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OenepanbHas paboudass mnporpaMma no ydeOHOMYy mnpeameTry «buosiorus»
(yrinyOneHHbI ypoBeHb) (mpeameTHass 00yacTh «EcCTeCTBEHHO-HAay4YHBIE MPEIMETHI»)
(masmee COOTBETCTBEHHO — TIIporpaMMa 10 OHOJIOTUM, OWOJIOTHS) BKJIKOYAET
MOSICHUTEIIbHYIO 3alUCKY, COJIEpKaHUE 00yUEHHUS, TTIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS
nporpaMMbl 1O OWOJOTHH, TEMAaTUYECKOE TIUIAHUPOBAHUE, TepeyeHb (KOoAu(pUKATOpP)
MpOBEpsIEMbIX TPEOOBaHHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM
MIPOrpaMMBbl CPETHETO OOIIET0 00pa30BaHUs U PJIEMEHTOB COACPIKAHUS IO OMOJIOTHUH.

[TosicHuTenbHas 3amucka OTpaXkaeT OOIIHME e W 3aJa4yd U3y4YeHHs OHOJIOrHuH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOChUIOK K €€ W3YYEHHUI0 O0ydJarolUMHUCH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakKe MOAXOAbl K OTOOpY COAepKaHusi,
K ONpPEICNICHUI0 TIUIAHUPYEMBIX PE3YJbTaTOB M K CTPYKType TEMaTUYECKOTO
IUTAHUPOBAHMUSL.

Copepxanue o0O0y4yeHUsI PpacCKpbIBaeT COJAepXaTelbHblE JIMHUHM, KOTOpbIE
NpeaaraloTcs A 00s13aTEeIbHOT0 U3YYEeHHsS] B KaXJIOM KJIACCE HA YPOBHE CPEIHErO
o01iero oopa3oBaHuUs.

[Inanupyembie pe3yibTaTbl OCBOCHUS MPOTpaMMbl MO OHOJOTHMU BKIIOYAIOT
JMYHOCTHBIC, METANPEIMETHBIC PE3YIbTaThl 3a BECh NEPUOA OOY4YEHUsSI HA YpPOBHE
CpeaHero ooiiero o0pa3oBaHus, a TAKXKE MPEIMETHBIE JOCTHXKEHHS 00ydJaroIerocs 3a
KaXJIbIA T0J1 O0y4YEHHUS.

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o 61MoJ0TMK Ha YPOBHE CpeAHEro oo1iero oopa3oBanus pa3padboTaHa
Ha ocHoBe ®enepanpHoro 3akona ot 29.12.2012 N 273-®3 «O6 oOpa3zoBanuu
B Poccuiickoit ®Deneparun»y, ®I'OC COO, Konmenmuu mnpenomaBaHusi y4eOHOTO
npenmera «bronorus» W OCHOBHBIX MOJIOKECHUM (eaepanbHoil pabodeil mporpaMMeI
BOCITUTAHUSL.

buonorus yriyonennoro ypoBus msydenus (10 — 11 kiacchl) siBAs€TCS OJHUM
U3 KOMIIOHEHTOB MpeIMeTHON o0nacTu «EcTecTBeHHO-Hay4YHbIe NMpeaAMeTh». CoriacHo
nonoxenusm  ®I'OC  COO npodunbHble ydeOHBIE MPEAMETHI, H3ydaeMble
Ha yriyOJIEHHOM YPOBHE, SIBJISIOTCA criocoOoM muddepeniinanuu oOydeHus Ha YpOBHE
cpeaHero o0mero oOpa3oBaHUS W MPU3BAHBI OOECIEUUTH MPEEMCTBEHHOCTH MEXIY
OCHOBHBIM OOIIIMM, CPEIHUM OOIIMM, CpPEOHUM MPOPECCHOHAIBHBIM M BBICIIHM
oOpa3oBanueM. B To ke BpeMsl KaXIbld M3 ITHUX y4EOHBIX MPEIMETOB JOJDKEH OBITh
OPUEHTUPOBAH HA TMPUOPUTETHOE pEIIeHHEe O00pa30BaTEIbHBIX, BOCIHUTATEIHHBIX
W pa3BUBAIONIMX  3aJa4, CBS3aHHBIX C  MNpodopueHTAlMed  O0y4JaromuXCcs
U CTUMYJIMPOBAaHUEM HUHTEpeca K KOHKPETHOW O0JIACTH HAYYHOI'O 3HAHUS, CBSI3aHHOTO
¢ OuoJorueu, MEIUIIMHON, PYKOJIOTUEH, IICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JIEIIOM.

[Iporpamma mo OMONOTMH AAaeT MPEACTABICHHE O LEJIM M 33Jadyax H3y4eHUs
yueOHoro npeamera «buosorus» Ha yriayOJIEHHOM ypOBHE, OmpeessieT o0si3aTelibHOe
(VHBapMAHTHOE) TPEAMETHOE COJEp)KaHHE, €ro CTPYKTYpUpPOBaHUE [0 pa3ieliaM
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U TeMaM, paclipe/ieJieHue MO KJaccaM, PEKOMEHIYeT IOCJeI0BAaTEeIbHOCTh U3YUCHUS
y4e0HOro MaTepHaia ¢ y4eTOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH
y4e0HOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW oOydaromuxcsi. B mporpamme
no OWOJNOrMM peal30BaH NPHUHIMUI MPEEMCTBEHHOCTH C HW3yYEHUEM OHOJIOTHH
Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHus, Oyaromaps 4emMy MpOCMaTpHUBAETCs
HAlPaBJICHHOCTh ~ HAa  TOCHEAYIOIIee  pa3BUTHE  OMOJNIOTMYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBILUIEHUS, PEACTABICHHUH 0 3J0pOBOM 00pa3e *U3HU, HA BOCIIUTAHHE
OepeXKHOTO OTHOIIEHUS K OKpY’Kalolel MpupoiHoi cpeae. B mporpamme mo Guonoruu
TaK)K€ TI0Ka3aHbl BO3MOXHOCTH y4deOHOro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit PI'OC COO K MIAHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHBIM
U TIPEIMETHBIM pe3ysibTaraM 00y4yeHus U B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIbHON  JIEATEIBbHOCTH  OOYyYaroUIuXxcsi IO  OCBOEHHUIO  COJAEpKaHUS
OMOJIOTHYEeCKOr0 00pa30BaHMs Ha YPOBHE CPEIHETO OOIIeT0 00pa30BaHMUs.

[Iporpamma 1Mo OHMOJOrMU SBIIIETCSI OPUEHTUPOM JJIsi COCTABJIEHUS aBTOPCKUX
pabouux mporpamMM. ABTOpamMu padO4YMX MPOrpaMM MOXET OBITh MPEJIOKEH CBOMN
MOJXO0Jl K CTPYKTYPUPOBAHUIO U MOCJIEI0BATEILHOCTH U3yYEHUs y4eOHOro Marepuarna,
CBO€ BHJIEHHE CMOCOO0OB (HOpPMHUPOBAHUA Y OOYYaIOIIUXCA TMPEAMETHBIX 3HAHUN
¥ YMEHHM, a TAK)K€ METOI0B BOCITUTAHUS U PA3BUTHS CPEICTBAMU yIEOHOIO MpeaAMeTa
«buonorus.

buonorust Ha ypoBHE CpelHEro oOIIero o0pa3oBaHMs 3aBepIIacT OMOJOTUYECKOE
o0pa3oBaHuE B IIKOJE W OPUEHTUPOBAH HA pACIIUpPEHUE W YriayOJeHHe 3HaAHUUN
0OyJaromuxcs O XUBOW IPHUPOJIC, OCHOBAX MOJICKYJIIPHOW W KJICTOYHOM OHMOJIOTHH,
SMOPHOJIOTMM W  OWOJIOTUM  Pa3BUTHUS, TEHETUKH, CENEKIMU, OUOTEXHOJIOTHH,
HBOJIIOIIMOHHOTO YUE€HHUSI U SKOJIOTHH.

N3yuenne yuebHoOro mnpeamera «buonorusi» Ha  yriyOJeHHOM — YpOBHE
OPUEHTUPOBAHO HA IMOATOTOBKY OOY4YalOIIMXCS K TMOCIEAYIOIEMY MOTy4YEHUIO
OMOJIOTHYECKOTO 00Pa30BaHMs B By3aX M OpraHU3AIMIX CpeaHEro mpodeccuoHaIbHOTO
oOpazoBaHusi. OCHOBY €ro COAEpX aHUsl COCTaBIIET CUCTEMA OMOJOrMYECKUX 3HAHMM,
MOJIYUCHHBIX TPU HM3YYEHHH OOYYAIOIIMMUCS COOTBETCTBYIOLIUX CHUCTEMATHUYECKUX
paznesioB OMOJIOTUU HAa YPOBHE OCHOBHOI'O 001ero odpa3zoBanus, B 10—11 kimaccax 3tu
3HAaHMS TIONY4YaloT pa3BUTHE. Tak, pacHIMpeHbl U YrIyOJeHbl OMOJIOTMYECKHE 3HAHUS
O pAacTeHUsX, >KUBOTHBIX, TIpubax, OaKTepusx, OpraHu3Me 4YelOoBeKa, OOIIMX
3aKOHOMEPHOCTAX JKM3HHU, JIONOJHUTEIBHO BKIIIOUYEHBI OHOJIOIMYECKUE CBEICHHUS
MPUKJIAJHOTO U MOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO UCIOJIb30BaTh KaK OPUEHTUPBI
JUTsl OCJIenyIolero Bbioopa npopeccun. Bo3moxkHa Takke nHTErpanus OUOIOrH4ecKux
3HaHHUM C COOTBETCTBYIOIIUMHU 3HAHUSIMU, MOJTYYECHHBIMH 00 yJarOITUMUCS TTPU U3yUEHUU
bu3KKU, XUMUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpaMMbl 1O OHOJIOTMM  OTPa)Ka€T  CHCTEMHO-YPOBHEBBIN
Y ABOJIIOLIMOHHBINA MOJX0JIbI K U3ydeHuto onosioruu. CoriiacHo UM, U3y4aroTCs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl dKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allvu,



HBOJIIOIIMY OPTaHMYECKOr0 MUpa Ha 3eMJie, COXpaHEeHUs OMOJIOrMYECKOro pa3HOO0pa3us
aHeTsl. Tak, B 10 Kiacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOruH,
AMOPHOJIOTUM W OHOJIOTMM Pa3BUTHS, TE€HETUKH U CEJCKIUH, OUOTEXHOJIOTUU
U CUHTETHUYECKON OMOJIOTMH, aKTYaIM3UPYIOTCS 3HAHUS OOYy4aroIIuXcs 1Mo OOTaHUKe,
300JI0TUH, aHaTOMKHM, (uU3uosioruu 4enoBeka. B 11 kimacce mzydaroTcsi 3BOIOIMOHHOE
YUEHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Oruocdepe.

buonoruss mpu3BaHa o00eceUUTh OCBOEHHE OOYYAIOIIMMHUCS OHOJOTHYECKUX
TEOPUN Y 3aKOHOB, WJEH, NPUHLMUIIOB W IPABUJI, JEXKAUIMX B OCHOBE COBPEMEHHOMU
€CTECTBCHHO-HAyYHON KapTUHBI MHUpa, 3HAHUM O CTPOCHUH, MHOrooOpa3uu
U OCOOCHHOCTSX KJIETKM, OpraHu3Ma, IOMyJsAlUH, OHOIIEHO3a, SKOCUCTEMBI,
O  BBIJAOIIMXCS ~ HAYYHBIX  JIOCTHXKEHUSIX,  COBPEMEHHBIX  MCCJICAOBAHUAX
B OWONOrMHU, MPUKIAAHBIX aclekTax OWOJOrMyecKux 3HaHuil. [l pasBuTus
U TOoAJEpKaHUS HMHTEpeca OOYJaromMXcs K OWOJOTMH Hapsay CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTephaiia B COACPKAHUM MPOrPaMMbl IO OHOJOTHU
MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBIICHUS W PA3BUTHS TOW WA WHOU
o0nacTu OWOJNIOTHH, BKJIQJOM OTEYCCTBCHHBIX M 3apyOEKHBIX YUCHBIX B PCIICHUE
BAXHEHIITNX OMOJIOTMYECKHUX U HKOJIOTMYECKUX MPOOIIEM.

Lenr wuszyuyenuss yueObHoro mnpenmera «buonorus» Ha yriiyOJIeHHOM YPOBHE —
OBJIaZieHuEe OOYYarONIMMUCS 3HAHUSMU O CTPYKTYpPHO-(YHKIIMOHAIHHOW OpraHu3aIiuu
JKUBBIX CHUCTEM Pa3HOr0 paHra W MPUOOpPETEHUE YMEHUU HUCIOJb30BaTh ATHU 3HAHUS
B (opMUpPOBaHMM HHTEpeca K OINPEAENIEHHOM 00JacTu  mnpodeccuoHaIbHOM
NEeSTEeNbHOCTH, CBS3aHHOW C OuWoNorue, uiam K BBIOOPY Yy4eOHOro 3aBeleHUs
JUTSl IPOIOJKEHUSI OMOJIOTMYECKOro 00pa30BaHus.

JlocTrkeHre 1enu M3ydeHus ydeOHoro mpenmMera «buosorus» Ha yriyOleHHOM
ypOBHE 00€CTIeUnBACTCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYArONIUMUCA CHUCTEMbl OWOJIOTMUECKMX 3HAHMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSAX, KOHIIEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX
U TpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAYUYHYIO KApTUHY MUDA;
O CTPOCHWH, MHOTrooOpa3uh ¥ OCOOCHHOCTSIX OWONOTHYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJALMS, BHI, OHOreoneHo3, Ouocdepa); O BBIJAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHY;

O3HAaKOMJICHHE OOy4alolUXCsi C METOJaMHM TO3HAHWS SKUBOW  MPUPOIBL:
UCCIIEIOBATEIbCKUMHU METOJIaMU OMOJOTMYECKUX HAyK (MOJICKYJISIPHOM M KIIETOYHOMU
OWOJI0THH, YMOPHUOIOTHH ¥ OMOJIOTUN Pa3BUTHS, TEHETUKH M CEJIEKIINH, OMOTEXHOIOTHH
Y CUHTETHUYECKON OMOJIOTHH, TTaJICOHTOJIOTHUHU, SKOJIOTHH); METOJaMU CAaMOCTOSATEIILHOTO
MPOBEICHUSI OMOJIOTUUECKUX UCCIIEI0BaHUI B JabopaTopuu U B Ipupo/ie (HalItoIeHue,
U3MEPEHUE, IKCTICPUMEHT, MOJICIIUPOBAHUE);

OBJIaJicHHEe  OOYyYarOUIMMHUCA  YMEHUSIMH: CaMOCTOSITEIbHO ~ HAXOJIUTh,
aHAIM3UPOBATh M  HCIIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO;, TOJH30BaATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH ¥ CHMBOJHUKOHW; YCTAaHABIWBATh CBSI3b MEXIY
pa3BUTHEM OHMOJIOTHU U COIUATHbHO-)KOHOMUYECKUMH U IKOJIOTHUYECKUMU MPOOIeMaMU



YeJIOBEYECTBA; OIEHHWBATh TOCJIEACTBUS CBOEU JIEATEIBHOCTH IO OTHOIIEHHUIO
K OKpY’KaIoIel MPUPOTHON cpefie, COOCTBEHHOMY 370POBBIO M 3[I0POBBIO OKPYKAIOIINX
mrofel; OOOCHOBBIBaTH M COOMIOATh  MEpbl  MNPOPUIAKTUKM  HMHQPEKIHOHHBIX
3a0ojieBaHMM, TMpaBWiia TOBEJACHUS B TMpUpoae U olecredeHus O0e30MacHOCTU
COOCTBEHHON  KU3HEACSITETPHOCTH B  UYPE3BBIYAMHBIX CHTyallUsIX MPHPOIHOTO
U TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBbIC HAYYHBIC OTKPBITHS
B 00JIacTH OHMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HWHTEUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOINIUMHUCS OTKPBITUAMH U  COBPEMEHHBIMHU
UCCIICZIOBAaHUSAMH B OHWOJIOTHH, pelIaeMbIMH €0 MpoOJieMaMH, METOAOIOTHEN
OMOJIOTUYECKOTO HCCIEOBAHMsI, TPOBEACHHUS JKCIEPUMEHTATBHBIX HCCIEIOBaHUH,
peuieHuss  OMOJIOTMYECKUX  3a/lay, MOJEIUPOBAaHUS  OHOJOTMYECKHMX OOBEKTOB
U TIPOLIECCOB;

BOCIIUTaHUE y 00y4YaroIMXCs [IEHHOCTHOTO OTHOIICHHUS K JKUBOM MPUPOJIE B LIETOM
U K OTACIbHBIM €€ OOBeKTaM U SBJICHUAM; (HOPMHUPOBAHUE HKOJIOTUUYECKOM,
TEHETUYECKOM TPaAaMOTHOCTH, OOIIEH KyIbTyphl TMOBEICHUS B TPHUPONEC; HHTETPAITUU
€CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHue 00 y4JaroIMUMUCs KOMIIETEHTHOCTH B parMoHaILHOM
IPUPOIONIONIH30BAHUU (COOJIOICHUE TIPABUJI MOBEJCHUS B MPHUPOJE, OXPaHbl BUJOB,
IKOCHUCTEM, Onochepsbl), COXpaHEHUH COOCTBEHHOTO 3/J0POBBS U 310POBbS OKPYKAIOIIUX
monen (cobmonenuss mep npoduIakTUKA 3a00j€BaHUM, oOecriedeHrne 0e30MacHOCTH
KU3ZHENCATCTLHOCTH B YPE3BBIUAWHBIX CHUTYallUSIX IPUPOTHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MHCIOJIb30BaHUSA OWMOJOTUYECKUX 3HAHUM W YMEHHUH
B TIOBCEJHEBHOM JKU3HU;

CO3/IaHHE YCJIOBUH JJII OCO3HAHHOTO BHIOOpAa OOYYAIOIIMMHCS WHAWBUIYATHHOM
00pa3oBaTeNbHOM TPAEKTOPHUH, CIOCOOCTBYIOLIEH MOCTIeIYIOIIEMY
npoecCHOHATPHOMY CaMOOMPENICTICHUIO, B COOTBETCTBHU C WHIWUBUIYaTbHBIMU
UHTEepecaMH U MOTPEOHOCTIMHU PETHOHA.

OO611ee YnCio 4acoB, PeKOMEHI0BAaHHBIX I U3y4eHUsl OMOJIOTUH HA YIITyOJIeHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaemo), B 11 kiacce — 102 yaca
(3 yaca B HezEIIO).

OT6op oOpraHm3anMoHHBIX (GOpM, METONOB M CPEACTB OOyYCHHS OHOJIOTHH
OCYILIECTBIISIETCSI C Y4ETOM CHenu(pUKH €ro CoJIep)KaHus U HampaBICHHOCTU
Ha TMPOJOJDKEHHE OMOJOTMYecKoro oOpa3oBaHUs B OpraHU3alUSIX CPEIHEro
Ipo¢eCCUOHATBHOIO U BBICILIET0 00PAa30BAHUS.

OO0s13aTeNbHBIM YCIIOBHEM TMPH OOydYeHHWH OWMONIOTMH Ha YIIyOJIEHHOM YpPOBHE
SBIISICTCSI TIPOBEACHUE J1a0OpaTOpPHBIX W TMpaKTUYeCKuX pador. Taxxke ydactue
O0yJarommxcss B BBIIOJHEHUU TPOCKTHBIX W Y4eOHO-HCCIIEIOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEICNSECTCS YYUTEIEM Ha OCHOBE HMMEIOIIUXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.



COJAEPXAHUE OBYUEHUA

10 KJIACC

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs.

Tema 1. buosnorusi kak Hayka

CoBpemenHasi Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wucropus pa3BUTHS
Oouosnoruu. buomornueckne Hayku U w3ydaeMble UMH MpoOJemMbl. DyHIaMEHTaIbHBIC,
MPUKJIQIHBIE U TIOMCKOBBIC HaYYHBIE UCCIICIOBAHUS B OMOJIOTUH.

3HayeHue OWoJIOrMd B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl wmupa. lIpodeccun, cBs3anHble ¢ Ouonorueil. 3HadeHUE OMOJIOTUU
B TMPAKTUYECKOW JEATEIbHOCTH UEJIOBEKa: MEIUIMHE, CEeIbCKOM  XO3SWCTBE,
MPOMBIIIJIEHHOCTH, OXPaHEe MPUPOJIBL.

Jlemoncmpayuu:

Ilopmpemswi: Apuctorens, Teodpact, K. Jlunnei, XK.b. Jlamapk, Y. apsus,
Y. Tapsen, I'. Mennens, B.U. Bepnanckuii, HW.II. IlaBnoB, .M. MeuHukos,
H.W. Baunos, H.B. Tumodees-Pecorckuit, . Yorcon, ®@. Kpuxk, JI.K. benses.

Tabnuyvt u cxemovr. «CBA3b OHMOJIOTMM C JPYTMMHU Haykammuy», «Cucrema
OHOJOTMYECKUX HAYK.

Tema 2. 7)KuBble cHCTEMBI U UX H3yYeHHE

JXKuBble cucTeMbl Kak MpeaMeT u3ydeHusi Omojoruu. CBOMCTBA YKHUBBIX CHUCTEM:
€IUHCTBO XHMHUYECKOTO COCTaBa, JHUCKPETHOCTb M  LEJIOCTHOCTb, CJOKHOCTh
Y YIIOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3alKsl, CAMOBOCIIPOU3BEICHUE,
pa3aApakuMoCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aluvy >KUBBIX CUCTEM: MOJICKYJISPHBIM, KJIETOUYHBIA, TKAHEBBIMH,
OpPraHU3MEHHBIN, MOMYISIIMOHHO-BUJI0BOM, SKOCUCTEMHBINH (OMOreOL€HOTUYECKUI),
onochepnsiii. [Iporecchl, mpoucxonsmue B XKUBBIX cucTemMax. OCHOBHBIC MpPU3HAKU
*uBoro. JKu3Hb kKak (opma CyIiecTBOBaHUsS Marepuu. Haykw, wm3ydaromue >XUBbBIE
CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUU.

N3yuenne >kuBBIX cucteM. Mertoasl Ouosjornueckoi Hayku. HaOmoneHue,
U3MEPEHUE, DKCIIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsATHe O 3aBUCHMOM
Y HE3aBUCHUMOM nepeMeHHou. [InanupoBanue skcriepumenTa. [loctanoBka u mmpoBepka
runiote3. Hyneas rumnote3a. IloHsiTue BBIOOPKM M €€ JOCTOBEpPHOCTh. Pa3zbpoc
B Ouonornyeckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJNYYCHHBIX PE3yJIbTaTOB.
[IprurHBI HCKaXKEHUS PE3YIBTATOB dKCIIEpUMeEHTa. [IoHATHE CTaTUCTUUECKOTO TECTA.

Tabauywvl u cxemvi: «OCHOBHBIE MPU3HAKK KU3HW», «BHONIOTrMUECKUE CUCTEMBDY,
«CBolicTBa )XMBOM Marepun», «YPOBHU OpraHU3alUU KUBOU NpUpoasy, «CTpoeHue
JKUBOTHOM KJIETKW», <« TKaHM IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOrO
opranusmay, «bruoreorenos», «buochepa», «MeToabl U3ydeHUs KUBON TTPUPOJIBD.



Obopyoosanue: nadbopaTtopHOe OOOPYAOBaHUE [JIi TMPOBEACHUS HAOJIOJICHHM,
WU3MEPEHUH, IKCIIEPUMEHTOB.

Ilpaxmuueckas paboma «Vcnonb30BaHNE PAa3IMYHBIX METONOB TMPH W3YYCHUU
JKUBBIX CHCTEM.

Tema 3. Buosiorusi KjieTku

Knerka — cTpykTypHO-(pyHKIMOHAIbHAS €IMHMIA >KUBOro. McTtopusi OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiiaen,
P. BupxoB). OCHOBHBIE MOJ0KEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

Metonapl MOJIEKYIISIPHON U KIJIETOYHON OMOJOTHH: MUKPOCKOIHSI, XpoMaTorpadus,
amekTpodope3, METOJ MEYCHBIX aToOMOB, auddepeHnnambHoe HEeHTPUPYTrHpPOBAHUE,
KyJIbTUBUPOBAHHE KJIETOK.

Jlemoncmpayuu:
llopmpemwvi: P. I'yk, A. JleBenryk, T. IlIBann, M. Illnelinen, P. Bupxos,
K.M. bap.

Tabruyvr u cxemwvli: «CBETOBOM MHMKPOCKOI», «DIEKTPOHHBIM MHUKPOCKOID»,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITHI.

Obopyoosanue: CBETOBOW  MHUKPOCKOI, MHUKpOIpenaparbl  pacTUTEIbHBIX,
YKUBOTHBIX M OAKTEPHAILHBIX KIIETOK.

Illpakmuueckass  paboma  «/3ydeHue  METOJIOB  KJIECTOYHOM  OHOJOTUU
(xpomarorpadus, snexkrpodopes, nuddepennnansuoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi opraHu3amnus KjieTKH

XUMHUUYECKHM COCTAB KIIETKU. MaKkpo-, MUKPO- M yJIbTPaMUKPO3JIEMEHTHI. Boja u ee
pOJb KaKk pacTBOPUTENS, peareHra, YydacTHe B CTPYKTYpPUPOBAHUM  KIIETKH,
TerIoperysiquu. MuHepanbHble BElIeCTBa KJIETKHU, MX Ouonorudeckas poiib. Poib
KaTMOHOB M aHMOHOB B KJIETKE.

Oprannyeckne  BelleCTBa  KIETKU. buomornueckue  nonumepsl.  benku.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekyinbl. [lepBuunas
CTPYKTypa Oefnka, MenTHIHAs CBS3b. BTOpuYHas, TpeTHUUHAS, YeTBEPTUUHAS CTPYKTYPHI.
Henaryparusi. CoiictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue QyHKIUU
OeJKOB.

VYrneBoasl. MoHOcaxapuibl, AHCAXapHUIbl, OJUIOCAXapHUIbl W MOJUCAXAPUIBI.
OOmmii TIaH CTPOeHUs U (PU3NKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB. bronornyeckue
(GyHKIIUH YTTIEBOJIOB.

Jlumuael. T'mapodunsHo-ruapodoOHBIE cBoMicTBa. Kiaccudukanus aumumos.
Tpurmunepubl, GocPoIUIuIbI, BOCKH, CTEpOUIbl. buomornueckue GyHKIUN JTUTTUIOB.
OOmme  cBoiicTBa  OMOJOIMYECKMX  MEMOpaH —  TEKy4ecTb, CIOCOOHOCTh
K CaMO3aMBIKaHUIO, MOJYIIPOHULIAEMOCTb.

HyxnennoBsie kucnotel. JHK wu PHK. CrpoeHue HYKIEHMHOBBIX KHCIOT.
Hykneotunpr. [Ipunnun kommnementapuoctu. [Ipasuno Yapradgda. Ctpykrypa [JHK —



NBOiHasA crivpais. Mectonaxoxnaenue u o6uonorunueckue Qynkiuu JJHK. Buast PHK.
Oynkuuu PHK B knetke.

Crpoenne w™onekynsl AT®. Makpospruueckne cBsizu B Mosekyine ATO.
buonornyeckue ¢ynknuun AT®. BoccraHOBIEHHbIE NEPEHOCUHMKH, HUX (YHKIHUU
B kietke. CexkBenupoBanue JJHK.

CtpykrypHas Ouosiorusi: OUOXMMHUYECKHME UM OHoPU3NUEeCKHue UCCIeAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYPbl OMOMOJIEKYI.

Jlemoncmpayuu:

llopmpemuwi: JI. llommunr, [. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Luazpammer: «PacnpenesieHue XUMUYECKUX DJIEMEHTOB B HEXHMBOW NPUPOILH,
«Pacnpenenenne XMuMHUYECKHX DJIEMEHTOB B )KUBOU ITPUPOJIEN.

Tabnuyvr u cxemwvr. «llepuogmueckas TabmuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MoJeKyisl BoOnAb», «BemectBa B cocraBe OpraHusmMoB», «CTpoeHue
MoOJIeKYyJbl  Oenka», «CTpyKTypbsl O€lIKOBOM MoOJEKybl», «CTpoeHHEe MOJIEKYII
yraeBoaoB», «CTpoeHre MOJIeKyd AUnuaAoB», «HykinenHoBble KUCIOTBD», «CTpoeHHe
Mosekyibl ATDy.

Obopydosanue: XUMHYECKas 1OCy1a 1 000pyI0BaHHE.

Jlabopamopuas paboma «OOHapyKeHHE OCIKOB C TOMOIIbI0 Kaue€CTBEHHBIX
pEAKIIUIN.

Jlabopamopuas paboma «VccnenoBaHue HYKIEUHOBBIX KHUCIOT, BBIIEICHHBIX
U3 KJIIETOK Pa3Iu4YHbIX OPIraHU3MOBY.

Tema 5. CTpoenne n QyHKUMH KICTKH

Tumbel  KJIETOK:  JdyKapuoTHYecKas W  mpokapuorudeckas. CTpyKTypHO-
(byHKUIHOHANIBbHBIE 00Pa30BaHUSI KIETKHU.

CrpocHue mpoKapHOTHUECKON KieTKd. KilerouHas cTeHka OakTepwii M apXew.
Oco0eHHOCTH CTpOeHUSI TeTepoTpOdHON M aBTOTPO(PHON MPOKAPHOTUUECKUX KIIETOK.
MecTo 1 posib TPOKapHOT B OMOIIEHO3aX.

CtpoeHre u (PYyHKIMOHUPOBAHHUE HYKApPUOTHUECKOM KieTku. I[lmaszmaruueckas
MeMmOpaHna (masmanemma). CTpykTypa ILIa3MaTHYecKo wMeMmOpaHbl. TpaHcmopt
BEILIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIA (muddy3us, obierdeHHas
nuddys3us), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA  AKTHBHBIM  TPAHCIOPT).
[Tonynponuniaemocts mMemOpanbl. PaGora HaTpmii-kaineBoro Hacoca. OHIOLHUTO3:
MUHOIUTO3, daronuro3. OJk301uTo3. Kierounas crenka. Ctpykrypa ¥ (QyHKIHH
KJIETOYHOI CTEHKU PacTeHHil, TprOOB.

[uromnazma. Iluto3ons. Ilurtockener. JIBmkeHue uurormiasMbl. OpraHounabl
kieTku. OaHoMeMOpaHHbIE OPraHoOWbl KJIETKU: sHJomIazMaruueckas cetb (II1C),
anmapat [ombIKu, JM30COMBI, HUX CTpoeHue u  GyHKOHH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPraHouI0B KieTku. CTpoeHue TpaHylsipHOro peTuKyiryma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maaxuii (arpaHysspHBIN)
sHAOMIa3MaTuueckuii  petukynyMm. CekperopHas QyHkius anmapara [ oibIKH.
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Tpancnopt BemiecTB B KIETKE. Bakyonu pacTUTENbHBIX KIETOK. KIIETOYHBIA COK.
Typrop.

[lonyaBTOHOMHBIE OpraHOMABl KJIETKA: MUTOXOHIpHUH, IacTuabl. CrpoeHue
1 (QYHKUMU MUTOXOHIpHUI U miacTull. [lepBuuHbIle, BTOPUYHBIE U CIOXHBIC IIACTHIbI
(OTOCUHTE3UPYIOIIUX 3YKApHOT. XJIOPOIIACThI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIUX
pacTeHU.

HemeMOpannbie opranouasl kietkd. CTpoeHne W (QyHKIMM HeMeMOpaHHBIX
OpraHouzioB  KieTtku. PubGocombl. MukpodunameHTsl. MpbllIeUHbIE  KIETKH.
Mukpotpybouku. Kierounsiii nentp. CTpoeHHE M JIBUIKEHHE KI'YTUKOB U PECHUYEK.
MukpoTpybouku nutoriazmel. LleHTprob.

SAnpo. OO6onouka sApa, XpPOMATHUH, KapHoIUla3Ma, SAPBIIKH, HX CTPOCHUE
u  (Qyskuu. SAnepusiii  OenkoBbld  MaTpukc. [IpocTpaHCTBEHHOE pPacHoOJIOKEHUE
XpOMOCOM B HHTepGha3HOM sjipe. benku xpomaTuHa — THCTOHBI.

Kierounble BkmroueHHs. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAPUOT
(pacTuTeNnbHOM, KUBOTHOU, TPUOHOI).

Jlemoncmpayuu:

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

Tabauybl u cxemovl: «CTpOEHUE 3YKapHUOTUUECKON KIIETKN», «CTpOeHUE )KUBOTHOM
KIIETKN», «CTPOCHHE DPACTUTEIBHOM KIETKW», «CTpoeHMe MHUTOXOHAPUW», «SAmpoy,
«CTpoeHHEe MPOKaAPUOTUYECKON KIETKI».

Obopyoosanue:  CBETOBOM  MHMKpPOCKOI,  MHUKPOIpPENapaTbl  pacTUTEIbHbBIX,
KUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKTepHaIbHBIX KIETOK.

Jlabopamopnuas paboma «I3yueHne cTpoeHUs KIETOK pa3InYHbIX OPIraHU3MOBY.

IIpakmuueckas paboma «/I3ydyeHne CBOMCTB KIETOYHOU MEMOpaHbD».

Jlabopamopuass  paboma  «VccnenoBaHue —IJla3MoiiM3a W JICTUIa3MOJIM3a
B PACTUTEIBHBIX KJIETKaX).

IIpakmuueckas paboma «V3ydyeHue ABUKEHUS LUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0MeH BenlecTB M NMPeBpallleHN e JHEPT U B KJIETKe

AccuMmwiALIMS U TUCCUMWISLMS — JIBE CTOPOHBI MeTabosm3Ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepoTpodHbIM. YdacTue Kuciaopoga B OOMEHHBIX
npoueccax. JHepreruyeckoe odecrieyeHue KieTku: npespaumieHne ATO B 0OMEHHBIX
npoueccax. ®OepMeHTAaTUBHBIA XapakTep peakuuid KJIETOYHOro MeTadoim3Ma.
®depMeHTHI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M neictBus. Kodepmentsl. OTnnuuns
(EepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-akTuBatopel U O€nKu-
UHTUOUTOPBL. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT pa3InyHBIX
(bakTopoB.

[lepBruHBI CHMHTE3 OpraHMYECKUX BewlecTB B KieTke. dDortocuHTe3. CBETOBAs
u TeMHoBas (a3wl. [IpomykTuBHOCTH (oTOcHMHTE3a. BriusiHue pasnuuHbix (aKkTOpoOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HaUeHNE POTOCUHTE3A.
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XemocunTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHUKOB: HUTPUDHITUPYIONTHE
OakTepuu, IKele300aKTEepUHU, CepoOaKTepuu, BOAOPOAHBIE OakTepuu. 3HAUYECHUE
XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Oposkenus. [lpoaykTel OpokeHHs U UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHbIE  MUKPOOPTraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOJIC3HEH.

AspoOHBIC OpraHu3Mbl. JTambl dHEpreTudeckoro oomeHa. I[loAroToBUTENIBHBIM
sTan. [ mukonu3 — 0eCKUCIOPOAHOE PACHICTNIEHUE TIIFOKO3bI.

buonornueckoe oOkuciieHUME, WM KJIETOYHOE JbIXaHue. Poilb MUTOXOHIpUM
B Ipolieccax Omosiormueckoro okucienus. [{ukmmdeckue peakmuu. OKUCIUTETHHOE
dbochopmwmpoBanue. IlpeumyriectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpe
aHadpOOHBIM. DPPEKTUBHOCTD IHEPTrETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwvr: 1. Ilpuctiu, KA. Tumupszes, C. H. Bunorpanckuii,
B. A. Durensrapar, [1. Mutuenn, ['.A. 3aBap3uH.

Tabnuyvt u cxemvl: «DOTOCUHTE3», «DHEpreTUUYeCKUd oOMeH», «buocuHTE3
oenka», «Ctpoenue hepMeHTa», « XEMOCHHTERY.

Obopyoosanue: CBETOBOM MHKpPOCKON, OOOpYIOBaHWE JJIsI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamopuas paboma «V3ydueHne KaTalUTHYECKOM aKTUBHOCTH (PEPMEHTOB
(Ha MpUMepe aMuIa3bl UM KaTajlasbl)y.

Jlabopamopnas paboma «VI3yueHne GepMEHTATUBHOTO PaCIICIIJICHHS TIEPOKCUIA
BOJIOPOJIa B PACTUTENILHBIX U )KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE TIPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a.

Jlabopamopnas paboma «CpaBHEHHUE MPOIECCOB OPOKESHUS U IBIXaHUSD».

Tema 7. HacinencrBeHHast HH(pOpMALMSA U Pealu3alus ee B KJIeTKe

Peakunn wmarpuuHOoro cunte3a. I[IpyHOMI KOMIUIEMEHTapHOCTH B PEaKLUAX
MaTpPUYHOTO CUHTEe3a. Peanmu3anusi HaciencTBeHHON nHGOpManuu. [ eHeTuIecKuii Ko,
ero cporcrsa. Tpanckpunuus — marpuudslii cuaTe3 PHK. IlpuHnune! Tpanckpunmuu:
KOMILIEMEHTAPHOCTh, AHTUIIAPAJLIEIIBHOCTD, ACUMMETPUYHOCTb.

Tpancnsuua u ee stanbl. Yyactue TpaHcnoptHbix PHK B OuocunTtese Oenka.
VYcnoBus 6uocunrtesa 6enka. KonupoBanue amuHokuciaor. Pois pubocom B OMocuHTE3E
oenka.

Oprasauzanyss TeHOMa y MPOKApUOT M JYKAPUOT. Perynsnns akTHBHOCTH T'€HOB
y npokapuotr. I'mmore3a omnepoHa (®. XKakoO, K. Mano). Perymsauus oOMeEHHBIX
IpoLeccoB B KileTke. Kierounslii romeocras.

Bupycbl — HekseTouHble (OpMBI KU3HU M OONUraTHble napasuTbl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.

BupychHsie 3a0oneBanusi uenoBeka, XKMBOTHBIX, pactenuit. CIINJ], COVID-19,
COL[MAJIbHBIE U METUIIUHCKHE TPOOIIEMBI.
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.M. FIBaHOBCKHIA.

Tabmuyer u cxemvi: «buocuntes Oenka», «l'eHernueckuid komy, «Bupycen,
«baktepuodarm.

llpaxmuueckas paboma «Co31aHue MOJIEIIA BUPYCa».

Tema 8. JKM3HEeHHDBIH UK KJIeTKH

Knerounsrit nuki, ero nepuoasl u perymsinus. Marepdaza u muto3. OcobeHHOCTH
MpOLIECCOB, TMpoTeKarommx B uHTepdaze. IlogroroBka KIETKH K JEJICHHIO.
[Ipecunrernuecknii (MOCTMUTOTUYECKUIM), CHUHTETHUYECKUH U MOCTCUHTETHYECKUI
(MPEeMUTOTUYECKUI) TIEPUOIBI UHTEP(A3HI.

Marpuunbii  cunre3 JIHK — perumkanms. I[lpuHoumner pernmkanun  JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUNAPAIIIEIbHOCTh. MeXaHn3m
permukanuu  JIHK. Xpomocombl. CtpoeHue xpomocoMm. TemoMepbl M TelloMepasa.
XpOMOCOMHBII Ha0Op KIETKH — KapuoTHml. JIUMIOMIHBIM W TaryIOMAHBIA HaOOpbI
xpomocoM. ["'omonoruuHsie XpoMocoMbl. [10510BbIE XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaiui MUTO3a U TPOUCXOASIINE B HUX MPOLECCHI. TUIIBI
muto3a. Kapnokrnes u nutokunes. buonornueckoe 3HaueHUE MUTO3A.

Perynsnust MUTOTHYECKOTO UKJIa KIeTKU. [IporpaMmmupyemas kiierouHasi ru0enb —
amnomnTo3.

Krerounoe a11po, XpoMOCOMBI, PYHKIIMOHATIbHAS TCHOMHUKA.

Jlemoncmpayuu.

Tabnuyvr u cxemvl: <«OKU3HEHHBIA IMKI KIETKH», «Muros», «CtpoeHue
xpomocomy, «Permkanus JJHK».

Obopyoosanue: CBETOBOW MHUKPOCKOI, MHUKporpemnaparbl: «MHTO3 B KIETKax
KOpEIIKa JTyKay.

Jlabopamopuas paboma «VI3ydeHue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopamopuas paboma «HabmoneHne MUTO3a B KJIIETKAaX KOHUYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MHUKpOITpenaparax).

Tema 9. CTpoenue u GyHKIUH OPraHU3MOB

buonornueckoe pazHooOpasue opraHu3mMoB. OIHOKJIETOYHBIE, KOJOHHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPraHU3MBI.

OCOOEHHOCTH CTPOCHHUS M KU3BHENEATEITbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepuu, apxew, OJHOKJIETOUHbIE TpUOBI, OJIHOKJIETOUYHBIE BOAOPOCIHU, JIPYyrue
npoTUcThl. KoJIOHWANbHBIE OPraHU3MBI.

B3auMocBs3b yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBbI
opraHoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Txkanu pacteHuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaresibHasl, MOKPOBHAs,
MpOBOASAIIAs, OCHOBHas, MexaHudeckasd. (OcoOeHHOCTH  CTpoeHus, (GYHKIUN
Y PacroJIOKEHNs TKaHEW B OpraHax pacTeHUM.
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TkaHM >KMBOTHBIX M YEJIOBEKAa. THUIBI JKMBOTHBIX TKaHEH: JIUTEIUAIbHAS,
COCAVHMUTENbHAs, MbllIeuHasi, HepBHass. (OCOOEHHOCTH  CTpOeHUs, (QYHKUIUH
Y PacoJIOKEHNs TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKa.

Oprassl. BerertaTuBHbIE U TE€HEPATUBHBIE OPraHbl pacTeHUN. OpraHbl U CUCTEMBI
OpPraHOB XMBOTHBIX U 4esIoBeKa. D yHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3smoB. Kapkac pacrennit. CkeneTsl OJHOKJIETOYHBIX
Y1 MHOTOKJIETOYHBIX XMUBOTHBIX. HapyXHbI1 1 BHyTpeHHUH ckeneT. CTpOeHUE U THUIIBI
COCIMHEHUS KOCTEM.

JIBu>keHne OpraHu3MoB. JIBuKeHHE OJHOKJIETOUHBIX OPraHM3MOB: aMeOOUIHOE,
KTYTUKOBOE, PECHUYHOE. [[BH>KEHME MHOTOKJIETOUYHBIX PACTEHUI: TPOMU3MbI U HACTHH.
JIBukKeHHe MHOTOKJICTOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MbIIIeYHasi cuctema. Peduiekc.
CkeneTHbIE MBILIIBI U UX padoTa.

IIntanue opranusMos. IloryomeHue BOABI, YIJIEKHCIOrO ra3a U MHUHEPAIbHBIX
BEILECTB pacTeHUsAMHU. [InTaHue >KUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKJIIETOYHOE
nuuieBapeHue. [Inranne no3BOHOYHBIX KUBOTHBIX. OTAEIIbI MUIIEBAPUTEIILHOIO TPAKTA.
[TnmeBapurenbHble XKene3sl. [luneBapurenbHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. /[pixanue pactenuid. J[pixanme uBoTHBIX. Juddy3us razos
yepe3 MOBEpXHOCTh KiIeTku. KoxHoe npixanue. JlpixarenbHasi NOBEpXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHHUe. J/IpIXaHue O3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIIOLMOHHOE
YCIO)KHEHUE CTPOCHUS JIETKMX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTEMa
4yesloBeKa. MexaHu3M BEHTWIALMU JIETKUX y OTULl U MIEKONUTaromux. Perymsmus
nbixaHus. [{pixaTenbHble 00BEMBI.

TpaHcnopT BenIeCTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BEILECTB Yy JKUBOTHBIX. KpOoBEeHOCHass cucrema U ee opraHbl. KpoBeHOCHas cucrema
ITO3BOHOYHBIX )KMBOTHBIX M 4esioBeKa. Cepare, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpAIEHUs. DBOJIOLUOHHBIE YCIOKHEHUS CTPOEHUSI KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u ee peryssusi.

Brinenenue y opranusmos. Beinenenue y pacteHuil. BeiaeneHue y sKMBOTHBIX.
CoxparutenbHble Bakyoiau. Opransl BblienaeHUs. OuibTpanuusi, CEKpeuus U 00paTHOE
BCAaChIBAHHE KaK MEXaHWU3Mbl pabOThl OpraHoB BhlAeneHHs. CBS3b MOJOCTH Tena
C KPOBEHOCHOW M BBIJEIHUTEIBLHON cHUCTEeMaMu. BellieleHre y T0O3BOHOYHBIX )KMBOTHBIX
u yenoseka. [louku. Ctpoenue u ¢yHkuuoHupoBaHue HeppoHa. OOpazoBaHHE MOYU
y 4EJIOBEKa.

3amuTa y OpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX Opranu3MoB. Cropbl 6akTepuid
Y LHCTHI IIPOCTEHIIMX. 3alUTa Yy MHOIOKJIETOYHBIX pacreHuid. Kyrmkyna. Cpencrsa
MMaCCUBHOUN U XUMWYECKOHN 3aUTEl. OUTOHIIUIEI.

3almnTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX NPOM3BOAHBIC. 3amuTa
opranuszMa ot Oose3Hel. MIMMyHHast cucrema denoBeka. KieTouHblil U rymopanbHbIN
UMMYHUTET. BpoxaeHHbI U npuoOpeTeHHbId crienuuueckuidi uMMyHuTeT. Teopus
KIIOHATbHO-cesiekTuBHOro umMmyHutera (II. Opnux, ®.M. bepner, C. Tonerasa).
Bocnanurenbable OTBETHI OpraHu3MoB. Poib BpPOXIEHHOIO MMMYHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JICBAHUIA.
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PaznpaxxumocTs u perynsiuus y oOpraHu3MoB. Pa3apakuMoOCTh y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs U perysinus y pacteHuil. PocToBbie BemecTBa
Y WX 3HAYCHHUE.

HepBhas cuctema u peduiekTopHast perysius y >KUBOTHbIX. HepBHas cucrema u ee
OTJIENIbl. DBOJIIOIMOHHOE YCI0XKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Yy >KUBOTHBIX.
OTtnensl TOJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pediexktopHas ayra.
be3ycnoBHbIe U yCTIOBHBIE PE(IEKCHI.

['ymopanbHas peryssiius U SHIOKPUHHAS CUCTEMA KUBOTHBIX U YesoBeKa. JKenessl
SHJIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JlelicTBUE rOpMOHOB. B3auMOCBSI3p HEpBHOU
Y DHJOKPUHHOM cucteM. [ unortanamo-runoduszapHas cucrema.

Jlemoncmpayuu:

Hopmpem: N.II. 11aBnos.

Tabnuyvt u  cxemvi: «OTHOKIETOYHBIC BOAOPOCTN», «MHOTOKIETOUHbBIC
BOZOpoOCan», «bakrepun», «IIpocreiimmey, «Opranbl HBETKOBBIX paCTEHUI», «CUCTEMBI
OpraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTPOCHHE HACEKOMBIX», «TKaHH
pactenuity, «KopHeBbie cucteMb», «CTpoeHue ctedisn», «CTpoeHue JIUCTOBOM
MJIACTUHKWY, « TKaHU KUBOTHBIX», «CKeNeT uenoBekay, «llumeBaputenbHas cuctemMa,
«KpoBeHocHast cucrema», «llpixarenbHas cucrteMa», «HepBHas cucrema», «Koxay,
«MpblieyHast cucrema», «BplmenurenbHas cHCTEMa», «OHAOKPUHHAS CHUCTEMAY,
«Ctpoenre Mblmp», «UMmyHurer», «KuiieyHonomoctHeie», «CxeMa NOUTaHUS
pacreHuit», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE TUIPHDY,
«CtpoeHnue mianapumn», « BHyTpeHHee CTpoeHue 10K I€BOro YepBs», «HepBHas cucrema
peiO», «HepBHas cucrema nsarymkuy, «HepBHass cucTteMa MIPECMBIKAIOIIUXCS,
«HepBnas cucrema ntuny, «HepBHas cucrema miekonuTaronmx», «HepsHas cucrema
yesoBekay, «Pedekcy.

Obopyoosanue: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl  OJHOKIECTOYHBIX
OpraHu3MOB, MUKPOIIpENapaThl TKaHEW, PAKOBUHBI MOJIJTFOCKOB, KOJUIEKIIUH HACEKOMBIX,
UTJIOKOXKUX, KUBBIC AK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUU pa3HBIX
OTJIEJIOB, BJIAXHBIE TIpenaparbl >KUBOTHBIX, CKEJIEThl [MO3BOHOYHBIX, KOJUICKIUU
OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YelIoBeKa, 00OpydOBaHUE IS JEMOHCTpAIlUU
MTOYBEHHOT'O M BO3AYITHOTO MUTAHUS PACTCHHM, PACIICIIICHUSI KpaxmMasa U OSJIKOB O
nercTBueM (GepMeHTOB, 000pyIOBaHWE ISl JEMOHCTPAIIMU OMBITOB IO H3MEPEHUIO
YKW3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHBIX JBUKCHUN, MOJIENIN T'OJIOBHOTO
MO3ra pa3jJuyHbIX )KUBOTHBIX.

Jlabopamopnas paboma «VI3ydeHue TKaHeW pacTEHUN».

Jlabopamopuas paboma «VI3yueHne TKaHEeH )KUBOTHBIXY.

Jlabopamopuas paboma «VI3ydeHre opranoB IBETKOBOI'O PACTEHUSD.

Tema 10. PasmHo:keHUe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKII0Yasi BETreTaTUBHOE) U TIOJIOBOE.
Bunet  Oecrosnioro  pa3MHOXKEHUS: TOYKOBaHHE, CHOPYJSALHUSA, (parMeHTalus,
KJIOHUPOBAHHUE.
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[TonoBoe pasmuoxenue. [lonoBble KieTkH, UiaM ramMmersl. Meiio3. Ctaguu meiiosa.
IToBenenue xpomocoM B Meio3e. KpoccuHrosep. buonorndeckuii cMbICI Meiio3a
Y IIOJIOBOTO mponecca. Meno3 U ero MecTo B J)KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzapoasiieBoe paszButue. l'ameroreHe3 y »KUBOTHBIX. lloioBBIE JKelne3bl.
OOpa3zoBaHuve W pa3BUTHE MOJOBBIX KieTOK. Crepmartorene3 u ooreHes. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnonoTBOpeHME U SMOPUOHANBHOE  Pa3BUTHE  KUBOTHBIX.  CrocoOsbl
OILIOZOTBOPEHMS: HAPYKHOE, BHYTpeHHee. [laprenorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPHOJOTHS — Hayka
0 pa3BuTHH oOpranu3MoB. CTaguu >MOpUOTEHE3a KMBOTHBIX (HA TpUMEpE JISTYIIKH).
HpoGnenue. Tumbl apoGneHus. OCOOGHHOCTU  JIPOOJICHUS  MJICKOIHUTAIOUIUX.
3apoablleBble JTUCTKU (racTpyisiius). 3akiaJKka OpraHoB M TKaHEW U3 3apOJIbIIIEBbIX
JUCTKOB. B3amMHOe BiMsiHME 4YacTel pa3BUBAIOIIETOCS 3apojbiiia (3MOpHOHATbHAsS
UHIYKIMS). 3akiajika IJaHa CTPOEHHUS KUBOTHOI'O KaK pe3yJbTaT HEePapXUUYECKUX
B3aMMO/ICUCTBUI TeHOB. BrnusHue Ha 3MOpHOHANTBHOE Pa3BUTHE Pa3IMUYHBIX (HaKTOPOB
OKPYKaroller Cpeibl.

Poct u pa3zButne xuBOoTHBIX. [locTaMOproHanbHeI nepuoa. [psimoe u Henmpsimoe
pazButHe. Pa3Butue ¢ Mmetamopdo3oM y 6ECrO3BOHOYHBIX M MMO3BOHOYHBIX >KUBOTHBIX.
bruonorndeckoe 3Ha4yeHUE NPSIMOTO M HENPSIMOIO Pa3BUTHs, MX PacHpoCTpaHEHUE
B npupojie. Turbl pocta )KUBOTHBIX. PAKTOPHI PETYISLUNA POCTA )KUBOTHBIX U YEIIOBEKA.
Craanu nocTAIMOPUOHATIBHOTO Pa3BUTHS Y )KUBOTHBIX U uesoBeka. [leprno/pl oHToreHesa
yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMUeCKHUEe MPOLECCHI.

PasmHoxeHue u pazsutue pacrenuil. ['ameroput u ciopoput. Melio3 B )kM3HEHHOM
nukie pacrenuit. O6pa3zoBaHue crop B mpoliecce Meilo3a. ['ameToreHes y pacTeHUi.
OmnnoxoTBOPEHNE U PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. /|BOMHOE OIUTOAOTBOPEHHE
y LIBETKOBBIX pacTeHui. OO0pa3oBaHe U pa3BUTHE CEMEHH.

MexaHU3MBbI PEryJIIuU OHTOIE€HE3a Y PACTEHUN U KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemui: C.I'. Hapamun, X. [lIneman.

Tabnuyvt u cxemwvl:. «BereraruBHoe pa3MHOXeHHE», «Tumbel Oecronoro
pa3MHOXKEHUS», «Pa3MHOXKEHHME XJIaMUAOMOHANBD», «Pa3MHOXKEHUE DBIJICHBD»,
«Pa3smMHOXeHME TUIpe», «Mehod», «XpomocoMbl», «l'ameTtorenes», «CTpoeHue
AWLIEKIIETKA U criepMaTo3011a», «OCHOBHBIE CTaIMU OHTOreHe3ay, «IIpsmMoe u Henpsimoe
paszBuTHe», «Pa3BuTue Malckoro xyka», «Passurue capanum», «Pa3BuTHE JIATYIIKNY,
«/IBOITHOE OIJIONOTBOPEHUE Y LIBETKOBBIX pacTeHUI», «CTPOEHHUE CEMSH OJHOJOJBHBIX
Y JIBY/I0JIbHBIX pacTeHUN», « JKU3HEHHBIN IIUKII MOPCKON KamycThbD», «KU3HEHHBIN UK
MXa», <«KW3HEHHBIN TUKJ TAOPOTHUKAY, «KU3HEHHBIN IIUKI COCHBDY.

Obopyoosanue:  CBETOBOM  MHKPOCKOIN,  MHKpOIpenaparbl  SHLEKIETOK
Y CIIEpMATO30MI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

Jlabopamopuas paboma «V3ydueHre CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpenapaTaxy.
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Ilpaxmuueckas paboma  «BblsBIeHHE TPU3HAKOB CXOACTBA  3apOAbIIICH
MO3BOHOYHBIX JKUBOTHBIX).
Jlabopamopnas paboma «CTpoeHHE OPraHOB Pa3MHOKEHHUS BHICIIUX PACTCHHID.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH M K3MEHYUBOCTH OPTraHU3MOB

Uctopus ctaHOBiEHMsS] U Pa3BUTUSA TEHETHKW Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Posb 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHH T€HETUKHU. PaOOTHI
H.K. KonpuoBa, H.M. BasunoBa, A.H. beno3epckoro, I'.JI. Kapneuenko,
1O.A. ®unumuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKHE TIOHSTUS U CUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI,
aJJIeNIbHbIE TE€HBI, aJIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3UIr0Ta, T€TEPO3UT0Ta, YHUCTas JUHUS, THOpU.bI, TeHOTUN, (peHotun. OCHOBHbIE
METOIbl ~ TEHETUKU:  THOPUIONOTUYECKUM,  IIUTOJOTMYECKHH,  MOJIEKYJISIPHO -
TEHETUYECKU M.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. Baguiios,
A.H. benozepckuii, I'.Jl. Kapneuenko, FO.A. @ununuenko, H.B. Tumodees-Pecosckuii.

Tabnuysl u cxemol: «MeTobI TEHETUKNY, «CXEMBbI CKPEILIMBAHUSD).

Jlabopamopuas paboma «Jlpo3oduina kKak 00BEKT TeHETHUECKUX UCCIICTOBAHUN.

Tema 12. 3akoHOMepPHOCTH HACIEICTBEHHOCTH

MounoruOpunnoe ckpeuiuBanue. [lepBoiil 3axkoH MeHenst — 3aK0H €IMHO00pa3Hsl
ruOpu0B TiepBoro nokosienus. [IpaBuno momunupoBanusi. Bropoii 3akon Menuens —
3aKOH paclIeMJIeHUs] MpU3HaKoB. lluronoruueckue OCHOBBI MOHOTHOPUAHOIO
CKpeluBaHus. [ MoTe3a YucToThl raMeT.

AHanmm3upymomiee ckpenuBaHue. [IpoMexyTouHbld XapakTep HacJIeAOBaHMUS.
Pacieruienne npu3HaKkoB IPU HENOJIHOM JTOMUHHUPOBAHUU.

JurubpugHoe ckpemmBaHue. Tperuil 3akoH MeHAens — 3aKOH HE3aBUCHMOTO
HAClIeZIOBaHUA MPU3HAKOB. LluTonornueckre 0CHOBBI TUTHOPUAHOTO CKPEIIBAHUSI.

CuemnieHHoe HacienoBaHue mnpusHakoB. Paborer T. Moprana. CuemnseHHoe
HACJIEIOBaHNE T'€HOB, HApYLICHUE CLCIUICHWS MEXIy IeHaMu. XpPOMOCOMHAas TEOpPHUs
HACJIEICTBEHHOCTH.

I'enetuka mnona. XpPOMOCOMHBIM MEXAaHH3M ONpPEAEICHHUs Moja. AyTOCOMBI
U II0JIOBBIE XPOMOCOMBI. ['OMOramMeTHeli M TeTeporaMeTHbIi moJ. [ 'eHermyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacieroBaHne MpU3HaKoB, CLEINIEHHBIX C IIOJIOM.

I'enorun xak nenocrHas cucrema. Ilieiiorponus — MHOKECTBEHHOE IEUCTBUE T'eHA.
MHOXeCTBEHHBIN AJJICINU3M. BzaumoneiictBue HeaJUICIbHBIX T'€HOB.
KommiementapHocts. Onucras. [lonmumepusi.

['eHeTnyecKuil KOHTPOJIb PA3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TaKkKe
(U3MOIOTHYECKUX MPOLIECCOB, MOBEACHUS W KOTHUTUBHBIX (QyHKIUI. I'eHeTmueckue
MEXaHU3Mbl CHMOHMOTeHe3a, MEXaHU3Mbl B3aUMOAECHCTBUS «XO35MH — MAPa3UT»
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U «XO3IMH — MHUKpPOOMOM». ['CHeTWYeCKHue acrleKThl KOHTPOISI W HW3MEHCHHUS
HacJeACTBEHHOU MH(GOpMAIUY B MOKOJICHUSIX KJIETOK U OpraHU3MOB.

Jlemoncmpayuu.

Ilopmpemuwi: I'. Mennens, T. Mopras.

Tabnuywt u cxemwvi: «llepBbiii W BTOpOM 3akoHBI Mennens», «TpeTuit 3akoH
Mengens», «AHaAIM3UpPYIOLIEE CKpenBaHue», «HemomHoe OOMUHUPOBAHUEY,
«CruerieHHOe HaclieJOBaHUE TTPU3HAKOB Y Apo3oduisdy, «I'eHeTrka nona», «Kapuorun
yenoBekay, «Kapuorun npozoduine», «Kapuotun nTUIbB), «MHOXECTBEHHBIH
ajienu3my, «B3aumMoieicTBUE T€HOBY).

Obopyoosanue: MOAENTL NI IEMOHCTPAIMA 3aKOHOB €IMHOOOpa3usi THOPHIOB
MEPBOTO MOKOJEHHSI U PACIICTUICHUS] MPU3HAKOB, MOJIENb JJIsl JEMOHCTpallMy 3aKOHa
HE3aBUCHUMOIr0 HACJEAOBAaHUS MPU3HAKOB, MOJENb ISl JEMOHCTPAlMU CUEIJIEHHOIO
HACJIeIOBAHUS MMPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpozoduiay.

Ilpaxmuuecxas paboma «/I3ydeHue pe3ybTaTOB MOHOTHOPHUTHOTO CKPEIUBAHMUS
y IpO30(HITBI».

llpakmuueckas paboma «VI3ydueHue pe3yabTaTOB TUTHOPUIHOTO CKpEIIMBAHUS
y IpO30(HITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTMma W cpedbl Opu  (POpMHUPOBAaHUM  (PEHOTHIA.
N3meHunBOCTh mpu3HAKoB. KayecTBEHHBbIE W KOJMYECTBEHHBIE NPHU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEICTBEHHAsI U HACJIEACTBEHHAS.

MoaudukanonHas  W3MEHYMBOCTb. Ponb  cpenpl B (OpPMUPOBAHHH
MOAU(PUKAIMOHHON M3MEeHYMBOCTH. Hopma peakumu npusHaka. BapuarmoHHBIA psif
u BapuanuonHas kpuBas (B. HMoranncen). CBoiictBa MOau(DUKAITMOHHON
M3MEHUYMBOCTH.

I'enoTnnuyeckast 13MeHYNBOCThL. CBOMCTBA T€HOTUIIMYECKON N3MEHYNBOCTH. BHUIbI
TCHOTUITNYECKONW U3MEHUYMBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.

KoMOuHatuBHass W3MeHUYMBOCTh. Meio3 UM TMOJIOBOM TMpollecc — OCHOBA
KOMOWHATUBHONW W3MEHUYMUBOCTH. PoOJIb KOMOWHATHBHOW HW3MEHUYMBOCTH B CO3JIaHHUH
TeHEeTHUYECKOro pa3Hoo0pasusi B Ipejesax OJHOro BU/A.

