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PabGouass mporpamma mo ydeOHomMy mpenmery «buomorusiy (yriayOraeHHBIH
ypoBeHb) (mpeamerHas oOnacTth «EcrecTBeHHO-HayuHBIE MpeaMeThl») (Hanee
COOTBETCTBEHHO — MporpaMMa Mo OHOJIOTHH, OMOJIOTHS) BKJIIOYAET IMOSICHUTEIBHYIO
3aMKUCKY, COJIepKaHue 00yUeHMUs, TUNIAHUPYEMbIEC PE3YJIbTAaThl OCBOCHUS MPOrPAMMBI 11O
OMOJIOTMH, TEeMaTUYeCKOe IUIAaHUPOBaHUE, NepedyeHb (KoauduKaTop) MNpoBEpsSIEMBbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTEIbHOM MPOrPAMMBI
CpeaHero o0IIero 00pa3oBaHus U DJIEMEHTOB COACPKAHUS TTO OMOJIOTHH.

[TosicHuTenpbHAs 3aMMCKa OTPa)kaeT OOIIUE IENIM U 33/a4d WU3Y4YeHUs OMOJIOTHH,
XapaKTePUCTUKY TCUXOJOTHMUECKUX TMPEANOChUIOK K €€ H3YYEeHHIO O0yYarollUMHUCH,
MECTO B CTPYKType y4eOHOro IUlaHa, a TaKXe MOAXOJAbl K OTOOpY COAEpX aHus, K
ONpPENCIICHUIO0  IUIAHUPYEMbIX  PE3YJbTaTOB M K CTPYKTYpe TEMaTHUYECKOTO
TJIAaHUPOBAHMSL.

Conepxanue OOydYeHUS PACKpBIBACT COJEP)KATENbHbIE JIMHUH, KOTOPHIC
IpeajaratoTcs JUisi 00sS3aTeIbHOTO M3YYEHUSI B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
ob1iero oopa3oBaHus.

[Inanupyembie pe3yJabTaThl OCBOEHHUS MPOrpaMMbl MO OHOJOTUU BKIIIOYAIOT
JUYHOCTHBIE, METANpEIMETHBIE PE3YyJbTaThl 3a BECh IMEpPUOJ OOy4YEeHHUSI Ha YPOBHE
cpeaHero oo0mero oopa3oBaHusl, a TaKXKe MPEAMETHBIE JOCTHKEHUS 00ydJaroIerocs 3a
KaXJIpIH T0JT 00yUCHHS.

HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1o 6uosIoruy Ha ypoOBHE CpeIHEro O0IIero 00pa3oBaHus pa3padoTaHa
Ha ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 N 273-®3 «O06 obpa3zoBaHuu B
Poccuiickoit  ®enepanun»y, PI'OC COO, KoHueniuu mnpenojaBaHus y4eOHOTro
npenamera «broaorus» 1 OCHOBHBIX MOJOXKEHUN pabodeil mporpaMMbl BOCIIUTAHUS.

buonorust yrimy6nennoro ypoBHst uzyuenus (10 — 11 kmjaccel) sIBJISIETCS OJHUM
U3 KOMITIOHEHTOB IpeAMeTHOM obnactu «EcTtecTBeHHO-HayuHbIe MpeaAMeTh». CoriacHo
nonoxkenusim  PI'OC  COO mnpodunbHbie y4eOHBICE TPEAMETH, H3y4aceMbIe
Ha yriiyOJICHHOM YPOBHE, SIBJIIIOTCS criocoOoM nuddepeHmranum o0yueHus: Ha ypoBHE
cpemHero oOmiero oOpa3oBaHUS W TMPHU3BaHBI OOECIEUYHUTHh MPEEMCTBEHHOCTH MEXKIY
OCHOBHBIM OOLIMM, CPEAHUM OOIIUM, CPEIHUM NPO(ECCHOHATBHBIM W BBICILIUM
oOpazoBanueM. B To ke Bpemsi KaXXIblii U3 3TUX Y4YEOHBIX MPEAMETOB JIOJKEH OBITh
OPUEHTHUPOBAaH Ha TMPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIUTATEIHHBIX
UM Ppa3BUBAIOMIMX 3aJlay, CBS3aHHBIX C MpodopueHTanuend oOydaroumxcs u
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHON 00JacTH HAYYHOTO 3HaHHUS, CBSI3aHHOTO C
OuoJsIoruei, MeIUIIMHON, SKOJIOTHEN, TICUXO0JIOTUEHN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo OuoJIOTMM JAeT MPEJACTABICHUE O LENM U 3ajJayax H3Yy4yeHUs
yaeOHoro npeameta «buonorus» Ha yriayOJIeHHOM ypOBHE, OMpeeiseT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEAMETHOE COJIEP)KAHUE, €ro CTPYKTypUpPOBAaHUE [0 pa3iesiaM



U TeMmaM, paclpejelieHue Mo KiaccaMm, PEKOMEHAYET MOCIIEI0BATEIbHOCTh W3YUYCHHS
y4eOHOro MaTepuaja ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKU
y4eOHOTO TIpollecca, BO3PACTHBIX OCOOEHHOCTeH oOywaromuxcs. B mporpamme 1o
OMOJIOTMM pEAIM30BaH TMPUHLUI TMPEEMCTBEHHOCTH C H3YyYEHUEM OHOJIOTUU Ha
YpPOBHE OCHOBHOTO o00miero o0pa3oBaHus, Onarogaps YeMy MPOCMATPUBAETCS
HANPaBJICHHOCTh  HA  TOCIHEAYIOIlee  pa3BUTHE  OWOJOTHYECKUX  3HAHWM,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOI'O MHUPOBO33PECHMUS,
HKOJIOTUYECKOTO MBIIICHHUS, PEICTABICHUH O 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTAHUE
OepeXHOro OTHOLIEHUS K OKpY>KaroIIel npupoaHoi cpeae. B mporpamme no 6uonoruu
TaK)K€ TOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannit @DI'OC COO K mMIAHUPYEMBIM JIMYHOCTHBIM, METaNpeIMETHBIM
U TIPEIMETHBIM pe3yJibTataM oOy4deHus U B ()OPMUPOBAHUM OCHOBHBIX BHUJIOB Yyu€OHO-
MO3HABATENILHON  JIEATETbHOCTH  OOYyYalolMXCS IO  OCBOCHUIO  COJEpKaHUs
OMOIOrMYecKoro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsl.

[Iporpamma 1o OHOJIOTUU SIBISIETCS. OPUEHTUPOM MJII COCTABIICHHS aBTOPCKHX
pabounx mporpamMm. ABTOpaMH pabOUYMX TPOTPAMM MOXKET OBITh MPEIJIOKEH CBOU
NOJIXOJl K CTPYKTYPUPOBAHUIO U MOCIEAOBATEIbHOCTH U3YyUYEeHHs] Y4EOHOr0 MaTepuana,
CBOE BHUJIEHHE CIMOCO00B (opmMupoBaHUS y OOydYaAIOMIMXCA MPEAMETHBIX 3HAHUN U
YMEHHUM, a TAKKE METOJI0B BOCIIUTAHUS U PA3BUTHUS CPEJCTBAMH YU€OHOIO MpeIMeTa
«buonorusy.

buonorus Ha ypoBHE cpeaHero oOmero oopa3oBaHUs 3aBEpIIACT OMOIOTHIECKOE
oOpa3oBaHMe B IIKOJIE M OPUEHTHUPOBAH HA pACUIUpPEHHE W YIIyOleHue 3HaHUN
o0y4Jaronmxcsi 0 KUBOM MPHUPOJE, OCHOBAX MOJEKYJISPHOW M KIETOYHOW OWOJIOTHH,
SMOpHOJIOTUM U OWUOJOTHM  PAa3BUTHUSI, TEHETUKH, CEJIEKIUH, OUOTEXHOJOTHH,
ABOJIIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha  yrayOJeHHOM  ypOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOYYalOIIMXCA K MOCIEAYIOWEMY MOIYYEHUIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3AlMIX CPeHEro MpodeccHOHaIbHOTO
oOpazoBanusi. OCHOBY €ro CoJIepKaHHUsI COCTABISIET CHCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYEHHBIX MPU HM3YYEHUU OOYYaIOIIUMUCS COOTBETCTBYIOIIUX CHUCTEMATUUYECKUX
pazzienoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopasosanus, B 10—11 kiaccax 3tu
3HaHUA MOJY4YaroT pa3BuTue. Tak, pacmiupeHbl U YriayOJieHbl OMOJIOTUYECKUE 3HAHUS
O pacTeHHUsAX, >KUBOTHBIX, TIpubax, OaKTEepUAX, OpPTraHU3ME YeJIOBEKa, OOIUX
3aKOHOMEPHOCTSIX KU3HM, JIOTIOJIHUTEIHHO BKJIIOYEHBI OHOJOTUYECKHE CBEICHUS
MPUKJIATHOTO U MOUCKOBOTO XapaKkTepa, KOTOPhIE MOKHO UCIOJIL30BaTh KaK OPUEHTUPHI
JUTSl IOcJeaytolero Bioopa npodeccun. Bo3amoskHa Takke HHTErpanus OMoJI0OrHuecKux
3HAHUH C COOTBETCTBYIOIIUMU 3HAHUSIMU, TTOTYYEHHBIMH 00YYArOITUMUCS PY U3yUCHUN
bu3KKU, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpaMMbl 1O OHOJOTHHM  OTPaKaeT CHUCTEMHO-YPOBHEBBIN
Y DBOJIIOLIMOHHBIN MOAXO0/IbI K M3yueHuo onosoruu. CorjiacHoO UM, U3y4aroTCsi CBOMCTBA
Y 3aKOHOMEPHOCTHU, XapaKTEPHBIEC JJISI AKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3allUH,



HBOJIIOITUU OPTAaHUYECKOTO MHUpa Ha 3emiie, COXpaHEHUs OMOJIOTHYEeCKOT0 pa3HOOOpa3us
wia”eTsl. Tak, B 10 kilacce n3y4yaroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH,
IMOpPUONIOTUU W OHOJIOTMM DPAa3BUTUS, TEHETUKHM U CEJCKUUU, OUOTEXHOJIOTHUU
U CUHTETHUYECKON OMONOTHH, aKTyaIM3UPYIOTCS 3HAHUS O0ydaromuxcs 1o OOTaHWKE,
300JI0TMH, aHATOMUHU, (pu3nosioruu yenaoeka. B 11 kiacce u3ydaroTcsi H3BOIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Onocdepe.

buonorus mnpuszBaHa oOecHeYUTh OCBOEHHUE OOYYAIONIUMUCS OHOJOTUYECKHUX
TEOPUM U 3aKOHOB, WAECH, MPUHILMUIIOB W IPABUJ, JIKAINIMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpa, 3HAHUH O CTPOCHHH, MHOT000pa3uu
U OCOOCHHOCTSX KJIETKM, OpraHu3Ma, TMOMyJSIUH, OWOLEHO03a, 3KOCUCTEMBI,
O  BBIJIAIOLIMXCA  HAYYHBIX  JIOCTIDKCHHUSIX,  COBPEMEHHBIX  HCCIETOBaHUSIIX
B OMONOTUM, TPUKIAAHBIX AacleKkTax OWOJOrMdYecKux 3HaHuh. g pa3BuUTHS
U TOJJEepKaHUsl WHTEepeca OoOydaromuxcsi K OWOJOTHMH Hapsiay CO 3HAYUTEIBHBIM
00BEMOM TEOPETHUYECKOr0 Marepuajga B COACpPXKAHUU MPOrpaMMbl MO OHOIOTUU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHUEW CTAHOBJICHUS W Pa3BUTUA TOW WM HHOU
obactT OMOJOTHM, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEILICHHE
BKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Ilenr u3yuenus ydeOHOro mpeamera «buonorus» Ha yriayOJIeHHOM ypOBHE —
OBJIaJICHUE OOYUYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOW OpraHU3aliu
KUBBIX CHUCTEM pa3HOro0 paHra M MNpuoOpeTeHHue YMEHHUM HUCIOJIb30BaTh ATH 3HAHUSA
B (opMHupOBaHMM HHTEpeca K OIpeaeleHHOW objactu  mnpodeccuoHaNIbHON
NEeSTEeNbHOCTH, CBSI3aHHOM C OMOJOTMEed, WM K BbIOOpDY y4eOHOro 3aBeJeHUs AJis
MIPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHUS.

JlocTikeHue nenu u3ydeHus yuyeOHoro mnpeamera «buosorus» Ha yriryOleHHOM
YpOBHE 00ecTieunBaeTCs PEIIeHUEM CIISAYIOIMNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMbl OWOJIOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUAX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX
U TpaBWJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KApTUHY MHPA;
O CTPOEHHUH, MHOTrOoOOpa3suu U OCOOCHHOCTAX OHOJIOTMYECKUX CHCTeM (KJIeTKa,
OpraHu3M, TOIYJAIUs, BUA, OUOTreolneHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHUIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOy4YaromMXCd C METOJaMH TO3HAaHUS SKHBOW TMPUPOJIBI:
UCCIIEIOBATEICKUMU METOAaMU OMOJOTMYECKUX HAyK (MOJEKYJISIPHON U KIETOYHOM
OMOJI0THH, SMOPUOJIOTUU U OMOJIOTUU PA3BUTHSL, TEHETUKH U CEJIEKIIMHU, OMOTEXHOIOTUU
Y CUHTETHYECKOUW OMOJIOTHH, MTaJCOHTOJIOTHH, IKOJIOTHH ); METOJAMHU CaMOCTOATEILHOTO
pOBEJICHUS OMOJOTUUECKUX UCCIIEAO0BAaHUN B JIabopaToOpuu U B TIpupoie (HaOI0IeHHE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHAE  OOyYalOlUMUCA  YMEHUSIMH: CaMOCTOSITETbHO ~ HaXOJUTh,
aHAIM3UPOBaTh UM HCIOJB30BAaTh OHOJIOTMYECKYI0 HWH(OpMaIuio; TOJIb30BaThCs
OMOJIOTUYECKONM TEPMHUHOJIOTMEN W CHMBOJIMKOW; YCTAaHaBIIMBAaThb CBSA3b MEXKIY
Pa3BUTHEM OMOJIOTUU U COLMATLHO-9KOHOMUYECKUMH U IKOJIOTUYECKUMU MPOOIeMaMu



YeJIOBEUECTBA; OICHWBATh TOCIEACTBUS CBOEH JEATEIBHOCTH 10 OTHOIIECHUIO
K OKpY>Karolllei MpUpoHON cpejie, COOCTBEHHOMY 3JI0POBBIO U 3JJ0POBBIO OKPYIKAOITUX
J0JIe; O0O0OCHOBBIBATH W COOMOAATH MeEphl MPOPUIAKTHKA  HWHQPEKIIMOHHBIX
3a0oyieBaHUl, TIpaBWja TIOBEIACHUS B TMpUPOJAe u olecreueHuss Oe30MacHOCTH
COOCTBCHHOM JKM3HEACITCIIBHOCTH B  UYPE3BBIYAHHBIX  CUTYyallUsAX TMPUPOJTHOTO
U TEXHOTCHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMEHHBIC HAyYHBIC OTKPHITHS B
001acTu OMOJIOTUH;

pa3BUTHE y OOYYArONIMXCS WHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSAIMH W  COBPEMEHHBIMHU
UCCIIEIOBAHUSIMH B OMOJIOTMH, pEIIaeMbIMH €10 TpoOJieMaMHu, METOJI0JI0THEH
OMOJIOTUYECKOTO HWCCIICIOBAHUS, TMPOBEJACHUS DSKCIEPUMEHTAIBHBIX HCCISIOBAHUM,
peuieHuss OWOJOTUYECKUX  3a7ad, MOJICTUPOBAHUS  OWOJIOTUYECKUX  OOBEKTOB
U TIPOIIECCOB;

BOCITUTAHNE y 00YUAIONMINXCS IIEHHOCTHOTO OTHOIICHUS K YKHBOW MPUPOIE B TIETIOM
U K OTICIbHBIM €€ OOBbeKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOM,
TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYypbl TOBEACHHS B MPHUPOJE; WHTETPAlUU
€CTECTBCHHO-HAYyYHBIX 3HAHUU;

npruoOpeTeHe oOyyJaronmmucs KOMITETEHTHOCTH B parMoHaIbHOM
IPUPOOIIOIH30BaHUN (COOTIOICHUE TPABHUII TIOBEACHHS B MPHUPOJE, OXPaHBI BHUJIOB,
AKOCHUCTEM, Orochephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 3/I0POBBS OKPYKAFOITUX
monen (cobmoaeHuss Mep NpodHUIaKTUKH 3a00JjeBaHUM, oOecleueHre 0e30MacHOCTH
KU3ZHENIECATCILHOCTH B YPE3BBIYAMHBIX CHUTYaIMAX TMPUPOJHOTO M TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIIOJb30BaHUS OHOJIOTMYECKUMX 3HAHUW HW  YMEHHM
B IIOBCEIHCBHOM KU3HU;

CO37aHUE YCJIOBUH JJII OCO3HAHHOTO BBIOOpa OOYYArOIIUMUCS WHIUBUTYATBHON
o0pa3oBaTebHOM TPAeKTOPHH, CHOCOOCTBYIOIIEH MOCJEAYIOLIEMY
npo(ecCHOHATLHOMY  CaMOOIPEICIICHNI0, B COOTBETCTBUU C WHIWUBUIYAIbHBIMU
WHTEpecaMH U OTPEOHOCTSIMH PETHOHA.

OO611ee 9rciio 4acoB, PeKOMEHIOBAHHBIX TSl U3YUEHUs OMOJIOTUN HA YTITYyOJICHHOM
ypoBHe, — 204 yaca: B 10 xnacce — 102 yaca (3 yaca B Heznemto), B 11 kimacce — 102 vaca
(3 yaca B HezentO).

OT6op opraHu3alMoHHBIX (HOPM, METOAOB M CPEACTB OOy4YeHHUs OHOJIOTUU
OCYIIECTBIISIETCS C Y4YeTOM CHEIU(UKH €ro CoJep)KaHWs ¢ HaNpaBIEHHOCTH
Ha TPOJIOHKEHUE OMOJIOTHYECKOr0 Oo0pa3oBaHUsI B  OpraHM3alUsIX CpEeTHEro
po(eCCHOHATBFHOTO U BHICIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM YCIIOBHEM TMPU OOyYeHHHM OHWOJIOTUM Ha YTIIYOJICHHOM YPOBHE
SBIIICTCSI TIPOBEICHHME JTA0OPATOPHBIX M TPAKTHYECKUX pador. Tarke ydactue
0o0ydJaronuxcsi B BBINOJIHEHUH TPOEKTHBIX U Yy4eOHO-MCCIEOBATENbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEISISACTCS yYHUTEJIEM Ha OCHOBE HMMEIOIIMXCS MaTepuajbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX ITPUPOJIHBIX YCIOBUM.



COJEPXKXAHME OBYYEHUA

10 KIIACC

102 4, n3 HUX 1 4 — pe3epBHOE BpeEMH.

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHass OuOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wuctopus pa3BUTHS
ouwosoruu. bruonornyeckue HaAyKd M M3ydaeMble MMHU MpoOiaeMbl. DyHIaMEHTAIBHBIC,
MPUKJIAJIHbIE U TIOMCKOBBIC HAYUHbIE UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Owuojoru B (GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOMU
kaptuael wmupa. IIpodeccuun, cBsizaHHble ¢ Ouojorueil. 3HaYeHHWE OUOJOTUH
B IPAaKTHUYECKON JICSATEIBHOCTH UEJIOBEKA: MEIUIIMHE, CEeJIbCKOM  XO3SHCTBE,
MPOMBINLJIEHHOCTU, OXPAaHE MPUPOJIBI.

Jlemoncmpayuu.

Ilopmpemwi: Apucrorens, Teodpact, K. Jlunneut, XK.b. Jlamapk, Y. [lapBuH,
Y. T'apsen, I'. Mengens, B.M. Bepnanckui, WN.I1. IlaBnos, N.M. Meunuxos, H.W.
Bagunos, H.B. Tumodees-Pecorckuii, JI. Yorcon, ®@. Kpuk, J[.K. benses.

Tabnuyvt u cxemvli: «CBsi3b OWUOJOTUM C JpYrUMH Haykamm», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. JKuBble cucremMbl M UX U3y4YeHHE

JXKuBble cucTeMbl Kak MpeAMeT u3ydeHus Omonoruu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTb M  LEJIOCTHOCTb, CIIOKHOCTh
Y YIIOPAJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3als1, CAMOBOCIIPOU3BEICHHUE,
pa3ApakuMOCTh, I3BMEHYMBOCTD, POCT U PAa3BUTHE.

YPpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJIEKYJSPHBIA, KJIECTOYHBIMA, TKAHEBBIMH,
OpTraHU3MEHHBIM, MOMYJAIIMOHHO-BUAOBOM, 3IKOCHUCTEMHBIN (OMOreoleHOTUYECKuit),
ouochepnsiii. [Iporeccsl, MPoUCXoasiIue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
®uBoro. JKu3Hb kKak (opma cymecTBoBaHus maTepun. Hayku, w3ydaromiue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alNH.

N3ydenne >xuBBIX cucTeM. Metoabl Ouonornueckoir Hayku. HaOmromenwue,
U3MEPEHUE, DKCIEPUMEHT, CHUCTeMarh3anus, MeTaaHain3. [loHsTME O 3aBHCUMOU U
He3aBUCHUMOMN nepeMeHHou. lInanupoBanue skcniepumenrta. I[loctaHOBKa M IpoOBEpKa
runiore3. HyneBas rumnote3a. [lonsitue BbIOOpKM M ee A0CTOBEepHOCTh. Pa3zbpoc B
OMOJIOrMYeCcKUX JaHHbIX. OLIEHKa TOCTOBEPHOCTH MOIYUYECHHBIX Pe3yabTaToB. [IpruunHbI
VCKa)KEHUS PE3YyJIbTATOB dKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO TECTA.

Tabauywvl u cxemvi: «OCHOBHBIE TIPU3HAKHU KU3HW», «bHOTOTHYECKHE CUCTEMBIY,
«CBoiicTBa KUBOUW MaTepuu», « YPOBHH OpraHU3alluu *KUBOU MpUpOAbD, «CTpoeHue
XKUBOTHOW KIIETKM», «TKaHU JKHUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreorenos», «buochepa», «Metoabl U3yUeHUs KUBON TPUPOIBI.



Obopyoosanue: nadbopaTopHoe 00OpyIOBaHHE IS IPOBEACHHUS HAOIIOACHUH,
VU3MEPEHUH, SKCIIEPUMEHTOB.

Ilpakmuueckas paboma «VICIOIB30BaHUE PA3IMYHBIX METOJIOB NPU H3YyUYCHHH
JKUBBIX CHCTEM.

Tema 3. buoJiorusi KieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHAS €IMHMIIA >KUBOTO. MCTOpUS OTKPHITHA
kieTku. Paboter P. T'yka, A. JleBenryka. Knerounas reopus (T. IlIBann, M. neiineH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHON KJIETOYHOW TEOPHUHU.

MeToabl MOJIEKYJISIPHOU U KIETOYHOW OMOJIOTMH: MUKPOCKOIHS, XpoMartorpadus,
eKTpo(dope3, METOJ MEUEHBIX aToMOB, auddepeHnmnanbHoe NeHTpUudyrupoBaHme,
KYJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemuwvi: P. T'yk, A. JleBenryk, T. IlIBann, M. Ilneiinen, P. Bupxos,
K.M. bap.

Tabauyvr u cxemvi: «CBETOBOM MHMKPOCKOID, «DJIEKTPOHHBIA MHKPOCKOI,
«HcTopus pasBUTHS METOI0B MUKPOCKOIIAN.

ObopydoeaHue:  CBETOBOM  MHKPOCKON, MHKpPOIpEnapaTbl  PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUaATbHBIX KIETOK.

llpakmuveckas  paboma  «V3ydyeHue  METOJOB  KJIETOYHOM  OHMOJOTHUH
(xpomatorpadusi, anexkrpodopes, nuddepennuansuoe nenrpudyruposanue, I1LP)».

Tema 4. Xumnueckass OpraHu3anus KJIeTKH

XUMHUYECKHM COCTAB KIIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHThI. Bona u ee
pOJb  Kak pACTBOPUTENSI, pearcHra, ydacTHE B CTPYKTYPUPOBAaHUU  KJIETKH,
Terioperysiuud. MuHepaabHble BEIIECTBA KIETKH, UX Ouojoruyeckas pojb. Ponb
KAaTMOHOB Y aHUOHOB B KIIETKE.

Opranuyeckue  BellecTBAa  KIETKM. buosormueckne mnoguMmepsl.  benkm.
AMMHOKHCIIOTHBIM cocTaB 0OenkoB. CTpyKTypbl OenkoBoil Mmonekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBsi3b. BropuyHas, TpeTHUHas, Y€TBEPTUUHAS CTPYKTYPBHI.
Henarypamusa. CoiictBa OenkoB. Knaccudukarus 6enkoB. buonorndeckue ¢GyHKIINMN
O€eJKOB.

Yrnesoasl. MoHOCaxapuabl, IUCAXapUIbl, OJUIOCAXAPHUIBI W IOJMCAXaPUIBIL.
O6mwmit maH cTpoeHust U PU3NKO-XMMUYECKHE CBOMCTBA YIiIeBOAOB. buonorudeckue
(GyHKIIMY yTIEBOIOB.

Jlunuael. T'mapodunsHo-ruapodoOHBIE cBoMcTBa. Kiaccudukanus Iunuaos.
Tpurnuuepuasl, Gpochonunuibl, BOCKU, cTepouibl. buonornueckue GyHKIIMMU JIUTHIOB.
O6mme cBoiicTBAa OWOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K
CaMO3aMBbIKaHMIO, ITOIYTIPOHNULIAEMOCTb.

HykneunoBeie kucnotel. JHK wu PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Tpunuun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK —



nBOMHAs cripanb. MecToHaxoxnenue u ouonorndeckue pyukruu JIHK. Buast PHK.
Oynknuu PHK B knetke.

Crpoenune wmonekynbsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢ynkuuun AT®. BoccranoBiaeHHbIE TEPEHOCYUKH, MX (YHKIMU B
kierke. CexkBenupoBanue JIHK.

CrpykrypHas Ouosorus: OUOXUMHUYECKHE U OHOPUIMYECKHUE HCCIICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJICKYI.

Jlemoncmpayuu:

llopmpemuwi: JI. Ilomunr, 1. Yorcon, @. Kpuk, M. Yuikunc, P. ®@pankiuH,
®. Conrep, C. IIpy3unep.

Juaecpammer: «PacnpeneneHne XUMUYECKUX 3JEMEHTOB B HEXHBOW MPUPOIEY,
«PacmipeienieHue XUMUYECKHUX DJIEMEHTOB B )KUBOU MPUPOJIE».

Tabauyvr u cxemvl: «llepuonuueckass TabnMIla XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoJIeKybl BOJIbD», «BemectBa B cocraBe opranusmoBy, «CTpoeHue
MOJIeKYyJbI  Oenkay, «CTpyKTypbl OenkoBOW MONEKYNb», «CTpoeHHE MOJIEKYI
yIlIeBOI0B», «CTpoeHHEe MOJIEKYd JUNUI0BY», «HyKkiaenHoBble KUCIOTBDY, «CTpoeHue
MOJIeKYyJIbl AT,

Obopyodosanue.: XUMHYECKas TIOCYy1a 1 000pyI0BaHHE.

Jlabopamopnas paboma «OOHapykeHHE OEIKOB C ITOMOIIBIO KauyeCTBEHHBIX
peaxkuu».

Jlabopamopnas paboma «ViccnenoBaHue HYKJIECHHOBBIX KHCIJIOT, BBIJICJICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne n PyHKINH KICTKH

Tunbl  KiIeTOK:  dyKapuoTHdeckas W npokapuoTtuueckas. CTpyKTypHO-
(GyHKUMOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTudyeckon kieTku. KierouHas creHka OakTepuit u apxeil.
Oco0eHHOCTH CTPOEHHUS TeTepOTPOPHON M aBTOTPOGHON MPOKAPUOTUUECKUX KIETOK.
MecTo U poJib MPOKApPHOT B OMOLIEHO3aX.

Crpoenune ¥ (QPYHKIMOHUPOBAHUE SyKapHOTHUYECKOW KieTkH. llma3maruueckas
MeMmOpana (miazmanemMma). CTpykTypa IUla3MaTH4YecKoM MemOpaHbl. TpaHCHopT
BEIIIECTB 4Yepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbIA (nuddysus, obneryeHHas
muddy3us), akTUBHBIA (HEpPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCHIOPT).
[Tonynponunaemocts MeMOpaHbl. PaboTta HaTpuii-kanueBoro Hacoca. OHIOLHUTO3:
OUHOLKTO3, (aromuTo3. Ok3ouuTto3. Kierounas crenka. CTpykTypa U (yHKIUHU
KJIETOYHOM CTEHKU PacTeHUM, rpudoB.

Hutomna3sma. Iluto3onbs. IluTockener. JIBwkeHue 1uTOIIa3Mbl. OpraHouabl
kieTkd. OgHoMeMOpaHHbIE OPraHOMIbl KIETKH: 3HAomia3matuueckas cetb (O11C),
anmapatr  ['odbaku, JU30COMBI, HMX CcTpoeHMe W  (QyHKuu. B3aumMocsssb
O0JIHOMEMOpaHHBIX OPraHOUIOB KJIeTKU. CTpoeHHEe TpaHyJIsIpHOrO peTukyiyma. Cunres
pacTBopuMBbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [mankuil (arpanyJsspHBI)
SHJAOIUIA3MATHUECKU peTukyinyM. CekperopHas (QyHKIMS anmnapara [ oiabaxu.
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TpaHcnopt BemecTB B KIETKE. Bakyoyin pacTUTENBbHBIX KJIETOK. KIIETOUHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpPraHOMIbLI KJIETKH: MUTOXOHAPUHM, IUacTuabl. CTpoeHue u
GyHKIIUA MUTOXOHAPWUN W muiacTuj. [lepBUYHBIE, BTOPUYHBIC M CIIOXKHBIC TUTACTH]IBI
(OTOCHHTE3UPYIOIIUX 3YKAPUOT. XIJIOPOIUIACTBI, XPOMOILJIACTHI, JIEMKOIUIACTHI BBICILIUX
pacTeHui.

HememOpanusie opranounbl kjiaeTkud. CrTpoeHune u (QyHKIMHM HEMEMOpPaHHBIX
opraHousioB  kjietku. Pubocombl. MukpodunameHnTsl.  MpbllIeUHbIE  KJIETKH.
Muxkpotpy6ouku. Knerounsiii nientp. CTpoeHrue U JABUXCHHE KTYTHKOB M PECHUYEK.
MukpoTpy06ouku HUTOIIa3Mbl. LIeHTpHOIb.

SAnpo. ObGonouka siApa, XpPOMATUH, KapuUOIUIa3Ma, SAPBIINIKK, X CTPOCHUE U
bynkuuu. SnepHsiii  OenkoBbI  MaTpuKC. [IpocTpaHCTBEHHOE  PAaCMOJIOKEHHE
XpOMOCOM B MHTep(]a3zHOM siipe. benku XpoMaTruHa — THCTOHBI.

Kinerounbie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapHOT
(pacTuTeabHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu.

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

Tabnuysl u cxemol: «CTpoeHUE 3YKapUOTUYECKOU KIIeTKU», « CTpOCHHE KUBOTHOM
KJIEeTKn», «CTpOEHUE PACTUTEIbHOM KIETKW», «CTpOEHUE MUTOXOHAPUM», «Sapoy,
«CtpoeHune npoKapruOTHIECKOMN KIETKI.

Obopyooeanue:  CBETOBOM  MHUKPOCKOIl, MHUKPONpENaparbl  pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaTbHBIX KICTOK.

Jlabopamopnas paboma «V3ydeHne CTpOCHUS KJIETOK Pa3IMUYHbIX OPTraHU3MOB.

lIpaxmuueckas paboma «VI3yueHue CBONUCTB KJIIETOYHOI MEMOpaHbD.

Jlabopamopnasa  paboma  «WccnenoBanue —ImiuazMoiidza M JEMJIa3MOJIM3a
B PACTUTEIbHBIX KIETKaX».

Ilpakmuueckasa paboma «VI3ydeHue ABUKEHUS LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB U NpeBpalleHNe JHEPTUU B KJIETKe

AccuMUIALMS M JAUCCUMWIISILIUS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIIECTB: AaBTOTPOMHBIA M TreTepoTpOodHBIA. YdYacTHe KHUCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecrieuenne kieTku: npespaiieHne AT® B oOMeHHBIX
npoueccax. @OepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO MeTaboJu3Ma.
depMeHTHI, UX CTPOCHME, CBOMCTBA M MeXxaHu3M JeictBus. Kodbepmentsl. OTinuus
(epMEHTOB OT HEOPraHMYECKUX Karaau3aTopoB. benku-aktuBatopsl U O€nIKH-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMIl OT pa3InYHbIX
¢bakTopoB.

IlepBUuHBI CHUHTE3 OPraHUYECKUX BEUIECTB B KieTke. DotocuHTe3. CBETOBas
u TemHoBas (aszpl. [IpoaykTuBHOCTH (poTOcHMHTE3a. BiusHMEe pa3nuuHbIX (PaKTOpOB
Ha CKOpOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.
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XemocuHTe3. PazHooOpaszue OpraHm3MOB-XEMOCHHTETHUKOB: HUTPUPHUITUPYIOIINAE
OakTepuu, IKele300aKTepuu, CepoOaKTepUH, BOJOPOJHbIE OakTepuu. 3HAYEHUE
XEMOCHHTE3A.

AHa3poOHble opraHu3mbl. Buael Opoxkenus. IIponykTel OpoxeHus Hu uX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH B BO30YAUTEIH OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTamnbl 3HEpreTudeckoro obmeHa. lloaAroToBUTENbHBIN
sTan. [ mmKonu3 — 0eCKUCIOPOJHOE pACUIEIVIEHUE TITHOKO3BI.

buonornueckoe OKHCIIEHME, WIH KIETOYHOE JAbIXaHue. Poiib MHUTOXOHIpHI B
mpoleccax OWOJIOrMYecKoro okucieHus. lluknudeckue peakiuu. OKHUCIUTETHHOE
dbochopunupoBanue. IlpenmymiectBa a’poOHOr0 NyTH OOMEHA BELIECTB IMEpea
aHa’pOOHBIM. DD (HEKTUBHOCTH IHEPTreTUYECKOT0 OOMEHA.

Jlemoncmpayuu:

llopmpemur:  JI. Ilpuctim, K.A. Tumupsze, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuyvr u cxemovr: «DOTOCUHTE3», «DHEpPreTUUECKUU oOMeH», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

ObopyoogaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHUE JJIsi MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlabopamoprnasa paboma «VI3ydyeHune KaTaIUTHYECKOW aKTUBHOCTH (PEpMEHTOB
(Ha mpUMepe aMuiIa3bl UK KaTala3bl)y.

Jlabopamopnasa paboma «3yuenne hepMEHTaTUBHOIO pacIICINICHUs TEPOKCHIA
BOJIOPOJIa B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHUE NPOLIECCOB (POTOCUHTE3a U XEMOCHUHTE3a.

Jlabopamopnas paboma «CpaBHEHUE MPOLIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HaciiencreeHHass MHGOpManua U peajn3anus ee B KJIeTKe

Peakuun wmatpuunoro cunte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B pPEaKLMIX
MaTPUYHOTO CHUHTe3a. Peanmsarus HacnencTBeHHo nHpopMmanuu. ['eHeTrnueckuii Ko,
ero coiictBa. Tpanckpunuusa — matpuusblid cuHTe3 PHK. ITpuHnmns! tpanckpunuumu:
KOMILIEMEHTAPHOCTh, aHTUIIAPAIIIEIBHOCTh, aCUMMETPUYHOCTb.

Tpancnsauus u ee srambl. Yuactue TpancnopTHeix PHK B OGuocunTese Oenka.
YcnoBust buocunTesa Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocoM B OMOCHHTERE
oenka.

Opranuzanusi reHoMa y MPOKApUOT M AyKapuoT. Perynsiuuss akTUBHOCTH T'€HOB
y npokapuoT. I'mmore3a omnepona (®. XKakoO, XK. Mano). Perynsuus oOMEHHBIX
poreccoB B KieTke. KiieTouHblil romeocTas.

Bupycel — HekiieTouHble (GOpMBI KU3HU W OOIUTaTHbIC TapasuThl. CTpoeHHE
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0osieBaHusi yenoBeka, *KWBOTHBIX, pactenuid. CIINI, COVID-19,
COILIMAJIbHBIC U MEAUITUMHCKUE MPOOIEMBI.
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Jlemoncmpayuu:

lopmpemuwvi: H.K. Konbsuos, JI.11. IBaHOBCKUI.

Tabauyvt u cxemwr. «buocuntes Oenka», «l['eHeTnueckuit Koy, «Bupyco»,
«baktepuodarm.

IIpaxmuuecxas paboma «Co3qaHue MOJIEIN BUPYCay.

Tema 8. ’Ku3HeHHBIH MUK KJIETKH

Kinerounsrit ki, ero nepuojsl u peryssiiusa. Muatepdasza u muros. OcobeHHOCTH
MpoIecCOB, TMpoTekaronux B uHTepdaze. I[loaroroBka KIETKHM K JICJICHUIO.
[Ipecunternyeckuit (MOCTMUTOTUYECKHI), CHUHTECTHYECKUM U TMOCTCUHTETUYECKUI
(IpeMUTOTUYECKHI ) TepUO bl HTEP(A3HI.

Marpuunsiii  cunre3 JIHK — pemmmkanusa. Ilpunnunsr permukanuu  JIHK:
KOMILIEMEHTAPHOCTh, MTOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUNAPAJLIENIbHOCTh. MeXaHu3M
permukanun JJHK. Xpomocombl. CrpoeHne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBIN HA0Op KJIETKU — KapUOTHUIl. JIUTIIOMAHBIM M TalIOUIHBIN HaOOpbI
xpoMocoMm. ['oMostoruunbie XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue knetku —MuTo3. CTaii MUTO3a U MPOUCXOIAIINE B HUX MPOLIECCHI. TUIIBI
murto3a. Kapuokunes u uuroknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsuus MUTOTHYECKOTO IIUKJIA KIeTKU. [[porpaMmmupyemas kjaetouHasi rudens —
aronTo3.

Krnerounoe siipo, XpoMocoMbl, PyHKIIMOHAJIbHASI TEHOMUKA.

Jlemoncmpayuu:

Tabauyvr u cxemvi: <«OKWU3HEHHBIM IMKI KIETKW», <«Mwutodyn, «CrpoeHue
xpomocomy, «Pemmkanus JJHK.

Obopyodosanue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MUTO3 B KJETKax
KOpEIIKa JTyKay.

Jlabopamopnas paboma «V3y4eHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy .

Jlabopamopnas paboma «HabnoieHre MUTO3a B KJIIETKaX KOHUMKA KOPEIKa JyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CtpoeHue 1 PyHKIIUH OPraHU3MOB

buonornyeckoe pasHooOpasue opranu3MoB. OXHOKIETOYHBIC, KOJIOHUAILHBIC,
MHOT'OKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS M KU3HEAEATEIbHOCTU OIHOKJIETOYHBIX OPraHU3MOB.
bakTtepun, apxeu, OJHOKJIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JpYyrHe
npoTUcThl. KoJIOHHANTbHBIE OPTaHU3MBL.

B3auMocBs3p yacTel MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHCTEMBI
opranoB. OpranusM Kak eauHoe 1eioe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHAs,
OpOBOAAIIAS, OCHOBHas, MexaHudeckas. (OCOOEHHOCTH  CTpOeHMs, (PyHKUUH
Y PACIOJIOKEHHUSI TKAHEW B OpraHax PaCTEHUN.
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TkaHM JKMBOTHBIX M YEJOBEKAa. [HWIBbl >KUBOTHBIX TKAHEH: OSMNUTEIUAIIbHASA,
COEIUHUTENbHAs, MbllleyHasi, HepBHas. (OCOOEHHOCTH CTpoeHMs, (YHKUIUN U
PacCIIOOKEHUS TKaHEN B OPraHaXx )KMBOTHBIX M YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OPraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHoOB KUBOTHBIX U 4enoBeKa. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pactenuii. CKeneTbl OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX KMUBOTHBIX. HapyxHbIil 1 BHyTpeHHUH ckeneT. CTpOeHUEe U TUIIBI
COCIMHEHHUsI KOCTEN.

JIBI>KeHHE OpPraHu3MOB. J[BM)KEHHE OJHOKJIETOUHBIX OPraHU3MOB: aMeOOuIHOE,
KTYTUKOBOE, PECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTHUU.
JIBMKE€HMEe MHOTOKJIETOYHBIX XUBOTHBIX M YEJIOBEKa: MbllIeuHas cuctema. Pediekc.
CkeleTHbIE MBIIILBI U UX padoTa.

IInutanue opranusmosB. IlornomeHne BOABI, YTIEKUCIOrO Ta3a U MHUHEPAIBHBIX
BEILIECTB pAacTeHUsIMU. [IuTaHue XKMBOTHBIX. BHYTPHUIIONOCTHOE W BHYTPUKJIETOYHOE
nuuesapenue. [Intanue no3BOHOYHBIX KUBOTHBIX. OTAEIbI MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble xkemnessl. [luinesapurenbHas cucTeMa 4esoBeka.

Jlpixanue opranu3MoB. Jlpixanue pacteHuid. JIpixanue sxuBoTHbIX. udy3us razos
yepe3 MoBepXHOCTh KiIeTku. KoxkHoe nbixanue. JlprxarenbHas NoBepXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHHE. J[bIXaHHE ITO3BOHOYHBIX KUBOTHBIX U YEJIIOBEKA. JBOJIOIMOHHOE
YCIOKHEHUE CTPOEHHUs JETKHX I03BOHOYHBIX >KMBOTHBIX. JlpIXaTeinbHas CHCTEMA
yenoBeka. MexaHu3M BEHTWISLWM JIETKUX y INTHLl M MIIEKONMUTAKOWMX. Perymsanus
JbIxaHus. JlpIxaTenbHble 00bEMBI.

Tpancnopt BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHcnopT
BEILIECTB Yy >KMBOTHBIX. KpoBeHOCHass cucrtemMa m ee opranbel. KpoBeHOCHass cucrema
ITO3BOHOYHBIX )KMBOTHBIX U 4desioBeka. Cepalie, KpOBEHOCHBIE COCYIBI M KpoBb. Kpyru
KpOBOOOpAIlIEHHs. DBOJIIOLIMOHHBIE YCJIOKHEHUS CTPOCHHUSI KPOBEHOCHON CHUCTEMBI
NI03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u ee perysnus.

Brinenenne y opranu3MoB. Beiaenenue y pacteHuid. BeineneHue y JKMBOTHBIX.
CoxkpatutenbHble Bakyoiad. Opransl BbiaeineHud. OuibTpanus, cekpeuus u oOpaTHOe
BCAaChIBAaHWE KaK MEXaHU3Mbl pabOThl OpraHOB BblAENECHHS. CBS3b IMOJOCTU Tela C
KPOBEHOCHOW M BBIJICIIUTEIBHON CUCTEMAaMH. BbliesIeHne y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenune u (yHkuHoOHHpoBaHUE HedpoHa. OOpa3zoBaHUE MOYH Y
YEJI0BEKA.

3amura y opraHu3MoB. 3aluTa y OAHOKJIETOYHBIX Opranu3MoB. Criopbl OakTepuit
Y IUCTHl MPOCTEMIIMX. 3alllUTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrukyna. Cpencrsa
MMAaCCUBHON U XUMHUYECKOHN 3aUTEL. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpPOBBI M MX NMPOM3BOJAHBIC. 3aIlUTa
opranuszma ot Oojne3Heil. iIMMyHHas cucrema yenoBeka. KiieTouHblii M TyMOpaJIbHBIN
UMMYHHUTET. BpOXIEeHHBI U MpHOOpETEHHBIH CHerUpUIECKHl UMMyHUTET. Teopus
KJIOHaJbHO-celekTuBHOro uMmmyHutera (II. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurensHple OTBETHI OpraHu3MoOB. PoiIb BPOKIEHHOTO MMMYHMTETA B PAa3BUTHH
CUCTEMHBIX 3a00JI€BaHUM.
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PaznpaxxumocTh u perynsinus y oOpranu3moB. Pa3apaXuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocTs U perynsuus y pacteHuil. PoctoBbie BemecTBa
Y UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHast peryisius y )KUBOTHbIX. HepBHas cuctema u ee
OTAENbl. DBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX.
OTaenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pedrekc u pediekropHas myra.
besycrnoBHbIe 1 ycTOBHBIE pEhIEKCHI.

['ymopanbHas peryasuus U SHIOKPUHHAS CUCTEMa KUBOTHBIX U YesioBeKa. JKemnessl
SHJIOKPUHHOM CHCTEMBI U MX TOPMOHBIL. JleicTBUE TOpMOHOB. B3auMOCBsI3p HEPBHOU
U SHIOKPUHHOM cucTeM. [ unorasamo-runodusapHas cucTema.

Jlemoncmpayuu:

IHopmpem: N.I1. I1aBnos.

Tabnuyvet u cxemovl: «OIHOKIETOYHBIE BOJIOpOCIN», «MHOTOKIETOYHBIC
BoJOpocany, «baktepun», «lIpocreitmmey, « Opranbl IBETKOBBIX paCTeHHI», « CUCTEMBI
OPraHoOB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHe HACEKOMBIX», «TkaHu
pactenuit», «KopHeBbie cucremb», «Crtpoenue crebms», «CTpoeHHe JIUCTOBOU
IJIACTUHKWY, « TKaHU KUBOTHBIX», «CKeseT uenoBekay, «[lumeBapurenbHas cuctemMay,
«KpoBenocHast cucrema», «JlpixarenbHas cucrtemay, «HepBHas cucremayn, «Koxay,
«Mpilieunass cucremayn, «BpiaenurtenbHas —cuctemay, «OHIOKPUHHAsT CUCTEMAy,
«Crtpoenue wMbib», «Mmmynurer», «Kumeynononoctueie»y, «Cxema NOUTaHUA
pacrenunit», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE THIAPHD,
«Ctpoenue mianapumn», « BHyTpeHHEe CTpOCHHE JOKIEBOT0 yepBs», «HepBHas cucrema
peiO», «HepBHas cucrema nsrymku», «HepBHas cucTeMa NPECMBIKAIOIIUXCSY,
«Hepsnas cucrema ntuny, «HepBHas cucrema mitekonurarommnx», «HepBHas cucrema
yenoBekay, «Pediekcy.

Obopyoosanue: CBETOBOM MHMKPOCKON, MHKpPOIpENnapaTbl OJHOKJIETOYHBIX
OPraHU3MOB, MUKPOITIPENApaThl TKAHEN, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUY HACEKOMBIX,
UTJIOKOXKHX, YKUBBIE SK3EMIUISIPhl KOMHATHBIX PACTEHUM, repOapuu pacTeHHUIl pa3HbIX
OTZICJIOB, BIJIAXKHBIC IIPENapaTbl >KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUIEKLIUH
0€CIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YeJIOBEKa, O0OpyAOBaHHWE [JIsi JTEMOHCTpAIlUU
MOYBEHHOT'O W BO3JIYIITHOTO MUTAHUS PACTEHUM, pACIICTUICHUSI KpaxMmaja U OCJIKOB MOJ
nercTBUeM (PEpMEHTOB, O0OpYAOBAaHHME MJisi JEMOHCTPAIMH OIBITOB MO H3MEPEHUIO
KA3HCHHOM €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbIX ABUKECHUN, MOAEIN T'OJIOBHOIO
MO3Ta pa3InYHbIX KUBOTHBIX.

Jlabopamopnas paboma «I3ydueHune TkaHel pacTCHUN.

Jlabopamopnas paboma «13ydeHune TKaHe# )KUBOTHBIX.

Jlabopamopras paboma «V3ydeHne opraHOB IIBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPraHU3MOB

dopMBbI pa3MHOKEHUSI OPTaHU3MOB: OecIo10e (BKIII0UYasi BET€TATUBHOE) U TTOJIOBOE.
Buaelt  Oecrnonoro pa3MHOXKEHMS: TOYKOBAHHWE, CHOpPYJsLMs, QparMeHTalus,
KJIOHUPOBAHHUE.
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ITonmoBoe pazmHokenue. [loyoBbie KII€TKU, WK rameThl. Meio3. Ctaauu meiosa.
[loBenenue xpomocoM B Mmeno3e. KpoccuHroep. bHONMOTMYECKH CMBICT MEHO03a
Y TI0JIOBOTO Tporecca. Meno3 v ero MeCTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponapiieBoe paszButue. ['ameroreHes y >KUBOTHBIX. [loyoBeIE Kenes3bl.
OOpazoBanue M pa3BUTHE MOJIOBBIX KieTOK. Crnepmarorene3 m oorene3. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnomoTBOpeHHE W AMOpPHUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CHOCOOBI
OIUIOJIOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). ODMOpPHUOJIOTHS — Hayka
0 pa3BuTuM opranu3MoB. CTaauu 3MOpUOreHe3a >KMBOTHBIX (Ha MpUMEpE JISTYIIKH).
Hpobnenue. Tumbl gpobnenHus. OcCOOEHHOCTH  APOOJCHUS  MJICKOTHUTAIOIIHX.
3apobIIeBbIe JTUCTKU (racTpyJisiius). 3aKjiaika OpraHoB M TKAHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMmHOe BIMsIHME YacTel pa3BUBAIONIETOCsS 3apojbliia (3MOpUOHAIbHAS
UHAYKIUS). 3akiagka IJ1aHa CTPOEHUs XKUBOTHOTO KakK pPE3yJbTaT HEepPaApXUUECKHUX
B3aMMOJICHCTBUI TeHOB. BinsHre Ha SMOpHOHAIBPHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB
OKPY’KarOIIEU CPEIBI.

Poct u pasButue *kuBOoTHBIX. [locTamMOpuonanbubiii nepuo. [IpsmMoe u HenpsiMoe
pa3zButue. Pa3Butre ¢ Meramopdo3oM y OECrO3BOHOUHBIX M MO3BOHOYHBIX KUBOTHBIX.
buosiornueckoe 3HaUY€HUE MOPSIMOTO M HEMPSMOrO Pa3BUTHSA, UX PACIPOCTPAHEHUE
B Ipupojie. TUmbl pocTa )KUBOTHBIX. PAKTOPBI PETYISALHUN POCTA )KUBOTHBIX U YEIOBEKA.
Craauu nocTaoMOpHOHATBHOTO Pa3BUTHS Y )KMBOTHBIX U uenoBeka. [lepuo/ipl oHTOreHes3a
yenoBeka. CTapeHre U CMepTh KaK OMOJIOTUYECKHUE MPOIIECCHI.

PasMHoxenue u pa3sutue pactenuil. ['amerodur u cnopodut. Meiio3 B KU3HEHHOM
nukie pacreHui. OO6pa3zoBaHue CIop B Ipoilecce Meiosa. ['ameTorene3 y pacTeHUH.
OmnogoTBOpEHUE U PA3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOIHOE OIIOI0TBOPEHUE
y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTUE CEMEHMU.

MexaHHU3MBbl pETyJISIIUM OHTOTE€HE3a Yy PACTEHUIN U )KUBOTHBIX.

Jlemoncmpayuu.

llopmpemui: C.I'. Hapamnn, X. [lIneman.

Tabnuysr u cxemwi: «BereraTuBHOE pa3MHOXeHHe», «Tumbsl Oecroynoro
pasMHOXEHUsD», «Pa3MHOXEHME XJIAMUIOMOHAbDY, «Pa3MHOXEHHUE 3BIJICHBIY,
«Pa3MHOXeHue ruape», «Meno3», «XpoMmocomsly, «l'amerorenes», «CtpoeHue
SIMIEKIIETKU U CIIepMaTo30uaa», « OCHOBHBIE CTaAMM OHTOreHe3ay, «lIpsiMoe u Henpsamoe
paszButue», «Pa3Butne Mamckoro xyka», «PazButue capanum», «Pa3BuTne JIATyLIIKW»,
«JIBOITHOE OTIIOJIOTBOPEHHUE Y IBETKOBBIX pacTeHU», «CTpoeHHUEe CEMSH OJIHOJ0JIbHBIX
Y ABYAOJIBHBIX pACTEHUN», « KU3HEHHBIN LIUKII MOPCKOM KamyCThl», «  KM3HEHHBIN [TUKIT
MXa», «KHU3HEHHBIN HHUKJ ManlOPOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

Obopyoosanue: CBETOBOM  MMKPOCKOI,  MHKPOIPENAPATHl  SHUIEKIETOK
Y CIIEPMATO30UA0B, MOAENb «L{MKIT pa3BUTUS JIATYIKW.

Jlabopamopnasa paboma «VI3ydyeHune CTpOEHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

15



Ilpakmuuecxkass paboma  «BbIsiBIEHHE TIPU3HAKOB CXOJICTBA  3apOJIbIIIECH
MO3BOHOYHBIX JKUBOTHBIX).
Jlabopamopnas paboma «CTpoeHHE OPraHOB PA3MHOKEHHUS BBICIIMX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M HU3MEHYHUBOCTH OPraHU3MOB

HcTtopusi cTaHOBIIEHUSI U Pa3BUTHs T'€HETUKH Kak Hayku. PaGotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Poib 0Te4eCTBEHHBIX YUYEHBIX B PA3BUTUU F€HETUKH. PaboThI
H.K. Konsunoa, H.M. BasumoBa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®unumyenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETUYECKHME TMOHATHS U CUMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE T€HbI, AIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBINA U PELIECCUBHBIN TPU3HAK,
TOMO3UT0Ta, TeTePO3UT0Ta, YHUCTas JUHUS, THOPUABI, TeHOTHMN, ¢eHoTurl. OCHOBHBIC
METO/bl ~ TEHETUKH:  THOPUIOJIOTMYECKHH,  IUTOJIOTMYECKHH,  MOJIEKYJSApPHO-
TE€HETUYECKUU.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnios, H.1A. BaBuios,
A.H. benozepckuit, I'.J]. Kapnieuenko, 10.A. @ununuenko, H.B. Tumodeen-PecoBckuii.

Tabauywl u cxemvi: «MeTOBI TEHETUKNY», « CXEMBI CKPEIITUBAHUS).

Jlabopamopnas paboma «JIpozoduiia kak 00bEKT TEHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aKOoH eIMHO00pa3us
ruOpu0B nepBoro mokojeHus. [IpaBuno gqomuHMpoBanus. Bropoit 3akon Menmens —
3aKOH pacHieIUieHusT Mpu3HaKkoB. lluTonormyeckue OCHOBBI ~MOHOTHOPHUIHOTO
CKpeluBaHus. [ umoTesa 4ncToThl ramer.

Ananusupyroiee ckpemBanue. [[poMexyTOUHBIN XapakTep HacIeI0BaHMUS.
Pacmiennenne npu3HakoB MPU HETMIOJHOM JIOMUHUPOBAHUHU.

HuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBUCHMOIO
HacJe0BaHus Npu3HakoB. [{uTonornueckue OCHOBBI TUTHOPUIHOTO CKPEIIIMBAHUS.

CuerienHoe HacnenoBanue rmnpuszHakoB. Pabotrer T. Moprana. CrermieHHoe
HACJICIOBAHUE T€HOB, HAPYIIECHUE CUCIUICHUS MEXIy INeHamu. XPOMOCOMHAsS TEOpHs
HACJICJICTBEHHOCTH.

I'eneTuka mnosia. XpOMOCOMHBIM MEXAaHU3M OIpPEAEICHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHeli MW reTreporamMeTHbld mon. ['eHeTmyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nprusHakoB, CLETUIEHHBIX C MTOJIOM.

I'enoTun kak nenoctHasa cucreMa. [lenoTponus — MHOKECTBEHHOE JIEVCTBUE I'eHA.
MHOKECTBEHHBIN aJUJICIIA3M. B3aumoperictBue HEAJIEIbHBIX TE€HOB.
KommiiementapHocTs. Onuctas. [lonumepus.

['eHeT4yeCKUMI KOHTPOJIb PA3BUTHUSL PACTECHHMM, KMBOTHBIX M YEJIOBEKA, a TAKXKe
(U3UOJIOTHYECKUX TPOIIECCOB, MOBEJAEHUS U KOTHUTUBHBIX (yHKIUN. ['eHeTHueckue
MEXaHU3Mbl CHMOUOTE€HE3a, MEXaHHU3Mbl B3aUMOJEUCTBUS «XO3MUH — Mapa3UT»
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U «XO3IMH — MHUKpOOMOM». ['€HeTHYecKHe acmeKThl KOHTPOJS U HW3MEHEHUS
HACJIEICTBEHHOW MH(OPMAIIUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mengens, T. Mopras.

Tabnuyvt u cxemvi: «llepBblii U BTOpOM 3aKkoHbI MeHnens», «Tperuil 3akoH
Mengens», «AHanuM3Upylolee CKpemuyBaHuey, «HemnomHoe JOMHUHUPOBAHHEY,
«CleIIeHHOE HAClIeIOBaHUE TTPU3HAKOB Y Apo3oduiibdy, «I'eHeTuka nonay, «Kapuortun
yenosekay, «Kapuotun npozoduisl»y, «Kapuotun nOTuip, «MHOXKECTBEHHBIN
ajenu3m», «B3auMo1ecTBUE TEHOBY.

Obopyoosanue: MOAETb NS TEMOHCTPAIMHM 3aKOHOB €IMHOOOpa3usi THOPUIOB
MIEPBOr0 MOKOJICHUS M PACUICIUICHUS MPU3HAKOB, MOAEIb JJIsi IEMOHCTpPALMM 3aKOHA
HE3aBUCHUMOI'0 HACJIENOBAaHUS MNPU3HAKOB, MOJEIb JJISI JEMOHCTPAlUHU CLEIUIEHHOIO
HaCJIeOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapar: «[po3odunar.

IIpakmuueckas paboma «V3ydyeHue pe3ynbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS
y ApO30(PUIIB».

Ilpakmuueckasa paboma «VI3ydyeHue pe3ylbTaTOB TUTHOPUIHOTO CKPEIIMBAHUS
y Ap030(PHIIB».

Tema 13. 3aKOHOMEPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u - cpeapl npu  GopMmupoBaHMM  (HEHOTHTIA.
N3menunBOCT TpU3HAKOB. KadyecTBEHHbIE W KOJIMYECTBEHHBIC MNPU3HAKHW. Buubl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Moaudukannonnas  u3MeH4YMBOCTh. Pomb  cpeasl B (opMUpOBaHUH
MOJAU(PUKALMOHHON H3MeHYMBOCTH. Hopma peakuuu npusHaka. BapualMoHHBINA psJ
u BapuanuvonHas kpuBas (B. Horanncen). CgoiictTBa MOIU(PUKAITMOHHOM
VW3MEHYUBOCTH.

['enoTunyeckast ”3AMEHYUBOCTh. CBOMCTBA FEHOTUMUYECKON N3MEHYMBOCTHU. BuIbI
TeHOTUITMYECKOM U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIl[AOHHAS.

KomOunaTuBHass M3MEHUMBOCTh. MeWO3 U TOJOBOM MPOILECC — OCHOBA
KOMOMHATUBHOW HW3MEHYMBOCTHU. POJib KOMOMHATUBHOW HM3MEHUMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmoHHasi U3MEHYUBOCTh. BUbI MyTalnii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CHnoHTaHHbIE U UHAYIUPOBAHHBIE MyTalluU. S I€pHBIE U HUTOIJIA3MAaTUYECKUE MY TAIUU.
Comaruueckue u MmojaoBeie MyTaluu. [IpuurHbl BOSBHUKHOBEHUSI MyTaluil. MyTareHsl u
UX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOrO IIpolecca. 3aKOoH
TOMOJIOTUYECKUX PSAIOB B HacienacTBeHHou namenurnBocty (H.U. BaBuiioB). Buesinepnas
VM3MEHUYMBOCTh U HACIIECICTBEHHOCT.

Jlemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, B. Moranncen, H.W. BaBuios.

Tabauyst u cxemwvi: «Busibl UBMEHUUBOCTHY, «Moau(puKkamoHHas U3MEHYUBOCTHY,
«KomOvHaTuBHAsT WM3MEHUMBOCTHY, «Meio3», «OmiogoTBopeHnue», «l eHeTudecKue
3a00J1eBaHUs YeIOBEKa», « BHIBI MyTaIimii».
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Obopyoosanue: XUBbIE U TepOAPHBIE IK3EMILISIPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(pororpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMH U3MEHYMBOCTH.

Jlabopamopnasa paboma «VccrnenoBanue 3aKOHOMEPHOCTENW MOIUPUKAIMOHHOM
U3MeHYMBOCTHU. [locTpoeHne BapralimOHHOTO Psjia U BAPHAIIMOHHOW KPUBOI».

Ilpakmuueckass ~ paboma  «Mytanun 'y napo3oduiabl  (Ha ~ TOTOBBIX
MUKpOIpenaparax).

Tema 14. I'eHeTHKA Yesl0BeKA

Kapuotun denoeka. MexayHapogHas IIporpaMMa HCCIIEIOBaHMUS TIE€HOMa
yesjoBeka. MeTojpl M3yUeHHs] T€HETUKU 4YEJIOBEKAa: T'e€HEeaJlornyecKui, OJM3HEIOBBIN,
[IUTOTCHETUYECKUH, TMOMYJISIMOHHO-CTATUCTUUECKUN, MOJICKYJISIPHO-T€HETUYECKUH.
CoBpeMEHHOE  OMNpEeNeJICHuEe  T'€HOTHIIA: MOJTHOT€HOMHOE  CEKBEHHPOBAaHUE,
FEHOTUNUPOBaHUE, B TOM uucie ¢ nomombto [I[P-ananu3za. HacnencrBeHHbie
3a0oyieBaHusl 4enoBeKka. ['€HHbIE M XPOMOCOMHBIE OOJIe3HHW uejoBeka. bose3Hu
C HACJEACTBEHHOM MPEApacHONOKEHHOCThIO. 3HAUYEHHWE MEIUIMHCKON T'E€HETHKU
B MpPEJOTBPALLEHUU U JICYEHUU TEHETHUYECKUX 3a00JIeBaHMI uenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. (CTBOJIOBbIE KIETKU. [IOHATHE «TE€HETUYECKOTO
rpy3a». OTHYECKHE aCIeKThl HCCIICIOBAaHWN B 00JIaCTH pEJaKTUPOBAHUS TI'eHOMAa U
CTBOJIOBBIX KJICTOK.

['eneTnueckue bakTopbI MTOBBIIIICHHOM YyBCTBUTEJIBHOCTH yeJioBeKa
K (u3nueckoMy M XHMHYECKOMY 3arpsA3HCHHUIO OKpYXKarolled cpenbl. I'eHeTHmueckas
MPEIPACIIONIOKECHHOCTD YETOBEKA K MATOJIOTUSIM.

Jlemoncmpayuu:

Tabnuyvr u cxemwvl: «KapuoTunm dyenoBeka», «MeTolbl H3yYEHUS TEHETHKHU
yeaoBeKay, «I eHeTnueckue 3a00eBaHUS YETOBEKaY.

Ipaxmuueckas paboma «CoCTaBICHHE U aHATIU3 POJIOCTIOBHOM.

Tema 15. CeJiek1iusi OpraHu3sMoB

JlomecTuKanus U CEJIEKUHUs. 3apOKICHUE CEJIEKIMU U JOMECTUKAUUU. YYEHUe
H.U. BaBunoBa o LleHTpax mpoOUCXOXIEHUS U MHOTOOOpa3us KyJbTYPHBIX PACTCHHM.
Ponb cenexkiuyu B CO3MaHUM COPTOB PACTEHHM W TOpOA KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKMX PAIOB B  HACJIEACTBEHHOW H3MEHYHUBOCTH
H.W. BaBuiioBa, ero 3HaueHHE I CEICKIIMOHHON pabOTEHI.

Metonpl  ceneKUMOHHOM  paboThl. McKyccTBEHHBIM  OTOOp:  MAacCOBBIU U
WHIVBUYaIbHBIA. JTanbl KOMOUHAIIMOHHOM cenekiuu. VcnbiTanue mpou3BoauTenei
10 TOTOMCTBY. OTOOp 10 TEHOTHUITY C TIOMOIIBIO OIIEHKN (DEHOTHUIIa IIOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nomoibto ananuza JJHK.

N cKycCTBEHHBIM MyTareHe3 Kak METOJl CEeJEKIITMOHHON paboThl. PaguaninoHHbIi 1
XUMUYECKAA MYyTareHe3 Kak WMCTOYHHK MYTallMid y KyJbTYPHBIX (OPM OpraHU3MOB.
Hcnonp30BaHMe TEHOMHOIO pPEAAKTUPOBAHUS W METOJI0B pekoMOuHaHTHBIX JIHK
JUIS1 IOJTYYEHHUS HICXOJJHOTO MaTepualia Jjisl CEJIEKIUU.

18



[Tonyyenue mommmuionaoB. BHyTpuBumoBas rubpuansanus. bauzkopoacTBeHHOE
CKpeulMBaHue, Wil WHOpuAMHr. HepojacTBEHHOE CKpellMBaHUE, WM ayTOPUAMHI.
I'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B celekuuu. OTaaneHHas
ruOpuanzanus. Ilpeogonenne Oecruioaus MeEXBUAOBBIX THOpHIOB. JlocTmkeHus
CEJIEKIIUU PACTCHUHN U )KUBOTHBIX.

CoxpaHeHHE U H3yYEHUE T€HETHUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUN M HX
JTUKUX pOAMYEH ANl CO3AaHMS HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SHCTBEHHBIX
KyJbTYD.

Jlemoncmpayuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, ['.JI. Kapneuenko, I1.I1. JIykpsaneHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauyvr u cxemvi: «LleHTpBl MPOUCXOXKAECHUS W MHOIO00pa3usi KyJIbTYpPHBIX
pacTeHHi?», «3aKOH TOMOJIOTMYECKHMX PSAIOB B HACJIEICTBEHHOM HM3MEHYHBOCTH,
«Metojsl cenekumy, «OTaanennas rubpuanzanus», « MyrareHesy.

Jlabopamopnasa paboma «VI3ydyeHue cOpTOB KyJIbTYPHBIX PACTEHUH U TMOPOJ
JOMAIIHUX KUBOTHBIX).

Jlabopamopnas paboma «VI3yueHue METOI0B CETIEKIIUU PACTCHUI.

Ipakxmuueckas paboma «IIpuBUBKa pacTEHUIN».

Oxckypcus  «OCHOBHbIE METOAbl W  JOCTHXKEHHUS CEJNEeKUMU PACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SIIICTBO, B JaOOPATOPHUIO arpOyHUBEPCUTETa WM HAyYHOTO
LEHTPA)».

Tema 16. BHOTEXHOJIOTHSI M CHHTETHYECKAs OMOJI0T U

OOBEKTHI, UCTIOJIB3YyEeMbIE B OMOTEXHOJIOTMH, — KJIETOUHBIEC U TKAHEBbIE KYJbTYPHI,
MUKpPOOPraHU3MBbl, HX XapakTepucTuka. TpaguuuoHHas OMOTEXHOIOTUS: XJIe00NEeUYeHHE,
NOJIyYEHHE KHCIOMOJIOYHBIX IMPOJIYKTOB, BUHOJEINE. MUKPOOHOIOTMYECKUI CUHTES.
OOBEeKTH MUKPOOHOJIOTHYECKUX TexHoiorui. I[Ipom3BojacTBO Oejka, aMHUHOKHUCIOT
Y BUTAMHUHOB.

Co3nanue TEXHOJIOTMH W HWHCTPYMEHTOB IIEJICHANPABIEHHOIO HW3MEHEHMS
YU KOHCTPYHMPOBAHUS T€HOMOB C LIEJIbIO IOJYYEHHUS OPraHU3MOB U MX KOMIIOHEHTOB,
CoJIeprKalliX HE BCTpEYaroIuecs B MPUPOIe OMOCHHTETHUECKHE MTyTH.

Knerounasa wHxeHepus. Meronpl KyJabTypbl KIETOK W TKAaHEW pacTEHHU
u KuBOTHBIX. KproGanku. ComaTudeckas TuOpuaAn3alys 1 COMaTUIECKUN SIMOPHOTEHE3.
Hcnonbs30BaHue ramionaoB B CEJIEKIMU pacTeHHM. VICKyCCTBEHHOE OILTONOTBOPEHHUE.
PexoHCTpyKIMA AULEKIETOK U KJIOHUPOBAHUE )KMBOTHBIX. METO/ TpaHCIUIAaHTaUU SAEP
KJIETOK.

XpoMOCOMHass W TeHHasg MWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCTpyupoBaHue  pexoMOuHanTHeiXx JIHK.  JlocTikeHuss ¥ MEpPCHIEKTUBBI
XPOMOCOMHOW Y T€HHOW MHXEHEPHUH. DKOJIOTHYECKUE U ITUUECKHE MPOOJIeMbl TeHHON
VHKEHEPUHU.
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Menumuackue  OumotexHonoruu.  [loctreHomHass — mudpoBas — MeAMIIMHA.
[MI[P-nuarnoctrika. MeTaOOJIOMHBIA aHaIU3, TEHOLICHTPUYECKUM aHalu3 MpoTeoma
YeJIOBEKa JJISl OLIEHKH COCTOSIHUSI €ro 340pOBbs. VCIonb30BaHME CTBOJOBBIX KIJIETOK.
Taprernas Tepanus paka. 3D-OnonHxeHepus Ui pa3paboTku (yHIaMEHTAIbHBIX OCHOB
MEIMLIMHCKUX TEXHOJIOTMH, CO31aHUsl KOMIUIEKCHBIX TKaHEH COUYETAHUEM TEXHOJOTHI
TpeXMEpHOTO  OwonpuHTHHTa ®  ckabdonauAra I8 pemieHus  3ajad
MEPCOHATN3UPOBAHHOW MEIULIVHEI.

CozniaHre BEKTOPHBIX BAKIIMH C IEbI0 00ecreueHrnss KOMOMHUPOBAHHOM 3aIUThI
or  Bo3Oyauteneir  OPBU,  ycraHoBieHuME  MOJIEKYJSIPHBIX ~ MEXaHU3MOB
dbynkunonupoBanusi PHK-copepkammx BHpPYCOB, BBI3BIBAIOIIMX OCO00 OMacHbIC
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuybr u cxemol: «Vcronp3oBaHHE MHMKPOOPTaHM3MOB B IPOMBIIIIICHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXXEHEPUS».

Jlabopamopnas paboma «V3ydenne oObeKTOB OUOTEXHOJIOTUNY.

lIpakmuueckas paboma «IloayueHre MOJOUHOKHUCIIBIX TPOLYKTOBY.

Oxekypcusa ~ «buoTexXHONMOrMsT  —  BaXHEWIIas  MOPOU3BOAUTEIbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».

11 KJIACC
102 4, 13 HUX 8 4 — pe3epBHOE BpEMSI.

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIMOHHBIX NMPeEACTABJIEHUI B OM0JI0THH

OpomonnonHas teopus Y. /lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKw3Hb 1 HayuHas nestenbHOCTh Y. [lapBuHa.

JIBrkyue cuiibl 3BoOUMM BUAOB 1o Y. JlapBHHY (BBICOKasi MHTEHCUBHOCTH
Pa3MHOXEHHUsI OPraHU3MOB, HACJIEJICTBEHHAs! K3MEHYMBOCTh, 00ph0a 3a CyIlIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTteTnueckoir teopuu sBomonuu (CTD). Heittpanshas teopus
sBomonMU. COBpeMEHHas! HBOJIIOIIMOHHAS OMOJIOTHSI. 3HaYEHUE SBOJIIOLUOHHON Teopuu
B (hOPMUPOBAHNH €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA.

Jlemoncmpayuu:

Ilopmpempsi: Apuctorens, K. JIunneit, K.b. Jlamapk, 9.2K. Cent-Unep, K. KioBbe,
Y. lapsun, C.C. YerBepuxos, N.W. [lImaneraysen, /. Xonaenn, /.K. bemnses.

Tabauyvl u cxemwvi: «Cucrema xuBoil npupoasl (no K. Jlunuerw)y», «Jlectauia
KUBBIX cymiecTB (mo Jlamapky)», «MexanusM (HOpMUPOBAHHS MPHUCTIOCOOICHUN Yy
pacTteHud u kUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyta myrtemectBus Y.
HNapsunay, «Haxonku Y. JlapBuna», «Dopmbl 60ps0bI 3a cymiecTBoBaHue», «[loposs
ronyoeit», «MHoroobpasue KyiabTypHbIX (GopM KanmycTbl», «llopoasl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOIIECHMS JIBH)KYLIMX CHJ 3BOIIOLMN», «OCHOBHBIE IOJOKEHUS CHUHTETUYECKON
TEOPUH IBOJIOLIA.
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Tema 2. MUKPO3BOJIIOIUA U €€ Pe3yJbTAThI

[Tonynsanus Kak 3JieMeHTapHas eIUHUIIA HBOIOIMU. COBpEMEHHbIE METOAbI OLIEHKH
TEeHETHYECKOr0 pa3HooOpas3usi U CTPYKTypbl nomyisiuid. V3meHenue reHodoHaa
NOMYJISIMKA  KaK d3JIEMEHTApHOE HBOJIIOIMOHHOE SIBIIEHHE. 3aKOH T'€HETUYECKOTO
paBHoBecus /. Xapau, B. BaitnOepra.

OnemeHTapHbIe (PAKTOPHI (JIBHKYIIME CHIIbI) 3BOJIOLUUA. MyTallMOHHBIN ITpoLIECC.
KombOunatuBHass wu3MeHuuBOCTh. [lpeiid TeHOB — chydyailHble HEHANpaBiICHHbIE
M3MEHEHHUS YacTOT ajuienielt B nonynsanusx. Dddext ocHoBarens. Murpanun. M3omsims
NOMyJIsiUUiA: reorpaduyeckas (IpoCTPaHCTBEHHAs ), OMosornueckas (pernpoayKTUuBHas).

EctecTBeHHBII 0TOOp — Hanpaisaomui GaxTop 3BomOIUU. DOpMBI €CTECTBEHHOTO
oTOOpa: MBIKYIIUH, CTAOWIM3UPYIOMINUN, pasphiBatomuid (qu3pynTuBHbI). [lomoBoi
0oT0O0p. BO3HUKHOBEHNE U SBOIOLKS COLIMATBHOTO MOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB KaK pe3ynbTar MHUKPO3BOJIIOLUH.

Bo3HukHOBEeHHE TIPUCTIOCOOJIEHU Yy OpraHu3MoB. ApoMopd03bl U UAMOATANITAIIUY.
[Tpumepsl mpucnocoOIeHU y opraHu3MoB: Mopdosorudeckue, (Hpu3noIOrHuecKue,
OMoXuMHUYECKUe, NoBeeHuUeCKre. OTHOCUTENBHOCTD TPUCIOCOOIEHHOCTH OPTraHU3MOB.
Bun, ero kpurepum u  CTpyKTypa. BumooOpa3oBaHue Kak —pe3ysibTar
MUKPOIBOJIIOINH. M30msmus — kitodeBoid pakTop BumooOpa3zoBanus. [lyTu u ciocoOs
BUI000pa30BaHUS: aJIONaTPUUECKOe (reorpaduueckoe), CUMIIATPUUECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MONUILIONAN3anus, TuOpuan3anus). JauTenbHOoCTb
ABOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl popMupoBaHUs OMOIOIrMUYECKOT0 Pa3HOOOpa3Hsl.

Ponp sBOMIOIIMOHHOI OMONOrHM B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHUs
OouopasHooOpazusa. MUKpPOIBOMIONUS U KOJBOJIOLHUS MapasuTOB M HX XO35EB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu.

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

Tabauywl u cxemvr: «MyTallMOHHAsE U3BMEHUUBOCTBY, «llomynsiunoHHas CTpyKTypa
Buna», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepra», «JIBuxyiiue CHIIbI
IBOJIIOLUNY», «OKOJOTMYECKas  HM30JSIIMS  MOMYJISIUil  ceBaHCKOM  (openm»,
«l"eorpaduueckass U30JALMS JTUCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIIBI JaypPCKOD,
«llonmynsiuoHHbIE BOJIHBI YHUCIEHHOCTH XUIIHUKOB M KepTB», «(Cxema neucTBUs
€CTECTBEHHOTO 0TOOpa», «Dopmbl O0OpBOBI 3a cymiecTBOBaHUE», «WHIyCTpHaTbHbBIN
MenaHu3M», «KuBble nckomaembie», «[loKpOBUTENBCTBEHHAs OKpacKa >KMBOTHBIX»,
«IIpenynpexnaromas oOKpacka >KUBOTHBIX», «®DU3MOJOTUYECKUE aJanTaium,
«IIprcrnocoOaeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepuu Buga», «Bubi-
nBoMHUKW», «CTpykTypa BuAa B nOpupoae», «CrnocoObl BHUI000pa30BaHUS,
«l"eorpadmueckoe BHIOOOpa30BaHWE TPEX BHUJAOB JAHABIINEH», «IDKOJIOTHIECKOE
BUJI000pa3oBaHue BUJIOB CUHUI, «llomumiouasl pactenuit», «KamycTHo-peneyuHblit
THOPHIT.
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Obopyoosanue: TepOapuyd PaCTCHHM, KOJUICKIIMM HACEKOMBIX, dYydeia NTHI[ H
3Bepell ¢ MpUMepaMy Pa3IUYHBIX MPUCIOCOOICHUH, dydena MTUI[ U 3BEpPei pa3HbIX
BUJIOB, repOapuu pacTeHUM OIM3KUX BUIO0B, 00pa30BaBIINXCS PA3TUYHBIMU CITIOCOOAMH.

Jlabopamopnas paboma «BbIsIBIeHHE U3MEHYUBOCTH Y 0CO0EH OJTHOTO BUAAY.

Jlabopamopnasa paboma «IlpucniocoOneHuss OPraHU3MOB M UX OTHOCHTEIIbHAS
EJIECO00PA3ZHOCTHY.

Jlabopamopnas paboma «CpaBHEHHE BUIOB 110 MOPPOIOTHUECKOMY KPUTEPHIO».

Tema 3. Makpo3BoJIIOLUA U €€ Pe3yJbTAThI

Metoasl u3ydeHUss Makpo3BoJitoluu. IlameoHTonornyeckue MeToAbl W3Y4YEHHS
sBosroruu. [lepexonnpie hopmbl U GUIOTEHETUIECKUE PSBI OPTAHU3MOB.

buoreorpaduyeckue meTonbl usyudenus 3Bosoruu. CpaBHeHHe (Biopbl U (ayHbI
MaTEepPUKOB U OCTpoBOB. buoreorpapuueckue obmactu 3emiau. BuUIbI-OHIEMUKH U
PEUKTBHL.

OMOpHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(OIIOrMUECKUE METOAbl H3YUYEHUs
HBONIOLMH. ['€HeTHYeCcKue MEXaHW3Mbl HSBOJIIOLMU OHTOTE€HE3a W  MOSIBICHUS
ABOJIIOIIMOHHBIX HOBHIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbie
OpraHsl U aTaBU3Mbl. MOJIEKYISIPHO-T€HETHUECKIE, OMOXUMUYECKHE U MaTEMaTUYECKUE
METOAbl H3Yy4YE€HUs OHBOJIOLUU. ['OoMonoruuHbie TeHbl. COBPEMEHHBIE METO]IbI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMU U 3BOJIFOIUS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (mpaBuia) HBodONHH. HeoOpaTHMOCTh HBOIIOIUH.
AnantuBHasg paauainus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOIUY.

Jlemoncmpayuu:

Ilopmpemwi: K.M. bap, A.O. KoBanesckuii, ®. Mromiep, J. ['ekkelb.

Tabnuyvr u cxemovl: «DUITOTEHETUYECKUN PSJT  JIOMIAINW», «APXEONTEPUKC,
«3Bepo3yOrie siepb», «Creronedans», «Punno@utey, «CeMeHHbIE TATOPOTHUKI,
«buoreorpaduueckue 30HbI 3eMIny, «JIpeid KOHTUHEHTOBY, «PenukTh», «HavyanpHbIe
cTaguu SMOPUOHATIBLHOIO Pa3BUTHUS MO3BOHOYHBIX >KMBOTHBIX», «['OMOJOTHYHBIE U
aHAJIOTMYHbIe OpraHel», «PyauMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI
YyeloBeKka W muMmaHize», «[7maBHble  HampaBieHus — dBoionuny, «OO0mume
3aKOHOMEPHOCTH IBOIOLIUI.

Obopyoosanue: KOJMIEKUUHU, TepOapuu, MYJSDKM HMCKOMAEeMbIX  OCTaTKOB
OpraHu3MOB, MYJSDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTApPHBIX OpPraHOB
Y aTaBU3MOB, KOJUICKIIUHA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue ¥ pa3BUTHE JKU3HHA HA 3emJie

Hayunble runoTe3bl IpOMCXOXKISHUs )KU3HU Ha 3emie. AOHOoreHe3 u maHCIepMHusl.
JloHayuyHble TpPEACTaBICHUS O 3apOKIACHUM >KU3HU (KpeauumoHusMm). ['mmoresa
IIOCTOSIHHOTO CaMO3apOXICHUs JKU3HU U €€ omnpoBepkeHue onbitamu O. Penu, JI.
Cnamnanmanw, JI. [lactepa. [Iponcxoxaenue >ku3HU U aCTPOOHOIIOTHS.
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OcHoBHbBIE 3Tanbl HeopraHuyeckou sBoiitonuu. [lmaHerapHas (reojoruueckas)
ABOJIONMS. XUMHUYECKass JBOJIOIUSA. AOUOTCHHBIM CHHTE3 OPraHWYECKUX BEIIECTB
u3 Heopranmyeckux. Ombir C. Mumnepa u I'. Opu. OOGpa3oBaHue mNOJIUMEPOB U3
MoHOoMepoB. KoanepBatHas runore3a A.M. OnmapuHa, TUNoTe3a MEPBUYHOTO OyJIbOHA
. Xomnpeiina, reneruueckass runore3a [. Memnepa. PubGosumsr (T. Yek) u
runore3a «mupa PHK» VY. I'mnbGepra. ®opmupoBanre mMeMOpaH M BO3HHUKHOBEHHUE
IIPOTOKJIETKH.

Uctopus 3emunn u meToAbl ee u3ydeHus. Mckoraemble OpraHMYeCKUE OCTATKHU.
['eoxponosiorusi u ee wmeronbl. OTHocHUTeNnbHAas M a0OCONIOTHAs T'€OXPOHOJIOTHS.
I'eoxpoHosiornyeckas mKasna: 30Hbl, 3Pbl, IEPUOJIBI, FTOXH.

Hauvanbnbie 3Tamnel opraHndeckoil 3osrounu. [losBiieHHMEe M 3BOMIOLUS ITEPBBIX
KJIETOK. DBOJIOLUs MeTabonu3Ma. Bo3HrKkHOBEHHE NEepBbIX sKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIC OHMOIJIEHKM KaK aHaJioT MEpBBIX Ha 3emuie cooOmecTB. CTpOMAaTONHTHI.
[TpoxapuOThI U DYKAPHUOTHI.

[Ipoucxoxnenue »3ykapuoT (CUMOMOreHe3). DBOIIOIUOHHOE MPOUCXOKICHUE
BUpYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE OTallbl 3BOJIONMM BbICHINX pacTeHui. OCHOBHBIE apOMOPGO3bI
pactenuii. Beixon pacrenuid Ha cyury. [losiBlieHMe COPOBBIX PACTEHUN U 3aBOCBAHUE
uMu cymn. CemeHHble pacTeHusd. [IponcxoxaeHne NBETKOBBIX paCTCHUM.

OcHOBHBIC 9Tanbl HBOJIOIUU KUBOTHOrO Mupa. OcHOBHBIE apoMOpdO3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBbie xopmoBeie xKUBOTHBIE. JKW3Hb B BOAE. OBOJIOUHS ITO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentuiuil. IlporucxoxieHre MIEKONMUTAIOMIMX U MTHII.
[Mpunnun kmoueBoro apomopdosza. OcBoeHne OECIO3BOHOYHBIMH W TTO3BOHOYHBIMU
YKUBOTHBIMHU CYIIIH.

Pa3BuTue xu3HM Ha 3eMJje 1O 3paM U MEepUoJaM: apxei, IpOTEpPO30i, Maaeo30i,
Me3030M, KailHo30#. OOIas XapakTepuCTHKa KiIMMaTa U TeOJOTMYECKHUX IMPOILIECCOB.
[TosiBneHue W pacuBEeT XapaKTEPHBIX OPTaHU3MOB. YTIE00pa3oBaHHE: €ro YCIOBHUS
U BIIMSIHUE HA Ta30BbIH COCTaB aTMOCHEPHI.

MaccoBble BBIMHPAHMSI — OKOJOTHYECKHE KpU3UCHl mpouwioro. IIpuunnb
U CIEACTBUS MACCOBBIX BbBIMUpPAaHUM. COBPEMEHHBIM DJKOJIOIMYECKHM KPHU3HC, €r0
ocobennoct. [Ipobiema coxpanenus 6uopasHooOpa3usi Ha 3emIie.

CoBpeMeHHass cucTeMa opraHudeckoro wmwupa. I[lpuHiunel kiaccuukauuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYMIbI OPraHU3MOB.

Jlemoncmpayuu.

Topmpemuwi: ©. Penn, JI. Cnannanuanu, JI. [Tacrep, 1.1. Meunukos, A.1. Onapus,
1. Xongeiin, I'. Mennep, C. Mumep, I'. FOpu.

Tabnuyer u cxemwr: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. Ilacrepa
10 U3YUYEHHIO CaM03apOKAeHUS )KU3HI», «Cxema onbita C. Mumniepa, I'. FOpm», «Otansl
HEOPraHU4YECKOU 3BOMOIMN», «['eoxpoHosiornueckas mkana», «HavyanpHble >Tarbl
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OpraHUYecKoil sBomonumn», «Cxema 00pa3oBaHHUS JYKAPUOT IyTEM CHUMOHOTEHE3a,
«Cuctema xuBoW mpupoasy, «CTpoeHue BHPYca», «ApoMopdO3bl pacTEHHID,
«Punnodutrey, «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIINY,
«Mxwm», «llamopotHukm», «l'omocemeHHble pacTeHus», «OpraHbl IBETKOBBIX
pactenmit», «Cxema pa3BUTUS JKUBOTHOTO MHUPa», «ApoMop(hO3bl KUBOTHBIX,
«IIpocreimmey, «Kumeunononoctueie», «llnockue yepBu», «UIEHUCTOHOTHUEY,
«Pp10BIY, «3eMHOBOmHBIEY, «lIpecmbikatomuecs», «lItuiby, «MaekonuTaromue,
«Pa3BuTHe XU3HU B apXEUCKOU 3pe», «Pa3BUTHE XKU3HU B INPOTEPO3OUCKOU 3pey,
«Pa3BuTHE KU3HU B MAJIECO30MCKOMN 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe XH3HU B KaWHO30MCKOHN 3pe», «COBpPEMEHHAs CUCTEMa OPraHUYECKOTO
MUPay.

Obopyoosanue: Tepbapun paCTEHUN Pa3IMYHBIX OT/ACJIOB, KOJUIEKIIUU HACEKOMBIX,
BJIQYKHBIE TpernapaTbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIIMH HIJIOKOXKUX,
CKEJIETHI II03BOHOYHBIX KUBOTHBIX, UyUella ITUL K 3BEPEU, KOJUIEKIIUM OKAMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMBbIX, MYJISIKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamopuas paboma «MogaenupoBanue onbToB Muiepa—tOpu
N0 U3YYEHUI0 aOMOTe€HHOrO CHHTE3a OpPraHWYECKUX COEAMHEHUH B NEPBUYHOU
aTMocdepe».

Jlabopamopnasa paboma «3yueHue M ONMMCaHUE UCKOIMAEMbIX OCTATKOB JPEBHUX
OpPraHU3MOB.

Ilpakmuueckas paboma «W3ydeHne OCOOCHHOCTEH CTPOEHHUS PACTEHUM pa3HbIX
OTJZIEIIOBY.

lIpakmuueckasa paboma «V3ydyeHue OCOOEGHHOCTEH CTPOCHUS TO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJI0BEKa — AaHTPONOI eHe3

Pa3znensl n 3a1aum anTponosoru. MeTo 16l aHTPOIIOJIOTHH.

CraHoBieHHE TIPEACTABICHUW O NPOUCXOKICHUU 4YENOBEKA. PenurunosHeie
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka € KUBOTHBIMU. (CHCTEMAaTHMYECKOE IOJIOKEHHE YEIOBEKA.
CBuzeTeNnbCcTBa CXOJICTBA YEJIOBEKA C JKUBOTHBIMHU: CPAaBHUTEIbHO-MOP(OIOruyecKue,
aMOpuoJIornyeckue, pu3noIoro-oMoXuMHUIecKre, nopeaeHueckue. OTanuns YeaoBeKa
OT XKUBOTHBIX. [IpAMOX0KI€HNE N KOMIUIEKC CBA3aHHBIX C HUM IpU3HAKOB. Pa3Burne
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBuxymue cuibl (pakTopbl) aHTpPOMOreHe3a: OHOJIOTMYECKHE, COIHalIbHBIE.
CooTHolieHre OMOJIOTUYECKUX U COIUANIBHBIX (PaKTOPOB B aHTPOIOT€HE3E.

OCHOBHBIE CTaJMM aHTpOINOreHe3a. PaHHUWE YenoBeKOOOpa3HblE O00E3bSIHbI
(MPOKOHCYJIBI) U paHHHUE MOHTUJBI — OOIIME MPEAKU YETOBEKOOOpa3HbIX 00€3bSIH U
JToJie. ABCTpPaJONUTEKH — JABYHOTHE NpPEAKW Jrojaei. YenoBeK yMmelnblid, MEpBbIC
W3TOTOBJIEHUS OpyAUN Tpynaa. YenoBeK NPAMOXOIAIIMM W IEpPBBIA BBIXOJ JIOJIEH
3a npeaesbl Appuku. YenoBek reiaenb0epreckuii — o0mmil npe1ok HeaHaepTaabCKOro
YEeJIOBEKA U YEJIOBEKAa pa3yMHOr0. YenoBeK HeaHAEPTaIbCKUN KaK BU JIFOAEH XOJIO0AHOTO
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KiInmara. YenoBek pa3yMHbIM COBPEMEHHOIO THIIA, JIEHUCOBCKHN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIONNS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJNSIHSIX
yenoBeka. MyTallMOHHBIN Tpolecc U nonuMopdusm. [lomynsiiuonHbie BOTHBI, apend
Te€HOB, MUTpanus U «3(PQPeKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKa.

Uenoseueckue pacel. [lonstue o pace. bompmme pacel: eBporieonaHas
(eBpasmiickasi), aBCTpajo-HErpouaHasi (SKBATOpHalbHAsi), MOHTOJIOUJIHAS (a3UATCKO-
amepukaHckasi). BpemMs u myTu paccelieHMsl 4elloBeka IO IulaHeTe. EaMHCTBO
yenoBeyecknux pac. Hayunas HecocTosTenbHOCTH pacu3Ma. IIpucnocobieHHOCTh
YeJI0BEeKa K pa3HbIM YCIOBUSAM OKpY’Karolleu cpenbl. BinusHue reorpaduyeckoi cpesl
u aperida renoB Ha MOpP(}OIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucIuIMHApHbIE METOIbI B (M3HYECKO (OMOIOTMYECKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAA AHTPOMNOJIOTHSL W TMAJCOAHTPOIOJIOTHSl YEJIOBEUECKUX MOIYJISIUH.
buocounanbHble HCCIENOBaHUS MNPUPOABI 4YenoBeka. FccrnenoBaHue KO3BOIIOLUA
OMOJIOrMYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu.

llopmpemuwi: Y. JapBun, JI. JIuku, S.5. Poruackuir, M.M. ['epacumos.

Tabnuysvr u cxemwvl: «MeTOAbl aHTPOMONOTHM», «['OJTOBHON MO3T UeIOBEKaY,
«YenoBekooOpa3ubie  00€3bsiHBI»Y, «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBl U aTaBU3MbIY, «/[BIKyLIME CHIIBI aHTPOIOTEHE3a», «IBOJIIOLIHUOHHOE
IPEBO YEIOBEKAY, «ABCTPATIONUTEK», «HeI0BEK yMEIbI», «HeI0BEK NPAMOXOIAIINN,
«JlenucoBckuit uenosek» «Heannepranbup», «KpomanboHIb, «lIpeaku yenoBekay,
«JTanel HBOJIFOLIUY YEI0BEKa», «Packl yenoBekay.

Obopyoosanue: MyJIsHKA OKaMEHENOCTEH, MPEeIMETOB MaTEePHAIbHOU KYJIBTYPbI
NPEeIKOB dYeloBeKa, penponykuuu (pororpaduu) kKapTuH ¢ MHGPOIOTHUIECKUMU
U OuONEeHCKMMHU CIOKETaMU TPOUCXOXKACHUS 4YeloBeka, (ororpadun HaXOJ0K
MCKOITAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIIb Yepera YelIoBeKa U yepena
MIMMIaH3€, MOJEJIb KHUCTU YEJOBEKA W KUCTU IIMMIAaH3€, MOJEIM Topca MPEeAKOB
YeJI0BEKa.

Jlabopamopnasa paboma «3yuenne ocOOCHHOCTEW CTPOEHUS CKeJeTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

lIpakmuueckas paboma «VI3ydeHne 3K0JIOTMYECKUX afanTallil YeJIOBEKay.

Tema 6. DJkojgorussi — Hayka O B3aNMOOTHOUIEHUSAX  OPraHU3MOB U
HAJOPraHU3MEHHbIX CHCTEM € OKPY Kaloule cpeaoii

3apoxaeHre W pa3BUTHE 3Kojormu B Tpynax A. ['ymGonpara, K.®. Pynbe,
H.A. CeBepuioBa, J. I'ekkens, A. Tencnu, B.H. CykaueBa. Pazaensl u 3aj1a4un 3K0JI0THH.
CB$13b 3KOJIOTUHU C IPYTUMH HAYKaAMH.

Metoasl skosioruu. IlosneBeie HaOMOACHUSA. ODKCIEPUMEHTBI B  JKOJIOTHU:
npUpOAHbIC U TabopaTopHbie. MoaenupoBaHUE B 9KOJIOTUU. MOHUTOPUHT OKpPYKaIOIeh
Cpeabl: JIOKAJIbHBIN, pEruOHAIbHBIN U TJI00aTbHBII.
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3HaYeHUEe HKOJOTUUECKUX 3HAHUM ISl 4EJIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE
KaK OCHOBAa CBSI3€M 4esoBeYecTBa C IpuUpoAor. POpMUPOBAHUE HKOJOTMYECKOU
KYJIBTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

Jlemoncmpayuu:

Ilopmpempwi: A. I'ymbonsar, K.®. Pynse, H.A. CeBepuios, 3. I'ekkenb, A. Tencinu,
B.H. Cykaues.

Tabnuyvr u cxemwr: «Pazgensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBD.

Jlabopamopnas paboma «VI3yueHue METOI0B SKOJIOTUUECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Okonoruyeckre (akTopbl M 3aKOHOMEpPHOCTH ux aeictBus. Kiaccudukanms
IKOJIOTUYECKUX (PaKTOpOB: abmoTHyecKue, OMOTHYECKHEe, aHTpomoreHnsie. OOmme
3aKOHOMEPHOCTH  JIEUCTBHUS  dKoJiormueckux  (aktopoB. IlpaBmino muHUMyMa
(K. Impenrens, HO. JIubux). TonepaHTHOCTb. DBpUOWOHTHBIE M CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuotnueckue (axtopel. CBeT Kak 3kojornueckuii daxrtop. [elicTBue pa3HbIX
YYaCTKOB COJHEYHOI'O CIIEKTpa HA OpPraHU3Mbl. JKOJOTMYECKHE TIPYIIIbl pacTEHUMN
Y YKUBOTHBIX IO OTHOUIEHUIO K CBETY. CUTHaIbHAsA poJib cBeTa. POTONEPUOIN3M.

Temneparypa kak sxoiorudeckuii pakrop. JleiicTBrue TemMmneparypbl Ha OpTaHU3MBI.
[TolikunorepMHble U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBI.

Brnaxnocts kak dkojorumdeckuid  ¢akrop. I[lpucnocobnenust pacteHHil K
noJi/Iep ka0 BogHOro Oananca. Knaccudukaius pacTeHuid MO0 OTHOIIEHUIO K BOJE.
[IpucnocoOiaeHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, TOYBEHHAs,
[NIyOMHHAs MOJAIOYBEHHAs, BHYTPUOpPraHU3MEHHAs. PUBHKO-XUMUYECKHE OCOOEHHOCTH
cpen obutaHus opraHu3MoB. llpucrnocoOneHuss OpraHu3MOB K >KM3HM B Pa3HbIX
cpenax.

buonoruueckue putmbl. BHeninue u BHyTpeHHUE pUTMbl. CYyTOYHBIE U TOJUYHBIC
putMbl. [IpUCOCOONIEHHOCTh OpPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHMA
KU3HU.

JKuznennsle popMbl opraHu3mMoB. IloHsaTHE 0 >kuM3HEHHOW (opme. KU3HEHHBIC
dbopMBl  pacTeHUM: JepeBbs, KYCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPaBhlI,
onHONEeTHUE TpaBbl. JKu3HeHHBbIE (GOPMBI JKUBOTHBIX: THAPOOMOHTHI, TC€OOUOHTHI,
a’poOuOHTHI. OCOOEHHOCTHU CTPOCHUS U 00pa3a KU3HH.

buotnueckue dakropel. Buasl OHMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUITHAYECTBO, CcUMOM03 u ero Qopmel. [lapasuTusm, koomeparus, MYyTyaau3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHUUYecTBO). HeTpoduueckue B3auMo1eicTBUS
(Tommueckue, Gopuyeckue, padbpuueckue). 3HauyeHUE OMOTHMYECKUX B3aMMOJICHCTBHIMA
JUIsL CYIIECTBOBaHUS OPraHU3MOB B cpelae oOutaHus. [IpHHIMI KOHKYpPEHTHOTO
VCKJTFOUCHHS.
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Jlemoncmpayuu:

Tabnuyet u cxemwvr: «Ixomormdeckue  (paxTope», «CBETOBOWM  CIIEKTP»,
«IKOJIOTUYECKUE TPYIIbl >KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHbBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOIOTUYECKUE  aJaNTaIiH
XKUBOTHBIX», «CpeJibl OOUTaHUS OPTaHU3MOBY, «BHONOTHYECKHE PUTMBD», « KU3HEHHBIC
dbopMbl  pacTeHHII», «Kuznennoie  GOpMBI  KUBOTHBIXY, «Jkocucrema
IUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOTO Jecay, «llemn muranmsy,
«XuwmHunyectBoy, «[lapazutuzmy», «Konkypenus», «Cumomos», «KommeHcammzm.

Obopyoosanue: repbapuu pacTCHUN M )KUBOTHBIX, IIPUCIIOCOOJCHHBIX K BIUSHHIO
Pa3JIMUHBIX HKOJOTUUECKUX (DAKTOPOB, TrepOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTEHHUM, CBETOJIIOOMBBIC, TEHENOOUBBIE W TEHEBBIHOCIIUBBIC
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIIMH TETUIONMIOOMBBIX, 3UMOCTOWKHX,
MOpPO30YyCTOMYMBBIX PpACTEHUM, Uydyena TMTULl W 3Bepei, repOapuu PpacTeHHi,
OTHOCAIIUXCS K Turpodutam, Kcepopuram, Me30(puTaM, KOMHATHBIC PACTCHUS JaHHBIX
TPYII, KOJUICKITMU KHBOTHBIX, OOMTAIONINX B Pa3HBIX Cpeaax, repoapuu U KOJUICKIIUU
pacTeHUN W >KMBOTHBIX, OOJIAJIAIONMIUX YepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM
U3MCHCHHUSAM YCIIOBUU JKM3HU, TepOapuu ¢ KOJUICKIIMM PACTCHHA W KUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMH >KMBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTUYECKUX B3aMMOJICHCTBUSIX.

Jlabopamopnas paboma «BbIsiBIeHHE TPUCIIOCOOJICHUI OPraHU3MOB K BIIMSTHUIO
CBETay.

Jlabopamopnas paboma «BbIsiBIeHHE TIPUCIIOCOOJICHUI OPraHU3MOB K BIIMSTHUIO
TEMIIEPATYPHD».

Jlabopamophas paboma « AHATOMUYECKHE OCOOCHHOCTH PACTCHUI U3 PA3HBIX MECT
oOUTaHUSD.

Tema 8. IkoJs10rusi BUA0B ¥ NOMYJIANMI

DKOJIOTUYECKUE XapaKTepUCTUKH mnomyisauuu. [lomynsuus xkak Ouojgoruueckas
cucrema. Poiib HEOJTHOPOJHOCTH cpefbl, (U3UYECKUX OaphbepoB U OCOOCHHOCTEM
Owosloruu BUJOB B (OPMHUPOBAHUH TIPOCTPAHCTBEHHOW CTPYKTYPBl TOMYJISIIHIA.
OcCHOBHBIE TTOKA3aTENW MOMYJISIUN: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHASA W TOJOBas
CTPYKTYpa, POXKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIUSL.

OKojoruyeckass CTpykTypa mnomyisiuud. OIeHKa YUCISHHOCTH IOIMYJIALUY.
JlvHaMyka nOOmyJsSIiMA W €€ peryisiuvs. DbUOTHYEeCKHMHd NOTEHLMANT MOIMYJISALUY.
MojenupoBaHue AMHAMHUKHA TONyJsiud. KpuBbIE pocTa YUCICHHOCTH MOIMYJISALUH.
KpuBsbie BeokuBaHus. Peryisiys 4yucaeHHOCTH NOMYJISIUN: poib (DAKTOPOB, 3aBUCSIIINX
U HE 3aBUCAIINX OT IUIOTHOCTU. DKOJOTUUECKUE CTpaTeruu BuioB (r- u K-ctparerun).

[Tonsarre 00 3KoNOrnyYecKoi HUIIe Buaa. Mecroooutanne. MHOTOMEpHAs MOJICIb
skosornyeckon Humum JI.M. XarumHcoHa. Pa3sMepbl 3KOJOrMYECKOM  HUIIW.
[TorenuuanbHas ¥ pealM30BaHHAS HUIIIN.

Bun kak cucrema nonymnsnuil. Apeasibl BUJI0B. BUIbI U MX )KU3HEHHBIE CTPATETHH.
DKOJIOTHYECKHE YKBUBAJICHTHI.
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3aKOHOMEPHOCTH TOBEJACHUS M MUTpAIlMid )KUBOTHBIX. bruonorndyeckue MHBa3uU
Yy KEPOJHBIX BUJIOB.

Jlemoncmpayuu:

Iopmpem: JI.1. XaT4nHCOH.

Tabauysr u  cxemvl:  «IKOJOTUYECKHE  XAPAKTEPUCTHKUA  TOMYJISIIUNY,
«IIpocTpaHCTBEHHasl CTPYKTypa MOMYJALMN», «Bo3pacTHble MUpaMUIbl MOMYJISLIAN,
«CKOpOCTh 3aceeHUs] MOBEPXHOCTU 3eMJIM PA3IMYHBIMU OpraHu3MaMmmn», «Mojienb
skosiorndyeckor Humu JI.M. XatauHcoHay.

Obopyodosanue. repdapun pacTEHUN, KOJUIEKIIMH KUBOTHBIX.

Jlabopamopnas paboma «IIpucrnocobeHrs CEMsSH PaCTCHUM K PaCCEICHUIOY.

Tema 9. Ikojiorusi coo001IECTB. IKOJIOTHYECKHE CUCTEMBI.

Coo0mecTBa opraan3MoB. bruorieHo3 u ero cTpykrypa. CBs3u MKy OpraHu3MaMu
B OMOIIEHO3E.

Okocucrema Kak oTkpbiTas cucrema (A.Jl. Tencnu). DyHKIMOHANIBHBIE OJOKHU
OpraHU3MOB B 3KOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTHI, PEIyIEHTHL. Tpodudeckue
ypoBHU. Tpoduueckue nenu u cetu. Adbrorndeckre 6J0Ku d3KocucTeM. [10UBBI U WITBI
B 3KocHucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeIM AKOCHCTEMBbI. bromacca U mpoayKiusi. DKOJIOTUYECKHUE
nUpaMUIbl YUCeNl, 0MOMACChl U IHEPTHUH.

HamnpaBieHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie
Y BTOPUYHBIEC CYKIIECCUU U UX MPUYUHBI. AHTPONOT€HHbIE BO3/ICUCTBUS HA CYKIIECCUMU.
KnumakcHoe cooOiiectBo. buopaznoo6paszue u moIHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpupoHBIE 5KOCUCTEMBI.

AHTpOIIOTE€HHBIE AKOCHUCTEMBI. ATposkocucTeMa. ArpoieHo3. Paznuuus mexmy
AHTPONIOT€HHBIMU U IPUPOJHBIMU SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI YypOo3kocucteM. l'opojckas d¢iopa
u (ayna. CuHaHTpomm3alus TOpOJCKOW (QayHbl. buomornueckoe u XO35SHCTBEHHOE
3HAYECHHUE arpPO’IKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI  OPTaHU3MOB
B 9KocucTeMax. [lepeHOC SHEpruu W BEIIECTB MEXKIY CMEXKHBIMU JKOCHUCTEMAaMHU.
YCTOWYMBOCTh OPraHU3MOB, MOMYJSIHUA M 3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX BO3/ICHCTBHM.

MeTo010510THsI MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX IKOCUCTEM..

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywvl u cxemol: «CTpyKTypa OMOIIEHO32», « IKOCHCTEMA IUPOKOJIMCTBEHHOTO
jeca», «IKOCHCTEMA XBOWHOIO Jieca», «DyHKIMOHAIbHBIE TPYNIIBI OPraHU3MOB B
akocucteme», «Kpyrosopor Bemiects B skocuctemey, «llenu nurtanus (mactOumHasi,
NETpUTHAsA)», «IKOJIOTHYECKAass TMHUpaMHIa YHCel», «DKOJOorhyeckass MnupamMuaa
ouomaccel», «OJKoJIOTHYEeCKass mnupamuga »3Heprum», «OO0pa3zoBaHue 00JI0Tay,
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«IlepBuunast cykneccusi», «BoccraHoBneHue jeca mocie MoXkapa», «IKOCHUCTEMA
o3epa», «ArporeHos3», «KpyroBopor BemeCTB M MOTOK 3HEPIHMU B arpoLEHO3E,
«IIpumMepsl ypOOIKOCUCTEM.

Obopyodosanue: TepOapuyd pPacTEHHUM, KOJUICKIIMU HACEKOMBIX, uUydena NTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX W JUKOPACTYIIMX PACTCHUH, aKBApUyM KaK MOJENb
HKOCUCTEMBI.

IIpakmuueckas paboma «VI3y4yeHue u onrucanue ypoo3KoCUCTEMBDY.

Jlabopamopnass  paboma «V3ydyeHue pa3zHOOOpa3us MEJIKUX IMOYBEHHBIX
YICHHCTOHOTHUX B Pa3HBIX SKOCHCTEMAX)).

Oxckypcus « IKCKYpCUsi B TATUYHBINA OMoTeorieHo3 (B 1yOpaBy, Oepe3HsIK, CIbHHK,
Ha CYXOJIOJIbHBIN MM TOMMEHHBIN JIyT, 03€p0, OOJIOTO).

IKeKypcust « JKCKYPCHS B arpOIKOCUCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3I1UCTBO)».

Tema 10. buocdepa — riodasbHast IKOCHCTEMA

buochepa — oOmemnanerapras oOomouka  3emMiHM, T/A€  CYIIECTBYET
WM CYyIIeCTBOBaJa U3Hb. PasBuTHe mpencraBieHuit o ouocdepe B Tpynax J. 3rocca.
Yuenue B.M. Bepnanckoro o omocdepe. Obmactu O6mochepsl u ee cocrab. KuBoe
BelllecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH Ouochepsl Kak
I00AbHON JKOCHCTeMBI. JluHammuueckoe paBHoBecue B Omochepe. KpyroBopoTs
BCIIECTB M OMOTCOXMMHYECKHE ITMKIBI (Yyryiepoaa, a3oTa). PUTMUYHOCTH SBICHUI
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonstTue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOMHBIEC Jieca, CMEIIaHHbIe U IIUPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, MyCThIHHU,
TPOMHUYECKHE JIECa, BHICOKOTOPhS. Kimmar, pacTUTENbHBIA M KUBOTHBIM MUpP OHOMOB
CYIIIH.

CtpykTypa U (YHKIMS KUBBIX CHCTEM, OIIEHKA MX PECYpCHOTO MOTEHIIHaa
U OnocepHbIX QPyHKIUI.

Jlemoncmpayuu:

Ilopmpemuwi: B.1. Bepnaackuii, 3. 3rocc.

Tabnuyvt u cxemor: «l'eochepnr 3emmu», «KpyroBopor aszora B MPHUPOIEH,
«KpyroBopor yriepoma B mpupoae», «KpyroBopor kuciopoga B IPHPOICY,
«KpyroBopoT BoabI B ipupoae», «OCHOBHBIE OMOMBI CyIny, « KiumaTuieckue mosica
3emmm», «Tynapa», «Taitray, «Cwmemansbii Jsec», «lIIUPOKOTUCTBEHHBIN JECH,
«Crenby, «CaBanHay, «IlycTeiasy, « Tponuueckuii aecy.

Obopyoosanue: repdbapuul paCTCHHUIN pa3HbIX OMOMOB, KOJIJICKITUN YKUBOTHBIX.

Tema 11. YUesroBek u OKpyskawoumas cpeaa

DKOJOrMYecKre KPU3UChl M MX MpUYHHBI. Bo3nelcTBue uenoBeka Ha Ouocdepy.
3arpsA3HeHHe BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HeHne BOAHOM cpeapl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa NMOYBEHHBIX pecypcoB. M3MmeHeHue
KJIuMara.
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AHTpOIIOTEHHOE BO3/ICMCTBUE HA pPACTUTENbHBIA W KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO U KUBOTHOTO MHpa. OCHOBHBIEC MPUHITUIIBI OXpaHbl MPpUPObl. KpacHbie
kauru. Ocobo oxpansiembie npuponanbie Tepputopun (OOIIT). boranuueckue cazabl
Y 300JIOTUYECKUE MTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO Pa3BUTHS YEJIIOBEUECTBA M IPHUPOJIBI.
PammonansHO€ MPUPOMOMONIB30BAHUE U COXpPaHEHHE OMOJOTUYECKOTO Pa3HOO0Opas3us
3emiu. OO0uMe 3aKOHOMEPHOCTU TII00AIBHBIX SKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3HCA U €r0 BEPOATHBIE MOCIEICTBHUS.

Pa3BuTHEe METO/I0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOT€HHBIX IIPOLIECCOB.

Jlemoncmpayuu:

Tabauyvl u cxemvl. «3arpsA3HeHue aTMocepbl», «3arps3HeHUe Tuapochepb,
«3arpsizHenue nousbly, «IlapaukoBeii 3ddexT», «Oco00 oxpaHsieMble TPUPOTHBIE
TeppuTOpun», «MoaenH yrnpapisieMOoro MUpay.

Obopyoosanue: ororpadun oXpaHaeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH pervoHa.
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INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOT'U HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHUS O0YYaIOIIUMHUCS
nporpaMM  cpeaHero  oOmiero  oOpa3oBaHUsS: JMYHOCTHBIC, MeETaNpeIMETHBIC
U TIpeMETHBIE.

B cTpykType JUYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrPAMMBI MO OHUOJOTUH
BBIJICJICHBI CJIEYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaloIUMUCS POCCUUCKOU
FPAXIAHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOSITEIbHOCTHU
U CaMOOIIPE/ICTICHUIO, HAJTMYME MOTUBALIUU K OOYYEHUIO OMOJIOTHH, 1IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMUYHOCTH HA OCHOBE KIIOUEBBIX IEHHOCTEH H
UCTOPUYECKUX  TPAAMIMK  pa3BUTUS  OWOJOTUYECKOTO  3HAHUSA, TOTOBHOCTH U
CIIOCOOHOCTh 00YYarONIUXCSl PYKOBOJICTBOBATHCSI B CBOEU JEATEILHOCTU IIEHHOCTHO-
CMBICJIOBBIMU  YCTAHOBKAMHM, TPUCYIIMMH CHUCTEME OHOJIOrMYEeCcKOro oOpa30oBaHuUs,
HAJIMYKUE TPABOCO3HAHUS DKOJOTHYECKON KYJIbTYPhI, CIIOCOOHOCTH CTaBUThH IEIH U
CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAMMBI 1O OHMOJOTHUU JIOCTUTAIOTCS B
CIMHCTBE y4YeOHOW U  BOCTIHTATEILHONW  JEATEIBHOCTH B  COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUUCKUMH COITUOKYJIBTYPHBIMH, HCTOPUUYECKUMH M JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTAMH, NTPHUHATHIMH B OOIIECTBE NpaBWIAMH W HOpPMaMu
MOBEACHUSI ¥  CIIOCOOCTBYIOT MpOIlECCaM  CaMOTO3HAHWS, CAMOBOCIHUTAHUS U
CaMOpPa3BUTHS, Pa3BUTHUSI BHYTPEHHEN MO3UILIMK JTUYHOCTH, MAaTPUOTHU3MA U YBAKECHUS K
3aKOHY W TIPaBONOPSAKY, YEJIOBEKY TpyJda M CTapuieMy IOKOJEHUI0, B3aHMMHOTO
YBOKEHUS, OEpEKHOr0 OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO M TPAJULUSAM
MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickon @enepauuu, OpUpoie U OKPYKAIOLIEH
cperne.

JIn4HOCTHBIE pPE3yNbTAaThl OCBOCHHS YueOHOro mpemMera «bHONOTHS» JTOHKHBI
OTpaXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJICTBOBATHCSA
chOpMHUpPOBAaHHOM BHYTPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHUEHTAI, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAIULIMOHHBIM
IIEHHOCTSIM POCCHUMCKOIro OOIECTBA, paCHIMPEHUE KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TIPOLIECCE pEalM3allMi OCHOBHBIX HAIMPABJICHUN BOCIHUTATEIBHOM
NEeATEeNIbHOCTU, B TOM YUCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIIMKM OOYyYaroOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOLIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0sS3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JIESATEIHHOCTH TMPHU CO3JaHUU YUEOHBIX
IIPOCKTOB, PEIICHUH YYeOHBIX W MTO3HABATEIBHBIX 3a/1a4, BHIMOTHEHUN OMOIOTHICCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU B OOBSICHSTH €€;

YMEHUE YYHUTHIBATb B CBOMX JICUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3sHBIMH YOCXKICHUSAMH, KYJIbTYPHBIMH IICHHOCTSIMH U
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TPOIECCE COBMECTHOTO BBHITIOJIHCHUS yUEOHBIX,
MO3HABATEIILHBIX U MCCJICAOBATEILCKUX 3a/1a4, YBOKHUTEILHOTO OTHOIICHUS K MHCHHIO
OMIMOHEHTOB MPHU 00CYXKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIEHOCTH,

2) NnaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAXKIAHCKONW WICHTUYHOCTH, MaTPUOTHU3MA,
YBOKEHHS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHoil, ropaoctu
3a CBOM Kpai, CBOW PoauHy, CBOW S3bIK M KYJbTYpPy, HpPOLIJIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOT0 Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUI0O M MaMATHUKAM TMPUPOJIBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, MOHUMaHUs 3HAYCHUSI OMOJIOTMU B MO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa M COBPEMEHHOTO 00IIIEeCTBa;

ujeiiHas yOeXJIeHHOCTh, TOTOBHOCTh K CHyXEeHHIO © 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ’TUIECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIIEHMBATh CHUTYyallMi0 W TNPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOIO Oy TyIIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O MPUHATHUS LEHHOCTEU CEMEWHOW >KU3HU B COOTBETCTBUMU C TPAJULIHSIMHU
HaponoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAyYHOTO
Y TEXHUYECKOTO0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAaHUE SMOIIMOHAIBLHOTO BO3JCUCTBUS KUBOW MPUPOJBI U €€ ILEHHOCTH,

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIISITh
KadyecTBa TBOPUYECKOMN JTUIHOCTH;
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5) pu3r4ecKoro BOCHUTAHUS:

MMOHMMAaHUE W pean3alusl 3J0POBOTO M 0€30MMacHOro oOpasa >KM3HH (30pPOBOE
NMUTaHUE, COONIOJCHUE TUTHECHUYECKUX TMPaBUJI M HOPM, COATaHCHPOBAHHBINH PEKUM
3aHSATUH M OT/BIXA, PEryJisipHas pu3ndeckas akTUBHOCTD), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOMICHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY
3JI0POBBIO;

MOHUMAaHKE IIEHHOCTU TPABWUJ WHIUBUAYAJIBHOTO W KOJUIGKTUBHOTO OE30I1aCHOTO
MOBEJICHUSI B CUTYAIUSX, YTPOKAIOIINX 3JI0POBBIO U )KU3HHU JIFO/ICH;

OCO3HAHHWE TOCIACACTBUH W HENPUATHS BPEIHBIX MPUBBIYCK (YIMOTpPEOICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAaHNE IIECHHOCTH MacTepCTBa, TPYA0TI00HE;

TOTOBHOCTh K AKTUBHOH JIEATENHHOCTH TEXHOJOTHYECKOW U  COIHUATbHON
HAIPaBJICHHOCTHU, CIIOCOOHOCTh HWHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOATEIHHO
BEITIOJTHATH TaKyIO ICSITEIIbHOCTS;

WHTEpEC K pa3nuyHbiM cdepaMm MpodhecCHOHATFHON JesSTEIbHOCTH, yMEHHE
COBEpILIaTh OCO3HAHHBINA BBHIOOp Oyayiel nmpodeccuu U peasu30BbIBATb COOCTBEHHbIE
KU3HCHHBIC TITAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00Opa30BaHUIO U CAMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU,

7) IKOJIOrM4€eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU I€JIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CyLECTBOBAHUS;

NOBBILICHUE  YPOBHS  HKOJIOTMYECKOM  KyJNbTYypbl: NPUOOpETEHHE  OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX MOCJEICTBUN JUIsl OKpY Karolien
cpenpl;

OCO3HAaHHWE TJIOOAIBHOIO XapakTepa »SKOJOTUYECKHX TMpodjieM M TyTed uX
pelIeHus;

CHOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU W3YYEHUU OMOJIOTMHM 3HAHMS
Y YMEHHUS NIPU PELICHUH IPOOJIeM, CBSI3aHHBIX C PALIMOHAIIBHBIM IIPUPOOII0JIb30BAHUEM
(cobmrofileHue TpaBUI TIOBEJIEHUS B MPHUPOJAE, HANPABICHHBIX HA COXpaHEHUE
paBHOBECHS B 3KOCHCTEMaX, OXpaHy BUJIOB, SKOCUCTEM, OHochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPHUHOCSAIIMX BpE] OKpYXaroUlel HpUpoIHOM
cpele, YMEHUE IPOrHO3MpOBaTh HEOJArONpPUATHBIE 3KOJOTHYECKHE IOCIEICTBUS
peINTPUHUMAEMBIX JCHCTBUI U IPEIOTBpAIIaTh UX;

HaJM4YME PA3BUTOIO 3SKOJOTMYECKOrO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYpBHI,
OMbITa JIEATENBHOCTH 3KOJOTHYECKOW HANpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMH B TO3HABATEJIbHON, KOMMYHHKAaTUBHOW M COIMAJBbHOM MpPAaKTHKE, TOTOBHOCTU
K YYaCTHIO B TPAKTUYECKOM JESITEIIbHOCTU HKOJIOTHYECKON HApaBI€HHOCTH;
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8) HEeHHOCTH HAYYHOTI'0 MIO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHKME SI3BIKOBOM UM YUTATEIbCKOM KYJIbTYpbl KakK CpeacTBa
B3aMMOCHCTBHS MEXKIY JTIOABMH U MMO3HAHUS MUPA;

NOHUMaHUE crienuPUKU OMOJIOrHH KaK HayKH, OCO3HAHUS €€ POk B POPMUPOBAaHUHU
palMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO  TPE/ICTAaBICHUS
00 OKpY’KaroIleM MHUpPE Kak O €JMHCTBE MPUPOJbI, YeJIOBEKa U OOIIEeCTBa, B TTO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHWH TMPOOJIeM COXpaHEHUs MPUPOHOTO
paBHOBECHS;

yOEeXJIEHHOCTh B 3HAYMMOCTU OHMOJOTUM JUIsI COBPEMEHHON IMBWJIM3AIUU:
o0OecrieueHrss HOBOIO YPOBHSI pa3BUTUS MEIUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIIOCOOHBIX pEeIIaTh PECYpPCHbIE MPOOIEMBbl Pa3BUTHSI YEJIOBEUECTBA,
MOKWCKa MyTeld BBIXOAA W3 TJIOOATBHBIX HKOJOTHYECKUX IMpolieM u olecreyeHus
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBLHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCThH B MOJIYYEHUH OMOJOTMUYECKUX 3HAHUU B LEJSAX MOBBIIICHUS
oOmel KyJnbTypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, KakK COCTaBHOM YacTu
(GYHKUIHMOHAIBHOM TIPaMOTHOCTH  OOydarommxcs, (opMuUpyeMod NpH HU3Yy4YEHUU
Ooumonoruu;

MOHMMaHWE CYIIHOCTH METOJOB TMO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCHOJb30BaTh MOJydyaeMble 3HAHUS JUIsl aHAIKM3a U OObSICHEHUS
SIBIICHUIM OKPYXAIOIIET0 MHUpPa W TMPOUCXOASIINX B HEM HM3MEHCHH, YMEHHUE JeNaTh
000CHOBaHHbIE 3aKJIIOYEHHMS Ha OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMXCS JaHHBIX
C 1IEJIbIO TIOJTYYEHHMSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO MCIOJIb30BATh OMOJOTMYECKUE 3HAHUS JUIsI PEILICHHUSI
npo6JieM B peajbHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHME IEHHOCTH HAy4YHOW JI€AT€NbHOCTH, TOTOBHOCTh OCYILECTBIATH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHINBUYaIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPA30BAHMIO,
K aKTHBHOMY TIOJTyY€HHUIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS OOYYAIOIIMMUCS
nporpaMMmbl cpeiHero o01iero oOpa3oBaHUs y OOYYarOIIUXCS COBEPILICHCTBYETCS
AMOIIMOHAJIbHBIN MHTEIUIEKT, MPEANOIaratonfi cpopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IMOHMMATh CBOE AMOIMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PAa3BUTUSI COOCTBEHHOM SMOLMOHANIBHOU cepbl, OBITh
YBEpPEHHBIM B ceOe;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLMOHAIBHBIM
WU3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIMH, BKIIOYAKOIIEH CTPEMIICHUE K JOCTHXKECHUIO LIEIU
U YCIEXY, ONTUMHU3M, HHULIHUATUBHOCTb, YMEHHUE JEHUCTBOBATb, MCXOAA H3 CBOUX
BO3MOKHOCTEH;

SMITATHUH, BKIIIOYAIONIEH CHOCOOHOCThL IOHMMATHL SMOIIMOHAJIBHOE COCTOSHHE
JIPYTHUX, VYYUTBIBATH €ro IPH OCYIICCTBICHHMH KOMMYHHMKAIIMHM, CIIOCOOHOCTH
K COYYBCTBHIO U COIEPEKNBAHUIO;

COITMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAaWBaTh OTHOILICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHUS yueOHOro mipeamera «buonorusy»
BKJIFOYAIOT:  3HAYMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyUaIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIICHAYYHbIE TOHATUS, OTPaXKaIoIIne
IEJIOCTHOCTh HAyYHON KapTUHBI MUPa U crieU(DUKY METOA0B IMO3HAHMUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX Haykax (BEILeCTBO, PHEPTHs, SBIIEHUE, MPOIIECC, CUCTEMAa, HAayYHBIN
dakT, TMPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIIeI0OBaHNE,
HAOJTFOICHNE, M3MEPEHUE, DKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHBIC yUeOHbBIC ACHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), o0ecIeunBaroIIre
dbopMmupoBaHre (PYHKIIMOHAIHPHOW TPAMOTHOCTH ¥  COIMAIBHOW KOMIIETCHITUU
oOyJaromuxcs; CIIOCOOHOCTH o0yJaroImxcs WCITOJIH30BATh OCBOCHHBIC
MEXAUCITUTUIMHAPHBIE, MHPOBO33PEHUECKHUE 3HAHMUS W YHUBEpCaJbHBIC Y4YcOHBIC
JICVUCTBUA B MO3HABATEILHOM U COLUAIBHOW MPAKTHUKE.

