTBUE

HA PaCTUTENBHBIA U )KUBOTHBIN MUP.
OxpaHa pacTUTETHLHOTO U KUBOTHOTO
Mupa. OCHOBHBIC TTPUHITUTIBI OXPAHBI
npuposl. Kpacasie kauru. Oco6o
OXpaHsieMble MPUPOHBIE TEPPUTOPUHU
(OOIIT). boranuueckue cajbl

U 300JI0TUYECKHE TTapKH.
JdeMoHcTpanuun

Tabauywvt u cxemol: «Ocobo

OXpaHsEMbIE IPUPOJHBIE TEPPUTOPUI.

Oo6opynoBanmue: gororpadun
OXpaHsIEMbIX PACTEHUHN U )KUBOTHBIX
Kpacnout knuru PO, KpacHoit kHurn
peruoHa

PackpriBaTh copep:kaHue TEPMUHOB
Y MOHSTUM: COKpAILICHUE
O6unopa3zHooOpasusi, OXpaHa IPUPOJIbI,
0c000 OXpaHseMbIe TPUPOTHBIE
tepputopun (OOIIT), 6oTannueckmii
caji, 300JIOTMYECKUH TapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHHi 1 )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI IPSIMOTO

1 KOCBEHHOT'O BO3JICUCTBUSI YeJIOBEKa
HA PaCTUTENbHBINA U >KUBOTHBIN

MUP.

XapakTepu3oBaTh MPUHITUIIBI
«BcemMupHOM CTpaTeruu OXpaHsbl
MIPUPOIBI».

[lepeuncnsaiTh 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

ITpuBoautes npumepsl OOIIT,
PacMoJIOKEHHBIX B CBOCH MECTHOCTH.
Jloka3bIBaTh HA IPUMEPAX OMACHOCTH
COKpalleHus1 OMOJI0THYECKOro
pazHoo0pa3us 3eMII.

[IpuBOIUTH TPUMEPHI PEAKUX

Y MAJIOYMCJICHHBIX BUJIOB PACTCHUI
U ’KMBOTHBIX CBOEH MECTHOCTH,
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3aHECEHHBIX B KpacHble KHUTH
pernoHoB U KpacHyto kuury PO

11.3 | PanmonanpHOE 2 OCHOBHBIE TPUHIIUIIBI YCTOMYMUBOTO PackpeiBath coaepxkaHne TEPMUHOB
MIPUPOAOIIOJIb30BAHUE Pa3BUTHS YEJIOBEUECTBA U IPUPOJIBL. Y MOHATUN: PallMOHAIIBHOE
Y YCTOMYHBOE PanmonansHOE IpUpOIOIIOIB30BaHUE MIPUPOAONOJIB30BAHNE, YCTOUUNBOE
pa3BUTHE U COXPaHEHHE OMOJIOTHYECKOTO pa3BUTHE, TPUPOAHBIE PECYPCHI,
pa3zHooOpasus 3eMIu. SKOJIOTUYECKUU CIIE]T.
OO61re 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE MPUHITUITBI
rJ100AJTbHBIX SKOJIOTUYECKHUX YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA
Kpu3ucoB. OCOOEHHOCTH U TIPUPOJBI.
COBPEMEHHOI'0 KPU3UCA U €TO OnuceIBaTh HEMCUEPTAEMBIE
BEPOSATHBIE TTOCIEACTBUA. Y HCUEPHAEMbIE IPUPOIHBIE PECYPCHI,
Pa3BuTre meToq0B MOHUTOPHUHTA MOJYEPKUBAs] OTHOCUTEIIHOCTh
Pa3BUTHS OMACHBIX TEXHOT€HHBIX HEUCYEPIAEMOCTH TPUPOIHBIX
ITPOLIECCOB. PECYPCOB; XapaKTEPU30BATh ITPOLIECCHI
JemoHcTpanumn MX BO3HUKHOBEHUS U YCIIOBUS CPEJIBI,
Tabauywl u cxemol: «Moaenu MPUBOIAIINE K UX (HOPMHUPOBAHUIO.
yIpaBJsieMOro MUPa PackpbiBaTh po0IeMBbI paIuOHATILHOTO
IPUPOAONOJIB30BAHUS U HAXOIUTh ITyTH
UX pELICHUS
Hroro yacoB o Teme 6
PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUN

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
MPOI'PAMMBI CPETHEI'O OBILEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEPXAHMUS IO BUOJIOT N

IIpoBepsiembie Ha EI'D nmo Ouosiorumn TpedoBaHus K pe3yjibTaTaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero o0pa3oBaHus

Kon
TIPOBEPSEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPETHETO OOILEro
oOpazoBaHus

1

ChopMHUPOBaHHOCTh 3HAHHH O MECTE M POJU OHMOJOIMH B CHCTEME
CCTECTBEHHBIX HAyK, B (DOPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B IMO3HAHHUHU 3aKOHOB MPHPOJBI U PEIICHUH
JKA3HEHHO  BAXXHBIX  COLMAJBHO-DTHYECKUX, OKOHOMHYECKHX,
OKOJIOTHYECKUX MPOOJIeM YeIIOBEYeCTBa, a TakkKe B PEIICHUHU
BOIPOCOB PaI[MOHAJILHOIO MPUPOIOIOIB30BaHUS, B (OPMUPOBAHHUH
IICHHOCTHOIO OTHOIICHHS K TIPHUPOJC, OOINECTBY, YEIOBEKY;
0 BKJIQJIC POCCHICKHX M 3apyO0EIKHBIX YUCHBIX — OMOJIOTOB B Pa3BUTHE
OMOJIOrHH

Bnagenue cucremoil 3HaHM 00 OCHOBHBIX METOAAX HAY4YHOIO
MO3HAHMUSI, MCTIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIIEIOBAaHUSIX JKUBBIX
O0OBEKTOB W JKOCHCTEM (OHMHCaHHME, U3MEpPEeHHEe, MPOBEICHUE
HaAOIOJIEHHI); crocoOaMH BBISBICHHUS M OLCHKHM aHTPOIOT€HHBIX
W3MEHECHUH B IIPUPOJIE.

YMeHHE BBIIBUraTh TMIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIbHBIMU
cpeacTBamu, (QOpMYJHpYys 1LEJlb HCCIEIO0BaHUS, AaHAIU3UPOBATh
IIOJIYYECHHBIE PE3YJIbTATHI U J1€J1aTh BBIBOJBI.

BrisiBneHue 3aBUCMMOCTHM  MEXAY MCCIENYEMBIMU BEJIMYMHAMM,
O0BSICHEHHE TIOJYYCHHBIX PE3YAbTaTOB U (DOPMYTHMPOBAHUE BHIBOIOB
C UCITOJIb30BAHUEM HAaYYHBIX ITOHATHM, TEOPUN U 3aKOHOB

YMeHue BIageTh CUCTEMOM OWOJIOTMYECKHX 3HAHUM, KOTOpas
BKJTFOYACT: OCHOBOIIOJIATAIONTNE OMOIOTMYECKUE TEPMUHBI U TIOHATHS
(KW3HB, KIETKA, TKaHb, OPTraH, OpPraHW3M, BHJ, TOMYJISAIHA,
JKocHucTeMa, OuoreHo3, Ouocdepa; MeTabOIU3M, TOMEOCTa3,
KJICTOYHBIM ~ MMMYHHUTET, OWOCHMHTE3 Oenka, OHOIOJIMMEDHI,
JIMCKPETHOCTb, caMOPETYJISIIHS, CaMOBOCITPOU3BEICHHUE,
HACJCACTBEHHOCTh, HM3MEHYMBOCTb, OJHEPro3aBUCHMOCTb, POCT
U Pa3BUTHE);
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ouosnormueckue  Teopuu:  kieroyHas Teopuss 1.  IlIBaHHa,
M. IlIneinena, P. BupxoBa; KIOHAIbHO-CEJIEKTUBHOIO UMMYHUTETA
IL Opaux, n.n. MeuHuKoBa, XpPOMOCOMHas TEOpHUs
HacieAacTBeHHOCcTH T. Moprana, 3aKOH 3apOJBIIIEBOIO CXOICTBA
K. bapa, sBomouronnas teopus Y. /lapBuHa, CHHTETHYECKAS] TEOPHUS
ABOJIIOIIMH, Teopus aHTponoreHesa Y. JlapsuHa; Teopust OuoreoneHosa
B.H. CykaueBa; yuenue H.M. BaBuioBa o neHTpax MHOrooOpaszus
Y NPOUCXOXKIECHUS KyJIbTYpHbIX pacteHuid, yueHue A.H. Ceeprosa
0 NyTAX W HampabJICHUAX dBoirolnu, ydeHue B.M. BepHauckoro —
0 6uocdepe); 3aK0HBI (eAMHOOOPA3Us TOTOMKOB IIEPBOT0 ITOKOJICHMUS,
paciieruieHuss IPU3HAKOB, HE3aBUCHMOIO HACIJIEOBAHMS IPU3HAKOB
I'. Menpnens; CUEIUIEHHOTO HACJIEIOBAHUSA NPU3HAKOB U HAPYLICHUS
cuerieHnss reHoB  T.  MopraHa; TOMOJIOTMYECKHX  PSAOB
B HaciencTBeHHOM u3MeHuuBocth H.M. BasuioBa; renernueckoro
paBHoBecust [[x. Xapau u B. BailinOGepra; 3apobIiieBoro cxojcTBa
K. Bapa; 6uoreneruueckuii 3akon J. ['exkens, @. Mrosiepa);
IPUHIUIBI (YUCTOTHI FTaMET, KOMILJIEMEHTAPHOCTH);

npaswia (MuHuMyma tO. JInOuxa, 3KOJIOrM4ecKO MUpaMuJIbl YUCEl,
OMOMACCHI ¥ SHEPTHN);

runote3bl  (koanepBarHod A.M. OmnapunHa, nepBUYHOrO OYyIhOHA
Jx. Xonnaeitna, mukpocgep C. @okca, pudbo3uma T. Uek)

