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PaGouass mporpamma mo yueOHOMYy mnpenmery «buomorus» (yriayOnEHHBIHM
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-HaydHBIE TIpEAMETHI»)  (nanee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOTHH, OMOJIOTHS) BKJIIOYAET MOSICHUTEIBHYIO
3aIHCKY, COJEPKaHNE OOyUCHMsI, TUIAHUPYEMbIC PE3YIbTaThl OCBOCHHUS MPOTPAMMBI TI0
OHOJIOTHH.

[TosicHuTeIbHAS 3aMHMCKa OTPAXKaeT OOIIUE IEIM U 3a/auyd U3YYCHHS OHMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX TMPEANOCHIIOK K €€ HM3YyUYEeHHUIO O0Yy4arolMMUCH,
MECTO B CTPYKType Yy4eOHOro IuiaHa, a TakKe IOAXOAbl K OTOOPY COIEp’KaHuUs,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJdbTaTOB MU K CTPYKTYpE TEMaTUYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeajaratoTcs JUisi 0053aTeIbHOTO M3YYEHHUS! B KAXKJOM KJIacCe Ha YPOBHE CpPEIHEro
00111eT0 00pa3oBaHUS.

[InanupyemMble pe3yiabTaThl OCBOCHHUS TPOTPaMMbI 110 OHOJIOTHH BKJIIOYAIOT
JUYHOCTHBIE, METAaIllPpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYYCHHs Ha YPOBHE
cpenHero o0miero o0Opa3zoBaHus, a TaK)Ke MPEIMETHbIE JOCTHKEHUsT 00yJaronierocs 3a
Kbl T0/1 O0y4eHUSI.

HOACHUTEJIBHAS 3AITMCKA

[IporpamMma 1o 6MOJIOrUM Ha YPOBHE CpeHETO o01Iero oopazoBaHus pa3padoTaHa
Ha ocHOBe PDexpepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konnenuuu mnpenojaBaHusi y4eOHOTO
npeamera «buosiorus» U OCHOBHBIX MOJIOKEHUH (enepanbHON paboueld MporpaMMbl
BOCIIHUTAHUSI.

VYyeonsiii npeamer «buonorus» yrinyonéaHoro yposHs uzyuyenus (10—11 kmaccol)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB TNpeIMETHOM oOsactu «EcTecTBEeHHO-Hay4yHbIE
npeametb». CornacHo nonoxenusMm ®I'OC COO npodunbHbie yueOHbIE TPEIMETHI,
n3ydyaeMble Ha yriIyOJIEHHOM YpOBHE, SIBJIAIOTCA criocoOom auddepeHimanuu o0yueHus
Ha YpOBHE CpeHero oOIero oopa3oBaHus U IMPU3BaHBI 00ECIICUUTh MPEEMCTBECHHOCTD
MEXIY OCHOBHBIM OOIIMM, CPEAHUM OOIMM, CPEIHUM NPOo(heCcCHOHATBHBIM U BBICILIUM
oOpa3zoBanueM. B To xe BpeMs KaKIblil U3 3TUX YYEOHBIX MPEAMETOB JIOJKEH OBITH
OpPUEHTHUPOBAaH Ha TMPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX
UM pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpoopUeHTaUue oOydalmuxcs Hu
CTUMYJIUPOBAHUEM HWHTEpeca K KOHKPETHOW OOJACTH HAYYHOTO 3HAHUS, CBS3aHHOTO
¢ Omostoruei, MEIUITMHON, YKOJIOTHEH, TICHXOJI0THEH, CIIOPTOM HJIM BOCHHBIM JICIIOM.