B pesynbrare usydeHuss OMOJOTMU HA YPOBHE CPEIHET0O OOIIero oO0pa3oBaHUs
y oOyuatomierocst OyayT cpOpMHUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAJIbHBIE Y4YCOHbBIC
JENUCTBUSA, KOMMYHUKATHBHBIE YHUBEpCAJIbHbIE Yy4e€OHbIC JEWUCTBUS, PEryJsTUBHbBIC
yHUBEpCalbHbIC yUeOHbIE IEUCTBUS, COBMECTHAS IESITEIbHOCTb.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JNEHCTBUS
ba3oBble JJornueckue qeMcTBUSA:

CaMOCTOATENFHO (HOPMYIUPOBATh U AKTYaJU3UPOBATH MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCIOJI30BaTh MPHU OCBOCHUHW 3HAHUM MPHUEMbI JOTUYECKOTO MBIIIJICHUS (aHAIU3a,
CHHTE3a, CpaBHEHU, KiIaccuukammu, 00001eH s ), pACKPhIBATh CMBICT OMOJIOTHYECKHUX
MOHATUN (BBIAEIATh UX XapaKTEpHBbIE TMPU3HAKHU, YCTAHABIMBATh CBS3U C JPYyTUMU
MOHATHUSIMU);

ONPEAEIATh LEIU AEATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEITEIBHOCTH C MTOCTABICHHBIMU LEISAMU;

WCITOJIb30BATh OMOIOTHYCCKUE TIOHATHS ISl OOBSICHEHUS ()aKTOB U SIBICHHUM KUBOH
MIPUPOJIBI;
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CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHBIC, I€NYKTUBHbIC, 10 AHAJIOTUN),
BBIABJISAITH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
(GhopMyIHpPOBATH BHIBOJBI U 3aKITIOUEHUS;

MPUMEHATh CXEMHO-MOJEJBHBIE CPEACTBA I IPEACTABICHUS CYILIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPECUUIN
Pa3HOTO POJia, BHISIBIIEHHBIX B PA3IMYHBIX WH(OOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEMICHUS MNPOOJEMbI C YYETOM aHajdnu3a HWMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJHTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH,

KOOPJIMHUPOBATh W BBHITMIOJHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE MPU PEIICHUU )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaeaoBarte/bCKue AeCTBUA:

BJIaJICTh HaBBIKAMHU YYEOHO-MCCIIEIOBATEIILCKOM M IIPOCKTHOM JEATEIIbHOCTH,
HaBBIKAMHU pa3pelieHus MpooeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY
MIOMCKY METOJI0OB PEHICHUS MPaKTUYECKUX 3aj]ad, TPUMEHEHUIO Pa3JIMYHBIX METOJIOB
TTO3HAHUS;

HCMOJIb30BaTh PA3JIMYHBIE BUbI AEATEIBHOCTHU MO MOJYYEHHIO HOBOTO 3HAHUS, €T0
HUHTEpIIPETAllUH, IPeoOpa30BaHUIO0 U MPUMEHEHHIO B YUEOHBIX CUTYyaIlUAX, B TOM YHUCJIC
IIPU CO3/JaHUU YUEOHBIX U COLUATIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIH THIT MBINUICHUS, BIIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMH MMOHATUSIMH U METOJAMU;

CTaBHUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN JeATEIIBHOCTH
U KU3HEHHBIX CUTYAIUSIX;

BBIABJISATh IPUUUHHO-CJICACTBEHHBIC CBA3M M aKTyaJIu3UpOBaTh 3a7avy, BbIJIBUTaTh
TUIIOTE3Yy €€ PEIICHMS, HAXOUTh apIryMEHTHI IJIsl JJOKA3aTeJIbCTBA CBOUX YTBEPKICHHUM,
3a71aBaTh MapaMETPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJayd pe3yJbTaTbl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAaITUsIM, OLICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTH 1eJICHANIPABIICHHBINA TOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B NMPO(EeCCHOHAIBHYIO CpPeay;

yMETh TMEPEHOCUTHh 3HAHUS B TO3HABATEIBHYI0O U MPAKTUYECKYH0 OO0JacTU
JKU3HEACITEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIBLHbBIC TTOJAXObI U PEIICHUS, CTABUTh
npoOJIeMbl U 3a/1a4M, TOMyCKAIOIHE aJbTepPHATUBHBIC PEIICHHUS.

Pabora ¢ unopmanueii:
OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHGOpManuu (TEeKCcTe Y4yeOHOro
0coOUsI, HAYYHO-TIOMYJISIPHOM JINTEpaType, OMOIOTUYECKUX CIIOBAPSX U CIIPAaBOYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHere), aHaIM3upoBaTh HHEGOPMALIHIO
pa3IMYHbIX BUJOB U (HOPM IpenCTaBICHUS, KPUTUUECKH OLEHUBATh €€ JOCTOBEPHOCTh
Y HEIPOTHUBOPEUYHBOCTb;

(bopMyIIHpPOBATh 3aIPOCHI U IPUMEHSATH PA3IMYHBIE METO/BI IIPU MIOUMCKE U OTOOpE
ounosiornueckoi nHpopmaru, He0OXOUMOM ISl BBITIOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HUCIHOJIb30BaHUS  MH(DOPMAMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJIB30BAHUS PA3TMYHbIX
HOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BIOMPATh ONTUMATIBHYIO (POPMY MpeacTaBICHUSI OMOIOTMUYECKOM
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCII0JIb30BaTh HAYYHBIN A3BIK B KQUECTBE CPEJCTBA IPHU padboTe ¢ OMOJIOrMYECKOM
uHpopmalel: TpUMEHATh XUMUYECKue, (U3MYECKMe W MaTeMaTUYECKUe 3HaKU U
CHUMBOIJIBI, bopmyIbL, ab0OpeBuarypy, HOMEHKJIATypYy, UCIIOb30BaTh W
npeo0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIa/ICTh HAaBBIKAMHU PACIO3HABAHMS M 3AIIUTHI MH(POpPMAIUH, UHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMyHUKATHBHBIE YHUBeEpPCAJbHbIE y4eOHbIe AeiicTBUS
OOwmenue:

OCYIIECTBJISATh KOMMYHHMKAIIMM BO BCeX cdepax >KM3HU, aKTUBHO Yy4acTBOBAThH
B JIMajore Wid JUCKYCCHUU IO CYIIECTBY OOCYXKTaeMoil TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYJICHHS OTHOCUTEIHHO BBITIOJIHEHHS MpejIaraeMon 3a/1aqu,
YUYHUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUHN JIPYTUX YYACTHUKOB JUAJIOTa WU
JIUCKYCCHH);

pacmo3HaBaTh HEBepOalbHBIE CpeacTBa  OOIIEHUS, IMOHUMATh 3HAYCHHE
COIMAJTBHBIX 3HAKOB, MPEIIMOCHUIOK BO3HUKHOBEHHSI KOH(MJIUKTHBIX CUTYaIlHid, YMETh
CMATYaTh KOH(GIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CTHOCOOAMHU OOIIEHWS W B3aUMOJCHCTBUS, IMOHUMATh
HAMEPEHUSI IPYTUX JIFOJICH, MPOSBIATH YBAKUTEIHLHOE OTHOIICHHE K COOCCETHUKY U
B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX
CpEICTB.

CoBMmecTHas1 1eSITEJIbHOCTD:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAJIBHOU PaOOThI
IIPU pelIeHUU OMOIOTUYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTH IPUMEHEHUS
TPYIOBBIX (HOPM B3aMMOJICHCTBHS PU PEIICHUH YIeOHOH 3a/1a4;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUM C y4ETOM OOIINX UHTEPECOB
Y BO3MOYKHOCTEHN Ka)K0T'0 YJICHA KOJUIEKTUBA;

NPUHUMATh L€ COBMECTHOU JESITEIIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JIEUCTBUA 110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH AECUCTBUM, PACIIPEAEIATH POJIU C YYETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;
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OIICHMBATh KAYECTBO CBOETO BKJAJa M KAKJOTO YYACTHHKA KOMAaHIBI B OOIIHIA
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

mpeasiaraTh  HOBBIE  TPOEKTHI, OICHUBATh HUACHM C TO3UIMM  HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATErMYECKOE MTOBEJICHUE B PA3JIMYHBIX CUTYAIIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIE ACHCTBUSA
Camoopranu3anus:

MCITIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS /IS BBISBJICHHS TPOOJIEM M UX pelIeHUs
B KU3HEHHBIX U YUYEOHBIX CUTYaIIUSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKMX 3HAHMM 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBHSIX M MOCTYIIKAaX [0 OTHOLIECHHIO K KMBOU IPUPOAE, CBOEMY 30POBBIO
U 3JIOPOBBIO OKPYXKAIOLIUX;

CaMOCTOATENIHO ~ OCYILECTBJIATh IO3HABATEIBHYIO JIESITEIbHOCTh, BBIABISTH
npoOiemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTENbHOMN
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTaBIIATh IJIAaH PEIICHUS MPOOJIEMBbI C YYETOM HMEIOIIHUXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHU;

JaBAaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacMpATh paMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JTUYHBIX MPEATNIOUYTEHU;

JeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a peuIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHHUIO U TPOSBICHUIO IIMPOKON IPYIAUIIUU B Pa3HbIX
00JacTsAX 3HAHUM, TMOCTOSHHO TOBBINIATh CBOW OOpa30BaTEIbHBIM W KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/ICTh HABBIKAMH TO3HABATEIbHOU peiekcuy KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJI30BATh
npueMbl peIeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U APTYMEHTBI APYTUX MIPU aHAIM3€E PE3YJIbTATOB ACSITEIbHOCTH;

IIpunsiTHe ceds U APyrux:
NpUHUMATH ce0s1, TOHUMAsi CBOU HEJOCTATKU U JJOCTOMHCTBA,
IIPUHAMATh MOTHUBBI U ApTYMEHTHI IPYTUX [IPY aHAJIIM3€E PE3YyJIbTATOB JIESITEIbHOCTH;
NPU3HABATH CBOE MPABO M MPABO JPYrUX HA OMIMOKHU;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C MO3UIUHU JPYTOro YeJIOBEKa.
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IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHUS COAEpKaHUs yueOHOoro mpeameTa «bruomorus
Ha YIUIyOJICHHOM YpPOBHE OPHUEHTHPOBAaHBI Ha obOecriedueHue Mpo(rIbHOTO OOy4deHUS
oOyyvaronuxcst 6nonorud. OHHM BKJIOYAIOT: cnenupuyeckue ajs OMOJIOTMH Hay4dHbIE
3HaHMUS, YMEHHUA U CIOCOOBl JIEWCTBUI 1O OCBOEHHIO, HWHTEPHPETALMH U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESATENBHOCTH MO IMOJYYEHHIO HOBBIX 3HAHUH U UX
NPUMEHEHHUIO B Pa3lWYHBIX YYEOHBIX, a TaKXKE B PEaTbHBIX XU3HEHHBIX CUTYaIUsX.
[IpenMeTHbIe pe3ysbTaThl MIPEACTABICHBI IO FOJaM U3yUEHUSI.

[IpeameTHbIE pe3ysIbTaThl OCBOEHUA yueOHoro npeamera «buonorus» B 10 kiracce
JOJKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHHM E€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA, B MO3HAHUHU 3aKOHOB
OPUPOJIBI U PEHICHUU MPOOJIEM PaANMOHAIBHOTO MPUPOJONOIB30BAHUS, O BKIIAJE
POCCHUHCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OUOJIOTUH;

BJQJICHHWE  CHCTEeMOW  OHOJIOTMYECKMX  3HaHWM,  KoTopas  BKJIIOYAET:
OCHOBOIIOJIAralIue OMOJOTUIECKUE TEPMUHBI U TIOHITHS (KU3Hb, KJIETKA, OPTraHu3M,
MeTa0O0IM3M, TOMEOCTa3, CaMOPETYJISLNsI, CAMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
U3MEHUYUBOCTb, POCT U pa3BUTHE), Ouosiormueckue Teopuu (kiaetouHas Tteopus T.
[[Iganna, M. Illnelinena, P. BupxoBa, XxpoMocoOMHasi T€Opusl HACIEICTBEHHOCTH T.
Moprana), yuenusi (H.11. BaBwioBa — o 1ieHTpax MHOrooOpas3usi U MPOUCXOXKICHUS
KyJIbTYPHBIX DPACTEHHI), 3aKOHBI (eIMHOOOpa3us MOTOMKOB TEPBOrO TMOKOJICHHS,
paclieruieHusl, YWUCTOTBI TaMeT, HEe3aBUCUMOro HacienoBanusa [.  Mengens,
TOMOJIOTHYECKHUX PSIIOB B HacieACTBEHHON n3MeHunBoctu H.M. BaBuiioBa), mpuHIUIIBI
(KOMILIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOAAMHU HAy4YHOIO IIO3HAHWS, HCIOJIb3YEMbIMU
B OHOJOTUYECKUX MCCJICAOBAHUAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPECHUE,
HaO0II0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIACHATh CYIIECTBEHHBIC NMPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HUCJe OaKTepui,
rpuOOB, PaCTEHUM, *UBOTHBIX M YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM OPraHOB
pacTeHuid, >XKMBOTHBIX, YEJIOBEKA, MPOLIECCOB >KU3HEACATEIBHOCTH, MPOTEKAIOIINX B
OpraHu3Max pPAaCcTeHUM, >KUBOTHBIX W UYENOBEKa, OMOJOTHYECKUX IPOIECCOB: OOMEHa
BELIECTB (MeTaboJIM3M), TIPEBpAllEHHs] JSHEPruu, OpOXKEeHHs, aBTOTPO(PHOro u
reTepoTpo(HOro THUMOB MUTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
ramMeToreHe3a, dMOpPHUOTeHe3a, TMMOCTAIMOPHOHATBLHOTO PAa3BUTHUS, PA3MHOXKCHUS,
WHJMBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aMMOJICHCTBUSI TEHOB,
reTepo3nca, CKYCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAaHABJIMBATH B3aMMOCBSI3M MEXAY OpPraHOWJAMU KIETKH W UX
GYHKUMUSAMH, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW W UX (QYHKIHMSIMHU, MEXKIY OpraHaMu
U CHUCTEMaMU OpPraHOB Y PAaCTCHUH, )KUBOTHBIX U UYEJIOBEKA U MX (PYHKIMSIMHU, MEXITY
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CUCTEMaMH OPraHOB M MX (YHKIMSIMH, MEXIy dTaraMu OOMEHa BELIECTB, ATallaMu
KJIETOYHOI'O IMKJIa W JKU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TanaMd 3MOPHOHAIBHOIO
Pa3BUTHS, TCHOTUTIOM B (PEHOTUIIOM, (DEHOTUTIOM H (PaKTOpaMH CPebl OOUTAHUS;

YMEHHE BBIABIATH OTJIMYUTENbHBIE IPU3HAKU JKUBBIX CHCTEM, B TOM 4YHUCIE
pacTeHul, >KMBOTHBIX M YEJIOBEKA;

YMEHHE  HUCIOJB30BaTh  COOTBETCTBYIOLIME  apPryMEHThI,  OHOJIOTUYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIUKY JJI JOKa3aTelbCTBA POACTBA OpPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJI0rMUYeCKHE 3a4a4H, BBISBISATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXIY UCCIIETyEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SBJICHUSIMHU, JIEIaTh BBIBOJIBI
Y TIPOTHO3BI HA OCHOBaHUU TMOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATH JJA00pAaTOPHBIE U MpaKTUYECKue paboThl, COOII0IATh MpaBUIIa
npu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMyIupys 1elib UCCIEeI0OBAaHUS, AHAIM3UPOBATh MOJYyUYEHHbIE PE3yJIbTaThl U JeNaTh
BBIBO/IbI;

yMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIbCKOW paboTe 1o Ouojgoruw,
9KOJIOTUHU U MEAUIIMHE, TPOBOJUMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX O0ILECTB, U TyOJIUYHO
IPEICTABIIATH MMOTYYEHHBIE PE3YyJIbTaThl HA YYEHUUYECKUX KOH(PEPEHIIHUIX;

YMEHHUE OLIEHUBATh dTUYECKHUE ACHEKThl COBPEMEHHBIX MCCJIEIO0BAHUI B 00JacTH
OMOJOTMM W  MEIMULMHBl  (KJIOHMPOBAaHUE, MCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILIECTBISATh OCO3HAHHBI BBIOOp Oyayuield MNpodpecCuoHaIbHON
NEeSTeNbHOCTH B 00JIacTU OHOJIOTMM, MEIUIMHBI, OWOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOT0 XO3SMCTBA, MHILEBON MPOMBILIUICHHOCTH, YIIyOJsSTh MO3HABaTEIbHBIN
UHTEPEC, HANpaBJIEHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLLIEW Mpodeccuu M
OpOAODKEHHE  OMOJOrM4eckoro  oOpa3oBaHUSI B OpraHM3alUsX  CPEIHEro
po(heCCHOHATBFHOTO U BHICIIET0 00pa30BaHUsI.

[TpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJHKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HAayK, B (OpPMUpPOBAaHWUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPA,
B TIO3HAHUU 3aKOHOB TMPHUPOJBI W PEIICHUU SKOJOTUYECKHX IMPOOJIEM YeIOBEUYCCTBRA,
a TaKkkKe B PEIICHHH BOIMPOCOB PAIMOHAIBLHOTO MPHUPOONOIL30BAHUS, U B
(GbopMHPOBAHNUY IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIA/IC
POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHUE BJIAJETh CHUCTEMOM OHOJIOTMYECKMX 3HAHWM, KOTOpas BKIIIOYACT
ompe/eleH!s] U TOHUMaHUE CYITHOCTH OCHOBOIIOIATAIOIINX OUOTOTHYECKUX TEPMUHOB
U TOHSATUH (BUI, dKOCUCTeMa, Omocdepa), OMoIOTHUECKHEe TEOpUU (PBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas teopus sBoionun), yuenus (A.H. CeseproBa —
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0 NyTSX W HampasieHusix sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbI
(renetuueckoro papHoBecust JI. Xapnu u B. BaitnOepra, 3apojplllieBOro CXoJICTBa
K.M. bapa), npaBuna (Mmunumyma HO. JluOuxa, sKkogoruueckoil mupamMubl SHEPTUN),
runotesbl (runore3a «mupa PHK» V. 'unGepra);

YMEHHE BJIaJ€Th OCHOBHBIMH METOJAaMHU HAYYHOI'O IO3HAHUS, HUCIOIb3YEMbIMU
B OHOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M DKOCUCTEM (OIHCAHUE,
U3MepeHrue, HaOMI0IeHNe, JSKCIEPUMEHT), CIOocO0aMU BBISBICHUS H  OICHKU
AHTPONOT€HHBIX U3MEHEHUU B IPUPO/IE;

YMEHUE BBIICTSATh CYIECTBEHHbBIE MPU3HAKU: BUIOB, OMOTEOIEHO30B, SKOCUCTEM
u Onocdepbl, CTAOMIM3UPYIONIETO, IBIKYIIETO M Pa3pbIBAIOIIETO E€CTECTBEHHOTO
oT00pa, AIIOMATPUYECKOT0 M CUMIIATPUUECKOTO BUI000PA30BaHUS, BIMSHUS TBIXKYIIIHX
CUJI DBOJIIOIIMM Ha TeHO(MOH] MOMYJISLHUU, MPUCITIOCOOIEHHOCTH OPraHU3MOB K Cpelie
oOWTaHuUs, 4YepeOBaHUsI HAIPABJICHUM HBOJIOLMM, KPYrOBOPOTa BEIIECTB W IMOTOKA
SHEPIruu B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3AMMOCBSI3H MEKTy ITPOLIECCAMH SBOJIOLNU, ABHKYITUMU
CUJIaMHU aHTPOIIOTE€HE3a, KOMIIOHEHTAMU PAa3IMYHBIX IKOCUCTEM U MPHUCIOCOOICHUSIMU
K HUM OPraHu3MOB;

YMEHHE BBISBISATh OTJIUYUTEIbHbBIC TPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOJIEHHOCTh
BUJIOB K cpelie oOUTaHusl, aDMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB KOCHUCTEM,
B3aMMOCBSI3€1 OPTaHU3MOB B COOOIIIECTBAX, AaHTPOIIOTC€HHBIX U3MEHEHUN B YKOCUCTEMAX
CBOEH MECTHOCTH;

YMEHHE  UCIIOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUI0O U CHUMBOJMKY [JIs JOKa3aTeIhCTBAa POJICTBA OPraHW3MOB Pa3HBIX
CHUCTEMAaTHUYECKUX TPYIIN, B3aUMOCBSI3M OPraHU3MOB U CpeAbl OOUTAHUS, €IUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAMMOCTH COXPAHEHUSI MHOTO00Opa3usi BUAOB U SKOCUCTEM KaK
YCJIOBUS COCYIIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUECTBA;

yMEHUE periaTh OMOJIOTUUECKHE 3a/1a4H, BBISIBIISATH MPUYNHHO-CIICJICTBEHHBIE CBSI3U
MEXIy UCCIIETyEMbIMU OMOJOTUYECKUMH MPOIECCAaMU U SBJIICHUSIMHU, JIEIaTh BBIBOJIbI
Y TIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJHATH JA00OPATOPHBIE U MPAKTUYECKHUE PaOdOThl, COOMI0AATH MpaBUIa
npu paboTte ¢ yueOHBIM U JIaDOPAaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIABUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMyIupys 1eNIb UCCIIEIOBAaHUS, aHAIM3UPOBATH MOJIYYCHHBIC PE3yJbTaThl U JIeTaTh
BBIBO/IBI;

yMEHUE YYacTBOBaTh B Yy4eOHO-HCCIIEOBATEIbCKONM paboTe 1o OHOJIOoTuH,
9KOJIOTUU U MEAMIIMHE, TPOBOJUMOM Ha 0a3e MIKOJIbHBIX HAyUYHbBIX OOILIECTB, U MyOIMYHO
MPEACTABIATh MOJYyYSHHBIC Pe3yJIbTaThl HA YYEHUUECKUX KOH(DEPECHITUX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOXKJACHUU >KU3HU, YEJIOBEKA
U YEJIOBEUECKUX pac, O MNpUYMHAX, MOCJIECACTBUAX U CcHoco0ax MpeAoTBpalleHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;
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yMEHUE OCYIIECTBIISATh OCO3HAHHBI BBIOOp Oyaymel mnpodecCuoHATbHON
NESATETHPHOCTH B 00JacTH OWOJOTHH, DKOJIOTHH, MPUPOIONOIb30BaHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETCPUHAPHUU, CEIBCKOTO XO3SWCTBA, MHUIICBOU
MPOMBITIUICHHOCTH,  YIJIyOJsaTh TO3HABATENbHBIM HWHTEPEC, HAMPABICHHBIA Ha
OCO3HaHHBIM BBHIOOP COOTBETCTBYIOMICH Mpodeccuu M MPOOKEHHE OMOJIOTHIECKOTO
00pa3oBaHMs B OPraHU3AIUAX CPEIHETO MPOPECCUOHAIBHOTO U BBICIIETO 00pa30BaHUA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue TeM KonmuaectBo OcCHOBHBIE BUJIBI AESITEIBHOCTH
[IporpamMHoO€E coaepkaHue
n/m y4e0HOTO MpeaMeTa 4acoB 00y4aromuxcs
1 Tema «buo/IOrHs KaKk HAYKa»
1.1 | buonorus kak 1 CoBpemeHHas OMOJIOTHS — PackpbiBaTh coiep>kaHUe TEPMUHOB

KOMITJICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oOrecTBa

KOMILUIEKCHas Hayka. KpaTkast ucropus
pasBuTHs Onosoruu. buongorndeckue
HayKH U U3y4aeMbIe UMH MPOOJIEMBI.
@yH/IaMEHTAIIbHBIE, TPUKIIAIHBIC

Y TIOMCKOBBIC HAYYHBIC UCCIIEAOBAHUS
B OHOJIOTHH.

3HadeHune 6Mosoruu B (GOPMHUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMONIOTHEH. 3HAYCHHE
OMOJIOTHY B TIPAKTHUYECKOMN
JIEATEeIIbHOCTH YEJIOBEKA: MEUIMHE,
CEJIILCKOM XO3SICTBE,
MIPOMBIILIEHHOCTH, OXPaHE MPUPOIbI.
JlemoHCTpanuu

Ilopmpempsi: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBus,
V. T'apsei, I'. Mennens,

B.U. Bepnanckuii, N.11. [1agios,

Y TIOHSTUM: HAYYHOE MUPOBO33pPEHHUE,
Hay4yHas KapTHHA MUpPA, HAyIHBII
METO/I, TUTIOTEe3a, TEOPHSI, METO IbI
HCCIICIOBAHMUS.

XapaxkTepuszoBaTh OMOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYTUX €CTECTBEHHBIX HaYK.
OueHuBaTh BKJIaJ OTEYECTBEHHBIX
YYEHBIX B Pa3BUTHE OMOJIOTHH.
O1eHrBaTh POJIb OMOJOTHICCKUX
OTKPBITUW U UCCJICIOBAHUMN B Pa3BUTUU
HayKH{ ¥ TPaAKTUYECKOMN JAeATEILHOCTH
JIIOJICH.

ITepeuncnsate mpodeccuu, CBI3aHHbBIC

C COBPEMEHHOM OMOJIOTHEN.
[TpuBOAUTH IPUMEPHI TPAKTUUECKOTO
HCTIOJIb30BaHUS JTOCTHXKEHU N OMOJIOTHHT
B MEJIMIIMHE, CEIbCKOM XO35HCTBE,
MIPOMBIIIJIEHHOCTH U OXPaHe MPUPOIbl
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N.N. MeunukoB, H.1. BaBunos,
H.B. TumodeeB-Peconckuid,

H. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuywvl u cxemol: «CBSI3b OUOJIOTUHI
C Apyrumu Haykammn», «Cucrema
OMOJIOTUYECKHUX HAYK»

Htoro yacos o reme |
2 | Tema «’KuBble CHCTEMBI U UX U3yYEHUE)
2.1 | XKuBble cCUCTEMBI U UX 1 JKuBble cUCTEMBI KaK IPEAMET PackpsiBaTh coziepxanne

CBOWCTBA

n3ydeHus onosioruu. CBOWCTBA JKHBBIX
CHUCTEM: €IMHCTBO XUMHYCCKOTO
COCTaBa, IUCKPETHOCTH U IIEJIOCTHOCTb,
CJIIO’)KHOCTD U YIIOPSIOYCHHOCTh
CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHu3alus,
CaMOBOCIIPOW3BE/ICHHUE,
pa3IpakuMOCTh, U3MEHYHBOCTb,

POCT M pa3BUTHE.

JdemMoHcTpanuu

Tabauywl u cxemwvl: « OCHOBHBIC
MIPU3HAKH )KU3HW», « bHoJIOrndecKue
CHCTEeMBI», « CBOMCTBA JKUBOU
MaTepun»

TEPMHUHOB U MOHITUH: KUBas

CHUCTEMA, DJIEMEHT, IOJICUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BEICOKAs
YIOPSIAOYEHHOCTD, YIIPABISIEMOCTb,
UEPapXUYHOCTb.

XapakTepu3oBaTh CTPYKTYpy

Y CBOWCTBA )KUBBIX CUCTEM, OTIIMYMS
XUMHUYECKOT0 COCTaBa 0OBEKTOB KUBOM
Y HEKUBOU MPUPOJIbI, OOIIMI MPUHIIUIT
KJIETOYHOM OpraHU3aluU KUBBIX
CUCTEM.

CpaBHUBaTh 0OMEHHBIE TPOLIECCHI

B HEX)KMBOW U KUBOU MPUPOJE;
PaCKpbIBaTh CMBICI PEAKLIAN
MeTaboIM3Ma.

OOBICHATH MEXAHU3MbI CAMOPETYJISILIUN
YKUBBIX CHUCTEM PA3ITUIHOTO
MEPAPXUUECKOT0 YPOBHS; PACKPBIBATH
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CYTb IPUHIUIIOB ITOJIOKUTEIBHON U
OTPHUIIATEIFHON 00paTHOM CBSI3H.
AHanu3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEACHUS, pOCTa

Y Pa3BUTHUSI OPraHU3MOB

2.2

YpoBHeBast
OpraHu3alus KUBBIX
CHUCTEM

YpoBHU OpraHu3aIuy )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN,
TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJIILIMOHHO-BUOBOM,
HKOCUCTEMHBIH (OMOT€OIIEHOTHYECKUIA),
ouocdepnsiit. [Iponeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKHU3HB
Kak (hopMa CyIIecCTBOBAaHUS MAaTEPUH.
Hayku, u3yydaromue *uBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuyenue xuBbIX cucteM. MeTo bl
ouosiornueckoi Hayku. Habmonenue,
U3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3alMsl, METAAHAIIN3.
[TonsiTHE O 3aBUCUMOM U HE3aBUCUMOM
nepeMeHHoi. [imannpoBanue
skcriepuMenTa. [loctanoBka

U nipoBepka rumnore3. Hynesas
runote3a. [lousTre BEIOOPKH U e
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYECKUX JaHHBIX. O1leHKa

PackpbiBaTh coJiep:KaHUE TEPMUHOB

Y TIOHSTUI: OOMEH BEIIECTB

Y IIPEBPALIEHNE SHEPIUH,
CaMOBOCIIPOU3BE/ICHHUE,
CaMOpEryJIsilius, Pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0OJieMa, TUIIOTe3a, TEOpHs, IPABUIIO,
3aKOH.

[IepeuncnsaTh NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3allU )KUBBIX CUCTEM U METO/IbI
OMOJIOTMYECKUX UCCIETOBAHUM.
OrnucpIBaTh 0COOCHHOCTH, XapaKTEPHbIE
JUISL KQXKJIOT0 YPOBHSI OpraHU3alluN
JKHUBOTO.

HaspiBaTh HayKH, U3y4YaIOIINAE KUBBIC
CUCTEMBbI Ha Pa3HbIX YPOBHIX
OpraHU3allUH.

CpaBHUBATH MEXTy COOOH KUBBIC
CUCTEMBI Pa3HbIX YPOBHEHN OpraHn3aluu
Y NIPOUCXOJAIINE B HUX MPOLIECCHI.
[Toka3pIBaTh POJIb TUIIOTE3 U TEOPUIA
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JIOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTatoB. [ [puunHbI HCKaXKEHUS
pe3ysbTaToB 3kcniepuMenTa. [lonsitue
CTaTUCTUYECKOTO TECTA.
JdemMoHcTpanuu

Tabauyvt u cxemwvl: «YPOBHU
OpraHu3alyy )KUBOU IPUPOABD,
«CTpoeHue )KUBOTHOM KIETKNY,
«Tkanu )KUBOTHBIX», «CUCTEMBI
OpPraHOB YEJIOBEUYECKOTO OPraHUu3May,
«buoreorneno3», «buocdepay,

«MeTtopl U3ydeHuUst >KUBOU PUPOIBD.

Oo6opynoBanme: 1adopaTopHOE
o0opynoBaHue 11l IPOBEACHUS
HaOJII0ICHUH, H3MEPCHHH,
AKCIIEPUMEHTOB.

IIpakTueckas padora
«Mcnonb30BaHuE pa3IUUHBIX METOJIOB
MIPU U3YYECHUU KUBBIX CUCTEM).

B OpMUPOBAHUY €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA

NToro uacoB mo teme
3 Tema «bHOJOTUA KIETKN
3.1 | Uctopust OTKpBITHS Knetka — cTpykTypHO- PackpsiBaTh copepxanue TEPMUHOB

N N3YYCHU: KIICTKU.
Knerounas TCOpUA

GyHKUIHOHATBHAS €TUHUIIA dKUBOTO.
Hctopust OTKpBITUSA KIETKH.

PaGotsl P. I'yka, A. JleBenryxka.
Knerounas teopus (T. [lIBanH,

M. Hnetinen, P. BupxoB). OcHOBHBIC

Y TIOHSATUM: KJI€TKA, OPraHeIbl,
AYKapUOTHI, MPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAsi OMOJIOTHs),
KJIETOYHAsI TEOPHUSI.
XapakTepu3oBaTh OCHOBHbIE ATallbI
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TIOJIOKEHUSI COBPEMEHHOW KIIETOUYHOU
TEOPHH.

JlemoHCcTpanuu

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

T. llIBann, M. lllneiaen, P. Bupxos,
K.M. bap.

Ob0opynoBaHme: CBETOBOW MUKPOCKOIT;
MUKPOTIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK

Pa3BUTHS [IUTOJIOTUN KaK HAYKHU U €€
oopMIIeHHE B KJIETOYHYIO OMOJIOTHIO.
[Toka3biBaTh BKJIA]] YUEHBIX-OMOJIOTOB
B U3yYEHHE KJIETOYHOTO CTPOCHUS
OpPraHU3MOB.

[lepeuuncnsaTb OCHOBHBIE MTOJOKECHUS
KJIETOYHOW TEOpUH, OOBSICHATH €€ POJIb
B ()OpMUPOBAHUH €CTECTBEHHO-HAYYHOI
KapTUHBI MUPA.

[IpuBOIUTH TOKA3ATEIHCTBA POACTBA
OpPraHU3MOB C UCIOJIb30BAaHUEM
MIOJI0KEHUH KIIETOYHOU TEOpUH

32

MeTtonasl
MOJIEKYJISIPHOU U
KJIETOYHOM OMOJIOTHH

MeTtoabl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJIOTMU: MUKPOCKOIIHS,
xpomatorpadus, 31eKTpodope3, METOT
MEYEHBIX aTOMOB, Au(hepeHITnaATHHOES
HeHTpUu(dyrupoBaHue,
KYJIbTUBUPOBAHHUE KIIETOK.
JleMoHCTpanun

Tabnuywvl u cxemot: «CBETOBOM
MHUKPOCKOI», « DNEKTPOHHBII
MUKpOCKOI», «cTopust pa3BUTHS
METOJ0B MUKPOCKOIUI.
ObOopynoBaHme: CBETOBOW MUKPOCKOIT;
MHUKPOIIPENapaTbl PACTUTEIbHBIX,
JKUBOTHBIX U OaKTepUATIbHBIX

KJIETOK.

PackpbiBath conep:kanne TEpMUHOB
Y TIOHSTHI: MUKPOCKOTTUPOBAHME,
MPUTOTOBJICHUE CPE3OB,
muddepeHnnanTsHOe OKpainBaHue,
xpomarorpadusi, 3neKTpodopes,
METOJ1 MEYEHBIX aTOMOB,
HEeHTPUPYTUPOBAHUE, METOT
KYJIbTYPbI KJIETOK M TKaHEH, METO/T
pexomOuHanTHBIX JIHK.
XapakTepru30BaTh OCHOBHBIE METO/TBI
W3YYCHUS KUBOU TIPUPOJIBI.
['oTOBUTH BpEMEHHBIE
MHUKpOIIpenapaThl, pacCMaTpUBaTh UX
B CBETOBOM MUKPOCKOII U A€NaTh
OIMCaHHE.
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IIpakTHyeckas padora
«M3yueHmne MeTo10B KJIETOYHOM
ounosoruu (xpomarorpadusi,
anextpodopes, nuddepeHunaibHOE
nentpudyrupoBanue, [111P)»

OOBsICHATH U COOMIOAATH ITpaBUiIa
TEXHUKH MHKPOCKOTTUPOBAHUS

Hroro yacos 1o teme 2
4 | Tema «XuMu4eckasi OpraHu3anms KJICTKI»
4.1 | XuMHu4eCcKuii cocTaB 2 XUMHUYECKHAM COCTAB KJIETKU. Makpo-, PackpriBaTh copepxaHue TEPMUHOB

KkieTku. Boxa n
MUHEPAJIbHBIC
BEIICCTBA

MHUKPO- U YIBTPAMUKPOIJIEMEHTBI.
Bopa u ee poisib Kak pacTBOpHUTENS,
peareHra, yuacTtue

B CTPYKTYPHUPOBAHUM KIIETKH,
TeIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIIETKH, UX OMOJIOTHYECKas
posb. Poib KATHOHOB U aHUOHOB

B KJIETKE.

JlemoHCcTpanuu

Juazpammur: «Pacupenenenue
XUMHUYECKUX DIIEMEHTOB B HE)KUBOU
npupone», «Pacnpenenenue
XUMHYECKUX JIEMEHTOB B KUBOU
IIPUPOJIC».

Tabauyvt u cxemol: «llepuoauyeckas
Ta0IMIa XUMUYECKHUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIBDY,
«BeecTsa B cocTaBe OpraHu3MOB)

Y TIOHSITUM: DJIEMEHTBI-OUOT€HBI,
JTUTIOJIb, BOJAOPO/IHAS CBSI3b,
ruApOPUIBLHOCTD, THAPOGHOOHOCTD,
Typrop, MUHEpaIbHbIC BEIECTBA,
OydepHbIC CHCTEMBI, aHUOHBI,
KATHOHBI.

[lepeuncnatb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKH.
Paznuuyats Makpo-, MUKpO-

U YIBTPaAMUKPOIJIEMEHTbI, BXOISIINE

B COCTaB >KMBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTb CTPOCHUE U CBOMCTBA
BOJIbI; OOBSCHSTH IPUUUHBI €€ 0COOBIX
CBOMCTB U ()yHKIIUU B KJIETKE.
[Toka3biBaTh poJib KATHOHOB U AHHOHOB
B 00€CIIeUEeHUH MPOIIECCOB
YKU3ZHEICSITEIIbHOCTU (OCMOPETYJISAIINS,
co3/laHie MEMOPAHHOT0 TOTEHITNAJIA,
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peryJsmnus paboThl OEJIKOB), paOOTHI
Oy(depHBIX cucTeM.

YcraHaBIMBaTh B3aMMOCBSI3b CTPOCHUS
1 (YHKIIMA HEOPTAHUYECKUX BEIIECTB
KJICTKH

4.2

Opranuyeckue
BEIIIECTBA KJIIETKH —
oenku

Opranudeckue BEIecTBa KICTKH.
buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTyphl OEIIKOBOM MOJICKYJIBI.
[lepBuuHnas cTpykTypa 6enka,
nenTuHas cBa3b. Bropuunas,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henaryparnus. CBoiicTBa O€JIKOB.
Knaccuduxanus 6enkos.
buonornyeckue pyHKIUU OEIKOB.
Ilpuonur.

JleMoHCTpanun

Ilopmpem. J1. IlonuHr.

Tabauywl u cxemor: «CTpoeHue
MOJIEKYJIbI Oelikay, « CTpyKTypbl
OCJIKOBON MOJIEKYJIBD.
Oob6opynoBanme: xumMuyeckas nocyaa
1 000py0BaHUE.

JlaboparopHnasi padora
«O06HapyxeHHEe OEITKOB C TOMOIIIBIO
Ka4ECTBEHHBIX PEAKIUID)

PackpriBaTh copepxaHie TEpPMUHOB
Y TIOHSATUI: MOHOMEPHI, MTOJIUMEPHI,
0eJIoK (MPOTEUH), MEeNTH]I,
aAMUHOKHCIIOTA, IENTH/IHAS CBA3b,
MOJUTNIENTH I, ICHATypaLus,
peHaTypalus, ro0yJIspHbIe

u pubpuspHbie OEJIKHU, TPUOHBI.
XapakTepuszoBaTh OCJIKH,

UX CTPYKTYPHYIO OPTaHU3AIIHIO

U GyHKUUHU (CTPYKTYypHas,
JHepreTHyecKas, CUrHaJIbHasl,
perynaTopHas, ABUTaTeIbHasl,
3aluTHasA, GepMEeHTAaTUBHAS).
Ha3zpiBaTh XMMHUYECKHE OCHOBBI
(bopMHpPOBaHUS CTPYKTYP
OEJIKOBOM MOJIEKYJIBI.

[TpuBouTH IpUMEPHI PUOPHILISIPHBIX,
TII00YTISIPHBIX OENIKOB.

BhINOTHATE KaueCTBEHHbBIE PEAKIIUH
Ha OOHaApYKEeHHUE OCJIKOB

B KJIETKE; OOBACHATDH NOJTYUYECHHbIE
pe3yIbTaThI
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4.3 | Oprannueckue YraeBoael. MoHOCaxapuibl, PackpbiBaTh copep:kaHre TEPMUHOB
BEIIECTBA KJIETKHU — JUCaXapHIbl, OJTUTOCaXapUIbl U Y TIOHSITUH: YTJIEBOJIbI, MOHOCAXAPH/IBI,
YTIIEBOJIbI noyicaxapuabl. OOIIHi ITaH CTPOCHUS | AMCAXaPUIbl, OJIMTOCAXAPUIbI,

1 (PU3UKO-XUMHUYECKHE CBOMCTBA MoJIMcCaxapuibl, TIIF0KO03a, pubo3a,
yTJIeBOJOB. bronornueckue GyHKIMKM | A€30KCUpU003a, JIaKT03a, MAJIbT03a,
YTJIEBOJIOB. caxapo3sa, KpaxmaJ, TJTHKOTeH,
JleMoHCTpaun LEJUTI0JI03A.
Tabauyvt u cxemovl: «CTpOCHHE KnaccuduimpoBath yriieBo sl
MOJICKYJT YTJICBOIOBY 10 CTPOCHUIO U IIEPEUUCIISITh UX
GyHKIUY.
[TpuBOAWTH IPUMEPHI PA3TUIHBIX
YIJIEBOJIOB (MOHOCaXapu/IoB,
JMCaXapuJI0B, OJIUTOCAXAPHUJIOB,
MOJINCAXAPHUIOB)

4.4 | Oprannueckue Jlunmuaet. ['uapodunsHO-THAPODOOHBIE | PackphiBaTh copeprkanne TEPMUHOB
BEIIECTBA KJIETKHU — cBoiicTBa. Knaccuduxanus Y TIOHSATUIN: JINTIATBI, TPUTITUIICPHIBI,
JIUIA B TUNUA0B. TpUTIUIICPUIBI, dbochoaunu b, BOCKH, CTEPOU/IBI,

dbochomunu b, BOCKUA, CTEPOUIBI.
buonornueckue QpyHkmuu
munuaoB. OOmme cBOCTBa
Ouonornueckux MmemMopaH —
TEeKYy4eCThb, CIOCOOHOCTH

K CaMO3aMbIKaHUIO,

MOy TIPOHUIIAEMOCTb.
JemoHCcTpanuu

Tabnuyst u cxemwvr: «CTpoeHHE
MOJICKYJ JTUTTHIOBY

JUNONPOTEUHBI, TIIMKOJIUAIINIBI.
KnaccudunumposaTs nunuabt

10 CTPOCHHUIO; XapaKTEpPU30BaTh UX
byHKIMH
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4.5

HyxiiennoBbie
KUCI0Thl. CTpoeHue
u ¢pyukiun JJHK,
PHK, AT®

Hyxkneunossie kucnotsl. JJHK u PHK.
CrpoeHre HyKJIIEMHOBBIX KUCJIOT.
Hyxkneoruapr. [Tpuniun
KoMIuieMeHTapHoCTH. [IpaBuiio
Yapradda. Ctpykrypa JJHK — nBoitnas
CIUpalib. MECTOHAXOXKICHUE U
ounonorudeckue ¢pynkuuu JTHK. Busr
PHK. ®ynkuuun PHK B knerke.
Crpoenne monekynsl ATO.
Makposprudeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkiuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHKH, UX
(YHKITUHU B KJIETKE.

JdeMoHcTpanuu

Ilopmpemuwi: 1. YorcoH, @. Kpuk,

M. Vunkunc, P. ®panknun, @. Canrep,
C. Ilpy3unep.

Tabauywl u cxemol.: «HykinenHoBble
KHUCJIOTB, « CTPOCHUE MOJIEKYJIbI
ATOp.

Oo0opyroBaHMe: XuMHAYECKas OCy1a
1 000py0BaHUE.

JlaboparopHnasi padora
«HccnenoBanre HyKJI€MHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IN4YHbIX
OpraHU3MOB»

PackpriBaTh coep:kaHre TEPMUHOB

U TIOHSATUM: 1€30KCUPUOOHYKIEMHOBAS
kuciora (JIHK), pubonykinennoBas
kucinora (PHK), nykneotun, Hykieo3u,
a30THUCThIC OCHOBAHUSI, aJICHUH, TyaHUH,
[UTO3WH, THAMUH, YpaIui,
KOMIUIEMEHTapPHbIE OCHOBAHUS,
anerosuHTpudocdar (ATD),
MaKpO3pruyecKas CBA3b,
CEKBEHHUPOBAHUE, TEHOMUKA,
TPaHCKPUTITOMHUKA, TIPOTEOMHUKA.
XapakTepu3oBaTh, OMUCHIBATD

U CXEMaTU4eCKU U300paxaTh CTPOCHUE
nykineornaa JJHK u qBoitHoM cimpaiun
JHK, cexBenupoBanue JJHK.
OnuckIBaTh IPOLIECC PETUIMKAIIUN
JIHK B Kj1€TK€e M Ha3bIBaTh €0
OMOJIOrMYecKoe 3HaAUCHUE.
XapaxkrepuzoBatb Qpynkiuu JJHK.
Paznmuuate cTpykTypy ¥ QyHKIHH
PHK.

OnuckIBaTh IPOLIECC TPAHCKPUIIIUH.
CpaBHUBATh HYKJIEUHOBBIE KHUCIIOTHI
(AHK u PHK).

XapakTepu3oBaTh 0COOCHHOCTH
ctpoenus u pynkuuu ATO.
dopMyIHpPOBATH U OOBSCHATH TPUHITHIT
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KOMITJIEMEHTAPHOCTH 1 TIPABUIIO
Yapradda

4.6 | MeTozabl CTpYKTypHOI 1 CrpykrypHast Guoorus: PackpriBaTh coepKaHue TEPMUHOB
ounooruu Oonoxumudeckue u OnopusnvecKkue Y TIOHSATHIA: MOJICJIUPOBAHHUE,

HCCIIEIOBaHUS COCTaBa KOMIIBIOTEPHBIN JU3AilH.

Y IPOCTPAHCTBEHHOM CTPYKTYPBI [lepeuncnsaTh NepCIeKTUBHBIE

OHOMOJIEKYI. HAaINpAaBJICHHS HAYYHBIX UCCIICIOBAaHUN
B CTPYKTYPHOM OUOJIOTUH, PACKPHIBATH
WX 3HAYCHHE JI1 MEAUIMHBI U
CEJIBCKOT0 XO35MCTBA

Htoro yacoB no teme 10
5 | Tema «Ctpoenue u QyHKIUM KJIETKN»

5.1 | Tumsl KJIETOK. 1 THIIBI KJIETOK: DyKapUOTHYECKas PackpsiBaTh copepkaHUe TEPMUHOB
[Ipokxapuornueckas 1 npokapuotuueckas. CTpyKTypHO- Y MIOHATUN: IPOKAPUOTUYECKAS KIIETKA,
KJIETKa (GyHKUIHOHATBHBIE 00pa30BaHUs KJICTOYHAsl CTCHKA, MyPEUH,

KJICTKH. (bOTOCHHTETUYECKHIE MEMOPAHBI,

Oco0eHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPODHOM
MMPOKAPUOTUYECKUX KIETOK. MecTo
U POJIb IPOKAPUOT B OMOLIEHO32aX.
JlemoHCcTpanuu

Tabauywt u cxemol: «CTpoeHHE
DYKapUOTUYECKON KIIETKW,
«CTpoeHune npoKapruoOTHIECKON
KJIIETKI

Ctpoenue npoKapuoTUUECKON KIIETKHU.
Krnerounas crenka 6aktepuil u apxei.

bnarenuH.

XapaktepuzoBarb Gopmy

U pa3Mepbl TPOKAPUOTUIECKUX KIIETOK;
(GYHKIMHA TEHETHYCCKOTO ammapara
MIPOKAPHOT.

OnuceIBaTh MpoIece
CIIOpO0Opa30BaHMS, OTMEYATh €TO
3HAYCHUE JIJIsl BBDKUBAHMS OaKTepUit
P YXYIIICHUN YCIIOBUN
CYIIIECTBOBAHMS.

OnuceIBaTh pa3MHOKEHUE MPOKAPHOT.
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OneHnBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

52

Crpoenue
AYKapUOTUYECKOU
KJIETKHU.
[ToBepXHOCTHBIN
anmnapar KJIeTKU

Crtpoenue 1 (GyHKIIMOHUPOBAHUE
YKAPUOTUYECKON KIIETKH.
[Tna3maTuyeckas meMOpaHa
(mna3manemma). CTpyKkTypa
1a3MaTUYeCcKOi MeMOpaHBI.
TpancnopT BemiecTB uepes
IJIa3MaTHIECKYI0 MeMOpaHy:
naccuBHbIU (AU y3us,
obneryenHas nuddysus),
AKTUBHBIN (IEPBUYHBII U BTOPUUHBIN
aKTUBHBIA TPAHCIIOPT).
[TonynponuiiaeMocTh MeMOpaHHI.
Pabora HaTpuii-kaiueBoro Hacoca.
DHJIOIUTO3: THHOIIUTO3, (haroIuTOo3.
Ox3ouuTo3. Knerounas creHka.
CrpykTypa 1 GyHKIHUU KIETOYHOM
CTEHKU pacTeHUM, rpuooB.
JdeMoHcTpanuu

Tabauiiel u cxemsbr: «CTpoeHue
AYKAPUOTUYECKOU KIIETKUY,
«CTpoeHue )KUBOTHOM KIETKNY,
«CTpoeHue pacTUTEIbHON KIIETKIY.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaTbl pACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

PackpbiBath coqepkanre TEpMUHOB

U TIOHSATUM: TUTa3MaTHYeCcKass MeMOpaHa
(ma3manemMma), >KUJIKOCTHO-MO3anyHast
MOJIEJIb, MEMOpaHHBIE OEJIKU
(nepudepuyeckue, UHTErpaIbHbIE),
TIIMKOKAJIUKC, TUdy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(darounTos3, MMHOIUTO3, YK30IIUTO3,
KJIETOYHAsI CTEHKA, MJ1a3MOJIECMBI,
CUMILIACT.

XapaxkTepru3oBaTh 0COOEHHOCTH
CTpOEHUS U PYHKIUHU 3YKAPUOTUIECKOM
KJIETKH; TPAHCIIOPT BEILECTB

yepes MIa3MaTHYeCcKyo MeMOpaHy:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKOB-KaHAJIOB; paboTy
HATPHI-KaJIMEeBOr0 HAcOCa; CTPYKTYPY
U QYHKIHUU KIETOYHOU CTEHKH
pacTeHuil U TpudOB
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IIpakTHyeckas padora
«M3yyeHne CBOMCTB KIETOYHOU
MEMOpaHbD»

53

[{uTorutazma u ee
OpPraHoOU/Ibl

[Murorutazma. [{lutozoiss. [{luTockemner.
JBmxenne nuroriazMbl. Opranonu bl
kJeTku. OJHOMEMOpaHHbBIE OPTaHOU/IbI
KJIETKH: SHJOIIIa3MaTUIECKAs CETh
(BIIC), anmmapat ['oab1Ku, TU30COMBI,
ux crpoenue u pyHkiuu. Bzanmocss3pb
OJTHOMEMOPAHHBIX OPTaHOUIOB KJICTKHU.
CrpoeHue rpanyJIsIpHOTO PETUKYIyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ magkuii
(arpaHyJIpHBIN ) SHIOTUIA3MATHYECKUN
petukyinyM. CexkperopHast QyHKIUS
anmmapara [ onbmxu. Tpancnopt
BEIIECTB B KJIETKe. Bakyonn
pPacCTUTENBHBIX KJIETOK. KileTOuHbII
cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIbI KJIETKU:
MHUTOXOHAPHH, IIacTuabl. CTpoeHue

1 QYHKIIMU MUTOXOHJPUHN U TIIaCTHU]I.
ITepBruyHBIE, BTOPUYHBIE U CI0KHBIE
m1acTUAB (POTOCUHTE3UPYIOIINX
3yKapuoT. XJIOPOIUIACTHI,
XPOMOILIACTBHI, JEHKOIIACTHI BBICIIIUX
pacTCHU.

PackpsiBaTh cofep:kaHuEe TEPMUHOB

W NOHSATHUM: LIUTOIJIa3Ma, IIMTO30J1b,
LUTOCKEJIET, KOMIAPTMEHTHI,
OpraHOM/Ibl, YHIOIIIIA3MAaTUYECKAsI CETh
(BIIC), anmmapat ['onbaku, TU30COMBI,
BaKyO0Jib, pPUOOCOMBI, aBTOJIHU3,
BE3UKYJISIPHBIN TPAHCTIOPT,
MEPOKCUCOMBI, KJIETOUHBIN COK, TYprop,
MUTOXOHJAPUH, KPUCTHI, TJTACTU]IBI,
XPOMOILIACTHI, JICHKOIIACTHI,
XJIOPOIIACThI, CTPOMA, TPAHBbI,
TUJIAKOUJ, TaMeJlIa.
XapakTepu3oBaTh LIUTOIIA3MY
AYKAPUOTUYECKOU KIICTKH;
KJIacCU(DUITMPOBATH OPTAHOUIBI

B 3aBHCHMOCTHU OT OCOOCHHOCTEH UX
CTpoeHHus (0THOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
ONMCHIBATH (PYHKITUU KAXKIOTO
OpraHoujia B KJIE€TKe.

OOBICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJIETOYHBIM ITUIIEBAPCHUEM,
€ro 3Ha4eHUue sl OpraHu3Ma.
OTMeuaTh 3HaUEHUE IIUTOCKENETA;
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JleMoOHCTpanun

Topmpemuwi: K. C. MepeKKOBCKHUI,
JI. Maprynuc.

Tabauywl u cxemol: «CTpoeHHe
DYKapUOTUYECKOU KIETKH,
«CTpoeHue )KUBOTHOMN KIETKNY,
«CTpoeHue pacTUTENBHOMN KIETKN,
«CTpoeHrne MUTOXOHAPUI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTENbHBIX,
KUBOTHBIX KJIETOK.
IIpakTHyeckas padora
«M3yueHne nBMKeHUs
LUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

JlaboparopHasi padora
«HccnenoBanue mia3smonunsa

1 JICTUIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX»

XapaKTEPHU30BaTh €0 AIEMEHTHI
(MUKpOTPYOOUYKH, MUKPO(DUITAMEHTHI,
IPOMEXYTOUHbIE (PUIIAMEHTBI), UX POJIb
B )KM3HEEATEIBHOCTH KJIETOK U TKaHeu

5.4

HememOpanubie
OpTaHOU/IBI KIICTKH

HememOpaHHbIe OpraHoubl KIETKH
Crpoenue 1 PyHKIIUM HEMEMOPaHHBIX
OPraHOUJ0B KIIETKH.