YMeHHe pemath IOUCKOBbIC OWOJIOTMYECKUE 3a7add;, BBIABIISTH
IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U MEXTY UCCJICTYEMBIMU
OMOJIOTMYECKUMH OOBEKTaMH, IIPOLIECCAMH M SBIICHHSMH, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH TIOJY4YE€HHBIX PE3YJIhbTaTOB;
COCTaBJISITh TEHOTUITMYECKUE CXEMbI CKPEIITUBAHMS JUIsl Pa3HBIX TUIIOB
HACJICIOBAaHUS TIPU3HAKOB Yy OPraHW3MOB, COCTaBJISATh CXEMBbI
NEPEeHOCa BEIIECTB M JHEPrud B O3KOcHcTeMax (IeNMy IMHTaHHS,
MUIIEBHIC CETH)

YMeHHe ~ yCTaHaBIMBAaTh  B3aUMOCBSI3H  MEXKJIY  CTPOCHHEM
U (QYHKUMSIMHU: OpPraHOMZIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu
U CHCTEMaMU OPIraHOB Yy PAaCTCHHi, KUBOTHBIX U YEJIOBEKA; MEXKIY
JTarnaMu 0OMEHa BELIECTB; dTallaMH KJIETOYHOTO LIMKJIA U )KU3HEHHBIX
IUKJIOB  OPraHU3MOB; J3TalamMd 3AMOPUOHAIBHOIO  Pa3BUTHUS;
TE€HOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (PaKTOpPaMH Cpeibl OOUTAHUS;
IpoLEcCaMU  3BOJIIOLMM; JABMKYIIMMHU CHUJIAaMU  aHTPOIIOT€HE3a;
KOMITIOHEHTaMH Pa3JIMYHbIX 3KOCHUCTEM M MPUCIOCOOJEHUAMH K HUM
OpraHu3MOB

YMmenue BbIICIIATh CYIICCTBECHHBIC ITPU3HAKU:!
CTPOCHHA BHUPYCOB, KJICTOK IIPOKAPHOT U 3YKAPHUOT, OAHOKJICTOYHBIX
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¥ MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIIEHO30B, YKOCUCTEM
U Ouocdepbl; CTPOCHUS OpPraHOB W CUCTEM OpPraHOB pacTEHMI,
KUBOTHBIX, YeJI0BEKa, IIPOLIECCOB KU3HEIEATEIILHOCTH,
IPOTEKAIINX B OpPraHU3Max pAacTEHUM, XUBOTHBIX W YEJIOBEKA;
OMOJIOTHYECKUX TIPOIECCOB: OOMEHa BemecTB (MeTabonu3m),
uH(pOpMalM ¥ TPEBpALIEHUS] SHEPruu, OpPOKEHUs, aBTOTPO(HOIO
U TeTepoTpoHOro TUIIOB MUTaHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOoreHe3a, IMOpUOreHe3a, NoCTIMOPHOHAIILHOTO
pa3BUTHSI, PA3MHOXKEHHUS, WHIAMBUIYAILHOTO Ppa3BUTUS OpPraHU3Ma
(oHTOreHe3a), B3aMMOJICHCTBUA TE€HOB, Te€Tepo3uca; JIEeUCTBUI
UCKYCCTBEHHOTO  OTOOpa,  CTa0WIM3HUPYIOLIEro,  ABIMXKYIIETO
U Pa3pbIBAIOLIETO E€CTECTBEHHOIO0 OTOOpa;  aJIonaTpH4ecKoro
U CUMIATPUYECKOrO0 BHUI000PA30BAHMS; BIMSHMS JABMXKYLIUX CHII
9BOJIIOLMM  HAa  TEHO(QOHJ  MONYJSIUH;  [PUCIOCOOIEHHOCTH
OpPraHu3MOB K cpele OOWTaHMs, 4YEpEeJOBAHUsS HAINPaBICHUM
ABOJIIOLIMU; KPYTOBOPOTA BEIIECTB U [TOTOKA YHEPTUH B 3KOCUCTEMAX

ChopMupOBaHHOCT, yYMEHHS BBIJETSATh CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK MPOKApUOT U DYKAPUOT; OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX  OpPraHU3MOB,  BHUJOB,  OHOr€OIEHO30B
U DKOCHUCTEM; OCOOEHHOCTHM TMpOILIECCOB OOMEHa  BEIECTB
U TIPEBpAIlCHUS DHEPrUH B KIETKE, (POTOCHHTE3a, TUIACTHYECKOTO
U DHEPreTUYecKkoro oOMeHa, XEeMOCHUHTe3a, MHUTO03a, Meio3a,
OIUTOIOTBOPCHMS, PAa3BUTHS W Pa3MHOKCHHS, WHIWBHIYATbHOTO
pazBuTHsi opraHu3ma (OHTOreHe3a), OOpbObI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIIEHHOCTH
OpPraHu3MOB K cpejie OOMTaHUs, BIMSHUS KOMIIOHEHTOB IKOCHCTEM,
AHTPOINIOT€HHBIX W3MEHEHUW B JKOCHCTEMAX CBOE€W MECTHOCTH,
KpYroBOpOTa BEIIECTB U MPEBpALIEHUsI SHEPTUU B Onochepe

YMmenue UCIOJIb30BATh COOTBETCTBYIOIIUE apryMeHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTUIO M CHUMBOJIUKY JJIsl JOKa3aTellbCTBa
POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3H
OpPraHu3MOB M Cpelbl OOMTAaHMS;, E€IUHCTBA YEJIOBEUYECKHX pac;
HEOOXOAMMOCTH  3/I0pOBOTO  o0paza  JKM3HM,  COXpaHEHMs
pa3HoOOpa3usi BUJOB U SKOCHCTEM KakK YCJIOBHUS COCYLIECTBOBaHUS
IIPUPOJIBI U YETIOBEUECTBA

YMeHHe KPUTHYECKH OIICHMUBATh HWH(OpPMAIUI0 OHOJIOTHYECKOTO
COJIEpXaHUSI; UHTEPIPETUPOBATh ITUUECKUE ACIIEKThl COBPEMEHHBIX
HUCCICAOBAHUM B OWOJIOTMHM,  MEIMIMHE, OHOTCXHOJOTHH,
paccMaTpuBath TJI00ATbHBIE SKOJIOTMUYECKUE MPOOIeMbl COBPEMEHHOCTH,
dbopMHUPOBaTh TTO OTHOIIEHUIO K HUM COOCTBEHHYIO IMO3UIIUIO
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IlepeueHb 3J1eMeHTOB cofep:KaHusl, MpoBepseMbIX HA EI'D mo omonorum

Kon [IpoBepsieMbIl AJIEMEHT COACPIKAHUS

1 buonorus kak Hayka. JKuBbIe CUCTEMBI U UX U3y4YECHUE

1.1 CoBpemeHHasi OHMOJIOTHSI — KOMIUIEKCHasi Hayka. buonormdyeckue Hayku
W u3ydyaeMble UMM TpoOsiembl. DyHIaMeHTanbHbIC, NPUKIATHBIC
Y TIOMCKOBBIC HaYYHbBIC UCCIICIOBAHUS B OUOJIOTHH.

3navenue Ouonoruu B GOpMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsizanHbie ¢ Onosoruei. 3HaueHue OMOJOTUM
B MPAKTUYECKOUN JEATEIHHOCTU YEJIOBEKa: MEIUIIMHE, CEJILCKOM XO035HCTBE,
MIPOMBIIIIEHHOCTH, OXPAaHE MPUPO/IbI

1.2 KuBbie cuCTeMBbI Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XMUMHYECKOI'O COCTaBa, ITUCKPETHOCTh W IEJIOCTHOCT,
CJI0’KHOCTh u YIOPSA0OYEHHOCTD CTPYKTYPBHI, OTKPBITOCTb,
caMOOpraHu3alys, CaMOBOCIIPOU3BEICHUE, PA3IPaAKUMOCTh, U3BMEHUYNBOCT,
POCT U pa3BUTHE.

YpOBHM OpraHus3alid >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIECTOYHBIN,
TKaHEBbIM, OPraHU3MEHHBIMA, MOMYJIAIMOHHO-BUAOBOM, HSKOCHUCTEMHBIN
(buoreornienoTuueckuii), 6uochepusiit. [Iporeccrl, MPOUCXOAIINE B KUBBIX
cucteMax. OCHOBHBIC TTPU3HAKH KUBOT0. JKM3HB Kak (hopma CyIecCTBOBaHUS
MaTepuu

1.3 Mertoasl Ouonorudyeckor Haykud. HaOmrogeHue, namepeHue, SKCIepruMEHT,
cucreMarrzanusi, meraaHanu3. l[loHsTHe O 3aBUCHUMOM M HE3aBUCUMOM
nepeMeHHou. lInanupoBanue skcnepumenta. [loctanoBka u mpoBepka
runote3. HyneBas rumnore3a. IloHsitTue BBIOOPDKM W €€ JOCTOBEPHOCTb.
Pazbpoc B Onomormueckux gaHHBIX. OIEHKA JOCTOBEPHOCTH IMOIYICHHBIX
pe3ysibTaToB. [IpUYMHBI UCKaXEHUS pe3yJIbTaTOB dKcnepuMeHTa. IloHstue
CTaTUCTUYECKOTO TECTa

2 Knerka kak Ovosoruyeckas cucrema

2.1 Knerka — cTpykTypHO-(QyHKIMOHAlNbHAs e€auHuLa KuBoro. KMcropus
OTKpbITUsl KieTkH. Pabotel P. I'yka, A. JleBenryka. Kinerounas Tteopus
(T. LlIBann, M. netineH, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOW TEOPHH.