MyranroHHas B3MEHYMBOCTh. BUbI MyTalnii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIC U UHYIIUPOBAHHBIE MYyTAlNU. SIepHbIE U UTOIIa3MaTHYECKUE MYyTaIlUH.
CoMarnueckue u mosioBble MyTauu. [[puunHbl BOSHUKHOBEHUS MyTaluii. MyTareHsl u
UX BIUSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOIO IIpolecca. 3aKOH
TOMOJIOTHUECKUX PsI0B B HacheacTBeHHoi n3menunBocTy (H.W. BaBunoB). Buesinepnas
M3MEHUYUBOCTH U HACIICICTBEHHOCTb.

Jlemoncmpayuu.

Ilopmpemuwi: I'. ne ®pu3s, B. Moranncen, H.W. BaBunos.

Tabauyvl u cxemol: «Bunbl u3MEHIMBOCTIY, «MoauduKaMOHHAs U3MEHYUBOCThY,
«KomOMHaTHBHAasE M3MEHUMBOCTBY, «Meio3», «OmnogorBopenue», «l eHerndeckue
3a00s1eBaHUs YeJIOBEKa», «Buabl myTaruiiy.
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Obopyoosanue: XUBbIE U repOAPHBIE FIK3EMIUISIPbl KOMHATHBIX PACTEHUI, PUCYHKH
(pororpadun) KUBOTHBIX C pa3IUYHBIMU BUJIAMH U3MEHUYHBOCTH.

Jlabopamopuas paboma «VccnenoBaHue 3aKOHOMEPHOCTEH MOIUPUKAITUOHHOM
n3MeHYnBOCTU. [IocTpoeHnEe BapuallMOHHOIO psAZla U BAPUALTMOHHON KPUBOW.

Ilpakmuueckass ~ paboma  «Myrtauuu 'y  Apo3odusibl  (Ha ~ TOTOBBIX
MUKpOMpenaparax).

Tema 14. I'eHeTHKa YejIoBeKa

Kapuorunn 4enoseka. MexayHapoaHass mnporpaMmma HCCIEJOBaHHS TE€HOMa
yenoBeka. MeTonbl M3ydeHUs TeHETHKU YEJIOBEKAa: TeHEaJOTHUYECKHM, OJM3HEIOBBIN,
HUTOTCHETUYECKUW, TOMYJSIHUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-TEHETUUECKHM.
CoBpeMeHHOE OMpeIeICHUE reHOTHUIA; MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIMPOBaHKWe, B TOoM 4ucie ¢ mnomoupto I[II[P-ananu3za. HacnencrtBeHHbie
3a0oyieBaHMs 4eJoBeKa. [ €HHbIE W XPOMOCOMHBIE OO0JE€3HU 4YenoBeka. bomnesHu
C HACNEJCTBEHHOW MPEAPACIONOKEHHOCThIO. 3HAUYEHUE MEIUIMHCKOM TIE€HETUKU
B MPEIOTBpAIlEHUH M JICYCHUHW TEeHETHMYECKHUX 3a0oJieBaHUN dYenoBeka. Meaunko-
F€HETUYECKOE KOHCYJIbTHpOBaHUE. (CTBOJOBBIC KIETKU. I[IOHATHE «TE€HETMYECKOro
rpy3a». OTHYECKHE acCMeKThl HCCICIOBaHMN B 0OJACTH PEJIAKTUPOBAHUS TeHOMA
U CTBOJIOBBIX KJICTOK.

I'eneTnueckue (haxkTopbI MOBBIIIICHHOMN YYBCTBUTEIbHOCTH YyeJI0BeKa
K (U3MYECKOMY M XHMHYECKOMY 3arps3HCHHUIO OKpYy)Kalollehd cpenbl. ['eHeTumueckas
MPEIPACTIOTI0KEHHOCTh YEJIOBEKA K MATOJIOTUSIM.

Jlemoncmpayuu.

Tabnuyvr u cxemvi: «Kapuotunm denoBekay, «MeTonpl HM3yYCHHS TEHETHKHU
yeJjioBekay, «I eHeTnueckue 3a00JIEBaHUS YETOBEKAY.

lpaxmuueckas paboma «CocTaBiieHUE U aHATIU3 POJIOCIIOBHOINY.

Tema 15. Cesiekuusi OpraHn3mMoB

JlomecTuKanusa U CeJeKIUsA. 3apOoXKJCHHE CEJICKIUH U JIOMECTUKAIMU. YYEeHUe
H.W. BaBunosa o lleHTpax MpOWCXOXKACHHUS U MHOTOOOPa3Usl KyJbTYPHBIX PAaCTCHHM.
Ponp cenekuuu B CO3JaHUM COPTOB pacTEHU W mopon KUBOTHBIX. Copt, mopoja,
ITaMM. 3aKOH TOMOJIOTMYECKHX PANOB B  HACJIEACTBEHHOM  HM3MEHYHMBOCTH
H.W. BaBumnoga, ero 3HaueHue 151 CEJICKIIMOHHON PaOOTHI.

Mertoasl  ceneKIMOHHOM  paboThl.  MICKyccTBeHHBIM  OTOOp:  MacCOBBIU
Y WHIWBUyaTbHBIN. DTarmbl KOMOMHAITMOHHOW ceneKiuu. McnpiTanne nmpousBoauTenei
10 NOoTOoMCTBY. OTOOP MO Fr€HOTUIY C TOMOIIBIO OLIEHKU (PEHOTHUIIAa MOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ Tomolbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paboThl. PaguanuoHHbIi 1
XUMHUUYECKUNA MyTareHe3 Kak MCTOYHHUK MYTallMi y KyJIbTYpHBIX (DOPM OpPraHU3MOB.
Hcnonp3oBaHue TE€HOMHOIO peAaKTHUPOBAHUS U MeToA0B pekoMOuHaHTHBIX JIHK
JUISL TIOJTYYE€HUSI UCXOIHOTO MaTepuaa sl CeJICKLIHUHU.
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[Tonyuenue nonumuion0oB. BHyTpuBUI0Bas rubpuausanusa. bau3kopoacTBEHHOE
CKpeIllMBaHWe, WM WHOpUIMHT. HeponcTBEHHOE CKpEIMBAHWE, WM ayTOPUJIMHT.
['erepo3uc n ero nmpuuuHbl. Mcnonp3oBaHue rereposnca B celiekiuuu. OTnaneHHas
rubpuauzanus. IIpeogonenne Oecriogusi MEXBUIOBBIX THOpUIOB. JlOCTHXKEHUS
CEJIEKIIMY PACTCHUM U )KUBOTHBIX.

CoxpaHeHuE ¥ U3YYEHHE TCHETUUYECKHUX PECYPCOB KYIbTYPHBIX PACTEHUM U HX
JTUKUX POAUYEN IJIsi CO3/IaHMsl HOBBIX COPTOB M THOPHUJIOB CEIhCKOXO3SMCTBEHHBIX
KYJBbTYP.

Jlemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, .B. Muuypumn, I'./]. Kapnieuenko, ILI1. JIykpaneHkoO,
b.JI. Actaypos, H. bopinoyr, /I.K. benses.

Tabauyvr u cxemvi: «lIeHTpBI MPOUCXOXKIEHUS M MHOTrooOpasusi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHX PSIAOB B HACJIEACTBEHHOW HW3MEHYMBOCTUY,
«Metonpl cenekiuny, «OTmanenHas rudopuauzanusy, «Myrarenesy.

Jlabopamopuas paboma «VI3ydeHne COPTOB KyJIbTYPHBIX PACTEHHA M TOPOJ
JIOMAIITHUX KUBOTHBIX).

Jlabopamopnuas paboma «/I3yueHne METOI0B CENEKIIUN PACTCHHIN».

lIpakxmuueckas paboma «IIpuBUBKa pacTEHUID».

Okckypcusa  «OCHOBHBIE  METOABI M JOCTHKEHUS — CEJIEKIMM  PAaCTCHHM
Y KUBOTHBIX (HA CENEKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (DepMYy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO34MCTBO, B JaOOPATOPUIO arpOYHUBEPCUTETA WU HAYIHOTO
LEHTPA)».

Tema 16. BuorexHo0rust 1 CHHTETHYECKAs OMOJIOT U

OOBEKTHI, UCTIOJIE3yeMbIE B OMOTEXHOJIOTUU, — KJIIETOYHBIC ¥ TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapakTepucTuka. TpaauiimonHas OMOTEXHOJIOTHS: XJIeOoeueHune,
MOJIyYUCHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIME. MUKPOOMOIOrMYECKUI CHUHTE3.
OOBeKThl MUKpOOMOJOTHYECKUX TexHosoruil. I[lpousBoacTBo Oenka, aMUHOKHUCIOT
Y BUTAMUHOB.

Co3manue TEXHOJOTMH U HMHCTPYMEHTOB I€JICHANpPaBICHHOIO HM3MEHEHUS
U KOHCTPYMPOBAHHUSI T€HOMOB C LIEJIbIO MOJYYEHHS OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEpIKallIUX HE BCTPEUAIOLIUECs B MPUPOJIE OMOCUHTETUYECKHUE TTYTH.

Knerounas wunxeHepus. MeTonpl KyabTypbl KIETOK W TKAHEN pacTEHHI
1 KuBOTHBIX. Kprobanku. ComaTuueckas riOpUaAN3alvs 1 COMaTHYECKUN SMOPUOTEHES.
Hcnonp30BaHue ramionsioB B CEIEKIUMU pacTeHur. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
PexoHCTpyKIMS SIMIEKIIETOK U KJIIOHUPOBAHUE )KUBOTHBIX. MeTo/ TpaHCIUIaHTalluU SAep
KJIETOK.

XpomMocoMHass W T€HHas  WHXeHepusa. VICKyCCTBEHHBIM  CHUHTE3  TI'€Ha
u  KoHcTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTikeHus ©  MEpCrEeKTUBBI
XPOMOCOMHOM W T€HHON WMHXEHEPUHU. DKOJOTHYSCKHE M ITHUYCCKUE MPOOJIEMbI TEHHOM
VH)XEHEPUH.
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Menmuuunckue  OuorexHonoruu.  IloctreHomuHass — 1mudpoBas ~ MeaUIIMHA.
[MIIP-nuarnoctuka. MeTabOJOMHBIN aHaAIU3, TEHOLEHTPUUYECKUU aHalIu3 MNpoTeoMa
YyeJoBeKa ISl OLIEHKM COCTOSIHUSA €ro 370pOoBbs. MCHoJsib30BaHME CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OuonHxenepus 111 pa3padoTku PpyHIaMEHTaTbHBIX OCHOB
MEIUIMHCKUX TEXHOJOTHH, CO3/JaHUsl KOMILJIEKCHBIX TKAHEW COYETaHWEM TEXHOJOTHH
TpexMepHOro  OuwompuHTHHTa u  ckaddonauara g pemieHus  3a7ad
NIEPCOHATIM3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BAKIMH C LEJIbI0 00eCrieueHnss KOMOMHUPOBAHHOM 3aIUThI
OT  BO30ymuteneu OPBU, YCTaHOBJICHUE MOJIEKYJISIDHBIX ~ MEXaHU3MOB
¢dbyukunonupoBanus PHK-comepxammx BUPYCOB, BBI3BIBAIOIIMX 0OCO00 OIMACHbIE
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvr u cxemvr. «Mcnonb30BaHHE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
pOU3BOJCTBEY, «KieTouHas nHKeHepUs», «I eHHass HHXXEHEPUsD».

Jlabopamopnas paboma «VI3ydenre 00bEKTOB OMOTEXHOIOTHI.

IIpakmuueckas paboma «IlonydeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

Oxckypcusi  «buotexHomorus  —  BaXHEWIIas  NPOM3BOAMUTENbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOICTBO).

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

Tema 1. 3aposxaenue u pa3BUTHE 3BOJTIIUOHHBIX NPeACTABICHUI B OM0JI0r MU

OpomonmonHas teopus Y. J{apuna. [Ipeanocbuiku BOSHUKHOBEHHUS TApPBUHU3MA.
JKu3nb 1 HayuHas aestenbHOCTh Y. /lapBuHa.

JBrxymue cuiabl 3Bodonuu BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCHMBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACJIeICTBEHHAs! K3BMEHUYHUBOCTh, OOpH0a 3a CYyIIeCTBOBAHUE,
€CTECTBEHHBIN M HCKYCCTBEHHBINU OTOOD).

Odopmnenue cunternueckoir Teopum 3Bomoiuu (CTD). HelitpanpHas teopus
sBooIMU. COBpeMEHHas BOJIIOLIMOHHAA OMOJIO0THs. 3HaYE€HUE 3BOITIOIMOHHON TEOPUU
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KAPTUHBI MUDA.

Jlemoncmpayuu:

llopmpemwi: Apucrtotens, K. JIunneit, XK. b. Jlamapk, 3.0K. Cent-Unep, K. Kiosse,
Y. Hapsun, C.C. UerBepukon, 1U.W. lImaneraysen, JI. Xonaeiin, J[.K. benses.

Tabnuyvr u cxemwvr: «Cucrema xuBoil npupoasl (no K. Jlunuero)», «JlectHuna
KUBbIX cymecTB (no Jlamapky)», «MexaHusm (HOpMHUPOBAHUS MPUCIOCOOIECHUN
y pacteHudl U kuBOTHbIX (o Jlamapky)», «Kapra-cxema Mapuipyra MyTe€IIECTBHUS
Y. Japsunay, «Haxonku Y. lapsunay», «@opmbl 60ps0ObI 3a cyliecTBOBaHUE», «[Iopoas
ronyoeit», «MHorooOpasue KyJdbTypHbIX (opM KamycTel», «llopombr moMamrHux
JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHIOB (1o Y. J[apBuHy)», «Cxema
COOTHOILIEHHUS JIBIKYILIHUX CHJI 3BOJIIOLMNY», «OCHOBHBIE IOJIOKEHUS CHUHTETHYECKOU
TEOPHUH IBOJIFOLIUNY.
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Tema 2. MUKpPO3BOTIOLHUS U €€ Pe3yJIbTAThI

[omynsiust Kak 3J1IeMeHTapHas eIuHUIA SBOTIOIMH. COBpEMEHHBIE METO/IBI OLICHKH
TEHETUYECKOro pa3HooOpa3us U CTPYKTyphl nomymsauuid. M3menenue reHodoHaa
NOMYJISINMM  KaK 3JEMEHTAapHOE 3BOJIIOLMOHHOE SBJICHUE. 3aKOH TIE€HETUYECKOIO
pasHoBecus 1. Xapau, B. BaitnOepra.

OnemeHTapHble (PAKTOPHI (IBUKYILKE CUIIbI) IBOTIOIMU. MyTallMOHHBII MpoIecc.
KoMOunatuBHas u3MeHUMBOCTh. [lpeli TeHOB — ciydaiiHble HEHaIlpaBJICHHbIE
U3MEHEHHMS YacToT ajuiesieil B nonynsuuax. Dpdext ocnoBarens. Murpauuu. U3omsius
MOMyYJISIIUi: Teorpaduueckas (MpOCTpaHCTBEHHAs ), OroIorndecKkas (penpoayKTUBHAS).

EctecTBeHHBIN 0TOOP — HaMpaBISIOMHA (aKTOp IBOTOIUN. DOPMBI €CTECTBEHHOTO
orOopa: NBIXKYIIMHI, CTaOWIM3UPYIOUUH, pa3peiBatouiuil (qu3pyntuBHbii). [lonoBoit
0T00p. BO3HMKHOBEHUE U SBONIOIMS COLIMAILHOTO MTOBEICHU S >KUBOTHBIX.

[TpucnocoOaeHHOCTD OpPraHHU3MOB KaK pe3yJbTar MHUKPO3BOJIIOLIUH.

Bo3nukHOBeHHE MPUCTOCOOIEHUN y Opranu3mMoB. ApoMop(o3bl U MAMOAAANITAIUH.
[Ipumepbl TpUCTIOCOOJIEHU y OpraHU3MOB: MOp(dOJIoruvecKue, (PU3N0IOrHUecKHe,
Oonoxumuyeckue, nopeAaeHueckue. OTHOCUTEIBHOCTD MPUCITIOCOOICHHOCTH OPraHU3MOB.
Bun, ero kpurepum u  CTpykTypa. BupooOpazoBaHue Kak — pe3yibTar
MUKpO3BOJIOIMHU. M30ms1iust — kitoueBoit pakTop BugoodpazoBanus. [lytu u cnocoObl
BU000pa30BaHUSL: JJIONIATPUYECKOE (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTMUYECKOE), «MTHOBEHHOE» (MONUILIONIM3anus, ruopuanzanus). JmreabHocTb
HBOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl popMUPOBaHUS OMOIOTUYECKOT0 Pa3HOOOpa3Hsl.

Ponb 3BOMIOIIMOHHON OHUONOTMHM B pa3padOTKE HAYYHBIX METOJIOB COXPAaHEHUS
OouopazHooOpasusi. MUKpPOIBOIIOIMS W KOJBOJIOIHUS TMApa3uTOB M HX XO35CB.
Mexanu3mMbl GOpMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. UerBepukos, J. Maiip.

Tabauysl u cxemovl. «MyTallMOHHAs U3MEHUUBOCTY, «llomynsiinoHHas cTpykTypa
BUsa», «Cxema TposBICHUSA 3aKkoHa Xapau—BaitnOepra», «J[Bwkyiiue Cuibl
IBONIOLUNY, «ODKOJOTMYECKas U30JALMS — TMOMyJISIud  ceBaHCKOM  (opemmy,
«["eorpaduueckass M30IANNS JTUCTBEHHUIIBI CHOUPCKON M JIMCTBEHHHIIBI JAYPCKOW»,
«IlonynAMOHHBIE BOJHBI YHUCJICHHOCTH XWIIHUKOB U XEpTB», «(Cxema IelCTBUS
€CTeCTBEHHOro 0TOOpa», «PopMbl OOpbOBI 3a cymiecTBOBaHUEY, «MHIyCTpuambHBIN
MenaHu3M», «KuBble uckonaempie», «IIOKpOBUTENIBCTBEHHAs OKpacKa >KMBOTHBIXY,
«IIpenynpexnaromas OKpacka IKUBOTHBIX», «DHU3MOIIOTMYECKHE — aJanTanuny,
«IIpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepun Buga», «Busi-
nBoHUKM», «CTpykTypa Buga B npupoae», «CrocoObl BHI000pa30BaHUSY,
«'eorpadguueckoe BUAOOOpa3OBaHUE TPEX BUIOB JIAHJBIIIECH», «IKOJIOTHYECKOE
BUJI000pa3oBaHue BUJOB CUHHI, «llomurmonasl pactenuit», «KamycTHO-peneuHbIi
TUOPUTY.
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Obopyoosanue: tepbapuu pPACTEHUN, KOJUICKIIMM HACEKOMBIX, dYydesa IITHII
U 3Bepel ¢ MmpuMepaMU Pa3IM4HBIX NPUCHOCOOJICHUM, Yydena NTUIl U 3BEpPEel pa3HbIX
BUJIOB, repOapuu pacTeHU OJIM3KUX BUIO0B, 00Pa30BaABIINXCS PA3TIUYHBIMU CIIOCOOAMH.

Jlabopamopuas paboma «BpisiBIeHUE U3MEHYUBOCTH Y 0CO0€H OJJHOTO BUJIA».

Jlabopamopuas paboma «lIpucnocoOieHuss OpraHUu3MOB U MX OTHOCHUTEJIbHas
1EJIECO00PA3ZHOCTDY.

Jlabopamopuas paboma «CpaBHEHHE BUIOB MO0 MOP(POIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIOLMSI U €€ Pe3yJbTaThl

Meronpl u3ydeHHs MakpodBOIIONMU. [lanmeoHToNOrMYEeCKHEe METOIbl HU3y4YeHUs
sBomonuu. [lepexomubie GopMbl B PUITOTEHETUIECKUE PSIIBI OPraHU3MOB.

buoreorpaduueckue Metonbl nzyueHus: 3Boronuu. CpaBHeHue (uopsl U (payHb
MaTEepUKOB W OCTpPOBOB. buoreorpadpuueckne obnmactu 3emin. Bunabl-sHIaeMuxu
U PEITUKTBHI.

OMOpHOIOTUYECKHE ¥ CPaBHUTEIBHO-MOP(OIOTUYECKHE METONbl H3ydeHUS
HBOMIIONMM. ['eHeTHuecKMe MEXaHU3Mbl JBOJIOIMM OHTOrE€HE3a U MOSIBJICHUS
HBOJIIOIIMOHHBIX HOBIIIECTB. ['OMOJIOTHYHBIE ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe
OpTaHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETHUECKIE, OMOXUMUIECKNE U MAaTEMAaTHIECKHEC
METONBl HM3YyYCeHHS dBOJIONWUA. [oMomormunple TeHbl. COBpEMEHHBIC METOJBI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlK 1 SBOJIIOIMS TEHOMOB.

OO6uue 3akoHOMEpHOCTH (MpaBuia) 3BodoUMH. HeoOpaTHUMOCTh 3BOJIOLMMU.
AnantuBHasg paauanusa. HepaBHOMEPHOCTb TEMIIOB HBOJIIOLIUH.

Jlemoncmpayuu:

Ilopmpemwvi: K.M. bap, A.O. KoBaneckuit, @. Mrojiep, 3. I'eKkenb.

Tabnuyvt u cxemvl: «DUIOTEHETUUECKUN P JIOMIAAn», «APXEONTEPHUKCY,
«3Bepo3yorie smepb», «Creromnedans», «Punnogutey, «CeMeHHBbIE MATOPOTHUKIY,
«buoreorpaduueckne 30HbI 3eMI», «J{petid koHTHHEHTOBY, «PenukTe), «HadanpHbie
CTaiud SMOPHOHATBLHOTO PA3BUTHS TIO3BOHOYHBIX IKUBOTHBIX», <« OMOJIOTHYHBIE
W aHaJOTMYHbIe OpraHbl», «PyIuMEHTH», «ATaBU3MBDY, «XPOMOCOMHBIE HaOOPHI
YyelloBeKa M IMMIaH3e», «lJaBHble  HampaBieHus  sBomonuu», «OO0mme
3aKOHOMEPHOCTH JBOJTFOITUA.

Obopyoosanue: KOJUIGKIIUU, TepOapuu, MYJISDKA HCKOMAEMBIX  OCTaTKOB
OpPTaHW3MOB, MYJISDKM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTApPHBIX OpPraHOB
Y aTaBU3MOB, KOJUICKIIUU HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE )KU3HU HA 3emMle

Haydnbie TUIIOTE3bI IPOMCXOXKICHUS KU3HU Ha 3eMiie. AOHOTreHe3 U MaHCIIePMHUSL.
JloHayuHble TpPEACTaBICHUS O 3apOXKJACHUU >KU3HU (KpealmoHusMm). ['umoresa
IIOCTOSIHHOTO CaMO3apOXKJIECHUS KU3HU U €€ omnpoBepxkeHue onbsitamu D. Penw,
JI. Cniastnanuanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTpOOHOJIOTHSI.
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OcHOBHBIE ATalbl HEOpraHuyeckou sBoitonuu. [lmanerapHas (reojoruyeckas)
ABOMIONUS. XHUMHUYECKash HJBOJIONUS. AOUMOTeHHBIA CHUHTE3 OPraHUYECKUX BEIICCTB
n3 Heopranndeckux. Oneir C. Mumnepa u I'. FHOpu. OOpazoBaHue MNOJIUMEPOB
n3 MoHoMepoB. KoamepBatnHas rumnore3da A.M. Onapuna, rumore3a NEPBUYHOTO
oynbona JI. XonpgeitHa, reHerumueckas runore3a I'. Memepa. Pubosumer (T. Yek)
u runore3a «vupa PHK» V. I'unbepra. ®opMupoBanrne MeMOpaH M BO3HUKHOBEHHE
ITPOTOKJIETKH.

Ucropus 3emnm um meroasl ee u3ydeHus. VckomaeMble OPraHUYECKHE OCTATKH.
['eoxpononorusi U ee wmeroabl. OTHOcHUTENbHAss W aOCOJIOTHAsT TeOXPOHOJIOTHSI.
['eoxpoHoIOrMYecKas mKaisa: S0Hbl, 3Pbl, IEPUOJIbI, STTOXHU.

Hauvanpnbie 3Tanbl opraHndyeckor 3BOJOUUU. [losiBIIEHWE W 3BOMIOLMS TEPBBIX
KJIETOK. DBOJIONUS MeTabonmu3Ma. Bo3HukHOBEeHHE MepBhIX dKocucTeM. COBpEeMEHHBIC
MUKpOOHBIE OMOIJIEHKM KaK aHajor MepBbIX Ha 3emiie coodiiecTB. CTpOMaTOJIUTHI.
[IpokaproThl U 3YKapHUOTHI.

[IpoucxoxaeHrne 3ykKapuoT (CHMOHMOreHe3). OBOJIIOLMOHHOE IPOUCXOXKICHUE
BUPYCOB. [IponcxX0okaeHNE MHOTOKJIETOUHBIX OPraHU3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl 3BOJIONMUA BbICHIMX pacTeHUud. OCHOBHBIE apoOMOPQO3bI
pacrenuid. Beixon pacrenuy Ha cymy. [losBieHne ciopoBBIX pacTEHHM U 3aBOCBAHUE
umu cymu. CemeHHble pacTeHust. [IponcxoxieHne NBETKOBBIX PACTEHHUIA.

OcHOBHBIE 9Tallbl JBOJIOLIMHM JKUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THUIIOB.
IlepBbie  xopaoBble KMBOTHbIC. JKW3Hb B BOJE. OBOJIOIUA IO3BOHOYHBIX.
[Tponcxoxnenue ampuodmii u pentuauii. [IporcxoxaeHne MICKONUTAONIUX U IITHIIL.
[Tpunaun kmoueBoro apomopdoza. OcBoeHHe OECrO3BOHOYHBIMU U TO3BOHOYHBIMH
KUBOTHBIMHU CYLIU.

PazButne xu3HM Ha 3eMiie 1O 3paM U MEepuoAaM: apxei, MPoTepo30u, MaIe030u,
Me3030H, KaitHo30i. OOIas XapakTepUCTUKa KJIMMAaTa U TE€OJIOTMYECKHX IMPOIIECCOB.
[losiBeHre W pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3OBaHME: €ro YCIOBUS
U BJIMSTHUE Ha Ta30BbIA COCTaB aTMOC(EPBI.

MaccoBble BbIMUpaHUSL — OKOJOTMYECKHE KPHU3HUCHI Mpouuioro. [IpudymHbI
U CIEACTBUS MAacCOBBIX BbIMUpaHHil. COBPEMEHHBIH 3KOJOTMYECKUN KpPU3HUC, €ro
ocobernoctu. [Ipobaema coxpaneHus: OmopaznooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa oOpraHudeckoro Mwupa. I[lpuHnmnel Kiaccupukaum
opranu3mMoB. OCHOBHbBIE CHCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

Jlemoncmpayuu:

llopmpemuwi: @. Penn, JI. Cnnasnanuanmy, JI. [lactep, 1.U. Meunnkos, A.W. Onapus,
. Xonpeun, I'. Memnep, C. Munnep, I'. IOpu.

Tabnuyvr u cxemvi: «Cxema ombita @. Peam», «Cxema ombrta JI. Ilactepa
110 U3YYEHUIO CaMO3apOoKICHU )XU3HNY, «Cxema onbiTa C. Musiepa, I'. FOpu», «OTamnbl
HEOPraHWYECKON 3BoMOLUN», «l'eoxpoHosmornyeckas mkaina», «HayanpHble >Taribl
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OpraHWYeCKOW HBOMIOIUNY, «Cxema o0pa30BaHUS JYKAPUOT IYTEM CHUMOHMOTCHE3a»,
«Cuctema >HMBOM mnpupoas», «CTpoeHue BHpyca», «ApoMOp(O3bl PpacTEHUID»,
«Punnodurey, «OAHOKIETOUYHBIE BOJAOPOCIN», «MHOTOKIECTOYHBIE BOJIOPOCIINY,
«Mxwm», «llamopoTtHukm», «loloceMeHHbIE pacTeHus», «OpraHbl I[BETKOBBIX
pactenmiiy, «Cxema pa3BUTUS JKUBOTHOTO MHPaA», «ApomMopho3bl >KUBOTHBIX,
«Ipocrerimmey, «Kumeanononoctueie», «llnockue yepBm», «HieHUCTOHOTHEY,
«Pwi1OBY, «3emHOBOJHBIEY, «lIpecMbikaromuecs», «IITuupy, «MIIEKOUTAIOITUEY,
«Pa3BuTne XW3HU B apXEWCKOM dpe», «Pa3BUTHE KU3HM B INPOTEPO3OMCKOM 3pey,
«Pa3BUTHE XU3HU B TAJICO30MCKOU 3pe», «Pa3BUTHE XKU3HU B ME3030MCKOM 3pey,
«Pa3BuTHE XU3HM B KAMHO30MCKOW 3pe», «COBpEMEHHasi CUCTEMa OPraHUYECKOTO
MHUPaY.

Obopyoosanue: Tepdapun pacTEHUN pa3TUYHBIX OT/IEIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIE TPENapaTbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKUMU HWIJIOKOXKHX,
CKEJIEThI ITO3BOHOYHBIX )KMBOTHBIX, UydeJa MTHL] U 3BEPEU, KOJUIEKIIUH OKaMEHEJIOCTEH,
MTOJIE3HBIX HCKOMAEMBIX, MYJSIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupmyanvnasa nabopamopuas paboma «MojaenupoBanue onbiToB Mumnepa—tOpu
M0 W3YYCHHIO a0WOTCHHOTO0 CHHTE3a OPraHMYEeCKUX COCIWHCHUA B TEPBUYHOU
aTMocdeper.

Jlabopamopuas paboma «3ydeHne U ONMUCAHUE MUCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

Ilpakmuueckas paboma «V3ydeHue oCOOEHHOCTEH CTPOCHUS PACTEHUU pa3HBIX
OTJZICJIOB).

Ilpakmuuecxkas paboma «U3ydeHne OCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IlpoucxoxieHue ye10BeKa — AHTPOINOreHe3

Paznensl v 3agaun aHTponoaoruv. MeTo 16l aHTPOIOJIOTHH.

CraHOBJIEHME TMPEACTABICHUNA O MPOUCXOXKIECHUU UellioBeKa. Pemuruosnbie
B033peHus. COBpEMEHHbBIE HAYUYHbIE TEOPUHU.

CX0ICTBO 4YeOBEKa € JKUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKa.
CBuaeTensCTBa CXOJICTBA YEIOBEKA C KUBOTHBIMH: CPaBHUTEIbHO-MOP(OIOTHYECKHE,
IMOpHOTIOTHIECKHE, (PU3N0IOT0-0NOXUMHUYECKHUE, ToBeAeHUecKrue. OTan4us 4enoBeKa
OT >KMBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBA3aHHBIX C HMM IPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPO CUTHAJILHOM CHUCTEMBL.

JIBwkymue cuibl ((akTopel) aHTPOMOreHe3a: OWONOTWYECKUE, COIHATbHBIC.
CooTHoleHre GMOJOrMYECKUX U COLIMATIBHBIX (PaKTOPOB B aHTPOIOTCHESE.

OCHOBHBIE CTaguu AaHTpONOreHe3a. PaHHHME 4enoBeKOOOpa3Hble 00€3bsSHBI
(MpOKOHCYJIBI) U paHHUE TOHTHUBI — OOIIME MPENKH UYeTOBEKOOOpa3HbIX 00€3bsH U
JoJIeld. ABCTpPaJIONUTEKH — JABYHOTHE MPEIKU Jrojeil. UeaoBeK yMmenblidl, NepBbIe
W3rOTOBJIEHUSL OpyAMN Tpyna. YenoBeK NPSIMOXOIAIIMM M TEPBBIA BBIXOJ JIOJEH
3a npenensl Adpuku. YenoBek reiaenbOeprckuii — oomuil mpeaok HeaH1epTalIbCKOT0
YEeJIOBEKA M YEJIOBEKA pa3yMHOro0. YelloBeK HeaHAEPTaIbCKUNA KaK BUT JIFOJEH XOJI0AHOTO
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KInMara. YemoBeK pa3yMHbIM COBPEMEHHOIO THIIA, AEHUCOBCKHH YEJIOBEK, OCBOEHHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenerruka u najieoreHOMHKA.

DOBOJIOLMA COBPEMEHHOr0 4esoBeKa. EcTecTBeHHBI 0TOOp B MOMyISUUAX
yesnoBeka. MyTalMoHHbIN npouecce u nomuMopdusM. IlonynsaiuonHsie BOJIHBI, Ipeid
TeHOB, MUTpAIUs U «d(PPEKT OCHOBATEIS» B MOMYJISIUAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. Ilonstue o pace. bosplime pacel:  €BpOIICOMIHAS
(eBpasmiickas), aBCTpajo-HErpouJHas (dKBaTOpHasbHAs), MOHIOJOMJHAA (a3MaTCKO-
amepukaHckas). Bpemss M myTu pacceileHusi ueIoBeKa MO IulaHeTre. EIWHCTBO
yelloBeYecKux pac. HayuyHas HecocTosTenbHOCTh pacu3Mma. [IpucrnocobiieHHOCTh
YeJIoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKaroleh cpenbl. BiusHue reorpadudeckoit cpeas
u aperia reHoB Ha MOPGHOJIOTHIO U (PU3UOTOTHUIO YETIOBEKA.

MexaucuurninHapHble METO/Ibl B (hu3ndeckoil (OMOJIOrMuecKoi) aHTPOIOIOTHH.
OBOJIFOIIMOHHASL AHTPOIIOJIOTHSI WU TAJCOAHTPOIONOTHSl YEJOBEYECKUX MOMYJISALIHM.
broconyanbHble HMCCIEIOBAHUSA MPUPOIABI 4YenoBeka. lccienoBaHue KOIBOIIOLHAM
OHMOJIOTMYECKOr0 U COLUAIILHOTO B YEIIOBEKE.

Jlemoncmpayuu:

Iopmpemuwi: Y. apeun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabnuyvr u cxemwvl: «MeTOAbl AHTPOMOJIOTHUUY», «I OJOBHOM MO3T YEJIOBEKa»,
«YemoBekooOpa3Hble  00€3bsiHBDY, «CKENeT YenoBeKa M CKEJeT IIMMIIaH3e»,
«PynUMEHTBI U aTaBU3MBDY, «JIBUXKYIIUE CHUIIBI aHTPONOTE€HE3a», «IBOJIIOIUMOHHOE
JIPEBO YEIIOBEKAY, K ABCTPATIONUTEK», «HETOBEK yMeIbIi», «HeI0BEK MPAMOXOAAIIN,
«JlenncoBckuil yenoBek» «Heangepranbuby, «KpomanboHUb, «IIpeaku denoBekay,
«Tallbl DBOJIIOLINY YEIIOBEKay», «Packl uemoBekay.

Obopyoosanue: MK OKaMEHENOCTEH, MPEAMETOB MAaTepUajbHOM KYJIbTYpPhI
NPEeIKOB 4YeloBeKa, penpoaykuuu (dororpadun) KapTUH C MHUDOIOrHYECKUMU
u OuOJeCKUMM CIO)K€TaMU MPOUCXOXKICHUSI 4YeloBeka, (ororpadum HaX0A0K
MCKOITAEMBIX OCTATKOB YEJIOBEKA, CKEJET YEI0BEKA, MOJEIIb Yepena YeJ0BEKa U yeperna
IIMMIIaH3€, MOJENb KHUCTH 4YEJIOBEKa W KHCTM IIMMIIAH3€, MOJEIU TOpCa IPEIKOB
YEJIOBEKa.

Jlabopamopuas paboma «V3ydeHue 0coOEHHOCTEH CTPOCHMS CKejeTa 4YeloBeKa,
CBSA3aHHBIX C MPAMOXOKICHUEM.

Ipaxmuueckas paboma «VI3yueHne 5KOIOTUIECKUX aAaNTalUN YEeTOBEKay.

Tema 6. DOxkojormss — Hayka O B3aUMOOTHOIIEHUSIX  OPraHU3MOB
U HAJIOPTAaHU3MEHHbIX CUCTEM C OKpY:Kamouien cpeaou

3apoxxkieHue W pa3Butue skonoruu B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Paznensl u 3a1a4u 5K0JI0TUH.
CBsi3b DKOJIOTUU C JIPYTUMH HAyKaMU.

Mertoasl oxosioruu. IlosmeBbie HAOMOAECHUS. ODKCIEPUMEHTHI B  SKOJOTHH:
MPUPOIHBIE U TabopaTopHbie. MoemupoBaHue B 9KOJIOTUHA. MOHUTOPUHT OKPYXKaroIen
CpeIIbl: JIOKAJbHBIN, pETHOHATILHBIN U TTI00aTbHBIM.
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3HaYeHne YKOJIOTMUYECKUX 3HAHUM JJI YeIOBEKa. DKOJOTMUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBS3€WM YeJloBeYeCTBa C mpupojoi. DOpMHUpPOBAHHUE HKOIOTUYECKOM
KYJbTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJICHHUS.

Jlemoncmpayuu.

Hlopmpemwi: A. I'ym6omsaT, K.®. Pynse, H.A. CeBeprios, O. I'ekkens, A. Tencnu,
B.H. Cykaues.

Tabnuyvr u cxemwvi: «Pazmensr skomormm», «Metoasl skonorum», «Cxema
MOHHMTOPUHTA OKPYKalOIIEeH Cpeibl».

Jlabopamopuas paboma «VI3ydeHre METOJI0B IKOJOTUUECKUX UCCIICTIOBAHUI.

Tema 7. Opranusmbl u cpeaa 00UTAHUSA

Oxonornyeckue (HakToppl M 3aKOHOMepHOcTH uX JedctBud. Kiaccuduxanus
IKOJIOTUYECKUX (PAKTOPOB: AOMOTHYECKHE, OMOTHYECKUE, aHTpororeHHsle. OOmume
3aKOHOMEpPHOCTU  JEMCTBUS  JKOJOrMYeckux (QaxrtopoB. I[lpaBuio MuHMMyMa
(K. Hnpenrens, 0. JIubux). TomepaHTHOCTh. DBPHOMOHTHBIE U CTEHOOMOHTHBIE
OpPTraHHU3MBl.

Abunornueckue (akroppl. CBeT Kak 3Kojormdyeckuil axrop. JlelicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3MBbl. OKOJOTMYECKHE TPYIIIBl pacTEHUN
Y )KMBOTHBIX I10 OTHOUIEHUIO K cBeTy. CUrHanbHas poJib cBeTa. POTONEpHOaU3M.

Temneparypa kak 3xonoruueckuii paxrop. JlelicTBrue TemnepaTypbl Ha OpraHU3MBI.
[IoMKUIOTEpMHBIE M TOMOWOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE W CTEHOTEPMHBIE
OpPTraHU3MBI.

Brnaxuocts  kak  9kojorumdeckuid  Qakrop. IlpucrocobneHuss  pacteHui
K NOJJIEp’)KaHuI0 BOJHOro Oananca. Knaccudukanust pacTeHUi M0 OTHOIIEHUIO K BOJE.
[Iprcnoco6ieHrs ) KUBOTHBIX K H3MEHEHUIO BOJIHOTO PEKHUMA.

Cpeabsl o0OuTaHUst OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3/YyILIHAs, ITOYBEHHAs,
riiyOMHHAs MOANOYBEHHAs, BHyTpUOpranu3dmMeHHas. Gu3nko-xuMuyeckrne 0CoOOEHHOCTH
cpea obutanus opraHuzMoB. IlpucrnocoGneHus oOpraHu3MOB K JKM3HHM B Pa3HbIX
cpenax.

buonorunueckue purmel. BHelmiHre 1 BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAUYHBIC
putMbl. [IpUCOCOOJIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSM YCIOBHM
YKU3HU.

XKuznennsie (opmbl opranu3zmoB. [lonstue o kuzHeHHOU (opme. XKuzHeHHBIE
dbopMbl  pacTeHUi: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHUE TPAaBBI,
ofHOJEeTHUE TpaBbl. JKU3HEHHBbIE (OPMBI JKUBOTHBIX: THAPOOHUOHTHI, TI'€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTU CTPOCHUS M 00pa3a KU3HHU.

buortnueckue ¢akropel. Buabsl OMOTHMUECKMX B3aMMOJICHCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cuMOM03 u ero Qopmbl. [lapasutusm, koomepaiusi, MyTyaju3M,
KOMMEHCANU3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). HeTpoduueckue B3auMoaeincTBus
(tomnueckue, dopuueckue, (adpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOCHCTBUIA
JUISL CYILIECTBOBAHMSI OPraHu3MOB B cpefe oOuTaHus. [IpUHIMI KOHKYPEHTHOTO
UCKITIOUEHMUSI.
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Jlemoncmpayuu:

Tabnuyer u cxemwvl. «Ixojmormyeckue (paxtope», «CBETOBOM  CHEKTpPY,
«IKOJIOTUYECKUE TPYIIBl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKUE  aJanTaluu
KUBOTHBIX», «Cpeibl 00MTaHusI OpraHu3MOoBY, «buonorndeckue puTMb», « Ku3HEeHHBIC
GbopMBI  pacTEeHHI, «Ku3HeHHbIE (GOpMBI  KUBOTHBIX, «9Kocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOMHOro Jeca», «llemum mnuTaHusy,
«XumauyectBoy, «Ilapazutusmy», «Korkypeniusy, «Cumomnosy, «KomMeHcamuzmy.

Obopyoosanue: TepOapul PaCTEHUN M KUBOTHBIX, IPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX JKOJIOTHYECKUX (PAKTOpPOB, repOapuul CBETONMHOOUBBIX, TEHETHOOUBBIX
U TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIIOOMBBHIC, TEHEIIOOMBHICE M TEHEBBIHOCIMBBHIC
KOMHATHBIE pacTeHHs, repOapuu U KOJUIEKIUU TEIUIONOOUBBIX, 3UMOCTOMKUX,
MOPO30YCTOMYHMBBIX pACTEHUM, dYydela TTUIl M 3BEepei, repdapur pacTeHUH,
OTHOCSIIMXCA K TUTpoduTam, kcepoduram, Mme3oduram, KOMHATHBIE PACTCHUS TAHHBIX
TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax, repOoapuu U KOJIICKIINU
pacTeHH W JKMBOTHBIX, OOJIAIAIONIUX YEpPTAMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YCIIOBUM JKU3HU, TepOapuM M KOJUJICKIMM PACTEHUM M KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMHM >KUBOTHBIX, YYAaCTBYIOLIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMO/ICHCTBUSX.

Jlabopamopnas paboma «BplsiBIieHHE TPUCTIOCOOJIEHUM OPraHU3MOB K BIIUSIHUIO
CBETa».

Jlabopamopuas paboma «BbIsBICHHE TMPUCTOCOOJICHUI OPraHW3MOB K BIUSHUIO
TEMIIEPATYPHI».

Jlabopamopnas paboma « AHaTOMUYECKHE OCOOCHHOCTH PACTEHHM U3 pa3HBIX MECT
OOUTAHUS.

Tema 8. DkoJiorusi BUA0B U MOMYJIAMIA

DKOJIOTUYECKUE XapaKTePUCTUKU Tomyisiiuu. [lomynamus kak Ouosiornyeckas
cuctema. Poib HEOMHOpPOAHOCTH cCpenbl, (U3MUECKHMX OapbepoB U OCOOCHHOCTEU
Owonoruu BUAOB B (OPMHUPOBAHUHM MPOCTPAHCTBEHHON CTPYKTYPHI TOIYJISIIHIMA.
OcCHOBHbIE TIOKA3aTeNM MOMYJSIIUNA: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSL.

DKoJIoru4ecKkasi CTpykTypa mnonyiasuud. OlleHKa YHCICHHOCTH MOMYJISIUH.
JlnHaMuKka TONyJAIMA M €€ PEryysilusa. DHOTMYECKMH NOTEHIMWAN IOIYJISLHH.
MopgenupoBanue IHUHAMHUKU TONYJAUMA. KpuBble pocTa YUCIECHHOCTH TOIYJISLIHH.
KpuBsie BbIKHBaHUs. Perysiius 4ucaeHHOCTH TONYJISLUN: POk (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIINUX OT IUIOTHOCTU. DKOJIOTUYECKHUE CTpaTeruu BUAoB (r- u K-crparerun).

[Tonsatue 06 skosorudyeckor Huiie Buga. Mecrooburanre. MHOroMepHasi MOJIEb
skonornueckor Humm JI.M. XarumHcona. Pa3meppl OKOJIOrMYECKOW  HUIIW.
[ToTeHIManpHas U peali30BaHHAs HUIIIY.

Bun kak cucrema nonyisiuuil. Apeayibl BUJ0B. BUAbI M UX )KU3HEHHBIE CTPATErUH.
DKOJIOTMYECKHE YKBUBAJICHTHL.
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3aKOHOMEPHOCTH TOBEJACHUS W MUTpAIlui KUBOTHBIX. bHojorndyeckue WHBA3UH
YY>KEePOIHBIX BUIOB.

Jlemoncmpayuu:

Hopmpem: ]I.11. XaT4MHCOH.

Tabnuyer u  cxemvl.  «IKOJOTHYECKHE  XAPAKTEPUCTUKH  TOMYJISIIIINY,
«IIpocTpaHCcTBEHHAs CTPYKTypa Monyisuun», «Bo3pacTHele mupaMUAbl HOMYJISIIUN,
«CKOpOCTh 3acelleHHs] TOBEPXHOCTU 3eMJIM Pa3IM4YHbIMU OpraHuzmMamm», «Mojenb
skojoruueckoi Humu J[.M. XaTauHCcoHay.

Obopyoosanue: TepOapun PaCTCHUH, KOJUICKITUN )KUBOTHBIX.

Jlabopamopuas paboma «IIpucnocoOaeHus ceMsH PACTCHUHN K PacCEICHUION.

Tema 9. Dkosnorust cood1ecTB. IKOJIOrHYECKUE CUCTEMBI.

CooO1ecTBa oprann3MoB. buoiieHo3 u ero cTpykrypa. CBsi3u MEXly OpraHu3MaMu
B OHOIIEHO3E.

Oxocucrema kak oTkpbitas cuctema (A.Jl. Tencnu). DyHKIMOHATBHBIE OJIOKU
OpPTaHW3MOB B DKOCHUCTEME: IMPOMYIIEHTHI, KOHCYMEHTHI, peAyHeHTHl. Tpodudeckue
ypoBHU. Tpoduyeckue 1ienu u cetu. AGuoTrdeckue 0J10ku sKocucteM. [1ouBbI U UIIBI
B 3KocHucTeMax. KpyroBoport BENIECTB U MOTOK SHEPTUU B SKOCHCTEME.

OCHOBHBIE TOKAa3aTeNId AKOCUCTEMBL. buomacca W mpoaykius. DKOJIOTMYECKHUE
MUPaMUJIbl YUCce, OMOMACChl U SHEPTHUHU.

HanpaBieHHbsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuH. [lepBuuHbBIC
Y BTOPUYHBIC CYKIIECCUHM U WX MPUUYUHBI. AHTPOIIOTr€HHbIE BO3AECHCTBUS HA CYKIIECCHUMU.
Knumakcnoe coobiiectBo. buopaznoodpaszue v moaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMUYHMBOCTH COOOIIECTB.

[IpupoaHbIe 5KOCUCTEMBI.

AHTpPONOT€HHBIE 3KOCUCTEMBL. ATpo3KocucTeMa. ATpoleHo3. Paznmuuns Mexay
AHTPOIIOT€HHBIMU U MPUPOJIHBIMU IKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOolakocuctem. [oponckas iopa
u (Qayna. CuHaHTpomnu3alus ropojackoil dayHbl. buonormdyeckoe U XO3SMCTBEHHOE
3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCUCTBHII  OpraHU3MOB
B 9KkocucTeMax. llepeHOC »HEpruM W BEIIECTB MEXIY CMEXKHBIMU 3KOCHUCTEMAMHM.
Y CTOMYMBOCTh OPraHMW3MOB, TMOMYJSAIMNA KW 3KOCUCTEM B YCIOBHUSX ECTECTBEHHBIX
Y AaHTPOIIOT'E€HHBIX BO3ICHUCTBUM.

MeTto10J10THsi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOMOT€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencam.

Tabnuywvl u cxemol: «CTpyKTypa OMOLIEHO3a», « IKOCHCTEMA ITUPOKOJIUCTBEHHOTO
jeca», «IJKOCHCTEMA XBOMHOro Jeca», «OyHKIMOHAJIbHBIE TIPYIIBI OPraHUu3MOB
B sKocucteme», «KpyroBopot BemiecTB B skocucteme», «llenu nutanus (macrOuiiHasi,
JNETPUTHAS)», «IKOJOTHYecKass TupamMuga 4Yucem», «IKOJOTHYecKas MupamMuaa
omoMaccel», «JKOJOTMYecKas TmupamMuga odHeprum», «OOpa3oBaHue 00J0Tay,
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«IlepBuunas cykueccusi», «BoccTtaHoBieHue seca mocie moxapay, «IKOCHCTeMa
o3epa», «ArpoieHos», «KpyroBopoT BeIIeCTB M TOTOK SHEPTUHM B arpoleHo3ey,
«IIpumepsl ypOOIKOCHUCTEMY.

Obopyoosanue: tepbapuu pPACTEHUN, KOJUICKIIMM HACEKOMBIX, 4Yydella IITHIl
U 3Bepeil, repOapuyl KyJbTYPHBIX U JUKOPACTYIIMX PACTEHUM, aKBAPUYM KakK MOJEIb
HKOCHCTEMBIL.

Ipaxmuueckas paboma «V3yuenue u onucasue ypoo3KOCUCTEMBI.

Jlabopamopuass paboma «W3ydeHue pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

Oxekypcus «IKCKYpCUsl B THTTUYHBIN OUoreorieHo3 (B 1yopaBy, Oepe3HsiK, ebHUK,
Ha CyXO/0JIbHBIN WM MOMMEHHBIH JIYT, 03€p0, O0JI0TO)».

Oxckypcus «IKCKypCUs B arpo3KocucTeMy (Ha MoJie WK B TEIUIMYHOE XO3SICTBO)Y.

Tema 10. buocdepa — riaodanbHast IKOCHCTEMA

buochepa —  oOmemnnanerapHas  o0ojmouka  3eMsid, TA€  CYIIECTBYET
VI CYIIECTBOBANIA KW3HB. PazButHe npeacraBineHuii o omochepe B Tpynax J. 3rocca.
Yuenue B.U. Bepnaackoro o 6mochepe. Obmactu 6mochepbr u ee cocrtaB. KuBoe
BEIIECTBO OMOCGEpPHI U ero (PYHKIIUU.

3aKOHOMEpPHOCTH cyilecTBOBaHUsl Ouocdepsl. OcobeHHOCTH Ouocdepbl Kak
rio0anpHO dKocucTeMbl. [/[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIIECTB W OHUOr€OXMMHUYECKHE IUKIBI (yriepona, a3ora). PUTMUYHOCTH sBIIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepsnl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIIM: TYHJIpPA,
XBOWHBIC JIeCa, CMEIIAHHBIE M IIMPOKOJIMCTBEHHBIC JIeca, CTENH, CaBaHHBI, MMYCTHIHM,
TPOIUYECKHE JIieca, BBICOKOrOpbs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB
CYLLIH.

CtpykTypa W (YHKIOHMS KUBBIX CHCTEM, OIlEHKAa WX PECYpCHOTO IOTCHITHAIA
u 6nocepHbIX HYHKITHIA.

Jlemoncmpayuu:

Ilopmpemwi: B.1. Bepuaackuii, J. 3rocc.

Tabnuyoer u cxemwr: «l'eochepsr 3emmm», «KpyroBopor azora B mpupomer,
«KpyroBopor yrimepoma B mpupone», «KpyroBopor Kuciopoga B MPUPOIL,
«KpyroBopot Bojisl B mpupoie», «OCHOBHBIE OMOMEI Cymny, « KilmMaTtndeckue mosica
3emm», «Tyngpay, «Taitray, «CMmemansbii nec», «llupoxkonuCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «IlycTbiHsay», « Tpornuueckuii ecy.

Obopyoosanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpYy:Kawomas cpeaa

DKOJIOTMYECKHE KPU3UCHl U UX MpUYUHBIL. Bo3jaeiicTBue yenoBeka Ha Ouocdepy.
3arpsA3HeHHEe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsA3HeHre BOAHOU cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paspymienne mouBbel. OxpaHa TMOYBEHHBIX pecypcoB. M3menenue
KITUMara.

30



AHTpPOIIOr€HHOE BO3/ICHCTBHE HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpaHa
PACTHTEILHOTO M )KHBOTHOTO MUpa. OCHOBHBIC MPUHITUATIBI OXpaHbI Ipupoabl. KpacHbie
kHUTH. Oco00 oxpansiemble mnpupognbie Tepputopun (OOIIT). Boranuveckue caibl
¥ 300JIOTHYECKHE MAPKH.

OCHOBHBIC TMPHUHIUIBI YCTOMYMBOTO PA3BUTHSA YEJIOBEYCCTBA W  TMPHUPOIBI.
ParnmonanbHOE MPHUPOJONOIL30BAHUE M COXpPAaHEHHE OWOJIOTMYECKOro pa3zHooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH TJIO0ATBHBIX AKOJIOTHYECKUX KpU3HCcOB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3UCa U €r0 BEPOSITHbIE TIOCIEICTBUS.

Pa3BuTHE METO0B MOHUTOPHHTA PAa3BUTHUS OIMMACHBIX TEXHOTEHHBIX TTPOIIECCOB.

Jlemoncmpayuu:

Tabauywbr u cxemsvi: «3arpsizHeHHEe aTMochepb», «3arpsizHeHue ruapochepb»,
«3arpsizHenue mouBbl», «llapHuKoBBIN 3 dexT», «Ocobd0 oXpaHIeMble MPUPOIHBIE
TeppuTopun», «Moenu ynpaBisieMoro Mupay.

Obopyoosanue: Gororpaduu oOXpaHIEMbIX PACTCHUHN U )KUBOTHBIX KpacHo¥ KHUTH
Poccuiickoit @enepannu, KpacHoi KHUTH pEruoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1O BUOJIOI'MN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yJbTaTaM OCBOEHU S 00 yJarOIMMUCS
nporpaMM  CpelIHero oOmiero  oOpa3oBaHUsA:  JUYHOCTHBIE, METalpeIMETHBIC
U TIPEAMETHBIE.

B cTpykType AMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS MPOrpaMMBI IO OHOJOTHU
BBIJICJICHBI  CJICYIONINE COCTABJISIONIME: OCO3HAHWE OOYJAIOIIUMHUCS POCCUUCKON
IPKIAHCKONM HJIEHTUYHOCTH — TOTOBHOCTU K CaMOPa3BUTHUIO, CaAMOCTOSITEIILHOCTHU
U CaMOOIIpEEICHHIO, HAJTMUYMe MOTUBAIIMU K OOY4YEHHUIO OMOJIOTMH, LI€JCHANPABIEHHOE
pa3BUTHE BHYTPEHHUX YOEXKJACHUW JUYHOCTH HA OCHOBE KIIIOYEBBIX I[EHHOCTEU
U UCTOPUYECKUX TPAAUIUN  pa3BUTHS OHMOJOTMYECKOTO0 3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS B CBOCH JI€ATEIILHOCTU IIEHHOCTHO -
CMBICIIOBBIMM yCTAaHOBKaMH, MPHUCYIIUMU CHCTEME OMOJIOrMYecKoro oOpa3oBaHMs,
HAJIMYME TIPABOCO3HAHMSI DSKOJOTUYECKOW KYJIBTYPHl, CIIOCOOHOCTH CTaBUThH IICIH
U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOCHUS MPOrPaMMBbl IO OWOJOTUM JOCTUTAIOTCS
B CIMHCTBE Yy4yeOHOM ¥  BOCIUTATEIHHOM JIEATEIBHOCTH B  COOTBETCTBUU
C TPaJULMOHHBIMU POCCUUCKUMH COLIMOKYJIbTYPHBIMU, WCTOPUUYECKUMH M JTYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMH, TPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJACHUSI M  CIOCOOCTBYIOT  MpOLIECCAM  CaMOIIO3HAHMS,  CAaMOBOCIUTAHUS
Y CaMOPa3BUTHUSI, PA3BUTHUSI BHYTPEHHEW MO3UILIMH JIMYHOCTH, MATPUOTU3MA U YBAKEHUS
K 3aKOHY W TPABOIMOPSAJIKY, YEJIOBEKY Tpyla U CTaplIeMy MHOKOJIEHHUIO, B3aUMHOIO
yBOXCHHS, OEpPE)KHOrO OTHOIICHHUS] K KYyJbTYPHOMY HACIEOUI0O U TPAIULIHSIM
MHOTOHAlIMOHAJILHOTO Hapoxa Poccuiickon @Denepanuu, Opupoac U OKPYXKAIOIIEH
cpene.