PuGocompl. MbIllieqHbIe KIETKH.
MuxkpoTpy6ouku. KiaeTouHblil HeHTp.
Ctpoenue v IBU>KEHUE KT'YTUKOB

U pecHuYeK. MUKpOTpyOOUKH
LUUTOIIa3MBblL. [{eHTpHOIIb.

PackpriBaTh cofiepxaHie TEPMUHOB

Y TIOHATHI: pubocoma, MoINCOMa,
MUKPOTPYOOUKH, TyOYJIMH, KIIETOUHBIN
HEeHTp (LEeHTPOCcOMa), LIEHTPUOIIH,
ueHTpocdepa, KryTuku, pECHUUKH,
0a3anbHOE TEJBLE.
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JleMoOHCTpanun

Tabnuysl u cxemol: «CTpoeHue
KUBOTHOU KIETKN», «CTpoeHne
PACTUTENBHOU KIETKU

XapakTepru3oBaTh HEMEMOpaHHbBIC
OpPraHOUIbI KJIETKH, UX CTPOCHHE
1 QYHKITUN

5.5 | Crpoenue u GpyHKIUH Anpo. O6o104Ka siipa, XpOMATHH, PackpriBaTh conep:kaHue TEPMUHOB
aapa KapuoIUIa3Ma, JIPBIIIKH, UX CTPOEHUE | U IIOHATHUI: SIpO, AepHast 000104Ka,
u GyHKUMU. SnepHblil OeTKOBbBIN sJIepHBIE MOPHI, HyKJIeoIIa3Ma
matpukc. [IpocTpancTBeHHOE (kapuorna3zma), TeHOM, XpOMaTHH,
pacnoioKeHUEe XpOMOCOM YXpPOMATHH, F€TEPOXPOMATHH,
B MHTEep(Da3zHOM sJIpe. AJIPBIILIKO, XPOMOCOMBI, [ICHTPOMEPA,
benku xpomaTuHa — TUCTOHBI. KHHETOXOp, KJIETOYHbIE BKIFOUEHUS.
Kierounble BKIIIOUEHHUS. XapakTepu3oBaTh KJIETOUYHOE AJIPO KaK
JdemMoHcTpanuu LIEHTP YIIPABJICHUSA
Tabauyvt u cxemol: «Sapo» JKU3HEACATCIILHOCTIO KJICTKU;
reHeTHYECKUH anmnapar KJIeTOK
DYKapHOT, CTPOCHUE U (DYHKITUU
XpOMOCOM.
OnuceIBaTh CTPYKTYPHI SiApa U UX
B3aMMOCBS3b C OPraHOUIAMHU
LUTOILIA3MBbI
5.6 | CpaBHUTENBHAS CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIIBI KIIETOK
XapaKkTepUCcTUKa KJIETOK DYKapHoT (pacTUTEIHHOM, AYKapHOT: paCTUTEIbHAS, dKUBOTHAS,
KJIETOK SyKapuoOT KUBOTHOM, TpUOHOI). rpuOHasi.

JleMoHCTpanun

Tabauywl u cxemol: «CTpoeHue
AYKAPUOTUYECKOU KIIETKUY,
«CTpoeHue ) KUBOTHOU KIIETKI,

CpaBHUBaTH MEX Iy COO0I CTpOEHUE
U )KU3HEIEATEIbHOCTh
DYKAPUOTUYECKHUX KIETOK U POJIb
MIPOKApPHOT B OMOIIEHO3aX
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«CTpOoeHHE PaCTUTENBHON KIIETKI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

JlaGoparopnas pabora

«/3yueHue cTpoeHus KIETOK
Pa3IUYHBIX OPraHU3MOBY

MToro gacoB mo reme 8
6 Tema «O0MeH BellecTB U NPeBpalleHNe JHEPTUU B KJIETKe
6.1 | OOMeH BelecTB — 3 ACCUMMIAINAA U IUCCUMUISALIAS — PackpsiBaTh cosiepkanie TEpMUHOB

MeTa00JIH3M

JIB€ CTOPOHBI METa00IU3MA.

Tunbl oOMeHa BemecTB: aBTOTPOGHBIN
U reTepoTpoHBINA. YUyacTue KUcIopoaa
B OOMEHHBIX IIpoIleccax.
DHepreTuyeckoe 00ecreueHUe KIETKHU:
npeBpaiienne ATD B 00MEeHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakiui KIETOYHOTO
MeTtabonuszma. epMeHThI, Ux
CTPOCHHUE, CBOMCTBA U MEXAHU3M
nerctBusd. KopepmenTsl. Otanuus
(hepMEHTOB OT HEOPTraHUYECKHUX
KaTaJIM3aToOPOB. belKu-akTMBaTOPHI

U OCNIKU-UHTUOUTOPHI.

3aBUCUMOCTH CKOPOCTH
(bepMeHTaTUBHBIX peaKIui

OT pa3IuYHbIX (PAKTOPOB.

Y TIOHSTUI: OOMEH BEIIECTB
(MeTaboJIn3M), aCCUMIISIIHS
(aHabo0JIM3M), WM TUTACTUYECKUM
O0OMEH, TUCCUMUIIAIUS (KaTabOIU3M),
WM HEPreTUYeCKUi OOMEH,
aBTOTPO(dBI, TeTepOTPOdBI, aHAIPOOHI,
a’poObl, PepMEHTHI, AKTUBHBIN IICHTD,
cybcTpatHas crieliupuIHOCTb,
KopepMeHThI, OETKH-aKTHBATOPBI

1 O€JIKU-UHTUOUTOPBI.

[TepeuncnsiTb 0COOEHHOCTH
MJIACTHYECKOTO M SHEPTETHYECKOTO
oOMEHa B KJIETKE; yCTAHABINBATh
B3aMMOCBSI3b MEXKTY IJTACTUICCKAM

U DHEPTeTUYECKUM OOMEHOM.
Pazmnuate THTIBI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U TeTEPOTPOPHBIIA.
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JleMoOHCTpanun

Tabauywl u cxemol. «POTOCUHTESY,
«JHEPreTUYECKUil 0OMEH»,
«buocunres 6enka», «CtpoeHue
bepmenTa», « XeMOCHHTE3Y.
O6opynoBaHme: CBETOBO MUKPOCKOTI;
000OpyI0BaHUE IS TPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX
MHUKpOIIPENapaTos.

JlabopaTopnasi paGora

«M3yuyeHne KaTaauTH4eCKOu
aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe
aMUJIa3bl UM KaTanasbl)».
JlaGoparopnas pabora

«M3yuenne pepMEHTaTUBHOTO
pacIierieHns IEPOKCH1a BOJOpoaa

B PACTUTEJIbHBIX U )KUBOTHBIX KJIETKAaX)

[Toka3bIBaTh POJIb KUCIOPOJIa

B OOMEHHBIX TIpolieccax.
CxeMaTu4ecku n300pakaTh CTPOCHUE
dbepmenra.

OtnauyaTh hepMEHTHI

OT HEOPraHUYECKHUX KaTAIU3aTOPOB

1 OIPEJICIIATh UX POJIb

B QYHKIIMOHUPOBAHHUH KUBBIX CUCTEM, B
MIPOMBIIIJIEHHOCTH, B MEAUIIUHE,

B IOBCEHEBHOM KM3HU YEJIOBEKA.
CTaBUTB SKCIIEPUMEHT 10 BBISIBIICHUIO
KaTaJIUTHYECKON aKTUBHOCTHU
MEPOKCH/Ia3bl, aMUJIA3bl, OOBSCHSIThH
MOJTy4YEHHBIE PE3YJIHTAThI

6.2

ABTOTpO(HBIN TUTT
oOMeHa BEILECTB.
doTOCHHTE3

IlepBUYHBIN CUHTE3 OPraHUYECKUX
BEILIECTB B KJIETKE.

doTocuHTE3.

Poutb xs10poriacToB B mpouecce
dbotocunTeza. CBeToBas

U TeMHOBas (a3bl.
[IpoaykTUBHOCTH (hOTOCHUHTE3A.
Bnusinue pa3zinuuHbiX GaxTopoB

Ha CKOPOCTh (poTOCHHTE3A.
3Hauenue porocuHTes3A.

PackpbIBath copepkaHue TEPMUHOB

U TIOHATH: HOTOCUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAsI, TEMHOBAs),
dboTtonm3, pochopunupoBanue, UK
KansBuna, HAJI®+ (nepeHocuux
BOJIOPOJIA).

XapakTepu3oBaTh INIACTUUECKUIT 0OMEH
Kak 3Tar o01mero ooMeHa BEIIECTB;
coObITHs GOTOCHHTE3A (PEAKIINH
CBETOBOU U TEMHOBOH (ha3); poJib
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JlemoHCcTpanuu

lopmpemuwi: 1. llpuctin,

K. A. Tumupszes.

Tabnuywvl u cxemvi: «OOTOCUHTE3

XJIOPOILIACTOB B MPOLIECCE
dboTocuHTE3A.

BbIsIBIIATH NPUYMHHO-CIIEACTBEHHBIE
CBSI3M MEXY MOIVIOLIEHUEM COTHEYHOM
AHEPruu XJIOPOYHUIIJIOM U CUHTE30M
MoJiekysn ATO.

CpaBHHBaTh UCXOIHbIE BELIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
IIPOTEKAHUsI pEaKIMii CBETOBOU

U TEMHOBOM (pa3 porocuHTE3a.
VYcTaHaBnuBaTh B3aUMOCBS3b MEXKITY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOM
¥ TEMHOBOM peakuusMu (OTOCHHTE3A.
OueHuBath 3HaU€HHE (POTOCUHTE3A
JUTSI )KA3HU Ha 3emiie

6.3

ABTOTpO(HBIN TUTT
oOMeHa BEIECTB.
XEMOCHHTE3

XeMOCHUHTE3.

Pa3Hoo6pas3ue opraHn3mMoB-
XEMOCHUHTETHKOB:
HUTpUPULUPYIOIINE OaKTEpUH,
Kese300aKTepru, CepoOaKTepuH,
BOJIOPOJIHbIE OaKTepuu. 3HaUCHHE
XEMOCHHTE3a.

JlemoHCTpanuu

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

Tabnuywvl u cxemvt: «DOTOCUHTE3Y,
«XEeMOCHHTE3»

PackpbiBath conep:kanne TepMUHOB
Y TIOHSITUW: XEMOCUHTE3.
OOBSICHUTH CYIIIHOCTh XEMOCHUHTE34,
pacKpbIBaTh €ro 3HaUeHue B onocdepe.
[TpuBOAMTH IPUMEPHI
XEMOCHHTE3UPYIOIINX OakTepuit
(auTpudummpyromnme OakTepuu,
xKesne300aKTepHur, cepoOaKkTepuH,
BOJIOPOJIHBIC OAKTEPUH)

U XapaKTEPHU30BaTh UX
KU3HEACSITSIIbHOCTD.

CocTaBiaTh ypaBHEHHUS PEAKIINN
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JlabopaTopnasi paGora
«CpaBHeHue rpoieccoB (OTOCHHTE3a
Y XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBATH XEMOCUHTE3
¢ (OTOCUHTE30M

6.4

DHepreTuyecKui
oOMeH —
JTIUCCUMUJISTINS

AHaspoOHbIe Opranu3Mbl. Buss
opoxxenus. [IpoayKThl OPOKEHUS U UX
HCIIOJIb30BaHUE YETTOBEKOM.
AHa’pOOHBIE MUKPOOPTaHU3MBI KaK
00BEKThI OMOTEXHOJIOTHUH U
BO30yAMUTENN OOJIE3HEH.

AnpoOHBIE OpTraHU3MBI. DTaIbl
AHEPIreTUIECKOro OOMEHa.
IToaroroBuTeILHBIN dTAIl. | TUKOIN3 —
OECKHUCIIOPOIHOE pacilerieHre
TJIFOKO3HI.

buonorudeckoe okuciIeHue, UiIu
KJIETOYHOE JbIXxaHue. Posib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[uxyeckue peaxiuu.
OxucnurensHoe GpochopruaIupoBaHUe.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMeHa BEIIeCTB Mepe]] aHadPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTUUSCKOTO
oOMeHa.

JleMoHCcTpanun

Ilopmpemuwi: B. A. DHrenprapar,

I1. Mutuemnn.

PackpeiBath copeprkaHue TEPMUHOB

Y TIOHSATHN: 3TAITBl SHEPTE€THUECKOTO
oOMeHa — ITOJIrOTOBUTEIILHBIHN,
OECKHUCIOPOIHBIN (aHAIPOOHBIN),
KHUCJIIOPOJHBINA (a3pOOHBII); TIIUKOJIN3,
OpoxeHue, OMOJIOTHYECKOE OKUCIICHUE
(mbxanue), nukia Kpeoca,
OKHCIUTENbHOE PochHOopHIpOBaHUE,
MPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunraza.

[lepeuncnatb 0COOEHHOCTH
HHEPreTUYECKOro OOMEHA B KJICTKE.
OnuckIBaTh ATAIbl YHEPTETUIECKOTO
obmeHa (IMMOArOTOBUTEIbHBIN,
OCCKHUCIIOPOIHBIN, KUCTIOPOTHBIH )

Y CPaBHUBAThH UX MEXKTY COOOM.
XapakTepru30BaTh PeaKIuH IIMKOJIN3A,
OpO>KeHU S, KJIETOYHOTO JIbIXaHUSI.
YcTanaBmuBaTh B3aUMOCBS3b MEKIY
TJIMKOJIN30M, KJI€TOYHBIM JbIXaHUEM
U CUHTE30M MoseKkyn ATO.
CocTaBnsiTh ypaBHEHHS] OCHOBHBIX
ATAIlOB YHEPTETUICCKOTO OOMEHA

B KJICTKE.

60




Tabauyvt u cxemvl: « IHEPTETUUECKUM
oOMeHn».

JlaboparopHasi padora

«CpaBHeHUE MPOIECCOB OPOKEHUS U
TIBIXQHUSD)

PaccuuThiBaTh SHEPrETUYECKYIO
3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCITICHUSI.
Ha3biBaTh NCXO/IHBIE BEIIECTBA,
KOHEYHBIC TTPOTYKThI U YCIIOBUS
MPOTEKAHUS PEaKIUid SHEPTETHICCKOTO
oOMeHa.

CpaBHHBaTh SHEPTECTUICCKYFO

3 PEeKTHBHOCTH OECKUCIOPOTHOTO
¥ KUCJIOPOTHOTO ATANlOB KOHCUHBIC
MPOJYKTHI M YCIIOBHS TIPOTCKAHUS
peakIuii YHEPTreTUIECKOTO 0OMEHA
HHEPreTUYECKOro oOMeHa

Htoro yacoB no teme 9
7 | Tema «HacsencrsenHast HHpOpMAaLuA U peaju3anus ee B KJIETKe»
7.1 | Peakiuu MaTpU4HOTO 2 Peakuuu Matpu4HOrO CUHTE3A. PackpbiBaTh coJiep;KaHUE TEPMUHOB

CHHTC3a

[TpuHIIMIT KOMITJIEMEHTAPHOCTH

B pEAKIUSAX MATPUUYHOTO CUHTE3A.
Peanu3zanms HacjaeaqcTBEHHOM
nHopmaruu. ['eneTnueckuit Ko, ero
cBoMcTBa. TpaHnckpunuus —
matpruuHbii cuaTe3 PHK. [IpuHnuns
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUIIAPAIIIETBHOCTD,
ACHUMMETPUYHOCT.

JdemMoHcTpanuu

lopmpem: H. K. Konpos.

Y HOHSATHUN: T€H, TCHETUUECKUI KO/,
KOJIOH (TPUILIET), CTOM-KOJIOHBI,
MaTpHIa, MATPUYHBIN CUHTE3,
tpanckpunuusa, PHK-nmonumepasa,
MIPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu30BaTh peakIlui MaTPUIHOTO
CHHTE3a, CBOMCTBA M€ HETUUYECKOTO KOJIa.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUU

Y TPAHCJISILIMN; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIUN

B KJIETKE; CXeMaTHYECKH U300paxaTh
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Tabnuywl u cxemol: «buOCUHTE3
Oeinkay, «I eHeTHUeCKHUil KOI»

MaTPUYHbIE PEAKIIUH TPAHCKPHUIILINH

Y TPAHCISLNH.

Pemartes Ononornyeckue 3agaun

Ha OIpEJIEJICHHE MOCIEA0BATEIbHOCTH
nykieotunoB JJHK u MPHK, npumenss
3HAHMS O PEaKUUIX MAaTPUUHOIO
CUHTE3a, TEHETUYECKOM KOJIE,
MPUHIUIIE KOMILUIEMEHTAPHOCTH

7.2 | Cunres Oenka TpaHcmanus u ee dTanbl. Y4acTtue PackpsiBaTh coziepKkaHuE TEPMUHOB
tpancnopTHbix PHK B 6nocunTese Y IOHATHUI: TPAHCIALMS, aHTUKO/IOH,
Oeinka. YcinoBusg OMOCHHTE3a OeJIKa. TPHK, amunoanun-rPHK-cunrerasa
KonupoBanne amuHokucior. Poib (xomaza), monupudocoma (Ioarucoma).
pubocoM B OMOCHHTE3€ OelKa. XapakTepu3oBaTh CBOMCTBA
JleMoHCTpanun T€HETUYECKOr0 KOJa.
Tabauywl u cxemol: «bUOCUHTES OnuchIBaTh ATAIbI TPAHCIISIIUU
Oeinka», «l 'eHeTHYeCKHd KOJ» U CXeMaTH4eCKH U300paxaTh
MaTpUYHBIE PEAKIIUU TPAHCIISLINH.
Pemiats Ouonornyeckue 3aaauu
Ha onpeaeneHue anTukogoHoB TPHK,
MOCJIe10BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJI€ OejIKa, TPUMEHSS 3HAaHUS
O peaKkUusaX MaTPUYHOI'O CUHTE3A,
T€HETUYECKOM KOJIe, IPUHITUTIC
KOMILJIEMEHTAPHOCTH
7.3 | MexaHu3MBbl Opranu3anus TeHOMa y IPOKApUOT PackpriBaTh coneprkaHne TEPMUHOB

AKCTIPECCUU TEHOB

Y 3yKapHoT. Perymsius akTHBHOCTH
re€HOB y IpokapuoT. ['unore3a onepoxa

Y TIOHSTHUI: ONIEpaTop, OMEPOH,
CTPYKTYPHBIE I'€HbL, TPOMOTOD,
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(d. Kako0, XK. Mano).
Perynsius oOMEHHBIX MPOLIECCOB
B KiieTke. KieTrouHblii romeocTas.
JleMoHCTpanun

Tabnuywvl u cxemwl: «bruocuHTE3
Oenkay, «I eHeTHUeCKHI KO

pernpeccop.
OmnuceBaTh CTPYKTYPY reHOMA
MPOKAPHUOT; XapaKTepU30BaTh paboTy
WHyIIUOEIBLHOTO U PENPEeCcCUOEIbHOTO
OIIEPOHA.

Bb1iensiTe CTpyKTypHYIO

U PEryJISITOPHBIC YACTH T€HA dyKapHoT.
CpaBHUBATH IPOLIECCHI IKCIIPECCUU
T€HOB y MPOKAPUOT U DYKapHUOT.
XapakTepu30oBaTh TUIIOTE3Y ONEpPOHA
(d. Kako0, XK. Mano).

OmnuceIBaTh MEXaHU3M TOIEPIKAHUS
KJIETOYHOI'0 FTOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanronHas
ouosorus

Bupycer — HeksieTouHbIe POPMBI KUZHA
1 obyMratHele napasuthel. CTpoeHUE
MIPOCTBIX U CIOKHBIX BUPYCOB,
PETPOBHUPYCOB, OaKTeprnodaros.
BupycHsbie 3a001eBaHMs 4eI0OBEKa,
JKUBOTHBIX, pacTtennit. CITN/,
COVID-19, commuansHbIe

U MEAUIMHCKUE TTPOOIIEMBI.
JdemMoHcTpanuu

Iopmpem: ]1. 1. IBaHOBCKUH.
Tabnuywvl u cxemot: «I'eHETHUSCKUI
Ko/, «Bupyce», «baktepuodarm.
IIpakTnueckas pabdora
«Co31anrie MOJIEIN BUPYCa

PackpbiBaTh conep:xaHne TEPMUHOB

Y TIOHSTHI: BUPYC, BUPUOH,
CepLeBUHA, KarlcuJl, ooOpaTHas
TPaHCKPUIILUS, PETPOBUPYCHI,
OakTepurodar, BUpyc UMMyHOA€PUITUTA
yenoBeka (BY), npupoaHo-ouarossie
UH(pEKIuUH.

Xapaktepu3zoBaTb BUPYCHI,
peTpOBUPYCHI U OakTepuodaru Kaxk
BHYTPHKJIETOYHBIX [TAPa3UTOB
MPOKAPHUOT U DYKAPUOT.

M3naraTe runoTe3sl 3BOJIOLMOHHOTO
MIPOUCXO0KJICHUSI BUPYCOB.

OnuceIBaTh MEXaHN3M B3aUMOJIEHCTBUS
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BUpYCa U KJIETKH, NHOEKITNOHHBIN
BUPYCHBIN MTPOIIECC.
XapakTepu3oBaTh MEXaHU3MBI
BEPTUKAIBHON U TOPU3OHTAIIBHON
nepe1ayn BUPYCoOB; 3a00J€BaHUS
YKUBOTHBIX U PACTCHUH, BHI3bIBAEMBIE
BHUpYyCaMH.

HasbiBaTh BUpyCHBIE 3a00JI€BaHMS,
BCTPEYAOLIUECS Y YEJIOBEKA: TPUIII,
KJICIIeBOM 2HIIedaTUT, TeNaTuT,
COVID-19, CIT1U.

Co0:ro1aTh IpaBHiIa IIOBEICHHS

B OKPYXaroUer IPUPOAHOHN Cpee, MeEP
PO HUIIAKTUKY pacpOCTpaHEHUS
BHUPYCHBIX 3a00JIEBAHMI (B TOM YHCIIE
BUY-undexium)

HToro yacos 1o Teme 9
8 Tema «7Ku3HeHHBbI MUK KJICTKH»
8.1 | X KuzHeHHbIN UK 1 KneTounsiil iukI, €ero nepuoabl PackpsbiBaTh coziepkaHue TEPMUHOB
KJICTKHU u peryssinus. Matepdasza u Mutos. Y OHSTHUI: KJIICTOUHBIN ITUKII,

Oco0eHHOCTH TTPOIIECCOB,
MpoTeKaroumx B uHTepdase.
[ToaroroBka KJI€TKHU K ICJICHUIO.
IIpecunreTnyeckmit
(MOCTMUTOTUYECKHI ), CHHTETUUECKU I
Y TTOCTCUHTETHYECKUI
(MpEeMUTOTUYECKUI) TIEPUO,TBI

uHTepdasa.

[TepeuncnaTs mepruoabl JKU3HEHHOTO
IIUKJIAa KJIIETKH U XapaKTepU30BaTh
MPOTEKAIOITUE B HUX MPOIIECCHI
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uHTEepGa3bl.

JleMoHCTpanun

Tabnuywl u cxemwvi: «KU3HSHHBIA KT
KJIETKN», « MHUTO3»

8.2

MarpuuHsbIil CUHTES
JIHK. Xpomocomsl

Marpuunsii cunre3 JJHK —
pernkanus. [ [puHInUNBI pernuKanun
JHK: xoMImjieMeHTapHOCTb,
MOJYKOHCEPBATUBHBIN CUHTES,
AHTUIIAPAJUIEIIbHOCT. MexaHu3m
pemukanuu [JHK. XpoMocomsl.
Crpoenue xpoMocoM. Tenomepsl

U TeJioMepasa. XpoOMOCOMHBIN Ha0OoP
KJIETKW — KapUOTHUIL. JUTIIIOMTHBIN

Y TaIUTOMIHBIA HA0OPBI XPOMOCOM.
['omonornunsie XxpoMocomsl. [1om0BEIE
XPOMOCOMBL.

JemoHCcTpanuu

Tabnuywl u cxemwvt: «KU3HSHHBIA KT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Permukanusa [JTHK».

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «KMUTO3 B KII€TKax
KOpEUIKa JIYKay.

JlaGopaTopHas padora

«3yuenune XxpoMOCOM Ha TOTOBBIX
MUKpOIpenaparax»

PackpriBaTh coqiepkaHue TEpMUHOB

Y TIOHATHUH: PEITAKALUS
(penyruiMkaius), KOMIUIEMEHTapHOCTb,
aHTUTNIAPALIEITBHOCTD,
JHK-nonnmepasa, renomepa,
peIUIMKAIIMOHHAS BUJIKA, XpOMOCOMa,
XPOMOCOMHBIA Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMAaTHU/IbI, [IEHTPOMEPA,
KapUOTHII, TATUIOUAHBIN U JUTUIOW THBIN
HabOp XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepuszoBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPTraHU3MOB.
[TepedncisiTh IPUHLMIIBI PEITUKALIMT
JHK u naBath UM COAEPKATEIBbHYIO
XapaKTePUCTUKY.

OnuceIBaTh MEXAHU3M PEIUIMKAIIUN
JIHK.

CxeMaTu4ecKu H300pakaTh CTPOCHUE
MeTadazHOM XPOMOCOMBI.

Paznuuats XpoMOCOMBI

Ha MUKpoOIpenapaTax

1 MukpodoTorpadusx
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8.3 | JlenmeHue KICTKH —
MHUTO3

Henenue kietku — muto3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuoknunes
¥ [IATOKUHE3. brosornueckoe
3HAYEHUE MUTO3A.

JleMoHCTpanun

Tabnuywl u cxemol: « X KU3HESHHBIN [UKIT
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Permkanusa JIHK», «Mwutos».
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «KMUTO3 B KII€TKax
KOPEIIIKA JTyKa.

JlaboparopHnasi padora
«Habmroienre MuTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»

PackpriBaTh coep:kaHre TEPMUHOB

U TIOHSATUN: MUTO3, Tipodasa, meTadasa,
anadasa, Tenodasa, KApUOKUHE3,
LIUTOKUHE3, BEPETEHO JIETICHUSI,
MeTadaszHas IacTUHKA, 00po3a
JICTICHUSL.

[lepeuncnsTh MocCIe0BaTEILHOCTD
CTa/INi MUTO3a U ONTUCHIBATH
MPOUCXOISIINE HA HUX MPOIECCHI.
CpaBHUBaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIIHHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTUYECKUI CMBICT
MHUTO3A.

Paznuuarts cTaguu Muto3a

Ha MUKpoOIpenaparax

1 MukpodoTorpadusx

8.4 | Perymsmms
YKU3HEHHOTO IINKJIa
KJIETOK

Perynsauus MUTOTHYECKOTO LIUKJIA
KiIeTku. [ [porpammupyemas kireTouHas
rudenpb — aronTo3.

Knerounoe s1po, XxpOMOCOMBI,
(GyHKIIMOHATbHAS TEHOMUKA.
JdemMoHcTpanuu

Tabnuywl u cxemol: «KU3HESHHBIN [IUKIT
KJIETKN», « CTPOEHHUE XPOMOCOMY,
«Permmukanus JJTHK», «Muto3s»

PackpbIBaTh cOJIep>KaHUE TEPMUHOB
Y IIOHATHI: aIloITo3, mpoaudeparnus,
b hepeHIMpOBKA.
XapakTepu30oBaTh PEryISALHIO
MHTOTHYECKOTO ITHKJIa KICTKH.
OOBACHIATH OMOJIOTHYECKUH CMBICIT
3apOrPaMMHUPOBAHHOMN KJIETOYHOU
ru0eny — amomnTo3a.

VYcranaBnuBaTh B3aUMOCBSI3b MEXKTY
TOMEOCTAa30M KJIETOK M UX THOEJIBIO

Htoro yacos no teme
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Tema «CTPOEHUE U ®YHKIIUN OPI'TAHU3MOB»

9.1

Opranusm Kak eIMHOe
1esnoe

1

buonoruueckoe pazHooopasue
opranu3moB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOUHbBIE
OpPTraHU3MBI.

Oco0eHHOCTH CTPOEHUS

Y )KU3HEJEATENBbHOCTH OJHOKIIETOUHBIX
opranu3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPUOBIL,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPyTHe
npoTUCThl. KoJIoHWaNbHbIE OpraHU3MBI.
B3anMocBs3b yacTeit MHOTOKJIETOYHOTO
opranusMa. TkaHU, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €IMHO€ LIEJIOE.
I'omeocras.

JdemMoHcTpanuu

Tabauywl u cxemol: «OMHOKIETOUHBIE
BOAOpOCHN», K MHOTOKJIETOUHBIE
BOJOpOCIN», «bakrepun»,
«IIpocreiimmey, «OpraHbl HBETKOBBIX
pacteHuit», «CUCTEMbI OPraHOB
NIO3BOHOYHBIX JKUBOTHBIX,
«BHyTpeHHee CTpOeHHE HACEKOMBIX».
OobOopynoBaHme: CBETOBOM
MHUKPOCKOIT; MUKpOTpenapaThl
OJIHOKJICTOUHBIX OPTaHU3MOB; KUBbBIC
AK3EMILISPbI KOMHATHBIX PACTEHUH;

PackpbiBaTh conep:xaHne TEPMUHOB

Y TIOHSITHIL: OpraHu3M, OpraH,
OpraHeJuibl, CACTEMa OpPraHOB, ammnapar,
(GbyHKUHOHAIBHAS CUCTEMA, TOMEOCTA3.
[IepeuncnsaTe CTPYKTypHO-
(yHKUIHOHATBHBIE YAaCTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOI'OTKaHEBBIX
OpraHU3MOB.

XapaxkTepu3oBaTh 0COOEHHOCTH
CTPOEHUS U KU3ZHEAEATEIbHOCTH
OJIHOKJIETOYHBIX OPTraHHU3MOB,
KOJIOHHAJIBHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHUBaATh MEXTy COOOH
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE U MHOTOTKAHEBbIE
OpPTraHU3MBI
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repOapun pacTEHU pa3HbIX
OTJICJIOB; BIIAYKHBIC TIPETIapaThI
KUBOTHBIX

9.2 | TkaHu pacTeHuit Tkanu pacrenuii. Tunel pacTutenbHbIX | PackpsiBaTh colepaHne TEPMUHOB
TKaHEH: 00pa3oBaTeNbHas, IOKPOBHAS, | ¥ MOHATHIA: TKaHb, IHICPMUC, TPOOKa,
MIPOBOJIALLAS,, OCHOBHAS, KOpKa, JIy0, IpeBecrHa, JPEeBECUHHBIC
Mexanudeckas. OcobeHHOCTH BOJIOKHA, TyOsTHbIE BOJIOKHA, COCY/IBI,
CTpoeHus, PYHKITUI U PACTIOIOKEHUS KaMEHUCTHIE KIIETKHU.
TKaHE B OpraHax pacTCHUMU. XapakTepu3oBaTh TUIIBI PACTUTEIbHBIX
JlemoHCTpanuu TKaHel: oOpa3oBartesibHas, TOKPOBHAs,
Tabnuyst u cxemol: « TkaHu pacTeHU», | MPOBO/IAIIASL, OCHOBHAS, MEXaHUYECKas;
«Oprasbl IBETKOBBIX PACTEHUN, MEePEYUCIATh OCOOEHHOCTU UX CTPOCHHUS
«KopHeBsbie cucteMb», « CTpoeHue Y BBITIOJTHSIEMbIC (PYHKIIUH
cTebs», «CTpoeHne TMCTOBOU
TJIACTUHKIY.
ObopynoBaHme: KUBBIE HK3EMIUISIPBI
KOMHATHBIX PaCTE€HUI; CBETOBOMN
MHKPOCKOI; MUKPOTIpENapaThl TKAHEH.
JlaGopaTopHas pabora
«3yuenue TkaHen pacTEHUI

9.3 | TkaHM )KUBOTHBIX TkaHU )KUBOTHBIX U YEJIOBEKA. PackpbIBaTh coJiep:KaHUE TEPMUHOB

1 4EJIOBEKa TuIbI JKUBOTHBIX TKAHEH: Y TIOHATHUH: TIUTEINN, CEKPET,

AMUTENUANbHAS, COCTUHUTEIbHAS,
MblIlIeyHas1, HepBHast. OcoOeHHOCTH
CTpOEHMSI, PYHKIIMH 1 pacoioKEeHUs
TKaHEW B OpraHax >KHBOTHBIX

Y YeJIOBEKa.

MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIHA.

XapakTepu30BaTh TKAHU )KUBOTHBIX

Y YEJIOBEKA: MUTEIINAIIbHAS,
COEOVMHUTENbHAS, MbIILIEYHAs, HEPBHAS;
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JleMoOHCTpanun

Tabauywl u cxemwvr: «Tkann
AKUBOTHBIX», « CKEIIET UEeJIOBEKaY,
«IIumeBapuTenbHas CUCTEMAY,
«KpoBeHocHas cucremay,
«/lp1xarenbHas cucremay, « HeppHas
cucteMay, «Koxkay, « MplieuHas
CHUCTEMAY.

ObopynoBaHme: CBETOBOM MUKPOCKOIT;
MHKpPOITpENapaThl TKAHEH.
JlaboparopHasi padora

«/3yueHune TKaHEN KUBOTHBIX

MNECPCUHUCIIATD 0COOEHHOCTH HX CTpOCHUA
" BBIITOJIHACMBIC (bYHKHI/II/I

9.4

Opranbl. Cuctemsl
OpraHoOB

Opransbl. BereratuBHbie

Y T€HEPAaTUBHBIE OPTraHbl PACTEHUIA.
Oprassl 1 CUCTEMBI OPTraHOB
JKUBOTHBIX U YeloBeKa. OyHKIUH
OpPraHoB U CUCTEM OPIr'aHOB.
JlemoHCTpanuu

Tabauywt u cxemvi: «Oprassl
LBETKOBBIX pacTeHU», «KopHeBbIE
cuctembl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOU MJIaCTUHKIY,
«Ckener 4yenoBexay,
«IInmeBapuTenbHas cucTeMa,
«KpoBeHocHas cucremay,
«/lpIxarenpHas cUCTEMAY,
«BriaenurensHas cucreMay, «HepBHast

PackpriBaTh copepxaHue TEPMUHOB

Y TIOHSATUM: OpraH, KOpeHb, MOOeET,
LIBETOK, TJIOM, CEMSI, IIOJIOBBIC JKEJIC3HbI,
MIOJIOBBIC MPOTOKH, KOMYJIATUBHBIC
OpTaHbl, CACTEMbI OPTaHOB.
XapaKkTepHu30BaTh BEr€TaTUBHBIE

Y TEHEPATUBHbBIC OPraHbl PACTCHUN,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
YKUBOTHBIX; TIEPEUHCIIATh OCOOCHHOCTH
WX CTPOCHUS U BBITMOJHAEMbIC (DYHKITUH.
Y cTaHaBIUBATH B3AMMOCBSI3H MEXKIY
CTPOCHHEM OPTraHOB U UX (DYHKIUSIMHU.
Paznuyath BUIBI TKAHEH, OPTraHbl

Y CUCTEMBI OPTaHOB, B TOM YHUCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
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CUCTEMAY, « JHIIOKPUHHASL CUCTEMAY.
Ob6opynoBaHme: )KUBbIC YK3EMILISIPbI
KOMHATHBIX pacTEHUM; repOapuu
pacTeHUM pa3HBIX OT/IETIOB; CKEIETHI
MO3BOHOYHBIX; KOJUICKIIHH
0€Cr03BOHOYHBIX )KUBOTHBIX; BJIQXKHBIE
npenapaThl >KUBOTHBIX, CKEJIET
YeoBeKa.

JlaGopaTopHnasi padora «13yuenue
OpPraHOB IIBETKOBOT'O PACTEHUS)

BJIQXKHBIX TIperaparax, repoapusx
u MukpodoTorpadusx, TadIuIax,
MOJICIIAX U MYJISKAX

9.5

Omnopa tena
OpraHU3MOB

Omnopa tena oprann3MoB. Kapkac
pacteHuil. CKeneTsl OAHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX )KHUBOTHBIX.
Hapy»XHbIi1 1 BHYTPEHHUN CKENET.
CtpoeHue U TUTIBI COEMHEHUS KOCTEH.
JlemoHCcTpanuu

Tabauywl u cxemor: «CTpoeHUe
cTebis», «CTpoeHue JUCTOBOM
IUIACTUHKNY, « CKEJIET YeI0BEKay.
O6opynoBaHme: CKEJIEThI
MT03BOHOYHBIX; BJIQXKHBIE ITPENapaThl
’KUBOTHBIX; CKEJIET YEJIOBEKA;
PaKOBHHBI MOJUTFOCKOB; KOJJIEKIIMH
HACEKOMBIX, UTJIOKOKHUX

PackpbiBath conep:kaHe TEPMUHOB

Y TIOHSITUI: OTIOPHBIE CUCTEMBI,
000JI0YKH KJIETKH, GUOPUILIBI, KapKac,
HapYy>KHBIM CKeNEeT (XUTUHOBBIN
MOKPOB), TUAPOCTATUUECKUIN CKEIET,
BHYTPEHHHI CKEJIET, KOCTH (JJINHHbIE,
KOPOTKHE, MIIOCKUE), COETUHEHHUS
KOCTEH, HETIOIBUKHBIC (IIIBBI),
MOJTYTIOJIBUKHbBIE, TTOJBUKHbBIC
(cycraBbl), OTIENbI CKeNleTa
MMO3BOHOYHBIX )KUBOTHBIX: YepeIl,
0CEBOM CKeJET (M03BOHOYHUK, TPy IHAS
KJIETKAa, XOpJ1a), 10sica KOHEYHOCTEH,
CcBOOO/IHbIE KOHEYHOCTH.

OnurceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHE U TUIIbI
COEJIMHEHUS KOCTEH.
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YcraHaBiIMBaTh B3aUMOCBSI3U MEKTY
CTPOEHHUEM ONOPHBIX CUCTEM U UX
GyHKIHUSIMHE B OpraHu3Me.

CpaBHHUBATH CTPOCHUE OMOPHBIX CUCTEM
PACTEHUM U KUBOTHBIX

9.6

JBrxeHue
OPraHu3MOB

JIBM>keHre Opranu3MoB. J[BuxeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMe0OouTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KeHHE MHOTOKJICTOUYHBIX
PAaCTEHUI: TPOIIU3MbI U HACTHUH.
JIBM>KeHHEe MHOTOKJICTOUHBIX
’KMBOTHBIX M YEJIOBEKA: MbIIIICUHAS
cucrema. Peduiexc. CkelleTHbIE MBIIIIIbI
1 ux pabora.

JlemoHCcTpanuu

Tabnuywl u cxemol: «OTHOKICTOUHBIC
BoJOopocny, «lIpocrenmmey,
«CtpoeHue MbIIbD, « MblllIeuHas
CHUCTEMAY

PackpbiBath cosiep>kanre TEPMUHOB
Y TIOHSATHHN: TBY)KCHUE, IBUTATCIIHHBIC
OpraHeJUTbl, TBIKEHUE TTPOCTEUIITX
(amebouHOE, KTYTUKOBOE,
PECHUYHOEC), TBMKCHUE PACTCHUN
(TpoTH3MBbl, HACTUH ), MBIIIICYHBIC
CUCTEMBI (COKPATUTEITHHBIC
BOJIOKOHIIA, KO’KHO-MYCKYJIBHBII
MEIIOK, CKEJIETHasI MyCKYJIaTypa),
CKeJIETHAsI MBIIIIIA (MBIIIIEYHOE
BOJIOKHO, MUO(DHOpHUIIIA), BEICIITHE
JIBUTATEJIbHBIC IICHTPHI, PA00Ta MBITIII]
(nBuraTenpHas, coMaTudecKas),
MBIIIIEYHOE YTOMJIICHUE.
XapakTepru30BaTh BUBI JBUKEHUS
OJTHOKJIECTOYHBIX ¥ MHOTOKJICTOYHBIX
OpPTaHU3MOB.

OnuckIBaTh CKEIETHBIC MBIIIIIHI U KX
pabory.

YcraHaBiauBaTh B3aUMOCBS3b

MEXIY CTPOCHUEM OMOPHBIX CUCTEM
U IBUKCHUSIMUA OPTaHU3MOB
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9.7

[Iutanune oprann3MoB

IIutanue opranusmos. [lornmomenue
BOJIbI, YIJIEKHACIIOTO raza

Y MUHEPaJIbHBIX BEIIECTB PACTEHUSIMHU.
[IuTaHnue )KMBOTHBIX.
BHYTpUNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. [luranre mo3BOHOYHBIX
AKUBOTHBIX. OTHENBI
MUIIEBAPUTEIHLHOTO TPAKTA.
[TuieBapuTENbHBIC KETE3bI.
[InmeBapuTenbHas CUCTEMA YEJIOBEKA.
JlemoHCcTpanuu

Tabauywl u cxemol:
«Ku1euyHomnoaoCcTHLIe),
«ITumeBapurenbHas cucremay, «Cxema
MATAHUS PACTEHUI».

Ob6opynoBaHme: KUBBIE YK3EMIUISPBI
KOMHATHBIX PaCTeHHI; 000py10BaHUE
JUTSL IGMOHCTpPAIMU TOYBEHHOTO

Y BO3YIIHOIO MUTAHUSI PACTEHU,
pacIierieHus Kpaxmaia u 0eITKoB

o1 AeiicTBueM (epMEHTOB

PackpsiBaTh copepikaHue TEPMUHOB

Y TTIOHATHI: MIUTaHUE, TUILCBaApPEHUE,
MUIICBAPUTEIIBHBIC BAKYOJIU, KHILICYHAs
MIOJIOCTh, TTUIIICBapHUTEIIbHAS TPyOKa,
MUIIICBAPUTEIIBHBINA TPAKT,
MUIIICBAPUTEIBHBIC JKEJIC3bI,
MUIIEBAPUTEIIBHBIC COKH.
XapakTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKIIETOYHOE
MUIIeBapeHUE.

Pa3znnuate Ha U300pakeHUAX (CXEeMax,
Ta0IUIAX, MYyJISDKaX) OTACIbI
MUIIEBAPUTEIHHOTO TPAKTa

1 TTUTIEBAPUTENHHYIO CUCTEMY
yeJIOBEKa.

YcTanaBIuBaTh B3aUMOCBSI3U MEKITY
CTPOCHHEM OPTraHOB IMUIIICBAPEHHUS

9.8

JlpIXxaHue opraHu3MoB

Jprxanue oprann3MoB. [[pixanue
pacteHui. /[pIxaHue )KMBOTHBIX.
Judbdysus razoB uepes3 moBEepXHOCTh
kieTku. KoxkHoe ApIxaHue.
Jlp1xatenpHast TOBEPXHOCTD. JKabepHoe
Y JIETOYHOE JIbIXaHue. [[prxanue

PackpbiBaTh copepkaHue TEPMUHOB

Y TIOHATHIL: AbIXxaHue, muddysus,
KOXHOE JIbIXaHUE, OpraHbl IbIXaHMS,
JbIXaTEIbHBIE IBMXKCHMUS, IbIXaTEIIbHBIN
LEHTP, JIETOYHbIE 00BEMBI, KU3HEHHAS
€MKOCTb JIETKHUX.
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MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCI0KHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JpIxarenbHasi cCHCTEMA YEJIOBEKA.
MexaHu3M BEeHTWISIUY JIETKUX Y ITUIT
1 MJIEKONIUTAromuX. Perynsus
npixaHus. JlpixaTenbHbie 00bEMBI.
JlemoHCcTpanuu

Tabnuywl u cxemwi: «JIpIxaTenpHas
CUCTEMAY.

OGopynoBanme: 000py0BaHUE

JUTSL IEMOHCTpPAIMU OIIBITOB

10 U3MEPEHHUIO )KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma IbIXaTEIbHbBIX
JIBYDKEHUH

XapakTepu30BaTh IbIXaHUE PACTCHUN;
JIbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOTIOIMOHHOE
YCJIOKHEHUE CTPOEHUS JIETKUX
MMO3BOHOYHBIX )KUBOTHBIX.

Pa3znnuath Ha U300paxeHusx (cxemax,
Ta0IHIIaX, MYJISHKAX) IBIXaTeIbHYIO
CUCTEMY YEIOBEKA.

OnuchIBaTh MEXAHWU3M BEHTWISIIUU
JIETKUX Y NTHUIl U MJIIEKOTTUTAIOIINX.
VYcraHaBauBaTh B3aUMOCBSI3U MEKIY
CTPOEHHUEM OPTraHOB JbIXaHUS U UX
GyHKUUSIMHU B OpraHu3Me

9.9

Tpauncnopr BeliecTs
Yy OPTaHU3MOB

TpaHCOPT BEIIECTB Y OPraHU3MOB.
TpaHcnoOpTHBIE CHCTEMBI PACTEHUM.
TpaHcTIOPT BENIECTB Y dKUBOTHBIX.
KpoBeHoCHas cuctema u €€ OpraHsl.
KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX W 4yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOparieHusi.
OBOJIIOLMOHHBIE YCI0KHEHHUS
CTPOEHUS KPOBEHOCHOM CUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX.

Pabota cepama u ee perymsius.

PackpbiBath copepkanne TEPMUHOB
Y TIOHSATHI: TPAHCIIOPT BEIIECTB,
TPAHCHIOPT Yy PACTEHHM, KPOBEHOCHAS
CUCTEMa )KHBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE PJIEMEHTHI,
KpOBOOOpAIIEHHUE, KPYyTH
KpOBOOOpAIlleHUS, CEPACUHBIN LUK,
auMdooOparnienue, 1umda,
auMpaTUIECKUe COCY/Ibl,
TuM(paTUYECKHE Y3IIbl, BHYTPCHHSIS
cpella opraHu3Ma.

XapakTepru30BaTh TPAHCTIOPT BEIIECTB
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JleMoOHCTpanun

Tabauywl u cxemovl: «Oprassl
I[BETKOBBIX pacTeHUi», «KopHeBbie
cuctemMbl», «CTpoeHue cTeds»,
«CTpoeHue JINCTOBOH IJTACTUHKN,
«KpoBeHocHas cructeMay,
«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX»

y pacTeHUM U 0ECITO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
JKUBOTHBIX U YEJIOBEKA.

PaznuyaTh Ha M1300pakeHUAX (CXeMax,
Ta0IHIaxX, MyJISDKax ) KPOBEHOCHYIO

1 JTMM(BATHYECKYIO CUCTEMY YeJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3U

MEX1y CTPOCHUEM OPraHOB
KpOBOOOpAIICHHS U UX (PYHKIIUSIMH

B OpraHu3zme

9.10

Brinenenue
y OpraHu3MOB

Brinenenne y opranu3moB. Beiienenue
y pacTeHuid. Boiienenue y )UBOTHBIX.
CokpartutenbHble Bakyosau. Opranbl
BbIJIeIeHUs. DUIbTpanus, CeKpenus u
oOpaTHOE BCachIBaHHE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHUs. CBsI3b
IIOJIOCTH TEJIa C KPOBEHOCHOM

Y BBIJICITUTEIBLHON CUCTEMAMU.
Brienenne y n03BOHOYHBIX )KUBOTHBIX
u yenoeka. [Touku. CtpoeHue

1 QyHKIIMOHUPOBaHKE HePpOHAa.
OO0pa3oBaHuEe MOYH Y YEJIOBEKA.
JdemMoHcTpanuu

Tabnuywl u cxemvl: «BpiaeauTenbpHas
CUCTEMa»

PackpriBaTh copiep:kaHue TEPMUHOB

Y TIOHSTHIA: BBIICJIICHUE, Ty TTalUs,
JIUCTONAJ, COKpATUTEJIbHBIE BAKYOJIH,
W3BUTHIE KaHAIBIIbI, 3BE€314aThIC
KJICTKH, BBIJICIIUTEIbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHK, MOYEBOM ITy3bIPb,
HedpoH, MoYa.

XapakTepu3oBaTh MPOIIECC BbIICTCHUS
Y PaCTEHUH U )KUBOTHBIX.

Paznnuate Ha U300pakeHUX (CXeMax,
Ta0IuIax, MYJISDKax) BbIICIUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuceiBaTh MEXaHU3M
byHKIMOHUpOBaHUS HePpOHa; poiiecce
o0pa3oBaHUs MOYH.
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YcTanaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOEHUEM OPTaHOB BBIJICIICHUS U UX
GyHKIUSIMHE B OpraHu3Me

9.11

3amuTa y OpraHu3MOB

3anura y OpraHu3MoB. 3aiuTa
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Cropsl 6akTepuit ¥ IUCTHI
MpOoCTEeHIINX. 3anura y

MHOT'OKJIETOYHBIX pacTeHuil. Kytukyia.

CpencTBa macCUBHOM U XUMUYECKOMN
3auThl. DUTOHIUABL.

3anmra y MHOTOKJIETOYHBIX
AKUBOTHBIX. [IOKpOBBI U HX
IIPOU3BOAHBIE. 3AIIMTA OPraHU3Ma

ot 6osie3Heil. IMmmyHHas cuctema
yesnoBeka. KierouHslii U ryMopaibHbIN
MMMYHUTET. BpOKICHHBIN

U IPUOOPETEHHBIN criennpruuecKuit
UMMYyHUTET. Teopus KIOHAIBHO-
cesiekTuBHOro nMMmyHurera (I1. Opinux,
®.M. bepuer, C. Tonerasa).
BocnanuTenbHble OTBETH OPraHU3MOB.
Ponp BpoKI€HHOTO HMMYHHUTETA

B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUII.
JlemoHCcTpanuu

Tabauywl u cxemol: «Koxay,
«Ummynurtery, «CtpoeHue cTediis»,
«CTpoeHHE JINCTOBOM IITACTUHKN

PackpriBaTh coqep:kanue TEpMUHOB

Y IOHSITHI: KaIlCyJia, 3HA0CIIOPA, [IUCTA,
KyTHKYJIa, CpPEJICTBA TAaCCUBHOM
3alUTHI, CPEJCTBA XUMUYECKON
3alUTHI, KOKHBIE TIOKPOBHI,
UMMYHUTET, UIMMYyHHAasi CUCTEMA,
aHTUTEH, AaHTUTEJIO.
XapakTepru30BaTh BUbI 3AIIUTHI

Y OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OnuchIBaTh CTPOCHUE KOKHBIX
MOKPOBOB M UX MPOU3BOJHBIX.
Pa3nnuath Ha 1300paxeHusx (cxemax,
Ta0IUIax, MyJIsKaxX) OpraHbl
UMMYHHOH CHCTEMBI YeJI0BEKa.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHHEM OPTaHOB 3alllUThI U UX
(GYyHKUMSIMHU B OpraHu3Me
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9.12

Paznpaxxumocts
U pEryJIsius
Yy OPraHU3MOB

PazapaxuuMoCTh U perymsinus

y Opranu3MoB. PaznpaxxumMocTb

Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. Pa3npaxuMocTh U peryJsismnus
y pacteHuid. PocToBbIE BelllecTBa U UX
3HAYCHUE.

HepBHas cucrema u pediiexkropHas
peryJisnus y ;kuBoTHbIX. HepBHas
CHUCTEMA U €€ OTAEINBI. JDBOJIOLMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u pednexropHas
nyra. be3ycioBHbBIE U yCIOBHBIE
pedaeKchl.

I'ymopanbHas perynsuus

Y DHJIOKPUHHAS CUCTEMA YKUBOTHBIX

1 4yesioBeka. JKene3bl SHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. JlericTBue
TOPMOHOB. B3anmMoCBsA3b HEPBHOU

Y SHJIOKpUHHOM cucteMm. [ mnoranamo-
runoduzapHasi cucTema.
JlemoHCcTpanuu

Lopmpem: W. I1. I1aBnos.

Tabauywl u cxemvl: «CTpOCHHUE THIIPHIY,
«Ctpoenue mnanapun», «BHyTpennee
CTPOEHHUE JTOKIEBOTO YEPBS»,

PackpbiBaTh conep:xaHne TEPMUHOB

Y TIOHSITUA: Pa3IpaKUMOCTh,
perymisiuus, TaKCUChI, POCTOBBIE
BellecTBa (ayKCHUHBI), HEPBHAsI CUCTEMA,
pedekTopHas peryisuus, pediiexc,
pedrexTopHas 1yra, nepeaHuil Mo3r,
MIPOMEKYTOYHBIA MO3T, CPEJHUN MO3T,
MO3KE€YOK, IPOJOJITOBaThI MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
ryMOpaJIbHasl peryJisiliys, FTOPMOHBI,
SHJOKPHUHHAS CUCTEMA, TUIIOTAJIaMO-
runoduzapHasi CucTemMa.
XapakTepu3oBaTh pa3ApaKUMOCThb

Y OJTHOKJIETOYHBIX OPTraHHU3MOB

U pedIICKTOPHYIO PETYJISIHIO

Y ’KUBOTHBIX.

Pa3znnuaTte Ha U300pakeHUAX (CXeMax,
TabIMIaX, MyJIsKaX ) HEPBHYIO CUCTEMY
Y €€ OTJAEJIBL; OTAENBI TOJIOBHOTO MO3ra
II0O3BOHOYHBIX )KMBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALIMIO
Y ’KUBOTHBIX.

Paznnuate Ha 1300paxeHusx (cxemax,
TabIuIax, MyJisKax) S3HIOKPHUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HaspiBaTh kene3bl S3HITOKPUHHON
CHCTEMBI YEJIOBEKA U BHIPA0aTHIBAEMbIC
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«Hepsnas cuctema prioy», «HepBHas
cucreMa JisIrymkn», « HepsHast cucrema
npecMbIKaromuxcs», «HepBHas
cucrema ntuny, «HepBHas cucrema
MJIEKOTIUTAIOIUX», «HepBHasg cuctema
YEJI0BEKA», « DHJIOKPUHHASL CUCTEMAY,
«Peduekcy.

Oob6opynoBaHme: MOJIEIHN TOJIOBHOTO
MO3ra pa3JInYHbIX JKUBOTHBIX

UMH TOPMOHBI.
OnuceiBaTh AEMCTBUE TOPMOHOB.

Y cTaHaBIMBaTh B3aMMOCBSI3U MEXKIY
CTPOEHHEM OPraHOB HEPBHOU

Y DHAOKPUHHOM CUCTEM U UX
GyHKUIUSIMHE B OpraHu3Me.
XapaxkTepu30oBaTh IBOJIIOLUOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y dKUBOTHBIX

Nroro yacos no teme 17
10 | Tema «PASMHOKEHUE U PA3SBUTHUE OPT’TAHU3MOB»
10.1 | ®opMmbl pa3MHOKEHUS 1 @opMBbI pa3MHOKEHHUS OPTAaHU3MOB: PackppiBaTh coziepxaHue TEPMUHOB
OpraHU3MOB Oecrionioe (BKJIIOYas BET€TaTUBHOE) Y MOHATHI: Pa3MHOXEHUE, POCTOE

1 noyioBoe. Buarer 6ecromoro
Pa3MHOXKEHUS: IOYKOBAHUE,
CHIOpYJISITIHS, PparMeHTaIus,
KJIOHUPOBAHHUE.

JlemoHCcTpanuu

Tabnuywl u cxemol: «BereraTuBHOE
pa3sMHOXXeHUe», « TUTIBI 0€CIoI0T0
pa3sMHOXKEHU», «Pa3sMHOXKEeHHE
XJIaMHIOMOHAIE, « PasMHOXKEHNE
IBIJICHBIY, «Pa3MHOXKEHHUE THAPHI

JieJIeHre, TIOYKOBAHKE, CIIOPYJISIIN,
BETETATUBHOE Pa3MHOXKCHHE,
dbparMeHTanus, KIOHUPOBAHUE, TAMETHI,
crepMaTo30u/l (CriepMuid), SULIEKIETKa,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
¥ TIOJIOBOT'O PA3MHOKEHHSI OPTaHNU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrnoaoro pa3sMHOKEHHSI OPraHU3MOB;
OuoNornuecKoe 3Ha4eHne OECToIoro
Pa3MHOKEHUS.

Paznuuats ciopy kak
CHEIUATM3UPOBAHHYIO KJIETKY,
peIHa3HAYeHHYO 11 0€CTI0I0T0
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Pa3MHOXKECHUS, U CITIOPBI OAKTEPHIA.
OOBSACHATH TPEUMYIIECTBA TTOJIOBOTO
pPa3MHOKEHUS HaJT OECITOJIBIM.
PackpbIBaTh posib KIIOHUPOBAHUS

B CCJICKITUH M CEITLCKOM XO3SICTBE

10.2

[lomoBoe
Pa3MHOXKEHHUE.
Meiio3

[TosnoBoe pazmuoxkenue. [lonoseie
KJIEeTKHU, Wi rameTsl. Meiio3. Ctaauu
Meno3sa. [ToBenenue xpomocom

B Meio3e. KpoccuHrosep.
buonornueckuii cMbICI MEHO3a U
MOJIOBOIO Tpouecca. Menos u ero
MECTO B KU3HEHHOM ITHKJIE
OpPraHu3MOB.

JlemoHCcTpanuu

Tabnuywl u cxemvi: «Mero3»,
«XPOMOCOMBD»

PackpsiBaTh cosiepkanue TEpMUHOB

Y TIOHATHI: MEH03, OMBAJICHTEHI,
KPOCCHUHTOBEp, MHTEPKUHE3,
HE3aBUCHMOE PaCIpeJIEIICHNUE;
KPOCCHHT'OBED.

Pa3znnuate Ha 300pakeHUsX (cxemax,
Ta0IuIax ) U MUKpOIIpenapaTax 3pesbie
MOJIOBBIC KJIETKH MJICKOTTUTAIOIINX

Y OpTaHbl Pa3MHOXKEHUSI BBICIITUX
pacTeHui.

PackpbiBaTh CyLIHOCTH MEHO3a,
XapaKTepU30BaTh €r0 OTJAEIbHbIE
CTa/INH.

OnpenensaTe MECTO Meio3a

B )KU3HEHHBIX IIUKJIAX Pa3TUYHBIX
OpraHU3MOB.

OOBACHITH OMOJIOTUYECKUI CMBICTT
KPOCCHUHTOBEpa, OMUCHIBATH €T0
MEXaHU3M.