Metonbl  MOJEKYJISAPHOM W KJIETOYHOM  OMOJIOTMU: MHUKPOCKOMUS,
xpomarorpadus, anekTpodopes, METOJ MEUYEHBIX aTOMOB,
nuddepennmanbHOe HEHTPUDYTUPOBAaHUE, KYIbTUBUPOBAHUE KIETOK

2.2 | XMMHYECKHH COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u ee ponb kKak pacTBOPHUTENS, peareHTa, y4acTie B CTPYKTYPUPOBAHUHN
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KJIETKH, TEIUIOPEry/siluh. MUHEpaabHble  BEIIECTBA  KJIETKH, HX
ouonornyeckas pojib. Poib KaTHOHOB U @aHMOHOB B KJIETKE.

buonornyeckue mnonumepsl. benku. AMUHOKHCIOTHBI COCTaB OEJIKOB.
CrpykTypsl OenkoBoi Mosiekybl. [lepBuuHas cTpykTypa Oenka, nenTuHas
CBsI3b. BTopuuHas, TpeTuyHasi, 4yeTBEpTUUHAsl CTPYKTYpbl. [leHaTypauus.
CpoiictBa OenkoB. Knaccudukanus OenkoB. buonormyeckue QyHKIMH
OEIKOB.

VYTieBoJIbl. Monocaxapuzpl, I CaxapuIbl, OJIMTOCaXAPUIbI
u nonucaxapuabl. OO TIaH CTPOSHUS U PU3NKO-XUMUYECKHE CBOMCTBA
yriaeBoJoB. buosnoruueckue QyHKIUN yTI€BOJOB.

Jlumunel.  T'mapodunsHO-ruaApoPoOHBIE  cBoiicTBa.  Kiaccudukarus

JIATTAIOB. Tpurnuuepuasl, dbochommmu b, BOCKH, CTEPOU/IBI.
buonornueckue Qynkiuu aunuaoB. OOIMIKME CBOWCTBA OHOJIOTHYECKHUX
MeMOpaH — TEKy4€eCTbh, CIIOCOOHOCTH K caMO3aMbIKaHHIO,
MOJIYIPOHUIIAEMOCT.

Hyxnennosie kucnotel. JJHK u PHK. CrpoeHne HyKIE€MHOBBIX KHUCHOT.
Hyxneotunpl. Ilpunuun komiieMeHTtapHocTu. llpaBuno Yapradda.
Crpykrypa IHK — aBoiinas cnupanb. MecToHaxoxAeHHE U OUOIOrHYEeCKUe
¢yuxuuu JHK. Buast PHK. ®yakuun PHK B kietke.

Crpoenne mosekynsl AT®. Makpospruueckue cBsisu B moiiekyie ATO.
buonornueckue ¢ynkiun AT®. BoccTaHOBIEHHbIE MEPEHOCUUKH, HX
¢bynaknuu B kinerke. CekBenupoBanue JJHK.

CrpykTypHas Onojorus: OnoxumMudeckue u Onodpusnueckue Uccie10BaHus
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYPhl OMOMOJICKYJT

2.3

Tunel KIETOK: JSyKapuoTHYecKass H mpokapuornueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUSI KIICTKH.

CrpoeHue mnpokapuoTHYeckord kieTku. KierouHass cTeHka OakTepuid
u apxeil. OCOOEHHOCTHM CTpPOEHMsSI TeTepoTpodHON U aBTOTPOdHOMN
MPOKAPUOTUYECKUX KIETOK. MecTO U pojib MPOKapUOT B OMOIEHO3aX.
Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTHYECKOU KJICTKH.
[Inazmatnyeckas memOpana (rutazmanemma). CTpykTypa Iuta3MaTuyecKkon
MeMOpaHbl. TpaHCHOPT BEMIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHY:
naccuBHbIN (mMuddy3us, odneruenHas nud@ys3usi), akTUBHBIN (IEPBUYHBIN
YW BTOPUYHBIN akTUBHBIA TpaHcnopt). llomynpoHunaeMocts MeMOpaHBbI.
Pabora HaTpuii-kaimeBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (PAromuTos.
Ox3omuto3. Knerounas crenka. CTpykTypa U PYHKIIMH KIETOYHON CTEHKHU
pacTeHwuii, rpuooB.

[urormnaszma. Iutozosb. [lutockener. ABuxenue mutorniaasmMbl. OpraHou sl
kieTkn. OqHOMEMOpPaHHBIE OPTAHOU Bl KJIETKH: DHIIOTUIa3MaTHIECKasi CETh
(BIIC), anmapatr TonbaXku, JTU30COMBI, HX CTPOCHHE U (PYHKIIMH.
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B3auMoCBsi3b  OJHOMEMOpPAHHBIX  OpPraHouAoB  KieTku.  CTpoeHue
rpaHyjsipHoro perukyinayma. CuHHTE3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX MeMOpaH. ['nmagkuii (arpaHyssipHbIN) SHIOMIA3MATUYECKUN
perukynym. CekperopHas ¢yHkuug anmapata [onpmku. TpancmopT
BEIIECTB B KIIETKE. Bakyonu pacTUTENbHBIX KJIETOK. KIIETOUHBIM COK.
Typrop.

IlonyaBTOHOMHBIE OPTAHOUABI KIIETKN: MUTOXOHJIPUH, TIJIACTUBI.
Crpoenue 1 QyHKIMH MUTOXOHApPUNA M mactui. [lepBuyHble, BTOpUYHbBIE
U CJOXHBIE TIACTUIIBI (DOTOCHHTE3UPYIOLIUX HYKApUOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JISNKOILIACTBI BBICHINX PACTCHUM.

HememOpannsie opranousl kiaetku CtpoeHrne U pyHKIUN HeMeMOpaHHbBIX
opraHousioB kietku. Pubocombl. MukpodunamMeHnTsl. MbllIeuHbIE KIETKH.
Mukpotpybouku. Knerounsiii mnentp. CTpoeHHE M JBH)KEHHE >KTYTHKOB
U pecHUYeK. MUKpPOTPYyOOUKH UTOMIIAa3Mbl. LIeHTproIs.

SAnpo. Obonouka siapa, XpOMaTUH, KapuoIruiazMa, sJIPbIIIKH, UX CTPOCHUE U
byHKIUH. S nepHbiit OCJIKOBBII MAaTpPHKC. IIpocTpaHcTBEHHOE
pacroJIo)KeHHEe XpOMOCOM B HHTepdazHoM snape. benku xpomaruHa —
TUCTOHBI.

Kiterounsie BkintoueHus1. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK JYKAPUOT
(pacTUTENbHOMU, )KUBOTHOU, IPUOHOIA)

2.4

AccUMWIIILIMSL U JTUCCUMWJISILUSL — JIBE CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BeIIECTB: aBTOTPO(PHBIN M rerepoTpodHbIi. YyacTue KHUCIOpona
B OOMEHHBIX MpoIeccax. OIJHEPreTuYeckoe O0ecrneyeHue KIETKU:
npeBpamienue AT® B oOmMeHHBIX mporeccax. DepMEHTATUBHBIN XapaKTep
peaKIuii KJIETOYHOro MeTadonu3Ma. DepMeHThI, UX CTPOCHHE, CBOICTBA
u  mexanusm  jedctBus.  Kodepmentsl.  Omimuus — gepmeHTOB
OT HEOPraHWYECKUX KaTaau3aTropoB. benku-aktuBaTtopel ©u  O€iKu-
UHTUOUTOPBL.  3aBUCUMOCTh  CKOPOCTH  (PEPMEHTATUBHBIX  PEAKIUi
OT pPa3JIMYHBIX (PAKTOPOB.

[lepBUYHBINI CUHTE3 OPTrAaHUYECKUX BELIECTB B KieTke. DotocuHTe3. Ponb
XJIOpoIu1acToB B Tpouecce (orocuHte3a. CBeroBas W TeMHOBas (ha3bl.
[IponykTtuBHOCTH  (oTOCHMHTE3a. BrnmsHue  pa3nuuHbiX  (pakTOpOB
Ha CKOpOCTh (poTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A.

XEeMOCHHTES. Pa3znoobOpa3ue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUu(uIUpyromue  OakTepuu,  Keile300aKkTepuu,  cepoOaKTepHH,
BOJIOPO/IHbIE OaKTepUH. 3HAUEHHE XEMOCHUHTE3a.

AHaspoOHbIe opranu3mbl. Buabl Opokenus. [IpomykTel OpokeHHS U HX
UCIOJIb30BaHUE YEJIOBEKOM. AHa’pPOOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30yIUTETN O0Ie3HEH.

AspoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOrO oOMeHa.
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[TonroroButensHbIN dTan. [TUKOIM3 — OECKHUCIOPOAHOE pACIICIIIICHUE
TJIFOKO3BI.

buonoruueckoe okuclieHUEe, WIK KJIETOYHOE JbIXaHue. Poiib MUTOXOHApUIA
B nMporeccax Ouonorudeckoro okucieHus. llukinueckue peaxiuu.
OxucnutenbHoe QocdopunpoBanne. I[IpenmyrecTBa a’poOHOro MyTH
oOMeHa BEHIECTB Mepea aHadpOOHBIM. D(PPEKTUBHOCTH IHEPreTUUECKOTO
oOMeHa

2.5

Peakunu MarpuyHoro cunresa. [IpyHIUII KOMIUIEMEHTAPHOCTH B PEAKLIASX
MaTpUYHOIO CHHTe3a. Peanuzanus HacjleICTBEHHOW HWHMopmaluu.
I'eneTnyeckuil Kox, €ro CBOWCTBA. TpaHCKpUIILUS — MAaTPUYHBIA CUHTE3
PHK. [IpuHIMIIBL TPaHCKPUIILIUU: KOMIIJIEMEHTapPHOCTD,
aHTUINAPAJUIEIIBHOCTh, ACUMMETPUYHOCTD. TpaHCasus U ee dTambl. Y yacTue
tpancnoptHeix PHK B Ounocunreze Oenka. YcnoBus OuocuHTe3a Oenka.
KoaupoBanne aMuHOKHCIIOT. Posib pubocom B OMocuHTE3€e Oenka.
Opranuzanus reHoMa y IPOKapUOT U 3YKapHOT. Peryisnus akTUBHOCTH
reHOB y npokapuot. ['unoresa onepona (. XKakoo, K. Mano). Perymsius
OOMEHHBIX MpoLIEeccoB B KieTke. Kierounslil romeocTas.