JInyHOCTHBIE pPE3yJIbTaThl OCBOCHHSI Y4eOHOro mnpeamera «bUONOTHs HOJAKHBI
OTpakaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOMIMXCsl ~ PYKOBOACTBOBATHCS
chOpMUPOBAaHHOM BHYTPEHHEM TO3UIMEH JUYHOCTHU, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKACHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
JEATeIbHOCTA B MPOIECCE peaM3alldd OCHOBHBIX HaIpaBJICHUN BOCIHUTATEIbHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaXkaaHCKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKONW MMO3MIIMKA OOYYAroIIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOT'O YJICHA POCCHICKOT0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKCHHE 3aKOHA
U TPaBOIOPSIKA,;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NEATEIbHOCTH TMPHU CO3AaHUU Y4EOHBIX
MPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEIbHBIX 3374, BHIIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTh OMPEAEIIATh COOCTBEHHYIO IMO3UIIMIO MO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE Y4YUTHIBaTh B CBOUX JEUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOAEH C pa3HbIMU YOEKIEHUSMH, KYJIbTYPHBIMH LEHHOCTSIMU
U COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
ITIO3HABATEIBHBIX U UCCIIENOBATENIBCKUX 33/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIMOHEHTOB MPU 00CYkKJAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUUYECKOTO COACPKAHNUS;

TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOU EATEIILHOCTY;

2) IATPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCHHCKON TPAKTAHCKOM WIEHTUYHOCTH, MaTPHOTU3MA,
YBOXEHHsSI K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PomamHoM, ropaoctu
3a CBOM KpaHl, CBOW PoauHy, CBOM S3bIK M KYJIbTYPY, IPONUIOE U HACTOSIIEE
MHOTOHAI[MOHAIBHOr0 Hapoaa Poccuu;

LICHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACIEAUIO U NaMITHUKAM IPUPOIBI,
NOCTHXKEHUAM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OLICHMBATh BKJIAJ] POCCHUMCKUX YYEHBIX B CTAaHOBJEHUE M Pa3BUTHE
OMOJIOTUM, TOHUMAaHUS 3HAUYCHUsSI OMOJIOTUM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJoBeKa U COBPEMEHHOr 0 OOIIECTBA;

ueiiHas yOEXJIEHHOCTb, TOTOBHOCTh K CIyXeHut0o u 3amure OTteudectsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS :

OCO3HaHUE JIIYXOBHBIX LIEHHOCTEU POCCHICKOTrO Hapo/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE pelIeHus,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaa B MOCTPOCHUE YCTOMYMBOTO OY/TYIIIETO;

OTBETCTBEHHOE OTHOIIECHHME K CBOUM POJUTENAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPHUHSATUS LEHHOCTEW CEMEWHOMN >KMU3HU B COOTBETCTBUHU C TPAAULIUSIMH
HapoaoB Poccuy;

4) 3cTeTHYeCKOro BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas OSCTETHKY ObITa, HAYYHOTO
Y TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHUE HSMOLMOHAIBHOIO BO3JECUCTBHUS KUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKECHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MTPOSIBIISTH
KayeCTBa TBOPUYECKOU JINYHOCTH;
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5) ¢puznyeckoro BOCHUTAHUS:

MOHMMAaHUE U peanu3alius 370pOBoro U 0Oe3omacHoro odpasa >KU3HU (370pOBOE
MUTaHWe, COOIOJCHUE TUTHCHUYCCKUX TMPaBUI W HOPM, COQIAHCHPOBAHHBIM PEXKUM
3aHATHIN U OT/bIXA, peryjsipHas (pu3nveckasi akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (U3MUYECKOMY U TICUXMUYECKOMY
3JI0POBBIO;

NMOHMMAaHUE IIEHHOCTH TPABWJI MHANBUIYATHHOTO W KOJJICKTUBHOTO 0€30MacHOTO
TIOBE/ICHHS B CUTYaIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHME TIOCJICACTBHA W HEIPUATHS BPEIHBIX MPUBBIYCK (YIMOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KypEHUS);

6) TPyA0BOro BOCIIHTAHMSA:

TOTOBHOCTB K TPY/Y, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYAOIO0HUE;

TOTOBHOCTh K QKTHUBHOM JIEATCILHOCTH TEXHOJOTMYECKOW W  COIUAIBHON
HAIpPaBJICHHOCTH, CIIOCOOHOCTh HWHHIIMMPOBATh, ILIAHUPOBATh W CaMOCTOSTEILHO
BBIITOJTHATH TaKYIO JACSITEILHOCTD;

WHTEpEC K pa3IuYHbIM cdepaM MNpoPecCHOHATBHON JIeATEeILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiieil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUTaHBI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH
BCEM JKU3HHU,

7) IKOJIOTHYECKOr0 BOCIIMTAHHUS:

AKOJIOTUYECKHU 11eJIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHU,

MOBBIIICHUE  YPOBHA  DKOJIOTMYECKOM  KYJIbTYpbl: MPUOOPETEHUE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB M OLIEHKU MX BO3MOXKHBIX MOCJIEACTBUHN JISI OKPYXKarOUIEH
Cpebl;

OCO3HAaHUE TJIOOATBHOTO XapakTepa OHKOJOTMUYECKHUX TMpodJieM U TyTed uX
pelIeHuS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETaEMbIe MPU H3YyYEHUH OWOJIOTHUU 3HAHUS
1 YMEHHUS TIPH PEUICHUH MPOOJIeM, CBI3aHHBIX C palliOHAIbHBIM IIPUPOIONO0IH30BAHHEM
(coOmoieHre TPaBWJI TOBEACHWUS B TPHUPOJE, HAMPABICHHBIX HA COXpaHEHUE
pPaBHOBECHS B YKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Ouochepsr);

AKTUBHOE HENPHUATHE ACHUCTBUM, MPUHOCAIIMX BPEd OKPYKAIOIIEH HPUPOIHOM
cpele, yMEHHE MPOTHO3UPOBATh HEOIArONPHUSATHBIE SKOJOTHYECKHE ITOCICICTBUS
MPEANPUHUMAECMBIX ICUCTBUI U IPEAOTBpAIaTh UX;

HAIMYUE PA3BUTOTO SKOJOTMYECKOrO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
ONbITa ACATEIBHOCTH 3KOJOTMYECKOW HAMPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMHU B TI03HABATEIbHOM, KOMMYHHKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUUYECKOMN AEATEIIbHOCTH 3KOJIOTMUYECKOM HATPABICHHOCTH;
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8) HeHHOCTH HAYYHOTr 0 MO3HAHUS

c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKHM M OOIIECTBEHHOW NPAaKTHUKHA, OCHOBAaHHOIO Ha AHAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIECHCTBOBAHNE SI3BIKOBOM M YHUTATEIICKOW KYJIBTYpbl KaK CpEACTBA
B3aMMOJICHCTBHS MEXY JIFOJAbMU U TIO3HAHUS MUDA;

NOHMMaHue crienu UKy OUONOrMH KaK HayKu, OCO3HAHUS €€ pOoJid B POPMUPOBAHUU
pPallMOHAJIBHOTO  HAYYHOIO  MBIIUIEHUS, CO3JaHWM IEJIOCTHOIO  IPEICTaBICHUS
00 OKpYXalollleM MHpEe Kak O €IMHCTBE MPUPObI, YeIOBEeKa U OOLIECTBA, B MO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu MpoOJeM COXpaHEHUS MPUPOIHOTO
paBHOBECHS;

yOSXKJIEHHOCTh B 3HAYMMOCTH OHOJOTMM JUIi COBPEMEHHON LMBUJIM3ALUU:
oOecrieueHusT HOBOIO YPOBHSA Ppa3BUTHUA MEIMLIMHBI, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHONOTUH, CIOCOOHBIX pellaTh PecypcHble MpOOJIeMbl pa3BUTHS YEIOBEUECTBA,
IOUCKAa MyTeH BbIXOAA U3 IJIO0AJBHBIX SKOJIOTMYECKMX MpoOjeM U obecreyeHus
IIepexoa K YCTOMYMBOMY DPA3BUTHIO, PAllMOHAIBHOMY HCIIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMUECKUX 3HAHUM B LENSIX MOBBIILICHUS
o0miel KyJbTypbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOH YacTH
(YHKUMOHAIBHOW TPaMOTHOCTH — OOy4arolmuxcs, (OpMUpPYyEeMOH TpHU HU3YyYEHUU
OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJAOB ITO3HAHMS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIONb30BaTh MOJIyYaeMble 3HAHUS JJI aHAJIM3a U OOBSICHEHUS
SBJICHUW OKPYKArOUIEr0 MUPA U MPOUCXOIAIIMX B HEM HM3MEHEHUW, YMEHUE JeaTh
O0OCHOBaHHBIE 3aKJIIOUYEHUS Ha OCHOBE HAay4YHbIX (PAaKTOB U HMEIOLIUXCA JaHHBIX
C LIEJIbIO MOJTYYEHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIbHO UCIOIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJI PEIIECHUS
npobJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LEHHOCTH HAy4YHOM JEeATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMUIO,
K aKTUBHOMY TOJIYYE€HHMIO HOBBIX 3HAHUU 110 OMOJIOTUU B COOTBETCTBHUHU C )KMU3HEHHBIMU
NOTPEOHOCTSIMHU.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YIbTATOB OCBOCHHS OO0Y4YaIOUIMMUCS
IporpamMMbl CpeJlHEro oOIIero oOpa3oBaHUs y OOYyYaroIIUXCS COBEPIICHCTBYETCS
AMOIMOHAIILHBIN UHTEIUIEKT, IPEANONaraoiuii cOpMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIErO CIOCOOHOCTh IMOHMUMAaTh CBOE 3MOLUOHAIBHOE
COCTOSIHWE, BUJIETh HAIIPABJICHUS PA3BUTHsI COOCTBEHHON SMOLIMOHAILHOM C(epbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpEryJMpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJIEHUE, CIIOCOOHOCThH aJalTUPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHUSIM U MIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;
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BHYTPEHHEH MOTHUBAIlMK, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTIXKCHHUIO IIEJIH
U YCIIEXYy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHE JICMCTBOBATb, MCXOJS W3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTH ITOHMMAaTh HSMOIIMOHAIBLHOE COCTOSHHUEC
JIPYrUX, YYUTBIBATH €r0 TMPU OCYIICCTBICHUM KOMMYHHMKAIIMH, CIIOCOOHOCTH
K COYYBCTBHUIO U CONEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIHOCOOHOCTh BBICTpAaWBATh OTHOIICHUS
C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATh MHTEPEC U pa3peliaTh KOHPIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HAYUMble Uil  (OPMHUPOBAHUS  MHPOBO33PEHUSA  OOYYarOLIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIeHAyYHbIE TOHSATHS, OTpaXkarollue
I[EJIOCTHOCTh HAyYHOU KapTHUHBI MUpPA U CHIEIU(UKY METO/IOB TTO3HAHUSI, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIus, SBJICHHUE, MPOLECC, CUCTEMA, HAYUHBIN
dakT, NOPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHUs, HCCIEAOBaHNUE,
HaO0JII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIE YUeOHbIE JEHCTBUS
(mo3HaBaTebHbIE, KOMMYHHMKAaTHBHBIE, PErYJISITUBHBIE), o0ecreynBaroIue
dbopMupoBaHue (QPYHKIUMOHAILHOM TIPaMOTHOCTH W  COLMAIBHONM  KOMIETEHIIMU
00y4Jaromuxcs; CITOCOOHOCTH o0y4Jaromuxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpcajbHble YydeOHbIE
JICUCTBUS B MO3HABATEILHON U COLIMATILHON MPAKTHUKE.

B pesynbrare m3ydeHus OHOJOTMU HA YPOBHE CpPEIHEr0 OOIIero oO0pa3oBaHUS
y oOyuatomerocss OynyT chopMmupoBaHbl MO3HABATEIbHBIE YHHBEpPCaJIbHbIE Y4eOHBIC
JIENUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIE y4eOHBIC IEUCTBHS, PETryISTUBHBIC
YHUBEpCaJIbHbIE ydeOHbIe IEHCTBUS, COBMECTHAs! 1€ATEIbHOCTb.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yYUeOHbIE TeHCTBUS
ba3oBble Jioruueckue AeMCTBUA:

CaMOCTOSITETILHO (DOPMYIUPOBATH U aKTyaJIU3UPOBaTh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCITOJIb30BaTh TIPU OCBOCHHUH 3HAHUU MPHUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHUSI, Ki1accu(ukauu, 0000IeHuUs ), PACKPHIBATH CMBICIT OMOJIOTUYECKHUX
NOHATUHN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKHU, YCTAHABIMBATH CBSI3U C JIPYTUMH
MOHATUSAMH);

OTIPECIIATD 1NN JeATETbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTbH PE3YJIbTaThl JEATEIHHOCTH C TOCTABICHHBIMHU IIECIISIMH;

UCIIOJIb30BaTh OMOJIOTMUECKUE MOHATHUS JIJIs1 O0BsICHEHUS (DAaKTOB U SIBJICHUM KUBOM
TIPUPOJIBI,
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CTPOMUTH JIOTUYECKUE PACCYKICHUs (MHAYKTUBHBIC, I€TyKTUBHBIC, M0 aAHAJIOTUN),
BBIABJIAITh 3aKOHOMEPHOCTM UM IIPOTUBOPEYHsST B PACCMATPUBAEMBIX SBJICHUSX,
(GhopMyIIUPOBATh BHIBOABI U 3aKJIIOUCHUS;

IIPUMEHATh CXEMHO-MOJEJBbHBIE CPEACTBA Uil MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHHUI B M3Yy4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAaKXKe MPOTHBOPEUUI
Pa3HOro poja, BHISIBIICHHBIX B PA3JIMUHBIX HH(OOPMAIIMOHHBIX UICTOUHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHHUS MPOOJEMBI C Yy4E€TOM aHaliu3a HUMEIOIIUXCS
MaTepHUaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTb, OLICHUBATHh COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIECICTBUN JAEATEIbHOCTH;

KOOPAMHUPOBATh U BBIMOIHATH PAa0OTy B YCIOBHUSX PEATHHOT0, BUPTYaIbLHOTO
¥ KOMOMHHUPOBAHHOT'O B3aMMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEILICHUN KU3HEHHBIX ITPOOJIEM.

Bba3oBble ucciienoBareabcKue J1eicTBUS.

BJIA/IETh HAaBbIKAMU Y4E€OHO-UCCIIEIOBATEIbCKOM W IMPOEKTHON JEATENbHOCTH,
HaBBIKAMH pa3perieHus npo0aeM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MIOMCKY METOJOB PEUICHUs MPAKTUYECKUX 3a]ay, NPUMEHECHHUIO Pa3JIMYHBIX METOJOB
MTO3HAHUS;

UCIIOJIB30BATh PA3JUYHBIE BUBI IEATEIILHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHMUS, €T0
WHTEPIpETAIMH, IPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIEC
IIPU CO3/ITaHUU Y4E€OHBIX U COLIMAIBHBIX MPOCKTOB;

dbopMUpOBaTh HAy4YHBIM THI MBIIUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSMH U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTENbHOMN N€ATEIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh IPUYMHHO-CJICICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 3aJ1auy, BbIJIBUTATh
TUINIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEeHTHI JJI J0KA3aTelIbCTBA CBOMX YTBEPKICHUMH,
3aJ1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3alaud pe3yibTaThbl, KPUTHYECKU
OLICHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIHMSIM, OIICHUBATHh MPUOOPETECHHBIN OTIBIT;

OCYIIECTBIISATH LI€JIEHANPABICHHBIN MOUCK MTEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS
B ITpo(heCCHOHATILHYIO CPENY;

YMETh [E€PEHOCHTh 3HAHUS B I[I03HABATEIBHYI0 M MPAKTUYECKYI0 O0JacTH
KU3HENESITEIIbHOCTY;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEM;

BBIJIBUTaTh HOBBIC UJICU, MPEJjIaraTh OPUTHHAIBLHBIE TTOAXObI U PEIICHUS, CTABUTh
poOJIeMBbl U 33]1a4H, JOMYCKAIOIKe albTePHATUBHBIC PEIICHMUS.

Pabora ¢ undpopmanmeit:
OPUEHTUPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HMHPOpMALMH (TEKCTE Y4eOHOro
nocoOus, HAyYHO-TON YIS PHOM JIUTEepaType, OMOIOrHYECKUX CI0BapAX U CIIPAaBOYHHUKAX,
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KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3upoBaTh HHQOpPMAIUIO
pa3IUYHBIX BUAOB U (HOPM NPEICTaBICHUS, KPUTHUECKHU OLICHUBATH €€ I0CTOBEPHOCTH
Y HETPOTUBOPEUNBOCTb;

(dbopMyTupOBaTH 3aMPOCHl M MPUMEHATH Pa3IMYHbIE METOABI IIPH MOUCKE U 0TOOpE
Oounosornueckoit nHpopmMauK, HEOOXOIUMOM JIJIs BBIMTOJTHEHNS YUeOHBIX 3a]1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHMUS ~ WHEOOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO WCIOJIb30BAHUS PA3IUIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO BHIOMPATh ONTUMATIBLHYIO (DOPMY MpeCTaBICHUS OUOIOTHYECKON
uHdopmaIu (CXeMbl, rpapuKu, JUarpaMMbl, TaOJIULbI, PUCYHKH U APYTOE);

HCIIO0JIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEJICTBA MPU padOTe ¢ OMOIOTHYECKON
uHdopmaleil: MpPUMEHATh XUMUYECKHe, (U3MYecKne W MaTeMaTH4YeCKUue 3HAKU
U CUMBOJIBI, bopmybl, ab0peBuarypy, HOMEHKJIATypy,  HCIIOJIb30BaTh
U IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPENICTBA HATJISAHOCTH;

BJIaJIeTh HABBIKAMHU DPACMO3HABAHUS W 3alUThl MH(pOpMaLUU, WHDOPMALMOHHON
0€30MMacCHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIE YHHUBEpPCAJbHbIC Y4eOHbIC TEeHCTBHS
O0Omenue:

OCYIIECTBIIATh KOMMYHHUKAIIMU BO BceX cdepax >KU3HHM, aKTUBHO YJYacTBOBATh
B JHAJIOTe WM JHUCKYCCHHM II0 CYIIECTBY OOCYKJIaeMol TeMbl (yMEHHE 3aJ]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHUTEJILHO BBITIOJIHEHUS MpeajiaraeéMon 3aj1auu,
YUUTHIBATh UHTEPECHl U COTIACOBAHHOCTh MO3UIIMKI JIPYrUX YYaCTHUKOB JHAJIOTa WU
JIMCKYCCHH);

pacno3HaBaTh  HeBepOajbHbIE CcpelacTBa  OOIIEHMS, TOHUMAaTh 3HAYCHUE
COLIMATILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS! KOH(DJIMKTHBIX CUTYyaIllMi, YMETh
cMATr4aTh KOH(GIUKTHI U BECTH TIEPETOBOPHI;

BIQJCTh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS W B3aMMOJCHCTBUS, IOHUMATh
HaAMEPEHUS JIPYTHX JIIOJICH, MPOSBIATh YBAXUTEIHLHOE OTHOIIEHHWE K COOECETHUKY U
B KOppPEKTHOU popMe POopMYyTUpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEIICTB.

CoBMecTHas1 1eAITEJIbHOCTD:

IOHKMMATh U UCII0JIb30BaTh MPEUMYILIECTBA KOMAHIHOW U MHANBHUyaJIbHON PabOThHI
IIPU pelIeHUU OMOJOTMYECKON TPOOIeMbl, 0OOCHOBBIBATH HEOOXOUMOCTh TPUMEHEHUS
IpyNIoBbIX (OpM B3aUMOAECHCTBUSA MIPH PEIICHUN Yy4eOHOM 3a7auH;

BBIOMPATh TEMAaTUKY U METO/Ibl COBMECTHBIX JEHCTBUM C yUeTOM OOIKUX UHTEPECOB
Y BO3MOXKHOCTEH Ka)KJ0r0 4JIeHA KOJUIEKTUBA;

OPUHUMATh LIETTM COBMECTHOM ESITEIbHOCTH, OPIraHU30BbIBATh U KOOPAHUHUPOBATH
JIEHCTBUSA O €€ JOCTHKEHUIO: COCTABIIATh TUIaH ACHCTBUM, pacpeIeisITh POJId C YUIETOM
MHEHUH Y4aCTHUKOB, 0OCYXAaTh pe3yJbTaThl COBMECTHOI pabOTHhI;
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OILICHMBATh KAa4ECTBO CBOETO BKJIAJa M KaXKJOro YYaCTHHMKAa KOMaHJbl B OOLIUH
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh  HOBBIE  TIPOEKThL, OIIEHWBATh HWIAEHM C [O3UIUU  HOBU3HBI,
OpPUTHMHAJILHOCTH, MTPAKTUYECKON 3HAUNMOCTH;

OCYHIECTBIIATh TO3UTUBHOE CTPATETMYECKOE MTOBEJCHUE B PA3IMUYHBIX CUTYAILUAX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe YHUBEpPCAJIbHBbIC Y4eOHbIEe HeHCTBUSA
Camoopranusanusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI BBISIBICHHUS] MPOOJIEM U UX PELICHUS
B KU3HEHHBIX U YUEOHBIX CUTYalUSX;

BBIOMpATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH IIEJIEBBIE U CMBICIOBBIE YCTAHOBKU
B CBOMX JCMCTBHSX U MOCTYIKAX MO OTHOLICHMIO K )KUBOW IIPUPOJE, CBOEMY 310POBbIO
Y 3[10pPOBbIO OKPYKAIOLINX;

CaMOCTOSITEJIbHO ~ OCYLIECTBJIATh IIO3HABATEJIbHYIO  JCATEIbHOCTb, BBIABIATH
npoOsieMbl, CTaBUTh M (HOPMYyJIMPOBAaTh COOCTBEHHBIE 3a/layd B 0OPa30BATENbHOU
JEATEIILHOCTU U )XKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEHIeHUs] NMPOOJEMBbl C YYETOM HMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTECHHUIA;

JABaTh OLEHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOI0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHU;

JienaTth OCO3HAHHBIA BBIOOP, ApryMEHTHPOBAaTh €ro, Oparb OTBETCTBEHHOCTh
3a peLLICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IIUPOKOW SPYAMIIMHU B Pa3HBIX
00JacTsIX 3HAHMM, TMOCTOSHHO TMOBBIIIATH CBOM OOpa30BATENBHBIA WU KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTYallMsiIM, BHOCHTH KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJI€Th HABBIKAMU IO3HABATEIbHOM pEeQUIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUN U MBICIIUTENIBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, MCIOJIb30BATh
npueMbl peIeKCHH ISl OLEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX [IPU aHAIU3€ PE3YyIbTaTOB AEATEIILHOCTH;

IIpunsiTue ceds1 M APyrux:
MPUHUMATh ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JJOCTOUHCTBA,
MPUHUMATh MOTUBBI M apT'YMEHTHI IPYTUX MPU aHAIN3€e PE3YJIbTATOB CSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIUOKU;
Pa3BUBATh CIIOCOOHOCThH MMOHUMATh MUP C TTO3UIIMH JIPYTOT0 YEJIOBEKa.
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INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE PEe3yJIbTATHI OCBOCHUS COJIEpKaHUs yuyeOHoro npeamera «buonorusy»
Ha yrJIyOJICHHOM YpOBHE OPHEHTHPOBaHbI Ha oOecreueHrue MpoduiIbHOTO 00y4deHUus
oOyuaromuxcss Ouonoruv. OHU BKJIIOYAIOT: CreU(pUYECKUE JUIsi OMOJOTUU HAay4YHbIC
3HaHMS, YMEHHUS UM  CIOCOOBI  JCHCTBUH 1O  OCBOGHMIO, HWHTEpHpETaluu
U npeoOpa30BaHUI0 3HAHWUM, BUJBI IEATEILHOCTH IO MOJYYECHUIO HOBBIX 3HAHUN U UX
MPUMEHECHUIO B PA3JIMYHBIX YYEOHBIX, a TAaKKE€ B pEaJIbHbIX KU3HEHHBIX CHUTYyallUsX.
[IpenMeTHBIE PE3yabTaThl IPEACTABIICHBI IO TOJaM U3Y4YECHUS.

[IpenmeTHbBIC pe3yabTaThl OCBOEHUS yueOHoro penmera «buonorus» B 10 knacce
JOJKHBI OTPAXkAaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUM ECTECTBEHHO-HAYYHON KApTHUHBI MHUpa, B MO3HAHUMU 3aKOHOB
OPUPOABl U PEUIEHUU MPOoOJeM pallMOHAIBHOTO MPUPOJIONOJIL30BaHUS, O BKIAJE
POCCHUHCKHX U 3apYOCKHBIX YICHBIX B PA3BUTHE OHWOJIOTHH;

BJIQJICHUE  CHUCTEMON  OHMOJOTMYECKMX  3HaHWUW,  KOTOpas  BKJIIOYAET:
OCHOBOIMOJIAraronue OMoJIOrH4eckue TEPMUHBI U MOHATHS (KU3Hb, KJIETKA, OpraHu3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISLUs, CaMOBOCIIPOU3BEACHUE, HACIIEICTBEHHOCTD,
U3MEHUYMBOCTh, POCT U pPa3BUTHE), OHOJIOTHYECKHE TEOpUU (KJIETOUHASI TEOpHUs
T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi TEOPHUS HACIEICTBEHHOCTH
T. Moprana), yuenusa (H.. BaBunoBa — 0 neHTpax MHOrooOpas3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHUI), 3aKOHbI (eAUHOOOpa3usi TMOTOMKOB IE€PBOIO IMOKOJICHUS,
pacIllelJieHusl, YUCTOThl TameT, He3aBUCUMOro HaciegoBanus [. Mengens,
TOMOJIOTHYECKHUX PsIIOB B HacaenACcTBeHHOM n3MenurnBoct H.W. BaBuiiosa), mpuHIUTIBI
(KOMIIJIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJaMH HAYYHOrO TO3HAHMS, HCIOJIb3yEeMbIMU
B OHOJIOTMYECKMX UCCIICNIOBAHUAX IKUBBIX OOBEKTOB (OMHCAHHWE, W3MEPECHHE,
Ha0JIr0/IeHUE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT
U DYKapHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJIE OaKTepHil,
rpu0OB, pPacTeHHil, >KMBOTHBIX M 4YEJIOBEKa, CTPOCHUS OPraHOB U CHUCTEM OPraHOB
pacTEHUil, JKMBOTHBIX, YEJIOBEKA, MPOLECCOB KUZHEAECATEIBHOCTH, MPOTEKAIIUX
B OpraHuM3Max pacTEeHUM, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHa
BEIIECTB  (METaboJIM3M), TIPEBpPAILCHHS  SHEPruu, OpOXKEHHsS, aBTOTPOGHOIO
U TEeTepoTPOPHOro TUIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEi03a,
ramMeToreHesa, 3MOpPUOIreHe3a, IOCTIMOPUOHANIBHOIO  Pa3BUTHUA, PA3MHOKEHHS,
WHJUBUAYaTbHOTO pa3BUTUS oOpraHu3ma (OHTOreHe3a), B3aWMOJICHCTBUS T'EHOB,
reTepo3uca, HICKYCCTBEHHOr0 0TO0pa;

YMEHUE YCTaHaBJIMBATh B3aMMOCBA3M MEXKJY OpraHouJaMu KIETKH U HUX
GYHKIUSAME, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX (QPYHKIHUSAMHU, MEXIY OpraHamMu
¥ CHCTEMaMM OpPraHOB y PACTEHUH, )KUBOTHBIX U YEJIOBEKA M WX (YHKIIUSIMH, MEKITY
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CHCTEMaM{ OpPraHoB M UX (DYHKIHMSAMH, MEKIY dTarlaMd OOMEHa BEIECTB, dTaramu
KJIETOYHOIO ILMKJIAa M >KU3HEHHBIX LMKJIOB OPraHuW3MOB, 3TanaMu 3MOPHOHAIBLHOTO
pa3BUTHSA, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (PAKTOpaMU CpeJibl OOUTAHUS;

YMEHHE BBIABJISTh OTJIMYUTEIbHBIE MPU3HAKU JKHUBBIX CHCTEM, B TOM 4YHUCIE
pacTeHH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCMOJb30BAaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJUKY JJISI JIOKa3aTelIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIL;

YMEHUE peliaTh OMOJI0rMuecKue 3a1a4u, BbISBISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U
MEXIY MCCIEYEeMbIMH OMOJIOTUYECKUMH TPOLIECCaMU U SIBJICHUSIMU, JI€JaTh BBIBOJIbBI
Y IPOrHO3bI HA OCHOBAHMHM MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIAOOpATOPHBIE U MTPAKTHUECKHE pabOThI, COOMIOAATh IpaBUia
npu padoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITh UX 3KCIEPUMEHTAIBHBIMU CPENCTBAMM,
(dopMynHpys LETb UCCIEAOBAHUS, AHATM3UPOBATh MOJTYYEHHBIE PE3yJIbTAaThl U JIEIATh
BBIBOJIBI;

yMEHHE Yy4YacTBOBaThb B Yy4eOHO-HCCIIENOBATENbCKOM paboTe mo Ouonoruw,
HKOJIOTMH U MEUIIMHE, TPOBOAMMON Ha 0a3€ MKOIbHBIX HAYYHBIX OOIECTB, U MMyOJIUYHO
IPEJCTABIIATD [TOJIyYEHHBIE PE3YJbTAaThl HA YYCHUUECKUX KOH(PEPEHIUX;

YMEHHE OIIEHUBAaTh ITUYECKUE ACMEKThl COBPEMEHHBIX MCCIEIOBaHUN B 00JacTH
Ovojgoruu M MeAUIMHBI  (KJIOHMpPOBaHWE, HMCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HalpaBJIeHHOE U3MEHEHUE T€HOMAa U CO3/1aHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITH OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccuoHaIbHOM
NEeSATeNIbHOCTH B 00JacTH OWMOJOrMM, MEAMIMHBI, OWOTEXHOJOIMM, BETEPUHAPHH,
CEeJIbCKOTO  XO3SHCTBa, MHILIEBOW TNPOMBIIUICHHOCTH, YIIYOJsSTh MO3HABATEIbHBIN
WHTEpEC, HAMpaBJICHHBI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuun
U TOpOAODKEHHE OHOJOrMYEecKoro o0pa3oBaHUsT B OpraHU3alUAX CpPEIHEro
Ipo(e€CCUOHAIBHOIO U BBICIIEr0 00pa3oBaHMs.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 kiacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KApTUHBI MUDA,
B MO3HAHUU 3aKOHOB MPUPOABI U PEUICHUH SKOJOTMYECKUX MPOOJIeM UelIOoBEYECTBa,
a TaKkkKe B  PEIIEHHWH BONPOCOB  PALMOHAIBHOIO  MPUPOIOINOJIB30BAHMS,
Y B (JOPMUPOBAHUU LIEHHOCTHOI'O OTHOILIEHHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAAE
POCCUICKHX U 3apYyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OWOJIOTMYECKMX 3HAHHUM, KOTOpas BKIIOYAeT
OIpeIeTIeHHs] U TIOHUMAHUE CYITHOCTH OCHOBOIIOJIAratoIIUX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMma, Omocdepa), OMOIOTHYECKHUE TEOPHH (IBOIIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTHuecKkas teopus 3Boitonuun), yuenus (A.H. CesepuoBa —
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O MyTAX MU HampaBieHusix sBosironuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHBI
(renernueckoro paBHoBecus [[. Xapau u B. BaiinOepra, 3apoJbIlIeBoOro CXojicTBa
K.M. bapa), npaBuna (Mmunumyma 0. JInGuxa, 5KOJOTrMUYECKON NMUPaMHUIbl YHEPTUN),
runore3bl (Tunoresza «mupa PHK» V. 'unbepra);

YMEHHUE BJIaJIETh OCHOBHBIMM METOJIaMH HAy4YHOTO TO3HAHUS, HCIOIb3yEeMbIMU
B OHOJOTMYECKUX WCCICIOBAHUSAX KHUBBIX OOBEKTOB W OKOCHCTEM (OMHCaHUE,
U3MEpeHue, HaOJIoJAeHUEe, OKCIEPUMEHT), CHOCOOaMU BBISIBJICHUS U OILICHKU
aAHTPOIIOT'€HHBIX U3MEHEHUH B MPUPO/IC;

YMEHHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKU: BUJIOB, OMOTEOIEHO30B, SKOCUCTEM
u Ouocheprl, CTAOMIM3UPYIOUIETO, ABMIKYIIETO U Pa3pbIBAIOIIETO E€CTECTBEHHOTO
oT0opa, aJIONaTPUIECKOTO U CUMIIATPUIECKOT0 BUA000Pa30BaAHUS, BIUSHUS JTBUKYIITUX
CHJI 3BOJIIONMUA HAa TEHO(MOH] TOMYJIAIHNH, TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele
OoOWTaHWs, YepeNOBaHUS HAMPABICHUN YBOJIOIMU, KPYTOBOPOTAa BEIMIECTB W IMOTOKA
SHEPIrUM B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3U MEKy TPOIIECCAMHU IBOJIIOIIUH, IBHXKYIITUMHU
CHJIAMH aHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3UYHBIX YKOCUCTEM U MPHUCITOCOOTICHUSIMU
K HUM OpraHu3MOB;

YMEHHE BBISBJISTH OTIUYUTEIbHBIC TPU3HAKH KUBBIX CUCTEM, IPUCTIOCOOJIEHHOCTh
BUJIOB K cpejie oOuTaHMs, aOMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB JIKOCHCTEM,
B3aMMOCBSA3€H OPraHU3MOB B COOOIIECTBAX, AHTPOMOT€HHBIX U3BMEHEHHI B KOCHCTEMAaX
CBOEM MECTHOCTH;

YMEHUE  HCMOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY ISl JI0KQ3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTHUYECKUX TPYMI, B3aUMOCBSI3M OPraHU3MOB M Cpeibl OOWTaHMS, €IUHCTBA
YeJI0BEUECKUX pac, HEOOXOAMMOCTH COXpaHEHHSI MHOT000Pa3us BUJIOB U SKOCUCTEM Kak
YCJIOBUS COCYIIIECTBOBAHMS TIPUPOIbI U YEJIOBEUECTRA;

YMEHHE PelIaTh OMOJIOTUYECKHE 33/1a4H, BBISBIIATh TPUUYUHHO-CIICICTBEHHBIE CBSI3U
MEXIy MCCIEeTYEeMbIMH OMOJOTHYECKUMH TPOIIECCAaMU ¥ SIBJICHUSIMU, JIeJaTh BBIBOJIBI
Y MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOpAaTOPHBIE U MPAKTHUECKHE padOThI, COOMIOAATh MpaBUiia
npu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TPOBEPSITh UX AKCIEPUMEHTAIBLHBIMU CPEJICTBAMH,
dbopMyIHpys 1IeNTb UCCICAOBAHUS, aHATM3UPOBAThH MMOJYyYEHHBIC PE3YNbTAaThl U JIETaTh
BBIBOJIBI,

YMEHUE Y4acTBOBATh B YUE€OHO-HUCCIIEIOBATEIbCKONM paboTe Mo OUOJIOruu,
HKOJIOTUU U MEAUIIMHE, TPOBOAUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IIECTB, U MO IMYHO
MPEACTABIATh MOJYUYCHHBIC PE3YIbTaThl HA YUCHUYECKUX KOHPEPEHIUSIX;

yMEHHUE OIICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOXKJICHUM >KU3HU, YEIOBEKa
U YEJIOBEUECKUX pac, O TMPUUYMHAX, MOCIEACTBUSAX M CIOCO0ax MpelOTBpaICHUS
1J100aJIbHBIX U3MEHEHUH B Onocdepe;
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YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccHnoHaIbHOM
NEATENHPHOCTH B 00JIACTH OWOJIOTHH, 3KOJIOTHUH, TMPHUPOAOIOIL30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUN, TICUXOJIOTHH, BETEPHHAPWUU, CEIIbCKOTO XO3SICTBA, TMHIIEBON
TIPOMBIIIEHHOCTH, yIIyOdsTh ~ TIO3HABAaTENbHBIM  WHTEpEC,  HaIPaBJICHHBINA
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH TPOGECCHH U TPOAOKEHNE OMOIOTUYECKOTO
o0pa3oBaHUs B OPraHU3aIUsAX CpeaHEro MpodecCuOHaIbLHOTO U BBICIIETO 00Pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

10 KJIACC
Ne HaumeHoBaHue TeM KonuuaectBo OcHOBHBIE BUJBI AESITSIHHOCTH
ITIporpammHoOe copepkaHue
n/n y4eOHOro npeamera 4acoB 00yJaromuxcs
1 | Tema «buoJiorusi Kak HAYKa
1.1 | buonorus kak 1 CoBpeMeHHast OMOJIOTHST — PackpeIBath cojiep’KaHME TEPMUHOB

KOMIUTICKCHAsI HayKa
1 KaK 4acThb
COBPEMECHHOT'O
o0I11IecTBa

KOMILJIEKCHasA Hayka. KpaTkas ucropus
pa3BuTHs Ouonoruu. buonorunaeckue
HAyKH U U3ydaeMble MU TPOOTIEMBL.
dyHaMeHTalIbHbIC, PUKIIATHbIE

Y TIONCKOBBIE HAyYHBIE HCCIIETOBAHUS
B OMOJIOTHH.

3HaueHune OMoJIOruu B POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C Onosorueil. 3HaueHue
OHMOJIOrMH B MPAKTHYECKON
NEeATENbHOCTH YEJIOBEKA: MEAULIHE,
CEJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXpaHe MPUPOIBI.
JdeMoHcTpanuu

Ilopmpemui: Apucrotens, Teodpacr,
K. JIunneiu, JK.b. Jlamapk, Y. [dapsun,
V. T'apgeit, I'. Menpnens,

B.U. Bepnanckuu, N.11. [TaBnos,

Y TIOHATUI: HAYYHOE MUPOBO33PEHNUE,
Hay4YHasi KApTUHA MUPA, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUSI, METO/IbI
VICCIICIOBAHUSL.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HAyKYy, €€ MECTO U POJIb
Cpeau APYruX €CTECTBEHHBIX HAYK.
OuenuBath BKJIaJ OTE€UECTBEHHBIX
YUYEHBIX B Pa3BUTHE OMOJIOTUU.
OneHuBaTh POJIH OMOIOTHIECKUX
OTKPBITUN U UCCIEAOBAHUMN B PA3BUTHUH
HAaYKHU U TPAKTUYECKOU EATEIbHOCTH
JIHOJIEH.

[lepeuncnsate npodeccuu, CBsI3aHHbIE

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOAUTE TPUMEPHI TPAKTUUECKOTO
WCII0JIb30BaHUS TOCTHXKEHUI OUOI0TUr
B MEUIIUHE, CEJIbCKOM XO35ICTBE,
IIPOMBILIJIEHHOCTH U OXpaHe IPUPOJIbI
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N.N. Meunukon, H.. BaBuios,
H.B. Tumodees-PecoBckuii,

. Yorcon, ®@. Kpuk, /I.K. benses.
Tabauywvt u cxemol: «CBSI3b OUOJIOTHH
C IpyTMMH HayKaMm», «Cucrema
OMOJIOTMYECKUX HAYK»

Hroro vyacos no teme 1
2 | Tema «’KuBble cUCTEMBbI U UX U3YUYEHHE)
2.1 | JKuBsbie cucTeMbl 1 UX 1 JKuBbI€ CHCTEMBI KaK IPEAMET PackpeiBaTh conepxxanue

CBOMCTBA

n3yuyeHus ononoruu. CBOKMCTBA KUBBIX
CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IUCKPETHOCTH U LIEJOCTHOCTb,
CJIOHOCTb U YHOPSIIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIIPOM3BEICHUE,
pa3ipaKuMoOCTh, U3BMEHUYUBOCT,

pPOCT U pa3BUTHE.

JleMOHCTpaL U1

Tabruywl u cxemwvl: «OCHOBHBIE
MPU3HAKK )KU3HW», «bronornyeckue
CHUCTEMBI», « CBOMCTBA KHUBOU
MaTepumn»

TEPMHUHOB U IOHATHI: )KUBast

CHUCTEMA, DJIEMEHT, IOJICUCTEMA,
CTPYKTYPa; OTKPBITOCTb, BBICOKAs
YIIOPSAI0YEHHOCTD, YIIPaBIIIEMOCTbD,
UEPapXUYHOCTb.

XapakTepu3oBaTh CTPYKTYPY

Y CBOMCTBA JKUBBIX CUCTEM, OTIINYHUS
XUMHUYECKOI0 COCTaBa 0OBEKTOB KUBOM
Y HEXUBOW MPUPOJIbI, OOIIHIA MPUHIIUTL
KJIETOYHOM OPraHU3aLUN KUBbIX
CUCTEM.

CpaBHHBaTh OOMEHHBIE POIIECCHI

B HE)KUBOU U KUBOW MIPUPO/IE;
PACKpBIBATh CMBICH pPEAKLNAN
MeTabomm3Ma.

OOBSACHATH MEXaHNU3MbI CAMOPETYIISILIUN
JKUBBIX CUCTEM Pa3JIMYHOIO
MEPapXUUECKOT0 YPOBHS; PACKPBIBATH
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CyTh IIPUHIIUIIOB ITOJIOKUTEIILHON U
OTpULIATEIBHONW 0OPATHOM CBS3H.
AHaJIU3UPOBaTh CBOMCTBA
CaMOBOCITPOU3BEIECHMS, POCTa

U pPa3BUTHS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3alus )KUBbIX
CUCTEM

YPpOBHM OpraHu3ayu )KUBbIX CUCTEM:
MOJICKYJISIPHBIHN, KJIETOYHBIM,
TKaHEBbIM, OPraHU3MEHHBIM,
MOMYJISIHAOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOT€OIEeHOTHIECKUT ),
ouocdepnsit. [Iporeccsl,
IIPOUCXOMSAIINE B KUBBIX CUCTEMAX.
OcHOBHbIE TPU3HAKHU KUBOTO. JKU3HB
Kak (hopma CyIiecTBOBaHUS MATEPUH.
Hayku, n3ydaroniye >KMBbl€ CUCTEMBbI
Ha Pa3HbIX YPOBHSX OpraHU3alvu.
N3yuenue xkuBbIX cucteM. MeTobl
ouonornyeckoit Hayku. HabGmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMaTHU3alNs, METAAHAIIN3.
[ToHsTHE O 3aBUCHUMOMN U HE3aBUCUMOMN
niepemeHHou. [limannpoBanue
sKcrepuMenTa. [loctanoBka

U npoBepka runores. Hynesas
runote3a. [lousaTre BHIOOPKU U €€
JIOCTOBEPHOCTH. Pazbpoc

B OMoJIornueckux AaHHbIX. OleHKa

PackpsiBaTh conepkaHue TEPMHUHOB

Y TIOHATUI: OOMEH BEILECTB

Y IIPEBPALLEHUE YHEPT UM,
CaMOBOCITPOU3BE/ICHNE,
CaMOpETYJISALNSL, Pa3BUTHE, )KU3Hb,
Hay4HbIN (PAaKT, HAYYHBIA METOI,
npobJsieMa, TUIoTe3a, TEOPHs, IPaBUIIO,
3aKOH.

[lepeunciaATe NpU3HAKU KUBOTO.
XapakTepu30oBaTb OCHOBHBIE YPOBHU
OpraHU3aliy )KUBBIX CUCTEM U METO/bI
OMOJIOTMYECKUX HCCIIETOBAaHU M.
OnucbIBaTh 0COOCHHOCTH, XapaKTEPHbIE
JUISL KQXKI0T0 YPOBHS OpraHu3anuu
JKUBOTO.

HaspiBaTpe HayKku, n3ydaromue ;KUBbIE
CHUCTEMBI HA Pa3HBIX YPOBHIX
OpraHu3aLyu.

CpaBHUBATh MEXK1y COOO0I1 )KHUBbBIE
CHUCTEMBI Pa3HBIX YPOBHEW OpraHn3alun
Y IIPOUCXOASIINE B HUX MTPOLIECCHI.
[Toka3bIBaTh pOJIb TUNIOTE3 U TEOPUU
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JIOCTOBEPHOCTH MOJITYYEHHBIX B (hopMUPOBAHHH €CTECTBEHHO-HAYYHOU
pe3yabTaroB. [ IpuunHbl HCKaXKEHUS KapTUHBI MUPA

pe3yabpTaroB 3KcnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdemMoHCcTpanuu

Tabauysl u cxemol: «YPOBHU
OpraHu3aluy >KUBOU IPUPOIBI»,
«CTpoeHuEe )KUBOTHOU KIETKU,
«TkaHu KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOT O OpPraHu3May,
«buoreonenos», «buochepay,
«MeTo1bl U3yUYEHHUS JKUBOU IPUPOBI».
Oo6opynoBanue: 1a00paTopHOE
000OpyI0BaHKE JJIsI POBEICHUS
HaOII0ICHUM, I3MEPESHUH,
HKCTIIEPUMEHTOB.

IIpakTHyeckas padora
«Vcnonb30BaHKEe Pa3TUYHBIX METOI0B
IIPU U3YYEHUU KUBBIX CUCTEM.

Hroro yacoB 1o teme 2
3 | Tema «buosiorusi KJeTKm»

3.1 | Uctopust OTKpbITHS 1 Kiietka — cTpyKTypHO- PackpriBaTh cosiepkaHue TEPMUHOB
Y U3YYEHUS KIIETKH. (GyHKIIMOHAIbHAS €IUHUIIA )KUBOTO. Y TIOHSATHI: KJIETKA, OPraHeIlIbl,
Kiierounas teopus HcTopust OTKPBITUS KIIETKU. AYKapHUOTHI, IPOKAPUOTHI, BUPYCHI,

PaGotsl P. I'yka, A. JleBenryxka. UTOJIOTUS (KJIETOUHAst OMOIOTHS),
Knerounas teopus (T. [lIBans, KJIETOYHAas TEOpUs.

M. Ilneiaen, P. Bupxos). OcHOBHBIE XapakTepu30BaTb OCHOBHBIE ATAIIbI
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MOJIOKEHUSI COBPEMEHHOU KIIETOUHOM
TEOPUH.

JleMOHCTpaL U1

llopmpemuwi: P. I'yk, A. JIeBeHIyK,

T. llIBann, M. [lInennen, P. Bupxos,
K.M. bap.

O6opynoBanme: CBETOBOI MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK

Pa3BUTHUS LIUTOJIOTMU KaK HAYKU U €€
oopMIICHHE B KJIETOUHYIO OUOJIOTHIO.
[Toka3pIBaTh BKJIA]] YUCHBIX-OMOJIOTOB

B U3Y4YEHHUE KJIETOYHOTO CTPOCHUS
OpraHU3MOB.

[lepeuncyisiTh OCHOBHBIC TTOJIOKEHUS
KJIETOYHOUN TEOPHH, OOBSICHATH €€ POJTh
B (hopMUPOBAHNH €CTECTBEHHO-HAYIHOU
KapTHUHBI MHPA.

[IpuBOIMTH JI0Ka3aTEILCTBA POACTBA
OpPraHU3MOB C UCIIO0JIb30BAaHUEM
TMTOJIOKEHU N KJIETOYHOU TEOPUU

3.2

MeTtonsl
MOJIEKYJIIPHOU U
KJIETOYHOU OMOJIOTUHA

MeToasl MOJIEKYISIPHON U KJIIETOYHON
OMOJIOTUU: MUKPOCKOIHS,
xpomatorpadus, SIEKTpoopes, MEeTo
MEUYEHBIX aTOMOB, AuddepeHITnaATbHOES
neHTpudyrupoBanue,
KYJbTUBUPOBAHUE KIIETOK.
JdeMoHcTpanMu

Tabauywvt u cxemor: «CBETOBOM
MUKPOCKOI, «JIEKTPOHHBIN
MHUKpOCKOn», «IcTopust pa3BUTHS
METO/I0B MUKPOCKOITUI.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEepPHAIbHBIX

KJIETOK.

PackpeiBaTh copepkanne TEPMUHOB
Y TIOHSTHI: MUKPOCKOTTMPOBAHUE,
MIPUTOTOBJIEHUE CPE30B,
muddepeHmaabHOE OKpaIIMBaHuUE,
xpomatorpadusi, daeKTpodopes,
METOJI MEUEHBIX aTOMOB,
HEHTPU(PYTUPOBAHUE, METO/T
KyJbTYpbI KJIIETOK U TKaHEH, METO/]
pekomOuHanTHBIX JTHK.
XapakTepu30BaTh OCHOBHBIC METO b
U3YYCHUS YKUBOU MPUPOIBI.
['0TOBUTH BpeMEHHbBIE
MUKpOIpEnapaThl, pacCMaTpuBaTh UX
B CBETOBOW MUKPOCKOIT | JIeIaTh
OTHCaHUeE.
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IIpakTuyeckas padora
«M3yueHne MeTOI0B KIIETOYHOU
ouosoruu (xpomarorpadus,
anekTpodopes, nuddepeHnnanibHoe
nentpudyruposanue, [TLIP)»

OOBSICHATH U COOTIOATH MpaBUiIa
TEXHUKHA MUKPOCKOITHPOBAHMS

NToro yacoB 1o teme 2
4 Tema «XuMHuYeCKast OpraHu3alus KJIeTKI)
4.1 | XMMUYECKHUI COCTaB 2 XUMHYECKUH COCTaB KIETKU. Makpo-, PackpsbiBaTh coziepkaHie TEPMUHOB

KJeTku. Boma u
MHHEPAIbHBIC
BEIIlECTBA

MHKPO- ¥ YJIbTPAMUKPOIJIEMEHTHI.
Boga u ee poiib kKak pacTBOpHTEIS,
peareHTa, yJyacTue

B CTPYKTYPUPOBAHHUU KIIETKH,
TEIUIOPETYISIUU. MUHEpAJIbHBIE
BEIIECTBA KJIETKH, UX OMOJIOrHYecKas
poJib. POnb KaTHOHOB M aHMOHOB

B KJIETKE.

JemoHCcTpauuu

Juazpammur: «Pactipenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOM
npupoae», «Pacnpenenenue
XUMHUUYECKUX IJIEMEHTOB B KUBOU
IPUPOJE».

Tabnuyst u cxemol: «Ilepuoanueckas
Ta0JINIA XUMUYECKHUX JIIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIBI»,
«BemiecTBa B cocTaBe OPraHUu3MOBY

Y TIOHSITUI: 3JIEMEHTHI-OUOT €HBbl,
JTUTIOJIb, BOAOPO/IHAS CBS3b,
ruaApoGUILHOCTD, THIPOGHOOHOCTD,
Typrop, MUHEpaJIbHbIC BEIIECTBA,

Oy epHbIe CUCTEMBbI, AHUOHBI,
KaTHOHBI.

[lepedyunciste 0COOEHHOCTH
XMUMHUYECKOTO COCTaBA KJIETKH.
Paznuuars Makpo-, MUKpO-

U yIBTPAMUKPOIJIEMEHTBI, BXOISIITNE

B COCTaB >KMBOI'0 U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOECHUE U CBOMCTBA
BOJIbI; OOBACHSTH IPUUUHBI €€ 0COOBIX
CBOWCTB U (YHKITUH B KIIETKE.
[TokaspIiBaTh pOJIb KATHOHOB M @aHHOHOB
B 00€CII€UEeHNH MTPOLIECCOB
KU3HENEATEIIbHOCTU (OCMOPETYIISIIINA,
co3ganre MeMOpaHHOTO TTOTeHITHAA,
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peryssus paboThl OSIKOB), pabOTHI
Oy epHBIX CHUCTEM.

VY craHaBIMBaTh B3aMMOCBS3b CTPOSHUS
1 (QYHKIIMHM HEOPTaHMYECKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEILIECTBA KIJIETKU —
Oenku

OprannyecKkue BelecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMWHOKHUCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYphI OCITKOBOM MOJICKYJIBI.
[lepBruuHas CTpykTypa OenKa,
MENTUHAS CBsA3b. BTopmyHas,

TPCTHUYHAA, YCTBCPTUIHAA CTPYKTYPHIL.

Henatyparusi. ColicTBa O€IKOB.
Knaccudukarus 6enkos.
buonornueckue QpyHKIuu OEIKOB.
Ilpuonwi.

JdemoHCcTpanuu

Ilopmpem: J1. IlonuHr.

Tabauyvl u cxemolr: «CTpoeHUEe
MOJIEKYJIbI Oenkay, « CTpyKTyphbl
OEJIKOBOM MOJIEKYJIbI».
Oo0opynoBanue: XuMHUYECKast OCY1A
1 000py/ZOBaHHE.

JlaGopaTopHasi pabora
«O0HapykeHue 0EITKOB C TOMOIIBIO
KaYECTBEHHBIX PEAKIINID)

PackpbiBaTh coieprkaHne TEPMUHOB
Y TIOHSATUN: MOHOMEPBI, MTOJTUMEPHI,
0eJok (MpOTenH), NENTHU/I,
aAMUHOKHUCJIOTA, IENTUAHAS CBS3b,
MOJIMTICTITU/I, ICHATYpAIIHS,
peHaTypanus, rIooysipHbIe

U puOpUILIApHBIE OETKU, TTPUOHBI.
XapakTepu3oBaTh OCIKH,

UX CTPYKTYPHYIO OpraHU3aIUI0

U GyHKIUU (CTPYKTypHas,
JHepreTuyecKas, CUrHajabHasl,
perynsTopHasi, ABUTaTeNbHAS,
3aluTHasA, (pepMeHTaTUBHAS).
Ha3zbiBaTh XuMHUYECKHE OCHOBBI
dbopMUpoBaHUs CTPYKTYP
OEJIKOBOM MOJIEKYJIBI.

[TpuBoaUTH MpUMEpHI HGUOPUILISPHBIX,
TJI00YIISIPHBIX OETTKOB.

BrinonHSTh KaueCTBEHHBIE PeaKIuu
Ha oOHapyXeHue OelIKOB

B KJIETKE; OOBSACHATH MOTyICHHBIS
pe3yJIbTaThl

50




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

4.3 | Opranuueckue YrieBoasl. MoHOCaxapubI, PackpeiBaTh conepikaHne TEpPMUHOB
BEIIECTBA KIICTKH — JCaXapuabl, OJIMTOCAXaPHIbI U Y TIOHSATHHN: YTTIEBOBI, MOHOCAXAPHU/IBI,
YTJIEBO/IBI noncaxapuibl. OOIIHi MIaH CTPOSHUS | TMCAXapHIbI, OJTUTOCAXapH/IbI,

U (PUBUKO-XUMUYECKHUE CBOMCTBA MOJINCaXapu/Ibl, TIIOK03a, pudo3a,
yriaeBoqoB. buosjornueckne GyHKIMKM | A€30KCHpPUO03a, JTAKTO3a, MaIbTO3a,
YIJIEBOJIOB. caxaposa, KpaxmaJ, TJIUKOTeH,
JdeMoHcTpanuu LEJJII0JI03a.
Tabauyst u cxemwvl: «CTpoeHue Knaccudunupoars yrieBoasl
MOJIEKYJI YTIIEBOIOBY 10 CTPOCHUIO U TIEPEUHCIIATD UX
byHKINN.
[TpuBOIUTH MPUMEPHI PA3TUUHBIX
yraeBo0B (MOHOCAXapHUIOB,
JUcaxapu0B, OJUTOCAXaPUIOB,
MOJINCaXapHUI0B)

4.4 | Opranudeckue Jlutunpl. 'mapodunbHO-rUAPOPOOHBIe | PackpeiBaTh copepkaHne TEPMUHOB
BEIICCTBA KIICTKH — cBoiicTBa. Knaccudukamnms Y TIOHSITUN: JIUTTHIBI, TPUTIUIIEPUIBI,
JIUTTUIBI JUNUAOB. TPUTTUIIEPUIBI, dbocdomumnubl, BOCKH, CTEPOU/IHI,

dbocdomumnuIbl, BOCKH, CTEPOUIBI.
buonornyeckue GpyHKuu
munuioB. OO1IMe CBONCTBA
OMOJIOTUYECKUX MeMOpaH —
TEKY4eCTh, CHOCOOHOCTb

K CaMO3aMbIKaHHUIO,
MOJTYIIPOHUIIAEMOCTb.
JleMoHCTpanuu

Tabauysl u cxemol: «CTpoeHuE
MOJIEKYIT JIUITHIOBY

JUTIONIPOTEHHBI, TIIMKOJIAITHIBIL.
KnaccuduimpoBaTh JTUIHIBI
10 CTPOCHUIO; XapaKTEPU30BaTh UX

byHKITIN
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4.5

Hyxnennosbie
KuCI0Thl. CTpoeHHne
u pynkiuu JHK,
PHK, AT®

Hyxnennossie kucnotsl. JJHK u PHK.
CtpoeHue HYKJIEMHOBBIX KHCJIOT.
Hykneorunel. [Tpuauun
KOMIUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas
criupasib. MECTOHAX 0K IECHUE U
ounonornueckue Gynknuu JJHK. Buas
PHK. ®yukunu PHK B kietke.
Crpoenune monekysibl ATO.
Makposprudeckue CBsi3u B MOJICKYJIE
AT®. buonorunueckue GpyHkiuu ATO.
BoccraHOBIIEHHBIE IEPEHOCYNKH, UX
(GYHKIIUU B KJIETKE.

JleMOHCTpaL U1

Lopmpemuwi: J1. Yorcon, ®@. Kpuk,

M. Yunkuuc, P. ®pankiun, ©. Canrep,
C. Ilpy3unep.

Tabnuysl u cxemovi: «HykjieMHOBBIE
KHUCJIOThI», «CTpOeHNE MOJIEKYJIbI
ATO».

Oo0OopynoBanue: XuUMUYECKas ocyaa
1 000py/ZI0BaHHUE.

JlaGopaTopHasi pabora
«HccrenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX
OpraHUu3MOB»

PackpbIBaTh coaep:kaHue TEPMUHOB

Y TIOHSTHUI: 1€30KCUPUOOHyKIEMHOBAS
kuciora (JIHK), pubonyknenHoBas
kuciora (PHK), Hykneotun, Hykj1€o3u/,
a30THCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
UTO3UH, TAMUH, YPaLIUII,
KOMILJIEMEHTAPHbIE OCHOBAHMS,
anenozuHTpudocdar (ATD),
MaKpO3pru4eckas CBAs3b,
CEKBEHHPOBaHUE, TCHOMHUKA,
TPAHCKPUIITOMHKA, IPOTEOMHUKA.
XapakTepu30BaTh, ONUCHIBATh

U CXEMAaTUYECKU U300paxaTb CTPOCHHE
Hykseornaa JIHK u qBoliHOM cnimpanu
JHK, cexBenupoBanue JIHK.
OnuceIBaTh IPOLECC PEIUIMKALIMT
JIHK B kn€TKe U Ha3bIBaTh €0
OMOJIOrYECKOE 3HAYEHUE.
XapaktepuzoBarb Gpynkuuu JJHK.
Paznuuars cTpykTypy ¥ QpyHKUINN
PHK.

OnuceIBaTh MPOLECC TPAHCKPUIILIHH.
CpaBHUBATh HYKJIIEMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh 0OCOOCHHOCTH
ctpoeHus u pynkuuu ATO.
dopmynupoBaTh U 00BACHATH MPUHIUI
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KOMITJIEMEHTAPHOCTH U TIPABUIIO
Yapradda

4.6 | MeTobl CTPYKTYPHOM 1 CrpykTypHas OuoIorus: PackpsiBaTh coziepkanne TEpPMUHOB
ounosoruu OnoxuMuYecKue u onoundeckue Y TIOHSATHI: MOJIETMPOBAHUE,
HUCCIICIOBAaHMUs COCTaBa KOMITBFOTEPHBIN JU3aKH.
Y IPOCTPAHCTBEHHOU CTPYKTYPBI [TepeuunciaATh NEPCIIEKTUBHBIE
OMOMOJIEKYIL. HaIlpaBJICHUS] HAYYHBIX UCCJIEI0BaHUN
B CTPYKTYPHOI OMOJIOrUH, paCKpbIBATh
WX 3HaYCHHE JI1 MEAUIMHBI U
CENBbCKOI0 X0351CTBA
HToro yacoB mno teme 10
5 | Tema «Ctpoenue u GyHKIMN KJIETKID
5.1 | Tums! K1€TOK. 1 TuIIBI KJIIETOK: 3YKapUOTHYECKAS PackpeiBath cosiepkaHne TEPMUHOB
[TpokaproTHuecKast U nnpokapuoruyeckasi. CTpyKTypHO- Y TIOHSTUN: MPOKAPUOTUYECKAs KIIETKA,
KJIETKA (G yHKUIHOHAIbHBIE 00pa30BaHUS KJIETOYHAsl CTEHKa, MypPEHH,
KJIETKHU. (dboToCUHTETHYECKE MEMOPAHBI,

OCOOEHHOCTH CTPOEHHUS
reTepoTpodHOI U aBTOTPOGHOIMA
POKapUOTUYECKHUX KIETOK. MecTo
U pOJIb MPOKAPHOT B OMOLIEHO3aX.
JleMOHCTpaLu1

Tabnuyel u cxemol: «CTpoeHUE
IYKAPHUOTHYECKOU KIIETKI,
«CTtpoeHue mpoKapuoTHIECKOM
KIICTKID)

CtpoeHue MpoKapruOTUYECKOMN KIIETKHU.
Kiterounast creHka OakTepuid B apxei.

dnaresmuH.

XapaxkTepuzoBatb GopMy

U pa3Mepbl IPOKAPHOTUIECKUX KIETOK;
(G YHKIIMM T€éHEeTHYECKOro anmnapara
IPOKAPHUOT.

OmnuceiBaTh OpoIece
CHOpO0Opa3oBaHusl, OTMEUYATh €ro
3HAYEHUE JIJIs1 BBDKUBAHUS OaKTepuit
IpU YXYIIICHAH YCIOBUI
CYIIECTBOBAHMSI.

OmnuceIBaTh pa3MHOKEHUE MTPOKAPHOT.
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OrneHnBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
IYKApUOTHUYECKOMN
KJICTKH.
IToBepXHOCTHBIN
anmnapar KJIETKH

Crtpoenue u GyHKIIMOHUPOBAHHE
AYKapUOTHYECKOU KIIETKHU.
[Tnazmatnyeckas memOpaHa
(mnazmaniemma). CTpykTypa
IUIa3MaTUYeCKON MEMOPaHHBI.
TpaHcnopT BemecTs 4epes
M1a3MaTHYECKYIO0 MEMOpaHy:
naccuBHBIN (MU dy3us,
obneryenHas nuddysus),
AKTUBHBIN (MIEPBUYHBIN U BTOPUUHBIN
aKTUBHBIN TPAHCIIOPT).
[TonynpoHuiiaeMocTh MEMOpPaHHI.
Pabota narpuii-kamueBoro Hacoca.
OHJOLUXTO3: MUHOLUTO3, (ParouuTo3.
Ok3o1uTo3. Knerounas crenka.
CrpykTypa v GQyHKIIHH KJIETOTHON
CTEHKHU pacTeHHi, rpruoOoB.
JdeMoHcTpanMu

Tabauuel u cxembl: «CTpoeHHE
IYKApPUOTHYECKOU KIIETKW,
«CTpoeHune )KMBOTHON KIIETKWY,
«CTpoeHue pacTUTEILHON KICTKIY.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
MHUKpPOTpErapaThl paCTUTEIBHBIX,
YKUBOTHBIX KJIETOK.

PackpeiBaTh conepikaHue TEpPMUHOB

U TIOHSTUM: TIa3MaTuyecKass MeMOpaHa
(TutazmanemMma), >KMJAKOCTHO-MO3anyHasl
MOJIeNib, MEMOpaHHbIE OCJIKU
(mepudepudeckue, HHTErpaabHbIE),
TJIMKOKAHKC, T dy3usi, 0cCMOC,
AKTUBHBIN TPAHCIIOPT, YHAOLUTO3,
(baronuTo3, MUHOIIMUTO3, YK30ITUTO3,
KJIETOYHAs! CTEHKA, M1a3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTpOeHUS ¥ (QYHKITUU DYKAPUOTHIECKOM
KJIETKU; TPAHCTIOPT BEUIECTB

yepe3 MmIa3MaTHuecKyro MeMOpaHy:
ITACCUBHBIA U aKTUBHBIN TPAHCIIOPT;
paboTy OeJKOB-KaHaJIoB; paboTy
HATPUM-KAJIMEBOI0 HACOCA; CTPYKTYPY
U (PYHKIMHU KJIETOUHON CTEHKU
pacTeHuil u rpudoB
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IIpakTuyeckas padora
«3ydueHune CBOMCTB KJIETOYHON
MEeMOpPaHbD»

5.3

[MuTonna3zma u ee
OpraHOU/ bl

[utonna3zma. [luTo3omb. I{uTockener.
JIBrokeHue nurtorniazMbl. OpraHou bl
KJeTki. OTHOMEMOpaHHbIE OPTaHOUIbI
KJIETKU: SHJIONJIa3MaTUYECKasl CETh
(BIIC), anmapat ["onb1Ku, TM30COMBI,
ux cTpoenne u GpyHknuu. Bzanmocsssn

OI[HOMGM6paHHBIX OpraHOn/I0B KJICTKU.

CtpoeHue rpanyIIpHOrO PETUKYIIyMA.
Cunre3 pacTBOpUMBIX O6enkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN ) SHIOTIA3MATHUYECKU T
petukynym. CexkperopHas GyHKIIUS
anmapara [ onpxu. Tparncnopr
BEILECTB B KJeTKe. Bakyonn
pacTUTENbHBIX KIETOK. KiteTouHbIi
cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUbI KJIETKU:
MHUTOXOHJIpUH, MacTuabl. CTpoeHUe
U QYHKIIUU MUTOXOHJIPUI U TUIaCTU]L.
[lepBu4HBIE, BTOPUYHBIE U CIIOKHBIE
MJIaCTUABI POTOCUHTE3UPYIOITUX
AYKapuoT. XJIOPOIIACTHI,
XPOMOILJIACTHI, JEHKOIIIACTHI BBICIIIUX
pacTeHuil.

PackpeiBaTh conepkaHue TEPMUHOB

U TIOHSITUH: IIUTOIIa3Ma, [IUTO30J1b,
IIUTOCKENET, KOMITAPTMEHTHI,
OpTraHOW/IbI, DHIOTUIA3MAaTUYECKAs CETh
(BIIC), anmapat ["onabaku, TU30COMBI,
BaKy0Jib, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPaHCIIOPT,
MEPOKCUCOMBI, KIIETOUHBIN COK, TYprop,
MUTOXOHAPUHU, KPUCTBHI, TUIACTUIBI,
XPOMOILIACTHI, JICMKOILIACTHI,
XJIOPOIIACTBI, CTPOMA, TPaHHI,
TUJIAKOU/I, JTaMeJuIa.
XapakTepu30BaTh LUUTOILIAZMY
DYKAPUOTUYECKOU KIIETKH;
KJIACCU(UIIUPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0ITHOMEMOpaHHbIE,
JTByMeMOpaHHbIC, HEMEMOpaHHBIC);
OMKCHIBATH (PYHKITUU KaXKOTO
OpraHou/ia B KJIETKE.

OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPHKJICTOYHBIM ITHIIEBAPCHHUEM,
€ro 3Ha4YCHUE JJI1 OpraHu3Ma.
OTMeuaTh 3HaUYCHHUE IIUTOCKENICTA;
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JleMOHCTpaLu1

lopmpemuwi: K. C. MepeKKOBCKUI,
JI. Maprynuc.

Tabnuyvt u cxemwvl: «CTpoeHue
DYKapUOTHYECKOU KIIETKN,
«CTpoeHuE )KUBOTHOU KIETKW,
«CTpoeHuE paCTUTEIILHON KIIETKN,
«CTpoeHne MUTOXOHAPUI.
O6opynoBanue: CBETOBOI MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIIETOK.
IIpakTHyeckas padora
«3yueHue nBUKEHUS
[UTOIJIa3MbI B PACTUTEIBHBIX
KJIETKaX).

JlabopatopHnasi padora
«HccnenoBanue niazmonmsa

U JIETIIa3MOJIi3a B PACTUTEIBHBIX
KJIETKaX»

XapaKTepU30BaTh €ro AIEMEHThI
(MUKpPOTPYOOUKH, MUKPO(DUIAMEHTHI,
IPOMEXYTOUHBIE (PUITAMEHTBI), UX POJIb
B )KM3HEEATENbHOCTH KIETOK U TKaHEH

5.4

HememOpanHubie
OpTaHOUIbI KIETKU

HemeMmOpanHble OpraHOU bl KJIETKU
Crtpoenue 1 GyHKIIMY HeMeMOpaHHBIX
OpraHOMAOB KJIETKH.

PuGocombl. MblllieyHbIE KIETKH.
MuxkpoTtpy6ouku. KneTounslii ieHTp.
CrtpoeHue v JBUKEHUE KTYTUKOB

U pecHUYeK. MUKpPOTPYyOOUKH
UUTOIJIA3MBL. LleHTpHrob.

PackpbiBaTh coep>kaHne TEPMUHOB

U TIOHATUI: pubocoma, MoiIucoma,
MUKPOTPYOOUKH, TYOYJIMH, KIETOUHBIN
HEeHTp (LEHTPOoCcoMa), LIEHTPUOJIH,
neHtpocdepa, )KryTuKu, pECHUIKH,
0a3ajbHOE TETbIIE.

56




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

JleMOHCTpaLu1

Tabauyvl u cxemol: «CTpoeHUE
YKUBOTHOU KJIETKN», «CTpoeHue
PACTUTEIILHON KIIETKH

XapaKTepmoBaTL HGMGM6paHHLI€
OpraHOM bl KJICTKHU, UX CTPOCHHC

U QyHKIIMHU

5.5 | Crpoenue n GpyHKIIUU SAnpo. Obonouka siipa, XpOMaTHH, PackpbiBaTh cojiepkaHuEe TEPMUHOB
sanpa KapuroIIa3Ma, SAPHIIKH, UX CTPOCHUE | ¥ IOHATHI: SIIPO, siepHas 000J10UKa,
U QyHkuu. SnepHblil OEIKOBbIN SIIEPHBIE TIOPbI, HYKJIEOIIa3Ma
matpukc. [IpocTpancTBeHHOE (kapuoruiazMa), reHOM, XpOMaTHH,
PacroJIOKeHHE XPOMOCOM yXpOMAaTHH, TETEPOXPOMATHH,
B UHTEp(a3HOM sIfpE. SJIPBILIKO, XPOMOCOMBI, IICHTPOMEPA,
benku xpomaTrHa — TUCTOHBI. KHUHETOXOP, KJIETOUYHbIEC BKIIOUCHHUS.
Kiierounbie BKIIIOUCHUSI. XapakTepu30BaTh KIETOYHOE SIAPO KaK
JleMOHCTpaun LEHTP Y PaBJICHUS
Tabruywl u cxemol. «Sapoy KUBHEACATETLHOCTHIO KIIETKH;
TEHEeTUYECKUH armapar KJIETOK
AYKapHUOT, CTpOeHUE U (DYHKITUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI S1Ipa U UX
B3aMMOCBSI3b C OPraHOUIaMHU
U TOIJIA3MbI
5.6 | CpaBHuTEIBHAS CpaBHuUTENbHAS XapaKTEPUCTHUKA XapakTepu30BaTh TUIbI KIETOK
XapaKTEePUCTUKA KJIETOK 3YKapuoT (pacTUTENbHOM, AYKApUOT: paCTUTENIbHASL, )KUBOTHAS,
KJIETOK 3yKapuoT YKUBOTHOM, TPUOHOIN). rpubOHas.

JleMoHCTpanuu

Tabauyvl u cxemol: «CTpoeHUE
IYKapUOTHYECKOU KIIETKN,
«CTpoeHHE )KUBOTHOU KIETKW,

CpaBHUBaTh MEX 1Y COOOM CTpOEHUE
U KU3HEJEATEIHbHOCTD
AYKApPUOTUYECKUX KIIETOK U POJIb
MIPOKApPHOT B OMOIIEHO3aX
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«CTpoeHHE PaCTUTEIIBHON KIIETKW.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
MHUKpPOIIpETapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTopHasi padora

«M3y4yeHue cTpoeHUs KIIETOK
Pa3IMYHBIX OPraHU3MOBY

Hrtoro 4yacoB 1o TeMe 8
6 Tema «O0MeH BelllecTB U NpeBpalleHne JHEPTHN B KJIETKe)
6.1 | OOMeH BelecTB — 3 ACCUMMWIALIAA U TUCCUMUIIALINSA — PackpriBaTh copiepskaHue TEPMUHOB

METa00IM3M

JIB€ CTOPOHBI MeTaboIM3Ma.

Tunel 0OMeHa BEIIECTB: aBTOTPOQHBII
U reTepoTpodHbIN. YuyacTue Kuciopoaa
B OOMEHHBIX ITpolieccax.
DHepreTuuecKoe 00ecrneueHne KIETKH:
npespaiiecaie AT® B 0OMEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapakTep peakuil KIETOYHOIO
MmeTabonn3ma. PepMEeHThI, UX
CTPOCHME, CBOMCTBA U MEXAaHU3M
neiicreust. Kopepmentsl. Otianuns
(GhEepMEHTOB OT HEOPTAHUIECKUX
KaTaJau3aTopoB. benku-akTuBaTopsl

U OEJIKU-UHTUOUTOPHI.

3aBUCHUMOCTb CKOPOCTH
(bepMEeHTaTUBHBIX peaKIui

OT Pa3JIMYHBIX (PaKTOPOB.

Y TIOHATUH: 0OMEH BEIECTB
(MeTabon3M), ACCUMUIISIIUS
(aHa0oM3M), WK TIIACTHYECKUIT

oOMeH, TuCCUMMIIALIMS (KaTaboIu3Mm),

WM HEPreTHYeCKUil OOMEH,

aBTOTPOQBI, TeTepOTPOdBI, aHAIPOOHI,
a’po0bl, (PepMEHTbI, AKTUBHBIN LEHTD,

cyOcTpatHas cieluuIHOCTbD,
KO(hepMEHTBI, OCIKN-aKTUBATOPHI
1 OCJIKU-UHTHOUTOPBI.
[lepeuncnsaTe 0COOCHHOCTH
IJIACTUYECKOTO U SHEPTeTUYECKOT O
oOMEHa B KJIETKE; YCTaHABJIUBATh
B3aMMOCBSI3b MEXTY IJIACTUYECKUM
U DHEPreTUYECKUM OOMEHOM.
Paznuuars TUIIEI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTEPOTPOPHBIN.
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JleMOHCTpaLu1

Tabauywl u cxemol: «OOTOCUHTE3N,
«OHepreTu4ecKkuii 0OMen»,
«buocunTtes 6enkay», «CtpoeHue

bepmenTa», «XeMOCHUHTE3.
Oo0opynoBanme: CBETOBOWM MUKPOCKOIT,
000pynOBaHKE JIJIsl IPUTOTOBIICHHUS
MTOCTOSIHHBIX U BPEMEHHBIX
MUKpOMPENapaToB.

JlabopaTopnasi pabora

«M3yyeHne KkaTtaauTU4eCKOn
aKTUBHOCTHU (DEPMEHTOB (Ha pUMeEpe
amMuIIa3bl UK KaTajaasbl)y.
JlaboparopHasi padora

«M3yuenue hepMEHTaTUBHOTO
pacllernieHus NepoKCuIa BOAopoaa

B PACTUTEJBHBIX U )KUBOTHBIX KJIETKAX)

[Toka3pIBaTh poJib KUCIOPOAA

B 0OMEHHBIX ITpolieccax.
CxemaTnyecKku n300paxarb CTPOCHHE
dbepmenTa.

Otnuuatek hepMeHTbI

OT HEOPIaHMYECKUX KaTaan3aToOpOB

U OTIPENIENATh UX POJIb

B ()YHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B
MPOMBIIIEHHOCTH, B MEAUIIMHE,

B TIOBCEJIHEBHOM KM3HU YEJIOBEKA.
CTaBUTbH HKCIIEPUMEHT I10 BBISBIICHUIO
KATaJIUTUYECKON aKTUBHOCTH
NEPOKCUAA3bl, aMUJIa3bl, OObICHATD
MOJIyYE€HHBIE PE3YJIbTATHI

6.2

ABTOTpO(DHBIN TUTT
oOMeEHa BEIIECTB.
dortocurTE3

IlepBUYHBIN CUHTE3 OPTAHUYECKUX
BELIECTB B KIIETKE.

doTocuHTeE3.

Pounb xmmoporuacToB B npoiiecce
¢dorocunrtesa. CBeToBas

U TEMHOBas (hazbl.
[TponykTUBHOCTH (POTOCHHTE3A.
Bnusinue paznnuHbIX (GakTopoB

Ha CKOPOCTh (DOTOCUHTE3A.
3HaueHue GOTOCHHTE3A.

PackpbiBaTh conepkaHue TEPMUHOB

U TIOHATUM: (hOTOCUHTE3, (Da3bl
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
dbotonu3, hochopunupoBanue, IUKII
KanbBuna, HAJI®d+ (mepeHocunk
BOJIOPOJIA).

XapakTepu30oBaTh IIIACTUYECKUI 00OMEH
Kak dTall o011ero oOMeHa BEIECTB;
coObITUSI (OTOCUHTERA (PEAKIINU
CBETOBOU U TEMHOBOM (a3); poiib
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JleMoHCTpanuu

Hopmpemuwi: [1. Ilpuctim,

K. A. Tumupszes.

Tabauywvt u cxemvt: «DOTOCHHTER)

XJIOPOIUIACTOB B ITpoLIECCe
(doTocuHTE3A.

BbISBIISATH IPUUMHHO-CIIE/ICTBEHHbBIE
CBSI3U MEXy ITOTJIOIIEHUEM COTHEYHOMN
SHEPruH XJIOPOPUIIIOM U CUHTE30M
Mosiekya ATO.

CpaBHUBATh HCXOAHBIE BEIIECTBA,
KOHEUYHBIE ITPOIYKTHI U YCIOBUS
MPOTEKAaHUS PEAKIMii CBETOBOU

U TEMHOBOH (ha3 poTocuHTE3A.
VYcranaBIMBaTh B3aUMOCBSI3b MEKIY
(OTOCHHTE30M U JABIXaHUEM; CBETOBOM
Y TEMHOBOM peakuusMu (pOTOCHHTE3A.
OneHuBarh 3HaueHUE POTOCUHTE3A
JUISL KM3HU Ha 3eMIIe

6.3

ABTOTpO(DHBIH THTT
oOMeEHa BEIECTB.
XEMOCHHTE3

XEeMOCHUHTES.

Paznoobpasue oprann3zMoB-
XEMOCUHTETUKOB:
HUTpUULIHpYIOIe OaKTepuH,
xKene300aKkTepuu, cepoOaKTepun,
BOJIOPOJTHEIE OaKTEpUU. 3HAUCHUE
XEMOCHHTE3A.

JleMOHCTpaLu1

Ilopmpempwi: C. H. Bunorpaackuii,
I'. A. 3aBap3uH.

Tabauywvt u cxemvr: «DOTOCHHTESY,
«XEeMOCHHTE3»

PackpbIBaTh copepxaHue TEPMUHOB
Y MIOHATUN: XEMOCHUHTE3.
OOBSICHUTH CYITHOCTh XEMOCUHTE3A,
pacKphIBaTh €ro 3HaYeHue B onocdepe.
[IpuBOAUTE IPUMEPHI
XEMOCHHTE3UPYIOIIHNX OaKTepuit
(HuTpudUIMpYOIe OaKTepuH,
xKene300aKTepuun, cepodakTepuu,
BOJOPOJHBIE OAKTEPUN)

Y XapaKTepu30BaTh UX
KU3HEEATEIBHOCTD.

CocTaBsATh YpaBHEHUS PEAKIINHI
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JlaGopaTopHasi pabora
«CpaBHeHue mporeccoB (OTOCUHTE3A
U XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBaTh XEMOCHUHTE3
¢ (hoTOCHHTE30M

6.4

DHepreTudecKui
0oOMEH —
JIACCUMUJISLINS

AHa3’poOHBIC OpraHu3Mbl. Buibl
opoxenust. [IpoyKThl OpOKEHUS U UX
WCITIOJIb30BAHHE YETIOBEKOM.
AHa’poOHbBIE MUKPOOPTaHU3MBbI KaK
00BEKThI OMOTEXHOJIOTUHU 1
BO30yAUTEIN OOJIE3HEH.

AdpoOHBIC OpraHU3MBbI. DTarbl
HEPreTUYECKOro 0OMeHa.
[ToaroroBuTeIbHBIN dTAIl. | TUKOIN3 —
OECKHUCIOPOTHOE paCIICIUICHHUE
TJTFOKO3BI.

buonorudeckoe oKUCICHHUE, UITH
KJIETOYHOE nbIXaHue. Poin
MUTOXOHAPHUHU B MPOLIECCAX
OMOJIOTMYECKOTO OKUCIICHHUS.
[{ukTu4YecKue peakiiym.
OxucnurensHoe GhochopuMpoBaHUE.
[TpenmyiecTBa a3poOHOT0 MyTH
0oOMEHa BEIIECTB Mepe]] aHA3POOHBIM.
D¢ (HEKTUBHOCTH YHEPreTUUECKOT0
oOMeHa.

JleMoHCTpanuu

Ilopmpempui: B. A. DHrenbrapar,

I1. Mutuemnn.

PackpbiBath copeprkanrue TEPMUHOB

Y TIOHSTHIA: DTAMbl JHEPTETHUECKOTO
oOMeHa — MOArOTOBUTEINILHBIMH,
OECKUCIOPOIHBIN (aHAIPOOHBIN),
KUCJIOPOJHBIN (a3pOOHBIIT); TIMKOIH3,
OpokeHue, OMOJIOTMYECKOE OKUCIICHHUE
(npixanue), nuka Kpeobcea,
okucnurensHoe pochopunponanue,
MIPOTOHHBIN TPATUEHT, TPOTOHHAS
AT®-cunTaza.

[lepedyuncisiTh 0COOCHHOCTH
YHEPreTUIECKOTO OOMEHA B KJICTKE.
OnuceIBaTh ATAbl YHEPTETHICCKOTO
oOmeHa (TTOArOTOBUTEbHBIN,
OECKUCIOPOIHBIN, KUCIOPOIHbIN)

U CPAaBHUBATh UX MEXKY COOOM.
XapakTepu30BaTh pEaKIMU MIUKOJIN3A,
OpOKEeHMUsI, KJIETOYHOTO JIbIXaHMUS.

VY cranaBnuBaTh B3aUMOCBSI3b MEXKLY
TJIMKOJIU30M, KJIETOYHBIM JIBIXaHHEM
Y cuHTE30M Mojekyn ATO.
CocTaBisTh ypaBHEHUSI OCHOBHBIX
HTANOB YHEPTETUUECKOT0 0OMEHa

B KJICTKE.
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Tabruyvl u cxemvl: « JHEPrETHUECKUN
OoOMEH».

JlaGopaTopHasi padora

«CpaBHEHUE MPOIIECCOB OPOXKEHUS U
JIBIXaHUSI

PaccunThiBaTh SHEPreTUYECKYIO
3(PEKTUBHOCTH TJIUKOJIU3A U
OMOJIOTMYECKOTO OKUCIICHHUS.
Ha3spiBaTh ncxoHbIE BEIECTRA,
KOHEYHBIC TTPOTYKTHI U YCIIOBHS
MPOTEKAHUSI PEAKITUNA IHEPTETUIECKOTO
oOMeHa.

CpaBHUBATH SHEPTETUYECKYIO

3 PEeKTUBHOCTH OECKUCIOPOTHOTO
Y KUCJIOPOJAHOTO 3TAallOB KOHEYHBIE
MPOJYKTHI U YCIIOBUS MPOTEKAHUS
peaKInii SHEPTeTUIECKOTO OOMEHa
HEPreTUYecKoro ooMeHa

HToro 4acoB mo Teme 9
7 | Tema «HacaeacrBeHHast ”HpopManus U peajn3anus ee B KJIeTKe»
7.1 | Peakiuu MaTpUIHOTO 2 Peakiiuyn MaTpu4HOTO CUHTE3A. PackpbiBath coziep:kaHie TEPMUHOB

CHHTC3a

[TpuHUIMT KOMIIJIEMEHTAPHOCTH

B PEAKLUAX MAaTPUYHOIO CUHTE3A.
Peanmsanusa HaciencTBeHHON
uHpopmaruu. ['eHeTnyeckuit Kof, ero
cBolicTBa. TpaHCKpUIILUA —
MatpuuHblil cuHTe3 PHK. TTpuHUImmne
TPAHCKPUIIIUU: KOMIUJIEMEHTAPHOCTb,
aHTUIAPAIUIEBHOCTbD,
ACUMMETPUYHOCTb.

JeMoHCTpanuu

Ilopmpem: H. K. Konb1os.

U TIOHSITUM: T'€H, TCHETUYCCKUM KO/,
KOJIOH (TPHUILIET), CTOM-KOOHBI,
MaTpULa, MATPUYHBIN CUHTES,
tpanckpunuusi, PHK-nonumepasa,
IIPOMOTOP, CIUIANCHUHT, UHTPOH, SK30H.
XapakTepru30BaTh PEAKIINU MATPUUHOTO
CHHTE3a, CBOMCTBA FT€HETUYECKOT 0 KOJa.
OnuceIBaTh 3TAIbl TPAHCKPUIILIUU

Y TPAHCIIALMA; YCTAHABIINBATH
B3aMMOCBSI3b MATPUYHBIX PEAKIIUHI

B KJIETKE; CXeMAaTUYECKH U300pakaTh
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Tabnuyst u cxemwvi: «buocuaTe3
Oenkay, «I 'eHeTHJecKui Ko

MAaTpPUYHBIE PEAKIIUU TPAHCKPUIILINHT
U TPaHCIISIIUU.

Pemrate Onostornueckue 3amgayn

Ha OMpPEIETIEHUE TTOCIEA0BATEILHOCTH
HyksieotuoB JJHK u MPHK, npumensisa
3HAHUS O PEAKIIUSIX MATPUUHOTO
CHHTE3a, TCHETHYECKOM KOJIE,
MPUHIIATE KOMIUIEMEHTapPHOCTH

7.2 | Cunres Oenka TpaHcnsinus u ee 3Tanbl. Yyactue PackpeiBaTh copepkaHue TEPMUHOB
tpancnoptHeiXx PHK B OnocunTtese Y IOHSITUI: TPAHCIISILAS, AaHTUKOJIOH,
Oenka. YcinoBusg OnocuHTe3a Oeika. TPHK, amunoamun-tPHK-cunTerasa
KoaupoBanue aMruHOKUCIOT. Posib (xonaza), momupudocoma (Toaucoma).
pubocoM B OMOCHHTE3E OeliKa. XapakTepu3oBaTh CBOMCTBA
JleMOHCTpaun T€HETUYECKOro KOJa.
Tabruywl u cxemol: «buocuHTE3 OnurceIBaTh ATANbl TPAHCISIUN
oenkay, «['eHeTHIEeCKUN KO U CXEeMaTUYeCKHu U300paxkaTh
MaTpPUYHBIE PEAKIIUN TPAHCIISILIUH.
Permiate Onostornueckue 3agauu
Ha onpeaesieHne anTukogoHoB TPHK,
MOCJIE/I0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJIe OeJika, MPUMEHSIsI 3HAaHUS
0 peaKIUsiIX MaTPUYHOIO CUHTE3a,
TEHETUYECKOM KOJI€, PUHIIUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3Mbl Opranu3zanusi TeHoMa y MpoOKapuoT PackprpiBaTh coepxaHue TEPMUHOB

OKCIIPECCHUH I'CHOB

Y DYKApHOT. Perynsuus akTHBHOCTH

T€HOB y IpokapuoT. ['unoresa onepona

Y TIOHSITUI: OIEPATOp, ONEPOH,
CTPYKTYPHBIE I'€HBI, IPOMOTOD,
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(®. Kako0, XK. Mano).
Peryssiiiust 0OOMEHHBIX MPOIECCOB
B KJIeTke. KiieTouHslli roMeocTas.
JeMmoHCcTpauuu

Tabauywvl u cxemol: «bUOCHHTES
Oenkay, «['eHeTHUEeCKUH KO

penpeccop.
OnuceIBaTh CTPYKTYpy TEHOMA
MPOKAPHOT; XapaKTeprU30BaTh padboTy
WHIYIIMOCIIBHOTO U perpeccuOesIbHOrO
OTIepOHa.

Boiaensate CTpyKTYpPHYIO

U PEryJsITOPHBIE YaCTH T€HA DYKapHOT.
CpaBHUBATH MPOIECCHI IKCTIPECCUU
I'€HOB Y MPOKAPUOT U DYKAPHOT.
XapakTepu30BaTh rMIIOTE3y ONEpOHa
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M IO ICPKAHIS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmaninonHas
ouonorus

Bupychl — HekieTOUHBIE (POPMBI JKU3HH
U oOnuraTHbIe mapa3uThl. CTpOCHHE
IIPOCTHIX M CJIOXKHBIX BUPYCOB,
pPETpOBUPYCOB, OakTepruodaros.
BupycHbie 3a0071€BaHuUs YEIIOBEKa,

KUBOTHBIX, pactenuii. CITN/I,
COVID-19, conmansabIe

U MEIULUHCKHIE TPOOTIEMBI.
JleMOHCTpanun

lopmpem: ]1. . IBaHOBCKUH.
Tabauywl u cxemol: «I'eHeTHYCCKHUI
Ko», «Bupyco», «bakrepuodaru.
IIpakTuyeckas padora
«Co3anre MOJIe N BUPYCa

PackpbIBaTh cofepxaHue TEPMUHOB

Y TIOHSATUH: BUPYC, BUPHOH,
CEep/IIIeBUHA, KaTlCUI, 0OpaTHas
TPAHCKPUIILUS, PETPOBUPYCHI,
0akTepuodar, BUpyc UMMyHoiepuLrTa
yenoseka (BUY), mpupoiHo-o4aroBbie
uHpeKIuu.

XapakTepu3oBaTh BUPYCHI,
peTpoBHUpYCHI U OakTeprodaru Kak
BHYTPHUKJIETOYHBIX I1apa3uTOB
IIPOKAPUOT U IYKAPUOT.

W3narath runoTessl 3BOIOLIUOHHOTO
IIPOUCXOKJIEHUSI BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJICHCTBHUS
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BUPYCA U KJIETKH, THPEKINOHHBIN
BUPYCHBIN IPOLIECC.
XapakTepu30BaTb MEXAHU3MbI
BEPTUKAIBHOW U TOPU30HTAIBHOM
nepeaady BUPYCOB; 3a00IeBaHUS
YKUBOTHBIX U PACTEHUH, BbI3bIBAEMBIE
BHPYCaMHU.

Ha3zbiBaTh BUpyCHBIE 3a001€BaHus,
BCTPEYAIOLIHECS Y YEJIOBEKA: TPUIIIL,
KJICIIEBOU dHIIEPaNIUT, TeNaTHT,
COVID-19, CITU/I.

CobnroaTh IpaBuJia MOBEICHUS

B OKPYKaIOLIEH IPUPOJHON cpese, Mep
npOo(UIAKTUKU PACTIPOCTPAHECHHUS
BUPYCHBIX 3a00JI€BaHUH (B TOM YHCIIe
BUY-undexiun)

HTtoro yacoB o Teme 9
8 Tema « K3HeHHBIH UK KJIETKH»
8.1 | )KuzHeHHBIN UK 1 KJieTouHbII UKJI, €70 EPUO/IbI PackpbiBaTh cofiepxanue TEPMUHOB
KJIIETKH u perymsanus. MaTepdasza u MUTO3. Y TIOHATHI: KJIETOYHBIN ITUKI,

OcoOeHHOCTH TPOIIECCOB, uHTepdasa.
MPOTEKAIOIIKNX B HHTEpdaze. [lepeducisTh MepruoIbl )KU3HEHHOTO
ITonroroBka KJIETKH K JICJICHUIO. ITUKJIA KJIIETKA W XapaKTEpU30BaTh
[IpecuHTeTHUECKHI MPOTEKAOIINE B HUX IIPOLIECCHI

(MOCTMUTOTUYECKUI ), CHHTETUYECKU I
Y MIOCTCUHTETUYECKU I
(MpeMUTOTUYECKUIA) TEPUO/IbI
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UHTEp(Pa3bl.

JleMOHCTpaLu1

Tabauywvt u cxemol: «KU3HEHHBIN [TUKIT
KJIETKI», «MUTO3»

8.2

MarpuuHsblil CUHTE3
JHK. Xpomocombl

Marpuunsii cunre3 JJHK —
perukanus. [ [puHIUne penmkanuun
JAHK: xoMmiieMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CUHTE3,
aHTUIIAPpAIEIbHOCTh. MeXaHnn3m
perukanuu JJHK. XpomMocoMsl.
Crpoenue xpomocom. Temomepsl

U TesoMepa3a. XpoMOCOMHBINA HAbOP
KJIETKHA — KapuoTUll. JIUImonHb1i

Y TaIUIONIHBIA HAOOPBI XPOMOCOM.
['omonornunsie XxpoMocomsl. [TonoBbIe
XPOMOCOMBI.

JdemoHCcTpanuu

Tabauysl u cxemol.: «KW3HEHHBIN UK
KJIETKN», « CTPOCHHE XPOMOCOM,
«Penmukanus JJHK».

Oo0opynoBanme: CBETOBOW MUKPOCKOIT,
MHUKpoIpernapaThl: «MuTo3 B KJIeTKax
KOpEIKa JTyKa».

JlaGopaTopHasi pabora

«M3yueHne XpoMOCOM Ha TOTOBBIX
MHUKpOIpenaparax»

PackpbIBaTh copepxaHue TEPMUHOB

Y TIOHSTHUI: periiKalus
(penymiukanus), KOMIJIEMEHTAPHOCTb,
aAHTUIAPAIIIEIbHOCTD,
JAHK-nonumepasa, Tenomepa,
pEIUIMKAI[MOHHAS BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, LICHTPOMEDA,
KApUOTHIIL, TATUIONIHBINA U JTUTIIIOW THBIH
Ha0Op XPOMOCOM, TOMOJIOTHIHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOECHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB.
[lepeuncnsiTh MPUHIMUIIBI PETUIUKAIIUN
JIHK u naBaTh uMm conepKaTeabHYIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PETLTUKALINH
JTHK.

CxeMaTtnuecku n300pakaTh CTPOCHUE
MeTada3zHONH XPOMOCOMBI.

Paznnuars XxpoMOCOMBI

Ha MHUKpOIpernapaTax

U MUKpodoTorpapusx
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8.3 | [leneHue KICTKH — Jenenue kinetku — muto3. Ctaguu PackpeiBaTh conepikaHne TEpPMUHOB

MUTO3 MHTO3a U MPOUCXOIAIINE B HUX U MIOHSITUI: MUTO3, Tpoaza, metadasa,
npoueccel. Tunsl Muto3a. Kaprokunes | anadasa, Tenodasa, KapuokuHes,
U IIUTOKWHE3. bruonmornyeckoe UTOKUHE3, BEPETECHO JCJICHUS,
3HAYEHUE MUTO3A. MetadaszHas IIacTUHKa, 60po3aa
JemoHCcTpauuu JICTICHUS.
Tabauyol u cxemvi: «Kuznennsiii nmukn | [lepedncnsaTte mocnenoBaTEIbHOCTh
KJIETKI», «CTpOEHHE XPOMOCOM, CTa/INil MUTO3a U ONUCHIBATh
«Penmukamus JITHK», «Muto3». IIPOUCXOAALINE HA HUX MIPOLIECCHI.
O6opynoBaHue: cBeTOBOM MUKpockon; | CpaBHUBATH OCOOEHHOCTH MPOTEKAHMUS
MUKponpenapaThl: «MUTO3 B KJIIETKaX | MUTO3a B PACTUTEIILHBIX U YKUBOTHBIX
KOpEIIKa JTyKay. KJIETKaX.
JlaboparopHnasi padora OOBSICHATH OMOJIOTUYECKUM CMBICIT
«Habnronenue MuTo3a B KIETKax MHUTO3A.
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX Paznmuuate cragum muTto3a
MUKpOTIperiaparax)» Ha MUKpOTperapaTax

U MUKpodororpadpusx
8.4 | Perymauus Perynsius MUTOTHYECKOTO ITUKIIA PackpbIBaTh conmepkaHue TEPMUHOB
YKU3HEHHOTO ITMKJIa kieTku. [I[porpamMmMmupyemas KIIeTodHasi | ¥ MOHSTUI: aronTo3, Mpoudeparws,
KJIETOK rudeb — arornTo3. nuddepeHIpoBKa.

Kiterounoe s1p0, XpOMOCOMBI,
(GbyHKIIMOHAIbHAS TEHOMUKA.
JleMOHCTpaLun

Tabauywl u cxemwvi: «KU3HSHHBIN TUKIT
KJIETKN», « CTPOCHHE XPOMOCOM,
«Penmukanus [JHK», «Mwuto3»

XapakTepu30BaTh PETyISILHUIO
MHUTOTHYECKOT'O IIUKJIA KJIETKH.
OOBACHITH OMOIOTHYECKUN CMBICIT
3alporpaMMUPOBAHH O KJIETOYHOM
rudeIn — aronTo3a.

Y cTranaBiIMBaTh B3aUMOCBSI3b MEXKTY
TOMEOCTa30M KJIETOK M HX THOEIILIO

Hroro yacos mo teme
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Tema «CTPOEHUE U ®YHKIIUU OPI" AHU3MOB»

9.1

OpFaHI/IBM KaK CANHOC
Ociaoc

1

buonoruueckoe paznooOpazue
oprann3MoB. OJTHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOT OKJICTOUHBIC
OpraHU3MBI.

Oco0eHHOCTH CTPOCHUS

Y )KU3HEICSATEIbHOCTH OJTHOKIIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOHI,
OJTHOKJIETOYHBIEC BOJIOPOCIH, APYTUE
npotucthl. KoloHManbHbIE OpraHu3MBbI.
B3auMocBs3b yacTeld MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opranoB. OpraHu3Mm Kak eJuHOe 11eJ10¢.
['omeocras.

JleMOHCTpaLun

Tabauyst u cxemvi: «OTHOKIICTOUHBIC
BOAOPOCIN», « MHOTOKJIETOUHbIE
BOJIOpOCINY, «bakTepuny,
«IIpocreiimuey, «Opraibl IBETKOBBIX
pacteHuin», «CUCTEMBbI OPraHOB
MMO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEe CTPOECHUE HACEKOMBIX).
Oo0opynoBanue: CBETOBOM
MUKPOCKOM; MUKPOIIpEnapaThl
OJTHOKJIETOYHBIX OPTaHU3MOB; JKHBbIE
AK3EMILISIPbl KOMHATHBIX PACTCHUM;

PackpeiBaTh conepkaHue TEPMUHOB

Y TIOHSITUIA: OPraHu3M, OpraH,
OpraHeJuibl, CACTEMa OpraHoB, aImapar,
(GyHKIMOHAIBbHAS CCTeMa, TOMEOCTa3.
IlepeynciiaATe CTPyKTYpHO-

(G yHKIMOHAIbHBIEC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHUS U KU3HEACATEIbHOCTH
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHMAJIBHBIX, MHOTOKJIETOYHBIX

Y MHOT'OTKAaHEBBIX OPraHU3MOB.
CpaBHUBATh MEXy COOOM
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE U MHOTOTKaHEBBIE
OpraHU3MBI
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repOapuu pacTeHUN pa3HbIX
OTJIEJIOB; BIaKHBIC MMPENapaThl
YKUBOTHBIX

9.2 | Txanu pacteHuit Txanu pacrenuit. Tunel pactutenpHbIX | PackpbiBaTh copepkaHue TEPMUHOB
TKaHEH: 00pa3oBaTebHas, IIOKPOBHAS, | U MOHATHI: TKaHb, dNIMAEPMUC, MPOOKa,
IIPOBOJIAILASL, OCHOBHaA, KOpKa, J1IyO, peBECUHA, IPEBECUHHbIE
Mexannyeckas. OcoOeHHOCTH BOJIOKHA, TyOsIHbIE BOJIOKHA, COCY/IbI,
CTPOEHUS, PYHKIIMH U PACTIONOKEHUS KAMEHUCTBIE KIIETKHU.
TKaHEH B OPraHax pacTEHUM. XapakTepu30BaTh TUIbI PACTUTEIBbHBIX
JlemMoHCTpauuu TKaHel: oOpa3oBaTebHasi, TOKPOBHAs,
Tabnuysl u cxemol: «TkaHu pacTeHuil», | MPOBOAALIASA, OCHOBHASA, MEXaHUYECKas,
«OpraHbl IBETKOBBIX PACTCHUI», NEPEYUCTATH OCOOEHHOCTH X CTPOCHHUS
«KopHeBble cuctembdy, «CTpoeHue Y BBITIOJIHSIEMbIE (DYHKITUN
ctebns», «CTpoeHue JIMCTOBOM
TJTACTUHKN.
Oo0OopynoBanme: KUBBIC IK3EMILISPBI
KOMHATHBIX PACTEHHI; CBETOBOU
MUKPOCKOM; MUKPOTIPENapaThl TKAHEH.
JladopaTopHas padora
«M3yueHune TKaHEN PACTEHUI

9.3 | TkaHU )KUBOTHBIX TKaHM KUBOTHBIX U YEJIOBEKA. PackpeiBaTh coniepkannue TEpPMUHOB

1 9CJIO0BCKA

Tunsl >)KUBOTHBIX TKAHEH:
SNUTEINaJIbHas, COeJUHUTEIbHAS,
MBblIIIedHas, HepBHas. OCOOCHHOCTH
CTpoeHUs, QYHKITUN U PACIIOIOKEHUS
TKAHEH B OpPraHax KUBOTHBIX

1 YeJIOBEKA.

Y MIOHATHUU: TIUTEINN, CEKPET,
MBIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOIJIHsL.

XapakTepu30BaTh TKAHU )KUBOTHBIX

1 YeJIOBEKA: AIMTEIMaIbHAas,
COEMHUTENbHASI, MBIIIICYHAs], HEPBHAS;
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JleMOHCTpaLu1

Tabruyol u cxemvl: «Tkanu
’)KMBOTHBIX», «CKEJIeT 4yeJIoBeKa,
«IInmeBapuTenbHas cuCTEMay,
«KpoBeHocHas cucremay,
«/IpixarenpHas cucremay, « HepBnas
cucreMay, «Koxay, « MpliieuHas
CUCTEMA.

O6opynoBanue: CBETOBOI MUKPOCKOIT,
MHKPOIIPENapaThl TKAHEH.
JlabopaTopnasi pabora

«3ydueHune TkaHen KUBOTHBIX»

NEePEYUCIIATE OCOOEHHOCTU UX CTPOSHMUS
Y BBINIOJHSIEMbIE () YHKIUU

9.4

Opranbl. Cuctemsl
OpraHoB

Opransl. BereratuBHbie

Y TEHEPATUBHBIEC OPraHbl PACTEHU.
OpraHbl 1 CHCTEMBI OPraHOB
YKUBOTHBIX U yesioBeka. OyHKIHN
OpPraHoOB M CHCTEM OPraHOB.
JdemMoHCcTpanuu

Tabauysl u cxemol: «Oprasbl
LBETKOBBIX pacTeHun», «KopHeBbie
cucTeMbD», «CTpoeHue cTedIs»,
«CTpoeHuE JIMCTOBOM TJIACTUHKI,
«Ckener yenoBekay,
«IInmeBapurenbHas cCUCTEMay,
«KpoBeHocHas cuctemar,
«/lpIxaTenpHas cucTeMayn,
«BrinenurensHas cucteMay, «HepBHas

PackpbiBaTh coziepkanue TEpPMUHOB

Y TIOHSATHM: OpraH, KOpeHb, Mo0eT,
LIBETOK, IIJIOJI, CEMS, TIOJIOBBIE JKEIIE3bl,
IIOJIOBBIE MTPOTOKH, KOIYJISITUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BET€TaTUBHbBIC

Y TEHEPATUBHBIE OPraHbl PACTEHUH,
COMATUYECKUE U PETYISITOPHBIE OPTraHbI
YKUBOTHBIX; IEPEUUCIIATH OCOOEHHOCTH
UX CTPOCHUS U BBIMOIHIEMbIE (DYHKIIUH.
VY craHaBnMBaTh B3aUMOCBSI3H MEXKY
CTPOCHUEM OpPraHOB U UX (PYHKIHUSMHU.
Pasnuuars BUIbI TKAHEW, OpraHbl

Y CUCTEMBI OPraHOB, B TOM YHCIIE
YeJI0BEKa, Ha MUKPOITpEnaparax,
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CUCTEMA», « DHJIOKPUHHAS CUCTEMAY.
O0opynoBaHue: )KUBBIE YK3EMILIAPHI
KOMHAaTHBIX PacCTEHUI; repoapuun
pacTeHUil pa3HbIX OTAEIIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIIUH
0ECI03BOHOYHBIX )KUBOTHBIX; BJIKHBIC
npenapaThl )KUBOTHBIX, CKEJIET
YeJoBeKa.

JlabGoparopHas padora «/3yueHue
OpraHoB IIBETKOBOT'O PACTCHUS

BJIQYKHBIX TIperaparax, repoapusix
U Mukpodororpadusx, Tadiunax,
MOJIEIISIX ¥ MYJISDKax

9.5

Omnopa Tena
OpPraHu3MoB

Omnopa Tena opranu3moB. Kapkac
pacteHuil. CKeneTbl OTHOKJIETOUHBIX
¥ MHOTOKJICTOYHBIX KUBOTHBIX.
HapyxHblii 1 BHYyTPEHHUI CKEJET.
CrtpoeHue v TUIbI COETMHEHUSI KOCTEM.
JemoHCcTpauuu

Tabauyvl u cxemol: «CTpoeHUE
cte0s», «CTpoeHHe JTMCTOBOM
MIACTUHKNY, «CKENeT 4eI0BeKay.
O6opynoBanme: CKeneThbl
MO3BOHOYHBIX; BIQXKHBIE MPENapaThl
YKUBOTHBIX; CKEJIET YeJIOBEKa;
PaKOBUHBI MOJUTFOCKOB; KOJIJIEKIIUH
HACEKOMBIX, UTJIOKOXKHX

PackpriBaTh cosiepkaHue TEPMUHOB

Y TIOHSATHI: OMOPHBIE CUCTEMBI,
000JIOYKH KIIETKH, PUOPUILIBI, KapKac,
HAPY>KHBINA CKeJeT (XUTUHOBBIM
MOKPOB), THIPOCTATUYECKUI CKETIET,
BHYTPEHHUM CKEJIET, KOCTH (JIJTMHHBIE,
KOPOTKHE, TIJIOCKUE), COSTUHECHUS
KOCTEM, HETOIBH>KHbBIE (ILBbI),
MOJIYIIOABUKHBIE, TTOJIBUKHBIE
(cycraBbl), OTAEIBI CKEJeTa
MO3BOHOYHBIX KUBOTHBIX: YEPETL,
0CEBO CKeJeT (TO3BOHOYHUK, Tpy/IHAs
KJIETKa, XOp/ia), Mosica KOHEYHOCTEM,
CBOOO/IHbIE KOHEYHOCTH.

OnuchIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJICThI )KUBOTHBIX, CTPOCHUE U THIIbI
COEIMHEHUS KOCTEN.
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YcraHaBiIMBaTh B3aUMOCBS3U MEXKIY
CTPOECHHUEM ONOPHBIX CUCTEM U UX
(GYHKUMAMHA B OpraHU3MeE.

CpaBHHMBATh CTPOCHHUE OITOPHBIX CUCTEM
pacTEHNM U KUBOTHBIX

9.6

JIBI>KEHME
OpraHu3MOB

JIBrkeHne opranu3MoB. J{BrkeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
amMe00HNIHOE, )KT'YTUKOBOE, PECHUYHOE.
JIBHMKE€HNE MHOTOKJIETOYHBIX
pacTEeHUM: TPOIU3MbI U HACTUMU.
JIBHMKE€HHE MHOTOKJIETOYHBIX
JKABOTHBIX M YEJIOBEKA: MBIIICYHAS
cucrema. Peduiekc. CkeneTHbIe MBIIILbI
U ux pabora.

JeMmoHCcTpauuu

Tabauysl u cxemol: «OHOKIETOUHBIE
Bogopocany, «lIpocreimmue,
«CTpoeHune MbIIB, «MblIlIeyHas
cCUCTEMaAY

PackpbiBaTh conep:kanue TEpMUHOB
Y TIOHSTUN: JIBUKEHUE, IBUTATEITHHBIC
OpraHeJuIbl, TBUKEHUE MPOCTEUIITNX
(amebonaHOE, KTYTUKOBOE,
PECHUYHOE), IBMKCHUE pACTEHUMN
(Tponu3MBbl, HACTUH ), MBITIICYHBIC
CUCTEMBI (COKpaTUTEIbHBIC
BOJIOKOHIIA, KOYKHO-MYCKYJIbHBIN
MEIIOK, CKeJIeTHAsI MyCKyaaTypa),
CKeJIeTHasI MbIIIIa (MBIIICYHOE
BOJIOKHO, MUO(DUOPHIIIIA), BBICIIIHE
JBUTATEIIbHBIC IICHTPBI, Pa00Ta MBIIIIII
(mBHWTaTeIbHAS, COMATHUYECKAs ),
MBIIIIEYHOE YTOMJICHUE.
XapakTepu30BaTh BUJIBI IBUKCHUS
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX
OpPTraHU3MOB.

OnuceIBaTh CKEIETHBIE MBITIITHI U UX
pabory.

YcraHaBauBaTh B3aUMOCBSI3b

MEX Iy CTPOCHHEM OTIOPHBIX CHCTEM
U JIBUKEHUSIMU OpPraHU3MOB
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9.7 | Ilutanue opraHu3MoB [Turanue opranuzmos. [lornomenne PackpbiBatTh conepkanue TEPMUHOB
BO/JIbI, YTJICKUCJIOTO Ta3a Y IOHATUI: IMTaHUE, MTUIIEBapEHUE,
Y MUHEPAJIbHBIX BEIIECTB PACTCHUSIMU. | TTUIIEBAPUTETHHBIC BAKYOJIH, KUIIICYHAs
[TuTanue >KMBOTHBIX. MIOJIOCTh, MUIIIEBAPUTENbHAS TPYOKa,
BHYTpUIIOI0CTHOE U BHYTPUKIIETOUHOE | IHUIICBAPUTEIbHBIN TPAKT,
nuuieBapenue. [IntaHue MO3BOHOYHBIX | MUIEBAPUTEINILHEIE JKEIIE3bI,
AKUBOTHBIX. OT/IEIBI MUIIEBAPUTEITHLHBIE COKH.
MUIIEBAPUTETHLHOT O TPAKTA. XapakTepu30BaTh MUTAHNUE KUBOTHBIX;
[umeBapuTenbHbIE KEIE3HI. BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
IInmeBapuTenbHas CUCTEMA YENIOBEKA. | UIIEBAPEHUE.
JlemoHCcTpanuu Paznmuuate Ha n300pakeHusIX (Cxemax,
Tabauyvl u cxemoi: Ta0JIUIIAX, MYJISIKAX) OTIEIIbI
«KwumreanomnomnocTHeIey, MTUIIEBAPUTEIHLHOTO TPaKTa
«IIumeBapurenbHas cucreMa», «Cxema | ¥ IUIICBapUTEIbHYIO CHCTEMY
MIATAHUS PACTEHUI. YeJI0BeKa.
OO0opynoBaHue: KUBbIE YK3EMIUISIPbI | Y CTaHABIMBATH B3aUMOCBS3H MEXKTY
KOMHATHBIX PACTEHUI; 000PYIOBaHUE | CTPOCHHUEM OPTaHOB MUIIICBAPEHUS
JUIS IEMOHCTPALIUY TTOYBEHHOTO
Y BO3/YILIHOTO MUTAHUS PACTEHUH,
pacIIeruieHns Kpaxmaia 1 OelKoB
o1 AciicTBUEM (hepMEHTOB

9.8 | JlprxaHue opraHu3MOB JIpixanue opranu3MoB. Jlpixanue PackpeiBath comeprxanne TEPMUHOB

pacteHui. /IpIxaHne >KMBOTHBIX.
Huddy3us razoB uepes MOBEPXHOCTh
KkiIeTkd. KoxkHoe apIxanue.
JlpixaTenbHas moBepxHocTh. JKabepHoe
W JIETOYHOE JibIXaHue. /[prxanue

U TIOHATH: nbIxanue, muddysus,
KOKHOE JIBIXaHWE, OPTaHbI IBIXaHMUSI,
JIBIXaTEbHBIC IBIKCHHUSI, TBIXaTCITbHBIN
IIEHTP, JIETOYHBIC 00bEMBI, )KH3HECHHAS
€MKOCTb JIETKHUX.
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MTO3BOHOYHBIX )KUBOTHBIX U UEJIOBEKA.
DBOIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
JIETKMX MTO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenbpHas cucTeMa 4ejioBeKa.
MexaHn3M BEeHTWISALUY JIETKUX Y TITUIT
Y MJICKOMUTAIOUX. Perynsuus
nbIXaHus. JIpIxaTeabHble 00bEMBL.
JdeMoHcTpanuu

Tabauywvl u cxemwi: «JIpIxaTenpHas
CHUCTEMaY.

Oo6opynoBanue: 000py10BaHME

JUISL IEMOHCTpPAIIUU OTBITOB

10 U3MEPEHHUIO )KU3HEHHON €MKOCTH
JIETKMX, MEXaHU3Ma JbIXaTeIbHBIX
JIBIDKEHUN

XapakTepu30BaTh AbIXaHUE PACTECHU;
JIbIXaHHE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOIIOIIUOHHOE
YCJIO’)KHEHHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKUBOTHBIX.

Paznmnuath Ha M300paxeHusx (cxemax,
Ta0IMIAX, MYJISKAX) AbIXaTEIbHYIO
CHUCTEMY Y€JIOBEKA.

OnuchIBaTh MEXaHU3M BEHTUJISALINU
JIETKUX Y ITHUI] U MJIICKOTUTAIOIIHX.

VY cranaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOECHHEM OpPraHOB JbIXAHUS U UX
GYHKIUAMEY B OpraHu3Me

9.9

TpaHcnopr BemecTs
Yy OpraHu3MOB

TpaHcnoOpT BEIIECTB Y OPraHU3MOB.
TpaHcnopTHBIE CUCTEMBI PACTEHUN.
TpaHCOPT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHast cructema 1 €e OpraHsbl.
KpoBeHocHas cucTeMa mo3BOHOYHBIX
YKUBOTHBIX U uesioBeka. Cep/te,
KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOpaiiieHus.
DBOIIOLIMOHHBIE YCIIOKHECHUS
CTPOEHMSI KPOBEHOCHOU CUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX.

Pabota cepuia u ee perymsius.

PackpriBaTh coqepikaHne TEPMUHOB
Y TIOHSTUN: TPAHCIIOPT BEILECTB,
TPAHCIIOPT Yy pacTEHUM, KPOBEHOCHAsI
CHCTEMa UBOTHBIX, KPOBb, IJIa3Ma,
(opMEHHBIE 3JIEMEHTHI,
KpOBOOOpAIEHHUE, KPYTH
KpOBOOOpaIeHNUsI, CEPACUHBIN LUK,
mumpooOpaienue, mumda,
IUM(paTUYECKHUE COCY/BI,
IUM$paTUUECKUE Y3JIbl, BHYTPEHHSS
cpefia OpraHusma.

XapakTepru30BaTh TPAHCTIOPT BEIIECTB
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JleMOHCTpaLu1

Tabauywl u cxemwvr: «Oprabl
IIBETKOBBIX pacTeHUi», «KopHeBbIE
cucTeMbl», «CTpoeHue cTedisn»,
«CTpoeHue IMCTOBOM IIIACTUHKIY,
«KpoBeHocHas cuctemar,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)

y pacTeHuii U 0€CIIO3BOHOUYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

Paznmnuath Ha M300paxeHusx (cxemax,
Ta0JINIIaX, MYJISDKAX ) KPOBEHOCH VIO

U JIMM(PaTHYECKYIO0 CUCTEMY YeJIOBEKa.
VY cranaBnmBaTh B3aUMOCBSI3U

MEXIYy CTPOEHUEM OpraHOB
KpOBOOOpaIeHust ¥ uxX PyHKIusIMu

B OpraHu3Me

9.10

Brigenenue
Yy OpraHu3MOB

Brinenenue y opranusmoB. Brinenenue
y pacTeHuil. Beienenue y ;kuBOTHBIX.
CoxkpaTtuTenbHbIe BaKkyoau. OpraHsl
BbIIeNIeHUS. DUIBTpALNs, CEKPEIIUS U
o0paTHOE BCAChIBaHME KaK MEXaHU3MBbI
paboThI OpraHoB BeIeNcHHS. CBS3b
MOJIOCTH TEJIa C KPOBEHOCHOM

Y BbIICJIUTEIbHONU CHCTEMAaMH.
Brienenre y mo3BOHOYHBIX KUBOTHBIX
u yenoseka. [louku. CtpoeHue

U QYHKUIHOHHpPOBaHUE HEPpPOHA.
OO0pa3oBaHre MOYH y YETIOBEKA.
JleMoHCTpanuu

Tabauywl u cxemol: «BuiaenuTenbHas
CUCTEMa»

PackpbiBatTh conepkanue TEPMUHOB

U TIOHSITUI: BbIJICJICHUE, TYTTAllHS,
JIMCTONA, COKpaTUTEIbHbBIE BAKYOJIH,
W3BUTHIC KaHAJIbIIbI, 3B€3/1UaThIC
KJIETKH, BBIJICIUTEIIbHBIC TPYOOUKH,
MaJIbITUTHUEBBI COCY/IbI, TTOYKH,
MOYETOYHHK, MOYEBOU MYy3bIPb,
He(dpOH, MoYa.

XapakTepu30BaTh MPOIECC BbIACICHHUS
y pacTeHUM U KUBOTHBIX.

Pa3znuuaTh Ha n300pakeHUsAX (cxemax,
Ta0JIUIAX, MYJISKaX) BBIICTUTEIbHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M
(G YHKIMOHUPOBAaHMS HEPPOHA; MPoLIecC
00pazoBaHUsI MOYH.
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Y cTanaBIMBaTh B3aUMOCBSI3H MEXKTY
CTPOCHUEM OPTaHOB BBIICIICHUS U UX
GYHKIIUSAMEY B OpraHU3Me

9.11

3ammTa y OpraHu3MoB

3amura y opraHu3MoB. 3aluTa
Y OJTHOKJIETOYHBIX OpPTraHU3MOB.
Crnopbl 6akTepHil ¥ LUCTHI
MpoCTeUIINX. 3auTa y

MHOT'OKJIETOYHBIX pacteHuil. Kyrukyna.

CpencTBa MacCUBHOM U XUMHUYECKOMN
3aUThl. DUTOHIUABIL.

3amuTa y MHOIOKJIETOYHBIX
XKUBOTHBIX. [[OKpOBBI U UX
IIPOM3BOJIHBIE. 3alIUTa OPraHu3Ma

oT Oone3Hei. iMmmyHHas cucrema
yesnoBeKka. KineTouHslil 1 ryMmopaibHbIN
MMMYHHTET. BpOKI€HHBIN

Y IPUOOPETEHHbIN crerudruyecKuii
MMMYyHUTET. Teopus KIIOHAIbHO-
cenekTuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posnb BpoX1IEHHOTO0 UMMYHHTETA

B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.
JleMOHCTpaL U1

Tabauywl u cxemor: «Koxay,
«Mmmynurer», «Ctpoenue cTediisny,
«CTpoeHue TMCTOBOM MJIaCTUHKU

PackpbiBaTh cosieprkaHre TEPMUHOB

Y TIOHSITUM: KarCcyJia, SHA0CIIOPa, IUCTA,
KYTHKYJa, CPEACTBA MaCCUBHOM
3aLUThI, CPEACTBA XUMUYECKON
3alUThl, KOKHBIE TOKPOBBI,
UMMYHUTET, IMMYHHAas CUCTEMA,
aHTUI'EH, AHTUTEJO.

XapakTepu30BaTh BUJIbI 3AIUTHI

Y OJJTHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX
OpPraHU3MOB.

OnuceiBaTh CTPOEHUE KOXKHBIX
MIOKPOBOB U UX MPOU3BOJHBIX.
Pa3znuuaTe Ha n300paxeHusx (cxemax,
TabIuIax, MyJsiKax) OpraHbl
UMMYHHOU CHCTEMBI YEJIOBEKA.

VY cTaHaB/IMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHUEM OpPraHOB 3ALUTHI U UX
(YHKIMSMU B OpraHu3Me
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9.12

PaznpaxxumMocTsb
Y pEryIIsIus
Yy OpraHu3MOB

PaznpaxumocTs U perynsuus

y opranusmoB. Pa3znpaxxumocts

Y OJHOKJIETOUHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMocTh U peryisnns
y pacteHuil. PocToBbie BemecTBa U ux
3HAYEHHUE.

Hepenas cuctema u pediekropHas
perymsiuus y *KUBOTHbIX. HepBHas
CUCTEMA U €€ OT/AEJIbl. DBOJIIOLIMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI y JKUBOTHBIX. OTIIETIBI
T'OJIOBHOI'O MO3ra ITI03BOHOYHBIX
YKUBOTHBIX. Peduiekc u pediexkropHas
nyra. be3yclnoBHbBIE U YCITOBHBIE
pedeKchl.

['ymopasibHas perynsauus

Y HJIOKPUHHAsI CUCTEMA YKUBOTHBIX

1 desoBeka. JKenesbl 3HIOKPUHHON
CUCTEMBI U UX TOPMOHBL. JlercTBue
TOPMOHOB. B3anMOCBsA3b HEPBHOU

Y YHJOKPUHHOM cucteM. [ nnoraimamo-
runogusapHas cucremMa.
JleMOHCTpaLu1

Ilopmpem: U. I1. I1aBnos.

Tabruyvl u cxemol: «CTpOCHUE THAPHDY,
«CTtpoenue rminaHapun», «BHyrpeHnnee
CTPOCHUE JTOKIEBOTO YEPBSI»,

PackpbiBaTh cofiepxaHue TEpPMUHOB

Y TIOHATHI: Pa3apaKUMOCTBh,
PEryJsiius, TaKCUChI, POCTOBbBIE
BelIECTBA (AyKCUHBI), HEPBHAS CUCTEMA,
pednexkTopHas perynsius, pedJiekc,
pedaexkTopHas ayra, nepeaHuid Mo3r,
IIPOMEKYTOYHBIM MO3T, CPETHUM MO3T,
MO3K€4O0K, IPOJOITOBATBIA MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
I'yMOPAJIbHAsI PEryJIsiusi, TOPMOHBI,
SHJOKPHUHHAS CUCTEMA, TUIIOTAIIAMO-
runoduzapHas cucrema.
XapakTepu30BaTh pa3apakKUMOCTh

Y OJHOKJIETOYHBIX OPraHU3MOB

U peIICKTOPHYIO PETYIISAIINIO

y )KUBOTHBIX.

Pa3znnuaTh Ha n300paxeHusx (cxemax,
Ta0JIUIIAX, MYJSKAX) HEPBHYIO CUCTEMY
U €€ OTJEJbI; OT/IEbl FOJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYIISALIHIO
y )KUBOTHBIX.

Pa3znuuars Ha n300pakeHUsAX (cxemax,
Ta0JIUIIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HaspiBath jxenes3bl 9HI0KPUHHOU
CUCTEMBI YEJIOBEKA U BbIpabaThIBacMble
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«Hepgnas cucrema poid», «HepHas
cucTeMa JIrymkuny», « Hepsaas cucrema
npecMmbIkaronuxcsy, « Heppaas
cucrema nrtuiy, «HepBHas cucrema
MJIeKonuTaroIuXx», « HepBHas cucrema
YeJoBeKay, « IHTOKPUHHAS CUCTEMAY,
«Pednexey.

O0opynoBanme: MOJ1€JIM TOJIOBHOTO
MO3ra pa3nyHbIX JKUBOTHBIX

VMU TOPMOHBI.
OnuceIBaTh 1€MCTBUE TOPMOHOB.
YcraHnaBIMBaTh B3aMMOCBSI3U MEXKIY
CTPOECHHEM OPraHOB HEPBHOU

Y DHJIOKPUHHOM CHUCTEM U UX
GYHKIIUSAMH B OpraHU3MeE.
XapakTepu30BaTh IBOIOLHOHHOE
YCIIO)KHEHUE CTPOEHUsI HEPBHOMN
CHUCTEMBI Y dKUBOTHBIX

HToro yacos 1o Teme 17
10 | Tema «PASMHOXXEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 ®opMBbI pa3MHOKEHHS OPTaHU3MOB: PackpbiBaTh cosiepikaHne TEPMUHOB
OpraHu3MOB oecnosioe (BKJIIO4asi BEreTaTUBHOE) U TIOHSTUI: pa3MHOXKEHUE, MPOCTOE

U 11onoBoe. Buawl Oecriosioro
Pa3MHOXKEHMS: TOUKOBAHUE,
CHIOpyJIsALHs, pparMeHTaIs,
KJIOHUPOBAHHUE.

JdemoHCcTpanuu

Tabauywvl u cxemwvi: «BereraTuBHOE
pasMHOKeHue», « Turbl 6ecrnonoro
pa3MHOKeHUs», «Pa3zMHOXKeHHe
XJIaMUJIOMOHAIbD», «Pa3MHOXKeHHE
ABIJICHBD, «Pa3MHOXEHUE TUAPHI»

JIeICHHE, TIOYKOBAHKE, CIIOPYJISIINS,
BEreTAaTHBHOE Pa3MHOKCHHE,
dbparMeHTanus, KJIOHUPOBAHUE, TAMETHI,
CrepMaTo30u/ (CriepMuil), SIMIEKIIETKA,
3UT0Ta, KOHBIOTAIIHSL.

[lepedyuncisiTe 0COOEHHOCTH OECIIOIOro
¥ TIOJIOBOT'O PA3MHOYKEHHUSI OPIraHU3MOB.
XapakTepu30BaTh CYIIIHOCTh U (hOPMBbI
0ecroi0ro pa3MHOKEHUS OPraHU3MOB;
OHOJIOrMYecKoe 3HaueHHe O0eCIooro
Pa3MHOXCHWS.

Paznuuate cniopy kak
CHEIUATM3UPOBAHHYIO KJIETKY,
TIpeTHa3HAYCHHYIO JIJIs1 0€CITOIOTO
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pa3sMHOXKEHUS, U CIIOPbI OaKTEePHil.
OOBSICHATH PEUMYILIECTBA MOJIOBOTO
Pa3MHOXKEHUS HaJl 0ECIIOIbIM.
PackpsiBaTh posib KIIOHUPOBAHUS

B CEJICKIIMU U CEJILCKOM XO31CTBE

10.2

[HomoBoe
Pa3sMHOKEHUE.
Meiios

ITomoBoe pasmuoxenue. [lonoBsie
KJICTKH, UJn rameTsl. Meiio3. Ctagun
Mmeno3sa. [loBenenne xpomocom

B Meiose. KpoccuHrosep.
buosiornueckuii cMbICH MeH03a U
IOJIOBOTO Iponecca. Menos u ero
MECTO B KU3HEHHOM IIMKJIE
OpPraHU3MOB.

JeMmoHCcTpauuu

Tabauywvl u cxemvt: «KMero3»,
«XPOMOCOMBD»

PackpeiBaTh cojiepKaHre TEPMUHOB

Y IIOHSATUH: MEH03, OMBAJICHTHI,
KPOCCUHTOBEP, UHTEPKUHE3,
HE3aBUCHUMOE paclipe/iesieHue;
KPOCCHHTOBED.

Paznuuate Ha n300pakeHuAX (cxeMax,
Ta0IMIaX ) 1 MUKpOIIpenaparax 3pesbie
ITOJIOBBIC KIICTKH MJICKOITHTAIOIIIX

Y OpTraHbl PAa3MHOKEHHUS BBICIITUX
pacTeHuil.

PackpeiBarh CyIIHOCTH MEHO03a,
XapaKTePU30BaTh €ro OTACIbHbIC
CTaIuH.

OmnpenensaTs MECTO Meio3a

B )KM3HEHHBIX ITUKJIAX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OMOJIOTHUUECKUM CMBICIT
KPOCCHUHTOBEpA, OMUCKHIBATh €r0
MEXaHU3M.