[Iporpamma mo Ouojoruu 1aéT MPEACTaBICHHE O LEMW W 3ajJadyax HU3Yy4YeHUs
yuebHoro npeamera «buosorus» Ha yriyOJaEéHHOM ypOBHE, OIpenessieT 00s3aTelbHOoe
(MHBapHaHTHOE) NPEIMETHOE COJIEp)KaHHWE, €ro CTPYKTYpHUpOBaHHUE MO paszienam u
TEMaM, pacIpelesieHne I0 KJaccaM, PEKOMEHIYET IOCIEA0BATENbHOCTh H3YyYEHHUS
y4eOHOTO MaTepHalia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKH



yueOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydarommxcs. B mporpamme
Mo OWOJIOTMU pEaJIM30BaH NPHUHIUMII TMPEEMCTBEHHOCTH C H3y4YeHHUEM OHOJIOTUH
HAa YypPOBHE OCHOBHOTO 0OIero oOpaszoBaHms, Ojarojapsi 4eMmy IPOCMATpPHUBACTCS
HAlpaBJICHHOCTh ~ HA  TOCJEAYIOIIEe  pa3BUTHE  OWOJOTHYECKUX  3HAHWM,
OPMCHTUPOBAHHBIX Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMUS,
HKOJIOTHYECKOTO MBIIIJICHUS, MPEACTABICHUN O 3TOPOBOM 00pa3e KU3HH, HAa BOCTIMTAHHE
OEepeKHOT0 OTHOIICHUS K OKpY>Kalollel mpupoIHoi cpene. B nmporpamme 1o Ouosioruu
TaK)K€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mnpenmera «buosnorus» B peanusamnun
tpeboBanuit PI'OC COO K mMmIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
peAMETHBIM pe3yJibTaTaM 00ydeHHS U B (DOPMUPOBAHMH OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEIILHON  JIEATEIbHOCTH  OOYYalOImUXCS 1O  OCBOCHHIO  COJCPKaHUS
OMOJIOrMYECKOT0 00pa30BaHuUs Ha YPOBHE CpEAHEro 0011Iero oopa3oBaHus.

VYyeOubiii mpeamer «buonorus» Ha ypoBHE CpemaHEero oO0miero oOpa3oBaHUS
3aBepIraeT OMOJIOTHYECKOe 00pa30oBaHUE B MIKOJIC M OPUEHTHUPOBAH Ha PACIIMPEHUE U
yrayOjeHrue 3HaHWi 00yYarouuxcsi O JKMBOM MPHUPOJE, OCHOBAX MOJICKYJISIPHON H
KJIETOYHOM OMOJIOTUU, SMOPUOJIOTUM U OHOJOTHM Pa3BUTHUS, T€HETUKHU, CEJEKIIUH,
OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYCHUS U SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha  yriayOJeHHOM  ypOBHE
OPHCHTHPOBAHO Ha TMIOATOTOBKY OOYYAIOMUXCS K TOCICAYIONIEMY TOJYYICHHIO
OMOJIOTUYECKOTO 00Pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MpodheCcCHuOHAIBHOTO
obpazoBanmsi. OCHOBY €ro COJIEpP)KaHMS COCTABJISET CHCTeMa OMOJOTWYECKUX 3HAHUH,
MOJIYYCHHBIX TIPH W3YYCHUU OOYYAIOMUMHUCS COOTBETCTBYIOIIUX CHCTEMAaTHYECKHUX
paszaesioB OMOJIOTUH Ha YPOBHE OCHOBHOTO 001Iero obpasoanus, B 10—11 kmaccax atu
3HAHMS TOJYJYaloT pa3BUTHE. Tak, pacmupeHsl W yriayOJaeHBI OHOJIOTHYCCKUE 3HAHUS
O pacTeHHusAX, JKUBOTHBIX, TIpuOax, OaKTEepUsAX, OpPraHU3ME 4YEJIOBEKa, OOIIuX
3aKOHOMEPHOCTSIX KU3HM, JIOTIOJIHUTEIHLHO BKJIIOYEHBI OHOJIOTUYECKHE CBEICHUS
MIPUKJIQTHOTO U IMIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO HUCIOJIb30BaTh KaK OPUEHTHPBI
TS TIOCJIEIYIOIIIEeTo BhiOopa mpodeccun. Bo3MorkHa Takke MHTETpaliusi OMOJIOTHIESCKUX
3HaHWUU C COOTBETCTBYIOIIIMMH 3HAHUSAMHU, TTOJTYYCHHBIMUA 00 YJAFOIIIMMHUCS TPU U3yUESHUN
bu3uKK, XUMUH, reorpadi U MaTEeMaTUKH.