CpaBHHUBATh MEWO3 C MUTO30M;
pa3nyaTh OTACIbHBIE UX CTATUN

Ha MHUKpOITIpernapaTax u n300pakeHHUsIX

78




(cxemax, TabymIax).
PackpbIBaTh 3BOJIIOIMOHHOE 3HAUCHHE
MIOJIOBOTO Pa3MHOKEHHUSI OPTaHN3MOB

10.3 | 'amerorenes. IIpenzaponsiiieBoe pa3BUTHE. PackpsiBaTh coziepkaHne TEPMUHOB

OO0pazoBaHue I'amerorenes y :)kuBOTHBIX. [10710BEIE Y TIOHSTHI: TAMETOTCHE3,
Y Pa3BUTHE MOJOBBIX xene3bl. OOpazoBaHUE U pa3BUTHE CIIEpPMATOreHE3, 00TE€HE3, CECMEHHUKH,
KJIETOK NOJIOBBIX KJIeTOK. CriepmMarorexes SUYHUKH, CIIEPMATOTOHUH,
u ooreHe3. CTpOCHHE MOIOBBIX KJIETOK. | CTIEPMATOIUTHI, CIIEPMATH/IBI,
Ono0TBOpEHNE U AMOPHUOHATIBHOE CIEPMATO30U/Ibl, OOTOHUH, OOLIUTHI,
pa3BUTHE )KUBOTHBIX. CIIOCOOBI MOJIAPHBIE TeJbLIA, SULEKIIETKA,
OILTOIOTBOPEHUS: HAPYIKHOE, aKpocoMma.
BHyTpeHHee. [lapreHorenes. [lepeunciaATh cTaiuy raMeToreHes3a
JleMOHCTpanun y JKUBOTHBIX.
Tabauywl u cxemol: «I'amerorenesy, OrnuchIBaTh MPOLIECC raMEeTOreHe3a
«CTpoeHue SMIeKIeTKu U €ro TIEPUO/Ibl, CTPOCHHE MOJOBBIX
U CIIEPMATO30M1a». KJIETOK.
OO6opynoBaHme: CBETOBOM MUKpocKkom; | Paznuuars O0COOEHHOCTH
MUKpOIpenaparsl SHUEKIETOK U CIIEPMATOr€HE3a U OOTEHe3a.
CIIEpPMaTO30M/I0B. OnuceIBaTh MPOLECCHl OCEMEHEHUS
JlabopaTtopHuasi paéora «13yueHue U OILTIOI0TBOPEHMS, pa3Hble BAPUAHTHI
CTPOEHUS MOJIOBBIX KJIETOK HAa FTOTOBBIX | [IAPTEHOIeHE3a
MUKpOIIpenaparax»

10.4 | UaguBuayanpHOE NHuBugyanbHOE pa3BUTHE PackpriBaTh conep:kaHue TEPMUHOB
pa3BuUTHE OpPraHHU3MOB (OHTOT'E€HE3). U MTOHSTUH: OIJIOJIOTBOPEHUE, 3UTOTA,
OpraHU3MOB — OMOpHOJIOTHs — HAayKa O pa3BUTHH OJacToMep, aKpOCOMHas peaKIus,
OHTOI'€HE3 opranu3moB. CTaguu sMOproreHesa MPOHYKJIEYC, TAPTEHOT €HE3,

’KUBOTHBIX (Ha MpUMEpE JISTYIIKH).

aMOpHUOTeHes, IpobiieHue, 61actyia,
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Hpob6nenue. Turbl 1pobdieHus.
OcobGeHHocTu ApoOIIeHUS
MJIEKOMUTAIOIINX. 3apObIIIECBbIC
JUCTKHU (TacTpyJisiiys). 3akiiaaKa
OpraHoOB U TKaHEH U3 3apOABIIIEBHIX
JUCTKOB. B3auMHoe BiusiHUE YacTen
Pa3BUBAIOLIETOCS 3apObIIiia
(aMOpHOHaNIbHAS MHIYKITHS ). 3aKiIaaKa
IJIaHA CTPOEHUS dKUBOTHOT'O KaK
pe3yIbTaT UEPAPXUYECKUX
B3aUMOJENCTBUM IreHOB. Biusnue

Ha YMOPHUOHAITHHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH
Cpelbl.

JlemoHCcTpanuu

Ilopmpem: X. IlInemas.

Tabnuysl u cxemol: « OCHOBHBIC CTaIUH
OHTOTE€HE3a».

Oob6opynoBanme: mojaenb «Luki
Pa3BUTHUS JIATYIITKI

MOpYJIa, racTpyia, Heupya,
OpraHoOreHe3, SKTO/IepMa, Me30/1epMa,
SHTOZIEpMa, 11eJI0M, HEpBHas TpyOKa,
XopJa, KHIIe4yHasi TpyOKa.
Omnpenensats SMOPUOHAIBHBIN TEPUOT
pa3BUTHS OpraHU3Ma M ONUCHIBATH
OCHOBHBIE€ 3aKOHOMEPHOCTH
Ipo0sieHust — 00pa3oBaHUe
OJTHOCJIOMHOTO 3apO/iblilia — OJIaCTYJIbI;
3aBUCUMOCTb X0/1a IpOOIeHUS

OT KOJTMYECTBA JKEITKA B SHICKIIETKE;
racTpyJsILUIO0 U OPTaHOTEeHE3.
OOBsICHATH 3Tanbl AUPPEPEHIUPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepru30BaTh PETYIISILHIO
AMOPUOHATBHOTO Pa3BUTHS;
JETEPMUHAIUIO U SMOPHOHATBHYIO
UHAYKIINIO; TeHETUYECKUI KOHTPOJIb
Pa3BUTHHL.

OOG0CHOBBIBATH BPEAHOE BO3/ICHCTBHUE
Ta0AYHOTO JIbIMa U AJKOT0JIs Ha X0/
AMOPUOHATILHOTO

Y IOCTAMOPHOHATIBHOIO PAa3BUTHUS
OpraHu3Ma 4ejaoBeka

10.5

Pocr u pa3Burue
YKABOTHBIX

PocT u pa3BuTHE KUBOTHBIX.
[TocToMOpHOHANTBHBIN TIEPHO.

PackpriBaTh cogepkanue TEPMHUHOB
U TIOHSITHM: OHTOT'CHE3,
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[Ipsimoe u HenmpsAMOe pa3BUTHE.
Pa3zButue ¢ meramophozom

y 0€CI03BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. brosiornyeckoe 3HaueHue
IIPSIMOIO ¥ HENPSIMOTO Pa3BUTHUSA, UX
pacnpoCTpaHeHue B pupoie. Tursl
pocTa )KUBOTHBIX. DAKTOPHI pETyYIISILIUN
pOCTa )KMBOTHBIX U YenoBeka. Craanu
NOCTAMOPHUOHAIBHOTO Pa3BUTHS

y )KMBOTHBIX U 4esioBeKa. Ilepuoasl
OHTOreHe3a yenoBeka. CtapeHue

U CMEpTh Kak OMOJIOTMYECKUe
ITPOLIECCHI.

JdeMoHcTpanuu

Tabauywl u cxemol.: «IIpsimoe

Y HETIpsIMOE pa3BUTHE», «Pa3Butne
MaMCKOro )xykay, «PazButue capanuny,
«Pa3BuTne IArymkm».

IIpakTyeckas padora

«BpIsBIIEHNE IPU3HAKOB CXO/ICTBA
3apOJBILIEH TO3BOHOYHBIX KUBOTHBIX)

NOCTAMOPHUOHAIBHOE PA3BUTHE,
MeTaMop§o3, THIUHKA, POCT, CTAPCHHUE,
CMEPTh.

XapakTepu3oBaTh MOCTIMOPHUOHATILHBIN
MePUO/ Pa3BUTHSI OpraHU3Ma U €ro
OCHOBHBIE (hOPMBI.

XapaxkTepusoBaTh MPSIMOE Pa3BUTHE

U €T0 TIEPHUO/IBI.

N3narats conepkaHue TeOpuit
CTapeHUsI OPTaHU3MOB.

OOBACHITH OMOJIOTHYECKUIN CMBICT
pa3BUTHA ¢ METaMOP(HO30M

10.6

PasMmBoxeHnune
Y Pa3BUTHE PACTEHUMN

Pa3zMmHOXkeHHE U pasBUTHE PACTECHUN.
I"amerodur u ciopodut. Meiio3

B )KU3HEHHOM LIMKJIE PACTCHUMU.
ObpazoBaHue crop B Ipoliecce Meiiosa.
["'ameTorenes y pacTeHuu.
OIU10I0TBOPEHUE U PA3BUTHE

PackpbiBath copeprkaHne TEPMUHOB
U TIOHSATUM: TaMeTOPUT, Ciopodur,
aHTEPUINU, APXETOHHUH, 3aPOCTOK,
Meracnopa, 3apobIIEBbI MELIOK,
CUHEPTHUIbI, AHTUIIO IbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
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PaCTUTENBHBIX OPraHU3MOB. J[BOKHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHUE U Pa3BUTHE
ceMeHU.MexXaHU3MBbl PETryJISIIUN
OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.
JdemMoHcTpanuu

Ilopmpem: C. I'. HaBamuH.
Tabnuywvl u cxemol.: _«JIBoliHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenunit», «CTpoeHne ceMsH
OJTHOJIOJIBHBIX U JIBYIOJbHBIX
pacTeHuin», « Ku3HEHHBIN HUKII
MOPCKOM KamycTb», « Ku3HEHHBIN
LUK MXa», «’KM3HEHHBIN 1TUKJI
ManopOTHUKAY, « KM3HEHHBIN UK
COCHBD».

JlaGoparopHas padora

«CTpoeHune OpraHoB pa3MHOKEHUS
BBICIIMX PACTECHUI»

OIIOJJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOWii, IeproJIbl OHTOTEHE3a
LBETKOBBIX PACTECHUM.
XapakTepu3oBaTh 0COOCHHOCTH
0€ecIoJI0T0 U MOJIOBOI0 Pa3MHOKEHHUSI
LIBETKOBBIX PACTCHUM.

Boigensite 0cOOEHHOCTH MPOTEKaHUS

raMeTorcHe3a y iBETKOBBIX paCTeHI/If/'I.

OnuceIBaTh MPOIECC IBOMHOTO
OIIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBACHSITH €ro
MIPEUMYLIECTBA IO CPABHEHUIO

C OIUIOJIOTBOPEHUEM Y CITOPOBBIX
Y TOJIOCEMEHHBIX

HMToro yacoB 1mo reme 8
11 | Tema «I'eHeTHKA — HAYKa 0 HACJIEICTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB)
11.1 | Uctopus cranoBnenus | 1 HcTopust CTaHOBJICHHS U Pa3BUTHS PackpsiBaTh cosiepkanue TEpMUHOB

" Pa3BUTHA I'CHCTHUKHU
KaK HAayYKH

TCHETHKHU KaK HayKu. PaboThI

I'. Menpens, I'. ne ®pusa, T. Moprana.
Posib 0Te4eCTBEHHBIX YUEHBIX

B pa3BUTHUH reHEeTUKHU. PaboThI

H.K. KonsuoBa, H.. BaBuioaa,

U TIOHSITUM: TeHETHUKA, T'CH.
JleMOHCTpUpOBATH 3HAHUS UCTOPUH
BO3HUKHOBEHUS T€HETHKH.
XapakTepu30BaTh OCHOBHBIE TAIIbI
Pa3BUTHS TEHETUKHU KaK HAyKU

82




A.H. benosepckoro, I'.JI. Kapnedenko,
10.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpanun

Iopmpemuwi: I'. Mennens,

I'. le ®pus, T. Mopras,

H. K. Konsuos, H. K. BaBunos,

A. H. benoszepckuii, I'. /I. Kapneuenko,
10. A. ®ununuenko,

H. B. Tumocdeer-PecoBckuit

11.2

OCHOBHBIE TOHATHUS U
CHUMBOJIbI T€HETUKH

OCHOBHBIC T€HETHYECKHUE TTOHATHS

U CUMBOJIBI. | OMOJIOTMYHbBIC
XPOMOCOMBI, aJJICJIbHBIE TEHHI,
aJIbTCPHATUBHBIE TPU3HAKH,
JIOMUHAHTHBIN U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
qucTas JUHUSI, THOPUIbI, TE€HOTHIIL,
dbenoturn. OCHOBHBIE METOIbI
T€HETUKU: TUOPUIOJIOTUUECKUH,
LUTOJIOTUYECKUU, MOJIEKYJISIPHO-
TeHETUYCCKUM.

JdeMoHcTpanuu

Tabauywl: «MeToabl TEHETUKI,
«CXxeMbl CKpENIMBAHUS».
JlaboparopHasi padora
«JIpo3odmira kKak 00BEKT FeHETHIECCKUX
HCCIICIOBAaHHUI

PackpriBaTh copepxaHmue TEPMUHOB

Y HOHSTHUI: HACICICTBEHHOCTb,
HacJeJJ0BaHUE, U3MEHYNBOCTb,
reHOTHII, (HEHOTHTI, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJICIbHBIC TEHBI (LTSN ),
aJbTEPHATUBHBIC MPU3HAKH,
TOMO3MI0Ta, T€TEPO3UTOTA,
JIOMUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUIBI.
[Tonp30BaTHCS FEHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOU

JUISL 3aTIMCH CXEM CKpEILMBaHUSA

Htoro yacos no teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

12.1 | 3akoHOMEpHOCTH 2 MonorubpuHOe CKpelBaHueE. PackpsiBaTh coziepkaHne TEPMUHOB
HaCJICOBAHUS ITepBriit 3akoH MeHnaens — 3aKOH Y TIOHSATUI: MOHOTUOPHUTHOE
IIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO CKpEIMBaHUE, YUCTOTA FaMET,
Mounorubpunnoe nokoJieHus. [ [paBuiio noMuHUpOBaHus. | JTOMUHUPOBAHUE, PACIICILICHUE
CKpELMBAaHUE Bropoi 3akon MeHens — 3aK0H MIPU3HAKOB.

pacIleIUIeHUs IPU3HAKOB. OmnuceiBath onbITH ['. Menaens
[{utonornueckne OCHOBBI 10 U3YUYEHUIO HACIEA0BaHUS OJHOMN
MOHOTHOPHUIHOTO CKPEIITMBAHHSI. Mapbl IPU3HAKOB Y rOpOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI raMer. [IpuBOIUTH (hOPMYIHPOBKHU MEPBOTO
JemoHCcTpanuu 1 BTOpOro 3aKoHOB ['. MeHnens (3akoHa
Iopmpem: I'. MeHiens. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabauywt u cxemvi: «IlepBbIii 1 BTOPON | MOKOJICHHUS], 3aKOH PACIICTUICHUS
3aKOHBI MeHnaens». MPU3HAKOB) U OOBACHSTH UX
OO0opynoBanme: MOJENb LUTOJIOTUYECKNE OCHOBBI.

JUISL IEMOHCTpPALMK 3aKOHOB CocTaBJisITh CXEMbl MOHOTUOPHUTHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILMBaHUs U peIIaTh FTEHETUYECKUE
MTOKOJICHHSI ¥ PACIICIICHUS PU3HAKOB; | 33Ja4l HA MOHOTHOPUAHOE

CBETOBOM MUKPOCKOII, MUKpOTIpenapar: | CKpEIIMBaHHUE

«/Ipo3odunay.

IIpakTuyeckasi padbora «M3ydyeHue

pe3yJIbTaTOB MOHOTUOPUIHOTO

CKPENIMBAHUS y APO30(PHITBD)

12.2 | Ananmupyroree 1 AHaIM3MpPYIOLIEE CKPEUTMBAHUE. PackpsiBaTh coziepyKkaHue TEPMUHOB
CKpEILMBaHUE. IIpomexyTOUHBIN XapakTep Y TIOHATHI: aHATU3HUPYIOILEE
Henonnoe HaclienoBaHus. Pacuienienue CKpEILBaHUE, HEMTOIHOE
JIOMAHHPOBAHUE MIPU3HAKOB MTPU HETIOJITHOM JOMHUHUPOBAHUE, KOJJOMUHUPOBAHUE.
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JTOMHHHPOBAHUH.
JleMoHCTpanun

TaGauilbl U CXEMBbI: « AHATU3UPYIOIIEE
cKpeuuBanue», «Heromnnoe
JOMUHUPOBAHUE»

CocTaBisITh CXEMBI aHATU3UPYIOIIETO
CKPEIIMBAHUS U PEIIATh TEHETUYECKUE
3a71a4M Ha aHAJIU3UPYIOLIEe
CKPEIIMBAHUE U HETIOJIHOE
JIOMAHUPOBAHUE

12.3

JurubpuHoe
CKpELIMBAaHKE

JurubpuaHoe ckpemuBanue. TpeTuit
3aKOH MeHens — 3aKOH HE3aBUCHUMOTO
HAaCJICJOBaHMS IPU3HAKOB.
[luTonornyeckre OCHOBEI
JUTUOPUTHOTO CKPELIMBAHUSI.
JlemoHCcTpanuu

Ilopmpem: I'. MeHiens.

Tabauywt u cxemvi: «Tpetnii 3aKoH
Mennens».

Oob6opynoBanmne: MOJIeIb

IUTSL AEMOHCTpALMY 3aKOHA
HE3aBUCHMOTO HACIEOBAHUS
MIPU3HAKOB; CBETOBON MUKPOCKOIT;
MuKponpenapar «Jpo3zodunar.
IIpakTueckas padora

«3yuenue pe3ysibTaToB
TUTUOPUIHOTO CKPEIIMBAHUS

y 1p030(hUITBD)

PackpsiBaTh cosiepkanue TEpMUHOB

Y TIOHSATHHA: TUTHOPHIHOE
CKpelrBaHue, GeHOTUTNYECKUM
paauKan.

OmnwuceiBaTh onbITe I'. MeHaens

10 U3YYEHUIO HACJIEOBAHUS

JIBYX Iap MPU3HAKOB Yy ropoxa
ITOCEBHOTO.

[IpuBOIUTH GOPMYIUPOBKY TPETHETO
3akoHa ['. Menaesns (3akoHa
HE3aBHCHUMOT'O HACJICJIOBAHUS
MIPU3HAKOB) U OOBSCHSITH €T0
IIMTOJIOTHYSCKHUE OCHOBBI.

[IpuMeHsATh, MaTEMAaTUYECKUI

pacyeT ¢ MOMOIIBI0 (PEHOTUITHYSCKOTO
pajuKalia U METO/1a MePEMHOKECHUS
BEPOSITHOCTEW BApUAHTOB PACIICIIIICHUS
MPU3HAKOB Y TIOTOMKOB TI0 (DEHOTHUITY
Y TEHOTHUILY.

CocTaBsITh CXEMBI TUTHOPUTHOTO
CKpEILMBAaHUs U PeIllaTh FTEHETUYECKUE
3aJ1a4M Ha JUTHOPHUIHOE CKPEITMBAaHKE
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12.4 | Cuennennoe CuerieHHOE HACJIeI0BaHNE MPU3HAKOB. | PacKkprIBaTh conepkaHne TEPMUHOB
HacJIeJ0BaHUE Pabotel T. Moprana. CuerieHHOe Y MIOHSTHM: CLIETJVIEHHOE HACIIEIOBAHUE,
MIPU3HAKOB. HacJIeJOBaHUE T'€HOB, HAPYIIECHUE HapyIlIEHUS CUEIUICHUS T€HOB,
XpOMOCOMHas TEOPUS CUEIUICHUS MEXY T€HAMM. KPOCCHUHT'OBEp, PEKOMOUHAIIMS TE€HOB,
HACJIEICTBEHHOCTH XpoMocoMHast TEOpust IF€HETUYECKHUE KapThl, MOPTaHU/IA.

HACJICJICTBEHHOCTH. [TpuBoauTH GOPMYITUPOBKHU 3aKOHOB
JleMoHCTpanun Moprana (3aKkoHa CHEIJIEHHOTO
Ilopmpem: T. Mopras. HACJIEIOBAHUsI TEHOB U 3aKOHA
Tabauywl u cxemol: «CuernieHHOE HaAPYIIEHUS CIIETUICHUS MEXTy TeHAMH )
HacJieJJOBaHUE MPU3HAKOB U OOBSICHATH X LIUTOJIOTUYECKHE
y Ip030(UITbD». OCHOBBL.
Oob6opynoBanme: MOJICIb [TepedncnsiTb OCHOBHBIE TOJOKEHUS
JUTS1 JEMOHCTPALUU CIEIJIEHHOTO XPOMOCOMHOM TEOPHHU
HacJIeJJOBaHUs TIPU3HAKOB. HACJICICTBEHHOCTH.
Pemiates reneTnueckue 3agauu
Ha CLIETUIEHHOE HACJIEJOBAHNUE T€HOB
U HapyIIeHUE CUETICHUS] MEXKITY
reHamu
12.5 | I'eneruka nona I'eneTuka nosia. XpoMOCOMHBIN PackpeiBaTh coqiepKaHue TEPMUHOB

MEXaHHW3M ONPEJICIICHUS T10JIA.
AyTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['oMorameTHsbIN U reTeporaMeTHBIN
noJ. [ 'enernueckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.
JleMoHCcTpanun

Tabnuywl u cxemwvi: «I'eHEeTHKA 1071,

Y TIOHSATHN: ayTOCOMBI, IIOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN I10J1,
reTepOraMeTHBIN MOJI.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIIPEJEJICHUS 110J1a Y OPTaHU3MOB.
[IpuBOINTH IPUMEPHI HACIEAOBAHUSA
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBisATh CXEMBI CKpELIMBAHUS

86




«Kapunotun yenoseka», «Kapuorun
npo3oduiiby, «KapuoTun nTUiibh

1 pelaTh TeHETHYCCKUE 3a/1a9H
Ha HacJIeJIOBaHKUE MPU3HAKOB,
CLIEIUIEHHBIX C IIOJIOM.

[IpuBOINUTH TPUMEPHI TCHETHIECKUX
3aboseBaHuil U 1edEeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TTIOJIOBBIMH
XpOMOCOMaMHU

12.6

['enornn kak
[EeJJOCTHASA CUCTEMA

['eHOTHI KaK 1IEJI0CTHAS CUCTEMA.
[IneroTponus — MHOKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
amenusM. Bzanmonencreue
HEAJUICIIbHBIX T€HOB.
KoMIuieMeHTapHOCTb.

Omnucras. [lomumepwns.

['eHeTUeCKUi KOHTPOJIb

Pa3BUTHS PACTEHUM, ’KUBOTHBIX

U 4eJIOBEKa, a TAK)Ke (PU3NOJIOrMYECKUX
MPOLIECCOB, MTOBEACHNSI 1 KOTHUTUBHBIX
GyHKIM.

I'eHeTnueckre MEXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3MBI
B3aNUMOJICUCTBUSA «XO35IUH — [MAPAZUT

U «XO3MH — MUKPOOHOMY.
I'eHeTHUeCKUE aCIEKTHI KOHTPOJIS

Y U3MEHEHUS HACIIEICTBEHHOMN
uH(OpMAIUHU B TOKOJICHUSX KJIETOK

Y OPTaHU3MOB.

PackpriBaTh copepkanue TEPMHUHOB

W TIOHATHI: MHOKECTBEHHOE JCHCTBHE
reHa (Tuieiiorpornmus),
KOMILJIEMEHTAPHOCTb, JIIUCTA3,
MTOJIUMEPHUSL.

Onpenensats GopMBbI B3aHMOICHCTBUS
aJlJICIbHBIX U HeaICILHBIX T'CHOB.
[IpuBOINTE NPUMEPHI INIEUOTPOITHOTO
JICUCTBUS I'€HOB.

Pemarts reneTudeckue 3agaun

Ha B3aUMOJIEUCTBHE HeaJUIEJIbHbBIX
T¢HOB

87




JleMoOHCTpanun
Tabnuywl u cxemovl: K MHOKECTBECHHBIM
ajienu3M»; « B3auMoaencTBue reHOBY

HToro 4acos 1o teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH
13.1 | \3MEeHYUBOCTH 1 BzaumopericTBre reHOTUIIa U CPEIbI PackpreiBaTh copepxaHue TEPMUHOB
pU3HAKOB. Busl pu GOpMUPOBAHUM (PEHOTHTIA. Y TIOHSTUN: U3MEHYHUBOCTb,
U3MEHYHMBOCTH N3MeHYnBOCTH TPU3HAKOB. HEHAaCJIe/ICTBEHHAsS N3MEHUYUBOCTD,
KadecTBeHHBIC M KOJTUYECTBEHHBIC HACJIEJICTBEHHAs! U3MEHYUBOCTb.
MpU3HaKU. Buabl "3MEHUNBOCTH: CpaBHHUBATh HEHACIIEICTBEHHYIO
HEHACJIEACTBEHHAs M3MEHYUBOCTH C HACJIEICTBEHHOM.
Y HacCJEACTBEHHAS. [TpuBOANTH IPUMEPHI KAYECTBEHHBIX
JleMoHCTpanuu Y KOJIMYECTBEHHBIX NMPU3HAKOB
Tabauyvt u cxemot: «Bubl OpraHU3MOB, POSBIICHUN
U3MEHYUBOCTH. y OpraHU3MOB HEHACJICICTBEHHON
OO0opynoBaHme: )XKUBbIC M TepOApPHBIC | M HACJIEACTBEHHOM H3MEHUMBOCTH
AK3EMILISAPbl KOMHATHBIX PACTEHUI;
pucysku (dpoTtorpaduu) >KUBOTHBIX
C pa3IMYHBIMHU BUJAMU U3MEHYUBOCTH
13.2 | MoaudukamoHHas 2 MoaudukanimoHHas ©3MEHYUBOCTb. PackpbiBaTh cojiep;kaHuE TEPMUHOB
U3MEHYHUBOCTD Ponw cpensl B popMupoBaHuun U TIOHSATUM: MOIU(PUKAITMOHHAS,

MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.
Hopma peakuuu npusHaka.
BapuanunoHHbIi psa 1 BapualMoHHas
kpuBas (B. MoranHncen).

CaoiicTBa MoIu(pUKAIIMOHHOM
U3MEHYHUBOCTH.

i EHOTUITUIECKAs, U3MEHYNBOCT,
BapuaHTa, BAPUAIIMOHHBIN PSIJI,
BapuaIlMOHHAasi KpUBasi, HOpMa
peaKkIny MpU3HAKa,

MoAU(UKALTIH.

XapakTepu3oBaTb CBOMCTBA
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JleMoOHCTpanun

Tabauywl u cxemol:
«MoaudukamoHHast U3MEHUYUBOCTHY.
OGopynoBaHme: )XUBBIE U TepOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUM;
pucyHku (poTtorpaduu) >KMBOTHBIX

C IpuMepamMu Mo (UKAIIMOHHON
U3MEHYUBOCTH.

JlaboparopHnasi padora
«HMccrenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALIMOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapuallmOHHOTO pssia

Y BApUALMOHHOW KPUBO»

MOJIU(UKAIIMOHHOW N3MEHYUBOCTH.
[Toka3pIBaTh poOJb YCIOBHM BHEIIHEN
Cpelbl B pa3BUTHUH MOIU(DUKAIIMOHHON
U3MEHYUBOCTH Y OPraHU3MOB.
CtpouTh BapuallMOHHBIE PSIBI

U rpaduK KpUBOM HOPMBI pEaKIIUU
IIPU3HAKOB Y PA3JIUYHBIX OPraHU3MOB

13.3

I'enoTunuyeckas
N3MEHYUBOCTb.
KomMmOunarusHas
W3MEHYHNBOCTD

I'eHOTHIIMYECKAS U3MEHYUBOCTb.
CBoiicTBa TCHOTUIIMYECKOM
W3MEHUYHUBOCTH. BUIbI FeHOTUITNYECKOM
M3MEHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAS.

KomOnHaTuBHas N3MEHYMBOCTbD.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA
KOMOHWHATUBHOM M3MEHUYHUBOCTH.
Poib koMOMHATHBHOM N3MEHYNBOCTHU
B CO3JIJaHHUM T€HETUYECKOTO
pazHooOpa3us B peeiax 0OqHOTO
BHJIA.

JlemoHCcTpanuu

Tabnuywl u cxemolr: «KoMOMHATUBHAS

PackpsiBaTh cojiepkaHue TEPMUHOB

Y TIOHSATHUM: KOMOMHATUBHAS
W3MEHYHUBOCTb, MyTaIllMOHHAS
M3MEHYUBOCTh, KOMOUHAIIUHU, MyTallUU.
XapakTtepu3oBaTb CBOMCTBA
F€HOTUITNYECKON N3MEHUYUBOCTH.
OnuceIBaTh MENO3 1 TTOJIOBOM ITPOIIECC
KaK OCHOBY IIPOSIBJIEHUS Y OPTraHU3MOB
KOMOMHATUBHOW MU3MEHUYHBOCTH.
[Toka3bIiBaTh Ha KOHKPETHBIX IPUMEpPax
POJIb KOMOMHATUBHON U3MEHYMBOCTHU
B CO3/IaHUU T€HETUYECKOTO
pa3HO00pa3us OpraHM3MOB B Mpeenax
OJIHOTO BUJIA.
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U3MEHUMBOCTBY, «Meno3y,
«Omno10TBOpEHHE

CpaBHUBATH TEHOTUITHYECKYIO
M3MEHYUBOCTh C MOAU(PUKAITMOHHON

13.4

MyTarmonHas
W3MEHYUBOCTD.
3aKOHOMEPHOCTHU
MYyTaIMOHHOTO
npoIiecca.
OnUreHeTukKa

MyTanroHHass K3BMEHYUBOCTh. BUibI
MYTaIMi: TeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIE U
WHyIMPOBAaHHbIEC MyTallNU. S 1epHbIE
U [IUTOIJIa3MaTHYECKUE My TaIUU.
CoMaTthuecKue v MoJI0BbIE MyTaIUU.
[TprurHBI BOSHUKHOBEHUS MYTaIIHiA.
MyTareHsl U UX BIUSTHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOT'O IpoIecca. 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJIEJCTBEHHOW N3MEHYNBOCTH
(H.W. BaBunos). Buesaepnas
M3MEHYUBOCTh U HACIIEJICTBEHHOCTD.
JdemMoHcTpanuu

Hopmpemuwi: T'. J[le ®pus,

B. Uoranncen, H. 1. BaBunos.
Tabnuywvl u cxemol: «I'eHeTHIECKUE
3a00JIEBaHUS YeIOBEKAY, « BHIbI
MYTaLHAN».

OO6opynoBanme: )X1BbIC U TepOapHbIC
AK3EMILISAPbl KOMHATHBIX PACTEHUI;
pucyHku (dpotorpaduu) >KUBOTHBIX
C pa3IMYHBIMU BUAAMU
W3MEHYHUBOCTH.

PackpsiBaTh cofep:kaHue TEPMUHOB
Y MOHSTUI: MyTall1, XPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJIUTUIOUINSL, AaHEYTUUIOU TSI, My TaHT,
MyTareHsbl.

[IpuBOAUTE pUMEPHI MyTaLIUH,
BCTPEYAIOIIMNXCS Y PA3HBIX OPraHU3MOB.
Knaccudummposars mytanuu

IO Pa3HbIM OCHOBAHHUSIM.

Paznnuate Ha N1300pakeHusX (cxemax,
Ta0JIMIIaxX) TCHHBIC MYy TaIllH,
XPOMOCOMHBIE IIEPECTPONKHU Pa3HBIX
BUJIOB: JIEJICLINH, TYTUTUKALIUH,
TPAHCJIOKALINU, UHBEPCUH; TCHOMHBIE
MyTaIuH.

CpaBHUBaTH MEX Iy COOOM MyTaIHH
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW U3MEHUYHUBOCTH.
Ha3zpiBaTh mpuunHBI MyTaLINM,
BBISIBIISITh MICTOYHUKH (DaKTOPOB-
MyTareHOB B OKpY>Karolllel cpefie
(KOCBEHHO).

[TpuBoauTH HOPMYITHUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSJIOB
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IIpakTHyeckas padora
«MyTtanuu y 1po30¢uiibl (Ha TOTOBBIX

M HACJIEACTBEHHON N3MEHYNBOCTH
H. 1. BaBwioBa 1 000CHOBBIBATH €I'0

MUKpoOMpenaparax)» 3HAYCHUE ISl TPAKTUKH CEJTbCKOTO
XO035IMCTBA
Hroro yacos 1o teme 6
14 | Tema «I'eHeTHKA YeJIOBEKA)

14.1 | 'enernka yemoBeKa. 3 Kapuorumn uenoseka. Mexaynaponanas | PackpsiBaThk copep:kaHne TEPMUHOB
Metobl MporpaMMa UCCIE0BAHUS T€HOMA Y TIOHATHUI: CEKBEHUPOBAHUE, KapTa
MEIUIUHCKOU yesioBeka. MeTo Ibl U3YUYCHUS TCHETUKH | XPOMOCOMBI, IPOOaH, HACJIEICTBEHHbIE
T€HETUKHU YeJIOBEKA: N'CHEAJIOTMYECKUH, 0oJie3HU (MOHOTECHHBIE, ITOJUTCHHBIE,

OJIM3HELOBBIN, IIMTONCeHETUYECKHUH,
MOMYJISAIMOHHO-CTaTUCTUYECKU,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE FTeHOTUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIE

¢ nomompro [1I1P-ananu3za.
HacnencrBennbie 3a00J1€BaHUsA
YeJnoBeKa. | eHHbIe 1 XPOMOCOMHBIE
0o0se3HH yelloBeKka. bone3snn

C HACJIEACTBEHHOM
MPEIPACTIOIOKEHHOCTHIO. 3HAUYCHUE
MEIUIIMHCKON T'€HETUKH

B IIPEAOTBPAIICHUU U JICUEHUU
reHETUYECKUX 3a001eBaHMi YeIOBEKa.
MeauKo-reHeTHIeCKOe
KOHCYJIbTHpOBaHuE. CTBOJIOBBIC

TE€HHBIE, XPOMOCOMHBIE), MEIUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOPOI0OBasi AMArHOCTHUKA, aMHUOLICHTE3.
[lepeunciaTb 0COOEHHOCTH U3yUEHHUS
T€HETUKH Y€JIOBEKA U METO/IbI
MEJIUIIMHCKON T€HETUKH.
XapakTepu30BaTh METO/IbI H3yUYEHHUS
I€HETHKH YeJIOBEKa (TeHEAIOTMYECKUM,
OJIM3HEIOBBIN, ITUTOT€HETHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKH,
MOMYJISIIIMOHHO-CTATUCTUYECKUIA ).
OrnuchIBaTh 1IENIH, 33/1a41

U JOCTHKEHUS MEKIYHAPOIHOM
porpaMmsl «I ' €HOM YeJIOBEKay.
Paznnuate Ha N1300pakeHUsX (CXxemax,
TabIHIax) KapThl XPOMOCOM
(reneTuueckue, puznuecKue,
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knetku. [loHaTHe «reHeTHIECKOTo
rpy3a». DTHYCCKHUE aCIIEKThI
HCCIIeNOBAHNI B 001aCTH
PEIAKTUPOBAHUS TEHOMA M CTBOJIOBBIX
KJIETOK.

['erHeTrueckue (haKTOPBI MOBBIICHHOM
JYBCTBUTEIIHHOCTH YEIOBEKA

K QU3HMYIECKOMY U XUMHUYECKOMY
3arpsI3HCHHUIO OKPYKAIOIIEH CPEJIbI.
['eHeTHYECKas TIPEIPACIIONIOKCHHOCTh
yeJIoBeKa K MaTOJIOTHSIM.
JlemoHCcTpanuu

Tabauywl u cxemwl: «Kapuorur
YesoBekay, « MeToIbl n3ydeHus
T€HETUKH YEI0BEKay, «I eHeTHYeCcKue
3a00JIEBAHHUS YEIIOBEKAY.
IIpakTuyeckasi pabora
«CocTaBieHUE U aHAIA3 POJIOCITIOBHON

CHUKBEHCOBBIE).

OnuchIBaTh METOJIBI COBPEMEHHOTO
ONpEeAEIICHUs TEHOTUIIAa OPTaHU3MA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCTIE

¢ nomoipto I11[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHbIC
3a00JIeBaHMs YeI0BEKa U 3a00JICBaHUS
C HACJIeJICTBCHHOM
MPEAPACIIONIOKEHHOCTBIO.
CpaBHUBATH T€HHBIE, XPOMOCOMHBIC
00J1e3HH YeJIoOBEeKa U 00JIE3HU

C HACJIEICTBECHHOU
MIPEAPACIOIOKEHHOCTHIO.
YcTaHaBiIMBaTh B3aUMOCBSI3b MEXKY
HacCJICJICTBEHHBIMH 3a001€BaHUSIMH
YyeJIOBeKa U UX TeHETUYECKOM OCHOBOM.
OO0OCHOBBIBAThH 3HAYEHUE MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS

B MIPEIOTBPAIIICHUU U JICYEHUU
HaCJICIICTBEHHBIX 3a00JIcBaHUIl
yeJIoBeKa

Nroro yacoB no teme 3
15 | Tema «Cejiekuiusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHSATHUS 1 JloMecTuKanus U CeneKLus. PackpsiBaTh coepkaHre OCHOBHBIX

CCIICKIIMHU

3apoKIeHUE CeNeKIIUN
1 JOMECTHUKALIUK. YUeHUE

TIOHSITHUI: CCIICKIOUA, IOMCCTHUKAIINA,
MMPpUMHUTHUBHAA CCIICKINA,
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H.M. Basunosa o LlenTpax
MIPOUCXOXKJICHUS 1 MHOT0O0pa3us
KYJIbTYPHBIX pacTeHuil. Poib cenexkunu
B CO3JIJaHHM COPTOB PACTCHUH U MOPOJ]
KUBOTHBIX. COpT, MOpOA, IITAMM.
3aKOH rOMOJIOTMYECKHUX PSI0B

B HACJIEACTBEHHON N3MEHYNBOCTH
H.N. BaBunoBa, ero 3HaucHue

JUTSL CEJIEKIIMOHHOW PabOTHhI.
JemoHCTpanuu

Iopmpemuwi: H. 1. BaBuios,

N. B. Muuypumn, I'. /1. Kapneuenko,
IT. IT. JIykbsinenko, b. JI. Acraypos.
Tabnauyvt u cxemwvi: «I{eHTpBI
IIPOUCXO0XKJIEHNUS U MHOT000pa3us
KYJbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSAJIOB

B HACJICICTBEHHON U3MEHUUBOCTI.
JlaboparopHasi padora
«/3yuenue copToB KyJbTYPHBIX
pacTeHU U MOPOJ JOMAIIHUX
KUBOTHBIX»

KOMOMHATUBHAS CEJIESKITUS, COPT,
MOpOo/JIa, MITAMM.

[TepedncisiTb OCHOBHBIE 3TAIIBI
Pa3BUTHS CEJIEKIIUU KaK Mpolecca

Y HAaYKHU.

XapakTepu30oBaTh COJICPKAHUE
yuenus H. U. BaBuiioBa

o LleHTpax npoucxoxaeHus

¥ MHOT000pa3usi KyJIbTYPHBIX
PaCTEHUN.

IToka3siBaTh LIeHTPBI IPOUCXOXKIEHUS
1 MHOT'000pa3us KyJIbTyPHBIX
pactenuid u LleHTphI toMecTuKanuu
JIOMAaITHUX >KUBOTHBIX HA KApTe

MHPA, CBSA3BIBATH X MECTOIOJI0KEHUE
C 0YaraMy BO3HUKHOBEHUS JPEBHENIINX
[UBUIIN3AIIN.

CpaBHUBATH COPT, TOPOAY, IIITAMM

C BUJIaMU-POJUYAMH.

OO0Oo0CHOBBIBATh 3HAYECHUE 3aKOHA
TOMOJIOTHUYECKUX PSAIOB

B HACJICJCTBEHHON N3MEHUMBOCTH

H. M. BaBusosa 1j1sl CeICKIIMOHHOM
paboTHI.

OnuchIBaTh MEPCIEKTUBBI
JIOMECTUKAIIMU U CO3JaHNUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, IOPOJI
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JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPraHW3MOB

15.2

MeTtobl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YECHUE

1 MICIIOJIL30BaHUE
FeHETUUECKUX

pecypcoB

MeTonpl CeNeKIMOHHOM PaOOTHI.
HckyccTBeHHBIN 0TOOP: MacCOBBIM

Y UHJAUBUIYAJIBHBIN. DTambl
KOMOHMHAITMOHHOMN CEJICKIIHNH.
HcnpiTanne mpon3BoauTENEH

0 MOTOMCTBY. OTOOP 10 FT€HOTHUITY

C IOMOUIBIO OLEHKH (peHOTHUIIa
MTOTOMCTBA U OTOOP IO TEHOTHUITY

¢ nomonipio ananuza JJHK.

W cKyCcCTBEHHBIN MyTareHe3 Kak METO
CEJICKITMOHHOM PadOTHI.
PagnaniioHHBIN 1 XUMHYECKUHN
MyTareHe3 Kak UICTOYHUK MyTallui

Yy KyJIbTYPHBIX (h)OPM OpTraHU3MOB.
Hcnonb30BaHHE TEHOMHOTO
pEIaKTUPOBAHUS U METOJIOB
pexomObunanTHIX JJHK a1 monmydenus
MCXOJHOTO MaTepuaia 1Jisl CEIEKIUU.
[Tonydenue NOJUIIIONIOB.
BuayTtpuBugoBas ruopuan3aims.
BiM3KOpOACTBEHHOE CKPENIMBAHME,
i uHOpuauHr. HeponcreenHoe
CKpelllMBaHue, WK ayTOPUIVHT.
I'eTepo3uc 1 €ro NpUYUHBI.
Hcnons3oBaHue rereposuca

PackpbiBath conep:xaHie TEPMUHOB

Y TIOHSTHI: UICKYCCTBEHHBIN 0TOOD,
IIPOU3BOUTEIH, IKCTEPHED,
OJIN3KOPOJACTBEHHOE CKPEIIMBAHUE,
WY UHOPUIUHT, HEPOJICTBEHHOE
CKpellMBaHuE, WM Ay TOPUUHT, YUCTAs]
JUHUS, TeTepo3uc (TudpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
HCKYCCTBEHHbBII MyTareHes, (pakTophbl-
MyTareHsl, MOJUIIONIbI, OTAAICHHAS
ruOpuan3ays, CCKBEeHUPOBaHHE.
XapakTepu30oBaTh OCHOBHbBIE METObI
CEJICKLIMU PACTEHUI U JKUBOTHBIX:
UCKYCCTBEHHBIN OTOOD

U THOPUTU3ALIHIO.

CpaBHHBaTh MaCCOBBII UCKYCCTBEHHBIN
0TOOp C UHAUBUAYATbHBIM, TOKA3bIBATh
UX 3HAYEHUE JJIS CEIEKINUN
KYJIbTYPHBIX PACTEHUH U JTOMAIIHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTJAJI€HHOU TMOpUIN3aLINH B CEJIEKIIHUH.
OmwceiBats onbIT I'. J1. Kaprieuenko

0 MPEOJIOJICHUI0 OeCTIIoNNs
MEXBUIOBBIX THOPUIOB.
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B cenekuuu. OTnaneHHas
rubpuauzanus. [Ipeogonenue
OecTI01usi MeKBHUIOBBIX THOPHUIOB.
JocTuxeHust CeNeKIU pacTeHUN U
KUBOTHBIX.

CoxpaHeHre U U3yUYEeHHE TEHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JTUKUX pOAUYEH JJIsl CO3aHuUsI HOBBIX
COPTOB M THOPHUIOB
CEIBCKOXO3SIICTBEHHBIX KYJBTYP.
JleMoHCTpanun

Ilopmpemuwvi: H. V1. BaBunos,

N. B. Muuypum, I'. /1. Kapneuenko,
H. Bopunoyr, /I. K. bensies.

Tabnuywvl u cxemot: «KMeTOABI
cenexkumy, «OTmaneHHas
rubpuauzanus», «Myrtarenes».
JlaGopaTopHas padora

«M3yueHnune METO1I0B CENIEKIIUU
pacTeHu»

IIpakTuyeckas padora

«IIpuBHBKa pacTeHHID.

IKckypcusi «KOCHOBHBIE METO/IbI

U IOCTUKEHHUSI CETIEKI[UU PACTCHUI

1 KUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIUIO, TUIEMEHHYIO epMmy,
COpPTOUCIIBITATENbHBIN YYACTOK,

PaznuyaTh Ha M300pakeHUAX (CXeMax,
Ta0IUIAX) Y OTACITBHBIX
MpeICTaBUTEINICH KOHKPETHOTO COpTa
Y TIOPOIBI XO3SIUCTBEHHO IIEHHBIC
MPU3HAKH, HEOOXOUMBIC YETIOBEKY.
XapakTepu30BaTh PO CEIICKITUN

B 00CCTIICUCHHH TIPOIOBOJILCTBEHHON
0€30IacHOCTH YeJI0OBCUECTBA.
[IpuBOIUTH KOHKPETHBIC TPUMEPHI
JOCTIKEHUN CEJTEKITNH KYIbTYPHBIX
paCcTeHHH M JTOMAIITHUX )KUBOTHBIX

B Poccun
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B TEILUIMYHOE XO3SMCTBO,
B JTA0DOPATOPUIO arpOyHUBEPCUTETA
WJIM HAYYHOTO LIEHTPA)»

HToro yacoB 1mo teme 4
16 | Tema «BHOTEXHOJIOTMA U CHHTETHYECKAA ONOJIOTHS)
16.1 | bBuorexHomOrHs KaK 1 OOBEKTHI, UCTIONIE3YEMBIC PackpsiBaTh coziepkaHne TEPMUHOB

HayKa U OTpacib
MIPOU3BOJICTBA

B OMOTEXHOJIOTUH, — KJIETOYHBIE
Y TKaHEBBIE KYJIBTYPHI,

MUKPOOPIaHU3MBI, UX XadPAKTCPHUCTHKA.

TpaguuroHHass OMOTEXHOJIOTHS:
XJiIeOOTIeUeHHE, MOTYyYEHUE
KHCJIOMOJIOYHBIX MPOYKTOB,
BUHOJIeNIe. MUKPOOUOTIOTUUECKUI
cunTe3. OObEKTHI
MHKPOOHOJIOTHUCCKUX TEXHOJOTHIA.
[Tpoun3BoaCcTBO OCIIKa, AMHHOKHCIIOT
1 BUTAMHHOB.

JlemoHCcTpanuu

Tabnuywvl u cxemol.: «Vcroap3oBanue
MUKPOOPraHU3MOB B IIPOMBIIIIJIEHHOM
MIPOU3BOICTBEY.

JlaboparopHnasi padora

«M3yuenne o0bEKTOB
OMOTEXHOJIOTHI).

IIpakTueckas padora
«ITonyyeHnne MOJIOYHOKHUCITBIX
MIPOAYKTOBY.

Y TIOHSTHI: OMOTEXHOJIOTHS,
TpaJAUIIMOHHAs OMOTEXHOIOT S,
MUKPOOMOJIOTUUECKHUI CHHTE3,
MUKPOOUOJIOTUYECKAsT TEXHOIOTUS.
[lepeuncnsath HarpaBICHUS
OMOTEXHOJIOTUH; IIEJIH U 3a/1a4H,
CTosIIIME Tiepe] OMOTEXHOJIOTUEH.
XapakTepu3oBaTh OOHEKTHI,
UCIIOJIb3YEeMbl€ B OMOTEXHOJIOTUH, —
KJIETOYHbIE U TKAHEBbIE KYJIbTYPHI,
MUKPOOPTAHU3MBI.

OnuceIBaTh OCHOBHBIE METOJIBI
TPaJUIIMOHHON OMOTEXHOJIOTHH

U TOCTHKCHUSI MUKPOOHOJIOTHIECKON
TEXHOJIOTHH.

OO60CHOBBIBATH 3HAYCHHE
OMOTEXHOJIOTUH

JUISL CENIbCKOXO3SICTBEHHOTO
MIPOM3BO/JICTBA
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IkcKkypceust «buoTexHosorus —
Ba)KHEWIIAs IPOU3BOJUTENbHAS CUIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTETUYECKOM
OMOJI0run

Co3nanue TeXHONOrui

Y UHCTPYMEHTOB I1€JIEHANPaBICHHOTO
M3MEHEHHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIbIO NOJYyYEHUs
OpraHU3MOB U UX KOMIIOHEHTOB,

COJIep KallliX HE BCTPEYAIOIIHNECs

B MIPUPOJIe OMOCUHTETUYECKUE My TH.
Kinerounas unxxenepusi. Metonasl
KYJBTYPBI KJIETOK ¥ TKAHEH paCTeHUU U
KUBOTHBIX. Kpnobanku. Comatuueckast
rUOpUAN3aLNS 1 COMAaTUYECKUI
smOpuorenes. Mcnonb3oBanue
rarjionJIOB B CEJICKIIUHU PACTCHUIA.

N ckyccTBEHHOE OILIOOTBOPEHHUE.
PexoHCTpyKIHS SAULEKIIETOK U
KJIOHUPOBAHME )KUBOTHBIX. MeTon
TPAHCIUIAHTALINU SAEP KIETOK.
JleMoHCcTpanun

Tabnuywl u cxemol: «Kmerounas
UHKEHEPHS

PackpsiBaTh cosiepkanue TEpMUHOB

Y TIOHSITUI: KJIETOYHAS UHKEHEPHUS,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJBTYPhI KIIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIOTEHTHOCT,
CTBOJIOBBIEC KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHUE PACTCHUM, cOMaTH4YecKas
rudpuan3aLus, rarouIbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U MOJIMKJIOHAJIbHBIC
aHTUTENa, METO]I TPAHCIJIAHTAIIUH SITIEP,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HaIlpaBJICHUS CHHTETHYECKON
OMOJIOTHH.

OrnucpIBaTh Ha KOHKPETHBIX MPUMEPax
METO/IbI KJIETOUHOU UHXKEHEPUH.
[IpuBOIUTH TPUMEPHI UCIIOJIH30BAHMS
MOHOKJIOHAJIbHBIX U ITOJIUKIOHATBHBIX
AHTHUTEN B MEIHIMHE.

OuenuBaTh 3HAYCHHE CUHTETUYSCKOM
OMOJIOTUH IS CEIILCKOTO XO3sICTBA

1 MCIHMITUHBI
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16.3

XpomMocOMHast
Y T€HHAsl HHKEHEPHS

XpOMOCOMHAas M TEHHAsI UHKECHEPUS.
N ckycCcTBEHHBIN CUHTE3 TE€HA U
KOHCTPYHPOBAHUE PEKOMOMHAHTHBIX
JHK. /locTrxkeHns 1 NEPCIIEKTUBBI
XPOMOCOMHOU ¥ T€HHOU NHIKEHEPUH.
DKOJIOTUYECKHE U ITHUYCCKHUE
po0JieMbl TEHHON WHXKEHEPUH.
JdeMoHcTpanuu

Tabnuywl u cxemol: «I'eHHAS
WHXXEHEPUS»

PackpeiBath conep:kanne TEpMUHOB
Y TIOHATHI: TCHHAS] HH)KCHEPHS,
PECTPUKIIMOHHBIE HIOHYKJI€a3bl
(pecTpuKTasbl), JIUMKHUE KOHIIHI,
TTa3MHU/IBI, PECTPUKITNS,
JUTUPOBaAHUE, TpaHchopMaIus,
CKPUHUHT, TPAHCTCHHBIC
(rereT4ecKu MOAUPUIIMPOBAHHBIC)
OpPTaHU3MBI.

OnuceIBaTh METO/IbI
PENPOYKTUBHOTO U TEPATIEBTHUECKOTO
KJIOHUPOBAHMSI, KJICTOYHBIC T
€XHOJIOTUHU U CIIOCOOBI T€HETUYECKOMN
WHXCHEPHUH.

XapakTepru30BaTh JOCTHKEHUS TEHHOM
WHXCHEPUH.

O1neHuBaTh SKOJIOTHUECKHE

Y ATUYECKHUE TPOOTIEMBI
KJIOHUPOBAHHMSI M CO3JIaHUS
TPAHCTEHHBIX OPTAHU3MOB,
MIEPCTICKTUBBI PA3BUTHSI
XPOMOCOMHOW ¥ TEHHOMN

WHXCHEPUHU

16.4

Memununckue
OMOTEXHOIIOTUHA

MenuimHcKkue OMOTEXHOIOTHH.

PackpeiBaTh conepikanue

TEPMHUHOB U MOHATUI: MEAULNHCKAS
OMOTEXHOJIOT U, METaOOIOMHBIH
aHaJIN3, TCHOLICHTPUYECKUN aHaJIu3,
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IIEPCOHAIN3UPOBAHHAS MEIUIINHA,
pere’HepaTuBHas MEAMIIMHA.
XapakTepu3oBaTb METO/bI
MeTa00JIOMHOT0 U T€HOLEHTPHUYECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kJi1eToK; [1I{P-auarnocTuky; TapreTHyo
TEpaIuo paka

HToro yacos 110 Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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11 KUIIACC

HaumenoBanue
No KonuuectBo OCHOBHBIE BU/IbI ICITEILHOCTH
pa3liesoB U TEM [IporpammHuoe conepkanue
/n 4acoB oOyyaromuxcs
y4eOHOro0 npeaMera
1 | Tema «3apo:xaeHne u pa3BUTHE IBOJTIONUOHHBIX MPEICTABJICHUA B OMOJIOTHM»
1.1 | OBomouroHHas 1 OposronmonHas teopus Y. JlapBuHa. PackpriBaTh cozepxaHue TEPMUHOB

teopus Y. JlapBuHa

[IpeanocbuIKM BOZBHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4Has
nestenpbHocTh Y. JlapBuHa.
JlemoHCcTpanuu

Ilopmpemuwi: Apucrtorens, K. JIunuei,
K. b. Jlamapk, 3. XK. Cenr-Unep,

7K. Krwosse, Y. JlapBuH.

Tabauyvt u cxemovi: «Cucrema )KUBOU
npupozsl (o K. JIunuero)»,
«JlecTHHIIA )KUBBIX CYIIECTB

(o Jlamapky)», «Mexanusm
(bopMHpoBaHUs NPUCTIOCOOIECHUN

Y PACTEHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus U. Jlapsunay,
«Haxonku Y. JlapBuHa»

Y TIOHSATHI: KPEalMOHU3M, BH/I,
cUCTeMaTHhKa, OMHapHas HOMEHKJIaTypa,
MCKYCCTBEHHAsl CUCTEMA
KJ1accu(UKaIMu OpraHu3MOB,
HMCTOPUYECKHUI METO, JAPBUHU3M.
XapaKkTepu30BaTh B3TJIsAIbI
ApuctoTens, IMneaokia, Jlykpeuus
Kapa, /1. Pes nHa pa3Butue xuBOii
MIPUPOJBI.

OuenuBats Bkiaajg K. Jlunaes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3IJISAbI HA BUJ

u >Boronmio K. Jlmunes, K. b.
Jlamapka u Y. [lapBuHa.

Kputnuecku oneHMBaTh
KPEALMOHUCTCKUE B3TJISI/Ibl HA KUBYIO
MIPUPOLTY.

[lepeuncnaTh KyJabTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAYYHbIE TPEANOCHUIKA
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MOSIBJICHUS SBOJTIOIIMOHHOM TEOPUU

Y. JapBuHa.

OnuchIBaTh POJib HCTOPUUECKOTO
METO/1a.

N3naraTh CyIHOCTb SBOJTIOLUOHHOM
teopun Y. [lapBuHa.

Ha3wiBaTh 0ocHOBHBIE (haKThl OMOTpaduu
Y. JlapBrHa ¥ 3TaIbl CO3AaHUS UM
ABOJIFOLIMOHHOU TEOPUH

1.2

JIBrKyIme Cuisl
HBOJIIOLIMM BHJIOB
no Y. Jlapsuny

JIBI>KyIIIME CUJTBI BOJIIOIIMU BUIOB
o Y. JlapBuHy (BbICOKasI
WHTEHCHUBHOCTH Pa3MHOKCHHUS
OpraHU3MOB, HACJIe/ICTBEHHAS
W3MEHYUBOCTh, OOpHOa

3a CYILIECTBOBAHUE, ECTECTBEHHBIN
Y UCKYCCTBEHHBIN 0TOOD).
JlemoHCcTpanuu

Ilopmpem: Y. JlapBuH.

Tabauywt u cxemvi: «DopMbl OOPLOBI
3a cyuiectBoBaHuey, «Ilopoasl
roiryoei», « MHOroobpasue
KYJIBTYPHBIX (DOPM KaITyCThI»,
«ITopopl JOMANTHUX KUBOTHBIX,
«Cxema 00pa3oBaHMsI HOBBIX BUJ/IOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHHMSI IBHXKYIITUX CHJT
HBOJIFOLIMM

PackpriBath conep:kaHne TEpPMUHOB

Y TIOHSITHI: HACJIE/ICTBEHHOCTD,
U3MEHUYHMBOCTb, HCKYCCTBEHHBIN 0TOOD,
0opn0a 3a CyIIecCTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3naraTh CyIIHOCT YUCHUS

Y. lapBrHa 00 UICKYCCTBEHHOM OTOODE.
XapakTepru30BaTh BIKYIIUE CHITBI
HBOJIIOIIMH BUJIOB 110 [lapBuny.
[TpumeHsTh 3HaHUS O ABMXKYIIUX CHUIIaX
HBOJIIOLIMM BUJOB 110 JlapBUHY

J1s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
OO/ TOMAIITHUX )KHBOTHBIX M COPTOB
KYJIbTYpPHBIX PaCTEHUHN
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETHYECKOU TEOPUHU PackpsiBaTh coziepkaHne TEPMUHOB
CUHTETUYECKOU spomoruu (CTD). HeliTpanbHas Y TIOHSITUN: TAPBUHU3M, MyTallUH,
TEOPHUH 3BOJIOLINH Teopusi dBoJitoIuu. CoBpeMeHHast MYTallMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAS! OMOJIOTHSI. OOBSICHATH TPUYMHBI KPU3UCA
3HaYEeHUE IBOJIIOIIMOHHON TEOPUU JapBUHU3MA.
B (hOpMUPOBAHHH €CTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTD
Hay4YHOU KapTUHBI MUpAa. TpaHchOopMaIiK TapBUHU3MA
JleMoHCTpanun B CUHTETUYECKYIO TEOPHUIO IBOTIOLIUU
Topmpemuwi: C. C. UeTBEpUKOB, (CTD).
. W. lImansraysex, [. Xonaein, N3narath ocHOBHBIE nojoxeHust CTD.
J. K. benses. OuenuBatsb Bkian I'. Jle @pusa,
Tabnuywvl u cxemor: «OCHOBHBIC C. C. YerBepukona,
TMOJIOKEHUSI CHHTETHYECKOU TEOPUU N. N. llImaneraysena, /1. K. bensesa
ABOJIIOLIIY B (hopmupoanue CTD.
OuenuBath 3Hauenue CTO
B (hOpMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB 1o teme 4
2 Tema « MEUKPO3BOJIIOLMS U €€ Pe3yJabTAThD)

2.1 | Drambl 3 [Tomymamus kak 3neMeHTapHas PackpsiBaTh co/iepkaHne TEPMUHOB
SBOJIOLUOHHOTO eauHuIa 3BoJiouu. CoBpeMeHHbIE Y TIOHSATHI: MUKPOAIBOJIIOLINS,
nporecca: METO/Ibl OLIEHKH F€HETUYECKOTO MaKpO3BOJIIOIUS, MY TAIUH, OIS,
MUKPO3BOJIIOLUS pa3zHoo0pa3us U CTPYKTYpPbI KOMOMHAITUU T€HOB, TEHO(POHI,

Y MaKpO3BOJIIOIUSI. nonyJsuuid. U3menenue renopona AJIEMEHTAPHOE SBOJIOLIMOHHOE SIBJICHHE.
[Monynsuums — MOMYJISIIUU KaK 3JIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIIOIUIO KaK
3JIEMEHTApHAs ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH ATarN MOSBJICHUS PUCTIOCOOTECHUMN
€AMHULIA 3BOJIFOLIUN reHeTHIecKoro paBHoBecus 1. Xapau, | U BUI000pa3oBaHUs.
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B. Baitnbepra.

JleMoHCTpanun

Tabauywl u cxemovl: «MyTaumoHHas
U3MEHYUBOCTHY, «[lomymnsiuonnas
CTPYKTypa Buaa», «Cxema nposiBIeHUS
3aKkoHa Xapau—BaitnOepray.
JlaboparopHnasi padora

«BblIsiBIEHNE U3MEHYMBOCTH Y 0CO0€EH
OJTHOTO BHJIa»

XapakTepu3oBaTh MOMYJISIIIUIO0 KaK
AJIEMEHTAPHYIO €AMHUILY SBOJIOLINU.
[IepeuncnsaTe NpU3HAKKU UACATBHOU
MOMYJISIIUN U OOBACHSITH YCIOBUS
BBITIOJTHEHUS 3aKOHA Xapiu—
Baitn6epra.