CpaBHUBaTh MENHO3 C MUTO30M;
pazMyaTh OT/ICJIbHBIC UX CTAIUU

Ha MUKpoIIpernapaTax u n300paxeHusIx
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(cxemax, TabIuIIax).
PackpbIBaTh 9BOTIOIIMOHHOE 3HAYCHUE
MIOJIOBOT'O Pa3MHOKEHHUS OPTaHU3MOB

10.3 | 'amerorenes. [IpeazapoabillieBOE pa3BUTHE. PackpsiBaTh copiep:kaHue TEPMUHOB

OO0pa3zoBanue ["amerorenes y xuBoTHbIX. [1on0BbBIE Y TIOHSITUI: TaMETOrCHE3,
Y Pa3BUTHE TOJIOBBIX xene3bl. O0pa3oBaHue U Pa3BUTHE criepMaToreHes3, 00reHe3, CEMEHHUKH,
KJIETOK NOJIOBBIX KJIeTOK. CriepMaroreHes SMYHUKH, CTIEPMATOTOHUH,
u oorene3. CTpoeHue MOJOBbIX KJIETOK. | CIIEPMATOLUTHI, CIEPMaTHUIbI,
O11010TBOPEHNE U SMOPHUOHATIBHOE CIepMaTO30U/Ibl, OOTOHUH, OOLIUTHI,
pa3BUTHE )KUBOTHBIX. CIIOCOOBI MOJISIPHBIC TEIbIIA, SIMIEKIeTKA,
OILJIOJJOTBOPEHHUSI: HAPY>KHOE, aKpocoMa.
BHyTpeHHee. [lapTeHorenes. [lepeuncnsaTe cTaany TaMeTOreHe3a
JleMoHCTpanuu Y ’KUBOTHBIX.
Tabuyvl u cxemol: «["amerorenesy, OnuceIBaTh NPOLECC TaMETOrEeHE3a
«CtpoeHue s1eKIeTK U €r0 NEPUO/Ibl, CTPOCHHE MOJIOBBIX
U CTIIEpMATO30M1a». KJIETOK.
Oo6opynoBanme: cBeTOBOI MUKpOCcKon; | Pasnmnuars 0COOEHHOCTH
MUKpOIIpenapaThl SUIEKIETOK 1 CIIEpMAaTOreHe3a U OOreHe3a.
CIIEpMaTO30HI0B. OmnuchIBaTh MPOLIECCHl OCEMEHEHUS
JlabopaTropHnas pabora «/3yuenue U OILIOJOTBOPEHHUS], Pa3HbIE BAPUAHTEI
CTPOEHUS TIOJIOBBIX KJIETOK HA TOTOBBIX | MMAPTEHOTE€HE3a
MUKpOIIpenaparax»

10.4 | MnauBuayaipbHOE NuauBuayaibHOE pa3BUTHE PackpbIBaTh conepkaHue TEPMUHOB
pa3BUTHE OpraHu3MOB (OHTOTEHE3). Y TIOHSITHIA: OTJIOAOTBOPEHHUE, 3UT0TA,
OpPraHU3MOB — OMOpHOI0rUs — HayKa O pa3BUTHU OJlacToMep, aKpOCOMHas! peaKIus,
OHTOT'€HE3 opranu3moB. Cranuu 3MOpHoreHesa POHYKJIEYC, TapTEHOTEeHE3,

YKUBOTHBIX (Ha IPUMEPE JIATYIIKH).

sMOpHorenes, apodieHue, 6acryia,
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Hpobnenue. Tumsl ApoOIeHUS.
OcobeHHocTH 1poOeHus
MJICKONTUTAIOIINX. 3aPOBIIICBbIC
JIMCTKH (TacTpyJisinus). 3aKiajika
OpPraHOB U TKaHEW U3 3apO/IBIIIEBBIX
JINCTKOB. B3auMHOE BIMSHME YacTeH
Pa3BUBAIOLIETOCS 3apO/IbIIIA
(aMOpHOHANIbHAS MHIYKIIMS ). 3aKiIaiKa
IIJIAHA CTPOCHUS JKMBOTHOI'O KaK
pe3yJIbTaT UePAPXUUECKUX
B3aMOAeHCTBUN reHoB. Biausaue

Ha YMOpHOHAIBHOE Pa3BUTHE
pa3IMYHBIX (DAKTOPOB OKPYKaroIIeh
Cpeabl.

JleMOHCTpaL U1

Ilopmpem.: X. lllemas.

Tabauywl u cxemol: «OCHOBHBIC CTaIUN
OHTOI'CHE3a».

Ooopynosanue: Mojenb «l{ukn
Pa3BUTHS JISATYIIKUY

MOpyJia, racTpyJja, HeupyJa,
OpraHoreHes, SKToJepMa, Me30AepMa,
HHTOJIEpMa, 1IeJIOM, HEpBHAsI TPYOKa,
XOpJa, KUIIeuHas TpyOKa.
OmnpenensTe YMOPUOHATILHBIN NIEPUOJT
pa3BUTHS OpraHU3Ma U OMHICHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npobneHust — obpazoBaHue
OJTHOCTIOMHOTO 3apO/Iblilia — OJaCTYIIbI;
3aBHCHUMOCTb X012 JPOOJICHUS

OT KOJIMYECTBA JKEJITKA B SINIEKIIETKE;
racTpyJISILMIO U OPraHOI€HES.
OOBsICHATH ATanbl AUGHEPEHIIUMPOBKU
TKaHel, 00pa30BaHus OPraHOB U CUCTEM
OpraHoB.

XapakTepru30BaTh PEryIsLHIO
AMOPUOHATHHOTO Pa3BUTHS;
JETePMUHALINIO U SMOPHUOHATIBLHYIO
WHYKIINIO; TeHETUYECKUI KOHTPOIIb
pa3BUTHSL.

O00CHOBBIBaTh BPEIHOE BO3/ICHCTBUE
Ta0a4YHOI0 JbIMa M AJIKOrOJIsl Ha X0/
AMOPUOHATLHOTO

Y IOCTAMOPHOHAIILHOTO Pa3BUTHS
OpraHu3Ma 4esioBeKa

10.5

Pocr u passurue
YKUBOTHBIX

PocT u pa3ButHe KUBOTHBIX.
[TocTaMOpHOHANTBHBIN TTEPHO/I.

PackpsiBath copepkaHue TEPMUHOB
U TIOHSITHUM: OHTOI'CHE3,
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[IpssMoe u HENPSIMOE pa3BUTHE.
Pa3zButue ¢ Meramopdozom

y 0€CIT03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bruosornueckoe 3HaueHHe
IPSIMOTO ¥ HEMPSAMOIO Pa3BUTHS, UX
pacupocTpaHeHue B mpupoae. TUrbl
pocTa )KUBOTHBIX. DAKTOPHI perysiuu
pocTa )KMBOTHBIX U yesioBeka. Ctaauu
MOCTAMOPHUOHATIEHOTO PA3BUTHUSA

y ’KUBOTHBIX U 4yenoBeka. [leproibl
OHTOreHe3a yenoBeka. CtapeHue

Y CMEpTh KaK OMOJIOTHYECKUE
ITPOLIECCHI.

JleMOHCTpaL U1

Tabnuysl u cxemwi: «lIpsmoe

U HenpsiMoe pa3Butue», «Pazpurue
MAaMCKOro )Xyka», «Pa3BuTue capanumy,
«Pa3BuTHe IATymKm.

IIpakTHyeckas padora

«BpIsBNIEHNE IPU3HAKOB CXOACTBA
3apOJIbIIIEN TO3BOHOYHBIX )KMBOTHBIX)

OCTAMOPHUOHAIBHOE Pa3BUTHE,
mMeTamopdo3, TMIYNHKA, POCT, CTapEeHUE,
CMEPTH.

XapakTepu30BaTh MOCTIMOPUOHATBHBIHN
MIEPHUOJ] Pa3BUTHUS OpraHU3Ma U €T0
OCHOBHBIE ()OPMBI.

XapakTepu30BaTh MPSMOE Pa3BUTHE

U €ro NEPUO/IBL.

W3narats comepikaHue Teopuit
CTapeHUsI OPTaHU3MOB.

OOBSICHATH OMOJIOTUYECKHUIA CMBICIT
pa3BUTHS ¢ MeTaMOp(d030M

10.6

Pasmuoxxenune
Y PA3BUTHE PACTEHUM

Pa3mHOXeHHE U pa3BUTHE PACTCHUMN.
["amerodurt u ciopodut. Meito3

B JKM3HCHHOM IIMKJIE PACTCHUH.
OOpa3zoBaHue CHOp B Mpoliecce Meo3a.
['amerorenes3 y pacreHui.
Ono10TBOPEHUE U pa3BUTHE

PackpeiBaTh conepkaHuEe TEPMUHOB
U TIOHATHUI: TaMeTO(UT, CHOPOPHUT,
aHTEpUIMU, APXETOHUHU, 3aPOCTOK,
METacIiopa, 3apObIIIEBbIA MEIIOK,
CUHEPrU/bl, AHTUIIO/IbI, MUKPOCIIOpA,
MBUIBIIEBOE 3€PHO, IBOMHOE
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PaCTUTENBHBIX OPraHnu3MoB. /|BoriHOE
OIUJIOJIOTBOPEHUE Y LIBETKOBBIX
pactenuil. OOpa3oBaHUE U pa3BUTHE
ceMeHU.MeXaHU3MBbl PEryJIsLun
OHTOT'€HE3a y PACTEHUM U JKUBOTHBIX.
JemoHCcTpauuu

Ilopmpem: C. T'. HaBamuH.
Tabauywvl u cxemol:_«JIBolHOE
OILUIOZAOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHue ceMsiH
OJTHOJOJIBHBIX U ABYAOJbHBIX
pacTeHuin», « KU3HEHHBIN UK
MOPCKOH KanycTbD», « Kn3HEHHBIN
LMK MXay, «KU3HEHHBIN UK
ManoOPOTHUKAY, « KU3HEHHBIN [IUKJI
COCHBI».

JlaboparopHuasi padora

«CTpoeHue OpraHoB PA3MHOKEHUS
BBICIINX PACTECHUIN»

OIUIOZOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, Teprobl OHTOrE€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepu3oBaTh 0COOCHHOCTH
0€ecI10JI0r0 ¥ MOJIOBOTO Pa3MHOKEHHUS
LBETKOBBIX PACTCHUN.

Bb1iensate 0cOOEHHOCTH IPOTEKAHUS

raMeTorcHe3a y HIBECTKOBLIX paCTeHHﬁ.

OmnwuceIBaTh MPOIIECC JBOMHOTO
OIIJIOJJOTBOPCHMSI Y IIBETKOBBIX
pacTeHH B OOBICHSTH €ro
MIPEUMYIIECTBA IT0 CPABHEHUIO

C OTUIOZIOTBOPEHUEM Y CITOPOBBIX
Y TOJIOCEMEHHBIX

Htoro yacoB no teme 8
11 | Tema «I'eHeTHKA — HAYKA O HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOBY
11.1 | Ucropwus cranoBneHus | 1 HcTopusi cTaHOBIICHUS U Pa3BUTHS

N Pa3sBUTHUA I'CHCTHUKH
KaK HAayKH

TEHETUKHU KaK HayKu. PaboTbl

I'. Mennens, I'. ne ®puza, T. Moprana.
Pousib 0TEUECTBEHHBIX YUEHBIX

B pa3BUTUU T'eHETUKU. PaboThI

H.K. KonbsnioBa, H.M1. BaBuiona,

PackpbIBaTh copiepKaHre TEPMUHOB
U TIOHATUM: TeHEeTHKA, T'CH.
JleMOHCTpUPOBATH 3HAHUS HCTOPUU
BO3HUKHOBCHMS TCHETHKH.
XapakTepru30BaTb OCHOBHBIC ATaIlbl
Pa3BUTHS TCHETUKHU KaK HAYKU
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A.H. benozepckoro, I'.JI. Kapneuenko,
0.A. ®uwmmnuenko, H.B. Tumodeena-
Pecosckoro.

JleMOHCTpaL U1

Topmpemuwi: I'. Mennens,

I'. Ie @pus, T. Mopran,

H. K. Koasno, H. 1. BaBunos,

A. H. benozepckuii, I'. /[. Kapneuenko,
1O. A. ®unumnueHko,

H. B. Tumodeer-PecoBckuit

11.2

OcCHOBHBIE ITOHATHUS U
CHMBOJIbI TCHCTHUKHA

OCHOBHBIE T€HETHYECKNE TTOHATHUS

Y CUMBOJIBI. ['OMOJIOTHYHBIE
XpPOMOCOMBI, AJJIEIbHBIE TEHBI,
abTEPHATUBHBIC MPU3HAKH,
JIOMHHAHTHBIN U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA,
YuCTas TUHUS, THOPHUIBI, TCHOTHII,
dbenotur. OCHOBHBIE METO/IbI
TEHETUKU: TUOPHUIOTIOTHUECKUH,
LHUATOJOTUYECKHU I, MOJIEKYIISIPHO-
T€HETUYECKUMU.

JleMOHCTpanun

Tabauywl: «MeToapl TCHETUKI,
«CXeMbI CKPEIINBAHUSY.
JlaboparopHnasi padora
«/Ipo3oduna kak 00bEKT FTeHETUUYECKUX
VICCIICTOBAHUIN

PackpsiBaTh conep:kaHue TEPMHUHOB

Y IOHSTHUI: HACIEACTBEHHOCTb,
HacJIeI0BaHNE, U3MEHYNBOCTb,
TreHOTHI, (DEHOTHUII, TE€HOM, JIOKYC,
XPOMOCOMBI, aJUIeIIbHBIE TeHbI (aJIeTH ),
albTEPHATUBHbBIC PU3HAKH,
TOMO3UI0Ta, T€TEPO3UTOTA,
JIOMHUHAHTHBIN ITPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl TUHUS, THOPUIBL.
[Tonp30BaThCs TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOU

JUISL 3AIIUCH CXEM CKPEIMBAHUSA

Hroro yacos mo teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)

12.1 | 3akoHOMEpHOCTH 2 MoHornbpuIHOE CKpEIIBaHHE. PackpbIBaTh copepxaHue TEPMUHOB
HacJIeJOBaHUS [lepBblii 3ak0H MeHaENs — 3aKOH U TIOHSATUM: MOHOTUOPHUIHOE
MPU3HAKOB. eIMHO00pa3usi TMOPHUIOB MEPBOTO CKpellMBaHue, YUCTOTA TaMeT,
MonorubpugHoe nokosieHus. [IpaBuino 1OMMHUPOBaHUA. | JOMUHUPOBAHUE, PACIICTIICHUE
CKpPELMBAHUE Bropoi1 3akon MeHnens — 3aKoH IIPU3HAKOB.

pacuenyIeHus IPU3HAKOB. OmnuceiBath onbITel ['. Menaens
[{uTonornueckue OCHOBBI M0 U3YYEHUIO HACJIEIOBAHUSI OJHOM
MOHOTHOPUIHOTO CKPEITUBAHHMSL. napbl IPU3HAKOB y rOpOXa MOCEBHOTO.
['unoTe3a YUCTOTHI raMeT. [TpuBOIUTH (HOPMYTUPOBKH IIEPBOTO
JdeMoHcTpauMu 1 BTOpOro 3akoHoB I'. MeHens (3akoHa
Ilopmpem: I'. MeHemb. eIMHO00pa3us TMOPHUIOB IEPBOTO
Tabnuyst u cxemol: «IIepBbIil 1 BTOPOM | MOKOJIEHUSI, 3aKOH PaCUICIIIICHUS
3aKOHBI MeHaes». MIPU3HAKOB) U OOBSICHATH UX
Oo0OopynoBanue: MOJiCIb IIUTOJIOTMYECKUE OCHOBBI.

JUTS IGMOHCTpAIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUTHOTO
eIMHO00pa3ust TMOPHUIOB TIEPBOTO CKpELIMBAHUS U PEIaTh FTEHETUYECKUE
MIOKOJICHHS U PaCIIeNyIeHNs PU3HAKOB; | 3a7la4l Ha MOHOTUOPHUIHOE

CBETOBOM MUKPOCKOII, MUKPOIIpEIapar: | CKpCIIMBaHUE

«Ipozoduinay.

IIpakTuyeckas padora «M3yuenne

PE3yIbTaTOB MOHOTUOPHUIHOTO

CKpEIIUBAHUS Y IPO30(DHIIBI

12.2 | AHanusupyroriee 1 AHanu3upymolee CKpelBaHue. PackpeiBaTh coqiepkaHue TEPMUHOB
CKpEIIMBaHUE. [IpoMeXyTOUHBIN XapaKTep Y TIOHSATHI: aHAJM3UPYIOLIEE
Henonnoe HacienoBanusd. Paciienienue CKpEIIMBaHUE, HEMOJIHOE
JIOMUHUPOBaHUE MPU3HAKOB IMPU HETIOIHOM JIOMUHUPOBAHUE, KOJJOMUHUPOBAHUE.

85




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

JOMUHUPOBAHUHU.
JleMOHCTpaLu1

Tabyuilbl U CXEMBI: « AHAIU3UPYIOIIEE
ckpeluBanue», «HenomHnoe
JTOMUHHUPOBAHUEY

CocTaBisTh CXEMbl aHATU3UPYIOIIETO
CKpEIIMBaHUs U PelIaTh TeHETUYECKHE
3a7jauy Ha aHAJIM3UPYIOLIEe
CKpEIIMBAaHUE U HEMIOJIHOE
JOMUHHPOBAHUE

12.3

Jurudpunoe
CKpeIMBaHHE

Jurndpuanoe ckpemupanue. Tpertuid
3aK0H MeHiels — 3aKOH HE3aBUCHUMOTO
HACJIEN0BaHUs IPU3HAKOB.
[{uTonornyecknue OCHOBBI
JUTHUOPUTHOTO CKPEIIUBAHUS.
JleMOHCTpaL U1

Ilopmpem: I'. Menpnens.

Tabruywl u cxemol: «TpeTuit 3aKoH
Meunnens».

Oo0opynoBanue: MOJEb

JUISL JEMOHCTPAIMU 3aKOHA
HE3aBHCHMOI0 HACJIEJOBAaHUS
IIPU3HAKOB; CBETOBOM MUKPOCKOIT;
MUKponpemnapat «/Ipozoduiiay.
IIpakTnueckasi padora

«3yuenue pe3ynbTaToB
JUTHOPUHOTO CKPEILUBAHUS

y IpO30(HITBI»

PackpbiBaTh cofiep:kaHue TEPMHUHOB

Y TIOHSTHI: TUTUOPHUIHOE
CKpemnuBaHue, GEHOTUITHIESCKUT
paguKa

OmnuceiBath onbITHI I'. Menaeis

10 U3YYEHUIO HACJIEI0BaHUs

JIBYX Map MPU3HAKOB y ropoxa
ITOCEBHOTO.

[TpuBoAUTE GOPMYTUPOBKY TPETHETO
3akoHa ['. Mennens (3akoHa
HE3aBUCHUMOT0 HACJIEI0BaHUS
MPU3HAKOB) U OOBSCHATH €TO0
LUTOJIOTUYECKUE OCHOBBI.

[IpruMeHsAT, MATEMATUYECKU I

pacuer ¢ MoMoIbo GEeHOTUITUYECKOTO
paavKana U METO/1a MEPEMHOKECHUS
BEPOATHOCTEN BAPUAHTOB PACIICTIIICHUS
MPU3HAKOB Y HOTOMKOB 110 (DEHOTUITY
Y TEHOTUILY.

CocTaBisTh CXEMbI JUTHOPUTHOTO
CKpEIIMBAHUS U PEIIaTh FT€HETUYECKHE
3aJlauyy Ha JUTHOPUIHOE CKPELIMBaHKE
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12.4 | CuensieHHoE CuenneHHoe HaclieJOBaHME TPU3HAKOB. | PackpeIBaTh cojiepKaHnEe TEPMUHOB
HacJeI0BaHNE Pabotel T. Moprana. CuenyieHHoe U TIOHSATHUM: CIICTJICHHOE HacJIeJOBaHuE,
MPU3HAKOB. HacJe0BaHNE T€HOB, HAPYIIICHUE HapYILICHUS CUEIIJICHUS T€HOB,
XpOMOCOMHasi TEOPUS CLEIUICHUSI MEXY T€HAMMU. KPOCCHUHTOBEp, peKOMOUHAIINS TEHOB,
HACJICACTBEHHOCTH XpoMocoMHas TeOpus TEHETUYECKUE KapThl, MOPraHU/Ia.

HACJICJICTBEHHOCTH. [TpuBOIUTH GOPMYITUPOBKH 3aKOHOB
JleMOHCTpaun Moprana (3aKoHa CIENIEHHOIO
Ilopmpem: T. Mopras. HACJIC0BaHUs I'€HOB U 3aKOHA
Tabuywl u cxemol: «CUeNIeHHOE HapYILIECHUS CLICTUICHUSI MEXIy T€HaMMU )
HacJEeI0BaHUE MIPU3HAKOB U OOBSICHATH X LIUTOJIOTUYECKHUE
y Ap030dUIBDY». OCHOBBL.
Oo6opynoBanue: MOJEIb [lepedyuncisiTh OCHOBHBIE MOJIOKEHUS
JUISL IEMOHCTpAIMU CUETIJIEHHOTO XpOMOCOMHOM TEOPUHU
HaCJIe0BaHUS MPU3HAKOB. HACJIEJICTBEHHOCTH.
Pemates reHeTuueckue 3a1aun
Ha CIIETJICHHOE HACJIeJOBAaHNE T€HOB
U HapyIICHHUE CIECTJICHUS MEXTY
reHamu
12.5 | I'enetuka nomna ['enernka nosa. XpoOMOCOMHBIN PackpsiBath coziepkaHie TEPMUHOB

MEXaHU3M OMpPEACIICHUS Toa.
AyTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIN U reTepOoraMmeTHbIN
noj. [ 'eHeTnueckas CTpykrypa
MoJI0BbIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.
JleMoHCTpanuu

Tabauywvl u cxemwvl: «I'eHEeTHKA MO,

Y TIOHSTUI: ayTOCOMBI, TI0JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIH 1071,
reTepOraMeTHBIN ITOJI.

OOBSACHATH XpPOMOCOMHBIA MEXaHU3M
OIPEJIEIICHHUS T10JIa Y OPraHU3MOB.
[IpuBOAUTE IpUMEPHI HACIIEAOBAHUSA
IIPU3HAKOB, CLEIICHHBIX C IIOJIOM.
CoCTaBIATH CXEMBI CKPEIIMBAHMS
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«Kapuorun yenoBekay, «Kapuorun
Tpo30puibDy, «KapuoTum nTuiibhy

U pellaTh FeHETUYECKUE 3a/1a41
Ha HaclleZIOBaHUE NTPU3HAKOB,
CLICTIJICHHBIX C MTOJIOM.

[TpuBOAUTH IpPUMEPHI FTEHETUYECKUX
3a0o0sieBaHUI U 1ePEKTOB

y OPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XpOMOCOMaMHU

12.6

['enornn xak
[IE€JIOCTHAS CUCTEMA

['enoTun Kak 1ejI0CTHAs CUCTEMA.
[InenoTpornust — MHOKECTBEHHOE
nencTBre reHa. MHOKeCTBEHHBIN
ajuiesm3M. B3anMojencTeue
HEaJIJICJIbHBIX TCHOB.
KomrmeMeHTapHOCTS.

Onucras. [lomumepus.

['eHeTn4eCcKnii KOHTPOIIb

Pa3BUTHUA PACTCHUM, J)KUBOTHBIX

Y 4eJIOBEKa, a TakKe (PU3HOJIOTHUYECKUX
MPOILIECCOB, MOBEACHUS U KOTHUTHBHBIX
(byHKIMIA.

I'eneTnyeckrue MEXaHU3MBI
cuMOMoOreHe3a, MEXaHU3MbI
B3aMMOJICCTBHS «XO35IMH — IApPa3uT»

U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS

1 U3MEHEHUS HACJIEICTBCHHOM
nH(pOpMaINK B TOKOJICHUSAX KIETOK

Y OPraHU3MOB.

PackpsiBaTh coziepkaHue TEPMUHOB

Y IOHSITHI: MHO>KECTBEHHOE JICVICTBHE
reHa (Tuieliorponus),
KOMIUIEMEHTAPHOCTb, SIIUCTA3,
ITOJIUMEPUSL.

OmnpenensTs GOpMbI B3aUMOJICHCTBUS
aJUICJIbHBIX U HEAJJIEJbHBIX TEHOB.
[IpuBOANTE MPUMEPHI INIEUOTPOITHOT O
JICUCTBUS T'€HOB.

Pemrates reneTnueckue 3amaun

Ha B3aMMOJEHCTBUE HEAIUIEIIbHBIX
TE€HOB
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JleMOHCTpaLu1
Tabauywl u cxemol: «MHOKECTBCHHBIHN
ajuiean3mMy»; «B3anMoaencreue reHoBy

HToro yacoB 1o teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTID)

13.1 | UI3MeHYuBOCTH 1 BzaumMonencTBre reHOTUIIa U CPETbI PackpeiBath conepxanne TEpPMUHOB
npu3HaKoB. Buabl npu popMupoBaHuu (heHoTHIIA. U TIOHSTUI: U3MEHUYUBOCTD,
U3MEHYUBOCTH N3MeHYnBOCTh IPU3HAKOB. HEHACJIe/ICTBEHHAs] U3MEHYUBOCTD,

KauecTBeHHbIE U KOTMYECTBEHHBIE HACJIEICTBEHHAS] K3MEHYUBOCTb.
npu3Haku. Buabl H3MEHUUBOCTH: CpaBHUBATh HEHACIEACTBEHH YIO
HEHACJIEe/ICTBEHHAs WU3MEHYHMBOCTb C HACJIEICTBEHHOM.
Y HacJIe/ICTBEHHAsI. [TpuBOANTH MPUMEPHI KAUECTBEHHBIX
JleMOHCTpaun U KOJIMYECTBEHHBIX IMPU3HAKOB
Tabauywvl u cxemol: «Bugbl OpPraHu3MOB, POSBICHUI
U3MEHYHUBOCTH. y OpPraHU3MOB HEHACIIEACTBEHHON
O6GopynoBaHue: KUBbIC U TepOAPHBIE | U HACIEACTBEHHON U3MEHYUBOCTU
IK3EMILISIPbl KOMHATHBIX PACTEHUH;

pucyHku (pororpadun) >KMBOTHBIX

C pa3IMYHBIMU BUIAMHU U3MEHUUBOCTHU

13.2 | Momudukanronnas 2 MoaupurkanoHHas N3MEHYUBOCTb. PackpbiBaTh cofiepxaHue TEPMUHOB
U3MEHYUBOCTb Ponb cpenst B popmupoBaHuu U TIOHATUH: MOIU(UKAIIMOHHAS,

MO (PUKAITMOHHOW HU3MEHYUBOCTH.
Hopwma peakuyu npusHaka.
BapuannonHslii psii 1 BapualmoHHas
kpuBas (B. Moranncen).

CaoiicTBa MOIM(PUKAIIMOHHOM
WU3MEHYUBOCTH.

Wi GeHOTUITHYECKas, U3MEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAs KpHUBasi, HOpMa
peaKkuuu Ipu3HaKa,

MoauduKaIuu.

XapakTepu3oBaTh CBOMCTBA
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JleMOHCTpaLu1

Tabauysl u cxemol:
«MoaundukalmoHHass U3MEHUYUBOCTHY.
OO0opynoBaHue: )XUBbIE U repOapHbIE
HK3EMIUISIPbl KOMHATHBIX PACTEHU;
pucyHku (pororpadun) ;KMBOTHBIX

C MpuMepaMu Mo (PUKALIMOHHON
WU3MEHYUBOCTH.

JlaGopaTopHasi pabora
«HMccnenoBanue 3aKOHOMEPHOCTEN
MO (PUKAIIMOHHOW U3MEHUYUBOCTH.
[TocTpoeHune BapuamoOHHOIO psiaa

Y BAPUALIMOHHOW KPUBOW»

MOJAU(PUKALMOHHON N3MEHYNBOCTH.
[loka3pIBaTh poJIb YCIOBUM BHEIIHEN
Cpellbl B pa3BUTUU MOJIU(DUKATMOHHON
VU3MEHYHMBOCTU y OPraHNU3MOB.
Ctpoutb BapHallMOHHbIE PSI/IbI

U TpaduK KPUBOM HOPMBI PEAKITHH
NPU3HAKOB y Pa3JIMYHbIX OPraHU3MOB

13.3

I'enoTunmueckas
W3MEHYUBOCTb.
KomOnnarusHas
W3MEHYNBOCTD

I'enoTunuueckas M3MEHUYHUBOCTb.
CBoiicTBa reHOTUITMYECKOM
W3MEHUYMBOCTH. BU bl TEHOTUIIMYECKOM
W3MEHYHMBOCTH: KOMOMHATHUBHAS,
MYyTallHOHHASI.

KomMmOuHaTnBHAS N3MEHYUBOCTb.
Mei103 1 ToJI0BOM MPOLIECC — OCHOBA
KOMOMHATUBHON M3MEHYHBOCTH.
Pons xoMOMHATUBHOM M3MEHYHNBOCTH
B CO3JJaHUHU T€HETHUYECKOIO
pazHooOpa3us B Ipejeiax OaHOTro
BH/JIA.

JleMoHCTpanuu

Tabauywvt u cxemvt: «KomOMHAaTUBHAS

PackpeiBath conepxanne TEpMUHOB

Y IOHATHI: KOMOMHATHUBHAS
M3MEHYMBOCTh, MYTallMOHHAS
W3MEHYMBOCTb, KOMOMHAIIUY, MyTallUH.
XapakTepu3oBaTh CBOMCTBA
Te€HOTUITUYECKON M3MEHUYUBOCTH.
OnuceIBaTh MENO3 U TTOJIOBOM MTPOLIECC
KaK OCHOBY MPOSBIICHUS Y OPTAaHU3MOB
KOMOHMHATHBHOM M3MEHYHUBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX MPUMEPaX
POJIb KOMOMHATUBHON M3MEHYMBOCTH

B CO3JJaHUU T€HETHUYECKOI0O
pa3HOOOpa3us OPraHMu3MOB B Ipeeiax
OJIHOT'O BHJIA.
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W3MEHYHUBOCTBY, «Meio3y,
«O1Io010TBOPEHUE

CpaBHUBaTh TEHOTUITNYECKYIO
M3MEHYUBOCTh ¢ MOAU(DUKAITMOHHON

13.4

Myranmonnas
WU3MEHYUBOCTb.
3aKOHOMEPHOCTH
MYTaLlMOHHOTO
mporecca.
OnureHeTuka

MyranuonHas U3MEHYUBOCTh. BUibl
MYyTallii: TEHHBIE, XPOMOCOMHBIE,
reHoMHbIe. CTIOHTaHHBIE U
WHYLIUPOBaHHbIE MyTalluu. Sl iepHbIe
Y UTOIIA3MATUYECKUE MYTALUU.
CoMarnueckure 1 MojaoBbIE MYyTalUU.
[IpryrHBI BOSHUKHOBEHUS MYyTallUH.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3AKOHOMEPHOCTH
MYTallHOHHOT'O MPOIECCa. 3aKOH
TOMOJIOTMYECKHUX PAZIOB

B HACJIEICTBEHHOM N3MEHUYUBOCTH
(H.W. BaBunos). Buesaepnas
VM3MEHUYUBOCTDH U HACJIEACTBEHHOCT.
JemoHCcTpauuu

Topmpemuwi: T'. [le ®pus,

B. Horanncen, H. 1. BaBuinos.
Tabauywvl u cxemol.: «I'enermyeckue
3a00JIeBaHMS YelIOBeKa», «Buabl
MYTaLU».

OO0opynoBaHue: )XKUBbIE U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHHUIA;
pucysku (dotorpadun) >KUBOTHBIX
C pa3JIMYHBIMH BUAAMHU
M3MEHUYMBOCTH.

PackpbiBaTh conepkaHue TEPMUHOB
Y TIOHSATHN: MyTal[uy, XPOMOCOMHBIE
nepecTpouku (abeppaiun),
MOJIUTION WS, aHEYTUIOU NS, MYTaHT,
MyTareHsl.

[IpuBOAUTH PUMEPHI MyTALIUH,
BCTPEYAIOLINUXCS Y PA3HBIX OPTaHU3MOB.
KrnaccuduuupoBaTs MyTauu

10 pa3HbIM OCHOBAHUSM.

Pa3znnuaTe Ha n300paxeHusx (cxemax,
Ta0JIMIIaX) T€HHbIE MYTAIIHH,
XPOMOCOMHBIE TTEPECTPOUKHN PA3HBIX
BUJIOB: JIEJIELNH, TYTUINKALIAH,
TPaHCIOKAllU1, UHBEPCUU; T€HOMHBIE
MyTal1u.

CpaBHUBATH MEX Ay COOOM MyTalMH
pa3HbIX BUJIOB.

XapakTepu3oBaTb CBOKMCTBA
MYTaIl[MOHHON U3MEHYHUBOCTH.
Ha3zpiBaTh NpuyrHBI MyTalIUH,
BBISIBJIAITH UCTOYHUKHU (PAKTOPOB-
MYTarcHOB B OKPYXaIOLIEH Cpeie
(KOCBEHHO).

[TpuBoUTH GOPMYIHPOBKY 3aKOHA
TOMOJIOTHYECKUX PSAIOB
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IIpakTuyeckas padora
«Mytanuu y Apo30(]puiibl (Ha TOTOBBIX

U HACJIEJICTBEHHOU N3MEHUYNBOCTH
H. N. BaBuyioBa 1 000CHOBBIBATH €I'0

MUKpPOITperaparax)» 3Ha4YEHHE JIJIsl MPAKTUKU CEIbCKOTO
X0351CTBa
Hroro yacoB no teme 6
14 | Tema «I'eHeTHKA YeT0BEKa»

14.1 | I'eneruka yenoBeKa. 3 Kapuorun uenoseka. MexaynapoaHas | PackpwiBaTh comepkaHie TEPMUHOB
Mertopl porpaMmma Hcciael0BaHus TeHOMa U TIOHSITUI: CEKBEHUPOBAHHE, KapTa
MEIUIMHCKOM yesoBeka. MeTo/bl u3ydeHHsl TeHETUKU | XPOMOCOMBI, IPOOaH 1, HACJIEACTBEHHBIE
TCHETUKU YeJIOBEeKa: TeHeaJOrHUeCKUid, 0osie3HU (MOHOT€HHBIE, [TOJIMT€HHBIE,

OJIM3HEILOBBIN, TUTONCHETUUCCKUIA,
MOMYJISIIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMEHHOE ONPEAECTICHNE TEHOTHUIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIC

¢ nomoipto I11[P-ananu3a.
HacnencrBennnie 3a00J1eBaHMs
YyeJI0BeKa. [ 'eHHbIE 1 XPOMOCOMHBIE
Oome3nu yenoBeka. bonesnu

C HaCJICACTBECHHOM
MPEAPACIIONOKEHHOCTI0. 3HAUEHUE
MEJIUIMHCKON TeHETUKHU

B IIPEIOTBPAILLCHUM U JICYCHUU
ICHETHYCCKHX 3a00JIeBaHUM YEIIOBEKA.
Meauko-reHETUYECKOe
KOHCYJIbTUpOBaHK€e. CTBOJIOBBIE

IeHHbIE, XPOMOCOMHBIE), METUKO-
TEHETUYECKOE KOHCYJIbTUPOBAHUE,
JOpOJI0Bast AMArHOCTHKA, aMHUOLIEHTE3.
[lepeuncnsaTe 0COOEHHOCTH U3yUYEHUS
T€HETUKH YEJIOBEKA U METOBI
MEIULUHCKOW T€HETUKHU.
XapakTepu30BaTh METOJIbl U3yUCHHUS
TE€HETUKU YEeJIOBEeKa (T€HEATIOrMYECKU,
OJIM3HEIOBBIN, IINTOICHETUYCSCKHI,
MOJIEKYJIIPHO-T€HETUY ECKUI,
MOMYJSIIIUOHHO-CTATUCTUYECK U ).
OnuceIBaTh LENH, 3a1a41

U JOCTH>KEHUS MEXITYHAPOIHON
porpamMmMsl «l'€HOM 4eJIOBEKay.
Pa3znnuaTh Ha n300paxkeHusx (cxeMmax,
Ta0JIUIIAX) KapThl XpPOMOCOM
(renernueckue, GU3MUECKUE,
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KJIeTKU. [IoHsATHE «TeHEeTUYECKOTO
rpy3a». DTUYECKUE ACTIEKThI
HWCCIIEN0OBaHUN B 00J1aCcTH
PEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enernueckue (hakTOpbI MOBHIIIEHHOM
YyBCTBUTEJILHOCTH YEJIOBEKA

K QU3NYECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYIKAOIIEN CPENBI.
['eneTnueckas npeapaconoKEeHHOCTb
YEJI0BEKA K MATOJIOTUSIM.
JleMoHCTpanuu

Tabruywl u cxemwlr: «Kapuotun
yesoBekay, «MeTobl n3ydeHus
TE€HETHUKH YEJI0BEKA», «] €HETUUECKHE
3a00JICBaHMS YEIIOBEKAY.
IIpakTuyeckas padora
«CocTaBieHre U aHaIU3 POIOCIOBHOM

CHKBEHCOBBIC).

OnuceIBaTh METOABI COBPEMEHHOTO
OTIpe/ICIICHHS TCHOTHUIIA OpTraHnu3Ma:
MOJTHOTEHOMHOE CEKBEHHPOBAHNE,
TCHOTHUITUPOBAHKE, B TOM YHUCIIC

¢ momotsro [IT1[P-ananu3za.
XapakTepu30oBaTh HACICACTBEHHBIC
3a00JIeBaHM YeJIOBEKa U 3a00JI€BaHMs
C HACJIEJICTBEHHOM
MIPEAPACIIOI0KEHHOCTBIO.
CpaBHHMBATbh F'€HHBIC, XPOMOCOMHBIE
00JIe3HH YeJIoBeKa 1 00JIe3HU

C HACJIEJICTBECHHOM
MPEAPACIIOTI0KEHHOCTBIO.
VYcranaBiauBaTh B3aUMOCBSI3b MEKIY
HACJIeICTBEHHBIMU 3a00JIEBAaHUSIMU
YyeJIoBEKA M MX TEHETHYECKOM OCHOBOM.
OO0O0CHOBBIBATH 3HAYEHHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS

B IIPEIOTBPAIICHUH U JICYCHUN
HACJIEICTBECHHBIX 3a00JIEBaHHIl
yeJIoBeKa

HTtoro yacoB 1o Teme 3
15 | Tema «Cejiekuusi OpraHu3MoB»
15.1 | OcHOBHBIC TOHATHS 1 JloMecTuKaIys ¥ CEJICKIIMS. PackpriBaTh comepkaHne OCHOBHBIX
CEJICKIIMH 3apokICHUE CEICKITUU MTOHATHI: CEAEKINS, JOMECTHKAIINA,

U JJOMECTUKAI[UU. YUEHUE

IMPpUMHUTHUBHAA CCICKIINA,
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H.A. BaBunosa o LlenTpax
MIPOUCXOKJIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Posip cenexuuu
B CO3/IaHUH COPTOB PACTEHUM U TTOPOJT
*KUBOTHBIX. COpT, MOPOJA, IITAMM.
3aKOH rOMOJIOTUYECKUX PSIIOB

B HACJIEICTBEHHOM U3MEHUYNBOCTHU
H.W. BaBunoBa, ero 3HauycHue

JUIS CENEKIITMOHHOM paboTHlI.
JdeMoHcTpauMu

Ilopmpemuwi: H. 1. BaBuiios,

N. B. Muuypum, I'. JI. Kapneuenko,
I IT. JIykpsanenko, b. JI. Actaypos.
Tabruywl u cxemwl: «leHTpbI
MIPOUCXOXKJICHUS U MHOT000pa3ust
KYJbTYPHBIX PaCTEHUI», «3aKOH
TOMOJIOTUYECKHUX PSIOB

B HACJICACTBEHHOW N3MEHYUBOCTI.
JlabopaTopnasi pabora
«3ydyeHue copToB KyJbTYPHBIX
pacTeHuil ¥ NOpOJ1 TIOMAIIHUX
YKUBOTHBIX)»

KOMOWHATUBHAS CEJIEKIIHS, COPT,
OpoAa, ITAMM.

[lepeunciisiTe OCHOBHBIE JTAIIbI
Pa3BUTHSA CENEKIIMU KaK ITpoliecca

Y HAYKH.

XapakTepu3oBaTh COJAECPKAHUE
yuenus H. U. BaBunosa

o LlenTpax nmpoucxoxaeHus

¥ MHOT000pa3ust KyJbTYpPHBIX
pacTEeHU.

[TokaseiBaTh LIEeHTPBI IPOMCXOKAECHUS
¥ MHOT000pa3us KyJbTYpPHBIX
pactenuii u LleHTpeI toMecTukanuu
JIOMAIIIHUX KUBOTHBIX HA KApTe

MHPA, CBA3BIBATH UX MECTOIIOJIOKEHUE
C OYaraMy BO3HMKHOBEHUS JPEBHEUIITNX
ABUJIN3ALA .

CpaBHUBAaTh COPT, IOPOTY, LIITAMM

C BUJIAMU-POJANYAMU.

OO00CHOBBIBATH 3HAUEHUE 3aKOHA
TOMOJIOTUYECKHUX PSAZIOB

B HACJICICTBEHHON N3MEHYMBOCTH

H. W. BaBuiosa 11 celneKIIMOHHON
paboTHI.

OnuceIBaTh MEPCIEKTUBBI
JIOMECTUKAIMHA U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, TOPOJT
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPTaHNU3MOB

15.2

Metonabl
CCJICKIIMOHHOMU
pabotsl. CoxpaHeHue,
U3y4YeHUe

1 HCIIOJIb30BaHNE
IeHEeTHYECKUX

pecypcoB

Metozs! ceneKIMOHHOM padoTHI.
HckyccTBeHHBIN 0TOOP: MACCOBBII

Y VHJIUBUIYATbHBINA. DTaIbl
KOMOWHAITMOHHOM CETICKIIUH.
HcnbiTanue mpous3BoauTeENEH

1o notoMcTBY. OTOOp MO FEHOTUITY

C TIOMOIIBIO OIIEHKU (PeHOTHUIa
MOTOMCTBA U OTOOp IO TEHOTUITY

¢ nomotbto aHanmu3a JTHK.
HckyccTBEHHBI MyTareHe3 Kak MEeTO
CEJIEKIIMOHHOMN PabOoTHl.
PannanmoHHBIN 1 XUMHYECKUHN
MyTareHe3 Kak ICTOYHUK MyTalluid

y KyJIbTYPHBIX (JOPM OpraHU3MOB.
Hcnonb30BaHMEe reHOMHOTO
peIaKTUPOBAHUS U METOJIOB
pexomOuHanTHBIX JIHK a1 monyuenus
MCXOJIHOTO MaTepuaa Jijisi CeJEKIUU.
[Tony4yeHre MOAUIIOUI0B.
BuyTpuBugoBast rubpuan3anus.
biM3K0poICTBEHHOE CKPEIIMBAHMUE,
i uHOpuuHT. Hepoacteennoe
CKpEIIMBaHUE, WK ayTOPUIUHT.
['eTepo3uc 1 ero NpuYMHBL
Hcnonp30BaHue rerepo3uca

PackpsiBaTh copiep:kaHie TEPMUHOB

Y TIOHSITUI: UICKYCCTBEHHBIN 0TOOD,
IIPOU3BOJIUTEIH, IKCTEPHEP,
OJIM3KOPOACTBEHHOE CKPEIIUBAHUE,
WM UHOPUAMHT, HEPOACTBEHHOE
CKpelIMBaHUE, WU ayTOPUINHT, YUCTasl
JIMHUS, TeTepo3uc (TubpuiHas cuia),
T€HOMHOE PEelaKTUPOBAHUE,
HCKYCCTBEHHBIN MyTarenes, (hakTophbl-
MyTareHsbl, MOJUILIIOU/IbI, OTAAJICHHAS
rUOpUIn3alKsl, CCKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METOIbI
CEJIEKLIMY PACTEHUHN U KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOD

U THOPUIU3AIIHIO.

CpaBHUBATh MacCOBBIN HCKYCCTBEHHBIM
0TOOp C UHAUBUIYAJIbHBIM, TOKA3bIBAThH
WX 3HAYCHUE JJIs1 CENIEKIINU
KyJIbTYPHBIX PACTEHUI U JTOMAITHUX
YKUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJIaJICHHOW THOPUIU3AIIUU B CEICKIUH.
OnuceiBath onbIT I'. JI. Kapneyenko

10 TIPEOIOJICHUIO OSCIIIIONHS
MEXBUIOBBIX THOPUIOB.
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B cenekuuu. OTnaneHHas
rubpuamzanus. [lpeononenue
OecIutoiust MEXBUIOBBIX THOPUIOB.
JlocTrKeHus CeJIeKIMN paCTEHUN U
YKUBOTHBIX.

CoxpaHeHre U U3y4EHHE TEHETHYECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JUKUX POAUYEHN I CO3AaHUsI HOBBIX
COpPTOB ¥ TUOPHUIOB
CENbCKOXO3MCTBEHHBIX KYJIBTYDP.
JleMOHCTpaL U1

lopmpemuwi: H. . BaBuiios,

N. B. Muuypum, I'. /1. Kapneuyenko,
H. bopnoyr, /1. K. bensies.

Tabauysl u cxemovl: «MeTobI
celleKumny, «OTaajcHHas
rubpuauzanus», «MyrareHesy.
JlaGoparopHas pabora

«3yueHne MeTOA0B CEJIEKIINU
pacTEHHIN»

IIpakTuyeckas padora

«IIpuBUBKa pacTeHUI».

IKerypceust «OCHOBHBIE METObI

Y TOCTVKEHHUS CEJIEKIIUN PACTCHUIN

Y )KUBOTHBIX (HA CEJIEKLIHMOHHYIO
CTaHIIUIO, TJIEMEHHYIO (pepMYy,
COPTOMCIIBITATENBHBIN YYaCTOK,

Pa3znuuars Ha n300pakeHusAX (cxemax,
Ta0JINIAX) Y OTJIEIbHBIX
peCTaBUTENIeH KOHKPETHOIO COpTa
Y TIOPOZIBI XO3STICTBEHHO IIEHHBIC
PU3HAKH, HEOOXOIMMBIE YEIOBEKY.

XapakTepu3oBaTh PoJib CENEKLINUN
B 00€CIeYeHNH IPOAOBOIBCTBEHHON

0€30I1aCHOCTH Y€JI0OBEYECTBA.
[IpuBOAUTH KOHKPETHBIE TPUMEPHI
JOCTHKEHUN CEJICKITUU KYIbTYPHBIX
pPACTeHHI W TOMAITHUX KUBOTHBIX
B Poccun
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B TEIUIMYHOE XO3SMUCTBO,
B JTAOOPATOPHIO arpOYHUBEPCUTETA
WJIM HAyYHOT'O LIEHTPA)»

HToro yacoB 1o teme 4
16 | Tema «buoTexHOI0rUsl U CHHTETHYECKAS] OUOJIOTHSI»
16.1 | buoTexHoOTHS KaK 1 OOBEKTHI, UCTIOJIB3YEMbIC PackpeiBath conepxanne TEpPMUHOB
HayKa 1 OTpacib B OMOTEXHOJIOTUH, — KJIETOYHBIE U TIOHATUI: OMOTEXHOJIOT S,
MIPOM3BO/ICTBA U TKaHEBBIE KYIbTYPHI, TpaJULIMOHHAs OMOTEXHOJIOTHS,

MHKPOOPTaHU3MBbl, UX XapaKTEPUCTHKA.
TpaguimonHass OMOTEXHOJIOTHS:
xJie0onedyeHue, MmoaydyeHue
KMCJIOMOJIOYHBIX MTPOAYKTOB,
BUHOJIeTEe. MUKPOOHOIOTHYECKUI
cuHTe3. OOBEKTHI
MUKPOOUOIOTHYECKUX TEXHOIOTUM.
[Tpon3BoicTBO OEIKa, AMUHOKHUCIIOT
Y BUTAMHUHOB.

JemoHCcTpauuu

Tabauywl u cxemol: «Mcnoap3oBaHue
MHKPOOPTraHU3MOB B IIPOMBIIIIIEHHOM
IIPOU3BOJICTBEY.

JlaGopaTopHasi pabora

«M3yuenune 0ObeKTOB
OMOTEXHOJIOTHI.

IIpakTuyeckas padora

«Ilomyyenne MOJIOYHOKHUCIIBIX
MIPOJTYKTOBY.

MUKPOOHOJIOTUIECKUN CUHTE3,
MHUKPOOMOJIOTHYECKAS TEXHOJIOTHS.
[lepeuncasaTs HaNIpaBICHUS
OMOTEXHOJIOTHH; IICITH U 3aJa4H,
CTOSIIIUE TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh 0ObEKTHI,
HCIIOJIb3YEeMbIC B OMOTEXHOJIOTHH, —
KJIETOYHBIE ¥ TKAHEBBIE KYJIbTYPBHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHEIC METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTUH

U JJOCTHIKEHUS MUKPOOHOJIOTHICCKOM
TEXHOJIOTHH.

OOOCHOBBIBAaTh 3HAYCHHUE
OMOTEXHOJIOTHHU

JIJISL CEJIbCKOX O3S CTBEHHOT O
MIPOU3BOJICTBA
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dkckypeust «buorexnonorus —
BaYKHEUIIIasi TPOU3BOUTEIbHAS CHUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTMUECKOE
MIPOU3BOICTBO)»

16.2

OcHOBHEBIE
HaIpaBJICHUs
CHHTETUYCCKOMN
OMOJIOrNH

Co3manne TeXHOJIOTui

Y HHCTPYMEHTOB LIEJICHATPABICHHOT O
M3MEHEHHUS U KOHCTPYHUPOBAHUS
T€HOMOB C LEJbIO MTOJTYYCHUS
OpPraHu3MOB U X KOMITOHEHTOB,

COJIEp KAIIMX HE BCTPEUAOIIHAECS

B MIPUPOJIe OMOCUHTETUYECKHE MYTH.
Knerounas nnxxenepus. Meroasl
KYJIbTYPBI KJIETOK U TKaHEU PACTEHUU U
*KUBOTHBIX. Kprobanku. ComaTudeckas
THOPHUIN3AIIAS 1 COMATHISCKUI
smOpuorenes. Micnonp3oBaHue
rarjaou70B B CEJIEKIIMN PACTCHUM.
HckyccTBEHHOE OMIIOIOTBOPEHUE.
PexoHCTpyKIMS AMIEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. MeTo1
TPAHCIUIAHTALIAU SIEP KIIETOK.
JleMoHCTpanuu

Tabauywvl u cxemor: «KirerouHnas
WHXKCHEPUSI»

PackpbiBath coziep:kaHie TEPMUHOB

Y TIOHSITUI: KJIETOYHASI UHXKECHEPUS,
KJIETOYHAs TEXHOJIOTUsI, METO/I
KYJBTYPBI KJIETOK U TKAHEH,
TOTUIIOTEHTHOCTD, TUTFOPUIIOTEHTHOCTb,
CTBOJIOBBI€ KJIETKH, MUKPOKJIOHAJIbHOE
Pa3MHOXEHUE PACTCHUM, COMATUYECKast
ruOpUAN3aLINs, TarIOnIbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U TOJUKJIOHATIbHBIC
AHTUTEJA, METOJT TPAHCIIAHTALUY SITIED,
KJIOHUPOBAHHUE.

XapakTepru3oBaTb OCHOBHBIE
HaIpPaBJICHUS] CHHTETUYECKON
OMoJI0THH.

OnuceIBaTh HA KOHKPETHBIX MPUMEPAX
METO/Ibl KJIETOYHOW UHKEHEPUHU.
[IpuBOINTE MpUMEPHI UCTOIb30BAHUS
MOHOKJIOHAJIbHBIX U TOJTUKJIOHAIBHBIX
AHTUTE B MEIUIIMHE.

O1eHUBaTh 3HAYEHUE CUHTETUYECKOM
OMOJOTHH JIJISI CEITLCKOTO XO3SHMCTBA

Y MEJULIMHBI
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16.3

XpomMocoMHast
Y T€HHAas1 HH)KCHEPUS

XpOMOCOMHAasl U T€HHAs1 UHXKEHEPUS.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOMHAHTHBIX
JAHK. JlocTrkeHHsT U EePCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOM UHKECHEPHH.
DKOJOTUYECKHUE U AITUUECKUE
po0JIeMbl TEHHOW WHXKEHEPHUH.
JdeMoHcTpanuu

Tabauywvt u cxemor.: «I'enHas
WHXKCHEPUSI»

PackpsiBaTh copiep:kaHiue TEPMUHOB
Y TIOHSATUI: TeHHAs! HHXKEHEPUsI,
PECTPUKIIMOHHBIEC YHIOH YKJICa3bl
(pecTpukTasbl), IUIKUE KOHIIBI,
MJIa3MUIbI, PECTPUKIIMS,
JUTUPOBaAHUE, TpaHchopmarus,
CKPUHUHT, TPAHCTEHHbIE
(reHeTHYECKU MOTU(DUITMPOBAHHBIC)
OpraHU3MBl.

OnuceIBaTh METOIBI
PENPOIYKTUBHOIO U TEPATIEBTUUECKOTO
KJIOHUPOBAHUSI, KJIETOUHBIE T
€XHOJIOTHH U CIIOCOOBI TeHETHUECKOM
WHKEHEPUHU.

XapakTepu30oBaTh JOCTHKEHUSI TEHHOM
WHXKEHEPUHU.

OueHnBaTh SKOJIOTHYECKUE

U ATUYECKUE TPOOIIEMbI
KJIOHUPOBAHUS U CO3/1aHUs
TPAHCT€HHBIX OPraHU3MOB,
MEPCIEKTUBBI Pa3BUTHS
XPOMOCOMHOM U T€HHOMN

WHXXEHEPUU

16.4

MeauiHcKe
OHMOTEXHOJIOTHH

Menunuackrue OMOTEXHOJIOTH.

PackpsiBaTh conepxanue

TEPMUHOB U MOHSITUI: MEIUIIMHCKAS
OMOTEXHOJIOTHS, METaOOJIOMHBIN
aHaJu3, FEHOLICHTPUYECKUI aHaJu3,
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[IEpCOHAJIN3UPOBAHHAA MEIUIMHA,
pere’HepaTuBHas MEIUIUHA.
XapakTepu30oBaTh METObI
MEeTa0O0JIOMHOIO U T€HOLIEHTPUYECKOTO
aHaJM3a; UCIOJIb30BAHNUE CTBOJIOBBIX
kieTokK; [IL{P-guarnocTuky; TapreTHyro
TEpaIuIo pakKa

HToro yacoB no teme 4
PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO 102

YACOB IIO ITPOITPAMME
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11 KJIACC
HaumenoBanue
No KommnuecTBo OcHOBHBIE BUJIBI JICATEILHOCTH
pa3aesioB U TEM [IporpammMHoOe conepxkanue
1/ 4acoB 00y4aromuxcs
y4eOHOr 0 mpeiMeTa
1 | Tema «3apo:kaeHue U pa3BUTHE IBOTIOLNOHHBIX MPeICTABJIEHUA B OUOJOTHI»

DBOJTIOIIMOHHAS
teopus Y. /lapBuna

1

DBomonnonHasa teopud Y. Japsuna.
[IpeanochbUIKM BOBHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHas
nearenbHocTh Y. JlapBuHa.
JleMOHCTpanun

llopmpemuwi: Apucrorens, K. JIlunnen,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krosbe, Y. JlapBuH.

Tabauywvt u cxemolr: «Cructema sKUBOU
npupoasl (o K. JIunuer)y,
«JlecTHMIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHusm
dbopMuUpOBaHUS MPUCITOCOOTICHUI

Yy PaCT€HUI U KUBOTHBIX

(nmo Jlamapky)», «Kapra-cxema
Mapiipyta myremectsus U. /[apsunay,
«Haxonku Y. Jlapsunay»

PackpsiBaTh coziepkaHue TEPMUHOB

U TIOHSTHUI: KpeallMoHu3M, BUJ,
cucTeMaruka, OMHapHasi HOMEHKJIaTypa,
HCKYCCTBEHHAsI CCTEMA
KJIaccu(pUKaIi OPraHU3MOB,
HCTOPUYECKUN METO/I, JAPBUHU3M.
XapakTepu30BaTh B3TJISAbI
Apwucrorens, OMmienokia, Jlykpenus
Kapa, /1. Pes Ha pa3Butue xuBoi
MPUPOJIBIL.

OuenuBats Brian K. JInanes

B Pa3BUTHE OMOJIOTHH.

CpaBHMBATH B3TJISI/IbI HA BUJI

u >Bomonmio K. JImunes, K. b.
Jlamapka u Y. [lapBuHa.

Kputnyecku onieHUBaTh
KpEalMOHUCTCKUE B3TJISAIbl HA KUBYIO
IPUPOTY.

[lepeuncnars KyJabTypHO-UCTOPUUYECKUE
U €CTECTBEHHO-HAYUHbIC MTPEATOCHLIKA
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IIOSIBJICHUS DBOJIFOLIMOHHON TEOPUU

Y. /lapBuHa.

OnuceiBaTh poJb HCTOPUYECKOTO
METOZa.

M3naraTe CyIIHOCTb 3BOJIFOLIMOHHON
teopun Y. JlapBuHa.

Ha3zwiBaTh 0OCHOBHBIE (haKkThl OMOTrpadun
Y. lapBrHa u dTalbl CO31aHUs UM
HBOJIFOLINOHHOM TEOPUU

1.2

JIBHKyIIIME CUITBI
DBOJIIOLIUHU BUIOB
o Y. /{apBuny

JIBUKyIIME CUIIBI DBOJIIOIIUU BUOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHu3MOB, HAcJeICTBEHHas
W3MEHYHMBOCTh, OOph0a

3a CyILIECTBOBAHUE, €CTECTBECHHBIN
U UCKYCCTBEHHBIN OTOOD).
JdemoHCcTpanuu

Topmpem: Y. JlapBuH.

Tabauysl u cxemwvl: «@opmbl OOPHOBI
3a cymiecTBoBaHue», «[lopomabl
roiyoeit», « MHOrooOpasue
KyJIbTYPHBIX (DOPM KaIlyCThI»,
«ITopoapl MOMANTHUX )KUBOTHBIX»,
«Cxema 00pa30BaHusI HOBBIX BUOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHUS IBUKYIINX CHII
HBOJIIOLIUI

PackpeiBaTh coniepkanne TEPMUHOB

Y IOHSTHUI: HACJIEACTBEHHOCTb,
U3MEHUYMBOCTh, UCKYCCTBEHHBIN OTOOD,
O60opnba 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

N3narare CylHOCTh YYEHHS

Y. TapBuHa 00 HCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIINE CUIIbI
ABOJIIOLIMH BUIOB 10 [[apBuny.
[IpuMeHATh 3HAHUS O IBUKYILINX CHIIAX
HBOJIFOLIMH BUAOB 1O J[apBUHY

JUTsl OOBSICHEHUSI MHOT000pa3us BUIOB,
MOPOJ TOMAITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUN
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1.3 | ®opmupoBanue 1 OdopmiieHuEe CHHTETUYECKON TEOPUH PackpeiBaTh coqiepkaHue TEPMUHOB
CUHTETUYECKOU spommonnu (CTD). HeittpanbHas Y TIOHATHI: TapBUHU3M, MYTAallUH,
TEOPUH IBOJIIOIUN Teopusi H3BOoLNU. COBpeMEHHas MYTallHOHHBIHN TTPOIIECC.

HBOJIIOIIMOHHAS] OUOJIOTHSI. OOBSICHATH MPUIMHBI KPU3UCA
3HaveHHUE PBOJIIOIIMOHHON TEOpUH JTapBUHU3MA.
B (popMUpPOBAHUM €CTECTBEHHO- OO60CHOBBIBaTH 3aKOHOMEPHOCTh
HAay4HOW KapTUHBI MUpA. TpaHcpopMauu TapBUHU3MA
JleMOHCTpaLun B CUHTETUYECKYIO TEOPHUIO IBOJIIOIIUU
Ilopmpemuwi: C. C. UeTBEpUKOB, (CTD).
W. W. maneraysen, JI. XonaeiH, W3narats ocHOBHBIE nonoxkeHus CTD.
H. K. beses. OuenuBath Bkiaa I'. [le @pusa,
Tabauywl u cxemol: «OCHOBHBIC C. C. YerBepHKoBa,
IIOJIOXKEHUSI CHHTETUYECKOU TEOPUU N. . IlImaneraysena, /1. K. bensesa
ABOJIIOIIUN» B (popmupoBanue CTD.
OuenuBath 3Hauenue CTO
B (hDOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOUN KapTUHBI MUpa
Hroro vacos no teme 4
2 | Tema « MUKpPOIBOJIOLMSA U €€ Pe3yJbTAaThD)

2.1 | Dransl 3 [TonynAmus Kak dJIeMEHTapHAs PackpriBaTh coqiepkaHue TEPMUHOB
HBOJIFOLIMOHHOTO eauHuIa 3BoJonu. COBpeMEHHbBIE Y TIOHSATHUI: MUKPOIBOJIIOLIHUS,
mporecca: METO/IbI OLIEHKH F€HETUYECKOT0 MaKpO3BOJIFOLMS, MYTallMH, IO YIS,
MHUKPOIBOIIOLUS pa3HOO0pa3ust U CTPYKTYPhI KOMOUWHAIIMK T€HOB, T€HO(OH]I,

Y MaKPOIBOJIIOLIHSI. nonysanuii. U3smenenue renodosga AJIEMEHTAPHOE YBOJIIOLIMOHHOE SIBJICHUE.
[Tomynsiumst — NONMYJIIUY KaK 3JICMEHTApPHOC XapaKkTepr30BaTh MHKPOIBOJIFOIIHIO KaK
AIEeMEHTapHast HBOJIFOLIMOHHOE SIBJICHUE. 3aKOH ATl MOSBJICHUSI TPUCTTOCOOIECHUM
CAMHUIIA SBOJIFOLIMHI TeHEeTUYeCKoro paBHoBecus JI. Xapau, | ¥ BUI00Opa30BaHMUSL.
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B. BaiinGepra.