Bupycel — HeksleTouHbIe (POPMBI )KU3HU U 00JIUraTHbIe napa3uTel. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

Bupychbie 3a005ieBaHus yenoBeka, KUBOTHBIX, pactenuil. CITUJ[, COVID-
19, conmanbHbIe U METUITUHCKHUE TPOOIEMBI

2.6

Knerounsrii 1uki, ero mepuoanl W peryisius. WaTtepdasza u MUTO3.
Oco0eHHOCTH POLECCOB, MPOTEKAIIMX B MHTEepdase. [loaroroBka KieTku
K geneHuto. Ilpecunrernueckuii (MOCTMUTOTUYECKHI), CHUHTETUYECKUU
Y IOCTCUHTETUYECKUI (MPEMUTOTUYECKUI) TEPUOIbl UHTEP(a3bI.
Marpuunsiii cunte3 JAHK-pennukanus. Ilpunnunsr permmkanuu JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAJIIEIIBHOCTD.
Mexanusm pemukanuu  JIHK.  Xpomocombl. CTpoeHHE XPOMOCOM.
Tenomepbl U TenoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapUOTHII.
JIMIIONAHBIN U TalIOMJIHBIA  HAOOpPBl XpOMOCOM. ['OMOJIOTMYHBIE
XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue kmetkn — MuTO3. CTaguyM MUTO3a W NPOUCXOMSIIUME B HUX
npoueccel. Tumbl muTo3a. KapuokuHe3 u 1nuTokuHe3. buonormdeckoe
3HQYEHWE  MUTO3a. Peryminus  MUTOTMYECKOIO  LMKJIA  KJIETKH.
[Iporpammupyemas KieTouHasi THOEIb — anomnTo3.

DO yHKIIMOHATIBLHAS TEHOMHUKA

Opranusm Kak OMOJIOru4ecKasi CucTeMa

3.1

OI[HOKJ'IGTO‘-IHLIC, KOJIOHHUAJIBHBIC, MHOT'OKJICTOYHBIC OpraHnu3MBbI
N MHOI'OTKAaHCBBIC OPIraHU3MBEI.
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®opMbl pa3MHOXKEHHS OPraHM3MOB: Oecrionoe (BKIOYash BETreTaTHBHOER)
U 1mojoBoe. Buael Gecriosioro pa3MHOXKEHMs: TMOYKOBAaHHUE, CIOPYJIALIMS,
dbparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pazmHoxeHue. IlonoBeie kieTku, unu ramersl. Melio3. Craaun
Mmeno3a. [loBenenne xpomocom B menosze. Kpoccunrosep. bruomornueckui
CMBICIT M€I03a M TOJIOBOrO Tponecca. Meno3 U ero Mecto B KU3HCHHOM
LIUKJIE OPTraHU3MOB.

IIpenzaponsiiieBoe passurue. ['amerorenes y >)xuBOTHbIX. 110J10BBIE XKeme3bl.
OOpa3zoBaHre W pa3BUTHE MOJOBBIX KieTOK. CriepMaTOreHe3 M OOreHE3.
Crpoenne mosoBbIX KieToK. OMIOA0TBOPEHNE U IMOPHUOHATILHOE pa3BUTHE
KUBOTHBIX. CmocoObl  OIJIOJOTBOPEHUS:  HApy)KHOE, BHYTpPEHHEE.
IlapTeHorenes.

WuauBuayansHoe — pa3BuTtHe  opraHu3moB  (oHTorene3).  Cranuu
AMOpHOreHe3a KUBOTHBIX (Ha mpumepe Jarymku). Jpo6nenue. Turmb
npobsienust. OcoOEHHOCTH JpOOJIEHUS MIICKOMUTAIONINX. 3apO/IbIIIeBbIe
JUCTKU (TacTpyiisiuus). 3akjiajka OpraHoB M TKaHEH M3 3apOJIbIIIEBBIX
JUCTKOB. B3auMHOe BIHMSHME 4YacTed pa3BUBAIOLIErOCS  3apoJbllia
(aMOpuoHalIbHAsT MHAYKLHMSA). 3aKiajika MJIaHa CTPOEHUsS KMBOTHOTIO Kak
pe3yabTar HEPAPXUYECKUX B3aMMOJICVCTBUI TEHOB. Bnusinue
Ha SMOpPHOHAIILHOE PAa3BUTHE PA3NMUYHBIX (PAKTOPOB OKPYKAIOLIEH CpENbl.
Poct u pazButue sxuBoTHbIX. [locTomOpuonaneHbiii mepuon. [Ipsmoe
U HempsimMoe pa3Butue. PasButrue ¢ meramoppo3oM y OECrO3BOHOUHBIX
M TI03BOHOYHBIX JKMBOTHBIX. bHOIOrmueckoe 3HA4Y€HUE MPSMOro
U HEOpSMOr0 pa3BUTHUA, UX PacIpOCTpaHEHUE B mpupone. Tumbel pocra
KUBOTHBIX. DaKTOpPHI PEryNAIMU POCTa KUBOTHBIX W ueyoBeka. Craauu
MOCTAIMOPUOHAILHOIO Pa3BUTUSL Y JKUBOTHBIX U 4enoBeka. [lepmonbl
OHTOTrEHE3a YEJIOBEKA.

PasmHoxenue u paszputue pacteHuil. ['amerodput u cmopodur. Meiios
B JKU3HEHHOM IIMKJe pacTeHuil. OOpa3oBaHHEe CIIOp B IpoOIEcce Meio3a.
['amertorene3 y pacreHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
OpraHu3moB. JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHHUM.
OOpa3oBaHre W pa3BUTHE CEMEHHU. MeXaHW3Mbl PETYISLHU OHTOrE€HEe3a
Yy PaCTeHHUH U KUBOTHBIX

3.2

HUctopuss  craHOBiE€HWS W pa3BUTUS  TEHETHMKHM  KaK  HayKH.
OCHOBHBIE TE€HETHYECKHE TIIOHATHS W CHMBOJIBI. | OMOJIOTHUYHEBIC
XPOMOCOMBI, aJIeIbHBIC I'CHBI, aJIbTEPHATUBHbBIC MPU3HAKH,
JIOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0TA, YUCTAS
JIMHUS, THOPHUIBI, T'€HOTHII, (dheHoTHII. OCHOBHEIE METObI
T'€HETUKU: TUOPHJIONOTHISCKUH, IIUTOJIOTUYUECKHUM, MOJIEKYJISIPHO-
T€HETUYECKUM
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3.3

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH
€IMHO00pa3usi THOPUAOB MEPBOro MoKoyneHus. [IpaBuino JOMUHHUPOBAHUS.
Bropoii 3akoH MeHnends — 3aKOH  paCILUCIUICHHWS  [PU3HAKOB.
[Mutonoruueckue OCHOBBI MOHOTMOPHAHOIO CKpemuBaHus. ['umnoresa
YUCTOTBI FaMeET.

AHanuzupyromiee CKpPELIMBAHHUE. [TpomMexxyTOUHbIN XapakTep
HacienoBaHus. Paciienienue npu3HakoB MPY HETIOJIHOM JOMUHHUPOBAHUH.
Hurubpunnoe ckpemmBanue. Tperuit 3akoH MeHaens — 3aKoH
HE3aBUCHMOIO HACJIEAOBaHWs NPHU3HAKOB. lluToormyeckne OCHOBBI
JUTHUOPHUIHOTO CKPEIIUBAHMUS.

CuermienHoe HacnenoBanue npu3HakoB. Pabotel T. Moprana. CuernneHHoe
HACJIEA0BaHNE T'€HOB, HAPYIIECHNE CLEIJIEHUS MEX 1y TeHaMu. XpOMOCOMH ast
TEOpUsl HACIEICTBEHHOCTH.

I'enernka mosa. XpoOMOCOMHBIN MEXaHU3M ONPEIECICHUS I0JIa. AyTOCOMBI
U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi ¥ TE€TEpOraMeTHBIA IIOJI
['eneTnyeckas CTpyKTypa IOJIOBBIX XpoMocoM. HacienoBanue npu3HAKoB,
CUEIUIEHHBIX C MojaoM. ['eHoTun kak nenoctHas cucrema. llnerorponus —
MHO>KECTBEHHOE JICUCTBHE reHa. MHOXeCTBEHHBIN aJICIIU3M.
B3anmopelnictBue HeannenpbHbIX TEeHOB. KomIuieMeHTapHOCTh. JNHCTa3.
[Tomumepus

3.4

B3aumogeiictBue reHoTunia W cpelabl npu (GopMupoBaHUU (DEHOTHUIIA.
N3menunBOoCTh mpu3HakoB. KauecTBEHHBbIE M KOJIMYECTBEHHBIC MPU3HAKHU.
Byl ©13MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJICACTBEHHAS.
Monudukannonnas HW3MEHYUBOCTh. Pomb cpenbl B (OpMHUpPOBAHUU
MOAU(PUKAIIMOHHON  W3MEHYMBOCTH. Hopma  peaknuu  TpuU3HaKA.
Bapuanmonnsiii psin v BapuanmonHasi kpusasi (B. Moranncen). CpolictBa
MOAU(PUKAITMOHHON U3MEHUYHBOCTH.