CtpykTypa mporpaMmbl 1O OHOJOTHH OTpPAXaeT CHUCTEMHO-YPOBHEBBIM U
ABOJIIOIIMOHHBIN MOIXO0/Abl K U3ydeHUt0 Ouosorun. CorjlacHO UM, U3y4arOTCsl CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEePHBIC ISl KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allUH,
HBOJTFOITUU OPTaHUYECKOTO MUpPA Ha 3eMIie, COXpaHCHHsI OMOJIOTMYECKOTO pa3HOOOpa3us
iaHeTsl. Tak, B 10 kmacce u3y4aroTcs OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOM OMOJIOTHH,
SMOPHOJIOTHH M OHOJIOTHMH Pa3BUTHSA, TCHETUKH M CEJICKIUH, OWOTEXHOJIOTHU H
CUHTETHYCCKON OWOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OOydJaroIuMxcs 1Mo OOTaHUWKeE,
300JI0TUH, aHaTOMUH, (hu3uosiornu yejaoeka. B 11 kimacce n3yyaroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI DKOJIOTUHU U yUeHHue 0 ouocdepe.

VYuebnsiii npenmet «buosiorus» mpu3BaHa 00€CIEYUTh OCBOCHUE 00YUYAIOIIUMHUCS
OMOJIOTHYECKUX TEOPHH W 3aKOHOB, WJICH, MPUHIIAIIOB M TPABHII, JISKAITUX B OCHOBE



COBPEMEHHOM  €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHHUH,
MHOTOO0pa3uu U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIul, OHOlLIeHO03a,
OKOCUCTEMBI, O BBIAAIOIINXCS HAYYHBIX JOCTIKEHUAX, COBPEMEHHBIX HCCIICIOBAHUIX
B OHMOJIOTHM, TPHUKIAJAHBIX AaCMEeKTaX OWOJOTHYEeCKUX 3HaHui. Jlns pa3Butus u
HoJIepKaHUs HHTepeca 00yJaroIuXcsi K OMOJIOTUN Hapsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETHUYECKOr0 MaTepuaa B COAEPKaHUU MPOTPaMMBbI IO OMOJIOTUU MPEAYCMOTPEHO
3HaKOMCTBO C HMCTOpPHUEH CTAaHOBIICHUS W PA3BUTUSA TOW WM MHOU 00JIacTU OMOJIOTHH,
BKJIAJIOM OTCYECTBEHHBIX M 3apyOeXKHBIX YYEHBIX B PEIICHHE BaKHEHIIHMX
OMOJIOTMUYECKUX U SKOJIOTHUECKUX MPOOIIEM.

Lens m3ydenus yuebHoro mpeamera «buornorus» Ha yriayOl€HHOM ypOBHE —
OBJIAJICHUE OOYYAIOMMMHUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBLHON OpraHu3aliiu
JKUBBIX CUCTEM PA3HOTO paHra U MPUOOPETeHHWE YMEHHUU WCTOJIb30BaTh ITH 3HAHUS
B (QopMHpOBaHMM HWHTEpeca K OINpeAeNEHHOM o0sactu npodhecCuoHaNbHON
NEeSATEIbHOCTH, CBS3aHHOM ¢ OWoOJoTMEW, WM K BBIOOpPY y4eOHOro 3aBelCHUs
JUTSL IPOAOJKEHUSI OMOJIOTUYECKOr0 00pa30BaHUsl.

JlocTmkenne 1eny u3ydeHus: yaeoHoro npeamera «buonorus» Ha yriyOaéHHOM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIIEAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIONIMMUCS CHUCTEMbl OWUOJOTHUYECKUX 3HAaHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
mpaBuiaX, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHPA;
O CTPOEHHUH, MHOTOOOpa3uUM U OCOOCHHOCTAX OHOJIOTHUYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALNS, BHJ, OHMOreoleHo3, Ouocdepa); O BBIIAIOIMIMXCA OTKPBITUIX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4Yaromuxcsi C METOJAaMu TIO3HAHUS JKMBOM  MPUPOJBI:
UCCJIEIOBATEILCKUMHU METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYJISIPHOW U KJIETOYHOM
OMOJ0THH, SMOPHUOJIOTHUU ¥ OUOJIOTUHU PA3BUTHUS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUN
Y CUHTETHYECKOUN OMOJIOTHH, MAaJICOHTOJIOTHUH, IKOJIOTHH ); METOJaMHU CaMOCTOATEILHOTO
MPOBEICHUS OMOJIOTUYECKUX UCCIIEIOBAaHUN B J1a0OpaTOpuu U B pupo e (HadIroaeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNE);