JleMOHCTpaLu1

Tabnuysl u cxemvi: «MyTaruoHHas
U3MEHUYMBOCTHY, «[lonymsunonHas
CTPYKTYpa Buaa», «Cxema nposiBIECHUs
3akoHa Xapau—BaitnGepray.
JlabopaTopnasi pabora

«BpIsIBIIEHHE U3BMEHYUBOCTH y 0CO0€H
OJTHOTO BUJa»

XapakTepu3oBaTh MOMYJISIHUIO KaK
AJIEMEHTAPHYIO €IMHUILY IBOIIOLINH.
[lepeuncnsTe MpU3HAKA UICATBHON
MONYJIAIINU U OOBSICHATH YCIOBUS
BBITIOJIHEHHS 3aKOHA Xaparu—
Baitn6epra.

[IprMeHATh UMEIOIINECS 3HAHUS

J1s1 OOBSICHEHUS PUYHUH U3MEHYMBOCTH
y oco0eli OTHOTO BUAA

2.2

DnemeHTapHbIe
(haKkTOpBI FBOIIOLINHU

DneMeHTapHbIe (PaKkTopbl (ABUKYIIHE
CHJIBI) ABOTIOIIUK. MyTallMOHHBIN
npoiiecc. KomOnuHatuBHas
U3MEHYHMBOCTh. [[peiid reHoB —
CIIy4allHbIE€ HEHAIIPABJICHHBIC
M3MEHEHUS 4acTOT aJuieien

B nonyJsinusx. h(exT ocHoBaTeNs.
Murpauuu. U3osmamus nonyssauii:
reorpaduueckas (IpoCcTpaHCTBEHHAs),
ononorudeckas (penpoayKTHUBHAS).
JleMOHCTpanuu

Ilopmpempwi: C. C. UeTBEpUKOB,

3. Maiip.

Tabnuysl u cxemvl: «IBUXKYIINE CUITBI
HBOJIIOLIANY, « DKOJIIOTUYECKAst
V30JIALMS TONYJIALUNA CEBAHCKOU
dbopenny, «I'eorpaduueckas U30ISAIUS
JUCTBEHHUITBI CHOMPCKOM

PackpriBaTh coniepaHre TEPMUHOB

Y MIOHATUW: MYTallMOHHBINA ITPOIIECC,
KOMOWHATHUBHASI ©3MEHYUBOCTD,
MOMYJISIIIMOHHBIC BOJIHBI, Apel] reHos,
MUTPALMH, U30JISIUA, Teorpaduaeckas
(mpocTpaHCTBEHHAs!) U30JIALIMS,
ouosoruueckas (penpoayKTHUBHAs)
u3ossnust, 3pdext ocHoBates, dPpdexT
OYTBIJIOYHOTO TOPJIBIIIKA.
XapakTepu30oBaTh dJIEMEHTAPHbIE
(bakTOpPbI (IBUKYIIIAE CHITBI) IBOJTFOIUH.
OunenuBatb Bkiax C. C. UeTBepHkoBa,
9. Maiipa B pa3BUTHE 3BOJIIOIUOHHOTO
YUEHHS.

OOBSACHITH IPUYNHBI HEHAPABJICHHOT O
JEACTBUS JIEMEHTAPHBIX
ABOJTFOITMOHHBIX (haKTOPOB.

[IpuMeHsTh UMEroIIMEC 3HAaHUS
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Y JINCTBEHHHUIIBI JAYPCKOW»,
«lTomymsMOHHBIE BOJIHBI YHCIIEHHOCTH
XUIIHUKOB U KEPTB»

0 JIBUKYIIHNX CHJIaX 3BOJIIOIUA
JU1s1 OOBSICHEHUSI IPUYUH Pa3HOO0pa3us
reHo(OoH/1a MOMYJISIIHA OJTHOTO BHIA

2.3

EcrecTBenHbIN
otbop —
HaIPABJIAOLINNA
(hakTOp IBOJIOLIMU

EcrectBenHbIN 0TOOD —
HaIpaBJIAIONINI (haKTOP SBOJIOLHUH.
®DopMBbI €CTECTBEHHOT0 0TOOpA:
JBUOKYIINNA, CTAOUITU3UPYIOLINH,
pa3pbIBAOIIMI (IU3PYITUBHBII).
[TonoBoii oT60p. Bo3HuKHOBEHHE

Y 3BOJIIOLUS COLIMAIBHOTO ITOBEICHUS
YKUBOTHBIX.

JleMoHCTpanuu

Tabauywvl u cxemol: «CxeMa qelCTBUS
€CTECTBEHHOr0 0TO0pa», «PopMbI
OOpBLOBI 3a CYIIIECTBOBAHUEY,
«HayCcTpraIbHBIN METAaHU3M,
«7KuBbIE HCKOITAEMBIC)

PackpeiBaTh comepikaHre TEPMUHOB

U TIOHSITUM: €CTECTBEHHBIN O0TOOP,
JBYDKYIANA 0TOOP, CTAOMIIM3UPYIOIITUI
0TOOp, pa3phIBAIOIIUM OTOOP, MOJOBOM
ot0op.

XapakTepu3oBaTh €CTECTBEHHBINH 0TOOD
KaK JIBFDKYIIIYIO ¥ HATPABJISIONIYIO CHUITY
HBOITIOINH, €TO (POPMHBI.

Paznmuuate HhopMbl €CTECTBEHHOTO
0TOOpa B MOMYJIALMIX, TPUBOIUTH
MPUMEPHI ACUCTBUS B MOMYJISAIUAX
dbopm ecTeCTBEHHOT0 0TOOpA.
OOBSICHATH MTPEATMOCHUTKH

IUTSA IEUCTBUS JBUKYIIEN

U cTabunu3upyromieit popm
€CTECTBEHHOTO 0TOOpa.

CpaBHUBATH ()OPMBI €CTECTBEHHOI'O
0TOOpa, JeN1aTh BHIBObI HA OCHOBE
CpaBHCHUSI.

[TpuMeHATH UMEIOTITECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTsl OOBSICHEHU S TTPOLIECCOB,
MPOUCXOJIAIIUX B TOMYJISIUSIX BUIOB
OpPTraHW3MOB
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2.4

[IpucnocoOaeHHOCTh
OpPraHu3MOB Kak
pe3yJsbTat
MUKPO3IBOJTIIOLIUU

[Iprcrnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOJTIOIIHH.
Bo3HukHOBEHME TPUCTIOCOOTICHUIA

y Opranu3mMoB. ApoMopQo3sl

u uauoanantanuu. [Ipumepsr
TIPUCTIOCOOJICHNH y OpraHNU3MOB:
Mopdosiorudeckue, Gru3noJIorn4ecKue,
OMOXMMUYECKUE, TOBEACHUYECKUE.
OTHOCUTENBFHOCTD MPUCIIOCOOIEHHOCTH
OpPTraHU3MOB.

JleMOHCTpaLun

Tabauysl u cxemol:
«ITokpoBUTEILCTBEHHASI OKpACKa
KUBOTHBIX», «IIpemxymnpexnaromnias
OKpacKa >KMBOTHBIXY,
«DU3NOTOTHYECKHE aIalTaIlun,
«IIprcmoco0IeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIILHOCThY.
Oo6opynoBanue: repbapuu pacTeHUM;
KOJUTIEKITMY HACEKOMBIX; Uydelia MITHII U
3Bepel ¢ MpUMEPaMU Pa3TUYHBIX
MIPUCIIOCOOJICHUH.

JlaGopaTopHasi pabora
«IIpucnocobnenust OpraHu3MoOB U UX
OTHOCUTENbHASL LI€TIECO00PA3HOCTD.
JlaGoparopHnas pabora

«3yaenue apomopd030B 1

PackpriBaTh copeprkanne TepMuHa
PUCIOCOOJIEHHOCTh OPraHU3MOB
(amanrarus), apomopdos,
UAMOAIanTalys.

[TpuBOANTH KOHKPETHBIE TPUMEPHI
PUCTIOCOOJIEHNUI OpraHu3MOB
(Mopdonorudeckue, HU3NOIOTUIECKUE,
OMOXMMUYECKHE, TTOBEICHUECKUE).
OOBSICHATH MEXaHU3M BO3HUKHOBEHUS
IPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBoauTh MpUMeEpHI apoMop(h030B

Y UM0AJanTaluil y paCTeHUI

Y )KUBOTHBIX.

OOBICHATE pOJIb apOMOP(PO30B

B OCBOCHUHU OpPraHU3MaMH HOBBIX Cpe]l
oOuTaHusl.

OOBSACHATH PO UANOATANTALIAN

B IIPUCIIOCOOJIEHUH OPraHNU3MOB

K KOHKPETHBIM YCIIOBUSIM CPEJIbI.
JloKka3bIBaTh OTHOCUTEIIBHBIN XapaKTep
IPUCIOCOOJIEHHOCTH Y IPUBOJUTH
PUMEPBI OTHOCUTEIHHOCTH aIaMTaAIIUM.
PackppiBaTh 3HaUEHUE IBUKYILIUX CUJI
HBOJIIOLMU B (POPMUPOBAHUU
PUCTIOCOOJICHUIA
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MINO0AIaNTalul Yy paCTCHUI
7 JKUBOTHBIX»

2.5 | Bug, ero kpurepun Bun, ero kputepuu v CTpyKTypa. PackpbiBaTh cofiepkaHne TEpPMUHOB
U CTPYKTYpa JleMOHCTpaL U1 U TIOHSATUM: BUJI, KPUTEPUU BUJIA,
Tabnuyel u cxemvr: «Kpurepuu BUia», | moauMop(u3M, BUILI-IBORHUKH, apeall,
«Bunpl-nBoitHuKN», «CTPYKTypa BUAA | 9KOJOTMUYECKas HHUIIA, TOMYJISIHS,
B [IPUPOJIEY. BUJIOBOW KapHUOTHUII, KOCMOIIOJIUTHI,
OO6opynoBanue: repOapru PaCTCHU; | SHIEMUKHU, IIOJBHUIbI, DKOTHUIIBL.
KOJUIEKIIMA HACEKOMBIX; 9ydesa NTULl | XapakTepu3oBaTh KPUTEPHH BHIA
Y 3BEPEU pa3HbIX BUIOB. (MOpdooruuecKuii, TeHETUYECKUH,
JlaGopaTopHasi pabora OMOXMMUYECKUN, TeorpaPUIecKui,
«CpaBHEHHE BUJIOB HKOJIOTUYECKUH, OMOXUMUYECKHUIN).
110 MOP(OJIOTUYECKOMY KPUTEPUIO» OOBICHATH HEOOXOIUMOCTh
VICIIOJIb30BAHUS BCEW COBOKYITHOCTH
KPUTEPUEB JIJIS ONIPEAEIICHHS BUIOBOU
IPUHAJIEKHOCTH OpraHu3Ma.
[TepeuunciiATe OCHOBHBIE
BHYTPUBHIOBbIE IPYIITUPOBKHU.
OOBSICHATH TPUYHHBI
CYILLECTBOBAHUSI MOHO-
Y OJUTUIINYECKUX BUIOB.
CpaBHUBATH BUIbI
110 MOP(OJIOTrHUECKOMY
KPUTEPHIO
2.6 | BunoobpazoBanue Bunoo6pa3zoBanue kak pe3ysibTaT PackpbIBaTh cosiep:kaHre TEPMUHOB
KaK pe3yJibTar MUKpO3BoJroLnH. M3onsuus — U MTOHSATUI: BUA000pa30BaHUE,
MUKPO3BOJIIOLUH. KJII04eBOH (pakTop BUI000pa30BaHUs. W30JISILMS, KOIBOJIIOLIHSL.
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CBs13b
MHUKPO3BOJTIOIAN
U DIIAIEMUOJIOTUA

[Tyt 1 criocoObI BU000pa30BaHUS:
ajytonaTpuieckoe (reorpaguaeckoe),
CUMIIaTPUUECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOES» (TTOJATIIIONTU3AITH,
rubpuauzanms). JmTensHOCTh
HBOJTIOIIMOHHBIX MPOIIECCOB.
Mexaau3mbl GOpMUPOBAHUS
OMOJIOTMYECKOTO Pa3HO00pa3Hs.
Ponp aBomonmonHOM 6ronorun

B pa3pabOTKe Hay4YHBIX METOJIOB
coXpaHeHUsI OmopazHoOOpasusl.
MuUKpO3BOIIOLUS U KOSBOOIUS
Mapa3uToOB U UX X034€B. MexaHU3Mbl
dbopMUpOBaHUS YCTOHIUBOCTH

K aHTHOMOTHKAM U CITOCOOBI OOPHOBI
C HEu.

JemoHCcTpauuu

Tabauywvt u cxemor.: «CIocoOb
BUI000pa3oBaHus», «I eorpaduueckoe
BUI000pa30BaHUE TPEX BUOB
JIAaHJBIIIEN, « DKOIOrHIeCKOe
BUJI000pa30BaHUE BUJIOB CHHUID),
«lTomummonae! pacrenuin», «KamyctHo-
peneuHbIN THOPUI.
OO6opynoBanue: repoapun pacTCHUIM
OJIM3KHUX BU0B, 00pa30BaBIINXCS
Pa3IUIHBIMU CIIOCOOaMU

XapakTepusoBaTh BUA000Pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJFOIIHH.
OOBSICHATH POJIb U3OJISIUU

B 00pa30BaHUU HOBBIX BHUJIOB.
XapakTepu30BaTh pa3InIHbIC CIIOCOOBI
BUJ1000pa3oBaHus (AJJIOMATPUUECKOE,
CHUMITATPUYECKOE).

[TprBOIUTH KOHKPETHBIE TPUMEPHI
BUJI0B, 00Pa30BaBIIUXCS PA3IMYHBIMU
crocodamu.

[TprmMeHsATh 3HaHMS CIOCOOOB
BU1000pa30BaHust 115l OObSICHEHUS
MPUYUH MHOT000pa3usi BUIOB.
OOBSICHATH BOSBHUKHOBEHUE
YCTOMYMBOCTH MMaTOr€HOB

K aHTUOMOTHKaM

Hroro yacos 1o reme

14
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3 | Tema «Makpo3BoIIOLMs U €€ Pe3yJbTaThbI»
3.1 | MakposBomonusi. 1 MeTop1 U3ydeHHs] MAaKpPOIBOIOIIHH. PackpeiBaTh copepxaHie TEpPMUHOB
[laneonTonornyeckue [laneoHTONOrMYECKUE METO b Y TIOHATUIN: MaKPOIBOJIOLIUS
METObI U3YUCHUS u3yuyeHus 3Boionuu. [lepexoansie (punorenes), nepexonHbie GOPMBI,
ABOJTIOLIAN (dbopMbI 1 GUITOTCHETHYECKUE PSJIBI (buUIOreHeTUYECKUE PSIbI,
OpPraHU3MOB. MaJI€OHTOJIOT Ul
JleMOHCTpaLUM XapakTepu30BaTh MaKpO3BOIIOLUIO KaK
Tabnuyel u cxemvi: HA/IBUJIOBYIO 3BOJIOIUIO0 00pa30BaHUS
«DUIOreHEeTUYECKUH PsiJ JTOLIaANn, KPYITHBIX TAKCOHOMUYECKUX E€AMHHUII.
«ApXeonTepuKcy», «3BEpo3yobie OOBACHATH 3HaUECHUE
aepe», «Crerouedansny, NAJICOHTOJIOIMUECKUX UCCIEIOBaHUM
«Punnodute», «CeMeHHbIE JUIA TIOJTy4eHus: (DaKTOB 3BOJIIOLIUN
HATIOPOTHUKN. OpPraHU3MOB.
O0opynoBaHue: KOJUIEKLINH, [TprBOIUTH MPUMEPBI OPraHU3MOB,
repoapum, MyJsHKH UCKOTIAEMBbIX OTHOCSIIIUXCSI K TIEPEXOTHBIM
OCTAaTKOB OPraHU3MOB dbopmam.
HasbiBaTh rpyIibsl OpraHu3MoB,
JUTSE KOTOPBIX BOCCTAHOBJICHBI
(bUIOTeHETHYECKUE PSIIBI.
CpaBHUBATH IPOLIECCHI
MaKpO3BOJIIOLIMH U MUKPOIBOJIFOLUU
3.2 | buoreorpadguueckue 1 Bbuoreorpadguueckne MeTo bl PackpbiBaTh cofiepkaHie TEpPMUHOB
METO/Ibl U3Y4YECHHUS u3ydeHus spomonnn. CpaBHeHHE U MIOHSATHI: Ororeorpadusi, dHIEMUKH,
HBOJIIOLIUU ¢opbl ¥ GpayHbl MaTEPUKOB PEJUKTBL

U 0cTpoBOB. bruoreorpaduueckue
obnactu 3emiu. Buasl-sHneMuku
U PEITUKTBHI.

OOG0CHOBBIBaTh 3HAUCHHUE
ouoreorpaduu I U3y4CHUS
3BOJIIOIINN OPT'aHHU3MOB.
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JleMOHCTpaLu1

Tabauyvl u cxemoi:
«buoreorpaguueckue 30HbI 3eMIIN»,
«/dpeiid KOHTUHEHTOBY, «PeIUKTHI».
Oo6opynoBanue: repoapvu; KOJIEKITHH
HaCEKOMBIX

[lepeuncnsate 6uoreorpaduyeckue
oOnactu 3eMiu 1 OOBACHATH IPUUYHHBI
WX BBIICTICHHSI.

CpaBuuBatb (iopy u ¢hayHy MaTEpPUKOB
¥ OCTPOBOB, PACTEHHSI U )KUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00acTeu.
[TpuBOAUTH MPUMEPHI PEIUKTOBBIX
OpPraHu3MOB, BUJOB-IHIEMHUKOB.
OOBSICHATH TPUUUHBI COXPAHEHUS
BUJIOB DHJIEMUKOB M «KUBBIX
HCKOIAEMBIX)

3.3

DMOpHONIOTHIEeCcKre
U CPaBHUTECIILHO-
Mopdonoruueckue
METO/IbI U3YUCHHS
HBOJTIOIUH

OMOpHOIIOTUYECKHE U CPABHUTEIHHO-
MOp(]OTOrHYECKre METOIbl U3YUCHUS
ABOJTIOLIUU. | € HETHYECKE MEXaHU3MbI
ABOJIIOIIUMA OHTOT'€HE3a U TOSIBJICHUS
HBOJTFOIIMOHHBIX HOBIIECTB.
['oMonoruuHbIC U AHAJTIOTUYHBIE
oprasbl. PyaiuMeHTapHbIe OpraHbl

Y aTaBU3Mbl. MOJEKYIIIPHO-
TEHETUYECKUE, ONOXUMUYECKHE

Y MaTeMaTUYECKUE METO/IbI

U3Y4EeHUS HBOMIOIMH. ["'oMoI0rnuHbIe
reHbl. COBPEMEHHBIE METOBI
MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U DBOJTIOITUS
T€HOMOB.

PackpbIBaTh coaep:kaHue TEPMUHOB

U MOHATUIA: SMOPUOIOTHs, MOP(OIIOrHs,
TOMOJIOTUYHbBIE U aHAJIOTUYHBIE OpraHbl,
PYIUMEHTBI, aTaBU3Mbl, OMOXUMUYECKAs]
TOMOJIOTHS.

XapakTepu3oBaTh SMOPUOIOTUYECKHE,
CPaBHUTEIIbHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHYECKHE, MAaTEMATUYECKUE
METO/Ibl U3YYEHHSI IBOJIOLIUH.
OOBSICHATH 3HAYEHUE SMOPHUOJIOTHH,
CPaBHUTEIBHOU MOP(OJIOTUH,
MOJIEKYJISIPHOW T'€HETUKH, OMOXUMUU,
OoronH(pOpMATUKU JIJIsT U3Y4EHUS
HBOJIFOLIMM OPTaHU3MOB.

OnennBathb Bkiag A. O. KoBaneBckoro
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JleMOHCTpaLu1

llopmpemuwi: K. M. bap,

A. O. KoBanesckuii, ®. Mromep,
. I'ekkerns.

Tabauyvl u cxemol: «Hauanbable
CTaIuu YMOPUOHATILHOTO Pa3BUTHSI
MO3BOHOYHBIX JKUBOTHBIX»,
«["'oMONOrnYHBIE U aHATIOTUYHBIE
oprasbl», «PynuMeHTb, « ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YEJIOBEKA
U IIUMITIaH3e».

Oo0opynoBanme: KOJICKIINH,
repOapuu, MyJIsiKU TOMOJIOTUYHBIX,
aHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpPraHOB U aTaBU3MOB

B Pa3BUTHE IBOJIOIMOHHOTO YUEHHUS.
OnuchIBaTh TCHETUYECKUE MEXaHU3MBbI
SBOJIIOIIMHA OHTOTE€HE3a U TIOSIBIICHUS
HBOJIFOLIMOHHBIX HOBIIECTB.

[IpuBOAUTH MPUMEPHI aTABU3MOB U
PYAMMEHTAPHBIX OPraHOB Y PA3IUYHBIX
OpPraHU3MOB U OOBSCHATH MPUIUHBI HX
MOSIBJICHUSI.

[IpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTUYHBIX OPraHOB.

CpaBHUBATH CTPOEHUE OPraHOB

y OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL.

[TpuBOIUTH MPUMEPHI OMOXUMUYECKOMN
Y TEHHOW TOMOJIOTUHU.

OnenuBarh 3HaUYCHUE OMOWH(OPMATUKH
JUTA U3YYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLIAN

3.4

OO0me
3aKOHOMEPHOCTH
DBOJIIOLIH

OO61ue 3aKOHOMEPHOCTH (TIpaBuUIIa)

OBOJIIOIIHUH. H606paTI/IMOCTB OBOJIIOIIHUH.

AnanTvBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIOIUH.
JleMoHCTpanuu

Tabnuysl u cxemvi: «I'1aBHBIC
HaIpaBJICHUsI HBOIOIIUNY, «O0II1e
3aKOHOMEPHOCTH 3BOJIFOLIUN

PackpbiBaTh conepkaHre TEPMUHOB

Y MIOHSITUI: CMEHA (DYHKIIMI OpPraHoB,
HEOOPaTUMOCTh IBOJTIOINH, aJalITHBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
HBOJIIOIIUH, YEPEOBAHUE TJIaBHBIX
HaIlpaBJICHUI 3BOJIIOIUU.
AHaIM3UPOBATh TPUIUHBI
Yyepe0BaHUS I1aBHBIX HAIPABICHUI
SBOJIIOLIMH.
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[TpuBOINUTH IPUMEPBI

IIPOUCXOXKIEHUS OPraHU3MOB

OT HECMELHUATTM3UPOBAHHBIX MTPEAKOB U
UX IPOrPECCUPYIONIEH CIIEHHAIN3ALUN.
OOBSACHATH MPUUUHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLUH.

[IpuBOAUTH MPUMEPHI ATATTUBHOU
paguanyy y OpraHu3MOB.

OOBSICHATH IPUYHUHBI HEOOPATUMOCTH
HBOJIFOLIAN

Hroro yacos 1o teme 6
4 | Tema «IlpoucxoxaeHue U pa3BuTHe ;KU3HU HA 3emJie»
4.1 | I'umote3sl 2 HayuHble runoressl TpOUCX0XKICHUS PackpsiBaTh conepxxanue TEpMUHOB

BO3HUKHOBEHUS KU3HU
Ha 3emie

KU3HU Ha 3emiie. AOHOreHe3

v naHcrepMmus. J{onaydnsie
MIPEJICTABIICHUS O 3aPOXKIECHUU KUZHU
(kpeanmonusm). I'unoresa
MOCTOSIHHOT'O CaM03apOKIECHUS )KU3HU
U ee onposepkeHue onbitamu . Pequ,
JI. Cnamnanuanu, JI. ITactepa.
[IpoucxoxaeHne Ku3Hu

U aCTpOOHOJIOTHS.

JleMoHCTpanuu

llopmpemui: ©. Penu,

JI. Crmanmmannanmy, JI. [Tacrep.

Tabruywl u cxemwvr: «CxeMa OnbITa

@. Pequ», «Cxema onbita JI. [Tactepa

Y TOHSATUN: KPEaIllMOHU3M, BUTAIIU3M,
naHcrepMmusi, abroreHes.

W3narath Hay4HbIE TUTIOTE3HI U TEOPUHU
MIPOMCXOKICHUS KU3HH Ha 3eMIIe.
OnenwnBath Bkiag @. Penn,

JI. Cnanmnannanuy, JI. [Tactepa

B (hOpMHpOBaHKE HAYUYHbBIX B3IJISII0B
Ha IIPOUCXOXKICHHUE )KU3HU Ha 3emuie.
[lepeuncnsaTh cTaguu pa3BUTHS KU3HU
Ha 3eMJie, COTJIacHO TeOpUU OUOI0d3a
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110 U3YIYCHHIO CaMO3apOKACHUA
KU3HU»

4.2

OCHOBHBIE ATAITbI
HEOPraHU4YECKON
DBOJIIOIUU

OCHOBHBIE 3TaIlbl HEOPraHUYECKOM
somound. [manerapuas
(reonorumyeckas) BOIIOLHSL.
XuMuueckast DBOTIOIUA. AOMOreHHBIN
CUHTE3 OPraHUYECKUX BEILIECTB

n3 Heoprannueckux. OneiT C. Muiepa
u I'. IOpu. O6pazoBanue MoaIMMepoB
13 MOHOMepoB. KoanepBaTHas
runote3a A.M. Onapuna, runoresa
nepBu4Horo OynsoHa J[. Xonnelina,
resernyeckas runoresa l'. Memepa.
Pu6ozumsi (T. Uek) u rumoresa
«vupa PHK» V. I'unGepra.
dopMmupoBanre MmeMOpaH 1
BO3HUKHOBEHHUE TPOTOKJIETKHU.
JdemMoHCcTpanuu

Ilopmpemui: C. Munnep, I'. FOpu,

A. W. Onapum, [I. Xonzaeiix,

I'. Memep.

Tabruywl u cxemsvi: «CxeMa OIbITa

C. Mumiepa, I'. FOpu», «Otansl
HEOPraHU4YECKOMN IBOIIOLINI.
BupryanbHasi 1adoparopHas padora
«MopenupoBanue onbIToB Musepa—
FOpu 1o n3yuennro abMOreHHOro

PackpsiBaTh cosiepkaHue TEPMUHOB
1 TIOHSITHM: T€OJIOrHYecKas DBOIOIHUS,
XUMUYECKast DBOIIONMS, aOMOTreHHBIN
CUHTE3, IepBUYHAas aTMochepa,
KOallepBaTHBIC KaIljiu, pPUOO3UMBI,
POOHOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
XUMHYECKOM ABOIIOIUH.

Ha3zpiBaTh XMMHYECKUI COCTaB
MePBUYHON aTMoc(ephl 3eMITH.
OuenuBath Bkiaa C. Mujuiepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (popMUpOBaHUE HAYYHBIX B3TJISTIOB
Ha MPOUCXOXKICHUE )KU3HU Ha 3emIie.
OnuceiBaTh yCIOBUSI, HEOOXOIUMBIC
JUTST aOMOTEHHOr0 CMHTE3A
OPraHNU4YECKUX COCAUHECHUMU.
[IpuBOAUTH IPUMEPHI MOJEKYI,

Yy KOTOPBIX BO3HUKJIM MPOIECCHI
F€HETUYECKOr0 KOITUPOBAHUS

1 (hepMEHTaTUBHASI aKTUBHOCT.
OOOCHOBEIBAaTh HEBO3MOKHOCTh
MTOBTOPHOT'O BOSHUKHOBEHUS KU3HU
Ha 3emJe
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CUHTE3a OPTaHUYECKUX COCTMHEHUI
B IIEpBUYHOM aTMOchepe»

4.3 | Ucropus 3emiu u Hcropus 3eMau U METOABI €€ PackpsiBaTh coziepkanne TEpPMUHOB

METO/Ibl €€ U3yYEHUs u3ydyeHus. Mckomaemple OpraHu4ecKue | U IMOHATHI: T€OXPOHOIOTUs
octaTku. ['eoXpoHOJIOTHS U €€ METO/Ibl. | (OTHOCUTENbHAsI, a0COJIIOTHAS),
OTtHocutenbHas U abCOMOTHAs OKaMEHEJIOCTH, METOBI
reoXpOHOJIOTUs. [ €0XpOHOIOrNYECKast | F€OXPOHOJIOTUH, TEOXPOHOIOTMYECKAs
LIKAJIA: 0HBI, 3PbI, IEPUOBI, JTIOXU. IIKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.
JleMOHCTpaL U1 XapakTepu30BaTh METO/bI U3YUYECHUS
Tabnuysl u cxemvi: VCTOPUH 3EMIIH.
«I"eoxpoHOIOrNYECKas KA. [lepeuuncnsaTe pa3neisl
O6opynoBanue: KOJUIEKIUN IE€OXPOHOJIOTHYECKOMN IIKAJIBI.
OKaMEHENOCTEH, TOJIE3HBIX OueHnBaTh 3HAYEHUE UCKOITAEMBIX
MCKOITA€MBbIX; MYJISIKH OPTaHUYECKUX OCTAaTKOB JIJISl U3YYEHHS] UCTOPUH
OCTaTKOB OPraHU3MOB. pa3BUTHSA )KU3HU HA 3EMIIE.
JlaboparopHasi padora OOBSICHATE XapakTep pacripeeIeHus
«3ydyenue u onucaHrue UCKOMAaeMbIX MCKOIIAEMBIX OCTAaTKOB B 3¢€MHOM KOpe€.
OCTaTKOB JAPEBHUX OPraHU3MOB) CpaBHHMBATh METOIbI A0COJIFOTHOM

Y OTHOCUTEJIbHOW T€OXPOHOJIOTUU
4.4 | HauanbHbIe 3TaITbI HavanbHbIE 3Tanbl OpraHun4ecKon PackpsiBaTh conepkaHre TEPMUHOB U
OpraHU4ECKON sBomonnH. [losiBiIeHHE M 3BOMIOIUS MIOHATHN: «IIOCIIEHUN YHUBEPCATbHBIN
ABOJIIOLIAN MEPBBIX KJIETOK. DBOJIIOLUS 001U TIPEeIOK», OJHOKIETOUHbIC

MeTabonu3Ma. Bo3HHUKHOBEHUE MEPBBHIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE
OMOIJICHKU KaK aHaJIor MEePBhIX

Ha 3emiie coobiiecTB. CTPOMAaTONUTHI.
[IpokapuoThl U 3YKApUOTHL.

OpraHu3Mbl, TPOKAPUOTHI, DYKAPUOTHI,
CUMOMOTEHE3.

XapakTepu30BaTh Ha4YaJIbHBIC ATAIbI
OPraHU4YEeCKON 3BOJIOLUH.
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[TpoucxoxaeHne 3yKapuoT
(cuMmOmorenes). BOJIOIIMOHHOE
MIPOMCXOXKIEHUE BUPYCOB.
JleMOHCTpaL U1

Tabauywvl u cxemol: «HavyanpHble HTanbl
OpPraHUYECKON IBOIOIUNY, «CxeMa
00pa3oBaHus YYKapuoT MyTeM
cumoOunorenesa», «CTpoeHue BUpycar»

[TpuBoIUTH IpUMEPHI APOMOP(O30B
TIEPBBIX OJTHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIO’KEHUSI U JIOKA3aTeNbCTBA TUITOTE3bI
CUMOMOreHe3a.

Jloka3bIBaTh MOTyaBTOHOMHOCTh
MUTOXOHAPUHN U TJIACTUI, UX
MPOUCXOXKJEHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOABI O 3HAYCHUH
BO3HUKHOBEHUS ()OTOCHHTE3A,
dbopmupoBaHus siapa A NaTbHEUIIEro
pa3BUTHSI )KU3HU Ha 3eMUie.
XapakTepu30BaTh TMIOTE3bI
MIPOUCXOK/ICHUS BUPYCOB

4.5

DBOIIOLUS SYKapuoOT

[TpoucxoxaeHre MHOTOKJIETOUHBIX
Opranu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

JdeMoHcTpanMu

Lopmpem: U. 1. Me4HUKOB.

Tabauywl u cxemol: «HadanbHBIC dTAIbI
OpraHUYeCcKOW 3BOJIIOIUNY, «CucremMa
YKUBOU IPUPOJIBI»

PackpriBaTh cojiepikaHnue TEPMUHOB
Y TOHSTHIH: TIPOKAPUOTHI, SYKapHUOTHI,
MHOTOKJICTOYHOCTD, CTICITHATA3aITHs
KJICTOK, BUPYCHI.

XapakTepru30BaTh MIPOUCXOKICHUEC
MHOTOKJICTOUHBIX OPraHH3MOB.
CpaBHUBAaTH 0OCOOCHHOCTH
IYKAPUOTUICCKUX U TIPOKAPHOTUICCKIX
OpPTaHN3MOB.

Ha3zbiBaTh 0cHOBHBIE apoMOP(HO3EI
9YKapHUOT U OIICHUBATh WX 3HAUCHUE
JUTSL JANTbHEHIIIET0 Pa3BUTHS KU3HH
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4.6 | OCHOBHBIC ATAITBI OCHOBHBIE ATaIbl YBOJIFOLMHU BBICIINX | PackpbIBaTh cojiepKaHue TEPMUHOB
SBOJIFOLIMH pactenuii. OCHOBHBIE apoMOp(h 035l Y MIOHSITUI: BOJIOPOCITH, PUHUO(DUTHI,
PaCTUTEIBHOTO MUpPa pacteHuid. BeIxo1 pacTeHuid Ha Cylry. MXH, TAMIOPOTHUKOOOPA3HbIE, CEMEHHBIC

[TostBiieHME CIOPOBBIX PACTEHUH U MMAIIOPOTHUKHU, TOJIOCEMEHHBIE,
3aBOoe€BaHUE UMU CyIIU. CeMeHHbIE MOKPBITOCEMEHHBIE, 0eCIoyioe
pacrenus. [IpoucxoxaeHue IBETKOBBIX | MOKOJICHHE (CIIOPO(HT), IOI0BOE
pacTeHU. NoKoJieHue (raMeTour).
JlemoHCTpanuu [lepedyucisiTh OCHOBHBIE ATAITbI
Tabnuysl u cxemol: KApoMopdo3sl ABOJTIOIIUM PACTUTEIILHOTO MUpa.
pacTeHuit», «PUHHOPUTHD, Ha3zwiBaTh 0OCHOBHBIEC apoMOP¢ 03b1
«OIHOKJIETOUHBIE BOJOPOCIIN, pacTEeHUM U OLICHUBATh UX
«MHOTrOKJIETOYHBIE BOJOPOCIH, HBOJIIOIMOHHOE 3HAYCHUE.
«Mxwn», «ITanmoporHuKn», CpaBHUBATh OCOOCHHOCTU CTPOCHUS
«I"omocemeHHBIe pacTeHusm», «Opraibl | pacTEHHId Pa3HBIX OTIEIOB
IBETKOBBIX PACTCHUI.
Oo6opynoBanue: repOapuu pacTeHUN
pa3IUYHBIX OTAEJIOB.
IIpakTuyeckas padora
«M3yuenne ocoOeHHOCTEN CTPOEHUs
pacTeHui pa3HbIX OTIIEIOBY

4.7 | OCHOBHBIC ATAITbI OCHOBHBIE ATaIbl YBOIIOLUN PackpriBaTh copepkaHue TEPMUHOB

HBOJTIOIIUH KUBOTHOT O
MUpa

XKUBOTHOrO MUpa. OCHOBHBIE
apoMop(]o3bl JKUBOTHBIX. BeHackast
¢dayna. KemOpuiickuii B3pbIB —
MOSIBIICHUE COBPEMEHHBIX THIIOB.
[lepBbie XOpAOBHIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIINS TO3BOHOYHEIX.

Y MIOHATHUH: IPOCTEHUIIINE,
IJIACTUHYATHIC, KUIIIEYHOIIOJIOCTHBIE,
MJIOCKUE YEPBU, YWICHUCTOHOTUE, PHIOBI,
36MHOBO/IHBIE, IPECMBIKAIOIINECS,
MITULIBI, MJIEKOITUTAONINE, SKTOAEPMA,
DHTOJEPMA, ME30AEPMA, ABYCTOPOHHSIS

116



denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

[Tpoucxoxaenue ampuodmit

u pentuini. [Ipoucxoxnenune
MJIeKONTUTArOIUX U NTull. [TpuHiun
KJIIoueBoro apomopdoza. OcBoeHue
OCCIT03BOHOYHBIMH 1 TTI03BOHOYHBIMHU
YKUBOTHBIMH CYIIIH.

JdeMoHcTpanuu

Tabauyol u cxemol: «Cxema pa3BUTHS
YKHUBOTHOT'O MUPa», «ApoMop]o3sl
JKHUBOTHBIX», «[IpocTeimmey,
«Kummeunononoctusien, «Ilnockue
yepBu», « UneHucToHoruey», «PrIOb»,
«3eMHOBO/THBICY,
«IIpecmbikarommecs», «IITuipn,
«MIIEKOIIUTAIOIIINE.
Oo6opynoBanue: KOJJIECKIIUU
HACEKOMBIX; BJIQXKHBIE TTPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUIEKIIUU UTJIOKOKHX; CKEJIETHI
MO3BOHOYHBIX )KUBOTHBIX; Uy4eJia MTHI]
Y 3BEpEM.

IIpakTuyeckas padora

«3ydaeHune ocoOOEHHOCTEH CTpOCHUS
MTO3BOHOYHBIX )KUBOTHBIX)

CUMMETPHS, TEMJIOKPOBHOCTb.
[lepeyncisiTh OCHOBHBIE 3TAIlbI
ABOJIIOLIMM )KMBOTHOTO MHUPA.

HaspiBaTh OCHOBHBIE ITpEaJanTalllH,
CIOCOOCTBOBABIINE BBIXOTY )KUBOTHBIX
Ha CyIIYy.

OneHuBarh 3HaU€HUE PA3BUTHS
HEPBHOW CUCTEMBI JIJIsl IPUCTIOCOOICHUS
YKUBOTHBIX K YCIIOBUSIM OKpY>Karomien
CpeIlbl.

OOBSICHATH IPUYHHBI IBOJTIOIUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITHUII, MJICKOITUTAIOITUX

4.8

PaszButue xxu3an
Ha 3emiie

Pa3BuTHe )x13HU HA 3eMJIE IO dpaM
Y MIEPUOJIaM: apXeH, MPOTEPO30H,
ajie030M, Me3030M, KaliHO30M.

PackpbiBaTh cofiepkaHue TEpPMUHOB
U TIOHSTHUI: apxel, apxeOaKkTepuu,
1IMaHO0aKTEpUHU, TPOTEPO30H,
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OO01mas xapakTepuCcTHKa KiumaTa

Y T€O0JIOTMYECKUX MPOLIECCOB.
[TosiBeHMEe U paclBET XapaKTEPHBIX
OpraHu3MoB. YTIIe00pa30BaHHE: €TO
YCIIOBUS U BIMSIHUE HA Ia30BbIi COCTaB
aTMOC(hephl.

MaccoBble BBIMUPAHUS —
HKOJIOTMYECKUE KPU3UCHI TIPOIILIOTO.
[TpyunHbBI U CHEICTBUSI MACCOBBIX
BbIMHUpaHuii. COBpEMEHHBIN
HKOJIOTMYECKUHN KPUBHC, €T0
ocobenHoctu. [Ipobiema coxpanenus
Oonopa3zHooOpa3us Ha 3eMIe.
JeMmoHCcTpauuu

Tabauywvt u cxemol: «Pa3BUTHE KU3HU
B ApXEHUCKOM dpe», «Pa3BUTHE KU3HU
B IIPOTEPO30UCKON dpe», «Pa3Burtue
JKM3HU B TTAJIEO30MCKOM 3pEM,
«Pa3BuTHe )KU3HU B ME3030MCKOU dpey,
«Pa3BuTHE KN3HU B KATHO30MCKON
ape»

najaeo30i, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres, Teruc,
TPUIOOUTBI, PUHUO(DHUTHI,
PaKOCKOPIHOHBI, TAaHITUPHBIC PHIOBI,
KOTHJI03aBpbl, M€3030M, [ OH/IBaHa,
JlaBpasus, Tpuac, ropa, MeJj, XBOMHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
OeJIeMHUTBI, aAMMOHUTBI, INHO3aBPHI,
apXeoNTEPUKC, OKPBITOCEMEHHBIE,
KanHO30M, MaJICOr€H, HEOI'eH,
aHTPOIIOr'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu30BaTh Pa3BUTHE KU3HU
Ha 3eMJIe IO 3paM U MEPUOJIaM.
VYcranaBianBaTh 3aBUCUMOCTh MEXKTY
reoJIOTMYECKUMHU MPOLIECCAMM,
M3MEHEHUSIMU KJIMMATa U Mpolieccamu
B JKMBOM MPUPOJE.

OOBSACHATH IPUUMHBI pacIiBeTa
CHUCTEMATUYECKUX IPYII OPraHU3MOB
B Pa3JIMYHbIC 3Pbl U MIEPUOIBI.
AHaIM3UPOBATh NPUYHHBI U CIEICTBHUS
MAaCCOBBIX BEIMUPAHUM.

Ha3zbiBaTh 0OCHOBHBIE apoMOPGh 03I
pacTeHUH U )KUBOTHBIX.

[IpuBOAUTH MpUMEPHI NEPEXOTHBIX
¢dbopM OpraHU3MOB.

AHaIIM3UPOBATh MYTH PEIICHUS
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po0JIEMbI COXpaHEHUS
OouopazHooOpasus Ha 3emiie

4.9

CoBpemeHHas cuctema
OpPTaHMYECKOT0 MHpa

CoBpeMeHHasi cCCTEMa OPTraHUYECKOT O
mupa. [puHiunel Kiaccupukanuu
oprann3mMoB. OCHOBHBIE

CUCTEMATUUYCCKUE I'PYIIIBEI OPraHu3MOB.

JdeMoHcTpanuu
Tabuywl u cxemolr: «CoBpeMeHHAs
CHUCTEMa OPraHUYECKOT O MUPa»

PackpbIBaTh conep:kaHue TEPMUHOB

U MOHATUIA: OaKTEpPHUH, apXeH, BbICILINE
pacTeHusi, 3eJeHble BOAOPOCIIH,
OarpsiHku, Oypble BOAOPOCIIH,
MOXOBH/IHbIE, TAIOPOTHUKOBU/IHBIE,
XBOILEBH/IHBIE, TUIAYHOBUHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE,
IPOTUCTHI, KAIIIEYHOITOJIOCTHBIE,
IJIOCKHE YEPBU, KPYTJIbIe YEPBH,
KOJIbYATHIE YEPBHU, YWICHUCTOHOTHUE,
MOJITFOCKH, UTJIOKOKUE, XOPIOBBIE,
IpuOBbl, JIMITAHHUKHU, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MHUpA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKNE
IpyHIbl OPraHU3MOB.

OOBACHATH NPUHIIUIIBI KJIACCU(PUKALIUN
OpraHu3MOB.

[lepeuncnsaTe OCHOBHBIE IPU3HAKU
IPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYpPbIX BOJOPOCIIEH.
[TpuBOIUTH IPUMEPHI MTPEACTABUTENEH
OCHOBHBIX CHCTEMATHYECKUX I'PYII
OpPraHu3MOB

Hroro yacos 1o reme

15
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5 | Tema «IIponcxoxkaeHue 4eJJ0BEeKa — aHTPONOr eHe3»
5.1 | Arrpononorus — 1 Pasnensl 1 3a1aun aHTPONOIOTUH. PackpbIBaTh copepxaHue TEPMUHOB
HayKa O YeJIOBEKE Metoabl aHTPOIIOIOTHH. Y TIOHSATHM: aHTPOIIOIOT U,
JleMOHCTpaL U1 Mop(}oorusi, aHTPONOreHe3,
Tabruywl u cxemwl: «MeToIbI AHTPOIIOMETPUSI, PEKOHCTPYKIIHS,
AHTPOIIOJIOT . apXxeosorus, 3THOrpadusl.
OoopynoBanue: MyJsHKU HasbiBath pazaensl v 3aj1a4u
OKaMEHEJIOCTEN, PEIMETOB aAHTPOIOJIOTUH.
MaTepuaJbHON KYJIbTYPHI IPEIKOB XapakTepu30BaTh METO/IbI
yesioBeka; Gpororpaduu HaXoma0K aHTPOIIOJIOTUH U CPAaBHUBATH
MCKOIIAEMBIX OCTAaTKOB YEJIOBEKA UX MEX]Ty COOOM.
Breiaensats BOpoChl 3BOIIOLUN
YEJI0BEKA, UCCIEAYEMbIE TIPU IIOMOIIU
Pa3IMYHBIX METO/I0B
5.2 | Pa3zBurne 1 CraHOBIIEHHE TPEACTABIEHUN PackpsiBaTh conepxaHne TEpPMUHOB
MPEACTaBICHUI O MPOUCXOXKIECHUU YEIOBEKA. Y TIOHSITUI: aHTPONIOTE€HHAs! TEOpUs,
O IMPOUCXOXKICHUH Penmurunosnsie Bo33peHus. Tpynoas Teopusi, Homo sapiens.
YeJIOBEKa CoBpeMEHHbIE HAYYHbBIEC TEOPUH. OuenuBars Bkiiaa Y. Jlapsuna

JdeMoHcTpanMu

Topmpem: Y. JlapBuH.

Tabauywl u cxemol: «MeTOIBI
aQHTPOITOJIOTHI.

OoopynoBanue: MyJsHKU
OKaMEHEJIOCTEH, TPEAMETOB
MaTepUaIbHOM KYJIbTYPHI PEIKOB
YeJI0BEKa; PernpoayKIIun
(pororpadun) kapTuH

B Pa3BUTHUE IIPEACTABICHUM

0 IPOUCXO0KJICHUH YEJIOBEKa.
ApryMeHTHpPOBaHHO KPUTHKOBATh
PENUTHO3HBIE IPEICTABICHUS

0 IIPOUCXOXKICHUHN YEIOBEKA C IIO3ULUHU
€CTECCTBEHHBIX HaYK.

XapakTepu30BaTh HAYYHBIE TEOPUHU
IIPOUCXOXKIEHUS YEIIOBEKA
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¢ MU(OTOTUYECKUMHU
1 OMOJIECKUMU CIOKETAMHU
MIPOUCXOXKICHUS YeJIOBEKa

5.3

MecTo yenoBeka
B CUCTEME
OpPraHUYECKOro MUpa

CX0JICTBO YEJIOBEKA C JKUBOTHBIMU.
CucreMaTnyeckoe NoJI0KEHUE
yenoBeka. CBUIETEIbCTBA CXO/ICTBA
4eJI0BeKa C dKUBOTHBIMU:
CPaBHUTEIBbHO-MOP(HOIOTUUECKHE,
aMOpuosoruueckue, punoaoro-
OMOXMMUYECKHUE, TIOBEJCHUECKHUE.
OTIn4Ms 4eI0BeKa OT )KUBOTHBIX.
[IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NpU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JleMOHCTpaLun

Tabauywl u cxemot: «I"0OJIOBHOM MO3T
yesioBekay, «HenoBekooOpa3Hbie
00€e3bsIHbIY, «CKeNeT 4enoBeKa u
CKEJIET IIMMIIaH3e», «PyIUMEHTHI U
aTaBU3MBbD».

O0opynoBaHme: CKEJIET YEIOBEKA;
MOJIEJb Yepera YeJI0BeKa U uepena
HIMMIIaH3€; MOJIeNIb KUCTH YEJIOBEKa U
KHCTH [IMMITaH3€.

JlaboparopHnasi padora

«M3yuenne ocoOeHHOCTEN CTPOCHHUS

PackpeiBaTh conepikaHne TEPMUHOB
Y TIOHATHU: PYJAMMEHTHI Y UeI0BeKa,
aTaBU3MBI Y UEJIOBCKa,
NPSIMOXOKJICHNE, BTOPasi CHTHAJIbHAS
cucTeMa.

OnpenensiTe CHCTEMATUYECKOE
MIOJIOKEHHE YEeJIOBEKA B OPraHUIeCKOM
MUpE.

BBISBIIATE 4ePTHI CXOACTBA M PA3TUIHS
YeJI0OBeKa M JKUBOTHBIX.
XapakTepu30BaTh CBUICTEIILCTBA
CXOZICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTETBHO-MOP(DOIOTHYECKUE,
IMOpHOTIOTHIECKHE, (PU3HOIIOTO-
OMOXMMHYCCKHE, IIOBEICHUCCKHUE).
[TpuBOAMTH IPUMEPHI ATABU3MOB

U pyJUMEHTOB Y UeJIOBEKa.
OnuceIBaTh MPU3HAKH YEIIOBEKA,
chopMHUpOBABIIIUECS B CBSI3U

C IPEBECHBIM 00pa30M JKU3HU MPEAKOB
U TIPSIMOXOK/ICHUEM.

BrISBISATE IpUYUHBI 0COOEHHOCTEH
CTPOEHUS Yepera yeaoBeKa

10 CPaBHEHUIO C YEIOBEKOOOPA3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IMPAMOXOKICHUCM»

00e3bsIHaMH.

CpaBHUBaTh OPYAUNHYIO I€ITEIbHOCTD
YeJI0BEKa U )KUBOTHBIX.

CpaBHHMBATh 0COOCHHOCTHU BhICIIECH
HEPBHOU JEATEIIbHOCTH YEJIOBEKa

U KUBOTHBIX

5.4 | JIBmKymiue CUibl JIBukymue cuibl ((pakTopsl) PackpeiBaTh copepkaHue TEPMUHOB
(axTopsr) aHTPOTIOTEHE3a: OMOIOTHYECKHE, Y TIOHSTUI: HACJIEICTBEHHAs
aHTPOIIOTreHe3a couuanbHble. COOTHOIIEHHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTMYECKUX U COLIMATIBHBIX OopyauiiHas AeSITEIbHOCTb, TPYIIIOBOE
(aKkTOpOB B AaHTPOIIOT€HE3E. COTPYAHUUYECTBO, OOILIEHUE, PEUb.
JleMoOHCTpauK XapaKkTepru30BaTh JIBUKYIIIE CHIIBI
Tabnuyel u cxemol: «JIBUKYyIIME CUIIBL | aHTPOIIOTEHE3a: OUOJIOTHYECKUE
AHTPOIIOT€HE3a. U COLlMAJIbHbIE
Oo6opynoBanme: MyJIsKA TPEAMETOB
MaTepUATbHOMN KyIbTYpPBI IPEIKOB
YeJioBeKa

5.5 | OcHoBHBIE cTAIUU OcCHOBHBIE CTaJANHN aHTPOIOTEeHE3A. PackpbiBaTh cojiepkaHuEe TEPMUHOB

aHTPOIIOTr€HE3a

Pannue yenoBexooOpa3Hbie 00€3bsIHBI
(IPOKOHCYJIbI) U pAHHHUE MOHTUJIBI —
o0IITre IPEeIKN YeTOBEKO0OPa3HBIX
00€3bsH U JtojIel. ABCTPAJIONIUTEKU —
JIBYHOTHE MPEAKH JTo1eh. YenoBek
YMEJIbI, MEPBbIE U3TOTOBIICHHS
opynui Tpyna. Yemosek
MPSMOXOSIINI U TIEPBbIA BBIXOT
mrozelt 3a npezaensl Adpuku. Yenoek

Y TTIOHATHUM: aBCTPAIONUTEK, YemoBeK
ymelbid, YenoBek npsaMOoXOasIIni,
Yenogek reinensoeprckuii, YemoBek
HEAHJAEPTAIBCKUH, KPOMaHbOHEI],
JICHUCOBCKHMU 4€JIOBEK, YeIoBeK
pa3yMHBIN COBPEMEHHOI'O THUIIA,
MajJeoreHeTUKA.

XapakTepu3z0oBaTh OCHOBHBIE CTAIUN
AHTPOIIOTCHE3A.

122



denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

reiaenpoeprckuit — ooIIMil IpeIoK
HEAHJAEPTAIBCKOTO YEJIOBEKA U
YeJIOBEKa pazyMHOro. Yemosek
HEaHJICPTAILCKUN KaK BUJI JIFOJIEH
XOJOJHOTO KJInMaTa. UenoBek
pPa3yMHBIN COBPEMEHHOIO THIIA,
JICHHUCOBCKHMI YE€JIOBEK, OCBOCHHUE
KOHTUHEHTOB 3a MpejenamMu AQpuku.
[TaneoreneTnka U NajacoreHOMHUKA.
JleMOHCTpaL U1

Topmpemuwi: J1. Jlukn,

S. 4. Porunckuii, M. M. I'epacumos.
Tabauywvl u cxemwvi: « IBONIOIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONUTEK,
«YenoBek ymelbiiny, «Henosek
MPAMOXOIAIIMIY, «/[eHnCOBCKUI1
yenoBek», «Heannepranbiby,
«KpomanboH1bY, «IIpenku yenoBekay.
OoOopynoBanue: MOJIeNI TOpCca
MIPEKOB YETIOBEKA; MYJISIKU ITPEIMETOB
MAaTEPUATBLHON KYJIBTYPBI PEJIKOB
YyeJIoBEeKa

BpISBIATE IPOrpecCUBHBIE YEPTHI,
MOSABUBLINECS Y TIPEIKOB YEJIOBEKA

HA Pa3HbIX CTAIUSAX aHTPOIIOT€HE3A.
[IpuBOANTE pUMEPHI TPEACTABUTEIECH
OCHOBHBIX CTaJMi aHTPOIIOrCHE3A:!
OIKUCHIBATH X AHTPOIIOMETPUUECKHUE
JaHHbIE, 00pa3 JKU3HU U OPYIHS TPYJa.
CpaBHMBATh NPEICTABUTENEH OCHOBHBIX
CTaJINi aHTPONOTEHE3A

5.6

OBOJIOLHAS
COBPEMEHHOTO
YeJIoBEKA

OBOJIIOLUA COBPEMEHHOIO YEIIOBEKA.
EcTtecTBeHHBII OTOOP B NOMYIALMIX
yeoBeKa. MyTalMOHHBIN MTPOLECC
u noaumopdusM. [onynsuronHsie
BOJIHBI, JIpeii() TeHOB, MUTPALIUS

PackpsiBaTh coziepkaHne TEPMUHOB
Y MIOHSITUM: MYTallMOHHBIN IIPOLIECC,
NOJIMMOP(PU3M, TONYISAIUOHHBIE
BOJIHBL, Apei( reHOB, MUrparus,
«3(dexT ocHoBaTENS.

123



denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOneHHbIH YPOBEHb)

1 «3(peKT ocHOBATEIS» B MO YJIAIIUIX
COBPEMEHHOI'0 YeJIOBEKA.
JleMOHCTpaL U1

Tabauywvl u cxemol: «ITAIBI SBOIIOIUH
YyeJIOBEKay

XapakTepu3oBaTh pOJib ECTECTBEHHOTO
oTOOpa B MOMYJISIIIUSAX COBPEMEHHOTO
YeloBeKa.

OrneHnBaTh PoJIb MYTAIIHOHHOTO
nporiecca, MOmyJISIIHOHHBIX BOJIH,
npeiida renoB, Murpaiuu, «dddexra
OCHOBATEJIS» B DBOJIIOIIAN TOMYJISITAN
COBPEMEHHOT0 YeJIOBEKA.

[TpuBoauTH IPUMEPHI PAKTOPOB,
CIIOCOOHBIX BBI3BATh MOIMYIISIIMOHHBIC
BOJTHBI B 9BOJIIOIIMH COBPEMEHHOTO
YeII0BeKa

5.7

Yenoseyeckue pacsl.
MexnucuuninHapHble
METO/IbI aHTPOIIOJIOT N

Yenoseueckue pacel. [lonarue o pace.
bosnpire pacel: eBponieongHas
(eBpasuiickasi), aBCTpajg0-HETPOUTHAS
(3KBaToOpUanIbHasi), MOHTOJIOUAHAS
(a3maTcko-amepukaHckas). Bpems

U IIyTU paccesieHUs YeJoBeKa Mo
11aHere. ENMHCTBO 4eI0BEYECKHUX pac.
HayuHas HECOCTOATENBbHOCTh pacu3Ma.
[Iprcnoco0aeHHOCTh YenoBeKa

K Pa3HBIM YCJIOBHUSAM OKPYKAIOIIEH
cpensl. Bnusinue reorpaduyeckoit
Cpelbl U Jipeiida reHOB

Ha MOP(OJIOTHIO U (PU3HOJIOTHIO
YyeJoBeKa.

MexnucuurniInHapHble METOIbI

PackpbiBatTh conepkanue TEPMUHOB

W TOHSTUH: paca, pacoreHe3, pacusM,
COLMAIIbHBIN JAPBUHU3M.
XapakTepu30oBaTh MPU3HAKU OOIBIITNX
pac 4enoBeKa: EBPONEOUTHON
(eBpa3uiicKoii), aBCTPaJIO-HETPOUTHOMN
(?KBaTOPHATBHOM ), MOHT OJIOUTHOU
(a3naTcKo-aMepUKaHCKOM).

BbIsIBIISATE MPUYUHBI BO3HUKHOBEHUS
YEJIOBEYECKUX pac.

[TpuBOIUTH MPUMEPHI ATANTTUBHBIX
MIPU3HAKOB Y MpEJICTaBUTENEH
YEJIOBEYECKUX pac.

[TpuBOINUTH CBUIETEIILCTBA SIUHCTBA
MIPOMCXOK/ICHHUS YETIOBEUECKHUX Pac.
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B (pu3mueckoil (OMOIOrnuecKomn)
AHTPOMNOJIOTUH. DBOJIFOLIUOHHAS
AHTPOIIOJIOTHS U TAJIEOaHTPOTIOJIOT S
YEJIOBEUECKUX OMYJISAIUH.
buoconuanbHbie UCCIeT0BaHUS
Ipupoasl uesnoseka. Mcenenosanue
KODBOJTIOIINH OMOJIOTHYECKOTO

Y COLIMAJIbHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Tabauywvl u cxemwvi: «Pacel uemoBeka.
IIpakTnueckasi padora

«M3yueHne 3KOJOrnueCKUX aganTaun
YEJIOBEKa

ComnocTaBisaTh aJaNTHBHBIC THITHI
JIIOJIEN C PAaCOBBIMU MPU3HAKAMMU.
Jloka3pIBaTh HAY4HYIO
HECOCTOATEIBLHOCTh pacu3ma

HToro 4acoB mo Teme 10
6 | Tema «Kkomorusi — HayKa 0 B3aUMOOTHOIIEHUSIX OPTAaHU3MOB U HAJIOPraHU3MEHHBIX CHCTEM C OKPY KAKOIIei
cpenoin»
6.1 | 3apoxaeHue 1 3apoKICHUE U PA3BUTHUE IKOJIOTUH PackpeiBarh coziep:xaHue TEPMUHOB

H Pa3BUTUC DKOJIOI'NH

B Tpynax A. 'ym6onsara, K.®. Pynse,
H.A. CeBepuioBa, J. I'ekkerns,

A. Tencimu, B.H. Cykauesa.

Paznensl 1 3a1a4u 3KOJIOTUU.

CBs13b DKOJIOTHH C JPYTUMHU HAYKaAMH.
JleMoHCTpanuu

Ilopmpempwi: A. I'yMOOTBAT,

K. ®. Pynbe, H. A. Ceepiios,

9. I'exkkennb, A. TeHcnu,

B. H. Cykaues.

Y MIOHATHUU: DKOJIOTUS, ayTIKOJIOTHS,
CHHYKOJIOTHS, DKOJIOTHS COOOIIECTB

1 DKOCHUCTEM, DKOJIOTHS BUJIOB

Y TTONYJISLIUMA.

XapakTepru30BaTb OCHOBHBIE ATAIIbI
3apOXKIACHUS U PA3BUTHUS DKOJIOTUU KAK
HAYKH.

[IpuBOAUTH MPUMEPHI OOBEKTOB
M3YYEHUS DKOJIOTUH.

Ha3zpiBaTh OCHOBHBIE 3a]1a4M, CTOAIINE
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Tabauywl u cxemol.: «Pa3aein
DKOJIOTUW))

nepell Y4eHbIMU-3KOJIOTaMHU.
Y cranaBiMBaTh B3aMMOCBSA3b SKOJIOTUHU
C ApyrUMU HayKaMH

6.2

MeTo/1bl YKOJIOTHH.
3HayeHNe
DKOJIOTMYECKUX
3HAHMHU JJI YeJIOBEKa

Metonsl 3konoruu. Ilonessie
HAOJIOICHUS. DKCIIEPUMEHTBI

B DKOJIOTHMU: TPUPOIHBIC

u 1aboparopubsie. MonenpoBanue
B OKOJIOTUM. MOHUTOpPUHT
OKPYKAIOIIEH CPEIBL: JTOKAIbHBIN,
PErHOHANIBHBIA U TJI00aJIbHBIN.
3HaYeHUEe SKOJIOTMUECKUX 3HAHUI
JUISL YEITOBEKA. DKOJIOTMYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH
YeJIOBEYECTBA C IPUPOJIOH.
DopMHPOBAaHUE IKOJIOTHIECKON
KYJIbTYPbI U SKOJIOTUYECKON
TPaMOTHOCTH HACEJICHUS.
JemoHCcTpauuu

Tabauywvt u cxemol: «MeTOABI
AKOJIOrum», «Cxema MOHUTOPUHTA
OKPYKaIOIIEH CPEabD».
JlaGopaTopHasi pabora
«M3yueHne MEeTO10B 3KOJIOTUYECKUX
MCCIICTOBAHMIN

PackpbiBaTh copepxanne TEPMUHOB

Y MIOHSATHM: TIOJICBBIC HAOIIOACHHS,
MOHHUTOPUHT OKPYKAIOLLIEU Cpebl,
MOJIETTUPOBAHME, YKCIIEPUMEHT,
MIPOrHO3UPOBAHHUE.