['enoTunuueckas N3MCHYHNBOCTD. CBoiicTBa FeHOTUINYECKON
HN3MCHYMBOCTH. BI/II[BI FeHOTUIIMYECKON HM3MEHYMBOCTH: KOM6I/IHaTI/IBHaH,
MyTallMOHHaAI.

KomOuHaTnBHas M3MEHYMBOCTH. MeWO3 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYHMBOCTH. PoJIb KOMOMHATHBHONW HW3MEHYMBOCTH
B CO3/IaHUM TEHETUYECKOI0 pa3HOOOpa3us B Mpejenax OJHOro BUa.
MyranroHHass W3MEHYMBOCTh. BUIbI MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W UWHIAYLMPOBAHHBIE MyTaluH. SJIepHbIC
MW IUTOIUIa3MaTtudeckue myrtanuu. CoMaTudecKUe W T0JIOBbIE MYTAIlWH.
IIpruriHbl BO3HUKHOBEHHS MyTrauud. MyTareHl W WX BIWSIHUE HA
OpraHu3Mbl.  3aKOHOMEPHOCTM  MYTAallMOHHOTO  TIpolecca.  3aKOH
TOMOJIOTHYECKHUX PsAJIOB B HacieAcTBeHHOM n3aMeHunBocTu (H.M. BaBuios).
BuesanepHas ©3MEHYMBOCTh M HACJIEICTBEHHOCTD
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3.5

Kapuotun uenoBexka. MexyHapo/iHasi mporpaMMa HCCIEIOBaHUS T€HOMA
yejaoBeka. MeTonbl HM3Yy4EHHUsS TEHETUKHM 4YEJIOBEKAa: T'€HEaJIOrH4YeCKHui,
OJIM3HEIIOBBI, IIMTONeHETHYCCKU, MOMYJISIIIMOHHO -CTaTUCTUYECKUHA,
MOJIEKYJIApHO-TeHETHUEeCKU. COBpEMEHHOE  ONpEJCICHUE T'€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, T'E€HOTUINMPOBAHUWE, B TOM YHCIE
¢ momomeio [II[P-amanmm3a. HacnencrBeHHble 3a00JICBaHUS YEIOBCKA.
['enHble U XpoOMOCOMHBIE OOJI€3HHU YeloBeKa. boje3Hu ¢ HaciieICTBEHHON
MPEAPACTIONIOKEHH OCTHIO. 3HaueHUE MEIHUITHCKOH FeHETHKHU
B NPEIOTBpALIEHUM W JICYEHUH TEHETHYECKHX 3a00JICBaHUM dYeIOBEKa.
CTBOJIOBBIE KIIETKHU

3.6

JlomecTukanuss M Cenekuus. 3apOKICHUE CEJIEKIMU W JOMECTUKALUU.
Yuenne H.M. BaBuioBa o ILEHTpax MNPOUCXOXKJICHUS U MHOT0oOpasus
KYJbTYPHBIX pacTeHHW. Poib cenexkuuu B CO3IaHUM COPTOB PACTEHUM
Y TIOpoJ1 *KUBOTHBIX. COpT, Mopo/a, MTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB
B HacleacTBeHHoM wu3MeHuuBoctd H.M. BaBunoBa, ero 3HaueHue
JUTSL CEJIEKIIMOHHOM paboTHhI.

Metonbl cenekiMoHHONM pa0oThl. MCKycCTBEHHBIH OTOOpP: MacCOBBIN
U WHIUBUIYaJbHBIM. Tambl KOMOWHAIMOHHOW cejekiuu. Vcnbitanue
MPOU3BOAUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO
OLIEHKU (DeHOTHIIa MOTOMCTBA M OTOOp MO F€HOTHUIY C MOMOIIbIO AHATIN3A
JHK.

HckycCcTBeHHBIM ~ MyTareHe3 KakK METOJ  CEJIEKIHMOHHOHM  padoThI.
PaguanoHHpli M XUMHYECKMA MYTAreHe3 KakK HWCTOYHUK MYyTaluu
y  KyIbTypHBIX ¢GOopM  opranu3mMoB. lcmomb30oBaHWE  TE€HOMHOIO
pemnakTUpoBaHus W MeToMoB pexkomMOMHaHTHRIX JIHK s momydenus
HMCXOAHOTO MaTepuralia JJisl CEJICKIINU.

[Tonyuenue MOJIUTUIOUIOB. BryrpuBuaoBas ruopuIA3aImS.
bnuskoponcTBeHHOE CKpelllMBaHWe, WM WHOpuauHr. HepoacTBeHHoe
CKpelllMBaHWe, WM ayTOpuJIuHr. l'erepo3c U €ro  MPUYMHBL
Hcnonb3oBanue rerepo3uca B cenekiuu. OTnpaneHHas TUOpUan3aIus.
[Ipeonosienue Gecniaoaus MEXBUIOBBIX THOPUIOB. [OCTHIKEHHS CENEeKIINU
pPacTEeHU U )KUBOTHBIX

3.7

OOBEeKTbI, UCHOIb3yEMblE B OMOTEXHOJOIMH, — KJIETOYHbIE M TKAHEBBIC
KyJIbTYpbl, ~MHUKPOOPTaHM3MBbI, HMX XapakTEepUCTHKA. TpaauuuoHHas
OMOTEXHOJIOTUA: XJIEOOMEeUeHUE, MOIYyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHO/JIETIUE. MukpoOroaoruyeckui CUHTE3. OOBEKTHI
MUKPOOUOJIOTHYeCKUX TexHosorui. IlpousBoacTBo Oenka, aMUHOKHUCIIOT
M  BUTAaMUHOB. VICKyCCTBEHHOE  OIUIOJOTBOpPEHHE. PekoHCTpyKuus
AWLEKIETOK U KIOHUPOBAHHUE MXUBOTHBIX. METOJ TpaHCIUIAHTALMH SIIEP
KJIETOK.
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XpoMOCOMHass W TEHHas WHXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha
U KoHcTpyupoBaHue pekomouHantHbeix JIHK. JlocTukenust u nepcrnekTuBbI
XpOMOCOMHOM W TEHHOW WH)KEHEepUH. MenuunHCcKue OHWOTEXHOIOTHH.
Hcrionp30BaHue CTBOJIOBBIX KJIETOK

Cucrema 1 MHOT00Opazue OPraHuyecKoro Mupa

4.1

buonornueckoe pazHooOpaszue opranu3smMoB. (CoBpeMeHHas CucTeMa
opranuueckoro mupa. [lpuHuuns! knaccudukanum opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB.

OCOOEHHOCTH  CTPOEHHS W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxew, OJHOKJIETOYHBbIE TPHUOBI, OAHOKIETOYHBIC
BOZOpPOCHH, Jpyrue mnpoructsl. KosoHnambHble Opranusmsl. JIBHyxeHue
OJTHOKJIETOYHBIX OPraHuW3MOB: aMeOOUJIHOE, >KT'YTMKOBOE, PECHUYHOE.
3ammTa y OAHOKJIETOUYHBIX OPraHU3MOB. Pa3nqpaxkuMOCTh y OJTHOKJIETOYHBIX
Opranu3MoB. Takcucsl

4.2

MHoOrokineTouHble pacTeHus. B3aumocBs3p YacTell MHOI'OKJIETOYHOIO
opranu3Ma. TkaHW, Opraibl M CHCTEMBl OPraHOB MHOT'OKJIETOYHOI'O
opranu3ma. OpraHu3sM Kak eauHoe uenoe. TkaHu pacreHuid. Turbl
pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHAs, MPOBOJsALIAs,
OCHOBHAsl, = MEXaHWYECKasl. OcoOeHHOCTH  CTpOEHHS, GyHKIMI
Y PacroJIOKEHNs TKAaHEW B OpraHax pacTeHUN

4.3

BereratuBHble M TIeHeEpaTUBHbIE OpraHbl pacTeHuil. DyHKIWU OpPraHoB
u cucrem opraHoB. Kapkac pacreHuid. [[BUK€HHE MHOTOKJIETOYHBIX
pacTeHuid: Tponu3Mbl M HacTUW. [lormomieHue BOIBI, YIJIEKHCIOrO Ta3a
W MUHEpPAIbHBIX BeEIIeCTB pacTeHusMU. Jlpixanue pactenuit. uddysus
ra3oB 4epe3 IOBEPXHOCTb KIETKH. TPaHCIOPTHBIE CHUCTEMBI PACTCHUMU.
Boinenenue y pacteHui. 3almra y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa MacCUBHON U XUMHUYECKOU 3aIUThl. OUTOHIIUIBI.
PaznpaxumocTp U perynsiuus y OpraHu3MoB. Pa3apakuMoCTh U perymsiuus
Y MHOT'OKJIETOYHBIX pacTeHUi. POCTOBBIE BelllecTBA U UX 3HAUYECHUE

4.5

MHOrOKJIETOYHBIE JKUBOTHBIE. B3amMOCBsA3p dYacTe€ MHOT'OKJIECTOYHOI'O
oprann3ma. TkaHu, OpraHbl M CHUCTEMBl OpPraHOB MHOTOKJIETOYHOTO
opranu3ma. OpraHusM Kak eauHoe 1enoe. I'omeocra3. TkaHU >KMBOTHBIX
MU 4ejioBeKa. THMbl >KMBOTHBIX TKaHEH: 3MUTEIMalbHAsA, COSIUHHUTEIbHAS,
MblIIedHas, HepBHasA. OCOOCHHOCTH CTPOCHUS, (PYHKIIUM M PACIIOIOKEHUS
TKAHEW B OpPraHax XKUBOTHBIX U YEIIOBEKA

4.6

Opranbl ¥ CHCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMM OpPraHOB M CHUCTEM
opraHoB. Omopa Tena  opraHu3sMoB. CKeleTbl  OJHOKJIETOYHBIX
M MHOTOKJIETOYHBIX JKMUBOTHBIX. HapyXHbII W BHYTPEHHUH CKEJET.
CrpoeHnue 1 TUTIBI COEAUHEHUS KOCTEN.
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JIBKeHe MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanue xuBOTHBIX. I[luTanume
MO3BOHOYHBIX JKUBOTHBIX. JlpIXxaHWe >KUBOTHBIX. KOXXHOE JbIXaHUE.
’KaGepHoe u jerouHoe JAbIXaHue.