[IpuMeHsTh UMEIOIIIUECS 3HAHUS

JU1s1 OOBSICHEHUS! PUYUH U3MEHYUBOCTHU
y oco0eif 0JTHOTO BUAa

2.2

DnemMeHTapHbIe
(axTOPBI HBOIIOIIUH

OnemeHTapHbIe (PAKTOPHI (IBUKYIIHE
CHWJIBI) 3BOJIIOLIMH. MyTaluOHHBIN
nporecc. KomOnHaTuBHAS
M3MEHYHUBOCTD. [[peiid reHos —
Clly4aiiHble HEHAIIPABJICHHBIE
W3MEHEHUS 4aCTOT aJuleen

B MOMYJISIIUAX. DHPEKT OCHOBATENS.
Murpanyu. U30a1us nomysisiuin:
reorpaduyeckast (IpOCTPaHCTBEHHAS ),
ononornyeckas (penpoyKTUBHAS).
JleMoOHCTpanun

Hopmpemuwi: C. C. UeTBEpUKOB,

3. Maiip.

Tabauywl u cxemvl: «JIBUXKyIIME CUITBI
ABOJIIOLINMNY, « DKOJIOTUYECKAs
M30JIILMS TIOIYJISIAN CEBAHCKOU
bopenmy», «I'eorpaduueckas U30agUSA
JIMCTBEHHHULIBI CUOMPCKON

PackpriBaTh conep:kaHuEe TEPMUHOB

Y NIOHATHN: MYTAallMOHHBIN IpoLecC,
KOMOWHATHUBHASI H3MEHYUBOCTD,
MOMYJISIIIMOHHBIE BOJHBI, Tpeiid TeHOB,
MUTpAIUH, U30JISIHS, TeorpapuaecKast
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ononornyeckas (penpoayKTUBHAs)
u3oJsus, 3Gext ocHoBaTes, dP ekt
OyTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh dJIEMEHTAPHbBIC
(bakTOphI (IBIKYIITHAE CHIIBI) SBOJIIOIUH.
OuenuBath Bkaag C. C. YUerBepukonsa,
0. Maiipa B pa3BUTHE 3BOJIIOLIMOHHOTO
YUCHUS.

OOBSICHATH TPUYUHBI HCHATIPABICHHOTO
JIEHUCTBUS PJIEMEHTAPHBIX
ABOJTIOIIMOHHBIX (DaKTOPOB.

[TpumeHsTh UMEroIrecs 3HaHUs
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Y JIMCTBEHHHUIIBI ITAYPCKOW»,
«ITomyJIsIMMOHHBIE BOJTHBI YUCICHHOCTH
XUIIHUKOB U KEPTB»

O ABWXKYIIUX CHIIAX IBOJTFOIIH
JUTs1 0OBSICHEHUSI IPUYXH PA3HOOOpa3us
reHo(oH/1a TOMyJSAIUNA OJTHOTO BH/IA

23

EcrecTBennsbIit
0oTOOp —
HaNpaBJIIOIINI
(bakTOp PBOJIIOIUHN

EcrectBennsbIit oT60p —
HaIpaBJISoIUN (PaKTOp SBOTIOLHUU.
@dopMBbI €CTECTBEHHOTO 0TOOpA:
JBIKYIIUNA, CTAOUITU3UPYIOIIUH,
pa3phIBarOIUi (IU3PYITUBHBIN).
[TonoRoit oT60p. Bo3HuKHOBEHUE

Y SBOJIIONMS COLIMATIBHOTO MOBEICHUS
YKUBOTHBIX.

JlemoHCcTpanuu

Tabnuywl u cxemol: «CxeMa IeMCTBUS
€CTEeCTBEHHOTO 0TOOpay, «DopMbl
O0pBLOBI 32 CYIIIECTBOBAHUEY,
«HIyCcTpUAIbHBINA METAHU3MY,
«OKuBbIE HCKOITaEMBbIE»

PackpriBath copeprxanne TEPMHUHOB

Y TIOHSATHUM: €CTECTBEHHBIN 0TOOD,
JBIDKYIIANA 0TOOP, CTAOMIU3UPYIONTUN
0oTOOp, pa3phIBAIOIINUNA OTOOP, MTOJOBOM
oT0op.

XapakTepu3oBaTh €CTECTBECHHBIM OTOOD
KaK JIBIDKYIIYIO U HATIPABJISIOIIYIO CHITY
HBOJIIOIUH, €T0 (POPMBI.

Pazmuate hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSIX, IPUBOJIUTH
MIPUMEPBI ICHUCTBUS B TTOMYJISAIIASIX
dbopM ecTecTBEeHHOTO 0TOOpA.
OOBSICHATH IPEATNOCHUIKU

JUISL IEUCTBHS JBHXKYILIEH

U crabunusupyronieit popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHEBaTh (HOPMBI €CTECTBEHHOTO
0TOOpa, JIeaTh BHIBOJIbI HA OCHOBE
CpaBHCHUHI.

[IpumeHsTh UMErOIITECs 3SHAaHUS

0 €CTECTBEHHOM OTOOpE

I 0OBSCHEHUS TIPOIIECCOB,
MPOUCXOISIIINX B TOMYJISIUSAX BUJIOB
OpPTraHU3MOB
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24

[TpucmocoOaeHHOCTh
OpPraHHU3MOB KakK
pe3ysbTaT
MUKPOIBOJTFOIUH

[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK
pe3yiabTaT MUKPOIBOJIOIIHH.
BozHukHOBEeHHE MTPUCTIOCOOTICHUIA

y opranuzMoB. ApoMop¢ho3bl

u uanoananrtanuu. [pumepst
MPUCIIOCOOJICHUI Y OPTaHU3MOB:
MopdoJioruueckue, PU3n0IOru4ecKue,
OMOXNMUYECKHE, TIOBSICHYCCKHUE.
OTHOCUTENBHOCTH IPUCIIOCOOIEHHOCTH
OpPraHU3MOB.

JdemMoHcTpanuu

Tabauywl u cxemol:
«lToxpoBuTeEnbCTBEHHAs OKpacKa
KUBOTHBIX», «[Ipegynpexnaromnias
OKpAacKa >KUBOTHBIX),
«DU3HOTIOTHYECKHE aIaliTaIluny,
«IIprcnoco0aeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTD.
O6opynoBanme: repOapuu pacTEHUI;
KOJUJICKIIMM HACEKOMBIX; uydesia ITUIl U
3BEpEU C MPUMEPAMU PA3IMUYHBIX
PUCTIOCOOTIEHUIA.

JlaGopaTopnas pabora
«IIpucnocoOneHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1[EJeCO00Pa3HOCTDY.
JlaGopaTopHas padora

«M3yuenne apoMop(o30B U

PackpbiBath coniepkanne TepMUHA
MPUCTIOCOOIEHHOCTh OPTraHU3MOB
(amanrarnus), apomopdos,
UIM0a 1A TalHs.

[TpuBOANTH KOHKPETHBIC IPHUMEPHI
MPUCIIOCOOJICHUI OpPraHU3MOB
(Mopdonorudeckue, GpU3NOIOTHICCKUE,
OMOXMMHUUYECKHE, TTOBEICHYCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHHUS
MPUCTIOCOOJICHUI Y OPTaHNU3MOB.
[TpuBoauTH MpUMEPHI apOMOPHO30B

Y UJIMOAIANTAlNN Yy paCTEHUM

Y )KUBOTHBIX.

OOBSCHATH poJib apoMop(Po30B

B OCBOCHHUHU OPraHU3MaMU HOBBIX CpeJl
oOUTaHUs.

OOBSICHATH POJIb UTNOAAANTALINMA

B [IPUCIIOCOOJIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIIOBUSIM CPE/IbI.
Jloka3bIBaTh OTHOCUTEIBHBIN XapAKTEP
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTH
IPUMEPHI OTHOCUTEILHOCTH aJanTaIui.
PackpbiBaTh 3HAUCHHE IBIKYIIIMX CHJT
HBOJTIOIUH B (HOPMHUPOBAHUU
MIPUCTIOCOOICHUIA
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WIN0ATANTAlNN Y pACTEHUI
U JKUBOTHBIX)»

2.5 | Bun, ero kpurepuu Bun, ero kpurepuu u CTpykTypa. PackpriBaTh copepxaHue TEPMUHOB
U CTPYKTYypa JleMoHCcTpanun Y TIOHSITUI: BU/, KPUTEPUHU BUA,
Tabauyvr u cxemol: «Kpurepun BUfa», | moauMopdusM, BUIbI-IBONHUKY, apeall,
«Bupapl-nBoiinnkn», « CTpyKTypa BUJJA | KOJIOTUYECKAs HUIIIA, IO JIAIHS,
B MPUPOJIEN. BUJIOBOW KapUOTHI, KOCMOIOJIUTHI,
OO0opynoBanme: repdapun paCTeHUH; | S3HIEMUKH, TIOIBU/IbI, SKOTHIIBI.
KOJUICKIIMY HACEKOMBIX; YydYella ITHULl | XapaKTepHu30BaTh KPUTECPHH BHIA
Y 3BEpel pa3HbIX BUJIOB. (Mopdosoruyeckuii, reHeTUIECKUH,
JlaGopatopnas pa6ora OMOXUMHYECKHM, reorpapuIecKui,
«CpaBHEHUE BUJIOB HKOJIOTHYECKUH, OMOXUMUYECKUI).
110 MOP(}OJTOTUUECKOMY KPUTEPHUIO» OOBsICHATH HEOOXOIUMOCTh
MCIIOJIb30BaHUs BCEH COBOKYIMHOCTH
KPUTEPUEB 1S ONIPEICIICHUS BUI0BOU
MPUHA/JICKHOCTH OpraHu3Ma.
ITepedyncnsiTb OCHOBHBIE
BHYTPHUBUIOBBIEC TPYIITUPOBKHU.
OOBSACHITH TPUIUHBI
CYIIIECTBOBAHUS MOHO-
Y TIOJINTUITUYECKUX BUJIOB.
CpaBHUBATH BUJIBI
110 MOP(OJIOTHIECKOMY
KPUTEPUIO
2.6 | BunoobpazoBanue Bunoo6pa3zoBanue kak pe3ysibTart PackpriBaTh cojiep:kaHre TEPMUHOB
KaK pe3yiabTaT MHUKpO3BoJIIoIMU. N3oisius — U TIOHSITUI: BU1000pa30BaHKE,
MHUKPO3BOJIIOIUH. KIIFOYEeBOH (pakTop BU1000pa30BaHMUS. M30JISIIMS], KODBOJIFOIIHS.
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CBs13b
MHUKPO3BOTIOITUU
U DIUIEMUAOIOT AN

[Tyt u ctoco6bl BUI000PA30BAHNS:
ajutonaTpuueckoe (reorpauueckoe),
CUMITATPUUECKOE (IKOJIOTHUIECKOE),
«MTHOBEHHOE» (IIOTUILIONTU3AIIHS,
rubpuan3anus). JJmureapHocTh
ABOJTFOITMOHHBIX TIPOIIECCOB.
MexaHu3Mbl (POPMHPOBAHUS
OMOJIOrMYECKOTr0 pa3HOOOpa3usl.
PoJe »BOMIONIMOHHOI OMOIOrUn

B pa3paboOTKe HAyYHBIX METO0B
COXpaHEeHUs1 OMopa3zHO0Opa3usi.
MUKPO3BOJIIOIHS ¥ KOIBOJIFOITHUS
Mapa3nuToB U UX X03s51eB. MeXaHU3MBbI
dhopMUpOBaHUS YCTOMYHNBOCTH

K aHTHOMOTHKAM H CITOCOOBI OOPHOBI
C HEM.

JlemoHCcTpanuu

Tabauyst u cxemvi: «CriocoObI
BU1000pa3oBanus», «I eorpaduueckoe
BHJI000pa30BaHKE TPEX BUJIOB
JIAHJIBIIIENY, « DKOJIOTHYECKOE
BHUJ1I000pa30BaHKE BUJOB CUHUID,
«lTonmummon el pacrenuiny, «Karmycrao-
peAedHbIN THOPUI.
OO6opynoBanme: repOapuu pacTCHHIMA
OJIM3KUX BUIOB, 00PA30BaBIIINXCS
Pa3TUIHBIMH CIIOCOOAMMU

XapakTepu30BaTh BUI000PA30BaHKE
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBSACHATH POJTH H3OJISIIHH

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepru30BaTh Pa3JIMUHbIC CITOCOOBI
BU1000pa30BaHus (aUI0NAaTPUUECKOE,
CUMIIATPUIECKOER).

[TpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBIINXCS PA3TMIHBIMH
criocodamu.

[IpumeHsTh 3HAHUS CTIOCOOOB
BU1000pa30BaHUsl JIsl OO BSICHEHUSI
MPUYUH MHOTO00pa3usi BUJIOB.
OOBACHATH BOSHUKHOBEHHE
YCTOWYHUBOCTH IMATOT€HOB

K aHTUOMOTHUKAM

HToro uacoB o teme

14
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Tema «Maxpoanonmunﬂ H €€ PE3yJIbTaTbD)

3.1 | MakposBOIIOITHSI. 1 MeTobl U3y4eHUs MAKPO3BOJIIOLUH. PackpriBaTh copepxanue TEPMUHOB
[TaneonTonornyeckue ITasnieoHTOIOrNYECKHE METOBI Y TIOHSTUNA: MAaKPO3BOIIOLUS
METO/Ibl U3YUCHUS u3ydeHus sBonoruu. [lepexonnnie (punorenes), mepexoaHbie GOPMEI,
HBOJIIOLIAU (bopMbI U PUTOTEHETHUECKHUE PSIIBI (unoreHeTHYECKUE PAJIBI,
OpPTraHHU3MOB. MaJICOHTOJIOT UL
JdeMoHcTpanuu XapakTepu30BaTh MAKPOIBOIIOLUIO KAK
Tabauywl u cxemol: HAJIBUIOBYIO 3BOJIIOIINIO 00pa30BaHMUS
«DunoreHeTUYeCKUil psij Jomaamny, KPYIHBIX TAKCOHOMUYECKUX €IMHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBsICHATH 3HaYCHUE
smepb», «Cteroredansn, MAJICOHTOIOTUIECKUX UCCIICIOBAHUN
«Punnoputh», «CeMeHHbIE JUISL TIOJTyueHHUsl (PaKTOB IBOJTFOLIUU
MAIIOPOTHUKH. OpPTraHU3MOB.
O6opynoBanme: KOJUIEKLINH, [IpuBOINUTH IPUMEPHI OPraHU3MOB,
repOapuu, MyJIsKU UCKOTTAeMbIX OTHOCSIIUXCS K MIEPEXOHBIM
OCTAaTKOB OPTaHU3MOB dbopmam.
HasbiBaTh rpynimbl Oprannu3MoB,
JUTSl KOTOPBIX BOCCTAHOBJICHBI
(bUIOreHETUYCCKUE PSIBI.
CpaBHHBAaTh ITPOLIECCHI
MaKpOABOJIIOIIUU 1 MUKPOAIBOJIOIIUN
3.2 | buoreorpaduueckue 1 buoreorpadguueckue MeTOIbI PackpriBaTh coep:kaHre TEPMUHOB
METO/Ibl U3YUCHUS n3ydeHus dBomroun. CpaBHEHHE U TIOHATUIN: Ouoreorpadusi, SHIAEMUKH,
ABOJIIOLIUN Gbropsl 1 PayHbl MATEPUKOB PETUKTHI.

U oCcTpoBOB. bruoreorpaduueckue
obmactu 3emutd. BubI-oHIEMIKH
U PEJTVKTHI.

OO60CHOBBIBATH 3HAUYECHUE
ouoreorpaduu Ui U3y4eHUs
HBOJIIOLIUM OPTaHU3MOB.
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JleMoOHCTpanun

Tabauyvl u cxembi:
«buoreorpaduueckue 30Hb1 3eMIIN»,
«[peiid koHTHHEHTOBY, «PeTHUKTHD).
O0opynoBanme: repoapun; KOJUIEKIIUU
HACEKOMBIX

[lepeuncnars Ouoreorpaduueckue
o0yacT 3eMJIH U OOBSICHATH TPUYUHBI
UX BBIJICTICHUS.

CpaBHuBath Quiopy u hayHy MaTEPUKOB
¥ OCTPOBOB, PACTEHUS W JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00JacTei.
[TpuBOIUTE IPUMEPHI PEITUKTOBBIX
OpPraHU3MOB, BUIOB-DHICMHUKOB.
OOBICHATH NPUYUHBI COXPAaHEHUS
BUJIOB DHJIEMUKOB H «JKUBBIX
HCKOTIAEMBIX»

3.3

DOMOpHoIOruuecKue
Y CPAaBHUTEJIHHO-
Mopdoornueckne
METOJIbl U3YUCHUS
HBOJIIOIIUU

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-
MOP(}OIOrHYECKUE METOIbI U3YUEHMUSI
’BONIIOLMH. [ 'eHeTHUEeCKE MEXaHU3MBbI
HBOJIIOIIMU OHTOT'€HE3a U MOSIBJICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.
['oMonorn4HbIe U aHATOTUYHbIE
oprassl. PyuMeHTapHble OpraHbl

Y aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTUYeCKue, ONOXUMUYECKUE

Y MaTeMaTUYECKUE METO/IbI

U3y4YeHUs 3BOIOLMU. ['OMonornuHbie
reHbl. COBpEMEHHBIE METO/IbI
MOCTPOEHUS (PUIOTEHETUYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MyTallH U 3BOTFOLHS
TE€HOMOB.

PackpriBaTh cosiep:kaHue TEpMUHOB

U TIOHATHUI: 3MOpurosorusi, Mopdosorus,
rOMOJIOTUYHbBIE U @aHAJIOTMYHBIE OPraHbl,
PYIUMEHTHI, aTaBU3MbI, OMOXHUMHUYECKas
TOMOJIOTHSL.

XapakTepu3oBaTh IMOPHUOIOTrHYECKHE,
CpaBHUTEIBLHO-MOP(}OIOrHuecKue,
MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXUMHUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YYEHUSI SBOJIOLUH.
OOBSICHATH 3HAUECHNE YMOPHUOJIOTHH,
CPaBHUTEIBHOU MOP(OIOTHUH,
MOJIEKYJISIPHOM T€HETUKU, OMOXUMUH,
OMOMH(OPMATUKH JIJIS1 U3YUECHUS
HBOJIIOLIUY OPTaHU3MOB.

OnenuBath Bki1ag A. O. KoBanesckoro
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JleMoOHCTpanun

lopmpemuwi: K. M. bap,

A. O. KoBanesckuii, ®. Mromnep,
0. I'ekkenb.

Tabnuywvl u cxemol: «HauanbHbIe
CTa Uy SMOPHOHAIBLHOTO Pa3BUTHS
MMO3BOHOYHBIX YKUBOTHBIX),
«I"OMOJIOTUYHBIC U aHAJIOTUYHbIC
opransb», «PyauMeHTh», « ATaBU3MBD»,
«XpOMOCOMHBIE HAOOPHI YEJIOBEKA
Y IIAMIIAH3e».

O0opynoBaHme: KOJUIEKINH,
repOapun, MyJISKA TOMOJIOTUYHBIX,
aAHAJIOTUYHBIX, PYJAUMEHTAPHBIX
OpraHoB U aTaBHU3MOB

B Pa3BUTHE 3BOJIOLHUOHHOTO YUEHUSI.
OnuceIBaTh FTEHETUYECKUE MEXAHU3MbI
HBOJIIOIIMU OHTOT'€HE3a U TIOSIBJICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.

[TpuBOIUTH MPUMEPHI ATABU3MOB H
PYIUMEHTAPHBIX OPTaHOB y Pa3UYHbBIX
OpPraHU3MOB U OOBICHITH NPUUUHBI KX
MOSIBJICHUSL.

[TpuBOIUTH IPUMEPHI TOMOJIOTHUHBIX

Y QaHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTaHOB

y OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX IPYyMII.

[TpuBOAUTH MpUMEPHI OMOXUMUYECKON
Y TEHHOW TOMOJIOTUH.

OrneHuBaTh 3HaUYCHUE OMOMH(POPMATUKH
JUTSl U3YYEHUS 3aKOHOMEPHOCTEHN
HBOJIIOLIUU

3.4

OO01me
3aKOHOMEPHOCTH
SBOJIIOLIAN

OO61ue 3aKOHOMEPHOCTH (TIpaBKUIIa)

sBoNIOLIMU. HeoOpaTuMOoCTh 3BOTIOLUN.

AnanTyuBHas paaualus.
HepaBHOMEPHOCTH TEMITOB 3BOJIOIUH.
JlemoHCcTpanuu

Tabauyst u cxemwvi: «I'1aBHBIC
HaIpaBJICHUS IBOJIOLMNY, «O011I1e
3aKOHOMEPHOCTHU 3BOJIFOLII

PackpbIBaTh copepkaHue TEPMUHOB

U TIOHSATHI: cMeHa QYHKIUI OpraHoB,
HEOOPAaTUMOCTb 3BOJIIOLIUY, a1AIITUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLIMM, YEPEOBAHNUE TIIaBHBIX
HaIPABJICHUU IBOIIOLUU.
AHaIU3UPOBATH IPUYNHBI
4yepe10BaHus IJIaBHBIX HAIIPABJICHUN
HBOJIFOLINN.
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[IpuBOAUTH pUMEPHI

IIPOUCXOKICHUS OPTaHU3MOB

OT HECTIELMAJIM3UPOBAHHBIX MPEJIKOB U
UX IIPOTPECCUPYIOLIEN CIIEIUATIN3ALIAM.
OOBSICHATH MPUUYMHBI HEPABHOMEPHOCTH
TEMIIOB HBOJIFOLUY.

[IpuBOINTH IPUMEPHI aAANTUBHON
paguanuu y OpraHu3MoB.

OOBSICHATH NPUYMHBI HEOOPATUMOCTHU
HBOJIFOLINA

Htoro yacoB o teme 6
4 | Tema «IIpoucxo:kaenue U pa3BuTHE KU3HU HA 3eMJie»
4.1 | I'unote3sl 2 HayuHble runoTe3bl NPOUCX 0K ICHUS PackpsiBaTh cofep:kaHuEe TEPMUHOB
BO3HUKHOBEHUS KU3HU JKU3HU Ha 3emiie. AOUoreHes Y OHSITUI: KPEAIMOHU3M, BUTAJIN3M,
Ha 3emJie u na"cnepmus. JlonayuHble naHcrepMusi, aboreHes.

MPEACTABICHUS O 3aPOKICHUU KU3HU
(kpeanmonusMm). ['mnoresa
MOCTOSTHHOT'O CaMO3apOsKJICHUS KU3HU
U ee onposepxkenue onsitaMu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[IponcxoxaeHue )Ku3Hu

1 acTPOOHOJIOTHS.

JleMoHCTpanun

Topmpemui: ©. Penu,

JI. Cnannanuanu, JI. [Tacrtep.

Tabnuywvl u cxemor: «Cxema ombITa

@. Penn», «Cxema onbiTa JI. [TacTepa

N3naraTe Hay4YHbIE THIIOTE3bI U TEOPUU
MPOUCXOXKJICHUS KU3HU HA 3eMIIE.
OmnenuBath Bkiag O. Pean,

JI. Cnamnnanuanu, JI. [Tactepa

B (popMHpOBaHUE HAYUYHBIX B3IJISIIOB
Ha MPOUCXOKICHUE KU3HU Ha 3eMIIe.
[TepeuncnsaTe cTaauu pa3BUTHS KUZHU
Ha 3eMJIe, COTJIaCHO TEOPHH OHOIT033a
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MO0 U3YUYCHHUIO CaAMO3apOKICHUA
KHU3HI

4.2

OCHOBHBIE dTanbl
HEOPTraHU4ECKOU
SBOIIOIUHU

OCHOBHBIE 3Tarbl HEOPTaHUYECKOMN
sBotonmu. [lnanerapnas
(reosnoruyeckas) 3BOJIIOIMS.
XuMuueckast dBOIIOH. AOMOreHHBIN
CHUHTE3 OpraHUYeCKUX BEIIECTB

u3 Heopranndeckux. OnwiT C. Muinepa
u I'. FOpu. O6pazoBanue NoJIUMEpPOB
n3 MoHOMepoB. KoanepBarHas
runiore3a A.M. Onapuna, runoresa
nepBuuHOro O6ynpoHa JI. Xoielina,
reHetuueckas runoresa . Memnepa.
Pu6o3umsr (T. Yek) u runotesa
«vupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKIIETKHU.
JleMoHCTpanun

Ilopmpemuwi: C. Muiep, I'. FOpu,

A. W. Onapumn, /1. Xonneitn,

I'. Memep.

Tabauywl u cxemwvl: «Cxema orbITa

C. Muinepa, I'. FOpu», «Otansl
HEOPTraHUYECKON IBOTIOLINI.
BupryaabHas 1aboparopHasi padora
«MopaenupoBanue onbIToB Muiiepa—
HOpu no u3ydeHuro abOreHHOro

PackpriBaTh coiep:kaHre TEPMUHOB
Y MOHSITUI: Te0JIoTHYecKas SBOJIIOIHS,
XUMHUYECKasi HBOJIIOIMS, AOMOTECHHBIH
CUHTE3, IepBUYHAs aTMocdepa,
KOallepBaTHBIE KaIlJid, pUOO3UMBI,
MIPOOMOHTHI.

XapakTepuzoBaTh OCHOBHBIE ITAIIbI
XUMHYECKOU DBOJIIOILIUH.

Ha3piBaTh XMMUYECKHI COCTaB
NEePBUYHON aTMOC(epbl 3eMIIH.
OnenuBath Bknaa C. Muepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha NPOUCXO0XKACHUE )KU3HU Ha 3eMJIE.
OnucbiBaTh yCIIOBUS, HEOOXOAUMBIE
JJ1s aOMOTEHHOTO CUHTE3a
OPraHUYECKUX COCIMHECHUU.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKIIH MPOIECCHI
F€HETUYECKOr0 KOMUPOBAHUS

u (hepMEHTATUBHAS AKTUBHOCT.
OOG0CHOBBIBATH HEBO3MOKHOCTh
MMOBTOPHOTO BO3HUKHOBEHHUS KU3HU
Ha 3emJe
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CHUHTE3a OPTAHUYECKUX COCTMHEHUIN
B IIEpBUYHOM aTMOchepe»

4.3 | Uctopus 3emin u Uctopus 3eMiid u METObI €€ PackpriBaTh copepxaHue TEPMUHOB
METO/IbI €€ U3YUCHHS n3yueHus. Vickonaempble OPraHM4eCKUe | U MOHSATUI: T€0XPOHOIOTUS
ocTaTKU. [ €OXpOHOJIOTHS U €€ METO/Ibl. | (OTHOCUTEIIbHAS, a0COIOTHAS),
OTHOcHUTeNnbHAS U a0COIIOTHAS OKaMEHEJIOCTU, METOTbI
reoxpoHoJiorusi. ['eoxpoHonoruyeckass | reOXpOHOJIOTUH, FT€0OXPOHOJIOTHYECKAast
IIKaJIa: 0HBI, 3Pbl, IEPUOJIbI, FTTOXH. IIKaJa: S0HBI, 3PbI, IEPUOJIbI, FTTOXH.
JleMoHCTpanun XapakTepu3oBaTh METOAbI U3yUCHUS
Tabauyvt u cxemol: HUCTOPUU 3€MIIH.
«"eoxpoHOIOTUYECKAS LITKATIAY. [lepeuuncnsateb pa3aesnbl
O6opynoBaHme: KOJJIEKIIUU r€OXPOHOJIOTMYECKON IIKAJIBI.
OKaMEHEJIOCTEH, MOJIe3HBIX O1neHrBaTh 3HAYEHUE UCKOIMTAEMbIX
HMCKOMAEMBbIX; MYJISIKU OPTaHUYECKUX OCTAaTKOB JIJIsl U3yUYEHUS] UCTOPUU
OCTaTKOB OPraHU3MOB. Pa3BUTHS KU3HU Ha 3eMIIe.
JlaGoparopnas padora OOBSCHATH XapaKkTep pacupeaesICHUs
«M3yuyeHure 1 onMcaHne NCKOMaeMbIX MCKOMAaeMbIX OCTaTKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBATHh METO/IbI A0COFOTHOM
Y OTHOCHUTEJIbHOUM T€OXPOHOJIOTUN
4.4 | HavaybHBIE TaITBI HauanbsHble Tamnbl opraHuyecKou PackpriBaTh cofep:kaHuE TEPMUHOB U

OPTraHUYECKOMN
3BOJIIOLUHU

sBostouu. [losiBeHue u 3BoOOLHS
MIEPBBIX KJIETOK. JBOJIIOLIHS
MeTabonn3ma. Bo3HUKHOBEHHE MEPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIJIEHKH KaK aHaJIoT NEPBBIX

Ha 3emuie cooO1iecTB. CTpOMaTOIUTHI.
IIpokapuoThI ¥ 3yKapuOTHI.

ITOHATUH: KIIOCJIEAHUN YHUBEPCAIIbHbIN
00U IPEIOK», OJTHOKIETOUHBIE
OpraHu3MBbl, IPOKAPUOTHIL, DYKapUOTHI,
CUMOMOTeHe3.

XapakTepu3oBaTh HayaIbHbIE HTAIlbl
OPraHUYECKOM IBOJIIOLMH.
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[IponcxoxaeHue 3ykapuoT
(cumOuoreHes). DBOITIOLMOHHOE
MIPOUCXOKIECHUE BUPYCOB.
JdemMoHcTpanuu

Tabnuywl u cxemol: «HavanbHbIe STAIIBI
OpraHUYecKoM 3BoNIIOUNY, «Cxema
o0pa3oBaHUsI 3YKApUOT MMyTEM
cumoOunorenesa», «CTpoeHHe BUpyca»

[TpuBoauTH MpUMEPHI apoMOp(H030B
MIEPBBIX OJHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U I0Ka3aTeNIbCTBA THIIOTE3bI
cuMOunoreHesa.

JlokasbIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHIPHUNA U TIIACTH]I, UX
MPOUCXO0KICHHUE OT MPOKAPHUOTUYECKHUX
KJIETOK.

Jlenatb BBIBOJIbI O 3HAUEHUHU
BO3HUKHOBEHUS (DOTOCHHTE3A,
(bopMHpoBaHU SAPA IS TaTbHEHIIETO
pa3BUTHS )KU3HU HA 3eMJIE.
XapakTepu3oBaTh THIOTE3bI
MIPOUCXO0KICHUS BUPYCOB

4.5

DBOTIOLUS YKAPUOT

IIponcxoxaeHrne MHOTOKJIETOUHBIX
OpraHn3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

JlemoHCcTpanuu

Iopmpem: U. 1. MeuHuKOB.

Tabnuywl u cxemol: «HaganbHbIE STAITBI
OpraHUYecKoil 3BomOIUn», «Crucrema
KUBOU MPUPOIBD»

PackpbiBath copepkanne TEPMUHOB
Y TIOHSTUI: POKAPUOTHI, SyKAPUOTHI,
MHOTOKJIETOYHOCTD, CIICIIUATN3aIUs
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh 0COOEHHOCTH
DYKAPUOTUYECKHUX U MPOKAPUOTHIECKUX
OpPTaHU3MOB.

Ha3wiBaTh OCHOBHBIE apOMOP(O3bI
DYKapHOT U OIICHUBAThH UX 3HAYCHUE
JUTSL TaTbHENIIET0 Pa3BUTHS JKU3HU
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4.6

OCHOBHBIE dTAITbI
ABOJIIOLIUA
PaCcTUTEIIBHOTO MUPa

OCHOBHBIE 3TaIlbl 3BOJIFOLIMY BBICIIUX
pacteHuii. OcHOBHbIE apoMOp(O3bI
pacTeHui. Beixo pacTeHuil Ha Cy1y.
IlosiBEeHME CIOPOBBIX PACTEHUN U
3aBOEBaHME UMU CylI. CEeMEHHBIE
pacrenus. [ IponcxoxxaeHne BETKOBBIX
pacTeHuil.

JdeMoHcTpanuu

Tabnuywvl u cxemvl: «ApoMopdo3b
pacteHuit», «PUHHOPUTEI,
«OIHOKIETOYHBIE BOJIOPOCIIN,
«MHOTOKJIETOYHBIE BOJOPOCIT,
«Mxwn», «[TanopoTHUKNY,
«l"onocemenHsble pacTeHus», « OpraHbl
LBETKOBBIX PACTEHUI».
OO6opynoBanme: repoapuu pacTCHUMA
Pa3JIMYHBIX OT/IEIIOB.

IIpakTnueckas padora

«M3ydenne ocoOeHHOCTEN CTPOCHUS
PACTEHHI pa3HbIX OTAEIOB

PackpriBaTh copepikaHue TEPMUHOB
Y TTOHSITUI: BOJIOPOCIH, pPUHUO(DHUTHI,
MXH, TAIOPOTHUKOOOpa3HbIE, CCMECHHBIE
NaroOpPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OECIonoe
noKkoJjieHue (Cropodur), IoJI0BOE
NoKoJieHHe (raMeTour).
[lepeuncnsiTh OCHOBHBIE TaITbI
HBOJIIOLIUU PACTUTEIBHOIO MUPA.
HaswiBaTh 0CHOBHBIE apOMOP(O3BI
pacTeHuM U OLICHUBATh UX
HBOJIFOLIMOHHOE 3HAYEHUE.
CpaBHUBaTh 0COOEHHOCTH CTPOEHUS
pacTeHUl pa3HbIX OTEIIOB

4.7

OCHOBHBIE 3TAITbI
3BOJIFOLIMH YKUBOTHOTO
Mupa

OCHOBHBIE JTaITbI 3BOJIOIHH
KUBOTHOTO MUpa. OCHOBHbIE
apoMopQo3bl JKUBOTHBIX. BeHckas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.
IIepBbie XOpaOBbIE KUBOTHBIE. JKU3HD
B BOJIE. DBOJIIOIUS TO3BOHOYHBIX.

PackpriBaTh conep:kaHue TEPMUHOB

Y TIOHATHN: IPOCTEUIINE,
IJIACTUHYATHIE, KAILIEYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, YICHUCTOHOTHE, PHIOBI,
36MHOBO/IHBIE, TPECMBIKAIOIINECH,
ITULBI, MJIEKOIIUTAIOIINE, IKTOIEPMA,
DHTOJIEPMA, ME30IepMa, IBYCTOPOHHSIS
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[Tpoucxoxaenne ampuomii

u pentunui. [Ipoucxoxaenne
MJleKonuTaromux 1 ntuu. [puanun
KIIF0YeBOT0 apomopdo3a. OcBoeHHUE
0eC03BOHOYHBIMU U IIO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

JemoHCcTpanuu

Tabauyst u cxemvi: «CxeMa pa3BUTHS
KUBOTHOT'O MUPa», «KApomMop(o3bl
KUBOTHBIX», «IIpocreniuey,
«KumegnonosoctHeiey, «IInockue
qepBm», «UaeHucronoruey, « PoIOb,
«3E€MHOBO/IHBICY,
«IIpecmebikaromuecs», «lItumbn,
«MIEKOUTAIOIIHUE.
Ob6opynoBanme: KOJUICKIINU
HAaCEKOMBIX; BIaKHbIE MpenapaThl
’KUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUICKITUH UTJIOKOXKHUX; CKEJICThI
MMO3BOHOYHBIX KUBOTHBIX; UyUeJia MTHI]
Y 3BEPEN.

IIpakTHuyeckas padora

«M3yuenune ocoOeHHOCTEN CTPOEHUS
MMO3BOHOYHBIX KUBOTHBIX)

CUMMETPHUSI, TEIIIOKPOBHOCTD.
[IepeuncnsiTb OCHOBHBIE JTAIIbI
ABOJIFOLIAH JKUBOTHOTO MHUPA.
Ha3sbpiBaTe OCHOBHBIE ITpeaianTaluy,
CIIOCOOCTBOBABIIIKE BHIXO1Y dKUBOTHBIX
Ha CyIy.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOU CUCTEMBI JIJIS IPUCTIOCOOTIEHUS
JKUBOTHBIX K YCIIOBHUSIM OKPY>KaroIlei
CpEBbL.

OOBSACHSITH IPUUUHBI SBOJTIOIIMOHHOTO
paclBeTa HaCEKOMBIX, KOCTHBIX PbIO,
IITHL], MJIEKOTTUTAO X

4.8

PasButue xxusuum
Ha 3emiie

Pa3Butue xxu3Hu Ha 3eMiie 1O dpaMm
Y MIEPUOJIaM: apX€H, ITPOTEPO30H,
MaJjieo30u, Me3030M, KaliHO30M.

PackpsbiBaTh coziepKaHuE TEPMUHOB
Y TIOHSATUM: apXei, apxebakTepuu,
[IMaHOOAKTEPUH, TPOTEPO30H,
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OO11as xapaKTepUCTHKA KITuMaTa

Y T€OJIOTUYECKHUX IIPOLIECCOB.
[TosiBneHue U pacuBeT XapaKTepHBIX
OpraHu3MOB. YTIIe0Opa30BaHUE: €TO
YCIJIOBHS U BIMSTHUE HA Ia30BbIl COCTAB
aTMocQepBhl.

MaccoBsle BBIMUpaHUs —
HKOJIOTUYECKUE KPU3HUCHI TPOILIOTO.
[IpyunHBI U CIEICTBUS MaCCOBBIX
BbIMHpaHnii. COBpEMEHHBIN
DKOJIOTMYECKUN KPU3HC, €TO
ocobennoctu. [Ipobiiema coxpaneHus
Oropa3zHoo0Opasus Ha 3emJie.
JemoHCcTpanuu

Tabnuywl u cxemol: «Pa3BUTHE KU3HHA
B apXEHCKOU dper, «PazBuTue x)u3Hu
B IIPOTEPO30MCKOM 3per, «PazBurue
KW3HU B NIAJICO30MCKOU 3pe»,
«Pa3BuTHe KU3HU B ME3030MCKOM 3peE,
«Pa3BHUTHE )KU3HU B KATHO30UCKOU
ape»

najaeo30M, KeMOpHuii, OpAOBUK, CUITYD,
JIEBOH, KapOoH, iepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPIHOHBI, TAHITUPHBIC PHIOHI,
KOTHJIO3aBPbl, M€30301, [ OH1BaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOMHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
O€JIEMHUTBI, aAMMOHUTBI, TUHO3ABPHI,
apXeoNTEePUKC, TOKPHITOCEMEHHEIE,
KalHO30M, NaJIeOTreH, HEOT'eH,
aHTPOIOreH, MAaCCOBOE BRIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe 110 3paM U MEPHUOJIaM.
VYcranaBiIuBaTh 3aBUCUMOCTh MEKTY
re0JIOTMYECKUMHU MPOLIeccamMH,
M3MEHEHUSIMU KJIMMaTa 1 IpolieccaMu
B JKHBOW NPUPOJIE.

OOBSCHITH NPUUYUHBI PACIBETA
CUCTEMATUYECKUX IPYII OPraHU3MOB
B Pa3JIMUHbBIC APbI U EPUO/IBI.
AHaJIM3UPOBATH TPUYUHBI U CIIEJCTBUS
MacCOBBIX BBIMUPAHUIA.

HasbiBaTh 0CHOBHBIE apOMOP(HO3bI
pPacTeHUN U )KUBOTHBIX.

[IpuBOaNUTH NpUMEPHI NEPEXOTHBIX
dbopM OpraHu3MoB.

AHaJIM3UPOBATH MyTH PELICHUS
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po0OJIeMbl COXpaHEHHS
OonopazHooOpasust Ha 3emiie

4.9 | CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

CoBpeMeHHas CUCTEMa OPraHUYeCKOTo
mupa. [IpuHImne! Ktaccudukaum
opranu3mMoB. OCHOBHBIC

CUCTCMATUUYCCKHUC I'PYIIILI OPIraHU3MOB.

JlemoHCTpanuu
Tabnauywvt u cxemor: «CoBpeMeHHast
CHCTEMa OPTraHNYeCKOTO MUPA»

PackpbiBath coqepkanre TEpMUHOB

Y MOHATUNA: OAKTEPUH, APXEH, BBICILIE
pacTeHusl, 3eJI€HbIe BOJOPOCIIH,
OarpsitHku, Oypbie BOJIOPOCH,
MOXOBU/IHBIE, TAIIOPOTHUKOBH/IHEIE,
XBOLIEBUIHbIE, IJITAYHOBU/HBIE,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
IPOTHUCTBI, KUIIIEUHOIOJIOCTHBIE,
IUIOCKHE YEepPBU, KPYTJIbIE YEPBH,
KOJIbYaTble YEPBH, YICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOXKHUE, XOPOBHIE,
rpuOBbl, INIIAWHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MHPA;
Ha3bIBATh OCHOBHBIE CUCTEMATUYECKHE
IpyMNIbl OPTaHU3MOB.

OOBSICHATH MPUHIUIIBI KJIACCU(UKALTUU
OpPraHu3MOB.

[lepeuncnaTh OCHOBHBIE MPU3HAKU
IPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX M OYPBIX BOJIOPOCIIEH.
[TpuBOIUTH MPUMEPHI TIPEACTaBUTENCH
OCHOBHBIX CHCTEMAaTUYECKUX TPy
OpPraHHU3MOB

NToro uacoB nmo teme

15
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Tema «l'[poncxomneﬂne YCJI0BCKA — aAHTPOIIOI'CHE3))

5.1 | Artpononorus — 1 Paznenbl v 3a1a4un aHTPOIIOJIOTUU. PackpsiBaTh coziepkaHne TEPMUHOB
HayKa O YEJIOBEKE Metobl aHTPOIIOJIOT U H. Y TIOHSATHN: aHTPOIIOJIOT U,
JleMoHCTpanun MOp(OJIOTHs, aHTPOTIOTeHE3,
Tabnuyvl u cxemol: «MeTOIbI AHTPOIIOMETPHUSI, PEKOHCTPYKIIHS,
AHTPOIIOJIOTUI. apxeoJIorusi, 3THOrpadus.
OobopynoBanme: MyJIsKU HasbiBate pa3aensl v 3a1aun
OKaMEHEJOCTEN, IPEAMETOB aHTPOIIOJIOTUU.
MaTepPHUaIbHOU KYJIbTYPHI IPEJIKOB XapakTepu3oBaTh METObI
yesioBeka; poTorpaduu HaX0J0K AHTPOITOJIOTHH U CPABHUBATH
MCKONAEMBIX OCTATKOB YEIOBEKA UX MEX]Ty COOO.
BriiensaTs BOIpOCk! 3BOJIIOLIAN
YeJI0BEKa, UCCIIENYEMBIE IIPU TOMOILIH
Pa3JINYHBIX METO/IOB
5.2 | Pa3Butue 1 CraHoBIIEHUE IPEICTABICHUN PackpriBaTh coniep:kaHre TEPMUHOB
IIPEICTABICHUN O NMPOUCXO0KICHUH YEIIOBEKA. Y NIOHATHN: aHTPOIIOI€HHAs TEOPUs,
0 IPOUCXOKIACHUN Penurno3susie BO33peHus. TpynoBas Teopusi, Homo sapiens.
YeJI0BeKa CoBpeMEHHBIE HAYYHBIE TEOPHH. OuenuBath Bkiaa Y. lapsuna

JdeMoHcTpanuu

Topmpem: Y. JlapBuH.

Tabnuywvl u cxemolr: «MeToIBI
AHTPOIIOJIOTUIY.

Oob6opynoBanme: MyJIsKU
OKaMEHEJOCTEN, IPEAMETOB
MaTepuaJbHON KYJIbTYPbI IPEIKOB
YEJI0BEKa; penpoyKIUN
(boTorpadun) kapTun

B Pa3BUTHE NPEICTABICHUN

O MIPOUCXOXKACHUY YETIOBEKA.
AprymMEHTUPOBAHHO KPUTUKOBATh
PEIUTUO3HBIE IPEACTABICHUS

O IPOUCXOKIAECHNUH YEJIOBEKA C MMO3ULUN
€CTECTBEHHBIX HayK.

XapakTepu30oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHHUSI YEIIOBEKA
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¢ MU(POJTIOTUICCKUMU
1 OMOJIEMCKUMHU CIOKETaMU
MIPOMCXOXK/ICHHS YeJIOBEKa

53

MecTto yestoBeka
B CUCTEME
OPraHUYeCKOTO MHUpa

CX0ACTBO 4€NOBEKA C JKUBOTHBIMH.
CucremaTuueCcKO€E MOJ0KEHNE
yenoBeka. CBUIETENbCTBA CXOCTBA
YeJI0BEKa C )KUBOTHBIMH:
CpaBHHUTEIHLHO-MOP(]OIOTHIecKue,
AMOpHOJIOTHYECKHE, PUZHOIIOTO-
OMOXUMHYECKHE, ITOBEICHUCCKHE.
OTnuuus 4enoBeKa OT )KUBOTHBIX.
[IpssMOXOKI€HUE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAJIbHOM
CUCTEMBI.

JlemoHCTpanuu

Tabnuywvl u cxemot.: «I'0JIOBHOM MO3T
YesioBekay, «YemoBekooOpas3HbIe
00e3bsHbDY, «CKeNeT YelioBeKa 1
CKEJIET IMUMIIaH3e», « Py 1MMEHThI U
aTaBU3MBbD».

ObOopynoBaHme: CKEIIET YEIIOBEKA;
MOJIe/Ib Uepera YeaoBeKa U yepena
IMMITIaH3€; MOJIEJIb KUCTH YEJI0BEKa U
KHUCTH IIMMIIaH3E.

JlaboparopHnasi padora

«M3ydenne 0coOOCHHOCTEH CTPOCHHUS

PackpbiBaTh comepxaHue TEPMUHOB
Y TIOHATHI: pyJUMEHTHI y YEJIOBEKA,
aTaBU3MBI y YEJIOBEKA,
PSIMOXOXKACHHE, BTOpAsi CUTHATbHAS
cucTeMa.

OnpenensaTe CHCTEMaTHIECKOE
MOJIOKEHHUE YEJIOBEKA B OPTaHUIECKOM
MUpe.

BBISBIIATE 4epTHI CXOJICTBA M PA3TUIMS
YeJIOBeKa M JKUBOTHBIX.
XapakTepru30BaTh CBUCTEIIHCTBA
CXOJICTBA YEJIOBEKA 1 YKHBOTHBIX
(cpaBHUTENBHO-MOP(HOIOTUYECKHE,
AMOPHOJIOTHYECKHE, PUZHOIIOTO-
OMOXMMHUYECKHE, TTOBEICHUECKUE).
[TpuBOAUTH IPUMEPHI ATABU3MOB

U PyJIMMEHTOB Yy YeJIOBEKA.
OmnwuceIBaTh MPU3HAKU YEIOBEKA,
chopMUpOBABIIIKECS B CBSI3U

C IpEeBECHBIM 00Pa30M JKU3HU MPEAKOB
U TIPSIMOX 0K JICHUEM.

BEISBISTS IPUYUHBI 0COOEHHOCTEH
CTpOEHUS Yepera YeIoBeKa

110 CPAaBHEHHUIO C YEITOBEKOOOPA3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKICHUCM))

00€3bsIHAMH.

CpaBHHUBATH OPYIUIHYIO AEATEIBHOCTD
YEJIOBEKA U JKUBOTHBIX.

CpaBHUBaTh 0COOEHHOCTH BBICIIIECH
HEPBHOM JEATEILHOCTH YEI0BEKa

U KUBOTHBIX

5.4 | IBWKyIIHE CHITBI JBxyiye cuiibl (hakTophl) PackpbIBaTh cOJIepKaHUE TEPMUHOB
(paxTopsr) aHTPOITOTeHE3a: OMOJIOTHUSCKHE, Y TIOHATHN: HACTIECICTBEHHAs
aAHTPOIIOTeHEe3a coruaibHbie. COOTHOIICHUE W3MEHYUBOCTb, ECTECTBEHHBIN O0TOOD,

OMOJIOTMYECKHUX U COIUATIbHBIX OpyJIuitHas A€ TEIbHOCTD, TPYIIIOBOE
(haKTOpPOB B aHTPOITOTCHE3E. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JleMoHCTpanun XapakTepu3oBaTh IBMKYIINUE CHITbI
Tabauywl u cxemvl: «JIBUXKYILME CUIIBI | aHTPOTIOTEHE3a: OMOJIOTHIECKUE
AHTPOIIOTCHE3a. U COITMAIbHBIC
O6opynoBanme: MyJISKH ITPEAMETOB
MaTepUabHON KYJIbTYPHI IPEKOB
YeJIoBeKa

5.5 | OcHOBHBIE CTAIUH OCHOBHBIE CTAIMM AHTPOIIOreHE3a. PackpsiBaTh coziepxaHre TEpPMUHOB

aHTpPOIIOTeHE3a

Pannue yenoBekooOpazHbie 00e3bsIHbI
(IPOKOHCYJIBI) U pAaHHUE TTOHTUJIBI —
o0ITre MPEIKN YeTT0OBEKOOOPa3HBIX
00€3bsH U JTIoJIel. ABCTPaTONUTEKH —
JIBYHOTHE IIPEAKH Jirojen. YenoBek
yYMEJbIi, EPBbIE U3TOTOBICHUS
opyauu Tpynaa. Henosek
MPSIMOXOJIAIIMA U MIEPBBIN BBIXO/T
mofel 3a npenensl Adpukn. Yenosek

Y IIOHATHI: aBCTpaIonuUTeK, Yenosek
yMenbid, YenoBek npsaMOXOsIINM,
Yenosek reinensoeprckuii, Yemosek
HEAaHAEPTAIbCKU, KPOMAaHbOHEII,
JICHUCOBCKHUM 4yenoBek, UenoBek
pa3yMHBI COBPEMEHHOTO THIIA,
MaJICOTCHETHKA.

XapakTepu30oBaTh OCHOBHbBIE CTaAUHN
AHTPOIIOTCHE3A.
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reiaenpoeprekuii — o0 MpeIoK
HEAHJEPTAIBCKOTO YEJIOBEKA U
YyeJIoBeKa pazymMHoro. Yemosek
HEaHIepTaJbCKUM KaK BUJ JIIOAEH
XO0JIOAHOTO KInMarta. YenoBek
pa3yMHBIA COBPEMEHHOT'O THUIIA,
JICHHUCOBCKHM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejenaMu Appuku.
[TaneoreHeTrka 1 NajJseoreHOMHUKA.
JlemoHCcTpanuu

Topmpemuwi: J1. Jluknu,

S1. A. Porunckui, M. M. I'epacumos.
Tabnuyvl u cxemwvl: « IBOITIOIUOHHOS
JIPEBO YEJIOBEKA», K ABCTPATIOIUTEK,
«YenoBek ymenslin», «HenoBek
MPAMOXO IS, «J|eHHCOBCKUI
yenoBek», «Heanaepranabiby,
«KpomanboHI1IBIY, «IIpeaku yemoBeka.
OobopynoBanme: MOJIENIH TOPCA
MPEJIKOB YEJIOBEKA; MYJISKH IPEIMETOB
MaTepUaIbHOU KYJIbTYpPhl IPEIKOB
YEeJI0BEKa

BBISBIATE MPOrpecCUBHBIE YEPTHI,
MOSIBUBIIIMECS Y IIPEJKOB YEJIOBEKA

Ha Pa3HBIX CTAAUSAX AaHTPOIIOTEHE3a.
[IpuBOANTE MpUMEpPHI TPEACTABUTEIICH
OCHOBHBIX CTQJIMM aHTPOIIOTCHE3A:
OMUCHIBATh UX AHTPOIIOMETPUUECKHE
JaHHBIE, 00pa3 JKU3HU U OPYUs TPYa.
CpaBHHUBATH IPEJCTABUTEIIEN OCHOBHBIX
CTaui aHTPOIIOT€HE3a

5.6

OBOIOIUA
COBPEMEHHOTO
4eJI0BEKA

DBOJIOLUSA COBPEMEHHOI'0 YETIOBEKA.
EcTecTBeHHbII 0TOODP B MOMYJISILIUSIX
4yenoBeka. MyTalMOHHBINA IPOLECC
u noaumopdusMm. [onynsiuronHble
BOJIHBI, Ipeii( TeHOB, MUTpalUs

PackpriBaTh cojiep:kaHre TEPMUHOB
Y MTOHSITUI: MyTallMOHHBIN MpOIIECC,
noJIMMOp(PU3M, MOMYJSLUOHHbBIC
BOJIHBI, JApeii( reHoB, MUTrpanus,
«3(heKT ocHOBATEN.
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1 «3(h(PEeKT ocCHOBATENS B MOMYJISIIUIX
COBPEMEHHOTO YeJIOBEKA.
JlemoHCcTpanuu

Tabnuywl u cxemwvl: «ITAIBI SBOTIOIUN
YEIIOBEKa

XapakTepu3oBaTh POJIb ECTECTBEHHOTO
0TOOpa B MOMYJISAIHIX COBPEMEHHOTO
YeJIoBeKa.

OrneHuBath poJib MyTaIMOHHOTO
mporiecca, MOMyJISIIHOHHBIX BOJH,
npeiida reHoB, Murpanuu, «3ddexra
OCHOBATEJISD» B OBOJIOIUHU TIOY SN
COBPEMEHHOTO YEJIOBEKA.

[TpuBOIUTH TPUMEPHI HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIMOHHBIC
BOJIHBI B OBOJIIOIIUN COBPEMEHHOTO
YyeoBeKa

5.7

YenmoBeueckue pachl.
MeXauCunIuIMHapHbIe
METO/Ibl aHTPOIIOJIOTUU

Yenoseueckue pacel. [lonsrue o pace.
Bonbiive pacel: eBporeouaHast
(eBpaswmiickas), aBCTpaIo-HETPOUTHAS
(?KBaTOpHUAlIbHAS ), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). Bpems

U IIyTH pacceeHus YeloBeKa 1o
miaHeTe. EAMHCTBO YeoBEYECKUX pac.
Hay4nast HecocToATenbHOCTh pacu3Ma.
[IpucrnocoOaeHHOCTh YeoBeKa

K Pa3HbIM YCIIOBUSIM OKPY>KaloIIen
cpenbl. Brnusinue reorpaduueckoii
cpenanl U apeiida reHoB

Ha Mop(dosoruto u HGU3NOIOTHIO
YeJI0BEeKa.

MeXTUCIUTITMHAPHBIE METOTBI

PackpsiBaTh cofep:kaHuE TEPMUHOB

Y MOHSATHUI: paca, pacoreHe3, PacCu3M,
COLMAJIBHBIN JaPBUHU3M.
XapaxkTepusoBaTh MPU3HAKKU OOJIBIIUX
pac 4es0BeKa: eBPOIEOUTHON
(eBpa3miicKoOii), aBCTPaIO-HETPOUTHOM
(?KBaTOpPUANILHOMN ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKaHCKOM).

BBISBIATH MPpUYHUHBI BOSBHUKHOBEHUS
YeJIOBEYECKHX pac.

[TpuBOANTH IPUMEPHI ATANITUBHBIX
MPU3HAKOB Y TIPEICTaBUTENEH
YeJIOBEYECKHX pac.

[IpuBOAUTH CBUETENHCTBA EIUHCTBA
IIPOUCXO0KICHUS YETIOBEUECKUX Pac.
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B (pu3mdeckoit (OMOIOruIecKoil)
AHTPOIOJIOTHH. DBOJOIIMOHHAS
AHTPOMOJIOT S U NAJIEOAHTPOIIOIOT U
YEJIOBEYECKHUX MTOIYJISLUN.
buoconuanbabie UCcIe10BaHUA
MpUPOAbI yenoBeka. Mccnenopanue
KOABOJIIOIUU OMOJIOTUYECKOTO

Y COLMAIBHOTO B YEJIOBEKE.
JlemoHCcTpanuu

Tabnuywvl u cxemwvi: «Pacel yeIoBeKay.
IIpakTuyeckasi pabora

«3y4eHmne 3KOJTOTMUECKUX aIanTaun
YEJI0BEKA»

ConocTaBisTh aJalTUBHBIE TUIIBI
JIIOZIEN C PACOBBIMU IIPU3HAKAMH.
Jloka3bIBaTh HAy4YHYIO
HECOCTOATEIILHOCTDh Pacu3Ma

Hroro yacos no teme 10
6 | Tema «9K0JI0THSI — HAYKA 0 B3AUMOOTHOLIECHUAX OPraHN3MOB M HAIOPTAaHNU3MEHHBIX CHCTEM C OKpY Karouei
cpenoin»
6.1 | 3apoxneHue 1 3apoXkKICHNE U pa3BUTHE 3KOJOTUU PackpeiBaTh coznepkaHne TEPMUHOB

H PAa3BUTHUC 3KOJIOTHUHN

B Tpyaax A. 'ymbonbsara, K.®. Pyinbe,
H.A. CeBepuioBa, 3. I'ekkenns,

A. Tencnu, B.H. Cykauesa.

Paznensl u 3agaun 5K0JI0rUMN.

CBs13b DKOJIOTHH C IPYTUMHU HAyKaMHU.
JdeMoHcTpanuu

Ilopmpemoi: A. I'ymOonbaT,

K. ®. Pynwe, H. A. CeBep1ios,

D. I'ekkenb, A. TeHcu,

B. H. Cykaues.

Y TIOHATHUI: SKOJIOTHS, Ay TIKOJIOT U,
CUHAKOJIOTHS], 3KOJIOTHSI COOOIIECTB

1 DKOCHUCTEM, KOJIOTHS BUIOB

Y TIOITYJISILIAMN.

XapakTepu30BaTh OCHOBHBIE 3TaIlbl
3apOKICHUS U Pa3BUTHUS SKOJIOTUH KaK
HayKH.

[IpuBOIUTH IpUMEPHI OOBEKTOB
M3y4YECHUS SKOJIOTHH.

Ha3zpiBaTh OCHOBHBIE 3a7ja4H, CTOSIIIUE
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Tabnuywl u cxemoi.: «Pazaenbl
DKOJIOTHI

nepel Y4eHbIMU-IKOJIOTAMM.
Y cranaBiIMBaTh B3aUMOCBSI3b DKOJIOT MU
C APYTUMHU HayKaMH

6.2 | MeToipl SKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHMH IS UeJI0BEKa

Mertonsl 3xonoruu. [lonessie
HaOII0/IeHNs. DKCIIEPUMEHTHI

B 9KOJIOTHU: IIPUPOJIHBIC

u 1abopaTtopHble. MoienupoBaHnue
B DKOJIOTUU. MOHUTOPUHT
OKPYXarOIIEH CPEAbL: TOKAIbHBIM,
PErHOHANBHBIN U TJI00ATBHBIH.
3HaYCHHUE HKOJIOTMYECKUX 3HAHUU
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH
YEJI0BEUECTBA C MPUPOJIOH.
PopMUPOBAHUE IKOJIOTMUYECKON
KYJbTYPbI U KOJIOTUYECKON
IPAMOTHOCTH HACEJIEHUS.
JleMoHCcTpanun

Tabauywl u cxemor: «MeToabl
AKOJOTUMN», «CXeMa MOHUTOPUHTA
OKPYXarOUIEH CPEIIbD».
JlaGoparopnas padora
«3yueHune METOA0B IKOJIOTUUECKHUX
HCCJIEIOBAHUIN

PackpsiBaTh cosiepkanie TEpMHUHOB

Y TIOHSATHI: TIOJICBBIC HAOIIOICHUS,
MOHHUTOPHUHT OKPYKarOIIeH Cpeibl,
MOJIETUPOBAHUE, SKCIIEPUMEHT,
MIPOTHO3MPOBAHUE.

XapakTepu3oBaTh METOIbI YKOJIOTHH.
[TpuBOAUTH MPUMEPHI MTOJTCBBIX
HAOIIOEHUH B DKOJIOTUH.

BBISBIIATE 0COOCHHOCTH MOHUTOPHHTA
OKPYXKAaIoIIeH CpeIbl Kak METo1a
DKOJIOTHYECKUX MCCIIETOBAHUI.
OO0OCHOBBIBATH 3HAUCHHUE
HKCIIEPUMEHTOB B 9KOJIOTHUYECKUX
HCCIIEIOBAHMSIX.

CpaBHHBaTh J1a00PaTOPHBIC

Y TIPUPOJTHBIC SKCTICPUMEHTHI KaK
METObI DKOJIOTHYECKHUX UCCIIETOBAHMIA.
OrneHrBaTh 3HAYEHNE IPOTHO3UPOBAHMS
KaK METO/a DKOJIOTHYECKUX
HUCCJIEIOBAHUM.