XapakTepu30BaTh METObI IKOJIOTHH.
[IpuBOAUTE MPUMEPHI TTOJICBBIX
HAOIIOAECHUH B DKOJIOTHH.

BBISBIIATE OCOOCHHOCTH MOHUTOPHHTA
OKpY>KaroIel cpebl Kak MeTo/1a
DKOJIOTHYECKHUX MCCIECIOBAHHUH.
OO0OCHOBBIBAaThH 3HAUCHHUE
AKCTICPUMEHTOB B DKOJIOTHYECKHUX
HCCIIEIOBAHUSIX.

CpaBHUBATH J1a00paTOPHBIE

U TIPUPOJIHBIE AKCTIEPUMEHTHI KaK
METO/IBI DKOJIOTHYECKUX UCCIIECTOBAHHUIA.
OrneHnBaTh 3HAYEHHE TTPOTHO3UPOBAHUS
KaK METOJIa DKOJOTNUYECKUX
HCCJICJOBaHM.

OOOCHOBBEIBaTh HEOOXOIMMOCTh
9KOJIOTHYECKUX 3HAHUI

JUTSI COBPEMEHHOT'O YEJIOBEKA

Hroro yacos 1o reme
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7 | Tema «Opranu3zmsl 4 cpea 0OMTAHUSD)
7.1 | Dxomormueckue 1 Dxonornyeckue (HakTopbl PackpsiBaTh conepkaHue TEPMUHOB

bakTopbl Y 3aKOHOMEPHOCTH X JICUCTBHUS. Y TIOHSTHUI: SKOJIOTMYECKUI (akTop,
Knaccudukarust 3K0JI0ru4ecKux OMOJIOTUUECKUN ONITUMYM,
bakTopoB: abUOTHYECKHE, OTPAaHUYHMBAIONTUHN (TUMUTUPYIOIINN )
onoTuyeckue, autponorenHsie. O0mue | paxrop.
3aKOHOMEPHOCTH IEUCTBUSA KnaccuduumpoBats 3xo0rnyeckue
sKonorudeckux (akropos. [IpaBuio (akTOpHI 1O pa3HBIM OCHOBAHUSIM.
munumyma (K. llInpenrens, XapakTepu3oBaTh 00IIHe
FO. JIu6ux). TonepaHTHOCTH. 3aKOHOMEPHOCTHU JICUCTBUS
DOBpUOMOHTHBIC U CTCHOOMOHTHBIC IKOJIOTHYECKUX (PAKTOPOB.
OpraHU3MBbl. OO0O0CHOBBIBATH JICHCTBUE 3aKOHA
JleMOHCTpa Ul ONTUMYyMa 1 3aKOHA OTPaHUYHBAIOILIETO
Tabuyvl u cxemwvl: « IKOJTOTUIECKUE dakropa.
bakTopb. [IpuBOANTH IPUMEPHI:
Oo6opynoBanue: repbapuu WUTIOCTPUPYIOIIUE JeHCTBUE MpaBUia
Y KOJUJIEKIIUU PACTEHUI U KUBOTHBIX, MHUHUMYMa, OTPAaHUYUBAIOIIETO
MPUCTIOCOOJIEHHBIX K BIHSIHUIO dakTopa, YBpUOMOHTHBIX
pa3IUYHBIX SKOJIOIMYECKUX (DAKTOPOB | U CTCHOOMOHTHBIX OPTaHU3MOB

7.2 | AGuoTtnueckue 1 AGuoTtnueckue GakTopsbl. PackpriBaTh copiepkaHrue TEPMUHOB

dakTopsl. CBET Kak CBeT Kak 9KOJOTHYECKUH (pakTop. U TIOHSATHM: CBET, (POTONEPHOIU3M.

AKOJIOTUYECKUIN JlelicTBHE pa3HbIX y4aCTKOB XapakTepru30BaTh ICMCTBUE CBETA KAK

dakTop COJIHEYHOI'O CIIEKTPA Ha OPTaHU3MBI. HKOJIOTMYECKOTro (pakTopa.

DKOJOTMYECKHUE TPYHIIBI pACTCHUI

Y KUBOTHBIX IO OTHOIIEHHIO K CBETY.
CurHasibHas pojb CBETA.
DOTONEPUOIU3M.

CpaBHMBaTh AEHCTBHUE PA3HBIX
YYaCTKOB COJTHEYHOT'O CIIEKTPa

Ha OPraHU3MBI.

BhIsSIBIISATE 0COOEHHOCTU CTPOCHUS
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JleMOHCTpaLu1

Tabauywl u cxemol: «CBETOBOM
CHEKTP», «IKOJTOTUUECKUE TPYIIIbI
YKUBOTHBIX 10 OTHOIIIEHHUIO K CBETY».
Oo6opynoBanue: repbapuun
CBETOJIFOOMBBIX, TCHEIFOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI;
CBETOJIFOOMBBIE, TCHEIIFOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC
pacTeHusl.

JlaGopaTopHasi pabora
«BpIsBIIEHHE TPUCTIOCOOICHUM
OpPraHU3MOB K BJIMSTHUIO CBETA

Y KU3HENIEATEIbHOCTU PaCTEHUN
Pa3HBIX SKOJOTHIECKUX TPYIIIT

10 OTHOIIICHUIO K CBETY
(cBeTOIFOOMBHIC, TCHETFOOUBEIE,
TEHEBBIHOCIIMBEIE).

[IprBOANTE IPUMEPHI PACTEHUN PA3HBIX
HKOJIOTHYECKUX TPYIII TTO OTHOIICHHUIO
K CBETY.

BbIsIBIISITE 0COOEHHOCTH CTPOCHHUS

U SKU3HEIEATETbHOCTH KUBOTHBIX
Pa3HbIX SKOJOTUYECKUX TPYIII

10 OTHOIIIEHUIO K CBETY (JTHEBHEIE,
CyMepeUHbIe, HOUHbIE).

[TpuBOIUTH MPUMEPHI KUBOTHBIX
Pa3HBIX AKOJOTUIECKUX TPYIIIT

10 OTHOIIICHUIO K CBETY.
OO60CHOBBIBATH 3HAUCHUE
doTonepro3Ma B )KU3HU OpPraHU3MOB
Y JIJIS1 TPAKTUKH CEITHCKOTO X031 CTBA

7.3

AlOunoTnueckue
(hakTOopHI.
Temmneparypa kak
AKOJIOTMYECKU U

dakrop

TemmepaTypa Kak 9KOJIOTHYECKUI
daktop. JleficTBue TemMnepaTypbl
Ha Opranu3Msbl. [IoOWKHIOTEpMHBIE

Y TOMOMOTEPMHBIE OPraHU3MBI.
OBPUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBI.

JdeMoHCTpanuu

Tabauywl u cxemol. « TeMIIOKPOBHbBIE

PackpsiBaTh cofnep:kaHue TEPMHUHOB

Y TIOHATHIL: TEMITEpaTypa,
MOWKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEpPMHBIE (TEMIOKPOBHEIE)
OpraHu3Mbl, aHa0M03, SBPUTEPMHbIE
OpPraHu3Mbl, CTEHOTEPMHBIE OpraHU3MBI,
TEPMOPETYJISALIHSL.

XapakTepu30BaTh JCHCTBUE
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YKUBOTHBIE», «XOJIOTHOKPOBHBIE
YKUBOTHBIEY.

Oo6opynoBanue: repdoapuu

1 KOJUICKIIUH TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOUYUBBIX
pacTEHN; Yyyesa NTULl U 3BEPEH.
JlaboparopHasi paGora

«BoisiBnenne npucnocoOaeHui
OpPraHU3MOB K BIIMSHHUIO TEMIIEPATYPHI»

TEeMIIepaTypbl Ha OPraHU3MBI.
BbISBIISATE OCOOEHHOCTH CTPOECHUS

U )KU3HEEATEIbHOCTU
MOWKUIOTEPMHBIX (XOJIOJHOKPOBHBIX)

Y TOMOMOTEPMHBIX (TETUIOKPOBHBIX )
YKUBOTHBIX.

[IpuBOANTH NPUMEPHI MOWKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX) KUBOTHBIX.

BbIABIATE 0COOEHHOCTH CTPOEHUS

Y )KU3HEICATEIHbHOCTH TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYMBBIX
pacTeHuil.

[TpuBOIUTH MPUMEPHI TETIOTIOONBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHuil.

[IpuBOAUTH IPUMEPHI IBPUTEPMHBIX

U CTEHOTEPMHBIX OPraHU3MOB

74

AOuornueckue
dakTopsl. BiraxxHoCTh
KaK DKOJIOTUYECKUI

(dakrtop

BrnaxHOCTh KaK SKOJIOTHYECKUI
dakTtop. [IpucnocobieHus: pacTeHui

K MOIepKaHUI0 BOAHOrO OanaHca.
Knaccuduxarus pacrenuit

110 OTHOUIEHHUIO K BOJIE.
[IpucnocoOaeHus: KUBOTHBIX

K U3MEHEHUIO BOJHOTO PEKHUMA.
JleMoHCTpanuu

Tabsuiibl U cxembl: «Du3nonoruyeckue

PackpeiBath comepkanne TEPMUHOB

¥ TIOHSITHIA: BIQKHOCTb, TUIPOPUTHI,
rUrpodUTH, ME30(UTHI, KCEPOPUTHI,
KUBOTHBIC: BOJHBIC, TIOJTYBOIHBIE,
Ha3EeMHBIE.

XapakTepu3oBaTh JIeHCTBUE BIAXKHOCTH
KaK 9KOJIOTUYECKOTO0 (hakTopa.
BBISBIIATE 0COOCHHOCTH CTPOCHUS

W JKU3HEACATEIIBHOCTH PaCTEHUH
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alanTauy >KUBOTHBIXY.
Oo6opynoBanue: repdapun pacTeHUH,
OTHOCSIIUXCS K TUTPOQHUTAM,
Kcepoduram, Me30¢puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYIIIIL.
JlaGopaTopHasi padora
«AHATOMUYECKHE OCOOCHHOCTH
pacTeHHi U3 pa3HBIX MECT OOUTAHUS)

Pa3HBIX 3KOJIOTMYECKUX TPYIII 1O
OTHOILIEHUIO K BOJE.

[IprBOANTE IPUMEPBI PACTEHUN PA3HBIX
9KOJIOTMYECKUX TPYIII 10 OTHOIIEHUIO
K BOJIE.

BbIsSBIATE aHATOMHUYECKHE

1 (PU3UOIOTUYECKUE TPUCTIOCOOTICHUS
YKUBOTHBIX K U3MEHEHHIO BOJHOTO
pexxuMma.

[IpuBOANTH TPUMEPHI BOAHBIX,
MOJIYBOJHBIX U HA3€MHBIX KUBOTHBIX

7.5

Cpenpl oOuTanus
OpraHu3MOB

Cpenpl oOMTaHus1 OpraHU3MOB: BOJIHAS,
Ha3eMHO-BO3/yIIIHAs, TOYBEHHAsI,
rTyOMHHAs TOAMIOYBEHHAS,
BHYTpUOprannu3MeHHas. Ou3nuko-
XUMHUUYECKHNE OCOOCHHOCTH CPe/T
0oOWTaHUs OPraHU3MOB.
[Ipucnocob6ieHnst OpraHU3MOB K )KU3HU
B Pa3HbIX Cpeaax.

JleMOHCTpanuu

Tabnuywt u cxemol: «Cpeqpl OOUTAHUS
OpraHU3MOB).

Oo0OopynoBanue: KOJJIEKIIUN
YKUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

PackpsiBaTh copiepkaHue TepMUHA
«cpena oOUTaHUS.

XapakTepu3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO31YIIIHOM,
MOYBEHHOM, IITYOMHHO TTOIMIOYBEHHOM
Y BHYTPHOPraHU3MEHHOM Cpell
oOuTaHMsI.

CpaBHUBATH (PU3UKO-XUMUUYECKHE
YCIIOBUS Pa3HbIX Cpell OOUTaHUSI.
BBIABIATH 4epThI IPUCTIOCOOIEHHOCTH
OpPraHN3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO3/1YIIIHOM, IOYBEHHOM,
BHYTPHOPTraHU3MEHHOU Ccpefax
oOuTaHusl.

[IpuBOAUTH MpUMEPHI OPraHU3MOB,
OOUTAIOIINX B Pa3HBIX CpelIax
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7.6 | buonornueckue buonoruueckue putmel. BHennue PackpbIBaTh conepskaHue OHITHS
PUTMBI 1 BHyTpeHHHUE pUTMBI. CyTOUHBIE «OMOJIOTHIECKUE PUTMBD).

Y TOAUYHBIC PUTMBI. XapakTepu3oBaTh 0OCOOEHHOCTH
[Tprcnoco6IeHHOCTh OPraHU3MOB BHEIIHKUX, BHYTPEHHHUX, CYyTOYHBIX
K CE30HHBIM U3MEHECHHSIM YCITOBUH Y TOIMYHBIX OMOJIOTUYECKUX PUTMOB.
YKU3HHU. [TpuBOIUTH IPUMEPHI IPOSIBICHHUS
JleMoHCTpa UM OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauywsl u cxemobi: «buonornyeckue OpPraHU3MOB.
PUTMBD». BeIBIATE 4epThl TPUCTIOCOOTIEHHOCTH
Oo6opynoBanue: repbapuu u OpPraHu3MOB K CE30HHBIM M3MECHECHHIM
KOJUISKIINH PACTCHUI U )KHBOTHBIX, YCIIOBHI JKU3HH.
o0JTaaronuX YepTamMmu OnuceIBaTh CE30HHBIC SBJICHUS B )KU3HU
MIPUCIIOCOOIEHHOCTH K CE30HHBIM OpPraHU3MOB, PACTIPOCTPAHCHHBIX
U3MEHEHUSM YCIOBHH KU3HU B CBOEI MECTHOCTHU

7.7 | )Kusnennbie (hopMbI KuzHeHHbIe GOPMBI OPraHU3MOB. PackpsiBaTh cosiepkaHue MOHSATHUS

OpraHu3MOB

[TonsiTue o xu3HEHHOU (hopme.
Kusnenusie popmbl pacTeHUM:
JIEPEBbhsl, KYCTAPHUKHU, KYCTAPHUYKH,
MHOTOJICTHHE TPaBbl, OJTHOJICTHUE
TpaBbl. JKu3HEeHHbIE (POPMBI JKHBOTHBIX:
TUAPOOHNOHTHI, TEOOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHUS
u o0pa3a KU3HHU.

JleMoHCTpanuu

Tabauywl u cxemol: «Ku3HESHHBIC
dbopmbl pacTeHuity, « KusHeHHbIC
(OpPMBI JKUBOTHBIX).

«KU3HEHHas popmMa OpraHu3May.
BEISBISITE 0COOCHHOCTH CTPOCHHS
Y )KM3HENIeATEIbHOCTH PAaCTeHUN
Pa3HBIX )KU3HEHHBIX (HOPM.
[IpuBOIUTH IPUMEPHI PACTEHUN pa3HBIX
KU3HEHHBIX (OPM.

BoIsSBISATE OCOOEHHOCTH CTPOCHUS
U JKU3HEJIEATEIbHOCTH KUBOTHBIX
Pa3HBIX JKU3HEHHBIX (HOPM.
[TpuBOAUTH IPUMEPHI JKUBOTHBIX
Pa3HBIX JKU3HEHHBIX (hOpM
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Oo6opyaoBanue: repdoapun
Y KOJJIEKLIIUH PACTEHHI U 5KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOpM

7.8

buotnyeckue pakTopbl

buotnueckue dhaktopsl. Bumbl
OMOTHYECKUX B3aMOICHCTBHIA:
KOHKYPEHITHS, XUIITHUYECTBO, CAMON03
u ero Gopmsl. [lapazutusm,
KOONEpanus, MyTyaausM,
KOMMEHCAJU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBo). Herpoduueckue
B3aMMO/JICHCTBUS (TOMUYECKUE,
dbopuueckue, padbpuueckue). 3HaueHUE
OMOTHYECKUX B3aUMOAECHUCTBUHI

JIJIS1 CYIIIECTBOBAHUSI OPTraHU3MOB

B cpeze oourtanus. [IpuHimm
KOHKYPEHTHOT'0 UCKJIFOUCHHUSI.
JemoHCcTpauuu

Tabauywl u cxemwl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOT'O JIECay,
«9KocHucTEMa XBOMHOIO JIECAY,
«llenu nutanus», « XUITHAYECTBOY,
«ITapasutnsm», «KoHKypeHUIHsS»,
«Cumbomo3», «KoMMeHcanu3m.
Oo0OopynoBanue: KOJIEKIIUN
YKUBOTHBIX, Y4aCTBYIOIIUX

B PA3JUYHBIX OMOTHYECKUX
B3aMMOJICUCTBUAX

PackpbIBaTh copepxaHue TEPMUHOB

Y TIOHSATUH: KOHKYPEHIIHS,
XMUIIHUYECTBO, apa3uTU3M,
MyTYyaau3M, KOMMEHCAIIU3M,
HETpopHUUECKHUE B3aUMOJICHCTBHSL.
XapakTepru30BaTh BUbI OMOTHUYECKHUX
B3aUMOJCHCTBUH.

OOBSICHATH CyIIHOCTh KOHKYPEHIUH,
XUIIIHUYECTBA, Mapa3uTu3ma,
MyTyaJlu3Ma, KOMMEHCAIN3MA.
[TpuBOAUTH IPUMEPHI OPraHU3MOB,
Yy4aCTBYIOIMX B OMOTUYECKHUX
B3aMMO/ICCTBUSAX PA3HBIX THUIIOB.
OrneHnBaTh 3HaUCHUE OMOTHYECKUX
B3aUMOJCHCTBUAN JJIs CYILIECTBOBAHMS
OpPraHu3MOB B Cpejie OOUTaHMUS.
OO6O0CHOBBIBATH JIEUCTBUE MPUHITUIIA
KOHKYPEHTHOT'O UCKJIFOUEHUS

Hroro yacos mo teme
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8 Tema «IK0/10rust BUIOB U MOILYJISIIIAIN»
8.1 | Dkonoruueckue 3 DKOJIOTUYECKHE XapPAKTEPUCTUKHU PackpbIBaTh coaep:kaHnue MOHITHS

XapaKTEPUCTUKU nomyssinuu. [lomynsanus kak «TIOMYJIALIHSD.

MOMYJISIIAN ounonornyeckas cucrema. Ponpb O1ieHrBaTh 3HAYCHNE HEOTHOPOTHOCTH
HEOJTHOPOJHOCTH CPeIIbl, (PU3MUECKUX | CPeabl, PU3NUECKUX OapbepoB
O0apbepoB U OCOOCHHOCTEH OMOJIOTHH 1 0COOEHHOCTEH OMOJIOTHH BUIOB
BUJIOB B (DOPMHUPOBAHUH B (hOpPMHUPOBAHUH TPOCTPAHCTBEHHON
MIPOCTPAHCTBEHHOW CTPYKTYPBI CTPYKTYPBI TIOITYJISIIIAM.
nomnyssauuid. OCHOBHBIE ITOKa3aTemu [TprBOAUTH IPUMEPHI MOM YA
HOIYJIALIUN: YACIEHHOCTb, INIOTHOCTh, | PA3HBIX BUJOB PACTEHUI U KUBOTHBIX.
BO3pACTHAs U MOJIOBas CTPYKTYpa, XapakTepru3oBaTh OCHOBHBIE
POXKAAEMOCTb, IPUPOCT, TEMIT POCTA, IKOJIOTUYECKUE TIOKA3ATEIN
CMEpPTHOCThH, MUTPAITHSI. TOMYJISALIAN: YACICHHOCTb, TUIOTHOCTD,
JleMOHCTpaL UM BO3pAcTHAs U TMOJ0Bask CTPYKTYpA,
Tabauysl u cxemol: «IKOTOTUIECKHE POXIAAEMOCTbh, PUPOCT, TEMIT POCTA,
XapaKTEePUCTUKH TOMYIISILIUN, CMEpPTHOCTb, MUTPAIHSI.
«IIpocTpancTBEHHAs CTPYKTYypa
nomnyJsuuny, «Bo3pacTHbie mupamMuabl
TOTYJISILIAN

8.2 | Dkonoruueckas 3 DKoJIoTHYecKasi CTPYKTypa Mony/saiuu. | PackpbeiBaTh coaepKaHue TEPMUHOB U

CTPYKTYypa O1eHKa YUCIEHHOCTH MOMYJISIUY. MOHATUI: JUHAMUKA MTOMYJISIUH,

TONYJISILIUY. JluHamMuKa MOIYJISILUN U €€ PEryisiiys. | OMOTUYECKHI TTOTEHITHAI TOMYJISIIHH,

JIMHAMMKA ITOITY/IS LN bruotnueckuii moTeHNMAN MOMYJSIUN. | KPUBBIC BELKUBAHUS, (DAKTOPHI

H €C PCrysinus

MoaenvupoBanue TUHAMUKA
nonyisuuu. Kpusele pocta
YHUCJICHHOCTH nonyssiuuu. Kpusbie
BBIKMBaHUS. Perynsiius yucieHHOCTH

CMEPTHOCTH, EMKOCTb CPEJIBI.
OOBSACHATH 3aKOHOMEPHOCTU
pasMeleHus 0codei momyssiuu
Ha 3aHUMAaeMOW TEPPUTOPHUH.
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NOMYJISIUUI: POJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT
MJIOTHOCTH. DKOJIOTUYECKHUE CTPATEruu
BUI0B (1- 1 K-cTparerun).
JdemoHCcTpanuu

Tabnuyel u cxemor: «CKOPOCTH
3aceJIeHUs IOBEPXHOCTH 3eMIIN
Pa3IMYHBIMUA OPraHU3MaMI»)

OnenuBath OMOTUYECKUN TOTEHIIUAT
MOMYJISIIUN Pa3HBIX OPTaHU3MOB.
AHaJIM3UPOBaATh KPUBBIE POCTA
YUCJICHHOCTHU NOMNYJIAILUN U KPUBBIC
BBIKMBAHMSL.

OO60CHOBBIBATH MPUYMHBI CACPKUBAHUS
OMOTHYECKOTO MOTEHIIHAJIA POCTA

Y IPUYHUHBI BCIBIIIEK POKAAEMOCTH

y OTJEIbHBIX OPraHU3MOB.
[lepeuncnsaTe (hakTOPBl CMEPTHOCTH,
PEryIUPYIOLINE YUCTEHHOCTD
MOIYJISIUM PACTEHUN U KUBOTHBIX.
OnuceIBaTh HKOJTOTMYECKUE CTPATErUU
BUJIOB

8.3

DKoJornueckas HuIla
BHIA

[TonsiTre 00 PKOJOTUUECKON HUIIIS
BUs1a. MecTtooOuTanue. MHOromepHas
MOJIEJIb DKOJIOTHYECKON HUIITHN

. N. Xatunncona. Pa3mepsbl
3KOJIOrnyeckou Huiu. [lorennuaneuas
Y peaIn30BaHHAs HUILU.

Bun xak cucrema nomynsinuil. Apeassl
BUJIOB. BUbI U MX )KM3HEHHBIE
CTPATETUU. JKOJIOTUYECKHE
SKBUBAJICHTHIL.

3aKOHOMEPHOCTH MOBEICHUS

Y MUTPAIUN )KUBOTHBIX.
bronornueckue HHBa3MU YYKEPOIHBIX

PackpeiBath coziep:kaHnue TEPMUHOB

Y MOHSITUI: DKOJIOTUYECKAsl HUIIIA, BU]I,
apeaJi, UHBa3usl.

XapakTepu30BaTb MHOTOMEPH YO
MO/I€JIb SKOJIOTUYECKON HUIIN

. M. XatuuHCOHA.

[IpuBOIUTE MPUMEPHI SKOJIOTUYECKUX
HUIII pa3HbIX BUJIOB PACTECHUM

1 )KUBOTHBIX.

BBIABIATE OTIIMYKE SKOJIOTHUYECKON
HUIIIM BUJIA OT €70 MECTOOOUTAHMUS.
['paduuecku n300paxkathb
MHOTOMEPHYIO MOJIEITb SKOJIOTHYECKON
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BU/IOB.
JleMOHCTpaLu1

llopmpem: 1. 1. XaT4nuHCOH.
Tabauywvl u cxemol: «Monaenb
AKOJIOTUYECKON HUIIN

J1. . XaTunHCOHaY.

Oo6opynoBanue: repOapuu pacTeHUII;
KOJUIEKIIUU KUBOTHBIX.
JlaGopaTopHasi pabora
«IIpucnocoOieHus ceMsiH pacTeHHM

K pacCeICHUIO»

HUILHW JUIs1 Pa3HBIX BUJOB.

BBIABISATE IPUUMHBI pa3Inuui

B pa3Mepax 3KOJIOTHYECKON HUILIN

Y Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
AHanu3npoBaTh NPUYHHBI

Y MOCIIEACTBUS CMEHBI DKOJIOTUYECKON
HUILU

HToro 4yacoB 1o Teme 9
9 Tema «9Kko10rusi co001IECTB. IKOJIOr HUECKHE CUCTEMbD)

9.1 | CooOrmiecTBO 1 Coo01iecTBa Opranu3MoB. brorieHo3 PackpsiBaTh cofiep:kaHue TEPMUHOB
OpraHU3MOB — U ero cTpykrypa. CBsizu Mexay 1 IOHATHUI: OMOIICHO3, OMOTOII.
OnoIEeHO03 OopraHu3MaMHu B OHOIIEHO3E. XapakTepu30BaTh OMOIIEHO3 B €TI0

JleMOHCTpaIIUH CTPYKTYPBI: BUJIOBYIO,
Tabruyol u cxemwvr: «CTpyKTypa MIPOCTPAHCTBEHHYIO, TPODUUIECKYIO.
OouoreHo3a», « IKocucreMa [lepeuncnsaTe ¥ IPUBOIUTH TPUMEPHI
ITUPOKOJIUCTBEHHOTO JIeCay, CBSI3el MEX1y OpraHu3MaMHu
«DKOCHCTEMa XBOMHOTO JIeCcay B OMOIIEHO3¢e

9.2 | Dkocucrema 2 DKocucTeMa Kak OTKPBITast CHCTEMa PackpriBaTh cosiepkaHrue TEPMUHOB

(A J1. Teaciu). OyHKIIMOHAIBHBIC
OJIOKM OpraHU3MOB B 3KOCHCTEME:
MIPOYIICHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduyeckue ypoBHH.

Tpodurueckue 1enu u ceT.

Y TIOHSTHI: DKOCHCTEMA, TPOTYIICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, TPOUIECKHE
ypOBHHU, Tpohuueckue (MUIIEBbIE)
IIENH U CETH.

Ha3zpIBaTh CTPpYKTYpHBIE KOMIIOHEHTHI
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AOGuoTnueckue 0JI0KH IKOCUCTEM.
[TouBBbI U MBI B 9KOCUCTEMAX.
KpyroBopot BenecTs v NOTOK SJHEPrUU
B OKOCHCTEME.

JemoHCcTpauuu

Ilopmpemuwi: B. H. Cykaues,

A. J1. Tencnu.

Tabnuyst u cxemol: «OYHKIIMOHAIbHBIC
CPYIIbl OPTaHU3MOB B YKOCUCTEME,
«KpyroBoport BeIIeCTB B 9KOCUCTEME,
«Ilenu nutanus (macTOMIITHAS,
JE€TPUTHAS).

OO6opynoBanue: repOapuu pacTECHUI;
KOJUICKIIUY HACEKOMBIX; Uydelia MTHIl
Y 3Bepeu

HYKOCUCTEMBIL.
XapakTepu3oBaTh PyHKIIUU

Y TIPUBOJIUTH MTPUMEPHI

OpPraHU3MOB B HKOCUCTEME

Ha OCHOBE UMEIOLINUXCS 3HAHUU

0 pacTeHusxX, rpudax, OaKTepusx

Y KUBOTHBIX.

OnuceiBaTh KPYrOBOPOT BEILIECTB

U TIOTOK SHEPIUH B DKOCUCTEME.
OOBSICHATH POJIb OPraHU3MOB

B OMOJIOrMYECKOM KPYrOBOPOTE
BELIECTB U TIOTOKE SHEPIHH.
[TpuBOIUTH MPUMEPHI OPraHU3MOB,
3aHUMAIONUX Pa3HbIE YPOBHU
TpoUUECKUX MUpPaMul.

CocTaBIITh CXEMBI ITEpEHOCA
BEIIECTBA U SHEPTUU B DKOCHCTEMAaX
(uenu nuTaHus).

CpaBHUBATbh MACTOUIIHBIE U IETPUTHBIE
LEeNU MUTaHUS

9.3

DKOJIOTHUYECKHE
MU PAMHU/IBI

OCHOBHBIE ITOKA3aTENN YKOCUCTEMBI.
buomacca u mponykuusi.
DKOJIOTUYECKHUE MUPAMHU/IBI YUCEL,
OMOMAaCCHI U DHEPTUU.
JleMoHCTpanuu

Tabruywl u cxemol: «IKOIOTHUYECKas
NUpPaMU/JIa YUCEID», « DKOJIOTHYecKast

PackpbiBaTh copepxanue TEpPMUHOB
U TIOHATUI: IPOAYKLHUs, OoMacca,
HKOJIOTMYECKasi MupamMuaa.
XapakTepu30oBaTh NpaBuiIa
HKOJIOTMYECKUX MUPAMU]T YUCET,
OMOMAaCChI U DHEPTUH.

OOBACHATH IPUYUHBI PA3TUUUN
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nMpamMujia GuoOMacchl,
«IKoJoThYecKasi mupaMujia YHEPTUm»

B IIPOJIYKTUBHOCTH Y Pa3HbIX
9KOCHCTEM.

[IpuBOAUTH TPUMEPHI TPAKTUUECKOTO
MPUMEHEHUS TPABUIT IKOJOTHICCKUX
THpaMU/I.

CpaBHuBaTh OMOMACCy U MPOTYKITUIO
HKOCUCTEM CYIITH 1 MUPOBOTO OKeaHa

9.4 | 3smenenus HanpaBnenusie 3akoHOMEpHBIE CMEHBI | PackpbiBaTh cofepikaHne TEepMUHOB
COOOIIIECTB — cooOuiecTB — cykieccuu. [lepBuunble | ¥ MOHATHIL: CyKLIeCCHs, KITMMaKCHOE
CYKLIECCUU ¥ BTOPUYHBIE CYKI[ECCUU U UX COOOIIECTBO, CYKIIECCUOHHBIN PSII.

IPUYHHBL. AHTPOIIOT€HHbIE XapakTepu30BaTh CYKIECCUU:
BO3/ICUCTBUSI Ha CYKIIECCUU. NEPBUYHBIE U BTOPUYHbIE, TPUBOAUTD
KnumakcHoe coo01iecTBo. UX MIPUMEPHI U HA3bIBaTh PUUYHUHbI
buopaznoobpaszue u noaHora CMEHBI COOOIIECTB.

KpPYroBOpOTa BELIECTB — OCHOBA CpaBHHMBaTh BpEMEHHbIE U KOPEHHbBIE
YCTOWYUBOCTH COOOIIIECTB. OMOTeOIIeHO3bI Ha KOHKPETHBIX
JleMOHCTpaLUM pUMepax CBOCH MECTHOCTH.
Tabnuyel u cxemol: «O6pazoBaHue MopaenupoBarh pe3yabTaThl mporecca
Oonotay, «IlepBuunas cykueccus», CMEHBI OMOTE€OIIEHO30B O] BIUSHUEM
«Boccranonenue sieca mocie AHTPOIIOI'€HHOT 0 (PaKTOpa

oXKapa»

9.5 | Ilpuponusie [IpuponHbIe 5KOCHCTEMBI. PackpbiBaTh coepkaHne TEPMUHOB
HKOCHCTEMBI JleMOHCTpaL UM Y TIOHATUHN: (PUTOIIIAHKTOH,

Tabauywl u cxemol, «K IKOCHCTEMA
HIMPOKOJIMCTBEHHOIO JIECay,
«IKOoCcHUCTEMa XBOMHOIO JIECay,
«KocHucTEMA 03EPaY.

300IUIAHKTOH, IPYCHOCTb.
XapakTepu30BaTh MPUPOIHBIE
DKOCUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha MpUMEPE 03epa,
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Oo6opynoBanue: akBapuym Kak MOJENb
HKOCHCTEMBIL.

IKCKYPCHs «DKCKYpCHS B TUTTMYHBIN
ouoreoneHo3 (B 1yopaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJI0JIbHBIN

WJIM TIOMMEHHBIH JIyT, 03ep0, 00JI0TO)»

XBOWHOTI'O M IIMPOKOJINCTBEHHOT O JIECA).
OOBSICHATH TPUYHUHBI PA3TUYHOU
OroMacchl MPOAYLEHTOB

Y KOHCYMEHTOB B IPUPOJIHBIX
HKOCUCTEMAX.

CocTaByiATh MACTOUIIHBIC U IETPUTHBIE
LN NUTAHUS TPUPOJHBIX IKOCUCTEM.
[TprBOINUTH IPUMEPHI OPraHU3MOB,
BXOJSIIIUX B COCTaB (PUTOIJIAHKTOHA,
300IJJaHKTOHA, OEHTOCA.
OOOCHOBBIBATh POJIb SIPYCHOCTH

B )KU3HH HA3€MHBIX YKOCUCTEM.

CpaBHuBaTh OMOMaccy U MPOIYKIHUIO
BOJHBIX U HA3€MHBIX IKOCHCTEM

9.6

AHTpPONIOT€HHbIE
AKOCHUCTEMBI
(arpo3KoCHCTEMBI)

AHTpPONOT€HHBIE IKOCUCTEMBI.
ArposkocucTemMa.

ArpoueHo3. Pazmuunsa mexny
aHTPOIIOT€HHBIMU

U IPUPOJHBIMU SKOCUCTEMAaMHMU.
JleMOHCTpanuu

Tabauysl u cxemwvl: «ATpOLECHO3Y,
«KpyroBopot BEHIECTB U MOTOK
HHEPrUU B arpoLEHO3E».
Oo6opynoBanue: repdapuu
KYJbTYPHBIX U JUKOPACTYIIUX
pacTeHuil.

IKRCKypCcHst « IKCKYpPCUS

PackpeiBaTh conepkaHue TEPMUHOB
Y TIOHATUIN: arpOdKOCUCTEMA,
arpoLeH03, MOHOKYJIbTYpA.
XapakTepu3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTE MPUMEPHI
arpoOdKOCHCTEM.

CocTaBiaTh LENU NUTaHUS arpoLeHO3a.
OOOCHOBBIBaTh TPUYHUHBI HU3KOM
YCTOMYHMBOCTH arpO3KOCUCTEM.
CpaBHUBATB arpO3KOCUCTEMBI

Y IIPUPOJIHBIE YKOCUCTEMBI.
XapakTepu30BaTh POJb YEI0BEKa
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B arpo3KOCHUCTEMY (Ha M0JIe
WIN B TETUNIMIHOE XO3SHCTBO)»

B COXPAHEHHH YCTOMYUBOCTH
arpodKOCHUCTEM

9.7

YpOOIKOCHCTEMBI.
DKOMOHHUTOPUHT

Ypb6o3kocucteMbl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
['oponckas ¢uiopa u dayHa.
CuHaHTpONH3aIUs TOPOACKON (hayHHBI.
buonornueckoe n X034MCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM

U ypOOdIKOCHUCTEM.

3aKoHOMepHOCTH () OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICICTBUMN
OpPraHU3MOB B SKOCUCTEMAX.
[lepeHOC 3HEPrUH U BEUIECTB MEXKITY
CMEXHBIMH KOCUCTEMAMH.

Y CTOMYMBOCTH OPraHU3MOB,
MOMYJIALINI 1 SKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOMOTEHHBIX
BO3JICHCTBUM.

Meton050russ MOHUTOPUHTA
€CTECTBEHHBIX U AaHTPONOT €HHBIX
HKOCHUCTEM.

JleMOHCTpanun

Tabauywl u cxemol: «IIpumepsl
ypOOIKOCUCTEMY.

IIpakTHyeckas padora

«M3yuyeHue u onucanue
ypOOIKOCUCTEMBI.

PackpeiBaTh conmepkaHue TEPMUHOB
U TIOHATHUI: ypOOIKOCUCTEMA,
CHUHAHTPOIU3ALIMsL, TOpoJicKas (iopa,
ropojickasi ¢payHa, 9KOMOHUTOPHHT.
XapakTepu30oBaTh OCHOBHbBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuceiBaTh OMOJIOTHYECKOE

U XO34CTBEHHOE 3HAUYCHHE
ypOOIKOCUCTEM.

[IpuBOIUTH TPUMEPHI U OLICHUBATH
COCTOsIHUE YPOOIKOCHCTEM CBOEH
MECTHOCTH.

BoIsiBISTE OCOOEHHOCTH TOPOICKOM
dropsl u payHsI.

CpaBHHBaTh YPOOIKOCUCTEMBI

U TIPUPOTHBIC DKOCUCTEMBI
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JlaGopaTopHasi pabora

«M3yuenue pazHooOpa3us METKUX
MOYBEHHBIX YICHUCTOHOTUX B Pa3HbBIX
KOCHUCTEMAX»

Hroro 4acos 1o reme 12
10 | Tema «buochepa — riodanbHas IKOCUCTEM A
10.1 | Buocdepa. Ctpykrypa 2 buocpepa — obuerianerapHas PackpeIBaTh conepKaHue TEpPMUHOB

U cocTaB Ouocdepsl

000s104uKa 3eMJH, TJe CYyIIECTBYET
WM CYIIIECTBOBAA KU3Hb. PazBuTue
npeacTaBiIeHui o 6uochepe B Tpymax
3. 3rocca. Yuenue B.U. Bepnaackoro
0 6uocdepe. Obmactu Guocheps! u ee
cocraB. ’KuBoe BemecTBo Ouochepsl
U ero QyHKIIHH.

JleMOHCTpaL U1

Iopmpemuwi: B. U. BepHanckui,

3. 3roce.

Tabruywl u cxemwl: «I"eocdepbl
3eminy, « ODYHKIIMH )KUBOTO BEILIECTBAY

U IOHATHI: 6nocdepa, KUBoe
BEIIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIECTBO, OMOTEHHOE
BEIICCTBO.

[TpuBoUTH POPMYIUPOBKU OCHOBHBIX
nonoxeHu yuenus B. 1. Bepnaackoro
o Obuocdepe.

XapaxkTepuzoBarb o0act 6nochepsr
U UX COCTaB, Ha3bIBaTh 00JACTH
pacmpoCTpaHEHUS )KHUBOTO BEIIECTBA

B 000;109Kax 3eMJI1 U BBISBIISATD
MPUYHHBI €r0 PA3IMYHOTO
pacnpe/ieICHHUSI.

[lepeuncnsate GYHKIINU )KHBOTO
BelecTBa onocdepsl (razonas,
OKHUCJTMTEIIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAIlMOHHAsA, OMOXUMHUUECKasi).
[IpuBOIUTH MPUMEPHI TPEOOPA3YIOIIETO
BO3/ICHCTBHUS )KUBOT'O BEIIECTBA

Ha Ouocdepy.
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AHanM3upoBaTh U OLICHUBATH
OHMOJOrMYECKYIO HH(POPMALIUIO

0 TI100aJTbHBIX AKOJIOTUUECKUX
npobsiemMax Ouocdepsl, MOTyIaeMyrO
U3 pa3HbIX HCTOYHUKOB.

OuenuBars Bkiaa B. N. Bepuaackoro,
3. 3r0cca B co3/1aHuE yUEHUs

o Oouocepe

10.2

3aKOHOMEPHOCTHU
CYLLIECTBOBAHHUSI
oumocdepsl.
KpyroBopotsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. OcobeHHoCTH 6rocheps
KaK rI100abHOM SKOCUCTEMBI.
JlnHaMUYecKoe paBHOBECHE

B 6rocdepe. KpyroBopoTsI BelecTs
1 OMOT€OXUMHUYECKUE ITUKJIIBI
(yrnepona, azota). PutmuaHocTh
SIBJICHUH B Onocdepe.
JdemoHCcTpanuu

Tabnuysl u cxemoi: «I'eocdepbl
3eman», « DyHKIIMHU KUBOTO
BeriecTBay, «KpyroBopot azora

B TIpupoie», «KpyroBopot yrieposaa
B IIpHpojie», «KpyroBopoT kuciaoposa
B IIpUpoie», «KpyroBopoT BOJIbI

B TIPUPOJICH

PackpsiBaTh cofepikaHrue TEPMUHOB

Y TTOHSTHIA: TJI00aThbHAsI YKOCHCTEMA,
JTUHAMHUYECKOE paBHOBECHE,
KPYrOBOPOTHI BEUIECTB,
OMOTEOXMMHUYECKHUE ITUKJIBI.
XapakTepru3oBaTh 0COOEHHOCTH
ounocdepsl Kak rI100aTbHON
HKOCHCTEMBIL.

Onpenensts GyHKIUIO Orochepbl

B o0ecrieueHnr OMOTeHHOT O
KpPYroBOpOTa BELIECTB Ha IJIAHETE.
XapakTepru30BaTh OCHOBHBIE
KPYrOBOPOTHI: BOABI, yIIIEpO/ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYyroBOpPOTa
Pa3IMYHBIX BEIICCTB.

OneHnBaTh 3Ha4€HUE KPyroBOpOTa
BEIIIECTB JIJIS CYIIECTBOBAHUS KU3HU
Ha 3eMJe.

OOBSCHATH POJIb OPTaHU3MOB
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B OMOJIOTHYECKOM KPYrOBOPOTE
BEIIICCTB.

BBISBIATE TMHAMHUYECKOE PABHOBECHE
omocdepsl.

[TpuBOAUTH IPUMEPHI PUTMUIHOCTH
SIBIICHUH B Onocdepe

10.3 | 3oHaNBHOCTH
ounochepsr. OCHOBHBIC
OMOMBI CYIIIH.

Y cTOMYMBOCTH
ounochepsr

3onanbHOCTH Onocdepsl. [lonstue

0 6uome. OCHOBHBIE OMOMBI CYIIH:
TYH/IpA, XBOWHBIE JIECA, CMEILIAHHBIC

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITMYECKUE JIECA,
BbICOKOropbs. Knmmar, pacTuTenbHbIN
Y )KMBOTHBIA MUpP OMOMOB CYIIH.
CrpykTypa v (QYHKLHS )KUBBIX CUCTEM,
OLIEHKA X PECYPCHOr0 MOTEHIMaIa

u 6nochepHbIX QyHKITHI.
JdemoHCcTpanuu

Tabauywvt u cxemol: «OCHOBHBIE OMOMBI
cymmn», «Knumarnueckue nosica
3emum», « Tynnapay, «Taiiray,
«CMeIllIaHHbIN JIECy,
«1InpoKONUCTBEHHBIN JIECH, «CTENDY,
«CaBanHay, «IlyCTbIHDY,
«Tporueckuit iecy.

Oo6opynoBanue: repbapuu pacTeHUN
pa3HbIX OMOMOB; KOJIJIEKIIUH YKUBOTHBIX

PackpbiBaTh conepkaHue TEPMUHOB
¥ TIOHSTHI: OMOMBI, TYH/Ipa, XBOWHBIE
jeca, CMEIIaHHBbIE Jieca,
LIMPOKOJINCTBEHHBIE JIECa, CTEIIH,
CaBaHHbI, MyCThIHU, TPOIIMYECKHE JIECa,
BBICOKOT'OPBSI.

[Toka3bIBaTh Ha KapTe

U XapaKTepH30BaTh OCHOBHbIE OHOMBI
CyLIH.

CpaBHHMBaTh OCOOEHHOCTHU KJIMMaTa,
MOYB, PACTUTENILHOTO U KUBOTHOTO
MUpa pa3HbIX OMOMOB CYIIU 3EMIIH.
BBISBIATE NPUYMHBI 30HATIBHOCTH

B Ouocdepe

Hroro yacos 1o reme
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11

Tema «YeJsioBeK H OKpYKAKOLIas Cpeaa»

111

BosneiictBue
YeroBeKa Ha onocdepy

2

DKOJIOTMYECKHE KPUBHUCHI U UX
Ipu4YnHbL. Bo3aencTBue uenoseka

Ha Ouocdepy. 3arps3HeHUE BO3AYIITHON
cpennl. OxpaHa Bo3ayxa. 3arpsa3HeHUe
BOJHOM cpenibl. OXpaHa BOJAHBIX
pecypcoB. Pazpymenne noussl. Oxpana
MIOYBEHHBIX pecypcoB. I3meHeHune
KJIMMATa.

JdeMoHcTpauMu

Tabauywl u cxemvl: «3arpsi3HEHNE
arMocepbl», «3arpsi3HeHue
ruapocepb», «3arps3HeHne MOYBbDY,
«ITapaukoBbIi 2P hexT

PackpbiBaTh conepkaHue TEPMUHOB

U TIOHATUM: aTMocdepa, BelecTBa-
3arpsiI3HUTEIHN, TAPHUKOBBIN AP (DEKT,
«030HOBAs JIBIPA», KKUCIOTHBIE
O, Tusipochepa, SBTpopuKaIus
BOJIOEMOB, ITOYBA, 3PO3Hs MIOYB,
NECTULUbI, SKOJOTHUECKUI

KpHU3HUC.

AHanM3upoBaTh aHTPONOT€HHbBIE
(dbakTophl BO3/IeHCTBUS Ha Onochepy
(poJib yenoBeKa B IPUPO/IE) HA Pa3HBIX
JTanax pa3BUTHs YEJIOBEUECKOIO
o0riecTna.

XapakTepu3oBaTh ri100aTbHBIC
AKOJIOTUUECKHE MPOOJIEMBI;

OCHOBHbBIE HCTOYHUKH aTMOC(HEPHBIX
3arpsI3HEHNI; 9KOJOTUYECKNE
po0OJIEMbl, CBSI3aHHBIE C YBEJIMYEHUEM
TpPaHCIOPTa B KPYIHBIX TOPOAAX;
IBTPO(DUKAITNIO BOJOCMOB;
NOCJIEACTBUS 3arpsiI3HEHUSI BOJT
XUMUYECKUMH BEILIECTBAMH;
BO3/ICIICTBHE YEJIOBEKAa HA TOYBEHHBIN
IIOKPOB.

AprymMeHTUpOBaTh 3HAYEHUE
JKOJIOTUYECKUX 3HAHUU B PEILICHUU
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BOITPOCA O MOJIJIEPKAHUN YCTOMYNBOCTH
ounochepsl

11.2

AHTpPONIOr€HHOE
BO3JICCTBUE

HAa PaCTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npuposl

AHTPONOreHHOE BO3JCHCTBUE

Ha PACTUTENbHBIN U )KUBOTHBIA MUP.
OxpaHa pacTUTEIILHOT'O U 5KUBOTHOTO
Mupa. OCHOBHBIC IPUHIIUITBI OXPAHbI
npupoasl. Kpacusie kauru. Oco6o
OXpaHseMble TPUPOJIHBIE TEPPUTOPUHI
(OOIIT). borannyeckue cajbl

Y 300JIOTMYECKUE TTAPKH.
JleMOHCTpaLu1

Tabnuyst u cxemwvt: «Ocobo

OXpaHACMBIC IIPUPOAHBIC TCPPUTOPUND).

Oo6opynoBanue: pororpaduu
OXPaHSAEMbIX PACTEHUN U )KUBOTHBIX
Kpacnout kauru PO, Kpacnoit kHuru
permoHa

PackpriBaTh conepkaHue TEPMUHOB
Y TIOHSITUI: COKpAILICHUE
Oropa3zHooOpaszus, OXpaHa IPUPOIbI,
0c000 OXpaHseMble TPUPOTHBIE
tepputopuu (OOIIT), GoTannueckuit
call, 300JIOTMYECKAN MapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHHUH U )KUBOTHBIX.

[IpuBOAUTH IPUMEPHI IPSMOTO

Y KOCBEHHOT'O BO3/ICHCTBUS YEIOBEKA
HAa PACTUTEJbHBIN U )KUBOTHBIN

MHUD.

XapakTepu30BaTh MPUHIUIIBI
«BceMupHOM cTpaTternn OXpaHbl
PUPOIBI».

[lepeuncnsiTe 0COOCHHOCTH Pa3IUYHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PacroJIOKEHHBIX B CBOCH MECTHOCTH.
JlokasbIBaTh Ha IPUMEPAX OMACHOCTh
COKpaIieHus OU0JI0TUUECKOro
pazHoo0pa3ust 3emMiIH.

[IpuBOANTH IPUMEPHI PEAKUX

Y MaJIOYMCIICHHBIX BUJIOB PACTEHUI

Y KUBOTHBIX CBOCM MECTHOCTH,
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3aHeCEHHbIX B KpacHble KHUTH
pernonoB u KpacHyro kaury PO

11.3 | PaumonanbsHoe 2 OCHOBHBIE TPUHIUIIBI YCTOMYUBOTO PackpsiBaTh conepkaHue TEpPMHUHOB
IIPUPOJIOIIOJIL30BAHNE pPa3BUTHSI UETIOBEYECTBA U PUPOJIBI. Y TIOHSTUH: PallMOHATILHOE
U yCTOMYMBOE PanmonaibHOE NpUpPOONOIb30BaAHKE PUPOIONIONIB30BAHUE, YCTOMUNBOE
pa3BUTHE U COXpaHEeHHE OMOJIOTUYECKOTO pa3BUTHE, TPUPOIHBIE PECYPCHI,
paszHooOpazus 3eMiu. AKOJIOTHYECKUH CIIE]I.
OO11ue 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE TPUHIMUIIBI
r7100aIbHBIX SKOJIOTHYECKHX YCTOMYUBOTO Pa3BUTHsI YEJIOBEUECTBA
Kpu3ucoB. OcobeHHOCTH Y TIPUPOJIBIL.
COBPEMEHHOI'0 KPU3UCa U €ETO OnuceiBaTh HEUCYEPIIAEMBIE
BEPOSITHBIE ITOCIIEICTBHS. Y UCYEPIIaeMBbIE IIPUPOJIHBIE PECYPCHI,
Pa3BuTue METOA0B MOHUTOPHUHTA MOTYEPKUBAsSI OTHOCUTEJIBHOCTh
Pa3BUTHSI OMACHBIX TEXHOT€HHBIX HEUCYEPIIaeMOCTH IIPUPOIHBIX
ITPOLIECCOB. pPECYPCOB; XapaKTEPU30BaTh MPOLECCHI
JleMoHCTpaUK UX BO3HUKHOBEHHUS U YCIIOBUS CPEbL,
Tabruywl u cxemwvr: «Moaenu OPUBOASIINE K UX (OPMHUPOBAHHUIO.
YIPABJIIEMOTO0 MUPA» PackpbiBaTh npo0aeMbl pariioHaIbHOTO
IPUPOIONOJIB30BAHUS U HAXOUTh IIyTH
UX pELICHUS
Hrtoro 4yacoB o teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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NEPEYEHBb (KOJUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBI CPEJHETI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COIEPKAHUA 110 BUOJIOT'UH

IIpoBepsiembie Ha EI'D mo Ouosioruu TpedoBaHus K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 0opa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiemble TpeOOBaHUS K MIPEIMETHBIM Pe3yJIbTaTaM OCBOSHUS
OCHOBHOM 00pa30BaTeIbHOM IIPOrpaMMBI CPETHETO 00IIIEero
oOpa3oBaHUs

1

CdopMupoBaHHOCTh 3HAHUK O MECTE W POJM OMOJOTUU B CUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHU COBPEMEHHOW E€CTECTBEHHO-
HAYYHOW KapTUHBI MUPA, B TIO3HAHUHU 3aKOHOB MPHUPOABI U PEIICHUU
KU3HCHHO  B@XHBIX  COIMAIBLHO-DTHYECKUX,  IKOHOMHYECKHX,
DKOJIOTMYECKUX TMPOOJIeM dYeIOBeUeCTBa, a TakKe B PEIICHUU
BOIIPOCOB PAIlMOHATIHFHOT'O TIPUPOJIOTIOIB30BaHMs, B (POPMHUPOBAHUH
IIEHHOCTHOI'O OTHOIICHHMsS] K TIpUpoje, OOIIECTBY, YEJIOBEKY;
0 BKJIaJIe POCCUMCKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
Oounonoruu

Brnanenne cucremoil 3HaHME 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHMS, UCIIOJIB3YEeMBIX B OMOJOTHUECKUX HCCIISIOBAHUIX JKHBBIX
OOBEKTOB U DKOCUCTEM (ONHCAaHUE, W3MEpPEHUEe, IMPOBEIICHUE
HaOJIIOJICHNH); CIOcOOaMM BBISBICHHUS M OICHKH aHTPOIOTCHHBIX
W3MEHECHUU B MIPUPOJIE.

YMeHue BbIIBUTATh THIIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTAUIBHBIMU
cpenctBamu, GOPMYIUPYS TII€NIb KCCICIOBaHUS, aHAIM3UPOBATH
MOJYYECHHBIE PE3YJIBTAThI U AEIaTh BHIBOJBI.

BrisiBieHHE 3aBUCHMOCTH MEXIY HCCIEAYEMBIMH BEJIMYMHAMH,
00BSCHEHHE TOJYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHHE BBHIBOIOB
C UCITOJIb30BAHUEM HAaYYHBIX ITOHATHM, TEOPUU U 3aKOHOB

YMeHue BianeTh CHUCTEMOM OHOJIOTMYECKMX 3HAHUM, KOoTopas
BKJIFOYAET: OCHOBOIIOJIAralolne ONOJIOrMYECKUEe TEPMUHBI M TIOHATHS
(Ku3Hb, KJI€TKa, TKaHb, OpraH, OPraHW3M, BHUJ, MOMYJIAIIUS,
JKocHUcTeMa, OuolreHo3, Ouocdepa; MeTabOIU3M, TOMEOCTa3,
KJIETOYHBII ~ MMMYHUTET, OWOCHHTE3 Oeiika, OHOMOJIUMEpHI,
JTUCKPETHOCT, CaMOPETYIIAIIHS, CaMOBOCIIPOHM3BEICHHE,
HACJICICTBEHHOCTh,  M3MEHYUBOCTh, DHEPrO3aBUCUMOCTH,  POCT
U Pa3BUTHE);
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Ouonoruueckue  Teopuu:  kietouHas Teopus 1. IlIBanHa,
M. Ilneiinena, P. Bupxosa; KJI0HaIbHO-CEJIEKTUBHOIO UMMYHUTETA
IL Opnux, nn MeuHukoBa, XpOMOCOMHas TEOpHUs
HacneAacTBeHHOCcTH T. Moprana, 3aKOoH 3apOABIIIEBOrO CXOACTBA
K. bapa, sBomonnonnas reopus Y. /lapBrHa, CHHTETUYECKAs TEOPUS
ABOJIIOLINH, TeopHs aHTponoreHesa Y. JlapsuHa; Teopus 61MoreoueHosa
B.H. CykaueBa; yuenue H.M. BaBuioBa o meHTpax MHOrooOpasus
U TIPOMCXOKJICHHS KYJIbTYpHBIX pacTeHni, yuenue A.H. Ceeprosa
0 MYTAX M HANpasJlCHUX dBoyroLMM, yuyeHue B.M. BepHanckoro —
o ouocdepe); 3aKoHBI (€AUHOOOPA3HS ITOTOMKOB IIEPBOT0 TTOKOJICHHS,
pacIICIUIEHUs MPU3HAKOB, HE3aBUCUMOI'O HACJICIOBaHUs NPU3HAKOB
I'. Mennens; CUEIJIEHHOIO HACIeNOBaHUs NPU3HAKOB U HAPYIIEHUS
cuerieHuss reHoB 1. MopraHa;  TrOMOJIOTMYECKMX  PsIOB
B HaclyieACTBeHHOW u3MeHunBocTd H.M. BaBunoBa; reHernueckoro
paBHoBecus JIx. Xapnu u B. BaiiHOepra; 3apoJibIIIIeBOIO CXOJICTBA
K. bapa; 6uorenernueckuii 3akoH 3. ['exkenst, ©. Mromnnepa);
MPUHIUIBI (YUCTOTHI TaMET, KOMILIEMEHTAPHOCTH );

npaswia (MuaumymMa FO. JInGuxa, sKoIornyeckoi mupaMuabl YUcel,
OroMacchl U YHEPrUn);

runore3sl  (koarepatHoit AWM. Omnapuna, mnepBUYHOro OyabOHA
Jx. Xonnerina, mukpocdep C. Dokca, pudbo3zuma T. Uek)

YMeHue pemath TMOUCKOBBIE OHOJIOTMYECKUE 3a7aud; BBISBIATH
MPUYUHHO-CJIC/ICTBEHHbBIE CBSI3U MEXTY UCCTIETyEeMbIMU
OMOJIOTUYECKUMH OOBEKTaMHM, TPOIECCAMH U SBJICHUSIMU; JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJyYE€HHBIX PE3YIbTAaTOB;
COCTaBIIATh TEHOTHITMYCCKUE CXEMBI CKPEIIIMBAHUS IS Pa3HBIX TUITOB
HACJICIOBaHUS TIPH3HAKOB Yy OPraHW3MOB, COCTABIATh CXEMBI
MepeHoca BEIIeCTB W JHEPruu B IKOcHcTeMax (LeMd MUTAHHS,
TUILIEBBIE CETH)

VYMeHue  ycraHaBiIMBaTb ~ B3aUMOCBS3M  MEXKIYy  CTPOCHHUEM
U (QyHKOUSAMHU: OPraHOMJOB, KJIIETOK pa3HbIX TKAaHEW, OpraHaMu
U CUCTEMaMH OpPIraHOB Yy PAaCTEHUH, )KUBOTHBIX M YEJIOBEKA; MEXIY
JTamaMu OOMEHa BEIIECTB; dTallaMy KJIETOYHOTO IIUKJIa U KU3HEHHBIX
LIMKIOB  OPraHW3MOB; d3TallaMH  AMOPHOHAIBHOTO  PA3BHUTHS;
TE€HOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U PaKTOpaMH Cpeibl OOUTAHUS;
MpOLECCaMH  HBOJIIOLIMM;  JBIKYIIMMH CHJIAMH  aHTPONOTeHE3a;
KOMIIOHEHTaMU PA3JIMYHBIX 3KOCUCTEM U MPUCIOCOOJIEHUSMU K HUM
OpPraHHU3MOB

YMeHue BBIACIIATh CYIICCTBCHHBIC ITPU3HAKH:
CTPOCHHA BUPYCOB, KIICTOK IIPOKAPHUOT U 3YKAPUOT, OAHOKIICTOYHBIX
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Y MHOTOKJIETOYHBIX OpraHU3MOB, BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTPOCHHUS OPraHOB M CHCTEM OpPraHOB pPACTEHUH,
’KUBOTHBIX, YeJI0BeKa; IIPOLIECCOB KU3HENIEATEIbHOCTH,
NPOTEKAIOUINX B OpPraHM3Max pacTeHUN, MXUBOTHBIX U YEJIOBEKA;
OMOJIOTHYECKUX TIPOLIECCOB: o0oOMeHa BemecTB (MeTaboiu3m),
uH(poOpMalM W TpPEBpAILEHUsS >HEPruu, OpOoKeHHs, aBTOTPOPHOIO
U TreTepoTpoHOro TUIOB MHUTaHUS, (POTOCMHTE3a U XEMOCHHTE3A,
MHUTO3a, M€I03a, raMeTOreHe3a, SMOpUOrenes3a, NoCTIMOPUOHAIILHOTO
pa3BUTHS, PAa3MHOXKEHMS, WHIUBUIYAJbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOreHe3a), B3aUMOJICUCTBUS T'€HOB, TE€TEPO3MCa; JACHCTBUMI
HUCKYCCTBEHHOTO  OTOOpa,  CTaOWJIM3HPYIOIIEro,  JBMXKYIIETO
M Pa3pbIBAIOIIETO €CTECTBEHHOIO0 OTOOpa;  auIoNaTpU4YECKOro
U CHUMIIATPUYECKOTO BHA000pa30BaHMS; BIUSHUS IBHKYIIUX CHII
HBOJIIOIIMM  HA  TEeHOPOHJ  TOMYJSIUU;  ITPUCITOCOOIEHHOCTH
OPraHM3MOB K Cpele OOuTaHus, 4YepeloBaHUs HampaBICHUM
HBOJIIOIIMH; KPYTOBOPOTA BEIIECTB M MTOTOKA YHEPTHH B IKOCHCTEMAaX

ChopMupoBaHHOCT, yMEHHS BBIICIATh CYIIECTBEHHBIE TMPU3HAKU
BUPYCOB, KJIETOK TMPOKAPHOT M DJYKAPHOT, OJHOKIECTOYHBIX
M MHOTOKJIETOYHBIX  OpraHW3MOB,  BHJOB, OHOTEOIICHO30B
U DKOCHUCTEM; OCOOCHHOCTH  MPOIECCOB OOMEHa  BEIIECTB
MU TIPEeBpPAICHHUS JHEPruM B KIETKe, (POTOCHMHTE3a, IIACTHYSCKOTO
M DHEPreTHYeckoro oOMEeHa, XEeMOCHHTE3a, MHUTO03a, MeEio3a,
OIUIOAOTBOPCHMS, Pa3BUTHUS W Pa3MHOXKCHUS, WHIWBHIYAIbHOTO
pa3BUTHsI opraHu3Ma (OHTOreHes3a), OOpbObI 3a CYIIIECTBOBAHUE,
€CTECTBEHHOI0 OTOOpa, BUJI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHW3MOB K Cpe/le OOMTaHMSs, BIMSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOIIOTEHHBIX M3MEHEHUM B DJKOCUCTEMAx CBOEHM MECTHOCTH,
KPYroBOpOTa BEIIECTB U IPEBPAIEHUS SHEPTUH B Onochepe

Ymenue UCII0JIb30BaTh COOTBETCTBYIOIIUE apryMeHTBHI,
OMOJIOTUYECKYI0 TEPMHUHOJIIOTHIO U CUMBOJIHUKY JUIS JOKa3aTeIbCTBA
POZICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKHUX IPYIIT; B3aUMOCBS3H
OpPraHM3MOB M Cpelbl OOMTAaHMS, EJUHCTBA YEIIOBEYECKHX pac;
HEOOXOJIMMOCTH  3J0pOBOro  o0pa3a  KU3HHM,  COXPaHEHHUS
pa3HooOpa3usi BUAOB U SKOCHCTEM KaK YCIOBHUS COCYILECTBOBAHHUS
IPUPOJIBI U YEJIOBEUECTBA

YMeHHE KPUTHYECKH OILICHUBAaTh HHOOPMAIIUI0 OHOJIOTHYECKOrO
COJICPKaHUsI; MHTEPIPETUPOBATh ITUYECKHUE ACTIEKThI COBPEMEHHBIX
HCCICAOBAHUM B OHMOJIOTUH,  MCIHWIIMHE,  OHOTCXHOJOTHHU,
paccMaTprBaTh TII00ATBHBIC YKOJIOTHUECKUE TIPOOJIEMbI COBPEMEHHOCTH,
(hopMHUPOBATH TT0 OTHOIIEHUIO K HUM COOCTBEHHYIO IMTO3HUITHIO
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IlepeyeHb 3J1eMEeHTOB cOep:KaHus, NpoBepsaeMbIx HA EI'D mo Ouostornun

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPIKAaHUA

1

buonorus kax HayKa. JKuBbIC CHCTEMBI U UX HN3YyUCHUC

11

CoBpemeHHast OMOJOTHS — KOMIUICKCHas Hayka. buwosnormdeckne HaykKu
U u3ydyaeMble UMM TpoOseMbl. DyHaaMeHTanbHBIC, MPHUKJIATHBIC
Y TIONCKOBBIC HaYYHBIC UCCIICIOBAHNS B OMOIOTHH.