JIpIxanve mo3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHasi cuUCTEMa YeIOBEKa.
MexaHu3M BEHTWISAIUU JIETKUX Y TOTHI] U MJICKOMUTAIONUX. TpaHCIOPT
BEIIECTB y OpraHU3MOB. TPaHCIOPT BEMIECTB Y KMBOTHBIX. KpoBeHOCHAs
cUCTeMa M e¢ opraHbl. KpoBEeHOCHasl cHCTeMa TO3BOHOYHBIX KHUBOTHBIX.
Kpyru  kpoBooOparmieHus. IBOIIOIMOHHBIC  YCIOKHEHUS  CTPOCHHUS
KPOBEHOCHOW  CHCTEMBbI  TO3BOHOYHBIX  JKHUBOTHBIX.  BblmeneHue
y opranu3MoB. Bwimenenue y XUBOTHBIX. COKpaTUTETbHBIE BaKyOJIH.
Oprans! Beifenernsi. CBs3b MOJIOCTH TENIa C KPOBEHOCHOM U BBIJICIUTEIILHON
cucteMaMd.  BplfeneHue y  TO3BOHOYHBIX  JKMBOTHBIX.  3aImura
y MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBEI W WX TPOU3BOJIHEIE.
PasmpaxuMocTh W perymsanus y  OpPraHM3MOB.  Pa3apakumMocTh
y OJIHOKJICTOYHBIX OpPraHW3MOB. TakCUCHL. Pa3apaxuMocTh W peryisius
Yy MHOTOKJICTOYHBIX PacTeHHI. POCTOBBIC BENMIECTBA M X 3HAYCHUE.
HepBrast cuctema u pediiekTopHas peryssius y MHOTOKJICTOYHBIX
JKUBOTHBIX. HepBHasi cucTtemMa M €€ OT/AEINbl. DBOJIONMOHHOE YCIOKHEHUE
CTPOCHUST HEPBHOM CHCTEMBI Y )KHBOTHBIX.

Pazpabotka anroputMoB u miporpamm it 3GHEKTUBHON (DYHKITMOHATIEHON
QHHOTAllUM TEHOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MUKPOOPTIaHU3MOB, PACTCHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA M €10 3JOPOBLC

5.1

Opranbl ¥ cucTeMbl OpraHoB uenoBeka. OTnaensl TOJIOBHOTO MO3ra
NIO3BOHOYHBIX >KUBOTHBIX. Pedexc u peduexktopHas ayra. be3ycioBHbie
U YCJIOBHBIE peduieKchl. ['yMopanpHas peryasius U SHIOKpUHHAs CHCTeMa
JKUBOTHBIX M 4esioBeka. JKeyie3bl SHIAOKPUHHOW CHCTEMBI U UX T'OPMOHBI.
[lerictBue TOpMOHOB. B3auMOCBA3b HEPBHOW M DJHAOKPHUHHOW CHCTEM.
['mnoranamo-runodusapuas cucrema. Peduekc u peduiekTopHas ayra.
be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI

5.2

3amuTa opranusmMa ot 6osne3neil. UMMmyHHas cuctema yenoBeka. KitieTouHslit
U TYMOpaJbHbIH  WMMYHHTET. BpoxneHHbIN, pHUOOPETEHHBIN
cneuupuueckuit UMMYHUTET. Teopus KJIOHAJIbHO -CEJIEKTUBHOIO
nmmynurera (II. Dpmux, @.M. bepuer, C. Tonerasa). BocnanurenbHble
OTBEThl OpPraHW3MOB. Pollb BpOXIEHHOrO HMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JICBaHUIM

5.3

KpoBenocnas cucrema u ee opranbl. Cepiie, KpOBEHOCHBIE COCYBI U KPOBb.
Kpyru kpoBooOpamienns. Pabora cep/iia u ee perysius
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5.4

Hpixanne uyenoBeka. Juddys3us ra3oB uepe3 MOBEPXHOCTh KIETKHU.
JIpIxarenbHas cucTteMa 4esnoBeKa. JlpIXareibHas MOBEPXHOCTh. Perymsanus
nbixaHus. J{pIxaTenbHble 00bEMBI

5.5

[InmeBapuTenbHad cucteMa denoBeka. OTaensl MUIIEBAPUTENBHOIO TPAKTA.
[InmeBapuTenbHble  Kele3bl. BHYTPUIIONOCTHOE MW BHYTPUKIIETOYHOE
MULLIEBAPEHNE

5.6

[ToxpoBel W ux mpomsBomHble. Opranbl BeiAencHHS. [loukn. CtpoeHwme
u (yaxkuuonupoBanue Hedpona. DumpTparus, cekpenus U 00paTHOE
BCAChIBaHNWE KaK MEXaHU3MBI pabOThl OpraHoB BbiaeneHus. OOpa3oBaHUe
MOYH Y YeJIOBEKa

5.7

JIBokeHre yenoBeka: MbliieuHas cucreMa. CKeJIeTHbIC MBIIIITHI M X padoTa.
CrpoeHue 1 TUTBI COEAUHEHUS KOCTEN

TGOpI/UI OBOJIIOIIHUH. Pa3Butue xxu3Hu Ha 3eMiie

6.1

OpomonnonHas Teopuss Y. JapsunHa. Ilpeamnochbulku BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HayyHas festenbHocTh Y. JlapBuHa.

JBwxkymue cwibl  dBomonMd  BugoB 1o Y. JlapBuHy  (BbICOKas
WHTEHCHUBHOCTH Pa3MHOKCHUS OpraHU3MOB, HACJIeICTBEHHAs
M3MEHYMBOCTb, 00pH0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIIN
oT00D).

Odopmnenue cunternueckoil Tteopuu sBomonuu (CTI). HeltpanbHas
Teopus HsBomonuu. CoBpeMeHHas 5SBOJIOIMOHHAS OWOJOTHs. 3HaueHUe
HBOJIIOIIMOHHON TEOPUHU B (DOPMHUPOBAHUU E€CTECTBEHHO-HAYYHOUW KapTHUHBI
Mupa

6.2

[Tonmynsuus Kak 31eMeHTapHas eIUHALA 3BOTOUNHA. COBpEMEHHBIE METO/IbI
OLIEHKH T€HETUYECKOI0 pa3HO00pa3us U CTPYKTYphI nonysiuuid. I3Menenue
reHooH/1a MONYJSAIUU KaK 3JIEMEHTApHOE 3BOJIOIMOHHOE SIBJIEHUE. 3aKOH
reaerndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOnemMeHTapHble (PaKTOPbl (IBUKYIIUE CUJIBI) SBOJIIOLHMHU. MyTallMOHHBIHI
npouecc. KomOuHatuBHas wu3MeHUMBOCTH. Jlpeid reHoB — ciiydaiiHble
HEHAIpaBJIICHHbIE M3MEHEHHUs YacTOT aienedl B momymsauusx. Dddext
ocHoBaTens. Murpauuu. W3omsauusa  nomymauuid: — reorpaduueckas
(mpocTpaHcTBEHHAs1), Onosiornueckas (penpoayKTUBHAS).

EctecTBeHHBII 0TOOp — HampaBisiomuil Qgaktop 3Bomouuu. Dopmbl
€CTECTBEHHOr0 OTOOpa: JBWXKYIIUN, CTAOMIM3UPYIOLIUH, DPa3pbIBAIOLINN
(mm3pynTuBHbIi). [logoBoi oTOOP.

[TpucrocoOneHHOCTh  OPraHM3MOB  Kak  pe3yjbTaT MHKPOIBOJIIOLHH.
Bo3HukHOBEeHHE  MPUCTIOCOONEHWN Yy  Opranu3MoB.  Apomopdo3bl
u  unumoanantanuu. Ilpumepsl mpucnocoOlieHUH Yy — OpraHHU3MOB.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputepun u CTpyKTypa. BumooOpasoBaHue Kak pe3ynbTar
MUKpo3Bomonuy. M3onsauusa — kioueBoit ¢pakrop BuaoodpazoBanud. [lytu
U CcrocoObl BHJA000pa3oBaHUs: ajuionarpuyeckoe (reorpaduueckoe),
CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILIONAU3ALINS,
ruOpuanzanus). JIuTensHOCTh 3BOIIOLIMOHHBIX POLIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTUYECKOTO pa3Hoo0pasusl.

Ponp »BoMOLIMOHHON OuWoONOrMM B pa3padOTKE HAyYHBIX METO/OB
coxpaHeHUsi OnopazHoo0pa3rst. MUKPOIBOJIOIMS U KOABOIIOIUS TTaPa3uTOB
U UX X035eB. MexaHu3Mbl (JOPMUPOBAHUS YCTOMUNBOCTH K aHTUOMOTHUKAM
U CIIOCOOBI OOPHOBI C HE

6.3

Metoasl wu3ydeHHsT MakpodBoirouuH. [laseoHTOnOrHYeckue MeTObI
n3ydeHusi sBomonuu. Ilepexognsie GopMbl U (HUIOTEHETUYECKUE PSIIbI
OpPTaHU3MOB.

buoreorpadguueckne Meroasl wm3ydeHws dBoOmONUU. CpaBHEHHE (IIOPHI
u ¢ayHbl MaTepUKOB U OCTpPOBOB. buoreorpaduyeckue obmactu 3emiu.
Buabl-sHIEMUKY U PETUKTHI.