OO00CHOBBIBATH HEOOXOIUMOCTD
AKOJIOTUYECKUX 3HAHUU

JUISL COBPEMEHHOT'O YeJIOBEKa

NToro uacoB nmo teme
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Tema «Opranusmsl U cpea O0UTAHUSD)

7.1 | Dxonoruueckue 1 Dkonoruyeckue GakTopbl PackpsiBaTh coziepkaHue TEPMUHOB
(bakTopbI Y 3aKOHOMEPHOCTH UX JIEUCTBUA. Y TIOHSTHI: DKOJIOTMYECKUH (akTop,
Knaccuduxanus s3ko10ru4eckux OMOJIOTUYECKUN ONITUMYM,
(bakTopoB: abHOTHYECKHE, OTrpaHUYMBAIOIIUN (JIUMUTUPYOIINH)
OonoTuyeckue, antpornoreHusie. O0me | gaxrop.
3aKOHOMEPHOCTHU JIEUCTBUS Knaccudummpoats s3xoornueckue
sKoorudeckux gakropos. [IpaBuio (akTOpBI 110 pa3HBIM OCHOBAHUSM.
munumymMa (K. lnpenrens, XapakTepu3oBaTh 00IIHe
1O. JIubux). TonepaHTHOCTb. 3aKOHOMEPHOCTH JEHCTBUS
OBpUOMOHTHBIE U CTEHOOMOHTHBIE HKOJIOTHYECKUX (PAKTOPOB.
OpPTraHHU3MBI. OO0CHOBBIBATH JIEHCTBUE 3aKOHA
JleMoOHCTpanun ONTUMYMa 1 3aKOHA OrPAHMYHBAIOLIETO
Tabauyvt u cxemwvl: « IKOTOTHUECKUE dakTopa.
(akTopb. [IpuBOINUTH IPUMEPBHI:
OO6opynoBanme: repbapuun WJUTKOCTPUPYIOLIME TEUCTBUE ITPABUIIA
Y KOJUIEKIIUU PACTEHUI U )KUBOTHBIX, MUHHUMYMa, OTpaHUYHBAIOILIETO
MPUCTIOCOOJIEHHBIX K BIUSHUIO dakTopa, SBpUOHOHTHBIX
Pa3TUYHBIX SKOJOTUYECKUX (DAKTOPOB | U CTECHOOMOHTHBIX OPraHU3MOB
7.2 | AGuoTtHueckue 1 Abuornueckue GakTopBhl. PackpsiBaTh cosiepkanue TEpMUHOB
¢dakTopsl. CBET Kak CBeT Kak 3KOJOTHYEeCKUil (paxTop. Y TIOHSTHI: CBET, (POTONEPUOIU3M.
AKOJIOTMYECKU JleficTBHE pa3HbIX YYacCTKOB XapakTepu3oBaTh JEHCTBUE CBETA KaK
dakrop COJIHEYHOT'O CIIEKTPA Ha OPTaHU3MBI. HKOJIOTUYECKOTO (paKTopa.

DKOJIOTMYECKHE TPYIIIBI PACTEHUI

Y )KMBOTHBIX IO OTHOILIEHUIO K CBETY.
CurHasipHas poJib CBETA.
DOTOINEPUOIU3M.

CpaBHUBATH JIEHCTBUE Pa3HBIX
YYaCTKOB COJTHEYHOTO CIEKTPA
Ha OpPTraHU3MBbl.

BbIsSIBISIT 0COOCHHOCTH CTPOCHUS
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JleMoOHCTpanun

Tabnuywr u cxemol: «CBETOBOM
CIEKTP», «IKOJIOTHIECKHUE TPYTIIIBI
’KUBOTHBIX 10 OTHOITICHUIO K CBETY.
O06opynoBanme: repdbapun
CBETOJIFOOUBBIX, TCHEIIOOUBEIX U
TEHEBBIHOCJIMBBIX PACTCHHUI;
CBETOJIFOOMBBIC, TCHEITFOOUBBIC 1
TEHEBBIHOCIIMBBIC KOMHATHBIC
pacTeHusl.

JlaGoparopnas padora
«BpIsiBIEHME NpUCTIOCOOIEHUI
OpraHHU3MOB K BIIMSTHHIO CBETA)

Y KU3HENIEATEIIbHOCTH PaCTEHUI
Pa3HbIX 3KOJOTMYECKHUX TPy

10 OTHOILIEHHIO K CBETY
(cBeTomOOMBBIC, TCHEIOOMBBIC,
TEHEBBIHOCIIUBBIE).

ITIpuBOAUTE IPUMEPHI PACTEHUN Pa3HBIX
HKOJIOTMYECKUX IPYII 10 OTHOLIEHUIO
K CBETY.

BhIsSBASTE 0COOEHHOCTH CTPOCHHUS

U JKHU3HEJIEATEIbHOCTH KUBOTHBIX
Pa3HbIX SKOJOTMYECKUX TPy

10 OTHOIIEHUIO K CBETY (JIHEBHBIE,
CyMepeyHbIe, HOUHbIE).

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
Pa3HBIX 3KOJOTHYECKUX IPYIIIT

M0 OTHOILIEHHIO K CBETY.
OO00CHOBBIBATh 3HAYCHHE
dboToneprnoan3Ma B )KM3HU OPTaHU3MOB
Y 1151 IPAKTUKH CEJIBCKOI0 X0341CTBA

7.3

AolOuornyeckue
(akTopsl.
TeMmrmeparypa kak
AKOJIOTUYECKUM

daktop

Temmepartypa Kak 3KOJIOTHYECKUI
dakrop. /lefictBue TeMepaTypbl
Ha opranu3msl. I1oMikunorepMHsie

Y TOMOMOTEPMHBIE OPTaHU3MBI.
OBPUTEPMHBIE U CTCHOTEPMHBIE
OpraHU3MBbl.

JlemoHCTpanuu

Tabauywl u cxemol: « TemIIOKPOBHbBIE

PackppiBaTh cofiepKaHue TEPMUHOB

Y TIOHSITUIA: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJI0JHOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, SBPUTEPMHEIE
OpraHu3Mbl, CTCHOTEPMHBIE OPraHU3MBI,
TEPMOPETYJIALIHSL.

XapakTepu3oBaTh ICHCTBUE

127




KUBOTHBIE», «X0JIOJJTHOKPOBHbIE
KUBOTHBIEY.

OO6opynoBanme: repbapuu

1 KOJUICKIIMH TETUIOTFOOMBEIX,
3UMOCTOMKHX, MOPO30yCTOMYHBBIX
PACTEHHUI; Yyyesa NTULl U 3BEpEN.
JlaGopaTopHas padora

«BpIsiBIIEHHE TTPUCTIOCOOTICHUIMA
OpPraHU3MOB K BIIUSIHUIO TEMIIEPATYPbD»

TEMIEPATypPhbl HA OPraHU3MBI.
BbIsBIIATE 0COOEHHOCTH CTPOEHUS

U KU3ZHEAEATEIbHOCTH
MOMKUIIOTEPMHBIX (XOJIOAHOKPOBHBIX )
¥ TOMOMOTEPMHBIX (TEMIOKPOBHBIX )
KUBOTHBIX.

[IpuBOINTH NPUMEPHI HOUKUITIOTEPMHBIX
(XOJI0THOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) KUBOTHBIX.
BbIsBIIATE 0COOEHHOCTH CTPOEHUS

Y KU3HEICATeIIbHOCTH TEIIOTIO0NBHIX,
3UMOCTOUKHUX, MOPO30YCTOUUYHUBBIX
pacTeHui.

[TpuBOAUTH TPUMEPHI TEIUIOTIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYMUBBIX
pacTeHui.

[IpuBOAUTH TPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OPraHU3MOB

7.4

AOuoTHYECKHE
dakTopsl. BraxxHoCcTh
KaK SKOJIOTUYECKUI

(dakrop

Bra)XHOCTB KaK 5KOJIOTUYECKUU
dakrtop. [Ipucnocobiennst pacTeHmit

K MOJIEPKAHUIO0 BOJHOTO OalaHca.
Knaccudukanus pactenuit

10 OTHOIIIEHUIO K BOJE.
[IpucnocoOneHus ;KUBOTHBIX

K U3MEHEHUIO BOAHOTO PEXKHUMA.
JleMoHCTpanun

Tabauibl ¥ cxembl: «OU3NOTOTUYECKUE

PackpriBaTh conepkaHue TEPMUHOB

Y TTOHSTHH: BIQXKHOCTb, TUIPODUTHI,
TUTPOPUTHL, ME30(PUTHL, KCEPODPUTHI,
’KUBOTHBIE: BOJHbBIE, TIOJTYBO/HbIE,
Ha3eMHbIC.

XapakTepus3oBaTh JHCTBUE BIAKHOCTH
KaK 9KOJIOTHYECKOro (pakTopa.
BhISBIATE 0COOEHHOCTH CTPOEHMUS

Y KU3HECSTEIbHOCTH PACTCHUI
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aJlanTaIy >KUBOTHBIX).
OO6opynoBanme: repbapun pacTCHUM,
OTHOCSIIUXCS K TUTPOUTAM,
kcepoduram, Me30dhuTamM, KOMHATHBIC
pacTeHus: JaHHBIX TPYMII.
JlaboparopHasi padora
«AHaToMUYeCKrEe 0COOCHHOCTHU
pacTeHU U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX DKOJIOIMYECKHUX IPYIII 110
OTHOUIEHUIO K BOJIE.

[IpuBOINTH IPUMEPHI PACTEHUI PAa3HBIX
DKOJIOTHYECKHUX TPYIII [0 OTHOLIEHUIO
K BOJIE.

BbIABIATE aHATOMUYECKHUE

1 (pU3M0JIOTHUECKUE TPUCTIOCOOJICHUS

KMBOTHBIX K U3MEHEHUIO BOJIHOTO
pexuMa.

[IpuBOAUTH ITPUMEPHI BOJHBIX,
ITOJIYBOJHBIX U HA3€MHBIX )KUBOTHBIX

7.5

Cpenbl ooutanus
OpraHu3MOB

Cpenbl 0OuTaHusl OPraHUu3MOB: BOJIHAS,
HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
TITyOMHHAS TTOAITOYBEHHAS,
BHyTpHOpranu3MeHnHas. Ousmko-
XUMHUYECKHE 0COOCHHOCTH Cpe/l
OoOWTaHUS OPTaHU3MOB.
[IpucnocoGieHust OpraHu3MoB K )KU3HU
B pa3HbIX cpejax.

JdeMoHcTpanuu

Tabauywvt u cxemovi: «Cpenpl OOUTAHUS
OpPTaHU3MOBY.

Ob6opynoBanme: KOJUICKIIMU
’KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax

PackpsiBaTh conepxanue TEpMUHA
«cpenia OOUTaHUs.

XapakTepu3oBaTb 0COOCHHOCTH
BOJIHOW, HA3€MHO-BO31yIIIHOM,
MOYBEHHOMW, NTYOMHHO NOAIMTOYBEHHOM
Y BHyTPUOPTraHU3MEHHOU Cpel
oOuTaHMsl.

CpaBHuBaTh (HU3UKO-XUMHUECKUE
YCJIOBUS Pa3HBIX Cpejl OOUTaHMUS.
BoIsSIBASITE UepThI TPUCIIOCOOICEHHOCTH
OpraHU3MOB K OOUTaHUIO B BOJIHOI,
Ha3€MHO-BO31YIIIHOW, IOYBEHHOM,
BHYTPUOPTraHU3MEHHOU cpenax
oOuTaHMs.

[IpuBOINUTH NPUMEPHI OPTraHU3MOB,
oOUTAIOUIMX B Pa3HbIX Cpeaax
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7.6 | buonornyeckue buonornueckue putmbl. BHemHue PackpsbiBaTh coep:kaHre TOHATHS
PUTMBI Y BHYTpeHHHE pUTMbL. CyTOUYHBIE «OUOJIOTHYECKUE PUTMBIY.

Y TOAUYHBIE PUTMBL. XapakTepuzoBaTb 0COOCHHOCTH
[Ipucnoco6IeHHOCTh OPTraHu3MOB BHEIIIHUX, BHYTPEHHUX, CyTOUYHBIX
K CE30HHBIM U3MEHEHUSM yCIOBHUI Y TOAUYHBIX OMOJIOTUUECKUX PUTMOB.
KU3HH. [IpuBOIUTH PUMEPHI IPOSIBJICHUS
JleMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y PA3HBIX
Tabauywl u cxemol.: «buonorudeckue OpPraHu3MOB.
PUTMBI». BhISBIATH 4epTHl IPUCTIOCOOIEHHOCTH
OO6opynoBanme: repbapuu u OpPraHU3MOB K CE30HHBIM M3MEHEHUSIM
KOJUIEKIIMY PACTEHUM U )KUBOTHBIX, YCIOBUH KU3HHU.
o0JaaronmX YepTaMu OnuchIBaTh CE30HHBIE SBJICHUS B )KU3HU
MPUCTIOCOOJICHHOCTH K CE30HHBIM OpPraHU3MOB, PACIPOCTPAHEHHBIX
VM3MEHEHUSM YCIIOBUH KU3HU B CBOEU MECTHOCTHU

7.7 | ’Kusnenusie GopMbl ’Kuznenusie GopMbI OpraHU3MOB. PackpsiBaTh cojiepKaHue TOHITHUS

OpraHu3MOB

[Tonsarue o xu3HEeHHOH hopMme.
JKuznennoie GopMbI pacTEHUIA:
JICPEBbs, KYCTAPHUKHU, KYCTaPHUYKH,
MHOTOJICTHUE TPaBbl, OJTHOJICTHUE

TpaBbl. JKuzHeHHbIE (POPMBI )KUBOTHBIX:

TUAPOOMOHTHI, T€OOMOHTHI,
a’3poOMOHTHI. OCOOEHHOCTH CTPOCHUS
1 00paza xKu3HHU.

JdemMoHcTpanuu
Tabauywl u cxemol: «Ku3HeHHbIE

dhopmbl pacTeHU, « KU3HEHHbBIE
(OpPMBI JKUBOTHBIXY.

«OKU3HEHHas (opMa OpraHu3May.
BoIsIBIIATE 0COOEHHOCTH CTPOSHUS
Y KU3HEAECATEIbHOCTH PACTEHUN
pa3HbIX )KU3HEHHBIX (HOPM.
[IpuBOANTH IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BbIsIBIIATE OCOOEHHOCTH CTPOEHUS
Y KU3HENEATEIbHOCTH KUBOTHBIX
pa3HbIX JKU3HEHHBIX (hOPM.
[IpuBOIUTH MPUMEPHI KUBOTHBIX
Pa3HbIX JKU3HEHHBIX (hOpM
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Oo0opynoBanue: repbapun
Y KOJUIEKIIMM PACTEHUH U 5KUBOTHBIX
pa3IMUYHBIX )KMU3HEHHBIX (POpM

7.8

buotuueckue hakTops

buotnueckue daxtopsl. Bussi
OMOTUYECKUX B3aMMOJCHCTBUM:
KOHKYPEHITUS, XUIITHUYECTBO, CHMOUO03
u ero ¢opmsl. [1apazutusm,
KooTepalysi, MyTyaaus3m,
KOMMEHCAJU3M (KBapTUPAHTCTRO,
HaxjeOHn4YecTBO). HeTpoduueckue
B3aMMO/ICHCTBUS (TOMUYECKHE,
dbopuueckue, padpudeckue). 3HaUYCHUE
OMOTHYECKUX B3aUMOIEHCTBUMI

JUJIS1 CYIIIECTBOBAHUSI OPTAaHU3MOB

B cpenie ooutanus. [IpuHIun
KOHKYPEHTHOTO UCKJTFOUEHUS.
JlemoHCcTpanuu

Tabnuywl u cxemol: « IKOCHCTEMA
IIUPOKOJIMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOTO JIecay,
«lermm mutaHusm), « XUITHAYECTBOY,
«ITapazutuzm», «KKoHKypeHus»,
«Cumbmno3», «KoMmMeHcam3My.
Oob6opynoBanme: KOJUICKIINU
JKUBOTHBIX, YYaCTBYIOIIUX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMOJICUCTBUSIX

PackpbiBaTh cojiep;kaHuE TEPMUHOB

Y TIOHSATUM: KOHKYPEHIIUS,
XUITHUYECTBO, MAPA3UTU3M,
MyTyaJii3M, KOMMEHCAJIN3M,
HeTpodUUECKue B3aUMO/ICHCTBUSI.
XapakTepu3oBaTh BUIbI OMOTHUECKUX
B3aUMO/ICHCTBHI.

OOBSCHATH CYIIIHOCTh KOHKYPEHITUH,
XUIIHUYECTBA, Mapa3uTU3Ma,
MyTyajii3Ma, KOMMEHCAIU3MA.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTHUUECKUX
B3aUMO/ICHCTBUSX Pa3HbIX TUIIOB.
O1ennBaTh 3HAUCHHE OMOTHUECKHUX
B3aUMOJICHCTBUI 1JIsI CYIIECTBOBAHUS
OpraHU3MOB B Cpefie OOUTaHUS.
O060CHOBBIBATH JICCTBHUE IPUHITUTIA
KOHKYPEHTHOTO UCKJIFOUYEHUS

HToro uacoB o teme
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8 TeMa «IKko0y10rusi BUJA0OB U MOMYJISIIIHIDY

8.1 | Dxomornyeckue 3 DKOJIOTUYECKHE XaPAKTEPUCTUKU PackpbiBaTh coep:kaHue TOHATHS
XapaKTepUCTUKU nonyssiiuu. [lomynsiius kak KTIOIYJISIITUS.

MOMYJIALINH ouonorunyeckas cucrema. Poib OneHnBaTh 3HAYEHHUE HEOTHOPOHOCTH
HEOJTHOPOJHOCTH CPEJIbl, PU3UIECKUX | Cpelbl, PU3NYECKuX 0apbepoB
O0apbepoB U OCOOEHHOCTEH OUOJIOTUH 1 0COOEHHOCTEH OMOJIOTUY BUJIOB
BUJIOB B (DOPMUPOBAHUH B () OpMUPOBAHUU MPOCTPAHCTBEHHOMN
MPOCTPAHCTBEHHOU CTPYKTYPBI CTPYKTYPbI IOMYJISIIIUNA.
nonyysinuid. OCHOBHBIE MOKA3aTENH [IpuBOAUTE pUMEPHI TOMYIALUN
MOMYJISIIUN: YACICHHOCTb, INIOTHOCTh, | Pa3HbIX BUJOB PACTCHUI U dKUBOTHBIX.
BO3pAcTHAas U MOJIOBasi CTPYKTYpa, XapakTepuzoBaTb OCHOBHBIE
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA, AKOJIOTUUYECKHUE MTOKa3aTenn
CMEPTHOCTb, MUTPAIIHS. MOMYJISIIIUN: YUCIICHHOCTb, TNIOTHOCTb,
JleMoHCTpanun BO3pACTHAs U MOJIOBasi CTPYKTYpa,
Tabauysl u cxemol. « IKOJOTUYECKUE POXK1a€MOCTh, IPUPOCT, TEMIT POCTA,
XapaKTePUCTUKHU MTOMYJISIIUNY, CMEPTHOCTb, MUTPALUSI.
«IIpocTpaHcTBEHHAS CTPYKTYpa
MOMYJISIITUNY, «B0o3pacTHbIE MUPAMUIBI
MOMYJIALINID)

8.2 | Dkomornveckas 3 DKOJIOTHYECKAs CTPYKTypa NONYJISIIUU. | PackpbIBaTh coJepKaHue TEPMUHOB U
CTPYKTypa OlieHKa YUCIECHHOCTH MOMYJISIIUU. MOHSATUN: TUHAMUKA TOMYJISLHH,
MOMYJISLIUH. JIMHaMuKa NONMyJIALIMY U €€ PETYIALUs. | OMOTUYECKUI MTOTEHIIUAI TOMYJISIUH,
JluHaMuKa NomyJIsiuu buotnyeckuii moTeHUMaN MOMyJSIUA. | KPUBBIC BEDKUBAHUS, (DaKTOPBI
U €€ PeryJsiius MopenupoBaHue JUHAMUKU CMEPTHOCTHU, EMKOCTh CPEJIbI.

nonyysinuu. Kpussle pocra
YUCJIEHHOCTH nonyJisinuu. Kpussie
BBDKMBAaHUS. Peryssnms 4ncieHHoCcTu

OOBSCHATH 3aKOHOMEPHOCTHU
pasMeleHus 0cooei nomyasIuuu
Ha 3aHUMAaeMOUN TEPPUTOPUHU.
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MOMYJISIUNA: POJIb (DAKTOPOB,
3aBUCSIIMX U HE 3aBUCSIINX OT
IJIOTHOCTHU. DKOJIOTUYECKHE CTPATETUU
BUI0B (1- U K-cTparterun).
JlemoHCcTpanuu

Tabauywl u cxemovl: «CKOPOCTh
3aceJyIeHNs IOBEPXHOCTH 3eMJIN
pPa3TUYHBIMU OPraHU3MaMm»

OruieHuBaTh OMOTHYECKUN TOTEHIIHAT
MOMYJISIUN Pa3HbIX OPraHU3MOB.
AHaJIM3UPOBATh KPUBBIE POCTA
YUCJICHHOCTH MOIMYJISIIIUKA U KPUBBIE
BBIKUBAHMSI.

OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
OMOTHUYECKOTO MOTEHITAIAa POCTa

Y IPUYUHBI BCIBIIIEK POXKIAEMOCTH

y OTZIEJIbHBIX OPTraHU3MOB.
[lepeuncnars GpakTOpbl CMEPTHOCTH,
PETYJIMPYIOLINAE YUCIEHHOCTD
MOITYJISILIUN PACTEHUM U )KUBOTHBIX.
OnuchIBaTh IKOJIOTUUECKUE CTPATETUH
BHJIOB

8.3

DKoJIorHYecKas HUIIa
BUIA

ITonsTre 00 PKOJIOTHYSCKOMN HUIIIE
BHUJ1a. MecTtooOuTanue. MHoromepHas
MOJIEJIb YKOJIOTHYECKON HUIIU

. . XatunHcoHa. Pazmepsl
3KoJioruueckou Humu. [lorenuanpHas
Y pealn30BAHHAs HULIU.

Bun xak cuctema nomyJisiiuii. Apeasibl
BUJIOB. BBl 1 X KU3HEHHbBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH NTOBEICHUSA

Y MUTPAIU )KUBOTHBIX.
buonoruueckrue HHBa3MU 4yKEPOTHBIX

PackpbIBath cosiepykaHre TEPMUHOB

Y TIOHSATHIA: DKOJIOTHYECKas HUIIIA, BU]I,
apea, HHBa3Hsl.

XapakTepru30BaTh MHOTOMEPHYIO
MO/IEITb 3KOJIOTHYECKON HUIIN

J. . XatuuHCcoOHa.

[TpuBOANTH IPUMEPHI FKOTOTUIECKUX
HUII pa3HbIX BUJOB PaCTEHUN

Y )KUBOTHBIX.

BbISBIATH OTIIMYKE IKOJIOTUYECKOM
HUIITN BUJA OT €70 MECTOOOUTAHMS.
['paduyeckn n300paxxarh
MHOTOMEPHYO MOJICITb KOOI HUECKOH
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BUJIOB.
JleMoHCTpanun

Lopmpem: J1. 1. XaT4uHCOH.
Tabnuywr u cxemol: «Monaennb
AKOJIOTUYECKOMN HUIIIH

J. . XaTunHCOHaY.

O6opynoBanme: repbapun pacTeHUM;
KOJUIEKIIH )KUBOTHBIX.
JlaGoparopnas padora
«IIpucnocobneHus ceMsiH paCTeHUM

K pPacCeJICHUIO»

HUILY JJIs1 Pa3HBIX BUJIOB.

BBIABAATE MPUYMHBI pa3InYUN

B pazMepax 3KO0JIOTHYECKON HUILIN

Y Pa3HbIX BUJIOB PACTEHHUU U )KUBOTHBIX.
AHanM3upoBaTh NPUUUHBI

Y [TOCJIEICTBHSI CMEHBI IKOJIOTMYECKOM
HUILA

Htoro yacoB 1o teme 9
9 | Tema «9K0J0rHs COO0IIECTB. JKOJOTHYECKUE CUCTEMbD)

9.1 | CoobmiecTBO 1 CoobmuiecTBa opraHu3MoB. broiieHo3 PackpriBaTh cosiepkaHue TEPMUHOB
OpTraHU3MOB — U ero cTpykTypa. CBsi3u MexIy Y TIOHSTHI: OMOIIeH03, OMOTOTI.
OMOLIEHO3 OopraHu3MaMu B OMOIIEHO3E. XapakTepuszoBaTh OMOIIEHO3 U €T0

JleMoOHCTpaun CTPYKTYPBI: BUJIOBYIO,
Tabauywl u cxemol: «CTpyKTypa MIPOCTPAHCTBEHHYIO, TPO(DUUIECKYIO.
OmoreH03a», «IKOCUCTEMA [lepedncnsaTh U IPUBOIUTH MPUMEPHI
ITUPOKOJIUCTBEHHOTO JIECay, CBsI3€H MEXIy OpraHU3MaMHU
«IKocucTeMa XBOMHOTO JIeCay B OMOIIEHO3€e

9.2 | Dkocucrema 2 DKocuCTEMa KaK OTKPBITasi CUCTEMA PackpsiBaTh copepkaHue TEPMUHOB

(A.Jl. Terncnn). OyHKIIMOHATBHBIE
OJIOKM OPTaHU3MOB B DKOCUCTEME:
MPOTYIIEHThI, KOHCYMEHTHI,
penyueHTtol. Tpodudeckre ypoBHHU.
Tpoduueckue 1enu u ceTy.

Y TIOHSITHI: DKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, peyLEHThI, TPOhUIeCcKre
YPOBHH, Tpopuueckue (MUILEBbIEC)
LEMU U CETH.

Ha3bIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
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AOuoTndeckue OJIOKH IKOCUCTEM.
[TouBBI ¥ MBI B SKOCHCTEMAX.
KpyroBopoT BeliecTB u MOTOK SHEPTUU
B SKOCHUCTEME.

JdeMoHcTpanuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnu.

Tabauywl u cxemol: «DyHKIIMOHATIBHBIE
IPYIIbl OPTaHU3MOB B 3KOCUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«lernm nmuTanus (macTOUIIHAS,
JETPUTHAS )».

OO6opynoBanme: repbapuu pacTeHHI;
KOJIJIEKIIUM HACEKOMBIX; Uyuesia MTHI]
Y 3Bepen

HKOCHUCTEMBI.
XapakTepu3oBarh QyHKINN

U TIPUBOJIUTH MTPUMEPHI

OpPraHU3MOB B DKOCUCTEME

Ha OCHOBE MMECIOIIMXCS 3HAaHUM

O pacTeHusX, rpubdax, baKTepusx

U )KUBOTHBIX.

OnuckIBaTh KPyrOBOPOT BEIIECTB

Y TIOTOK SHEPTHH B 3KOCHCTEME.
OOBSICHATH pOJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BEIIECTB U MTOTOKE SHEPTHH.
[IpuBOAUTH MPUMEPHI OPTaHU3MOB,
3aHUMAIOIUX Pa3HbIC YPOBHU
TPOPUUECKUX MTHUPAMHU/I.

CocTaBnATh CXeMBI IEpeHOCa
BEII[ECTBA M SHEPTUU B IKOCHCTEMAX
(uenu muTaHus).

CpaBHUBATh IMaCTOUIITHBIC U ICTPUTHEIC
1ETY TTUTAHHS

9.3

DKOJIOTUYECKHUE
U paMUIbI

OCHOBHBIE TTOKA3aTEITN YIKOCUCTEMBI.
Bbruomacca v mpoayKuusi.
DKOJIOTMYECKHE MTUPAMUJIBI YHCEI,
OroMacchl U YHEPTUH.
JdeMoHcTpanuu

Tabnuyvt u cxemol: « IKOIOTUICCKAS
MUPAMHU/IA YUCEID, « IKOJIOTHICCKAs

PackpriBath copepxaHie TEpMUHOB
Y TIOHATHI: IpOAyKUus, OoMacca,
HKOJIOTMYECKask MupamMuaa.
XapakTepu3oBaTh MPABUIIA
HKOJIOTUYECKUX TUPAMUJ] YUCET,
OMOMacChl U SHEPTUU.

OOBACHATH NPUYUHBI PA3TUUNN
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nupaMuia GuoMacchD,
«IKOJIOTUYECKasi MUPaMUJIa SHEPTUN

B IIPOAYKTUBHOCTH Y Pa3HBIX
DKOCHUCTEM.

[IpuBOINTH MPUMEPHI IPAKTUYECKOTO
MIPUMEHEHUS MPABUI IKOJIOTMYECKHUX
npamuz.

CpaBHuBaTh OMOMAacCy U MPOITYKIUIO
DKOCHUCTEM CyLIX U MUpPOBOTO OKeaHa

9.4 | U3meHeHus HamnpaBneHHble 3aKOHOMEPHBIE CMEHBI | PacKkpbIBaTh copepkaHue TEPMUHOB
c000I11eCTB — coo0miecTB — cykneccun. [lepBuyHbIe | ¥ OHATHIA: CYKIIECCHS, KITMMAKCHOE
CYKLIECCUU Y BTOPUYHBIE CYKIIECCUH U UX COOOIIIECTBO, CYKIIECCUOHHBIN Ps/I.

IPUYHUHBI. AHTPOIIOI€HHBIE XapaxkTepu3oBaTh CyKLECCUMU:
BO3JICMCTBHSI HA CYKLIECCHUH. NEPBUYHBIE U BTOPUYHBIE, IPUBOIUTH
KnumakcHoe coo01iecTBo. UX IIPUMEPBI U HAa3bIBaTh IPUYNHBI
buopasnoobpasue u noiaHoTta CMEHBI COOOIIECTB.

KpyroBOpOTa BEUIECTB — OCHOBA CpaBHUBaTh BpEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTU COOOILECTB. OMOreo1eHO3bl HA KOHKPETHBIX
JleMoHCcTpanun IIpUMEpax CBOEH MECTHOCTH.
Tabnuyvl u cxemol: «ObpazoBaHue MonenupoBarh pe3ynbTaThl Mpolecca
oonoray, «IlepBuuHas cykueccus», CMEHBI OMOT€0LEHO30B 101 BIUSIHUEM
«BoccranosiieHune Jieca nocie aHTPOTIOT€HHOTO (haKTOpa

oXKapar»

9.5 | Ilpupoausbie IIpuponHbIE S3KOCUCTEMBI. PackpbiBath conep:xaHie TEPMUHOB
3KOCUCTEMBI JdeMoHcTpanuu Y TIOHSATUM: (PUTOIJIAHKTOH,

Tabnuysl u cxemol, « IKOCUCTEMA
ITUPOKOJIMCTBEHHOTO JIECay,
«IKOCHCTEMA XBOMHOTO JIECa,
«3KocucTemMa o3epay.

300IIJIAHKTOH, IPYCHOCTb.
XapakTepu3oBaTb IPUPOIHBIE
DKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha IpuMepe 03epa,
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O6GopynoBanme: akBapuyM Kak MOJIETb
HKOCUCTEMBI.

IKCKYpcHs « IKCKYPCHUS B THITHYHBINA
ouoreorieHo3 (B 1yOpaBy, O€pe3HIIK,
€JIbHUK, HAa CYXOJOJIbHBIN

WJIM TIOMMEHHBIH JIyT, 03€p0o, 00JIOTO)»

XBOMHOT'O U HIMPOKOJIMCTBEHHOTO JIeCa).
OOBACHATH NPUUUHBI PA3IUUHOM
OroMacchl MPOYIIEHTOB

Y KOHCYMEHTOB B IPUPOTHBIX
HKOCHUCTEMAX.

CocTaBnsTh NacTOUIHBIE U IETPUTHBIE
LENH MUTAHUS TPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTAHU3MOB,
BXOJISIIIIMX B COCTaB (DUTOTUIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOO0CHOBBIBATH POJIb SIPYCHOCTH

B )KM3HU HA3€MHBIX 3KOCHUCTEM.
CpaBHuBaTh OMOMacCy U NPOAYKIIHIO
BOJIHBIX M HA3€MHBIX IKOCHUCTEM

9.6

AHTPONIOTE€HHBIE
HKOCUCTEMBI
(arpo’KOCHUCTEMBI)

AHTPONOre€HHBIE S3KOCUCTEMBI.
Arposkocucrema.

ArporueHos. Paznuuus mexmy
aHTPOIOr€HHBIMU

Y TIPUPOJTHBIMU IKOCUCTEMAMHU.
JlemoHCcTpanuu

Tabauywl u cxemol: «ATPOLICHO3Y,
«KpyroBopoT BEIECTB U MOTOK
HHEPrUU B arpoLEHO3e».
O06opynoBanme: repdoapun
KYJIbTYPHBIX U IUKOPACTYIINX
pacTeHuil.

IKCKYPCUA «IKCKYyPCHS

PackpsiBaTh coziepKkaHnE TEPMUHOB
Y TIOHSITUI: arpO3KOCUCTEMA,
arpoLEeHO03, MOHOKYJIBTYpa.
XapaxkTepu3oBaTb OCHOBHBIE
KOMIIOHEHTBI arPOAKOCHCTEMBI.
[IpuBOINUTH IPUMEPBI
arpOdKOCUCTEM.

CocTaBidaTh LeNU MUTAaHUS arpoIIEHO3a.
OO00CHOBBIBATH MPUYUHBI HU3KON
YCTONYMBOCTU arpO3KOCUCTEM.
CpaBHUBATH arpOIKOCUCTEMBI

U IIPUPOJIHBIEC IKOCUCTEMBI.
XapakTepu30oBaTh pOJIb YEIOBEKA
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B arpO3’KOCUCTEMY (Ha IoJIe
WIH B TETUINYHOE XO3SHUCTBO)»

B COXPAHEHUHU YCTOMYUBOCTH
arpodKOCUCTEM

9.7

YpO0IKOCHCTEMBL.
DKOMOHUTOPUHT

Ypb6o3kocuctempl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoackas ¢opa u dayhna.
CunaHTpOnM3aus TOPOJACKON (PayHBbI.
buonorunueckoe u X035MCTBEHHOE
3HAYEHUE arpOdKOCUCTEM

U ypOO3IKOCHCTEM.

3aKoHOMEpPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 3KOCUCTEMAX.
IlepeHoc 3HEPrUU U BEWIECTB MEKITY
CMEKHBIMU SKOCUCTEMaMH.

Y CcTOMYMBOCTH OPraHU3MOB,
MOMYJISIITUNA U SKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX
BO3JCHCTBUM.

MeTono10Tus MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOTIOT€HHBIX
HKOCHCTEM.

JlemoHCcTpanuu

Tabauywl u cxemol.: «IIpumepsl
ypOOsKOCHCTEMY.

IIpakTnueckas padora

«M3yuyenne u onucanue
ypOOIKOCUCTEMBIY.

PackpsiBaTh cofep:kaHue TEPMUHOB
U TIOHATHI: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMs, Topoickas diopa,
ropojickasi payHa, 59KOMOHUTOPHHT.
XapakTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI YPOO3IKOCHCTEM.
OnuceiBaTh OMOJIOTHYECKOE

Y XO35MICTBEHHOE 3HAYCHUE
ypOO3KOCHCTEM.

[TpuBOAUTH IPUMEPHI U OLIEHUBATD
COCTOsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsSIBASITE 0COOEHHOCTH TOPOJICKOM
dbropsl u GayHbI.

CpaBHUBaTh ypOOIKOCUCTEMBI

U TIPUPOJIHBIE SKOCUCTEMBI
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JlabopaTopnasi paGora

«M3yuenune pazHoOOpa3usi MEJIKUX
ITOYBEHHBIX WIEHUCTOHOTHUX B Pa3HBIX
DKOCUCTEMAX)

Hroro yacos 1o teme 12
10 | Tema «buocdepa — riodajbHasE IKOCUCTEMA)
10.1 | buocdepa. CtpykTypa 2 buocdepa — obmennanerapHas PackpriBaTh coaepxaHue TEpMUHOB

U cocTaB Ouochepsl

o0osi0uKka 3emMIH, A€ CyIIECTBYET
WJIM CYIIECTBOBAJA KU3Hb. Pa3BuTne
npecTaBieHuil o 6uocdepe B Tpyaax
9. 3rocca. Yuenue B.W. Bepnaackoro
o 6uocepe. Obmactu 6Guocheps! u ee
coctaB. JK1Boe BelecTBO Ouochepsl
1 ero (PyHKIIHUH.

JlemoHCcTpanuu

Iopmpemuwi: B. . BepHaackui,

3. 3rocc.

Tabauywl u cxemwl: «I'eocdepbl
3emnny, « DyHKITUH KHUBOTO BEIIECTBAY

U TIOHSATUI: Orocdepa, )KUBOE
BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIeCTBO, OMOT€HHOE
BEIIIECTBO.

[TpuBoAUTH POPMYITHPOBKH OCHOBHBIX
nonokeHuu yuenus B. M. Bepnaackoro
o obuocdepe.

Xapaktepu3oBarh 001acTi Orochepbl
U UX COCTaB, HA3bIBAaTh 00JIaCTU
pacmnpocTpaHEeHHs )KUBOTO BEIIECTBA

B 000J109KaxX 3eMIIM U BBISBIIATH
MPUYUHBI €70 PA3TUIHOTO
pacripeieneHusl.

[lepeuncnars GyHKINN )KUBOTO
BelecTBa ouocdepsl (razonas,
OKHCIIUTEIHbHO-BOCCTAHOBUTENbHAS,
KOHLIEHTpAlMOHHAs!, ONOXHUMHUYECKas).
[IpuBOoAUTH TpUMEPHI TPEOOPA3YIOLIETO
BO3/ICHICTBHS JKUBOTO BEIIECTBA

Ha Ouocdepy.
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AHanM3UpOBaTh U OIICHUBATH
OMOJOTUYECKYI0 HH(POPMAIIHIO

0 MI00ATBHBIX IKOJIOTHUECKUX
npobiemax Ouochepsl, MoTydaeMyto
13 pa3HbIX HICTOYHUKOB.

OuenuBats Bkiaa B. U. Bepnazackoro,
0. 310cca B CO3JaHUE YUEHUS

o obuocdepe

10.2

3aKOHOMEPHOCTHU
CYILIECTBOBaHUS
ounocdepsl.
Kpyrosopotsl
BELIECTB

3aKOHOMEPHOCTH CYILECTBOBAaHHUS
ounocdepnl. OcobeHHoCTH GHnochepbl
KaK TJI00ATbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHUE

B Onocdepe. KpyroBopoTsl BemecTB
1 OMOTCOXUMHUYCCKUE ITHKITBI
(yraepona, azora). PUTMu4HOCTh
sBICHUI B Onocdepe.
JlemoHCTpanuu

Tabauywt u cxemwi: «I'eocdepsl
3emumy, « DYHKIHH )KUBOTO
BelecTBay, «Kpyrosopor azora

B nipupoje», «Kpyrosopor yrieposa
B Ipupoie», «KpyroBopoT kucioposa
B TIpupoe», «KpyroBopot BoabI

B TIPUPOJICH

PackpwiBaTh copepkaHue TEPMUHOB

Y IIOHSTHH: TII00aIbHast DKOCUCTEMA,
JTUHAMHYECKOe PaBHOBECHE,
KPyTOBOPOTHI BEIIECTB,
OMOTr€OXMMUYECKHE ITUKIIBI.
XapakTepu3oBaTh 0COOCHHOCTH
ounocdepsl Kak riaodabHOM
9KOCHCTEMEI.

Omnpenensate GyHKIHIIO OMoCchepb

B 00ecreYeHUH OMOT€HHOTO
KpyTrOBOPOTA BEIIECTB Ha IIJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPyTOBOPOTHI: BOJIBI, YIJIEpOaa, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPyTOBOpPOTA
pPa3TUYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIECTB JIJISl CYIIIECTBOBAHUS JKU3HU
Ha 3eMIie.

OOBSCHATH POJIH OPTAHU3MOB

140



B OMOJIOTHYECKOM KPYTOBOPOTE
BCIICCTB.

BBISBIIATE TMHAMHYECKOE PABHOBECHE
onochepsr.

[TpuBOAMTH TPUMEPHI PUTMUIHOCTH
sBJICHUH B Onochepe

10.3 | 30HaIBLHOCTH
ouocdepnr. OCHOBHBIE
OMOMBI CyLIH.

Y CTOMYMBOCTH
ounochepol

3oHanbHOCTHL OMochepsl. [lonsTue

0 6uome. OCHOBHBIE OMOMBI CYIIIU:
TYHJIpa, XBOMHBIE JIeCa, CMEIIaHHBIC

Y LIMPOKOJIMCTBEHHBIE JIECA, CTEIH,
CaBaHHbI, MyCTHIHU, TPOIIUYECKUE JIeCa,
BBICOKOTOpbsi. KimMar, pacTUTEIbHBIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.
CtpykTypa v QyHKIIHS )KUBBIX CUCTEM,
OLIEHKA X PECYPCHOT0 NMOTEHIIAAJIA

U OnocepHbIX QPyHKIUH.
JleMoOHCTpanuu

Tabnuywl u cxemwvi: « OCHOBHBIC OMOMBI
cymmn», «Kimmarudeckue nosca
3emum», « Tynapa», « Taliray,
«CMelIaHHbIH Jecy,
«InpOKONUCTBEHHBIN JIECH, «CTENbY,
«CaBannay, «IlycTbIHs»,
«Tponmueckuii iecy.

OO6opynoBanme: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJIIEKIIH KUBOTHBIX

PackpbIBaTh cOJIepKaHUE TEPMUHOB
Y TTOHSATUN: OMOMBI, TYHJIpa, XBOWHBIC
jleca, CMEIIaHHbIE Jieca,
IIAPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, TyCTbIHU, TPOITMYECKHE JIECA,
BBICOKOTOPBbSI.

[Toka3bIBaTh HA KapTe

U XapaKTepU30BaTh OCHOBHbBIE OMOMBI
CyIIIH.

CpaBHUBaTh 0COOCHHOCTH KJIUMATa,
MOYB, PACTUTEIBLHOTO U KUBOTHOTO
MHpa pa3HBIX OMOMOB CYIIIH 3eMJIH.
BBISBISTE NPUYMHBI 30HATTBHOCTH

B Ouocdepe

NToro uacoB nmo teme
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11

Tema «Hes10Bek U OKpy:KawILas cpear

11.1

Bo3snevictBue
yejioBeka Ha onocdepy

2

DKOJIOTUYECKUE KPUZUCHI U KX
Ipru4YrHbL. Bo3aencTeue yenosBeka

Ha Ouocdepy. 3arpsi3HeHrEe BO3AYITHOM
cpenpl. OxpaHa Bo3yxa. 3arpsi3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pa3pymenue nouBsl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHue
KJTUMaTa.

JdemMoHcTpanuu

Tabauywl u cxemol: «3arpsi3HEHUE
aTMocdepb», «3arps3HeHUe
ruapochepud», «3arpsI3HEHUE TIOYBBIY,
«ITapaukoBbIii Y3PheKT

PackpriBath copepkanne TEPMUHOB

U TIOHSTHI: aTMoc]epa, BelecTBa-
3arpsi3HUTEIH, TAPHUKOBBIN 2D (DEKT,
«030HOBASI ABIPAY», KKUCIOTHBIE

TOXK I, TUIIpocdepa, IBTpodUKaITIs
BOJIO€MOB, TTOYBa, SPO3Hs MOYB,
MECTUIUIBI, SKOJIOTUUECKUN

KPU3HC.

AHaTM3UpOBATh AHTPOIIOTCHHBIC
(dbakTopbl BO3/A€HCTBUSI HA OHoCchepy
(poib 4enoBeKa B MPUPOE) HA Pa3HBIX
dTamax pa3BUTHI YEIOBEYECKOTO
oO1ecTBa.

XapakTepu3oBaTh ri00anbHbIC
HKOJIOTUYECKHE TTPOOIIEMBI;

OCHOBHBIE HCTOYHHKH aTMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTUUECKHE
po0JIeMbl, CBSI3aHHBIE C YBEJIIMUEHUEM
TpaHCTIOPTa B KPYITHBIX TOPOJIAX;
ABTPOUKAIIHIIO BOJOEMOB,;
MOCJIC/ICTBUS 3arPs3HEHUS BOJ
XUMUYECKAMHU BEIIECTBAMU;
BO3JICHCTBHE YEIOBEKA HA TOUBEHHBIN
TTOKPOB.

AprymMEeHTHpOBATh 3HAYEHUE
HKOJIOTHYECKUX 3HAHUI B PEIICHUN
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BOIIPOCA O MOAJAECPKAHUH YCTOMYUBOCTH
ounocdepbl

11.2

AHTpPONIOT€HHOE
BO3/EHCTBUE

Ha PaCTUTEIIbHBIN U
YKUBOTHBIN MHUP.
Oxpana npupobl

AHTpONOreHHOE BO3/IEICTBHE

Ha paCTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOT'O
Mupa. OCHOBHBIE MPUHITUIIBI OXPAHbI
npupozsl. Kpacueie kauru. Oco6o
OXpaHsieMble IPUPOTHBIC TEPPUTOPUHU
(OOIIT). borannueckue caabl

Y 300JIOTUYECKUE MTAPKHU.
JdeMoHcTpanuu

Tabnuywl u cxemwvi: «Ocob0

OXpaHsAEMbI€ ITPUPOIHBIE TEPPUTOPUN.

Oo6opynoBanme: hororpaduu
OXpaHsAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoii knuru P®, KpacHoi kauru
peruoHa

PackpsiBaTh cofep:kaHue TEPMUHOB
Y TIOHSITUWA: COKPAILICHUE
Oouropa3zHooOpasusi, OXpaHa IPUPOJIbI,
0Cc000 OXpaHsIeMbIe TPUPOTHBIC
tepputopun (OOIIT), GoTannueckuit
call, 300JIOTUYECKHUM MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
pacTeHHI U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI IPSMOTO

Y KOCBEHHOT'O BO3/JICHCTBHUS YEJIOBEKA
HA PACTUTEJbHBIN U )KUBOTHBIN

MUD.

XapaxkTepus3oBaTh MPUHIIUTIIBI
«BceMupHOM CTpaTernu OXpaHsbl
IPUPOJIBI.

[lepeuncnaTb 0COOEHHOCTH Pa3IUYHBIX
OOIIT.

[IpuBoaute npumepst OOIIT,
PacCIONI0KEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh HA MIPUMEPAX ONACHOCTh
COKpaIieHus OU0JI0ruuecKoro
pazHooOpa3us 3emiu.

[IpuBOIUTH TPUMEPHI PEAKUX

Y MAJIOYHUCIIEHHBIX BUAOB PACTEHHI

U KUBOTHBIX CBOEH MECTHOCTH,
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3aHeceHHbIX B KpacHbie KHUTH
pernoHoB u Kpachyto kaury PO

11.3 | PatimonanbHOE 2 OCHOBHBIE PUHIIUIIBI YCTOMYHUBOTO PackpsiBaTh coziepKkaHue TEPMUHOB
IPUPOIOIIOIb30BAHNE Pa3BUTHUS YETIOBEUECTBA U MPUPO/IBI. Y TIOHSITUI: PAlIMOHATIBHOE
1 YCTOMYHUBOE PanmonansHOE MpUPOI0NIOJIB30BAaHUE MPUPOJOTIOIB30BAHUE, YCTOMUMBOE
pa3BUTHE U COXpaHEeHHe OMOJIOTUYECKOTO pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pazHooOpa3ust 3eMIIn. AKOJIOTUYECKU CIIE].
OO01mne 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHbIE IPUHIIUIIBI
TJI00QTBHBIX SKOJIOTHUECKUX YCTOWYHUBOTO PAa3BUTHUS YEIIOBEUYECTBA
Kpu3ucoB. OcoOeHHOCTH Y TIPUPO/IBI.
COBPEMEHHOI'0 KPU3HCA U €T0 OnuchIBaTh HEUCUEPIAEMbIC
BEPOSITHBIE TTOCIIEICTBUA. Y McuepnaeMble MIPUPOIHbIE PECYPCHI,
Pa3BuTHEe METOJOB MOHUTOPUHTA MOYEPKUBASI OTHOCUTEIIBHOCTh
Pa3BUTHUS OMACHBIX TEXHOTEHHBIX HEHUCUYEPIIaeMOCTH MPHUPOTHBIX
IIPOLIECCOB. PECYPCOB; XapaKTEPU30BATh IPOLIECCHI
JleMoHCTpanun WX BOBHUKHOBEHUS U YCJIOBUS CPEIbI,
Tabnuywvl u cxemvt: «Moaenu MIPUBO/IAIINE K X (POPMHUPOBAHUIO.
YIIPaBISIEMOTO MUPa PackpriBaTh mpoOIeMbl paliioOHAIBLHOTO
MIPUPOJIONIOIb30BAHUS U HAXOIUTh ITyTH
UX PEIICHUS
Hroro yacos o reme 6
Pe3epBHOE Bpems 8
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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MEPEYEHB (KOJUPUKATOP) IPOBEPSIEMbIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUA U JIEMEHTOB
COJEPXAHMUA 11O BUOJIOT' AU

IIpoBepsiembie Ha EI'D mo 0uos10rum TpeGOBaHuUs K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMbI CpeIHero o0uero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMmbie TpeOOBAHUS K IIPEIMETHBIM PE3YJIbTaTaM OCBOCHHSI
OCHOBHOI 00pa3oBaTeILHON MPOTrpaMMbl CPETHETO OOIIEro
oOpa3oBaHMUs

1

CdopMupoBaHHOCTh 3HAHUKA O MECTE W POJU OMOJOTUHU B CUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUPA, B TO3HAHUU 3aKOHOB MPHUPOJbI U PEUICHUU
KU3HEHHO  B@XKHBIX  COIMAIBHO-ITUYECKUX,  IKOHOMHUYECKHX,
AKOJIOTMYECKUX TMpOOJIeM YeJIOBEUeCTBA, a TakKXe B PELICHUU
BOIIPOCOB PAllMOHAJILHOTO TMPHUPOJIOIOIL30BaHusA, B (OPMUPOBAHUHU
IIEHHOCTHOTO OTHOIICHUS K TPHUpPOJAE, OOIIECTBY, YEIOBEKY;
0 BKJIAJIC POCCUUCKHUX U 3apyOEKHBIX YUYEHBIX — OMOJIOTOB B Pa3BUTHE
OuoI0run

Brnanenue cucremoil 3HaHMIT 00 OCHOBHBIX METOJIaX HAYYHOIO
MO3HAHMS, UCIIOJIB3YEMBIX B OMOJIOTHYECKUX HCCIICTOBAHMIX JKUBBIX
00OBEKTOB W DJKOCHCTEM (OmMcaHHWe, HW3MEpEHHEe, IPOBEICHHE
HAOII0JICHUI); coCcOOaMM BBISIBJIGHUSI M OLICHKM aHTPOIOTEHHBIX
W3MEHECHUH B IIPUPOJIE.

YMeHue BBIABUTATh THIOTE3bI, IPOBEPATh UX IKCIICPUMEHTATHHBIMH
cpeacTBamu, GOPMYIHUPYS 1I€JIb HMCCICAOBAaHUS, AaHAIM3UPOBATH
MOJTYYCHHBIC PE3YIbTAThI U JCIaTh BHIBOIBI.

BrisBieHHEe 3aBHUCHMOCTH MEXKIY HCCIEIyEMbIMH BEIUYHHAMM,
00BSICHEHHE TTOJTYYEHHBIX PE3YyJbTaTOB U (hOPMYJIMPOBAHUE BHIBOJIOB
C MCTIOJIb30BaHNEM HAYUYHBIX MMOHSATUI, TECOPUN U 3aKOHOB

YMeHue BiajeTb CUCTEMOM OWOJOTMYECKUMX 3HAHUM, KOoTopas
BKJIFOYAET: OCHOBOIIOJIAraloIne OMOJIOTHYECKUE TEPMUHBI M TTOHSTHS
(Ku3HB, KIETKAa, TKaHb, OpraH, OPraHWU3M, BHJ, TOMYJISAIIHS,
KOCHCTeMa, OuoleHo3, Ouocdepa; MeTaboOIU3M, TOMEOCTa3,
KJIETOYHBI ~ MMMYHUTET, OHOCHMHTE3  Oelika, OHOMOJUMEpHI,
JTMCKPETHOCT, caMOperyJIsIIus, CaMOBOCIIPOU3BEJICHUE,
HACJICICTBCHHOCTh,  W3MCHYMBOCTh, OJHEPro3aBUCHUMOCThb,  POCT
U pa3BUTHE);
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Ouonoruueckue  Teopuu:  kierouyHas  Teopus 1.  IlIBanHa,
M. Illneinena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOIO UMMYHHUTETA
IL Opnux, N.N. MeuHukoBa, XpPOMOCOMHas TEOpHUst
HacneAacTBeHHocTH T. Moprana, 3aKOoH 3apOJBIIIEBOTO CXOACTBA
K. bapa, sBomoninonnas teopus Y. J[apBuHa, CHHTETHYECKAs TEOPUS
ABOJIIOLIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoueHosa
B.H. CykaueBa; yuenne H.M. BaBunoBa o 1meHTpax MHOrooOpasus
U TIPOMCXOKJIEHUS KYyJIbTYpHBIX pacTeHull, yuenue A.H. Ceseprosa
0 MyTSAX W HANpaBJICHUSAX 3BoJironuu, yueHnue B.M. Bepnanckoro —
0 obuocdepe); 3akoHBI (€AUHOO0OPA3HUS ITOTOMKOB IIEPBOTO TTOKOJICHUS,
pacLIeIyIeHns TPU3HAKOB, HE3aBUCHUMOTO HAcCJIeI0BaHUsl MPU3HAKOB
I'. MeHnnens; CUENIEHHOr0 HacaeAOBaHUs IIPU3HAKOB U HAPYLICHUS
cuerieHuss re’oB 1.  Moprana;  TOMOJOTMYECKHX  PsZIOB
B HaclieACTBeHHON u3meHunsBoctd H.M. BaBuioBa; reHerndeckoro
paBHoBecus JIx. Xapau u B. BaiinOepra; 3apoJIbIIeBOro cxoJ/icTsa
K. Bbapa; 6buorenernueckuii 3akon J. I'ekkenst, ©. Mroiepa);
IPUHIUIBI (YUCTOTHI TaMET, KOMITJIEMEHTAPHOCTH);

npaBwia (MuaumymMma FO. JInbuxa, skomornyeckoi mupamMuabl YUCell,
OroOMacChl U YHEPTUN);

runore3nl  (koariepBatHot A.M. OmnapuHa, nNepBUYHOrO OyJIhOHA
JIx. Xonneitaa, mukpochep C. Doxca, pudozuma T. Uek)

YMeHue pemarh TOWCKOBBIE OHOJOTHYECKUE 3a/ladH; BBISBISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXTY UCCIIeTyEeMbIMU
OMOJIOTUYECKUMH OOBEKTaMHM, TPOIECCAaMU U SBJICHHSIMU; JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;
COCTaBJISITh TEHOTUITUYECKHE CXEMbI CKPEITUBAHUS JTsI PA3HBIX TUIIOB
HACJIEJIOBaHHUSI TPU3HAKOB Y OPTaHW3MOB, COCTAaBJISITH CXEMBI
MepeHoca BEIMIECTB W HDHEPrUM B DJKOCHUCTeMax (LIeTH THTAHWS,
TMIUILEBBIE CETH)

YMeHue ycTaHaBiIMBATh B3aWMOCBSI3M  MEXIY CTPOEHHEM U
(YHKIMSMU: OpPraHOMIOB, KJIETOK pa3HBIX TKaHEH, opraHamu M
CUCTEMaMH OPTraHOB y pPACTEHUH, >XKMBOTHBIX U YEJIOBEKA; MEXIY
sTamamMu 0OMEHa BEUIECTB; dTallaMy KJIETOYHOTO KA U KU3HEHHBIX
[MKJIOB  OPraHWU3MOB; dSTalmamMu AMOPHOHAIBLHOTO  Pa3BUTHS;
TeHOTUIIOM U (P€HOTUTIOM, PEHOTUTIOM U (PaKTOpaMu Cpeabl OOUTAHUS;
NpoIECCaMH  JBOJIOIUH; JBIKYIIMMH CHUJIAMH  aHTPOIIOTCHE3a;
KOMIIOHEHTAMHU Pa3JIMYHBIX IKOCUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpPTraHNu3MOB

YMenue BBLACJIATh CYHICCTBCHHBIC ITPU3HAKU!
CTPOCHUS BUPYCOB, KIICTOK IIPOKAPUOT M 3YKAPHUOT, OJHOKJICTOYHBIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BUOB, OMOTEOIIEHO30B, IKOCUCTEM
U Ouocdeppl; CTPOCHHsSI OPraHOB M CHCTEM OPraHOB PACTCHHIA,
KUBOTHBIX, YEJIOBEKa,; MIPOIIECCOB KHU3HEACSITETLHOCTH,
NPOTEKAIONIMX B OpraHu3Max pPACTEHHM, >KUBOTHBIX U YEJIOBEKA;
OMOJOTUYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTaboIm3M),
uH(poOpMaIlM U TPEBpAILEHUs] SHEPrUH, OpOKEeHHs, aBTOTPOGHOTO
U TeTepoTpPO(HOro TUIOB MHUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMETOTeHEe3a, SMOPHUOTEHE3a, MOCTIMOPHOHAIBHOTO
pa3BUTHS, Pa3MHOXKEHUS, WHIUBUIYAIbHOTO pPAa3BUTHSA OpraHU3Ma
(oHTOTEHE3a), B3aHMMOJICMCTBUS T'€HOB, Te€TEpo3rca; JACHCTBUU
UCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOLIEro,  JABUXKYIIETO
M Ppa3phIBAIOIIETO E€CTECTBEHHOrO0 OTOOpa;  auIoNnaTpudecKoro
U CHMIATPUYECKOTO BHUIA000pA30BAHUS; BIHMSHUS JBIDKYIINX CHII
SBOJIIOIMM  HAa  TeHO(POHJI  TOMYJSUMU;  MPUCHOCOOJICHHOCTH
OpraHuU3MOB K cpeie oOuTaHus, 4YepEeAOBaHUS HaIpaBICHUI
HBOJTIOLINN; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX

ChopMupoBaHHOCTh yMEHHUS BBIICIATH CYIICCTBCHHBIC MPU3HAKH
BUPYCOB, KJETOK TMPOKAPUOT M  JSYKAPUOT, OJHOKIIETOUYHBIX
U MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OHOTEOIICHO30B U
OKOCHUCTEM;  OCOOCHHOCTHM  MPOLIECCOB  OOMEHa  BEHIECTB U
NPEeBpAIllCHUs SHEPTUH B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOTO H
DHEPreTUYecKoro  oOMEHa, XEMOCHHTe3a, MMHTO03a,  Meio3a,
OIUTOJOTBOPEHUS, PAa3BUTHS W Pa3MHOKEHUS, WHIUBHUIYaIbHOTO
pa3BUTHS oOpranu3ma (OHTOreHesza), OOpHOBI 3a CYIIECTBOBAaHUE,
€CTEeCTBEHHOTO O0TOOpa, BHA000pa30BaHMS, MPUCIOCOOTICHHOCTH
OpraHU3MOB K cpejie OOMTaHUsl, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOIIOTEHHBIX HW3MEHEHWM B JKOCHUCTEMAX CBOEW MECTHOCTH,
KpYroBOpOTa BELIECTB U MIPEBPAILIEHUs SHEPTHH B Ouochepe

YMenue UCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTBHI,
OMOJIOTMYECKYI0 TEPMHUHOJIOTHI0 U CUMBOJIMKY JUIS JIOKA3aTeIbCTBA
POACTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX T'PYII; B3AUMOCBA3U
OpraHU3MOB U Cpenbl OOWTaHUSA;, E€IUHCTBA YEJIOBEUECKHX pac;
HEOOXOJUMOCTH  370pOBOrO  o0pa3a  JKU3HH,  COXpPaHEHUS
pa3Hoo0Opa3usi BUJIOB M IKOCUCTEM KaK YCJIOBHUSl COCYIIECTBOBAHUS
IIPUPOJIBI U YEJIOBEUECTBA

YMeHrne KpUTHYECKH OIICHMBATh WH(OOPMAIUI0 OHOJIOTHYECKOTO
coJiep KaHUsl; UHTEPIPETUPOBATh ITHUYECKUE ACTICKThI COBPEMEHHBIX
UCCJIEIOBaHU B OWOJOTWMH,  MEIUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh TI00aNTbHBIE KOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH,
dopMUpPOBaTH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UITHIO
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IlepedeHb 3j1IeMEHTOB co/iep:KaHus, MpoBepsaeMbIx Ha EI'D mo omosorumn

Kon

[TpoBepsieMblil JIEMEHT COJIEPIKAHUS

1

buonorus kak HayKa. JKuBbIie cuCTEMBI M X HN3Yy4YCHHC

1.1

CoBpeMmeHHass OMOJIOTUSI — KOMIUIEKCHasi Hayka. bHojlornueckue Hayku
U u3ydyaeMmble uMH TpoOiembl. DyHIaMeHTaJ bHBIC, MPUKIAJIHBIC
Y TIOMCKOBBIC HAYUYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HadeHue 6uosIoruy B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsi3annbie ¢ Ononorueii. 3HaueHne OMOIOTUN
B IIPAKTUYECKOM JEATeIbHOCTH YeJIOBEKa: MEIUIIMHE, CEThCKOM X035MCTRE,
MPOMBIILIEHHOCTH, OXPAaHE IPHUPOIBI

1.2

JKuBble cucTeMbl Kak TpeaMeT uizydeHus Ouonoruu. CBOMCTBa KUBBIX
CHUCTEM: €JUHCTBO XMMHUYECKOTO COCTaBa, NUCKPETHOCTHh U ILEJIOCTHOCTb,
CJI0KHOCTh u YIIOPSAI0YEHHOCTh CTPYKTYDBHI, OTKPBITOCTb,
CaMOOpraHM3aIMsl, CAMOBOCIIPOU3BEJCHHUE, PA3APAKUMOCTh, U3MEHUUBOCTb,
POCT 1 pa3BUTHE.