OBJIAJICHUE  OOYYalOUUMHUCA  YMEHUSIMH: CaMOCTOATEIILHO  HAaXOJWTh,
aHAMM3UPOBaTh W HCIOJB30BaTh OWOJOTHYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCSA
OMOJOTUYECKON TEPMUHOJIOTHEH W CHMBOJIMKOW; yCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLUATBHO-IKOHOMHYECKUMU U IKOJIOTHYECKUMHU TPOoOIeMaMu
YEeJIOBEUECTBA; OIICHUBATh TOCIEACTBUS CBOCH JEATEIBHOCTH IO OTHOIICHHUIO
K OKpY’Karollen IpUupoJHON cpejie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIINX
Jarofed; OOOCHOBBIBATH W COOMIOAATh MeEphl MPO(PHIAKTHKA — MHGEKIIMOHHBIX
3a00ieBaHUM, TIpaBWjia TIOBEJEHUS B TMpupoje © obecreueHus Oe30MacHOCTH
COOCTBEHHOW IKU3HENEATCILHOCTH B YPE3BBIUAWHBIX CHUTYaIlUSAX NPHUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BuTHE Yy OOYyYalOIIMXCS HWHTEIJIEKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPHITHSIMU M COBPEMEHHBIMU



UCCJIEIOBAHUSIMU B  OHMOJIOTMH, pellaeMbIMH €10 MpoOsieMamMH, METOA0JI0ruei
OMOJIOTUYECKOTO WCCIICIOBAHUS, TMPOBEJACHUS DSKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
perieHusl OMOJIOTMYECKHX 3a7a4, MOJEIUPOBAHUS OWOJOTUYECKHX OOBEKTOB U
IPOIIECCOB;

BOCITUTAHUE Y 00YYAIOMINUXCS IIEHHOCTHOTO OTHOIICHUS K YKHBOU MPUPOIE B TIETIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSIM; (POPMUPOBAHUE HSKOJOTUYECKOH,
TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl TOBEACHHS B MPHUPOAC; MHTETpAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue 00y4YaroIIMMUCS KOMITETEHTHOCTHU B panMoHaIbHOM
MIPUPOOIIOIH30BaHUN (COOIOZICHUE TPABUJI MOBEICHUS B MPUPOJE, OXPAaHBI BHUIOB,
IKOCUCTEM, OMOC(EPDI), COXpaHEHUH COOCTBEHHOTO 3/IOPOBbSI U 3JJ0POBbS OKPY>KAIOIIUX
monie (cobmoaeHuss Mep NnpoduilakTUKU 3a00JeBaHui, oOecreueHue Oe30MacHOCTH
KU3HEICATCIHOCTH B UPE3BBIYANMHBIX CHUTYalMSIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIIOJNb30BaHUSA OHOJIOTMUECKMX 3HAHUM U yMEHUH
B IIOBCEHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUM JJII OCO3HAHHOT'O BbIOOpA OOYYArONIUMUCS WHIWBUIYaIbHOU
o0OpazoBarenbHOI TPaeKTOPUH, CHOCOOCTBYIOLIEH HOCIIEAYIOLIEMY
poecCHOHATEHOMY  CaMOOIIPENEICHNI0, B COOTBETCTBUH C WHIWBHIYATbHBIMA
WHTEpEecaMH U MOTPEOHOCTSIMHU PETHOHA.

Ob1iee uncio 9acoB sl M3ydeHus: Ononoruu Ha yrinyoneHHomypoBHe — 204 gaca:
B 10 xnacce — 102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 vaca B Heeio).