OMOpHOIOTUYECKHUE U CPABHUTEILHO-MOP(POIOTUYECKUE METOJIbl U3YUCHUS
HBOMMIONMH. ['eHeTHUeCKe MEXaHU3MBbI IBOJIIOIIMM OHTOT'€HE3a U MOSBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE M aHAJIOTHMYHBIC OpPraHbI.
PynumenTapubie opraHel W aTaBU3MBL.  MOJEKYISIPHO-TEHETUYECKUE,
OMOXMMUYECKHE ¥ MaTEeMaTHYeCKUe METOJAbl HM3YUCHUS DBOJIOIIHH.
["'oMonoruaHbIC T'CHBI. CoBpemMeHHbBIC METOJIBI MTOCTPOCHUS
(UIOTCHETUYECKUX JIEPEBbEB. XPOMOCOMHBIC MYTAIlldd W DBOJIIOIMS
TCHOMOB.

OO61re 3aKOHOMEPHOCTH (IpaBmIIa) ABOIIONHH. HeoOpaTuMOCTh 3BOITIOIUH.
AnantuBHas paguaius. HepaBHOMEpHOCTH TEMITOB IBOJIOIIHH

6.4

Hayunble rHUmoTe3pl MPOUCXOXKIEHUS >KU3HUM Ha 3emue. AOuorenes
U nadHcrepmus. JloHaydyHble MNpEACTaBICHUS O 3apOKIACHUU JKU3HU
(kpeanroHn3M). ['MIoTe3a MOCTOSTHHOTO CamMO3apOXIACHUS JKU3HU M €€
onposepxkeHue onbitaMu D. Pemau, JI. Cnammanumanm, JI. Ilacrepa.
[TpoucxoxeHue )KM3HU U aCTPOOMOIIOTHUSI.

OcHOBHBIE ~ JTambpl ~ HEOpraHW4yeckod  sBomounu.  I[lnanerapHas
(reonoruyeckast) HBOJIIOLMSL. XUMUYECKasi 3BOMIONMSA. AOMOTEHHbII CUHTE3
OpPraHMYECKUX BellecTB U3 Heopranndeckux. Onsit C. Musutepa u I'. FOpu.
OO6Opa3oBaHue MOMMMEPOB U3 MOHOMEpoB. KoailepBaTHas THUIIOTE3a
AWM. Onapuna, runore3a mnepBuyHoro OynboHa Jx. XongeiiHa,
reHeTuyeckas runotesa I'. Memiepa. Pubosums (T. Yek) u runoresza «Mupa
PHK» V. I'unGepra. ®opMupoBaHre MEMOpPaH U BOSHUKHOBEHUE MTPOTOKJIETKH.
Uctopus 3emiim u MeTonbl ee u3ydeHus. lckomaemple opraHudeckue
octaTku. I'eoxpoHonioruss u ee Meronbl. OTHOCUTENbHAs M aOCOIIOTHAs
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reoxXpoHoJIorus. ['eoXpoHoIorn4ecKas mKaja: 30Hbl, 3pbl, HEPUOIBI, SMTOXU.
HauvanbHble 3Tanel OopraHnyeckod »Bosrouuu. [losBieHHE W HBOIIOLMSA
NEPBBIX KIETOK. OBOMIONUSA MeTabonu3ma. Bo3HHKHOBEHHE MEpBBIX
skocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIJICHKH KaK aHaJor MEepBbIX Ha
3emite cooOrecTB. CTpomaronutsl. [IpokapruoThl 1 3yKapuOTHI.
[Ipoucxoxenue AYKapuoT (cumbuoreHes). OBOJIOLMOHHOE
MIPOUCXOXKIEHNE BUPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPIraHU3MOB.
Bo3HHKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE ATanbl HBOJIIOLMK BBHICHIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl
pacrenui. Beixon pacrenuii Ha cymy. [losiBieHne CHOpOBBIX pacTeHUU
Y 3aBoeBaHue UMM cylmiu. CemeHHbIe pacTeHus. [ [porcxoxieHre HBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Tanbl 3BOJIIOLMUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(d O3kl
KUBOTHBIX. Bennckas Qayna. KemOpulickuii B3pbIB — TMOSIBICHUE
COBpEMEHHbIX THUNOB. IlepBble XOpHoOBbIE >XUBOTHBIE. JKHW3HB B BOJIE.
OBoironMsa MO3BOHOUHBIX. [IponcxoxkaeHue aMpuOMl ¢ PEenTHIMM.
[IpoucxoxaeHne MIIEKONMUTAOMUX W 0OTUll. [lpuHOun KiIr04eBoro
apomop@do3za. OcBoeHre OECIO3BOHOYHBIMU U MO3BOHOYHBIMH KUBOTHBIMH
CyLIN.

Pasutre xu3HM Ha 3emiie 1O 3paM M IEPUONAM: apXeH, IMPOTEPO30H,
najgeo3oM, Me3030M, KaiHo30M. OOmas XxapakTepucThKa KiIuMmara
U TeOoJOrM4YecKux ImpoueccoB. IlosBieHMe W pacuBeT XapaKTEpHBIX
OpraHu3MoB. YTJ1e00pa30BaHUeE: €ro YCIOBUS U BIMSHUE Ha Fa30BbIN COCTaB
aTMoc(ephl.

MaccoBbie BBIMUpPAHUSI — IKOJIOTMYECKUE KpU3UCHI mpouuioro. [Ipuunnb
Y CJIEICTBHS MaCCOBBIX BEIMUpaHUi. COBpEMEHHBIN IKOJOTHUECKUAN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl u 3agaum anTpononorud. Meronbel anTpornonorud. CTaHOBIEHUE
MPEACTABICHUA O MPOUCXOXKIAECHUHU uenoBeKa. COBpEMEHHBbIE HAy4dHbIE
TEOPUH.

CxonctBo 4yenoBeka ¢ JKUBOTHBIMU. (CHCTEMaTHYECKOE TOJIOKEHUE
yesnoBeka.  CBUIETENbCTBA  CXOACTBA  YEJIOBEKA C  YKUBOTHBIMU:
CpPaBHUTEIbHO-MOP( 0JIOTHYECKUE, AMOPHOJIOTHYECKHUE, ¢duzuosoro-
OnoxumMuyeckue, moBeneHYeckre. OTianuMg YeloBeKa OT IKUBOTHBIX.
[IpsiMOXOXKJIeHHE W KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JIBrkyiue cuiibl (pakTopbl) aHTPOIIOreHe3a: OMOIOTUYECKHE, COIUATbHBIC.
CooTHorieHre OMOTOTHYECKUX U COLUATBLHBIX (DAKTOPOB B aHTPOTIOTEHESE.
OCHOBHbBIE CTaqUU AHTPONOreHe3a. ABCTPAJIONUTEKH — JABYHOTHE MPEIKH
monaen. YenoBek yMenbld, NIepBble U3TOTOBIICHUS OpyAuN Tpyna. Yenosek
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MPSIMOXOMSIIIIMA W TIEPBBIN BBIXO JItoeH 3a mpenensl Adpuku. UenoBek
reiienbOeprekuii — o0IMiA MpeoK HeaH 1epTaIbCKOro YEI0BEKa U UeI0BEKa
pa3yMHOro. YeaoBeK HEaHIePTAIbCKUI KaK BUJ JIFOAEH XOIOJHOr0 KJIIMMAara.
YenoBek pa3yMHbId COBPEMEHHOI'O THUIIA, IEHUCOBCKUI YEIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenaMu Apuku.

DBOJIOLMSA COBPEMEHHOI'O yejoBeka. EcTecTBeHHBI OTOOp B MOMYJISIUAX
yesnoBeka. MyrtauvoHHbIM mponecc u nonumopdusm. IlonynsiuoHHbIe
BOJIHBI, Jped( reHoB, Murpauus 1 «3((eKT ocHOBATENs» B MOMYISIUAX
COBPEMEHHOTI'0 YEJIOBEKA.

UYenoseueckue pacel. llonstue o pace. bomnplime pacel: €BpONEOUHAs
(eBpazmiickasi), aBCTpajo-HErpoujHas (PKBATOpUANIbHAS), MOHIOJIOUAHAS
(a3maTcko-amepHuKaHcKasi). Bpems v myTu pacceneHus 4eI0BeKa I10 IIaHETE.
EnuncTBO uenoBeueckux pac. HaydHas HeCOCTOATENBHOCTH pPacH3Ma.
[Tprcroco6neHHOCTh YeNnoBEKa K Pa3HbIM YCIOBHUSM OKPYKAIOIIEH CPE.bl.
Bnusnue reorpaguueckoid cpenpl U Jpeiida reHoB Ha MOP(DOJIOTHIO
U (PU3HOJIOTHIO YEJIOBEKA

7 DKOCHUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTHU
7.1 | Pazmens! m 3amaun skoj0ruu. CBSI3b SKOJIOTHH C APYTUMH HayKaMH.
Mertonbl skonoruu. [loneBbie HaOMOAEHUA. DKCIEPUMEHTHI B IKOJIOTHUH:
MPUPOIHBIE U JTabopaTopHbie. MojenupoBaHue B HKOJOTUU. MOHUTOPUHT
OKpYKaroIel Cpebl: JIOKAIbHBIM, pErHOHAIBHBIN U TJI00ATbHBIN
7.2 Dxonoruyeckue GakToOpbl U 3aKOHOMEPHOCTH uX AeicTBus. Kimaccudukarms

DKOJIOTHYECKUX (PAaKTOPOB: aOMOTHUYCCKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OO0mme 3aKOHOMEPHOCTH JEHCTBUS JKOJIOrMYeckuXx ¢aktopos. [Ipasmiio
muanmyMma (K. [lmpenrens, F0. JIubux). TonepaHTHOCTH. DBPUOMOHTHBIE
Y CTEHOOMOHTHBIE OPTraHU3MBbI.