3HaueHue Onoyiornu B OpMHUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYUHOU
kapTuHbl Mupa. [Ipodeccun, cBs3anabie ¢ Ouonorueid. 3HaueHue OMOIOTUN
B MPAKTHYECKOU JACATCILHOCTH YeJIOBEKa: MEIHUIIMHE, CEIIbCKOM XO3SHCTRBE,
IPOMBIIIUIEHHOCTH, OXPAaHE MTPUPOJIBI

1.2

JXKuBble cuCTeMBI Kak mpeameT u3ydeHus Owmonoruu. CBOKMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTHh U IEJIOCTHOCTD,
CJIO)KHOCTD u YIIOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
CcaMOOpraHu3aINs, CAaMOBOCIIPOU3BEACHHE, PA3APAKUMOCTh, N3MEHYNBOCTD,
POCT U pa3BUTHE.

YpOBHH OpraHu3aluy J>KUBBIX CHCTEM: MOJICKYJIIPHBIA, KJICTOUHBIMH,
TKaHEBBIH, OPraHU3MEHHBIN, TOMYJSIIMOHHO-BUAOBOM, 3SKOCHUCTEMHBIN
(buoreoneHoTHUECKU ), OrochepHsbIit. [Iporecchl, MPOUCXOMSIINE B KUBBIX
cuctemax. OCHOBHBIC MPU3HAKH )KUBOTO. JKM3HB Kak (popma CyIecTBOBaHUS
MaTepHun

1.3

Meroasl Ouonornueckoi Hayku. HaGmronmenue, naMepeHue, SKCIICPUMEHT,
cucreMarusanus, meraaHanu3. l[loHsTHE O 3aBUCHUMOM W HE3aBUCHMOM
nepeMeHHoOM. llnanupoBanue skcnepumenta. I[locraHoBka u mpoBepka
runore3. HyneBas rumoresa. IloHsThe BBIOOPKHM U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouosnormveckux gaHHbIX. OlIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ysbTaToB. [IpUYMHBI UCKaXEHUSI pe3yJIbTaTOB AKcnepuMeHTa. [lonstue
CTaTUCTUYECKOTO TeCTa

Knerka xak Onoyiornueckas cuctema

2.1

Knerka — cTpykTypHO-(pyHKIIMOHANbHAS €QuHUIA KUBOro. Mcropus
oTkpeITHs KiIeTku. PaGotel P. I'yka, A. JleBenryka. Kierounas teopus
(T. IBanu, M. llneiinen, P. BupxoB). OcHOBHBIE ITOJIOKEHUSI COBPEMEHHO
KJIETOYHOW TEOPHH.

Metoapl  MOJEKYISIPHOM M KJIETOYHOM  OWOJOTMU:  MHMKPOCKOMUS,
xpomaTtorpadusi, aneKkTpodopes, METOJ MEUYEHBIX aTOMOB,
muddepenumanbHoe HEHTPUPYTHPOBAaHUE, KYIbTUBUPOBAHUE KIETOK

2.2

XHWMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOIIEMEHTBHI.
Bona u ee poisb kak pacTBOPUTENS, pEAreHTa, y4acTHE B CTPYKTYpUPOBAaHUU
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KJIETKHA, TEIUIOPETyasud. MmuHepadbHbIe BEMIECTBA  KJIETKH, UX
Ounosyorudeckas poJib. Poibh KaTHOHOB U aHHOHOB B KJICTKE.

buonoruueckue mnomumepnl. benku. AMHHOKHCIOTHBIM COCTaB OEIJIKOB.
CrpykTypsbl 6enkoBoOM MoJieKybl. [lepBudHas cTpykrypa Oelika, menTHaHas
CBsI3b. BTOpuyHas, TpeTWyHas, YeTBEpTUYHAs CTPYKTYphL. JleHaTyparius.
CaotictBa OenkoB. Kimaccudukarus OenkoB. buonornueckue ¢GyHKIUNA
OeJKOB.

YrneBosbl. Monocaxapumpl, JIACAXapHU/IbL, OJIMTOCaXapUIbl
U noycaxapuabl. OOIIMH TIaH CTPOCHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA
yrIeBOM0B. bronorndyeckrne QyHKIMM YTIIIEBOIOB.

Jlumuael.  T'mapodunsHO-TUapOPOOHBIE  cBoiicTBa.  Kiaccudukarms

munuaoB.  Tpurmumepunbl,  Gochomumuabl,  BOCKH,  CTEPOUJIBL
buonornueckne ¢yuknuu munuaoB. OOmue CBONCTBA OMOIOTHMUECKHUX
MeMOpaH  —  TEKYy4ecTb, CIIOCOOHOCTH K  CaMO3aMBIKaHHIO,
TIOJTYIIPOHHUIIAEMOCTb.

HyxnennoBeie kucnotel. [JHK n PHK. CTpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpr. Ilpunmun kommiementapHoctu. [IpaBuno  Yapradda.
Crpykrypa IHK — nBoiinasa cninpanb. MecToHax0xAeHUE U OUOIOrHYEeCKUe
¢yuxuuu JJTHK. Buast PHK. @yuknun PHK B knetke.

Crpoenue momnekynbsl AT®. Makpospruueckue cBsizu B Moliekysie ATO.
buonornueckue ¢ynkiuu AT®. BoccTaHOBIEHHbIE NEPEHOCUUKH, HUX
¢yukuuu B kierke. CexkenupoBanue JJHK.

CrpyktypHas 6uosiorusi: OuoXxumMudeckue u 0nopru3nIecKre uccaeaoBaHusl
COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJT

2.3

Tumpl KIETOK: JyKapuoTHYecKas W Mpokapuotudeckas. CTpyKTypHO-
G yHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CtpoeHue MNpoKapuoOTHYECKOM KJeTku. KiierouHass CTeHKa OakTepuid
u apxeid. OcCOOEHHOCTH CTpPOEHUsI TeTepoTpoPHOM U aBTOTPOPHOU
IPOKAPUOTUYECKUX KIETOK. MeCTO U poJib MPOKAPHOT B OMOIIEHO3aX.
Crtpoenue u (GYHKIIMOHHPOBaHUE AYKapUOTUYECKON KJIETKHU.
[Inazmarnueckas memOpaHa (ruazmanemma). CTpykTypa Iu1a3MaTudecKon
MeMOpaHbl. TpaHCHOPT BelIeCTB Yepe3 IUIa3MaTHUYECKyl0 MeMOpaHy:
naccuBHbIN (quddy3us, obnerdyennas nuddys3us), aKTUBHBIN (TIEPBUYHBII
U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomynpoHuiiaeMocts MeMOpaHBbI.
Pabora HaTrpuii-kanueBoro Hacoca. DHJOLMTO3: MHUHOLMTO3, (aronuTo3.
Ox3o1uto3. Knerounas crenka. CTpykTypa U QYHKIIMH KIETOYHON CTEHKHU
pacTeHuii, rpuooB.

[Mutomnasma. [{uto3osb. [utockener. [ABuxeHnne nuToniaa3Mbl. OpraHouabl
kieTkd. OqHOMEMOpaHHbIE OPTaHOU Bl KIETKU: SHOMIIA3MATHIECKas CeTh
(OIIC), anmapatr ['omboXkH, JM30COMBI, HX CTpPOCHHE U (DYHKUIHU.
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B3auMocBsi3b  0fHOMEMOpaHHBIX  OpraHousioB  kietku. CrTpoeHue
rpanynsapHoro perukyiayma. CuHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuii (arpaHyisipHbIN) HHAOIIA3MATHUYECKUN
perukynym. CekperopHas ¢yHkuus anmapara [onapmku. Tpancnopt
BCIIECTB B KJIETKE. Bakyonu pacTUTENbHBIX KIETOK. KIeTOuYHBIM COK.
Typrop.

[TonyaBTOHOMHBIE OPraHOUAbI KIETKA: MUTOXOHPUH, TIJIACTUIBI.
Crpoennie u GyHKIIMM MUTOXOHIpHM U mactui. [lepBuyHbie, BTOpUUHbBIE
U CJIOXHBIC TUIACTUIBI (POTOCHHTEIUPYIOMUX IYKAPHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEMKOIIACTHI BBICHINX PACTCHUMU.

HememOpannsie opranousl kietkun CTpoeHue u GyHKIIMA HEMEMOPaHHBIX
OopraHouJioB kietku. Pudbocombl. MukpodunameHTsl. MpblllleyHbIE KIETKH.
Mukpotpyoouku. Knetounsiii nientp. CTpoeHuE W JBUKEHUE KT'YTHKOB
U pecHU4YeK. MUKpOTPYOOUKH IIUTOIIIAa3Mbl. LIeHTprob.

SAnpo. O6omouka sipa, XpOMATHH, KapHOILJIa3Ma, SIAPBIIIKH, UX CTPOSHUE U
¢yHkuuu.  SgepHblii  OENKOBBIM  MaTpUKC. [IpocTpancTBEHHOE
pacroiokeHne XpoMocoM B uHTephasHoMm snape. benku xpomaruna —
TUCTOHBI.

Knerounsie Bkimouenusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK 3YKApHUOT
(pacTUTENbHOM, KUBOTHOU, TPUOHOIN)

2.4

AccumMuiAnMsT M JUCCUMWIISALMS — JIBE CTOPOHBI MeTabonu3Ma. Tumsel
oOMEHa BEMIECTB: aBTOTPO(PHBIM W TE€TEPOTPOQHBIA. YUacTHEe KHCIOpoa
B OOMEHHBIX Ipoleccax. OHEpPreTM4eckoe O0O0ecleUeHHe  KIIETKU:
npespaiieHue AT® B oOMeHHBIX nponeccax. @epMeHTaTUBHBIN XapakTep
peakuuii KJIeTO4HOro Merabosmzma. DepMeHThI, UX CTPOEHUE, CBOICTBA
u  MexanusMm  gedctBua.  Kodepmentsl.  Omimuus  ¢depmMeHTOB
OT HEOPraHMYECKUX KaTanu3aTopoB. belku-akTuBatoppl U  OeNKu-
UHTUOUTOPBL.  3aBHUCHUMOCTb  CKOPOCTHM  ()€PMEHTAaTHUBHBIX  PEAKIIHiA
OT Pa3JIUYHBIX (PAKTOPOB.

IlepBruHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. PorocuHTe3. Ponb
XJIOpPOIIaCTOB B Tmporecce (orocwHTe3a. CBeToBas W TeMHOBas (has3bl.
[IpogyktuBHOCTE  (hoTOCHMHTE3a.  BimsHME  paznuuHbIX  (PaKTOpOB
Ha CKOpOCTh (DOTOCUHTE3a. 3HaUCHUE (POTOCUHTE3A.

XEMOCHHTES. Pasznoob6pasue OpPraHNU3MOB-XEMOCUHTETHUKOB:
HUTpUpUIUpYIOLME  OaKTepUH,  JKelNe300aKkTepuu,  CcepodaKTepuw,
BOJIOPO/IHbIE OaKTepHH. 3HAUEHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3Mmbl. Bunbl Opokenus. IIponykTel OpoKeHHS M HX
UCIOJIb30BaHUE YEIOBEKOM. AHA3pOOHBIE MUKPOOPTaHU3MbI Kak OOBEKTHI
OMOTEXHOJIOTUU U BO30OYAUTENU OOJIE3HEH.

AspoOHBIe OpraHU3MBlI. DTansl SHEPreTUYECKOT0 oOMeHa.
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[TogroroButenbHblid 3Tan. [nMHkonn3 — OECKUCIOPOIHOE PAaCIICTUICHHUE
TJIFOKO3BI.

buonorudeckoe okucieHue, WM KIETOYHOE JAbIXaHue. Pollb MUTOXOHApUIA
B TMporeccax Ouonoruueckoro okuciaeHus. llukinueckue peakiuu.
OxucnurenpHoe (ochopunupoBanue. I[lpeumyniecTBa a’poOdHOr0 MyTH
oOMeHa BemIecTB mepes; aHadpoOHbIM. D(DPEKTUBHOCTh IHEPrETHUUECKOTO
oOMeHa

2.5

Peaknuu matpuyHoro cuutesa. IIpuHINN KOMIIJIEMEHTAPHOCTH B PEAKLIUAX
MaTPUYHOrO CHHTe3a. Peanmuzanus HacleACTBEHHOM UH(opmaluu.
I'enetnyeckun Kox, ero cBOMCTBAa. TpaHCKpUNIMA — MATPUYHBIA CHUHTE3
PHK. [IpyHUMTIBI TPaHCKPUITLUU: KOMILIEMEHTAPHOCTb,
AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD. TpaHCISALMS U €€ ITanbl. Y4acThe
tpancnoptHeix PHK B Oumocunreze Oenka. YcnoBus OuocuHTe3a Oenka.
Koauposanue amunokucnot. Pois pubocom B GnocunTese Oenka.
Opraauzanysi TeHOMa y MPOKapUOT U SYKapHoOT. Perynsdinus akTUBHOCTH
reHoB y npokapuot. ['unoresa onepona (. Kakob, XK. Mano). Perynsius
O0OMEHHBIX MPOIIECCOB B KieTke. KieTouHblil romeocrtas.

Bupychl — HekeTouHble (POpPMBI )KU3HU U OOJIMraTHbIe napa3uTsl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEPUO(aros.

Bupychsie 3a0o0neBanus yeaoBeka, >KUBoTHbIX, pactenuid. CITNJ, COVID-
19, counanpHble 1 MEAUIIMHCKUE TTPOOJIEMBI

2.6

Knerounsli 1muki, ero mepuoasl W peryiasiuusa. Wutepdaza U MUTO3.
Oco0eHHOCTH TPOLECCOB, MpoTeKatoMX B nHTepdase. [loaroropka kieTku
K geneHuto. IlpecuHTernueckuil (MOCTMUTOTHYECKUH), CHUHTETUYECKUU
Y IOCTCUHTETUYECKHUM (MPEMUTOTHUYECKUI) Meproibl UHTEP(PA3BI.
Marpuunbii cunre3 [JIHK-permmukanms. Ilpuauuner perumkanuu JJHK:
KOMIUIEMEHTAPHOCTD, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJIIEIBHOCTb.
Mexanuzm pemmukanuu  JIHK.  Xpomocombl. CTpoeHHE XPOMOCOM.
Temomepsl u Tenomepasa. XPOMOCOMHBIH HAa0Op KJIETKH — KapHOTHIL.
Juniaouaueli W rariouAHbld - HAaOOpbl  XpoMoOcoM. ['oMosioruyHbIE
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenue xnetkn — MuTo3. CTaguud MUTO3a U NPOUCXONSIIUE B HUX
npoueccsl. Tumbl Muto3a. KapnoknHe3 M LIUTOKMHE3. buonorunueckoe
3HAQYEHUE  MUTO3a. Perynmsinmss  MHUTOTHMYECKOIO  IUKJIA  KIETKHU.
[Iporpammupyemast kieTouHasi THOEIb — alonTo3.

O yHKIMOHAIbHAA TEHOMUKA

Opranusm Kak OMoJIOruyecKasi cucrema

3.1

OI[HOKJ'IGTO‘IHBI@ ) KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHmn3mMbl
N MHOI'OTKAHCBBIC OprraHU3MBEI.
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@opMbI pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE)
U 1osioBoe. Buapl Oecrnonoro pa3MHOMKEHHSA: MOYKOBAHME, CIIOPYJSALUA,
dbparMeHTanus, KJIOHUPOBAHHUE.

[TonoBoe pazmuHoxkenue. [lonoBeie kieTkn, uinm ramersl. Menos. Craguun
Mmeno3a. [loBenenne xpomocom B mernose. Kpoccunrosep. bruonornueckuit
CMBICII M€103a U IOJIOBOrO Iporecca. Meno3 u ero Mecro B )KU3HEHHOM
LUKJIE OPTraHU3MOB.

[IpenzaponsiieBoe pazputue. I 'amerorenes y )kuBOTHbIX. [10510BBIE XKeTe3sl.
OO6pazoBaHue W pa3BUTHE TMOJOBBIX KJeTok. CriepMaToreHe3 W OOTeHE3.
CrtpoeHue nosoBbIX KiIeTOK. OIIoI0TBOpEHNE U SMOPHUOHATIBHOE PA3BUTHE
KUBOTHBIX. CrHOCOOBI  OIJIOIOTBOPEHMS:  HAPY)KHOE, BHYTpEHHEE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE OpraHu3MOB (oHTOTEHE3). Cragun
sMOpUOreHe3a >KUBOTHBIX (Ha mpumepe jarymku). JpoGnenue. Tumbl
npoosienns. OcoOeHHOCTH APOOJICHUS MIICKOMHUTAIONINX. 3apOJIbIIICBhIC
JUCTKU (racTpyiisiuus). 3akiajka OpraHoB M TKaHEH M3 3apOJAbIIIEBBIX
JUCTKOB. B3auMHOe BiIMsSHUE 4YacTel pa3BUBAIOLIECTOCA 3apobllia
(oMOpuoHalIbHAsT MHAYKIHUS). 3aKjiajika IJiaHa CTPOCHHUSI KMBOTHOTO Kak
pe3ynbTar  HMEPApXUUYECKUX  B3aUMOJEHCTBHM T'€HOB. Binsnaue
Ha HMOPUOHATILHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOLIEH CpE.bl.
Poct u pas3Butue xuBOTHBIX. llocTamOpuoHanbHbId nepuon. Ilpsmoe
U HempsMmoe pa3BuTue. PazButne ¢ MeramMopo3oM Yy OECrO3BOHOYHBIX
U TIO3BOHOYHBIX JKMBOTHBIX. buHoNOrnueckoe 3Ha4eHUE MPSIMOTO
U HEMpsIMOro Pa3BUTHS, MX pacnpoCcTpaHEHUE B Mpupoae. Tumbel pocta
KUBOTHBIX. DAKTOPBI PETYISIIMA POCTA KUBOTHBIX U yenoBeka. Craguu
NOCTAMOPUOHATILHOTO Pa3BUTUSL y JKUBOTHBIX M delioBeka. llepmonbl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasButue pactenmit. ['amerodur m cropodur. Meiios
B JKM3HEHHOM IuKJe pacteHuil. OOpa3oBaHue CHop B Ipoliecce Meiiosa.
l'amerorene3 y pacreHuid. OIJIOIOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX
OpraHu3moB. JIBOWHOE OIUIOJIOTBOPEHHWE Yy LBETKOBBIX PACTEHUM.
OOpazoBaHue W pa3BUTUE CEMEHU. MeXaHU3Mbl PEryssiliud OHTOT€HE3a
Yy PaCTEHUH U KUBOTHBIX

3.2

HUctopust  craHOBiIEeHMST W pa3BUTUS  TEHETUKM  KAaK  HAyKW.
OCHOBHBIE T'€HETUYECKHE IIOHSATHS M  CHMBOJBL. | OMOJOrMYHBIC
XPOMOCOMBI, aJUICJIbHBIC TCHBI, aJIbTEPHATUBHBIC MIPU3HAKH,
JTOMHUHAHTHBIN U PELIECCUBHBIN MTPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAS
JIMHUS, TUOPUIBI, TCHOTHII, dbeHoTHII. OcHOBHEBIE METOJIBI
TC€HETHUKH: TUOPUIOJIOTUYECKUM,  IIUTOJOTMUYECKU, MOJIEKYJISIPHO -
re€HETUYECKUM
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3.3

Monorubpunnoe ckpemnuBanue. IlepBwiii 3akoH MeHaens — 3aKoH
eauHooOpasusi THOPUIOB TIEPBOro IMOKoJeHUs. [IpaBuiio JOMHUHUPOBAHUS.
Bropoit 3akoH MeHaenss — 3aKOH  pacCIICIUICHUsS  NPU3HAKOB.
[MuTonmornueckue OCHOBBI MOHOTHMOPHIHOTO CKpeliuBaHMs. [ umoresa
YHCTOTHI raMeT.

AHanu3upytoiee CKpEIMBaHUE. [IpomexyTounsbIit Xapakrep
HacJeq0BaHus. PacuienieHre npu3HakoB NPy HEMOJHOM JOMUHUPOBAHUH.
JNurubpunnoe ckpemmBaHue. Tpetuit 3akoH MeHaens —  3aKOH
HE3aBUCHMOI'0 HACJEIOBaHUs MpHU3HAKOB. [luTonmormyeckue OCHOBBI
JUTHOPHITHOTO CKPEITUBAHUSI.

CuemnieHHOe HaclieoBanue npusHakoB. Pa6otel T. Moprana. CuemieHHoe
HACJICIOBAHKUE T€HOB, HAPYIIEHUE CLETIJICHU MEXIY FT€HaMU. XPOMOCOMHas
TE€OpHsl HACJIEACTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIN MEXaHU3M ONpPEAECICHUS 10aa. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TETEPOraMEeTHBIM MOJ.
['enetnueckast CTpykTypa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaAKoB,
CUEIUICHHBIX ¢ moJIoM. ['eHOoTHN Kak nenoctHas cucrema. [Inerorporns —
MHO>KECTBEHHOE TIIECTBHE reHa. MHOXEeCTBEHHBIN aJICIIN3M.
BzaumopelictBue HealieNbHBIX TeHOB. KoMILleMEHTapHOCTh. OMHUCTa3.
[Tomumepust

3.4

BsaumopeiictBue reHoruna u cpeAbl npu  (GopMupoBaHUM (EHOTHUIIA.
N3menunBOoCTh NpU3HAKOB. KaueCTBEHHBIE U KOJIWYECTBEHHBIE ITPU3HAKHU.
Buapl ©13MEHUMBOCTH: HEHACIICACTBEHHAs U HACIIEACTBEHHAS.
MoaudukanronHas HW3MEHYUBOCTb. Ponb cpeasl B (hOpMHUpPOBaHUU
MoAu(UKAIMOHHOW  M3MEHUYMBOCTHM. Hopma  peakuuum  mpu3Haka.
Bapuanuonnsiii psn u BapuanuvonHas kpusas (B. Moranncen). CpoiicTBa
MOJU(PUKALUOHHON N3MEHYUBOCTH.

I'enotunuyeckas HN3MCHYHNBOCTD. CBoiicTBa F€HOTUIINYECKOMN
N3MCHYHMBOCTH. BI/II[BI FeHOTUITMYECKON HM3MEHUYUBOCTH: KOM6I/IHaTI/IBHa$I,
MYyTallUOHHAI.

KomOunaTiBHasT M3MEHYHMBOCTH. MeW03 M IOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON H3MEHYUBOCTA. Poib KOMOMHATHBHOM W3MEHUYHBOCTHU
B CO3/TaHUM TEHETHYECKOT0 pa3HOOOpasus B Mpeeiax OqHOro BU/Ia.
MyranroHHas W3MEHYMBOCTh. BUIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HWHAYLIHUPOBAHHBIE MYyTallMu. SaepHbie
U IUTOIIa3MaThdeckue myrtanuu. CoMaTU4eCKHe W T0JIOBbIE MYTallWH.
[IpyyrHBl BO3HUKHOBEHHMsI MyTalnud. MyTareHel W WX BJIWASHHUE HaA
OpraHu3Mbl.  3aKOHOMEPHOCTM  MYTallMOHHOTO  TIporecca.  3aKOH
TOMOJIOTUUECKHUX PSJIOB B HacliecTBeHHOM n3menunBocty (H.W. BaBumos).
BHesnepHass ©”3MEHYMBOCTh U HACJIEICTBEHHOCTh
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3.5

Kapuorun uenoBeka. MexayHapoaHasi mporpaMMa HMCCII€IOBaHUS TeHOMa
yenoBeka. MeToabl M3Yy4EHHMSI TEHETUKH 4YeJOBEKAa: TIEeHEaJlOrMYeCKH,
OJIM3HELOBBIN, IIUTOT€HETHYECKUM, MONYJISIIIMOHHO -CTaTUCTUYECKUH,
MOJIEKYJApHO-TeHeTHYeCKUd. COBpEMEHHOE ONpEJCICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE  CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUWE, B TOM YHCIIC
¢ momomieio IIIIP-amanm3a. HacnemcrBenHple 3a0o0iieBaHUS dYeIOBEKA.
['enHble 1 XpOMOCOMHBIE 00JIE3HU YeloBeKa. boJjie3HU ¢ HacyieICTBEHHON
MPEAPACIIONOKEHHOCTBIO. 3HaueHue MEIUIMHCKON T€HETUKHU
B MPEIOTBpAIIEHUH U JICUCHUM TEHETUYECKUX 3a00JICBaHMI YeJoBeKa.
CTBOJIOBBIE KIETKHU

3.6

JlomecTukanus M CeleKluus. 3apoKJICHHE CENEKIMU U JOMECTUKAILIUU.
Yuenne H.M. BaBmioBa o 1eHTpax NPOWCXOXKACHHUS W MHOTOOOpa3us
KyJIbTYPHBIX pacTeHHi. Ponb cenekuum B CO3JaHMHM COPTOB PACTEHHUU
U 1opoJ XKUBOTHBIX. COpT, MOpo/ia, ITaMM. 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HacieAacTtBeHHoW wu3MeHuuBocth H.M. BasuioBa, ero 3HaudeHue
JUTSI CEJIEKIIMOHHOM paOOTHhI.

Meronbl ceneKuMOHHOM padoThl. FcKyccTBEHHBIM OTOOp: MacCOBBII
U WUHAUBUAYaJbHBIA. JTanbl KOMOWHAIMOHHOW cenekiuu. McnbeiTanue
npou3BOAUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIbIO
OLICHKM (peHOTUIa MOTOMCTBA M OTOOP MO M'€HOTUIY C MOMOIIBIO aHAJIN3a
JTHK.

UckyccTBeHHBI ~ MyTareHe3 KaK METOJ  CENIEKIIMOHHOM  paloThI.
PaguanoHHbli W XUMWYECKHM MyTareéHe3 KakKk MCTOYHUK MYyTalldi
y  KyIbTypHbIX ¢dopM opraHu3moB. lcmonp3oBaHwe T€HOMHOTO
pedaKkTHUpOBaHUsT M MeToji0oB pekomMOumHaHTHBIX JIHK mma momydenus
MCXOJTHOI'O MaTepuaa sl CeJICKIUU.

[Tonyuyenune MOJIUTIIIOUIOB. BuyrpuBuagoBas rUOpUAN3aLINSL.
brnuskoponcTBeHHOE CKpellMBaHue, WM HWHOpuauHr. HepoactBeHHOE
CKpelIMBaHUE, WM ayTOpuauHr. lerepo3c ®  ero  MPUYHHBIL.
Hcnonbs3oBanue rerepo3uca B cenekuuu. OtaaneHHas THOpHAM3ALIMSL.
[Ipeononenne Gecnmoans MEKBHIOBBIX THOPUIOB. JIOCTIKEHUS CEIEKITNT
pPacTEHNUN U )KUBOTHBIX

3.7

OOBeKThI, UCHOJb3yeMblE B OMOTEXHOJOTHH, — KIETOYHBIE U TKAHEBHIE
KyJbTYpbl, ~MHKPOOPTraHW3Mbl, HMX XapaKTepucTUKa. TpaauuuoHHas
OMOTEXHOJIOTUA: XJIEOONEUEHUE, MOIYyYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEIIHUE. MukpoO6H1oa0ruyecKuii CUHTE3. OOBeKTHI
MUKpPOOMOJIOTHYECKUX TeXHoJaorui. IIpon3BoacTBo Oenka, aMUHOKUCIOT
M BUTAaMHUHOB. VICKYCCTBEHHOE  OIUIOJOTBOpEHME. PeKOoHCTpyKius
AWLEKIETOK W KIOHUPOBAHHUE >KMBOTHBIX. METOA TpaHCIUIAHTALUU SAEp
KJIETOK.
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XpoMocoMHass M TEHHas WHXeHepus. VCKycCTBEHHBIM CHHTE3 TIeHa
U KoHCTpyupoBaHue pekoMOnHaHTHBIX JIHK. JlocTikeHus: U MepCreKTHUBEI
XpPOMOCOMHOM M TE€HHOW HWHXXEHEepHUU. METUIMHCKHE OMOTEXHOJIOTHH.
Hcnonb3oBaHre CTBOJOBBIX KJIETOK

Cucrema 1 MHOTOOOpa3re OPraHMYeCcKOro MUpa

4.1

buonornyeckoe pazHooOpasue opraHu3moB. CoBpeMeHHas cucTema
oprannyeckoro Mupa. [IpuHiuns! kiaccuukanuu oprann3MoB. OCHOBHbBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH  CTPOEHUSI U JKU3HENESITCIBHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakTtepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OTHOKICTOUYHBIE
BOJOPOCIH, Jpyrue MnpoTuctsl. KosloHManbHbIe OpraHu3Mbl. J[BukeHHe
OJTHOKJICTOYHBIX OpPraHU3MOB: aMeOOHIHOE, >XI'yTUKOBOE, PECHUYHOE.
3ammTa y OTHOKJIETOYHBIX OpraHu3MOB. Pa3ipaKuMOCTh Y OTHOKJIETOUHBIX
Opranu3moB. Takcucsl

4.2

MHOrokneTounsle pacTeHus. B3anmMoCBI3b 4YacTei MHOTOKJIETOYHOTO
opranu3ma. TkKaHW, Opraibl M CHCTEMBl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. OpraHu3m Kak eauHoe 1enoe. Tkanum pacrenHuid. Tumbl
pacTUTENbHBIX TKaHEH: oOpa3oBaTeiabHas, MOKPOBHAs, MPOBOASIIA,
OCHOBHas, MEXaHHYeCcKasl. OcobeHHoCcTH CTpOCHUH, byHKIMI
Y PACIOJIOKEHHS TKAHEW B OpraHax pacTEeHUM

4.3

BereratuBHble M TE€HEPATHBHBIE OpraHbl pacTeHUU. OYHKIWHA OpPraHOB
u cuctem opraHoB. Kapkac pacrenuid. J[BuK€HHE MHOTOKJIETOUYHBIX
pacTeHuii: Tponu3Mbl W HacTuu. llorjomeHue BOABI, YIJIIEKHUCIOrO rasa
U MHUHEpAIbHBIX BEHIECTB pacTeHusiMH. Jlpixanue pacreHuit. duddyszus
razoB 4epe3 IOBEPXHOCTh KIETKU. TpaHCHOPTHBIE CUCTEMBbI PACTECHHM.
Brinenenue y pacteHuid. 3amuTa y MHOTOKJIETOUHBIX pacTeHuid. Kyrukyna.
CpencrBa macCUBHOW U XUMHUYECKOH 3alIUThl. DUTOHLIHIBI.
PaznpaxxumocTs U peryisinys y opranusMoB. PaznpaxxumMocTs U peryisinus
Y MHOI'OKJIETOYHBIX pacTeHUi. POCTOBBIE BellleCTBA U UX 3HAUYCHUE

4.5

MHOrOKJIETOYHBbIE XUBOTHBIE. B3aMMOCBA3b 4YacTe€ll MHOI'OKJIETOYHOI'O
opranusma. TkaHM, Opransl M CHUCTEMBl OpPraHOB MHOI'OKJIETOYHOI'O
opranu3Ma. OpranusM Kak eauHoe nenoe. ['omeocras. TkaHu >KMBOTHBIX
U 4esoBeKa. THIIbl KMBOTHBIX TKAHEW: DIIUTENUAIbHAsA, COCAUHUTEIbHAS,
MblIllIeyHas, HepBHasA. OCOOEHHOCTU CTPOEHUsA, PYHKIIMN U PacIOIOKEHUS
TKaHEH B OPraHax KMBOTHBIX U YEJIOBEKA

4.6

Opradbl U CHCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMU OpPraHOB M CHUCTEM
opranoB. Omnopa Tena  opraHu3moB. CkeneTrbl  OJHOKJIETOYHBIX
U MHOTOKJICTOYHBIX JKMBOTHBIX. HapyXHBII W BHYTPEHHUN CKeJeT.
CrtpoeHue U TUIBbI COEUHEHHS KOCTEH.
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JIBM)KCHHE MHOTOKJIETOUHBIX >KHBOTHBIX. IluTanue xuBOTHBIX. [luTaHue
MO3BOHOYHBIX JKUBOTHBIX. JIpIXaHWe IKWBOTHBIX. KOXXHOE JbIXaHUE.
’KabepHoe u jierouyHoe JAbIXaHue.

JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX. DBOJIIOIIMOHHOE YCI0KHEHHUE CTPOSHUS
JIETKUX TO3BOHOYHBIX JKWUBOTHBIX. JlpIXaTenpHash CHUCTEMa dYeOBEKa.
MexaHu3M BEHTWISILIUU JIETKUX Y TMTHI[ U MJICKOMHUTAOMIMX. TpaHCropT
BEIIECTB Y OPraHU3MOB. TpPaHCIOPT BEIIECTB Y >KUBOTHBIX. KpoBeHOCHas
cuctemMa u ee opranbl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX YKUBOTHBIX.
Kpyru kpoBooOpareHusi. DBOJIONMOHHBIE  YCIOKHEHUS ~ CTPOCHUS
KPOBCHOCHOH  CHCTEMBl  IIO3BOHOYHBIX  JKMBOTHBIX.  BBIeneHue
y oOpranu3MoB. BrinencHue y >KUBOTHBIX. COKpaTHUTEIbHBIC BaKYOJIH.
Oprans! Beigenenns. CBsi3b MOJIOCTH Tea ¢ KPOBEHOCHOH M BBIICITUTEIILHOM
cuctemMamMu. BeimeneHue y  TO3BOHOYHBIX — JKMBOTHBIX.  3alIuTa
y MHOTOKJIETOYHBIX IKUBOTHBIX. [IOKpOBRI W WX MPOU3BOAHBIE.
PazapaxumMocTh ®W  perynasnus Yy — OpPraHu3MoB.  PaznpaxumMocTh
y OJHOKJICTOYHBIX OPraHW3MOB. TakcHCHI. Pa3apakMMOCTh W perymsius
y MHOTOKJICTOYHBIX pacTeHHA. POCTOBBIC BelleCTBa M MX 3HAUCHHE.
HepBHast cuctema u pedrekTopHas peryisamus y MHOTOKICTOUYHBIX
KUBOTHBIX. HepBHas cucTeMa M €€ OTIeibl. DBONIOIMOHHOE YCIOKHCHUE
CTPOCHUSI HEPBHOM CHCTEMBI Y JKUBOTHBIX.

Pazpabotka anropuTMoB u miporpamm st 3QheKTUBHON (YHKIIMOHATBHOM
AHHOTAIIMM TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METabO0IOMOB
MUKPOOPTaHU3MOB, PACTCHUI, )KUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3I0POBLC

5.1

Opranbl M CcHCTEMBI OpraHoB 4enoBeka. OTaenabl TOJOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexropnas ayra. be3zycrmoBHbie
U YCJIOBHBIEC pediekchl. ['ymMopanbHas peryisiuus U SHIOKPUHHAs CHCTeMa
KUBOTHBIX M 4YenoBeka. JKene3bl S3HAOKPUHHONW CHUCTEMBI U UX TOPMOHBI.
JlerictBue TOPpMOHOB. B3aMMOCBSI3b HEPBHOM W DSHIAOKPUHHOU CHCTEM.
['mnoranamo-runoduzapuas cucrema. Pednekc u pednekropHas mgyra.
be3ycnoBHBIC U YCIOBHBIE PEQIICKCHI

5.2

3amuTa opranusma ot 6onesneil. UMMmyHHas cuctema yenoBeka. KineTouHsrii
151 TyMOpPaJbHbIN MMMYHUTET. BpoxneHnnsbiu, MIPUOOPETCHHBIN
cnenuduyecKuit UMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOT O
ummynutera (I1. Opmux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OpPraHu3MoB. Poyib BpOXIEHHOTO HMMMYHUTETa B Pa3BUTUU
CHUCTEMHBIX 3a00JIeBaHUIT

5.3

KpoBeHnocHas cucrema u ee opranbl. Cepaie, KpOBEHOCHBIE COCYIbI M KPOBb.
Kpyru xpoBooOpaienus. PaboTa cep/iia u ee perysius
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5.4

Jlpixanne dyenoBeka. J(uddysus ra3oB UYepe3 IMOBEPXHOCTh KIIETKH.
JIprxaTenpHasi cucrema 4denoBeka. JlpIxarenbHas MOBEPXHOCTh. Peryisius
IbIXaHus. JIpIxarenbHbIe 00bEMBbI

9.5

[TnmeBapuTtenbHas cucrema yenoseka. OTaensl MAIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHple  KeNe3bl. BHYTPUIIONIOCTHOE W BHYTPUKIIETOYHOE
IIUILEBAPEHUE

5.6

[ToxpoBel u ux mpousBoaHbie. Opranbl BbineneHus. [louku. Ctpoenue
u (dyaknuoHupoBanue Hedpona. DumbTparusi, ceKperus U 00paTHOE
BCAChIBAaHME KaK MEXaHW3MBI pabOThl OpraHoB BbiAeneHus. OOpa3oBaHUE
MOYH Y YeJIOBEKa

S5.7

]_—[BI/DKeHI/Ie YyeJIoBeKa: MblllieuHas cucteMa. CKeJleTHhIE MBIIINBI 1 UX pa60Ta.
CTpOGHI/IG Y TUIIbI COCAUHECHUS KOCTEU

Teopus 3Bomounn. Pazsutue xxu3Hu Ha 3emiie

6.1

OBomormonHass Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHHS
napBuHHA3Ma. JKu3Hb U HayyHas nesaTenbHocTh Y. JlapBuHa.

JBrxymue cwiel sBoimouuMud  BuAoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTb Pa3MHOXEHUS OpraHU3MOB, HACJIeACTBEHHAs
U3MEHYUBOCTh, OOPH0A 3a CYIIECTBOBAHUE, €CTECTBEHHBIN M MCKYCCTBEHHBIIN
oT0oD).

Odopmnenue cunrerndeckoit teopuu sBomtonnu (CTD). HeirpanbHas
Teopusi 3BoolMH. COBpEeMEHHas HBOJIOLMOHHAS Ouosorus. 3HauyeHUe
HBOJIIOLIMOHHON TEOpUU B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON KapTUHBI
MUpa

6.2

[Tommynsius kak 3y1ieMeHTapHas €IrHUIA SBOMIOUUA. COBPEMEHHBIE METOIBI
OLICHKHM T€HETUYECKOT0 pa3HOO0pa3usi M CTPYKTYphI nonyasuuid. Mismenenue
reHo(oHa MONYJISIMY KaK 3JIEMEHTapHOE IBOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapnau, B. Baiitn6epra.

DneMeHTapHble (aKkTOpbl (IBUKYIIME CHUJIBI) SBOJIIOLMHU. MyTallMOHHBIHI
npouecc. KomOuHatuBHas u3MeHUMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHHUs 4YacToT ajienell B momynsuusax. Oddekt
ocHoBaTens. Murpanuu. M3omauusa  momymaumidi:  reorpaduueckas
(mpocTpaHCTBEHHAs1), OMoJIOrHYecKas (pernpoayKTUBHAS).

EctecTBennbiii oTt60p — HampaBisitonui  ¢GakTtop HBoMIOIUUA. DOPMBI
€CTECTBEHHOI0 OTOOpa: JBIKYIIHUWA, CTaOWIM3UPYIOIINNA, pa3pbIBAIOIINN
(mu3pynTuBHbIii). [TonoBoit oTOOD.

[IpucnocOONEeHHOCT,  OPraHU3MOB  KakK  Pe3yJbTaT MUKPOIBOJIOLIMH.
Bo3nukHOBeHHE  TIPUCIIOCOONIGHMM Yy  opraHm3MoB.  Apomopdo3bl
U uauoanmantanuu. IlpuMepsl  MPUCHOCOOTCHWH Yy  OPraHuU3MOB.
OTHOCHUTENLHOCTH IPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum u CTpyKTypa. BmmooOpa3oBaHme Kak pe3yibTar
MUKpodBoJtonnu. M3omsiiusa — kimrodeBoid ¢aktop BumooOpazoBanus. [lytu
U CrHocoObl BHJIOOOpa30BaHMSA: ayuionaTpudeckoe (reorpaduyueckoe),
CUMIIaTPUUECKOE (DPKOJOTUYECKOE), «MTHOBEHHOE» (IMOJUILIONAU3AIuS,
rubpuauzansi). JJmMTensHOCTh BOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3Mbl popMUPOBaHMS OMOIOTUYECKOT0 Pa3HOOOpa3Hsl.

Ponp  »BomormonHod Ouonornu B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHus1 OropazHooOpazrs. MUKPOIBOIIOIHS 1 KOIBOJIIOIUS MTAPA3UTOB
U UX X03s5ieB. MexaHnu3Mbl (pOPMUPOBAHUST YCTOMIMBOCTH K aHTUOMOTHUKAM
U CrI0coOBI OOPHOBI ¢ HEH

6.3

Meronpl w3ydeHHs MakpodBomonuu. [lameoHTONmOrMYecKne METOMbI
u3ydeHus: sBomonun. llepexomupie ¢GopMbl U (DUIOTEHETUYECKUE PSIIbI
OpraHU3MOB.

buoreorpadpuueckne metonasl m3ydeHus sBoitonuu. CpaBHeHUE (GIOPHI
u (ayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obiaactv 3eMIIH.
Buapr-asH1eMuKky v peiuKTHI.

OMOpHOJIOTMYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOIbI H3yUEHUS
ABOMIOINH. [ eHEeTHYEeCKHE MEXaHNU3MBI ABOJIFOIIUN OHTOTCHE3a W TOSBIICHUS
ABOJIIOITMOHHBIX HOBIIECTB. [ OMOJOTMYHBIC W aHAJOTHYHBIC OpPTaHBI.
PynumenTtapubie opraHbl W aTaBU3MBL.  MOJIEKYISIPHO-TCHETHUECKHUE,
OMOXMMUYECKHE M MAaTeMAaTUYECKUE METOJbl HW3YUYECHHs] HBOJIOIUU.
["'omonoruunbie TCHBI. CoBpemeHHbIe METO]IbI MOCTPOEHUS
(buIOreHeTHYECKUX JIePeBbEB. XPOMOCOMHBIE MYTallMd W HBOJIIOIHS
TE€HOMOB.

OO6mue 3akoHOMepHOCTH (TTpaBuJIa) HBoJONMH. HeoOpaTUMOCTh SBOIIOIIHH.
AnantuBHas paguarus. HepaBHOMEpHOCTh TEMITOB 3BOJTIOIHH

6.4

HayuHble rumote3sl MNpPOMCXOXKIEHUA >KU3HM Ha 3emiie. AOuoreHes
U mnadHcnepmusa. JlOHaydyHble MPEACTABICHUS O 3apOXKICHUM KU3HU
(kpeauoHu3M). ['UroTe3a MOCTOSHHOIO CAMO3apOXKACHUS KU3HU MU €€
onpoBepxkeHue onbiTaMu D. Peau, JI. Cnamnanuanum, JI. Ilactepa.
[Tpoucxoxaenue >kM3HA U aCTPOOHOIOTHSL.

OcHOBHBIE ~ 3Tanmbl  HEOPraHUYECKOM  SBOJIIOLUU. [Imanerapnas
(reonoruyeckas) dBOIONHUA. XUMUYSCKas dBOIIONUSA. AOUOTCHHBIA CHHTE3
OpPraHMYECKHUX BelecTB U3 Heopraundeckux. Onsit C. Musutepa u I'. IOpu.
OOpa3zoBanue mnoaUMEPOB U3 MoHOMepoB. KoarepBartHas rumores3a
AN. Omnapuna, rumnore3a mnepBuyHoro OymboHa JIx. XomjeitHa,
reHetuueckas runoresza I'. Memnepa. Pu6osumsi (T. Yek) u runoresa «Mupa
PHK» V. I'un6epra. ®opMupoBanrne MeMOpaH U BOBHUKHOBEHUE MPOTOKJICTKH.
Uctopus 3emim u meTonbl ee u3ydeHus. lckomaemble OpraHudecKkue
octatku. ['eoxpoHosnoruss u ee meronbl. OTHOCUTEIbHAS W aOCONMIOTHAS
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TEOXPOHOJIOTHS. ['€0OXpOHOJIOrHY€eCKas KaJIa: 30HbI, 3Pbl, IEPUOJIBI, STIOXU.
HavanpHble 3Tanbl opraHuydeckoil 3Bomtounu. llosBieHuWe W 3BONIOLUS
NEPBbIX KIJIETOK. OBOmOIMs MeTabonu3ma. BO3HMKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIJIEHKH KaK aHaJor MEpPBBIX Ha
3emute coobrmiectB. CTpoMaronuthl. [IpokapruoThl 1 3YKapHOTHI.
[Ipoucxoxaenue DYKapUoOT (cumbuorenes). DBOJIIOLUOHHOE
IIPOUCXOXKJAEHUE BUPYCOB. 1IponcxokaeHne MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.
OcHOBHBIE 3Tarnbl 3BOJIOLMK BhICHIMX pacTeHuil. OCHOBHBIE apoMop(O3bl
pacrenui. Bpixox pacteHuil Ha cymry. llosBieHue CHOpOBBIX pacTEHUU
U 3aBoeBaHue uMH cyii. CemeHHbIe pacTeHus. [[poncxoxaeHne nBeTKOBbIX
pacTeHuil.

OcHOBHBIE 3Tanbl 3BOJIOIUHU KUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHUE
COBpeMEHHbIX THUIOB. IlepBble XOpaoBble KUBOTHBIE. JKW3HB B BOJE.
OBomonysi  MO3BOHOYHBIX. [Ipoucxoxaenne am¢puOUil U  PENTUIHMA.
[IpoucxoxeHre MIIEKONUTAMKUX W NOTUL. [lpuHOWMN — KIFO4EeBOro
apomopdo3za. OcBoeHHE OECIIO3BOHOUYHBIMU U TTO3BOHOYHBIMH JKUBOTHBIMU
CyIIN.

PasBuTue xu3HM Ha 3emiie IO 3paM M NEPUOAAM: apXeHl, IPOTEepPO30W,
najgeo3oM, Me3030M, KaiiHo30M. OOmas xapakTepuCTHKa KIMMara
U TEOJOrM4yecKux npoueccoB. IlosBreHne W paciBeT XapaKTEPHBIX
OpraHu3MOB. YTJe00pa30BaHME: €ro YCIOBUS U BIUSHUE HA Ta30BbIi COCTaB
atMoc(ephl.

MaccoBble BbBIMUpaHUS — 3KOJOTHUYECKHE KPU3HCHI mpouuioro. [IpuyuHbl
Y CJIE€JICTBHSI MAaCCOBBIX BEIMUpaHU. COBpEMEHHBIN AKOJTOTHUYECKUM KPU3UC,
€ro 0COOEHHOCTH

6.5

Pa3znensl u 3amaun anTpononorud. Meroasl antpornonoruu. CTaHOBICHHE
IPEJCTABIECHUNH O MPOUCXOXKJIEHUU uenoBeka. COBpEeMEHHbIE Hay4dHbIE
TEOPUHU.

CxoncTtBo yenoBeka € OKMBOTHBIMUA. (CHCTEMaTH4yecKoe IOJIOXKEHUE
yenoBeka.  CBUIETENbCTBA  CXOJCTBA  4YEJIOBEKA C  SKMBOTHBIMH:
CPaBHHUTEIBHO-MOP(]OJIOTHYECKHE, IMOPHOIOTHIECKHE, ¢dbuznonoro-
OonoxuMuueckue, TmoBeAeHueckne. OTaHuYMs YelIoBEeKa OT JKUBOTHBIX.
[IpsiMOxOXk/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKoB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPON CUTHAJILHOM CHCTEMBI.

JIBrxyime cuitbl ((pakTOpbl) aHTPONOreHe3a: OMOJOTHYECKUE, COLIUATIBHBIE.
CooTHonleHne OMOIOTHYECKUX U COUUATBHBIX (DAKTOPOB B aHTPOINOIEHESE.
OCHOBHBIE CTaJMM AHTPOTOTeHE3a. ABCTPAJIONMUTEKH — JIBYHOTHE TPEIKU
monen. YenoBek yMenbli, IEpBbIE U3TOTOBJIEHUS OpyAHui Tpyaa. Yenosek
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NPAMOXOJIAIIUNM M TIEPBBIN BBIXOJ JrOJIeH 3a mpeaensl Adpuku. YenoBek
reiens0eprekuii — 00Ut MpeoK HeaHePTATLCKOT0 YeJIOBEKa 1 YeIOBeKa
pazymHOro. YenoBek HEaHAepTaNbCKUM KaK BUI JIIOJEH XOJOAHOTO KIIMMATa.
UYenoBek pa3yMHbIM COBPEMEHHOI'O THUIIA, JEHUCOBCKUM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuku.

DBOJIIOIKS COBPEMEHHOT'O YeNIOBeKa. ECTeCTBEHHBI OTOOP B MOIMYIISITUSAX
yenoBeka. MyTanMoHHbIN mporiecc U nonuMopdusm. [lomynsinoHHbIe
BOJIHBI, Jpei( reHoB, Murpanus u «3h@dEKT OCHOBATENS» B MOIMYISIHUIX
COBPEMEHHOI0 YEJIOBEKA.

UYenoseueckue pacel. llonstne o pace. bompmme pacel: eBponeongHas
(eBpasuiickas), aBCTpajo-HErpouaHAasl (PKBATOpHAJbHAs), MOHIOJOHIHAS
(a3uarcko-amepuKaHcKas). BpeMs v myTu paccesneHus YeaoBeKa Mo IJIaHEeTe.
EnuHcTBO yenoBeuecknx pac. HayduHas HECOCTOSATENBHOCTH pacu3Ma.
[Iprcnoco6eHHOCTh YenoBeKa K pa3HbIM YCIIOBUSM OKpY)KAlOIeld Cpebl.
Binusgnue reorpaduueckoid cpenpl W napeiida reHoB Ha MOPGOJIOTHIO
U (PU3HOJIOTHIO YEIOBEKa

7 DKOCHCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTH
7.1 Pasnensl u 3axaun skoi0ruu. CBsi3b SKOJIOTHU C IPYTUMHU HayKaMH.
Metonsl skonoruu. IloneBbie HaOMOIEHUSA. DKCIIEPUMEHTBI B 3KOJOTHU:
IpUPOJHBIE U JabopaTopHble. MonearpoBaHue B SKOJIOTMH. MOHUTOPUHT
OKpYIKaroIIel Cpebl: JIOKAIbHBIN, pETHOHAIBHBIN U TJI00QTbHBIH
7.2 Dxonornyeckue GakTopbl M 3aKOHOMEPHOCTH UX aenctBus. Kiaccudukanus

AKOJIOTMYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, aHTPOIIOT€HHBIE.
OO0mre 3aKOHOMEPHOCTH JEHCTBUA 3KoJorMueckux Qaxropos. Ilpasuiio
munumyma (K. [npenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE
U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (aktoppl. CBeT Kak 3Koyiorndyeckuit Qaxrtop. JlelicTBue
pa3HbIX YYacCTKOB COJIHEYHOIO CHEKTpa HAa OPraHU3Mbl. DKOJOTHYECKHE
IPYIIBl PACTEHUH M )KMBOTHBIX IO OTHOLICHUIO K CBETy. CHUTHaANbHAs poOiib
ceera. ®otonmepuoguszm. TemmnepaTypa Kak OKOJIOTMYECKUH (akTop.
JlencTBue TEMITIEPATYPHI Ha OpraHU3MBbl. [lovikunorepmMubie
Y TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPIaHU3MBI.
Brnaxnocts kak skonornueckuir (akrop. Ilpucnocobienus pacteHuit
K [ojdepXaHuro BoxHoro Oamanca. Knaccudukanus — pacteHuii
110 OTHOLIEHUIO K BoJie. [Iprucrnocobnenus KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexXuma.

Cpenbl 0OMTaHUSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAsA, [MOYBEHHAs,
riyOMHHas TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. PU3NKO-XUMUYECKUE
0COOCHHOCTH cpesl oOuTaHusi opraHu3MoB. [IpucnocoOieHust opranu3MoB
K JKU3HM B Pa3HbIX Cpelax.
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buonornueckue putrmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUHBIE
U TOAWYHBIE PHUTMBL. [IpUCTIOCOOIEHHOCTh OpPraHW3MOB K CE30HHBIM
U3MEHEHUSIM YCIOBUN KU3HU.

XKusznennsle Gopmbl opranu3zMoB. IloHsTHe O KH3HEHHOH Qopme.
Xuznennoie GOpPMBI pACTEHHl: JepeBbs, KyCTApHUKH, KyCTapHUYKH,
MHOTOJIETHHE TPaBbl, OJTHOJIETHUE TpaBbl. KHU3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI, a3POOHMOHTHL. OCOOEHHOCTH CTPOCHUS U o0pasza
AKHU3HHU.

buortnueckue  daktopel.  Bumbl  OMOTHYECKHMX  B3aUMOJCHCTBHIAL:
KOHKYPCHIIMS, XWIIHWYECTBO, CUMOWM03 u ero Qopmel. [lapasutusm,
KOOTIepariws, MYTYaJIn3M, KOMMEHCAT3M (KBapTUPAHTCTBO,

HaxJieOHn4ecTBO).  Herpoduueckue  B3auMOACUCTBUS  (TONMHUYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHWE OWOTUYECKHX B3aUMOICHCTBUIN
JUISE  CYIIECTBOBAaHUS OpraHM3MOB B cpene oOurtanus. [IpuHiumn
KOHKYPEHTHOT'O UCKJTFOUCHUS

7.3

DKOJIOTUYECKHE  XapakTepuUCTUKH  nonysiuud.  [lomymamus — kak
Ouonornueckas cucreMa. Pollb HEOZHOPOJHOCTH Cpebl, (PU3UUYECKUX
OappepoB U OCOOEHHOCTEH OWONOrMM BHJIOB B  (OpMHpPOBaAHUU
IIPOCTPAHCTBEHHOM  CTPYKTypbl mnomyysinuid. (OCHOBHBIE IOKAa3aTeNH
HOIYJISIUU: YUCIIEHHOCTh, IUIOTHOCTh, BO3pacTHasl W IIOJIOBAsl CTPYKTYPA,
POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSL.
DKoJIornyeckasi CTpykTypa nomyiasiuuu. OneHka YUCIEHHOCTH TOIYJISLHH.
JIlnHamMyka TmNONyJmAlMU W €€ peryasiiusa. DbUOTHYEeCKMH MOTEHIMal
nomyasiquu. MojenupoBaHue JIWHaMHKW mnonyiasnuu. Kpusbie pocta
YUCJIEHHOCTU Tomyssiuu. KpuBble BbDKHUBaHUS. Perynsduus 4rcieHHOCTH
NOMYJISIUA: posib (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCSIIUX OT IMJIOTHOCTH.
DKOJIOTUYECKHE CTpaTeruu BUI0B (r- u K-ctparerun).

[Tonarue 00 sKonorudyeckor Huie Bujaa. Mecroobutanue. MHoromepHas
Mozenb  dkosormdyeckon — Humm k.M.  XarumHcoHa.  Pa3smepsl
sKoJOoru4eckoi HuIM. [loTeHnuanpHas 1 peaau30BaHHas HUILLU.

Bun kxak cucrema nmomymnsauuid. Apeansl BUIOB. Buabsl M MX JKU3HEHHBIC
CTpaTerud. 3aKOHOMEPHOCTH IIOBEJEHUS M MHUIPALMA  KUBOTHBIX.
bronorndeckne MHBa3uU 4yKEPOJHBIX BUIOB

7.4

CooOmiectBa opranu3mMoB. buoiieHo3 U ero crpykrypa. CBsi3M MEXIY
OpraHu3MaMM B OHOILIEHO3€. ODKOCHUCTEMA KakK OTKpbITas CHCTeMa
(A.JIx. Tencnu). DyHKIHMOHATIBHBIE OJIOKM OpPraHU3MOB B HKOCHUCTEME:
OPOAYLEHThI,  KOHCYMEHTBI,  peayleHThl. Tpoduueckue  ypOBHHU.
Tpoduueckne 1enu u  ceTu. AOMOTHYECKHE OJIOKM DKOCHCTEM.
[TouBbl M unbl B 3KOcucTeMax. KpyroBopoT BEHIECTB U MOTOK SHEPrUU
B DKOCHUCTEME.
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OcHOBHBIC  TIOKa3aTeld  JKOCHUCTEMBL. buomacca ®  MPOMYKIIHS.
DKOJIOTUYECKHUE MTUPAMUIBI YUCETT, OMOMACCHI U SHEPTHH.

HampaBieHHble  3aKOHOMEpPHBIE CMEHBI COOOIIECTB —  CYKIICCCHH.
[lepBuuHBIC M BTOPUYHBIE CYKIIECCHH M HUX TNPUYMHBL. AHTPOIOTCHHBIC
BO3JICHCTBUA Ha cykieccuu. KimumakcHoe cooliectBo. buopasnoobpasue
Y TIOJTHOTA KPYT'OBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.
ITpupoHBIe 2KOCHCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPO3KOCHCTEMA.
ArporieHo3. Paznwumst  MeXJy aHTPONOTCHHBIMH W MPUPOTHBIMH
KOCHUCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOO3KOCcHCTeM. ['opojackas
dnopa u dayna. Cunantponmsaius ropojickoil dayHbl. buonormdeckoe
U XO3SMCTBEHHOE 3HAYCHHE AarpodKOCHUCTEM U yPOOIKOCHCTEM.
3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCHCTBUM OPraHU3MOB
B DKOCHCTEMaXx.

[lepeHoc oHEpruM © BEMIECTB MEXAY CMEKHBIMH JKOCHUCTEMaMHU.
Y CTOHYMBOCTh OpPraHU3MOB, TOMYJAIUHA M JKOCHUCTEM B  YCIOBHSIX
€CTECTBCHHBIX U aHTPOIIOT€HHBIX BO3AECHCTBUI

7.5

buocdpepa — obOmernanerapHas o0Oojouka 3eMJid, TJI€ CYIIECTBYET
WM CcyliecTBoBajia >ku3Hb. YdeHue B.W. Bepnaackoro o Owuocdepe.
Obmactu Omocepbr u ee cocraB. KuBoe BelecTBO OHochepbl U €ro
(GyHKIUY.

3aKOHOMEpPHOCTH cyliecTBOBaHUs 6nocheprl. OcodbeHHOCTH OGuocdepnl Kak
rI00aNbHOM 2KOcHUCTeMBbl. JluHaMu4eckoe paBHOBecue B Owmocdepe.
KpyroBopoTsl BemiecTB U OMOr€OXUMHYECKHE MUKl (yriaepoja, a3ora).
PutmMugaHOCTS siBIICHHH B OHMocdepe.

3onanbHOCTh Ouocheprl. Ilonstue o OGuome. OCHOBHBIC OMOMBI CYIIIHU:
TYHJIpa, XBOWHBIE Jieca, CMENIaHHBbIC M IIMPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, IWyCTBIHM, TPONMUYECKHE Jieca, BBICOKOTOPhs. Kimmar,
pacTUTENBHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrtpykTypa v (GyHKIHS KUBBIX CHCTEM, OIICHKA X PECYpPCHOTO TOTEHITHAIIA
U OuocepHbIX GYHKITHIA

7.6

DKOJOrMYecKHe KpU3UChI M WX MNpUYMHBL. Bo3neicTBue uenoBeka
Ha Ouocdepy. 3arps3HeHue BO3AYIIHOM cpeasl. OxpaHa Bo3myXa.
3arpsAsHeHne BogHOM cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymienwne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kimmara.
AHTpPONOreHHOE BO3/ICICTBUE HA PACTUTENbHBIN U XKUBOTHBIN Mup. OxpaHa
pacTUTENbHOIO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPaHBI
npupoasl. KpacHble kauru. Oco0o oxpaHsieMble NPUPOIHBIE TEPPUTOPUU
(OOIIT).

Borannyeckue casibl 1 300JI0rMUECKUE MTAPKH.
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OCHOBHBIC TPUHITUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUCCTBA M IIPHPOJIBI.
PanmonampHOE€ TIPHPOJONONIB30BAHKE W COXPAHEHHWE OHMOJIOIHYECKOro
pazHoo0pa3us 3emMiu
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