OT6op opranu3alMoHHBIX (HOPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOruu
OCYIIECTBISIETCS € Yy4E€TOM CIHenu(uKA ero CoAepKaHWs ¢ HApaBICHHOCTH
HAa TMPOAOHKEHHE OHOJIOTHYECKOTO O00pa3oBaHUSI B  OPraHM3AIUAX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeIbHBIM YCIIOBHEM TPH OOyYCHHHM OWOJOTHM Ha YIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENCHHE Ja0OpaTOPHBIX M TMpakTU4YecKux pador. Taxxke ydactue
00ydJaronmmxcsi B BBIMOJTHCHUH TPOCKTHBIX W y4eOHO-HCCIEIOBATEIBCKUX padoT,
TEMaTUKa KOTOPBIX OMPENESETCS yYHUTEJIEM Ha OCHOBE HMMEIOIIMXCS MaTepualbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



COJEPXAHHUE OBYYEHUS'

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpeMeHHass OuWoJoTHS — KOMIUICKCHAas Hayka. KpaTkas uWCTOpus pa3BUTHSA
ouosioruu. buonornyeckre Hayku W HM3ydaemble UMM TpoOsieMbl. DyHIaMEHTaIbHEIE,
MIPUKJIaJIHBIC U TTOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owuojoru B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyUYHOMU
kaptuHbl Mupa. [Ipodeccun, cBs3aHHbIE ¢ Owonorueld. 3HaUYeHHWE OWOJOTHU
B IPAKTHUYECKOM JICATEIBHOCTH YEJOBEKAa: MEAMIIMHE, CEJIbCKOM  XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, K.b. Jlamapkx, Y. JlapBuH,
V. T'apsen, I'. Mennens, B.W. Bepuanckuii, W.II. IlaBmoB, WN.M. MeuHukoB,
H.W. BaBunos, H.B. Tumodees-Pecorcknii, JIxx. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuer 1 cxembl: «CBsI3pb OMOJOTMH ¢ JApyrUMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3yUYEeHHUE

JXKuBble cucteMbl Kak mnpeaMmer u3ydeHus ouosnoruu. CBOMCTBA JKUBBIX CHCTEM:
€AUHCTBO XMMHUYECKOIO COCTaBa, JHMCKPETHOCTb U ILEIOCTHOCTb, CIO0XKHOCTb H
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alMsl, CAMOBOCIIPOU3BEICHUE,
pa3apaKUMOCThb, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3alyy >KUBBIX CHCTEM: MOJIEKYJSPHBIM, KJIETOYHBIMA, TKAHEBBIN,
OpTraHU3MEHHBIA, MOMYJALMOHHO-BUIOBOM, 3KOCHUCTEMHbIH (OMOreoleHOTHYECKUN),
ouocgepubiii. [Iponeccsl, npoucxoasniue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU
xuBoro. Kus3Hp kak ¢opma cymecTBoBaHus maTepuu. Hayku, u3ydaromiue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3ALUU.

N3yuenue »xuBbIX cucteM. Mertonpl Ouonorudeckoil Hayku. HaOmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEeMaTu3anus, MeraaHanu3. lloHsTtme o 3aBUCMMON H
HE3aBUCUMOM nepeMeHHOoM. [lnmanupoBanue skcnepuMeHTa. [locTaHOBKa M mpoBepka
runiote3. Hyneas runore3a. Ilonstue BBIOOPKH M €€ TOCTOBEPHOCTH. Paz0Opoc
B Ouonornueckux JaHHbBIX. OILlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX pe3yiIbTaToB.
[IprunHBI UCKAXKEHUSA PE3YIIBTATOB IKCIIEpUMeEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabnuupl U cxembl: « OCHOBHbIEC MPU3HAKU KUZHW», «BHOJIOTHYECKUE CUCTEMBIY,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTaHU3ALMM KUBOM MPUPOAbD», «CTpoeHHUE
KUBOTHOM KIIETKW», «TKaHUM KUBOTHBIX», «CHCTEMBI OPraHoB YEJIOBEYECKOTO
opranusMmay, «buoreorieHo3y», «buochepa», «MeTo1bl U3YUEHUS KUBOU MPUPOIBI.