YpOBHU OpraHu3aluy >KUBBIX CHCTEM: MOJIEKYJSAPHBIM, KJICTOYHBIMH,
TKAHEBbIM, OPraHU3MEHHBIN, MOMYJAIUOHHO-BUAOBOM, HSKOCUCTEMHBIN
(buoreonenoTuyeckuit), ouochepnsiii. [Iporeccol, TPOUCXOAIINE B KUBBIX
cucrteMax. OCHOBHBIE IMPU3HAKH KUBOTO. JKH3HB Kak (hopMa CyIecTBOBaHUS
MaTepuun

1.3

MeTtonpl Ouonoruueckoil Hayku. Habmronenue, uaMepenue, SKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. IloHsaTne O 3aBUCMMOM M HE3aBUCUMOU
nepeMeHHoU. IIlnmanupoBanue oskcrepuMenta. IlocTaHOBKa M mpoBepka
runote3. HyneBas runoresa. [loHsiTHE BBIOOPKM M €€ JIOCTOBEPHOCTb.
Pa3z0Opoc B O6uonoruueckux gaHHbIX. OIEHKA JOCTOBEPHOCTH MOTYYEHHBIX
pe3yapTaroB. [IpuunHbBl UCKa)KEHUST pe3yJIbTaTOB dKcnepuMeHTa. [lonstue
CTaTUCTUYECKOTO TECTA

Knerka xak Onoyiornyeckas cucreMa

2.1

Knetka — cTpykTypHO-QyHKIMOHAIbHAS e€AMHULIA >KUBOro. Mcropus
OTKpbITUsL KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus
(T. IBann, M. lIneitnen, P. Bupxon). OcHOBHBIE MTOJIOKEHUSI COBPEMEHHOMN
KJIETOYHOU TEOPUHU.

MeTtoasl  MOJEKYJISPHOM M KJIETOYHOM  OHWOJIOTMH: MHUKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METOJ] MEUYEHBIX aTOMOB,
g depeHranbHoe HEHTPUPYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona u ee poiib Kak pacCTBOPUTEINS], pEareHTa, y4acThe B CTPyKTypUPOBAHUH
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KJIETKH, TEIUIOperyyisiiui. MuHepalibHble  BellecTBa  KJIETKH, HX
Oounonoruyeckas poJib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIA COCTaB OEJKOB.
CrpykTypbl OenKoBOM MOsieKyJibl. [lepBuunas cTpykrypa Oenka, nentTuaHas
CBsA3b. BTOpruHas, TpeTWuyHas, 4eTBEpPTHYHAs CTPYKTyphl. [leHaTypanms.
CpoiictBa OenkoB. Knaccuduxanus OenkoB. buonorundeckue ¢GyHKUAUA
OEIKOB.

VYrieBoapl. Momnocaxapumsl, aUcaxapuibl, OJIMTOCAXapUIbl U
nosiucaxapuabl. OOUN TUIaH CTPOCHUS U (PU3UKO-XMMHUYECKHE CBOMCTBA
yraeBo10B. buonornueckue pyHKIMM yriaeBOI0B.

Jluiunel.  TuapodunsHo-THApOodOOHBIE  cBoiicTBa.  Kiaccudukanus

JUTTUIOB. Tpurmunepunbl,  GocPoauUnUILl,  BOCKH,  CTECPOH/IBI.
buonmornueckne ¢yHkmuu aunugoB. OOIME CBOWCTBA OMOJIOTHYCCKHX
MeMOpaH —  TEKYYecTb, CIOCOOHOCTH K CaMO3aMbIKaHHUIO,
TIOJTYTIPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. [IHK u PHK. CrpoeHue HyKIE€MHOBBIX KHCIOT.
Hyxneorunpl. Ilpunuun kommuiementapHoctu. IlpaBuno Yapraddoa.
Crpykrypa JIHK — nBoiinas cimpainb. MecTOHAXO0KICHUE U OMOJIOTHIECKUE
¢bynkuuu IHK. Buast PHK. ®yukuun PHK B knertke.

Crpoenune moinekynsl AT®. Makpospruueckue cBsi3u B MoJiekysie ATO.
buonornueckue ¢yukiuun AT®. BoccTraHOBIECHHBICE TEPEHOCUUKH, HX
¢bynkuuu B kierke. CekBenuponanue JJHK.

CrpyktypHas 6HoJIOTHs: OUOXUMUYECKUE U OMOPU3NUECKUE UCCIIeI0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJIEKYJI

23

Tumel KJIETOK: 3yKapuoTHUeCcKas M Mpokapuotuyeckas. CTPYKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KIECTKH.

CtpoeHre mpoKapHOTHYECKOM KieTkh. KieTrouHas cTeHka OakTepuil H
apxeil. OCOOEHHOCTHM CTpPOEHHsSI TreTepoTpoPHO U  aBTOTpOodHOMI
MPOKAPUOTUYECKUX KIETOK. MECTO U POJIb MPOKAPUOT B OMOLIEHO3AX.
Crtpoenue u (GyHKIITMOHUPOBAHUE AYKapUOTUYECKOU KJICTKHU.
[Tnazmatuueckass memOpana (razmanemma). CTpykTypa IIa3MaTudecKou
MeMmOpanbl. TpaHcmopT BelIECTB uYepe3 IJIa3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (mMuddy3us, obmerdyennas aud@ysus), akTUBHBIN (TIEPBUYHBIN
U BTOPUYHBIN aKTUBHBIN TpaHcmopT). [lomymponuiraeMoctb MeMOpaHBI.
Paborta HaTpuii-kaaueBOro Hacoca. DHIOIMTO3: MUHOIUMTO3, (aroiuTo3s.
Ox3o1uTo3. Kinerounas crenka. CTpykTypa U PyHKIIUU KJIETOYHON CTEHKHU
pacTeHuid, TpuodoB.

[utomna3ma. [{utozosb. [{utockenet. Apmxenne nuroniaazmbl. OpraHoUIbI
kieTku. OgHOoMeMOpaHHbIE OPraHOU bl KJICTKU: SHJI0TUIa3MaTHIECKasl CETh
(BIIC), anmapatr ['oapmKH, JHU30COMBI, HMX CTpOeHHE U (YHKUIUU.
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B3auMocBs3p  olHOMEMOpaHHBIX  OpraHouoB  KieTku. CTpoeHue
rpaHyjisipHoro petukyiayma. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['nmaakuii (arpa”HyisipHbIA) 3HIOIUIA3MATUYECKUN
petukynym. CekperopHas QyHkius anmapata [onbmku. TpancnopT
BEIIECTB B KIETKE. Bakyonum pacTUTENbHBIX KIETOK. KieTOuHBIM COK.
Typrop.

[ToyaBTOHOMHBIE OPraHOUAbI KJIIETKH: MUTOXOHAPUH, TITACTHUIBI.
CrtpoeHue 1 pyHKIIMM MUTOXOHApPUHN U Tuiactui. [lepBuunble, BTOpUUHBIE
U CJOXHBIE TUTACTHIBI (POTOCHHTE3UPYIOIIHUX 3YKApHOT. XJIOPOIUIACTHI,
XPOMOILIACTHI, JIEMKOIJIACTHI BBICIIUX PACTCHUM.

HememOpanusie opranonnbl kietku CtpoeHne u GyHKIMH HeMeMOpaHHBIX
OpraHouJioB kieTku. Pubocombl. MukpodunaMeHTsl. MbllIeUHbIE KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHHEe M ABH)KEHHE KTYTHKOB
U pecHruYeK. MUKpoTpyOOouKHy uTomiasmsel. L{eHTpuoisb.

Anpo. O6osouka spa, XpOMaTHH, KapuoIuIa3Ma, SIPBIIIKA, X CTPOCHUE U
bynkuunu.  SnepHbIi  OENKOBBI  MAaTpPHUKC. [IpocTpancTBEeHHOE
pacrnoyio)keHrue XpoMocoM B HHTepdasHoMm siape. benku XxpomaTuHa —
TUCTOHBI.

Knerounslie BkitoueHnsa. CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIN)

24

AccuMHUIIALIMS U JTUCCUMWJISALIUS — JBE CTOPOHBI MeTadonu3Mma. THIibl
oOMEHa BEMIeCTB: aBTOTPOGHBIN W TeTepoTPOHBIA. YdacTHe KHUCIOpoia
B OOMEHHBIX Ipolleccax. OJHEpPreTMYeckoe OOecreueHre  KIIETKHU:
npeBpamenne AT® B oOMeHHBIX Tpoiieccax. DepMEeHTATUBHBIN XapakTep
peakuuii KietouHoro mMerabonusma. dDepMeHThI, UX CTpPOEHHUE, CBOICTBA
u Mexanusm geiictBusi.  Kodepmentsl. Otrauuust  (HEepMEHTOB OT
HEOPraHWYEeCKUX  Karajau3aTtopoB.  benku-aktuBatopel u  Oenku-
UHTUOUTOPBL.  3aBUCUMOCTh  CKOPOCTH  (DEPMEHTATUBHBIX  pEaKIUi
OT pa3IUYHBIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. PortocuHTe3. Poub
XJIOPOIJIACTOB B mporiecce (orocuHTeza. CeToBas U TeMHOBas (hasbl.
[MIpogyktuBHOCT,  (oTOCHMHTE3a.  BiusHume  paznuuHbiX  (PaKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. Paznoobpazue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpuuIUpyronme  OakTepuu,  Kele300aKTepuH,  CepoOaKTepHH,
BOJIOPOJIHbIE OaKTEpHUH. 3HAUCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenusi. IIpogykTel OpoxkeHUs U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’3pOOHBIE MUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTEIHN O0JIe3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
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[TogroroButenbHbI ATan. [NHKONMM3 — OECKUCIOPOIHOE paCIICIICHHUE
TJIFOKO3BI.

buonornueckoe OKUCIEHHE, WIM KIIETOYHOE JIbIXaHue. Poib MUTOXOHIpUi
B Ipolieccax OHOJIOTHYECKOr0 OKUcIeHMs. [lukiaudyeckue peakiuu.
OxucnurensHoe ¢ochopunupoBanue. I[IpenmyiectBa a’poOHOTO MyTH
oOMeHa BeniecTB mepes; aHa’pOoOHbIM. D(PGHEKTUBHOCTh IHEPrETUUYECKOTO
oOMeHa

2.5

Peakiuu MatpuyHoro cuntesa. [[puHIMN KOMIIJIEMEHTAPHOCTU B PEAKILIMIX
MaTpUYHOro CcHUHTe3a. Peanuzanus HaclelCTBEHHOM  uH(popMauuu.
['eHEeTMYECKUIT KOJA, €ro CBOWCTBA. TpPaHCKPUILNS — MAaTPUYHBIA CUHTE3
PHK. [TpuHIMIBI TPAHCKPHUIILINN: KOMIIJIEMEHTAapHOCTb,
aHTUNAPAIIIETBHOCTD, ACHMMETPUYHOCTD. TPaHCIISILMS U €€ ITalbl. Y4dacTue
TpaHcnopTHbix PHK B OuocunTeze Oenka. YciaoBusi OuMocuHTE3a Oelika.
KonupoBanue amuHokuciot. Ponb pubocom B OnocunTese Oernka.
Opranuzanusi reHoMa y MPOKapHOT M 3YKapHOT. Peryisiuss akTUBHOCTH
reHoB y npokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). Perymnsuus
OOMEHHBIX MPOLECCOB B KieTKe. KieTouHblid romMmeocTas.

Bupycel — HeksieTouHble (hOpMBI )KU3HU U 00JIUTraTHbIE apa3uTsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHO(Daros.

BupycHsbie 3a005ieBaHus yenoBeKa, )KUBOTHbIX, pactenuid. CIIN/, COVID-
19, counanbHble U1 MEAULIMHCKHAE TPOOIEMBI

2.6

Knerounsrii 1uki, ero mepuoanl W perymsmnus. WHTepdaza m MHUTOS.
Oco6eHHOCTH TTPOIIECCOB, MPOTEKAIOIINX B UHTEpdaze. [loaroTorka KieTku
K genenuto. [lpecuHTeTHdecKuid (MOCTMUTOTHYECKUM), CHHTETUUYECKUU
Y TTIOCTCUHTETUUECKUN (MPEMUTOTUUECKUI) IEPUOAbl UHTEPPA3HI.
Marpuunsiii cunte3 JHK-pemnmukanus. ITpunnuner permkanuu JIHK:
KOMIUJIEMEHTAPHOCTD, MTOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNIAPAJIJIEIbHOCTD.
Mexanusm permkanuu  JIHK. Xpomocomsl. CtpoeHue Xpomocom.
Tenomepsl U TenoMmepaza. XpPOMOCOMHBIM HaOOp KIETKH — KapUOTHII.
JlumionaHeIi W TaluIOMAHBIA  HAOOpPBI  XpomocoM. ['oMosorudHbIC
XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

[enenne xierkn — Mmuto3. Craaum MHUTO3a W MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KapuokmHe3 W HUTOKHMHE3. buomormueckoe
3HQYEHHE  MUTO3a. Peryisinuss  MUTOTHYECKOrO  [MKJIA  KJIETKH.
[Iporpammupyemas KjieTouHas ru0esb — arnonTos.

DOyHKIUOHAIbHAS] TEHOMHUKA

Opranusm Kak OMOJIOTUYECKasi CUCTEMA

3.1

OI[HOKJICTO‘-IHBIC, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIC OpraHru3MbI
N MHOTOTKAHCBbLIC OPTaHHU3MBI.
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®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BETe€TaTUBHOE)
U 1osioBoe. Buupl 6ecriosioro pazMHOXKEHHS: MOYKOBAHUE, CIOPYISAIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pazmuHoxkeHue. [lonoBeie kieTku, wiau rametel. Meino3. Craguu
Mmeno3a. [loBenenue xpomocom B menose. Kpoccunrosep. buonornyeckui
CMBICIT M€I03a ¥ MOJIOBOTO Ipouecca. Meno3 u ero Mecto B KU3HCHHOM
LUKJIE OPraHU3MOB.

[IpenzapoasiieBoe pazputue. ['amerorenes y )kuBOTHbIX. [10J10BBIE XKENE3BI.
OOpa3oBaHue W pa3BUTUE MOJOBBIX KIETOK. CriepMaToreHe3s M OOTEHES.
Crtpoenue moyIoBbIX KJIeToK. OII010TBOPEHHE U SMOPHUOHAILHOE Pa3BUTHE
KUBOTHBIX. CHOCOOBI  OIJIONOTBOPEHUS:  HApy»XHO€, BHYTpPEHHEE.
[TapreHorenes.

NunuBuayanbHoe  pa3BuTue  opraHu3sMoB  (oHTtorene3).  Craguu
AMOpUOreHe3a >KUBOTHBIX (HAa mpuMmepe JArymkH). JpooOnenue. Tumsl
npobnenusi. OcoOEHHOCTH JpOOJIEHUS MIEKOMUTAIOMUX. 3apOAbIIIEBHIE
JUCTKU (racTpyysinus). 3akiiajka OpraHoB W TKaHEH W3 3apOJIbIIIEBbIX
JUCTKOB. B3anMHOE BIMSHHE YacTe pPa3BUBAIOLIETOCS 3apOAbIIIA
(oMOpuoHaNIbHAsT MHIYKIUS). 3aKiajika IUlaHa CTPOEHHUS KUBOTHOTO Kak
pe3yabTar HEPAPXUUYECKUX B3aUMOJICHCTBUI TE€HOB. Bnusiue
Ha SMOPHOHAJILHOE Pa3BUTHE PA3UYHBIX (PAKTOPOB OKPYXKAIOWIEH CpPEelIbl.
Poct u pasButne xuBOTHBIX. [locTamOpuonanbubiii mepuos. IIpsmoe u
HernpsiMoe pas3Butue. Pa3Butue ¢ Meramopdo3oM y OECro3BOHOYHBIX H
MO3BOHOYHBIX  JKMUBOTHBIX. buoiormyeckoe 3HayeHUE MPSMOro U
HEINpsMOTO PAa3BUTHA, HX PACOPOCTPAaHEHUE B IpUpoAe. Tumbel pocra
JKUBOTHBIX. DakTOpBI pEerysdiuu pocTa >KMBOTHBIX M 4YenoBeka. Craguu
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS Yy JKMBOTHBIX M uesjoBeka. llepuoss
OHTOT'€HE3a YEJIOBEKA.

PasmHoxeHue u pasButue pacteHuit. ['amerodutr m cmopodur. Meiios
B JKM3HEHHOM IMKJe pacteHuil. OOpa3zoBaHue crop B Ipolecce Menosa.
['amerorene3 y pacreHunid. OIJIONOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
OopraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHWE Y IIBETKOBBIX PACTCHUU.
OOpa3oBaHue M pa3BUTUE CEMEHU. MexaHU3Mbl pPEryJisilid OHTOTEeHE3a
Yy PACTEHUI U KUBOTHBIX

3.2

HUctopusi  CTaHOBIEHMST W Pa3BUTUS  TEHETMKM  KaK  HayKH.
OCHOBHBIE T€HETHYECKHE TOHSATHS M  CHMBOJBL. | OMOJIOTHYHEIE
XPOMOCOMEBI, aJIeJIbHBIE T'CHBI, aJbTEpHATUBHBIE MIPU3HAKH,
JIOMUHAHTHBIN U PELICCCUBHBIN MTPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAs
JIMHUS, TUOpUIBI, T'€HOTHII, dbenoTH. OcCHOBHEBIE METOJIbI
T€HETHUKU: rUOPUIOTIOTUUECKUH, U TOJIOTUYCCKHUH, MOJIEKYJISIPHO-
FeHETUYCCKUM
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Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKOH
eauHooOpa3usi THOPUIOB TEpBOTro IMoKoJeHus. [IpaBuiao JOMUHUPOBAHMS.
Bropoit 3akoH Menaens — 3aKOH  pacCIICIUIEHUS  MPU3HAKOB.
[{uTonoruueckue OCHOBBI MOHOTHOPHIHOTO CKpelluBaHUA. | umoresa
YHCTOTHI FaMeT.

AHanuzupyroiiee CKpEIlIMBaHKE. [TpoMeKyTOUHBII XapakTep
HacjeaoBaHus. Pacuienyienue npu3HakoB IMPU HEMOJIHOM JIOMUHUPOBAHUH.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH Menaens —  3aKOH
HE3aBUCUMOIO HACJEJOBAHUSA TMPU3HAKOB. [luTomormyeckue OCHOBBI
JUTHUOPUTHOTO CKPEITUBAHUS.

CueruieHHOE HacyienoBaHue npu3zHakoB. Pabotel T. Moprana. CremnieHHoe
HACJICZIOBAHUE T€HOB, HAPYIIEHHUE CLUETUIEHUS] MEXAY F'€HaMU. XPOMOCOMHAs
TE€OpUs HACTEICTBEHHOCTH.

['enetnka mosia. XpoOMOCOMHBIM MEXaHU3M ONPEICICHUS M0Ja. AyTOCOMBI
W TIOJOBBIE XPOMOCOMBI. ['OMOraMe€THBIA W TETEPOTraMeTHBIM TMOJI.
['enernueckas CTpykTypa MOJOBBIX XpoMocoM. HacnenoBanvue npu3HaKoB,
CUEIUICHHBIX C TOJIOM. ['eHOTHIT Kak 1enocTHas cucremMa. [linenorponus —
MHO>KECTBEHHOE JICUCTBUEC reHa. MHOXeCTBEHHBIN aJJICIIN3M.
B3aumopelicTBue HeaeNbHBIX TEeHOB. KoMIIEeMEHTapHOCTh. JNHCTa3.
[Tomumepus

3.4

BzaumopeiictBue renHoruna u cpeabl npu  GOpMHUPOBAHWUU (PEHOTHIIA.
N3meHunBoCTh mMpu3HakoB. KauecTBEHHbIE W KOJWYECTBEHHBIE MPU3HAKHU.
Bubl K3MEHUYMBOCTH: HEHACTIEACTBEHHAS U HACIIEICTBEHHASL.
Monudukannonnas u3MEeHYUBOCTh. Ponb cpenbl B GopMHpOBaHUU
Moau(UKAIMOHHOW  W3MEHYMBOCTH. Hopma  peaknuu  mpu3Haka.
Bapuanmonnsiil psin u BapuanmonHas kpusas (B. Moranncen). ColicTBa
MOAU(DUKAITMOHHONW U3MEHUYHUBOCTH.

['emoTunnueckas NU3MEHUYUBOCTD. CsBoiicTBa T€HOTUITNYECKON
W3MEHYUBOCTH. BUIBI I'€HOTHUIIMYECKON H3MEHYMBOCTH: KOMOMHATHBHAs,
MYTal[MOHHAs.

KomOuHaTuBHAas M3MEHYMBOCTH. MeWo3 M IMOJOBOM MPOIIECC — OCHOBA
KOMOMHATHUBHONM H3MEHYMBOCTH. Polb KOMOHMHATUBHOM HM3MEHYMBOCTHU
B CO3/IaHUU T€HETUYECKOr0 pa3HooOpasus B Mpejiesax OJTHOrO BUIA.
MyTtaunoHHass M3MEHYMBOCTb. BUIbI MyTauuil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE U WHAYIMPOBAHHBIE MyTalMU. SlepHbIE
M IUTOIUIa3MaTHYecKue myTtanuuv. COMaTH4eCKHE M IOJOBBIE MYTalMH.
[IpyyuHbBl BO3HUKHOBECHUS MyTaluid. MyTareHbl W WX BIHUSHHUE HA
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTAllMOHHOIO  Ipolecca.  3aKOH
TOMOJIOTMYECKUX PSAJ0OB B HacsencTBeHHOM n3menunBoctu (H.M. BaBumoB).
BHesinepHass ”3MEHUMBOCTh U HACIIEICTBEHHOCTD
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3.5

Kapuotun uenoBeka. MexayHapoaHas MporpaMma MCCIEI0BaHUS T€HOMa
yenmoBeka. MeToabl HM3Yy4eHUsI TEHETHKHA YEJIOBEKA: TIeHEaIOrMYeCKUU,
ONMM3HEIOBEIH, IIMTOr€HETUYECKUH, MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKUl. COBpPEMEHHOE  OMNpeeiCHue T'e€HOTHUMA:
MIOJJHOTEHOMHOE CEKBCHUPOBAaHHWE, TE€HOTUIIMPOBAHWE, B TOM YHUCIE
¢ momomieio III[P-amanu3a. HacnemcTBeHHble 3a00JI€BaHUS dYeIOBEKa.
['enHble M XPOMOCOMHBIE 0O0JIE3HH YeloBeKa. boyie3HU ¢ HacIeACTBEHHOM
MIPEAPACIIONIOKEHHOCTBIO. 3HaueHue MEIUIUHCKON TCHETUKUA B
NpEAOTBPAIICHUM W JICYCHWHM TEeHETHYECKHUX 3a00JICBaHMI deJIOBEKa.
CTBOJIOBBIC KJICTKHU

3.6

JomecTukanus W CeleKIUs. 3apoKIACHUE CEJNEKUUH U JOMECTUKAIUU.
VYuenue H.W. BaBuiioBa o 1eHTpax NPOUCXOXKICHUS M MHOr00Opasus
KYJbTYPHBIX pacTeHuil. Ponb ceneknuum B CO3JaHUM COPTOB PAaCTCHUM
U nopoj xKuBOTHbIX. CopT, mopoja, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAI0B
B HacieacTBeHHoM wu3MeHumBocTh H.M. BaBuioBa, ero 3HadeHue
JUISL CEJICKITMOHHOM pabOThI.

MeTonbl ceneKIMoHHONW paloThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIM U
WHJMBUAYAJIbHBIA. JTambl KOMOWHAIMOHHOW cenekuuu. HcmbiTanue
MPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIUIBIO
OIICHKHU (DEHOTHUIIA MMOTOMCTBA U OTOOP MO TEHOTHUITY C MOMOIIBIO aHAIHN3a
JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIIMOHHOW  paloThlI.
PamnanMoHHBII M XUMHYECKMM MYTAareHe3 KakK MCTOYHHMK MYTalui
y  KyJbTypHBIX (opM  opranu3sMoB. lcmosib3oBaHWE T'€HOMHOIO
pemakTUpOBaHUS U MeTooB pekoMOumHaHTHBIX JIHK mis momyuenus
MCXOJHOI0 MaTepralia Jisl CEIEKIUU.

[Tonyuyenue MOJIUIIOUIOB. BrayTpuBugoBas ruOpUIU3aIINSL.
brnuskopoacTBeHHOE CKpemmBaHue, Wi HWHOpuAWHT. HepomcTtBenHOE
CKpelIMBaHUEe, WM ayTOpuaAuHr. ['eTepo3uc ©  €ero  IPUYUHBIL.
Hcnonp3oBanue rerepo3uca B ceneknuu. OTmaneHHas THOPUAM3AINAL.
[Ipeononenue Oecmionus MEKBUIOBBIX THOPUAOB. JIOCTHIKEHUS CEIEKIINU
pacTeHH U )KUBOTHBIX

3.7

OOBEeKTbI, UCNOIb3yeMble B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAaHEBbIC
KyJbTYpbl, MHUKPOOPTaHU3MBbI, HMX XapaKTEpUCTHKA. TpaauiMOHHas
OMOTEXHOJIOTHA: XJIeOOoNeUyeHre, MoMyuYeHne KUCIOMOJIOYHBIX MPOAYKTOB,
BHUHO/ECIIHE. MukpoOroIOruuecKuil CHUHTE3. OOBEKTHI
MUKpPOOHOJIOTHUYECKUX TexHosoruil. [IpousBoacTBo Oeiika, aMUHOKUCIOT
U BUTaMUHOB. lckyccTBeHHOE — omionorBopeHue.  PexkoHcTpykuus
AWIEKICTOK W KJIOHUPOBAHUE JKMBOTHBIX. METOJ TpaHCIUIAaHTALUH SAEp
KJIETOK.
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XpoMOCOMHasi M TE€HHas WHXeHepusi. VICKyCCTBEHHBI CHHTE3 T€Ha
1 KoHCTpyHpoBaHue pekomOoumHaHTHBIX JIHK. /locTHKeHNsS U MepCIEKTUBBI
XPOMOCOMHOM W TE€HHOW HWHXXEHepUuH. MeTUIMHCKUE OUOTEXHOJIOTHH.
Hcnosib30BaHKE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOrooOpasue opraHH4ecKoro Mupa

4.1

buonornyeckoe paszHooOpazue opranuzMoB. CoBpeMEHHas CHUCTEMa
opranudeckoro mupa. [IlpunHiuns! knaccupukanuu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH  CTPOEHUSI W JKU3HEJCATECIIBHOCTH  OJHOKJICTOUYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKIETOYHBIC TPUOBI, OJHOKICTOYHBIC
BOJIOPOCIH, Jpyrue npoTUCThl. KonoHuanbHbIE OpraHu3Mbl. J[BuxkeHHE
OJTHOKJIETOYHBIX OPTraHU3MOB: aMeOOUJHOE, IKI'YTUKOBOE, PECHUYHOE.
3ammTa y OJHOKJIETOYHBIX OPraHU3MOB. Pa3ipaKuMoCTh y OAHOKIECTOYHBIX
OpPraHu3MoOB. TaKkCHUCHI

4.2

MHorokJieTouHble pacTeHus. B3auMOCBA3b YacTe MHOTOKJIETOYHOIO
opranu3ma. TKaHHW, OpraHbl M CHCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. OpraHu3m Kak eauHoe I1ienoe. Tkanu pacteHuil. Tumsl
pacTUTENbHBIX TKaHEW: oOpa3oBaTeNbHAsl, MOKPOBHAsA, MPOBOISIIAS,
OCHOBHa, MEXaHUYECKas. OcobeHnHnocTu CTpOEHHUS, byHKIMH
Y PACIIOJIOKEHUS TKAHEW B OPraHax pacTCHUM

43

BereratuBHble M T€HEpATUBHBIE OpraHbl pacreHUd. OyHKIMH OpPraHoB
u cucrem opraHoB. Kapkac pacTteHuit. JIBUKEHHME MHOTOKIETOYHBIX
pactenuii: Tpornu3Mmbl U HacTtuu. [lorimomeHune BOABI, YIVIEKHUCIOrO rasa
W MHUHEpaJIbHBIX BeEIIEeCTB pacTeHusMu. Jlprxanwe pactenwit. Juddysus
ra3oB 4epe3 IOBEPXHOCTb KIETKU. TpaHCIIOPTHBIE CUCTEMBbl PACTCHUM.
Boinenenue y pacteHuid. 3aiura y MHOTOKIIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa maCCUBHOM U XUMUYECKOM 3aIUThI. OUTOHLIUABI.
PaznpaxxumocCTh U perynsiuus y Opranu3MoB. Pa3ipaxumMocTs U peryasauus
Y MHOT'OKJIETOYHBIX pacTeHul. POCTOBBIE BElIECTBA U X 3HAUCHUE

4.5

MHOrOKJICTOYHBIE >KMBOTHBIEC. B3aMMOCBA3b dYacTe MHOTOKJIECTOYHOTO
opranu3ma. TkaHW, OpraHbl U CHUCTEMBl OpPraHOB MHOTOKJIETOYHOTO
opranusma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
MU 4elioBeKa. THIIbI KMBOTHBIX TKaHEH: SMUTEIHMAIbHAS, COCIMHHUTCIIbHAS,
MbIIIeyHasi, HepBHasA. OCOOCHHOCTH CTPOCHUSA, PYHKIIMK M PACIIOJIOKEHHUS
TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKa

4.6

Opranbl ¥ CHCTEMBI OPraHOB XUBOTHBIX. DYHKIUMU OpPraHOB U CHUCTEM
opraHoB. Omopa Tena opranu3mMoB. CKeleTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>XHbIi1 U BHYTpeHHHII ckeneT. CTpoeHue
Y THUIIbI COEIMHEHUS KOCTEH.
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JIBKeHME MHOTOKJIETOYHBIX >KMBOTHBIX. [luTanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue >KUMBOTHBIX. KoxXHOE JbIXaHuE.
2’KabepHoe u 1erouHoe JAbIXaHue.

JIpIXaHre NO3BOHOYHBIX )KUBOTHBIX. DBOJIFOIIMOHHOE YCI0)KHEHUE CTPOCHHUS
JETKMX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHass cHCTEMa 4YellOBEeKa.
MexaHu3M BEHTWJISILMU JIETKUX y NTUL M MJIEKONUTAOMMX. TpaHcrnopt
BEIIECTB y OpraHu3MoB. TpaHCHOPT BEHIECTB Yy >KMBOTHBIX. KpoBeHOCHas
cuctema U ee opranbl. KpoBeHOCHas cucTemMa IMO3BOHOYHBIX JKHBOTHBIX.
Kpyru kpoBooOpamieHusi. DBOJIOLMOHHBIE  YCIOXXHEHHUS  CTPOEHUs
KPOBEHOCHOM  CHCTEMBbl  IO3BOHOYHBIX  JKMBOTHBIX.  BbljeneHue
y opraHu3MoB. BeineneHne y KUBOTHBIX. COKpAaTHTENbHBIE BaKYOJH.
Opransl BeiieneHus. CBA3b MOJOCTH TeJIa ¢ KPOBEHOCHOW U BBIJIETUTEIbHON
cuctemMaMu. BblgeneHue 'y MO3BOHOYHBIX — KMBOTHBIX.  3aliuTra y
MHOTOKJIETOYHBIX ~ >KMBOTHBIX.  IIOKpOBBI M  HMX  NPOU3BOJHBIE.
PaznpaxxumMocTb W peryiasuuss |y OpraHu3moB. PasnpaxumMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcHChl. PazpaxumMocTb W peryysiuus y
MHOTOKJIETOUYHBIX pacTeHUul. POCTOBBIE BelllecTBa U UX 3HAYEHUE.

HepBHast cuctema u pediekTopHas peryasiuus Yy MHOTOKJIETOYHbIX
*KUBOTHBIX. HepBHasi cucteMa u ee OTAeNbl. DBOJIOLUOHHOE YCIOXKHEHUE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka airoputMoB U nporpamm ajist 3PQGHEeKTUBHON (PYHKIIMOHATILHON
aHHOTAallMM T€HOMOB, TPAaHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €0 31I0POBLC

5.1

Opranpl M cHucTeMbl OpraHoB 4enoBeka. OTaenbl TOJOBHONO MoO3ra
MO3BOHOYHBIX >KMBOTHBIX. Pednexc u pedrexropHas gyra. besycioBHble
U ycnoBHbIE pediekchl. ['ymopanbHas peryssiius U SHIOKpUHHAs cCUCTEMa
JKUBOTHBIX U 4esoBeka. JKene3bl 3HIOKPUHHOM CUCTEMBI M MX TOPMOHBI.
JelictBue TOpMOHOB. B3aMMOCBS3b HEPBHOM M DJHJIOKPUHHOW CHCTEM.
['nnortanamo-runodusapnas cucrema. Peduekc u peduekropHas nayra.
be3ycioBHbIE U yCIOBHBIE pEIEKCHI

5.2

3amuTa opranusma ot 0osiesneil. UMMyHHas cucreMa yenoBeka. KineTounsiii
u T'yMOpPaJIbHBIN MMMYHUTET. Bpoxnennsii, pUOOPETCHHBIN
crnenupuyeckuit MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOIO
ummynuteTa (I1. Dpaux, ®.M. bepuer, C. Tonerasa). BocnanureabHbie
OTBETBl OpPraHu3MoB. Poib BPOXKIAEHHOIO HMMMYHHUTETA B PAa3BUTHHU
CUCTEMHBIX 3a00JIeBaHUI

53

KpoBeHocHas cucreMa u ee opransl. CepJilie, KpOBEHOCHBIE COCY bl K KPOBb.
Kpyru kpoBooOparenusi. Paborta cepaiia u ee peryisius
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Heixanne uyenoBeka. Juddys3us ra3oB uepe3 MNOBEPXHOCTh KIETKHU.
JlpIxarenpHas cucTema 4elioBeka. JlpixarelbHas MOBEPXHOCTh. Peryrsiuus
JIBIXaHus. J{pIXaTeabHbIC 00BEMBI

5.5

HI/IHIGBapI/ITGJIBHaH CHCTCMa 4YCJIOBCKA. OTI[QTIBI IMUIICBAPUTCIIBHOI'O TPpAKTaA.
HI/IHIGBapI/ITeJIBHBIG KCJIC3HI. BHYTpI/IHOJ'IOCTHOC N BHYTPHUKIICTOYHOC
MUIICBAPCHUC

5.6

[TokpoBel m ux mnpousBogHble. Oprassl BbiaeneHus. Ilouku. CtpoeHne
u (yHKUMOHHpoBaHUE HedpoHa. DunbTpanus, cekpeuus U 0OpaTHOE
BCAChIBaHME KaK MEXaHW3Mbl pabOThl OpraHoB BblaeneHUs. OOpa3zoBaHUe
MOYH y YeJIOBEKa

5.7

JIBi>keHue yesioBeka: MblieyHasi cucteMa. CKeJleTHBIE MBIIIBI M X padoTa.
CtpoeHue 1 TUMBI COEAMHEHUS KOCTEN

Teopus sBostoniuu. Pa3zButue xu3Hu Ha 3emiie

6.1

OpomonnoHHas Teopus Y. JlapsunHa. IIpeamnocbulku BO3HUKHOBEHHS
napsuHM3Ma. JKU3Hb ¥ Hay4dHas aestenbHocTh Y. lapBuHa.

JBrxymue cuwibl 3Bomound  BugoB 1no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTD Pa3MHOXKEHUS OpraHU3MOB, HACJIeICTBCHHAs
W3MEHYMBOCTH, OOpHOa 3a CYIIIECTBOBAHHE, €CTECTBEHHBIA W MCKYCCTBEHHBIN
oT00D).

Odopmiienne cunTetndeckoit teopuu sBomtonuu (CTD). HelTpanbhas
Teopust sBosouU. COBpEMEHHas SBOJIOLMOHHAs OWONOrus. 3HaueHUE
HBOJIFOLIMOHHON T€OpUU B (POPMUPOBAHMM €CTECTBEHHO-HAYYHON KAapTUHBI
MUpa

6.2

[Tonynsauus Kak 37aeMeHTapHas €AMHUIA 3BOIOUUHA. COBPEMEHHBIE METO/IbI
OLIEHKH T'€HETHYECKOIr0 pPa3HO00pa3usi U CTPYKTYphI nonyisiuui. Mzamenenue
reHo()OH/1a MOMYJIALHUN KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKkTOpbl (IBUKYIIUE CHIIBI) 3BOJIONUU. MyTallMOHHBIN
nporecc. KomOunHaTuBHAsh W3MEHYUBOCTh. [[peil) TeHoB — ciiydaiiHble
HEHaIpaBJIeHHbIE M3MEHEHHS YacTOT ajienedl B mnomyssiusx. Oddexr
ocHoBarensi. Murpanuu. M3onmsuua — monmynsmmii:  reorpaduueckas
(mpocTpaHcTBEHHAast ), Onosornyeckas (penpoyKTUBHAS).

EcrectBennsbiit orO0p — Hampaiswonmid ¢daxktop 3Bojonuu. DopMmbl
€CTECTBEHHOTO OTOOpa: JBIKYIIUHM, CTaOWIM3UPYIOUINH, pa3pbIBAIOIINNA
(nu3pyntuBHbIi). [TonoBoit oTOOP.

[IpucnocoONMeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT MHUKPOIBOJIOIHUU.
Bo3HukHoBeHHe TpHCHOCOONICHM y  Oopranu3mMoB. Apomop]o3sl u
YA0AJaNTalNH. [Ipumepsbr IPUCTIOCOOICHUI y OpPraHu3MOB.
OTHOCHUTENBHOCTh TPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
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Bun, ero kputrepum u cTpykTypa. BumooOpasoBaHue Kak pe3yJbTaT
MUKpOdBOIOIMU. N3omsanus — kirodeBoi hakTop BugooOpazoanus. [lytu
U crnocoObl BUA000pa3oBaHuUsA: ajulonarpuueckoe (reorpaduyeckoe),
CUMIIATPUUECKOE (PKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUILIONAU3AIHS,
rubpuan3anus). JmuTeabHOCTh SBOJIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMUPOBAHKS OUOJIOTHUECKOTO pa3HOOOpa3us.

Ponb 3BoNOIIMOHHON OWOJNOTMM B pa3pabOTKE HAy4YHBIX METO/OB
COXpaHeHus1 Onopa3HooOpazusa. MUKPOIBOJIOLNS U KOIBOJIIOIHS Tapa3uToB
U uX Xo3sieB. Mexanu3Mbl (GOPMUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTUKAM
U CIIocoOBI 0OPHOBI ¢ HEH

6.3

Metonpl u3ydeHUs] MakpodBodtonuu. [lajeoHTONOTHYECKHE METOIbI
u3yueHusi sposioruu. llepexonubie Gopmbl U (QUIOTCHETUYECKHUE PSJIbI
OpraHU3MOB.

buoreorpadguueckue Metonbl u3ydeHus s3Bosronuu. CpaBHEHUE (QIIOpHI
u (ayHpl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
Buabl-3HIEMHUKY U PETUKTHI.

DMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTHYSCKIE METO bl U3YUSHHUSI
ABOJIIOIMH. | €HETHUEeCKHE MEXaHU3MbI SBOIIOIIMN OHTOTCHE3a U MOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE ¥ aHAJIOTHYHBIC OpPTaHBI.
PynuMeHntapHuble oOpraHbl W aTaBuU3Mbl. MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXUMHYECKUE W MaTEeMaTHUYEeCKHE METOAbl HU3YUYEHHUSI DBOJIOLMH.
['omonoruunsie T'EHBI. CoBpeMeHHBIE METO/Ibl MOCTPOEHMUS
(UITOTEHETUYECKUX JIEPEBbEB. XPOMOCOMHBIE MYTAIlUd U  HBOJIIOLIMS
T'€HOMOB.

OO61re 3aKOHOMEPHOCTH (TpaBuIIa) dBoTONHH. HeoOGpaTUMOCTh 3BOTIOIIHH.
AnantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB BOJTFOLIUU

6.4

HaydHble THUMIOTE3bl TPOUCXOXKIEHUA KU3HM Ha 3emie. AOuOreHes
U mna"Hcnepmuda. JloHayyHble TPEACTABICHHS O 3apOXKICHUHM >KU3HU
(kpearmmoHu3M). ['MIOTE3a MOCTOSSHHOTO CaMO3apOKJIEHUS JKU3HU U €€
onpoepxkenne onsitaMmu @D. Penu, JI. Cnammanuanu, JI. Ilactepa.
[TpoucxoxaeHue XKU3HU U aCTPOOHOIIOTHUSI.

OcCHOBHBIE ~ JTanmbl  HEOPTAHUYECKOW  SBOJIIOLUU. ITimanerapHas
(reosiormyeckas) BOJIONMSI. XUMHUUYECKas SBOJIONNS. AOUOTEHHBIN CUHTE3
OpraHu4ecKux BeulecTB u3 Heopranmdeckux. Oneir C. Musiepa u I'. FOpu.
OO6pazoBanue mnoauMepoB U3 MoHoMmepoB. KoarepBaTHas rumnoresa
AN. Omnapuna, rumnore3a mnepBuuHoro OynboHa Jx. XosmugeliHa,
reHeruueckas runotesa I'. Memnepa. Pubosumsl (T. Uek) u runoresa «mupa
PHK» V. I'un6epra. ®opmupoBanre MmeMOpaH 1 BOSHUKHOBEHHE MPOTOKIICTKH.
Hcropuss 3emiin U MeTOJbl €€ H3ydeHus. lckomaemple OpraHU4eCcKue
octatku. ['eoxpoHosnorus u ee meTojbl. OTHOCUTENbHAS U aOCONIOTHAS
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re€OXpPOHOJIOTHS. |'€0XpOHOIOTHYECKas IIKAJIA: YOHBI, 3PbI, IEPUOJbI, STTOXH.
HavanpHble 3Tanbl OpraHvudeckod sBomonuu. llosBieHune u sBOMIOLMS
NEPBBIX KJIETOK. OBOJIOUMA MeTabonau3Ma. BoO3HUKHOBEHME NEPBBIX
skocucTeM. CoOBpeMEHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJIOr MEPBBIX Ha
3emuie cooOmecTB. CtpomaTonuTel. [IpokapruoThl U 3yKapHOTHI.
[Ipoucxoxenue AYKapuoT (cumbuorenes). OBOJIIOLIUOHHOE
IIPOUCXOKIECHHUE BUPYCOB. IIporcxoxkaeHrne MHOTOKIIETOYHBIX OPTaHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE ATanbl dBOIIOIUHN BHICIIUX pacTeHud. OcHOBHBIE apoMOpP(O3bI
pacreHud. Beixox pacrenuit Ha cyuy. IlosiBiieHHME CcHOpPOBBIX pacTECHUU
Y 3aBoeBaHue UMHU cyluu. CemeHHbIe pacTeHus. [IponcxokaeHue NBeTKOBBIX
pacTeHU.

OcCHOBHBIE 3Tanbl 3BOJIOLUU XKUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
XKUBOTHBIX. Benpackas ¢ayna. KemOpuiickuii B3pbIB — MOSBIICHHUE
COBpEeMEHHBIX THUNOB. IlepBble XOpmoBble >XMBOTHbIE. JKU3HB B BOJE.
OBoJionus TMO3BOHOYHBIX. [Ipoucxoxknenue ampuOuii W penTUIU.
[IpoucxoxaeHne MIEKONMTAINUX © NOTUL. [IpuHIMI ~ KIH0YEBOro
apomop¢o3a. OcBoeHue 0eCrio3BOHOYHBIMU U MTO3BOHOYHBIMU >KMBOTHBIMU
CYILN.

PasButne xu3HM Ha 3emiie MO 3paM M IEpUoAaM: apxeu, MpOTEpO30M,
najgeo30i, Me3030M, KaiHo30M. OOmas xapakTepuCTHKa KiIuMaTa
M TeOJIOTMYECKUX mpoueccoB. [losBiIeHME W pacuBET XapaKTEPHBIX
OpPraHMU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U BIMSIHUE Ha ra30BbI COCTaB
aTMOC(EPBHL.

MaccoBble BBIMUpaHUS — JKOJIOTHYECKUE KPU3HUCHI Mpouuioro. [IpuymHbl
U CIIEJICTBUSI MAaCCOBBIX BEIMUpaHUil. COBpEMEHHBIN SKOJIOTMUYECKUM KPU3HC,
€ro 0COOEHHOCTH

6.5

Pa3nensl 1 3agaun anTpononoruu. Meroasl anTpornosnorud. CTaHOBIIEHHE
IIPEICTABICHUA O IPOUCXOXKICHUU desloBeka. COBpPEMEHHBIE Hay4HbIC
TEOPUH.

CxoncTtBo uenoBeka C  KUBOTHbIMH. (CHCTEMaTHYeCKOE MOJIOKEHUE
yesoBeka.  CBHJIETENbCTBA  CXOJCTBA  4YEJIOBEKA C  KMBOTHBIMH:
CPaBHUTEIBHO-MOP(OTIOTUUECKHE, AMOPHOITIOTUYECKUE, busnomnoro-
OnoxuMuyeckue, moBeaeHueckre. OTauYMs 4YeloBeKa OT JKUBOTHBIX.
[IpssMOXOXKIEHNE W KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAaKoB. Pa3Burtune
TOJIOBHOTO MO3Tra ¥ BTOPOY CUTHAJIIBHOW CUCTEMBI.

JIBrxyiue cuiibl ((hakTOphl) AHTPOIIOTE€HE3a: OMOJIOTUYECKHE, COLIMATIBHBIE.
CooTHoleHne OMOJIOrMYECKUX U COLMANIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJMU AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOIME MPEIKH
moaen. YenoBek yMenbli, MepBbIe U3TOTOBICHUS Opyaul Tpyaa. Yenosek
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NPSMOXOJISIIIIMN ¥ TIEPBBIN BBIXOJ Jtojel 3a mpenensl Adpuku. Uenosek
reiaenpoeprekuii — 00U MpeI0K HeaHIePTaIbCKOT0 YSIOBEKa U YeIOBEKa
pasyMHOro. YemoBek HEaHIepTaIbCKUM KaK BU JIFOJAEH XOJIOJHOTO KIIMMAaTa.
UYenoBek pa3yMHbIld COBPEMEHHOI'O THIIA, JEHUCOBCKUN YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 npeaenaMu AQppuku.

DBOJIIOIMS COBPEMEHHOI'O 4eJIOBeKa. ECTeCTBEHHBINM OTOOP B MOMYJISIIMIX
yenoBeka. MyTarmoHHbI Tiporiece W moiumopdusm. [lomynsimonnsie
BOJIHBI, Aperd reHoB, murpauus U «3GdEKT OCHOBATENS» B MOMYJISIUAX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckne pacel. llonstue o pace. bonbimme pacel: €BpONEOHIHAS
(eBpasmiickas), aBCTpaJlo-HETpOHAHAsI (PKBATOpPHAJIbHASI), MOHTOJIOMIHAS
(a3uarcko-amepukaHckasi). BpeMst v myTu paccesneHus 4eaoBeKa M0 IJIaHETe.
EnuHcTBO wenmoBedeckux pac. HaydHas HECOCTOSITENBHOCTh pacu3Mma.
[Tprcnoco6IeHHOCTh YeIOBEeKa K Pa3HbIM YCIOBHSIM OKPYKAIOIIECH CpPEbl.
Brnusaue reorpaduueckoit cpembl u apeida reHoB Ha Mopdosoruio u
(bU3MOJIOTHIO YeTTOBeKa

7 DKOCUCTEMBI U PUCYILNE UM 3aKOHOMEPHOCTH
7.1 Pasznens! u 3agaun 3xonorun. CBsA3b HKOJOTUH C IPYTUMHU HAYKAMHU.
Metonas! 3xonoruu. [loneBbie HaOMOAEHUSA. DKCIEPUMEHTHI B 3KOJOTHU:
NPUPOJIHBIC U JTabopaTtopHbie. MoaenupoBaHue B 3KOJOTHU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, perHOHATBLHBIN U TJI00aTbHbIN
7.2 Okonoruueckne GakTopbl ¥ 3aKOHOMEPHOCTH uX aericTBus. Kinaccuduxanms

AKOJIOTUYECKUX (PaKTOPOB: aOMOTHYECKHE, OUOTUYECKUE, aHTPOIOTECHHBIE.
OO0mue 3aKOHOMEPHOCTU NEUCTBHS 3IKONOrHdeckux ¢akrtopos. [IpaBumino
munumyma (K. [nopenrens, FO. JInbux). TonepaHTHOCTh. DBPUOUOHTHBIE
U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT kKak dKojormdeckuii (axrtop. JlelicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. JKOJIOTHYECKHE
IPYIIIbl PACTEHUH U KUBOTHBIX [0 OTHOLIEHUIO K cBeTy. CUTHAJIbHAS POJIb
ceera. @DotonepuonusMm. TemmnepaTypa Kak 3KOJIOTHYECKUM (akTop.
JencrBue TeMIIEPaTypPbl Ha  OpPraHU3MBI. [ToikunoTepMHbIE U
TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.
Bnaxunocts kak skojormyeckuid (axkrtop. Ilpucnocobiienust pacTeHud K
nojjiep>kaHuio  BojgHoro  Oajanca.  Kiaccudukanus — pacTeHH# 110
OTHOMICHUIO K Boje. [Ipucmocobienns KUBOTHBIX K U3MEHEHHUIO BOJIHOTO
pexuma.

Cpenpl oOWTaHWs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3YyIITHAs, TIOYBEHHAS,
rNyOMHHAsI TOJMOYBEHHAs, BHyTpHOpraHu3MeHHas. DU3MKO-XUMHUYECKUE
0CcoOeHHOCTH cpejl oOuTaHusi opraHu3MoB. [IpucrnocoOieHus opraHu3MoB
K J)KM3HU B pa3HBIX Cpeiax.
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buonornyeckue putmbl. BHemHue u BHyTpeHHHE puUTMbl. CyTOYHBIE U
rogu4yHbie puTMbl. [IpUCIOCOOIEHHOCTh OpPraHU3MOB K  CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

Kusznennsie Gopmel opraHu3moB. [loHsiTue o Ku3HEHHOU (dopme.
XuznenHnble (GOpMbI pacTEHUM: JEpeBbsl, KyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJETHHE TPaBbl. JKU3HEHHBIE ()OPMBI KUBOTHBIX:
ITUIPOOHOHTHI, TEOOMOHTBI, a3pOOUOHTHEI. OCOOEHHOCTH CTpOEHUsS U o0pa3a
KU3HU.

buotnueckue  ¢daxktopel.  Buuabpl  OHOTHYECKHMX  B3aMMOJECHCTBUI:
KOHKYpPEHLIUS, XMUIIHUYECTBO, CcUMOMO3 U ero Qopmbl. [lapazutusm,
KOOIEepaLHs, MYTYaJu3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO,
HaxjeOHu4yecTBO). Herpoduueckue  B3aumMojelcTBUS — (TOMHUYECKUE,
dbopuueckue, ¢dadpuyeckue). 3HaYCHUE OMOTHYECKUX B3aUMOICHCTBHI
JUIsL CYLIECTBOBAaHMA OpraHu3sMoB B cpene ooOutanus. [lpuHumn
KOHKYPEHTHOT'O UCKJIFOUEHUS

7.3

OKOJIOTUYECKHE  XapaKTepucTUKW  nomyisuuu.  [lomymsiiuss  kak
ouosioruueckasi cucrteMa. Pojgb HEOJHOPOTHOCTH Cpeibl, (PU3NUECKUX
OappepoB U OcOOEHHOCTEW Ouwonorud BUAOB B  (GOPMHPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl monyysiquid. OCHOBHBIE —ITOKa3aTEIu
MONYJISIUU: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS W TOJIOBAsl CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUSL.
DKOJOTUYeCKasi CTPyKTypa nomyJisiiuu. O1eHKa YMCIEHHOCTH MOMYJISIIUAH.
JlnHamMuka TOMyJAMM W €€ peryjsanusa. buormuecknii noTeHOHan
nonyasanuu. MogenupoBanue AuWHaMUKU nonyisinuu. KpuBble pocta
YUCJIEHHOCTU NonyJisiiuu. KpuBble BbDKHMBaHUA. Perynsiuus 4UCIEHHOCTH
MOMYJISAIUNA: POIb (PAKTOPOB, 3aBUCSIINX U HE 3aBUCSIINX OT IJIOTHOCTH.
DKOJIOTMYECKHE cTpaTeruu BUAOB (r- u K-ctpaterun).

[Tonsitue 06 sKonoruyeckor Huile Bujpa. Mecrooburanue. MHoromepHas
Mozenb  dkosnormyecko — Humm - Jx.M.  XarumHcoHa.  Pa3mepsl
DKOJIOTMYECKOM HULIM. [loTeHIIManpHas U peaan3oBaHHas HULIU.

Bupa kak cucrema nomyisuuil. Apeanibl BUOOB. BUIbI M HX KU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TOBEACHUS W MUTPAlUMil  >KUBOTHBIX.
buonoruueckre MHBa3UM 4y>KEPOJIHBIX BUIOB

7.4

CoobmiectBa opranu3moB. buonenos u ero crpykrypa. CBA3M MEXIy
opranm3mMamMu B OWOIIEHO3e. OKOCHUCTeMa KaK OTKpBITas CcHUCTeMa
(A.Jx. Tencnu). dyHKIMOHANBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME:
OPOAYLEHThl,  KOHCYMEHTBI,  pPEOyHeHThl. Tpoduyeckue  YypOBHH.
Tpoduueckne menu u ceTu. AOuoTrhyeckue ONMOKM 3KocucTeM. [1ouBBI
U Wikl B 3KocucTeMax. KpyroBopoT BeHIECTB M TMOTOK JHEPruM B
IKOCHCTEME.
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OcCHOBHBIE  TIOKa3aTelIW DJKOCHCTEMBL. buomacca ®  TIpOAYKIHA.
DKOJIOTHYeCKHe MUPAMHUIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHsle 3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHH.
[lepBuyHBIE ¥ BTOPHYHBIC CYKIIECCHM M WX NPHYHUHBI. AHTPOIIOTCHHBIC
BO3JICMCTBUS Ha cykieccuu. KinmakcHoe coobmiectBo. buopasnoobpasue
¥ TIOJTHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.
[IpupoaHbie 3KOCUCTEMBbI. AHTPONIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Pazmuuusi  Mexay aHTPONOTCHHBIMH W TPUPOIHBIMH
HKOCUCTEMAaMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opomckas
dropa u dayna. Cuna"Tponuzanmsi Topojckor (ayHbsl. buonormdeckoe
U XO34HCTBEHHOE 3HAUEHUE AarpodKOCHUCTEM U  YPOOIKOCHCTEM.
3aKOHOMEpPHOCTH (OPMHUPOBAHKS OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB
B DKOCHCTEMaX.

[lepeHoc »HEpruM ¥ BEHIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMHU.
YCTOMYMBOCTh OpPraHU3MOB, NONYJSLHUM UM DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUI

7.5

buochepa — obOmennmanerapHas o0osouka 3emid, TIE CYIIECTBYET WU
cyliecTBoBana xu3Hb. Yuenue B.M. Bepnaackoro o 6uocdepe. Ob0nactu
ouocdeps! u ee coctas. JKuBoe BemiecTBo 6uochepsl 1 €ero PyHKITUH.
3aKOHOMEPHOCTH CyIlecTBOBaHUs Onocdepbl. OcoOeHHOCTH Onochepsl Kak
rodalbHOM  3KOCUCTeMBl. JlMHaMu4eckoe paBHOBecue B Ouocdepe.
KpyroBopots! BemiecTB M OMOr€OXMMUYECKHE LHUKIbI (yriepojaa, a3oTra).
PurmudHOCTH siBNIeHMM B Orocdepe.

3oHaneHOCTh Ouochepsl. [lonstue o Onome. OCHOBHBIE OMOMBI CYIIH:
TYHJIpa, XBOMHBIC Jieca, CMEIIAHHbIE M IIUPOKOJUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, TYCTHIHH, TPONWYECKUE Jieca, BBICOKOTOphs. Kimmar,
PACTUTENBHBINA U KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 pyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYpCHOTO MOTEHIIHAA
u 6uocepHbIx QyHKIUH

7.6

DKOJIOTUYECKHE KpHU3UChl M HX NpUYMHBL. Bo3aeicTBue 4yenoBeka
Ha Ouocdepy. 3arps3HeHwe BO3AYIWIHOM cpenpl. OxpaHa Bo3ayXa.
3arpsisHeHMEe BOJHOM cpeasl. OXxpaHa BOJHBIX pecypcoB. PaspyuieHune
nouBbl. OXpaHa MOYBEHHBIX peCypcoB. MI3MeHeHne knumara.
AHTPOIIOT€HHOE BO3/ICMCTBUE HA PACTUTEIBHBINA U ’KUBOTHBIN MUp. OXpaHa
pPacCTUTENBHOTO M KXUBOTHOrO MHpa. OCHOBHBIE IPUHLUIBI OXPaHBI
npupozasl. Kpacuele kauru. Ocob0 oxpaHseMble MPUPOJHBIE TEPPUTOPUHU
(OOIIT).

borannuyeckue caapl ¥ 300JI0THYECKUE ITAPKHU.
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OCHOBHBIC MPUHIIUIBI YCTOWYMBOTO PAa3BUTHUS YEIOBEUECTBA M IPUPOIBI.
ParmonansHO€ TMPHPONONOIB30BAHUE M COXpPAaHEHHE OMOJOTHYECKOTO
pazHooOpasus 3emin
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