AbGuotnueckue ¢akropbl. CBeT Kak sKoyoruueckuit ¢akrop. [elcTBue
pa3HbIX YYacCTKOB COJHEYHOrO CIHEKTpa Ha OPraHu3Mbl. DKOJOTHYECKHE
IPYNIbl PACTEHUN U KUBOTHBIX MO OTHONIICHHIO K cBeTy. CUTHAJIbHAS POJIb
ceera. dotomepuoamsm. TemmepaTypa Kak dKOJOTHYECKUH (akTop.
[ericrBue TEMIIEPaTypPhl Ha OpraHU3MBl. IlokunorepMHbIe
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpraHU3MBbI.
BnaxHocte kak 3kosornyeckuil ¢akrop. IlpucnocoOnienus pacteHuit
K [ojajepkaHuiro BoxHoro Oananca. Knaccudukaumss — pacteHuit
10 OTHOLIEHUIO K Boze. [Ipucnocobienns ;kUBOTHBIX K M3MEHEHHU IO BOJHOTO
pexxuMa.

Cpenbl 0OMTaHHS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3IYILIHAs, MOYBEHHas,
rilyOMHHas MOANOYBEHHAs, BHYTpUOpranusmMeHHas. Dusmko-xumuueckue
O0COOEHHOCTU cpejl oOuTaHusi opraHu3MoB. [IpucrnocobsieHus opraHu3MoB
K JKU3HU B PA3HBIX CPEJax.
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buonornyeckue putmbl. BHemnue u BHyTpeHHUE pPHUTMBL. CyTOUYHBIC
U ToAWYHblE pUTMBL IIpucnOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHUSIM yCIOBUN KU3HU.

XKuznennole ¢Gopmbl opranusmoB. [loHsTne o KuU3HEHHOU (QopMme.
Kuznennole (oOpMbl pacTEHUIl: JepeBbsl, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TPaBbl, OJTHOJIETHUE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, TEOOMOHTHI, a3pOOMOHTBI. OCOOEHHOCTH CTPOECHMS U 00pa3a
KHU3HU.

buotnyeckue  ¢daktopsl.  Buubl  OMOTHYECKHMX  B3aUMOJACHCTBHIA:
KOHKYpEHIUS, XMIIHUYECTBO, CHUMOMO3 U ero ¢opmbl. [lapazutusm,
KooIieparus, MYTYyaJlu3M, KOMMEHCaJIN3M (KBapTHPAHTCTBO,
HaxjeOHuyecTBo).  Herpoduueckue  B3aumonelcTBus  (TONMUYECKUE,
dbopuueckue, dadpuyeckue). 3HaAUeHHE OMOTHMYECKUX B3aUMOJCUCTBUI
JUIs  CYLIECTBOBaHMsS OpraHM3MOB B cpeae oOutanus. [lpuHinun
KOHKYPEHTHOI'0 UCKIIIOUEHUS

7.3

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  MOMYJIALUHU. [Monymsiumss  Kak
Omosornyeckass cucrema. Poilb HEOJHOPOIHOCTH Cpelbl, (HU3NYECKUX
OapbepoB W  OCOOEHHOCTEW OHOJIOTMHM BUIOB B  (POPMHUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYphl —mnonyiadanuid. OCHOBHbIE MOKa3aTeu
MOMYJISIUKU: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAA WU IMOJIOBAsl CTPYKTYpa,
POXKAAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSL.
DKOJOrh4YecKas CTpykTypa nonyasinuu. OneHKa YUCIEHHOCTH TOMYJISALUH.
JlnHamMuka TOMyIsUMM U €€ peryisauus. buotuyeckuid noreHuual
nonyinsuud. MogenupoBaHue auMHaMUKU Tnonyisinuu. Kpuble pocta
YUCIICHHOCTH Tonyisiunu. KpuBble BbDKMBaHUSA. Perymsnus 4uciIeHHOCTH
MOMYJISAIUN: POib (PAKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJIOrMYecKue cTpareruu BuaoB (r- u K-crparerun).

[TonsiTe 06 sKoyIOrMUecKor Hule Buaa. MecrooOutanue. MHoromepHas
Mozenb  dKkojormyeckor — Humm - Jx.M.  XaruumHcona.  Pa3mepsl
AKOJIOTUYECKON HUIIHK. [loTeHImanpHas u peaJn30BaHHAs HUIIH.

Bun xak cucrema monynsuuil. Apeansl BUIOB. BUJbl M MX JKU3HEHHBIC
CTpareruu. 3aKOHOMEPHOCTHM TIOBEACHUS W MUTpPAlMid  >KUBOTHBIX.
buonornueckrne HHBa3UM 4yKEPOIHBIX BUJIOB

7.4

CoobmectBa opraHuzMoB. buoneHo3 u ero crpykrypa. CBsi3zu MeXIy
OpraHm3MaMM B OHOLIEHO3e. OKOCHCTEMa Kak OTKpbITasg CUCTEMaA
(A.x. Tencnu). DOyHKUMOHAIbHBIE OJIOKM OpPraHU3MOB B 3KOCHCTEME:
NPOAYLEHThl, KOHCYMEHTBI, peaylueHThl. Tpoduueckue  ypoBHHU.
Tpobuueckue mnenu u cetu. AOHUOTHYECKHME OJOKH  DKOCHCTEM.
[TouBsl M wibl B 3KOocucTeMax. KpyroBopoT BelIECTB M NOTOK 3HEPIHH
B DKOCHCTEME.
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OcHOBHBIC  TIOKa3aTeid  JKOCHUCTEMBI. bmoMacca ¥ MPOXYKIIHSL.
DKOJIOTHYECKHE MUPAMUIbI YUCEesI, OMOMACCHI M SHEPTHH.

HanpapieHHbIE 3aKOHOMEPHBIE CMEHBI COOOINECTB —  CYKIICCCHH.
[lepBu4HBIE M BTOPUYHBIC CYKIICCCUHM M WX NPUYUHBIL. AHTPOIOrCHHBIC
BO3JICUCTBUSA Ha cykmeccuu. KimmMakcHoe cooOiectBo. buopasHoobpasue
Y TIOJTHOTA KPYTOBOPOTA BEIMIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
[TpupoaHbIe 3KOCUCTEMBI. AHTPOITIOIEHHBIC YKOCUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznmuuus  MeXAy aHTPONOICHHBIMH W MPHPOTHBIMH
HKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
¢dnopa u dayna. Cunantponusaiusi ropoackoii (aynsl. buonormueckoe
U XO3SMCTBEHHOE 3HAYEHHWE  arpodKOCUCTEM U YPOOIKOCUCTEM.
3aKoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB
B DKOCHCTEMaX.

[lepeHOC DSHEPrUM W BCIHIECTB MEXKAY CMEKHBIMH DKOCHCTEMaMHU.
Y CTOMYHMBOCTh OPraHW3MOB, MONYJSIIHA W 3KOCHCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOMOT€HHBIX BO3ICHCTBUI

7.5

buochepa — obOmemnanerapHas o000704ka 3emiid, TJ€ CYHIECTBYET
WM cyliecTBoBaia >ku3Hb. YdeHue B.W. Bepnaackoro o oOmocdepe.
Oo6nactu Ounocepbl u ee cocraB. KuBoe BelecTBO OHocepbl M €ro
GyHKUHUU.

3aKOHOMEPHOCTH CylecTBOBaHUs Orocheprl. OcoOeHHOCTH Onochepnl Kak
ro0anbHOM 2KOcUcTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OMOT€OXMMHYECKHE IUKIBI (Yyriepoja, a3oTa).
PutMudHOCTH siBIICHMI B OHMocdepe.

3onansHOCTh OWoOchepsl. [lonarue o Guome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOWHBIE JieCca, CMEIIaHHBIC W IIMPOKOJMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TYCTBIHMA, TPOMUYECKUE Jieca, BBICOKOTOPhs. Kimmar,
pPaCTUTENBHBIN U )KUBOTHBIA MUP OMOMOB CYIITH.

CrpykTypa U QyHKIIUS )KUBBIX CHCTEM, OLIEHKA X PECYPCHOTO TOTEHITAIIA
1 6uochepHbIX QyHKITUN

7.6

DKOJIOTUYECKHE KPHU3UCBl M WX IpUYMHBL Bo3aeicTeue 4yenoseka
Ha Ouocdepy. 3arpszHeHue BO3AYIIHOM cpeabl. OxpaHa Bo3ayXa.
3arpsi3HeHMe BoAHOW cpenbl. OxpaHa BOIOHBIX pecypcoB. Pazpymenune
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kimMmara.
AHTpPONIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIM MuUp. OXpaHa
PaCTUTEIBHOTO W KUBOTHOrO MHpa. (OCHOBHBIE MPUHLMIBI OXPaHBI
npupoabl. KpacHeie kauru. Ocobo oxpaHseMble MPUPOHBIE TEPPUTOPUU
(OOIIT).

borannueckue caabl U 300JI0TMYECKUAE ITAPKH.
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OCHOBHBIC MPHUHITUIBI YCTONYMBOTO PAa3BUTHS YEIOBEUSCTBA M IIPHPO/IHI.
PannonanpHOEe TPUPOJONOIL30BAHHE M COXPAaHCHHE OHOJIOIHYECKOrO
pazHo00pa3us 3eMin
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