1 . o
ConeprkaHne IPOrpaMMBl, BBIICIEHHOE KYPCUBOM, HE BXOANUT B IIPOBEPKY rOCyIapCTBEHHOI nTOroBoii arrecranuu (I'MA).



ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE TSl POBEACHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[TpakTuyeckas padora

«Hcnonp30BaHKMEe Pa3TMYHBIX METO/IOB TP U3YUCHHUH KHUBBIX CUCTEM).

Tema 3. BuoJiorusi KJIeTKn

Krnetka — cTpykTypHO-(QyHKIIMOHATbHAS €IUHUIA >KUBOTO. VCTOpUS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. Ineiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTo1pI MOJIEKYIISIPHOM U KJIETOYHOW OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
ANIEKTpOoPope3, METOA MEUYEHBIX aToOMOB, Au(depeHnnaIbHoe HeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue @uxcupoanuvix Kiemok. DIEKTPOHHAs
mukpockonus. Koughoxanvnaa muxpockonus. Bumanvnoe (npuosicusnennoe) uzyyenue
KJIeMOK.

JleMoHcTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K.M. bap.

Tabmuupr 1 cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHSA METOI0B MUKPOCKOITUN.

OOopynoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

[IpakTnueckas pabora

«3yyenre MeToMOB KJIETOUHOM Ouosioruu (xpomarorpadus, snexTpodopes,
muddepennuansuoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi opraHu3anmsi KJIeTKH

XHWMHUYECKNN COCTAaB KIETKA. Makpo-, MUKPO- M YJIbTPAMUKPOJIEMEHTHI. Boa u e€
poib Kak pACTBOPUTENS, peEarcHra, y4acTHE B CTPYKTYpPUPOBAaHUM  KIIETKH,
TeIIoperyasiuud. MuHepagbHble BELIECTBA KIETKH, UX OHOJOruyeckas pojb. Ponb
KaTUOHOB U aHUOHOB B KIIETKE.

Oprannueckre  BemiecTBa  KJIETKU. buonornmdeckue mnoaumepnl.  benkw.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OelkoBOM MoJekyibl. llepBuunas
CTpYKTypa OeJika, menTuHas CBsA3b. BTopuuHas, TpeTuyHas, 4eTBEpTUUHAS CTPYKTYPHI.
Henarypanus. CsoiictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue QyHKIUU
oenkoB. Ilpuonul.

YrneBoasl. MoOHOcCaxapuabl, IHUCAXAapUIbI, OJUTOCAXAPHUIBl W IOJIUCAXAPUIBIL.
OOmuit TiaH cTpoeHus: U PU3UKO-XMMUYECKUE CBOMCTBA yTieBOJIOB. buojornueckue
(GyHKUIHU YTIEBOOB.

Jlumuael. T'mapodunsHO-THApOPOOHBIE CcBoMicTBa. Kraccudukamuss JUNMUAOB.
Tpurnunepunbl, hochoUnu b, BOCKH, CTEPOUIbI. bruonornueckue GyHKIIUN JTUATIAIOB.
OOmue cBoiicTBa OuoONOrMYecCKHX MeMOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaM03aMbIKaHUIO, TOJIYITPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Mpunuun kommiementapHoctu. [lpaBuino Yapradda. Ctpykrypa JTHK —



nBOiHas criupanb. MectoHaxoxaenue u ouonorndyeckue ¢pynkiuu JHK. Buasr PHK.
Oynkuuu PHK B knetke.

Crpoenue wmosekyisl AT®. Makpospruueckue cBs3u B Mojekyie ATO.
buonornueckue ¢ynkuun ATO. BoccTaHOBIEeHHBIE MEPEHOCUYUKH, WX (QYHKIUH
B KJeTke. /pyeue uyknreosuompugpocpamor (HT®D). CexBenuporanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OHOXMMHUYECKHEe U Ouodu3MyecKkue UCCIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKYI. Modenuposanue cmpyKmypsl u
@yHKyuti 6uoMoneKkyn u ux Kommniekcos. Kommvromepuuvii ouszaiin u opeanuyeckutl
CUHMeE3 OUOMOTIEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCTpanuu

[Toprpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Jnarpammel: «PacnpeneneHne XUMHAYECKUX JJIEMEHTOB B HEXKUBOW IPUPOAE,
«PacrnpeneneHre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAEN.

Tabmuubr u  cxembl: «llepuoguueckas TabnuIa XUMHYECKHUX DIIEMEHTOBY,
«CTtpoeHne MOJNEKyJbl BOJb», «BemecrtBa B cocraBe opraHusMoB», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€lKOBOM MOJEKyNb», «CTpoeHHuEe MOJIEKYI
yTIIeBOI0B», «CTpO€HHE MOJEKYH JAUNUIA0BY», «HyKkiIenHoBble KUCIOTHD, «CTpoeHHe
MOJIeKyJibl ATO».

OO0opyioBaHKE: XUMUYECKAS ITOCY1a U 000pYAOBaHHUE.

JlaGoparopHas pabota «OOHapyXeHHE OENKOB C TIOMOILIBIO KaueCTBEHHBIX
peaxKuumn».

JlabopaTtopHas pabora «MccnegoBaHue HYKJIEHMHOBBIX KHCIOT, BBIIECJICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema S. CrpoeHue 1 PYyHKIHHU KICTKHU

Tunel  KJIETOK: JyKapuOTHYecKas U  mOpokapuoTudeckas. CTpyKTypHO-
GbyHKIIHMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenue mpokapuoTHdyeckond kieTku. KiertouHas creHka OakTepuit u apxeil.
Oco0eHHOCTH CTpOEHUsI TeTepOTPOdHON M aBTOTPOPHON MPOKAPUOTUUECKHUX KIIETOK.
MecTo u posib MPOKapuoOT B OMOLIEHO3aX.

CrpoeHue U (YHKIIMOHUPOBAHHME H3yKapuHoTHUYecKoW KieTku. IlnazmaTuueckas
MeMmOpana (miazMaiemMma). CTpykTypa IUIa3MaTHYeCKOM MemOpaHbl. TpaHcmopT
BEII[ECTB 4Yepe3 IIa3MaTUUeCKylr0 MeMmOpaHy: maccuBHBIA (auddysus, obirerdyéHHas
muddy3us), aKTUBHBIM  (MEPBUYHBIA W BTOPUYHBIM  AaKTUBHBI  TPaHCIOPT).
[Tonynponumaemocts MeMOpanbl. PaGoTa HaTpuii-kaqueBOro Hacoca. OHAOLUTO3:
nuHOLKTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CtpykTrypa U (QyHKUUU
KJIETOYHOM CTEHKH PAaCTEHUM, TpuOOB.

[uronna3sma. Ilutozome. [lutockener. JIBukeHwe wnmTomia3mMbel. OpraHouibl
kieTkn. OgHoOMEeMOpaHHBIE OpPraHOWJbl KIETKHU: 3HaorazMaruyeckas cetb (OI1C),
anmapatr ['onapku, AM30COMBI, UX CTpoeHue W (PyHKIuU. B3aumocBs3b



OIHOMEMOpaHHBIX OpPraHoua0B KiIeTKh. CTpoeHue TpaHyJISIPHOTO PETHKYIyMa.
Mexanusm wnanpaenenus 6benxoe 6 JIIIC. CunHte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMmOpaH. ['nmagkuii (arpaHyssipHBIN) SHAOIIA3MATHUECKUA PETHKYIYM.
CekperopHast (ynkuus anmapata [onbmxu. Moouguxayus 6enkoé 6 annapame
Tonvoorcu. Copmuposra benxos 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyounu pacturenbnbix kineTok. Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUU, TUTACTUIIBL. [Ipoucxodicoenue
mumoxonopuii u naacmuod. Cumbuoeenez (K.C. Mepeosckosckui, JI. Mapeynuc).
Crtpoenue u GyHKIIMM MUTOXOHAPUN U TutacTun. llepBUyHbIe, BTOPUYHBIC U CIOXKHbBIC
IIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKApUOT.  XJOPOIIACThI,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpannbsie opraHounsl kietku CrpoeHne M (QyHKIMH HEMEMOpaHHBIX
opraHousioB KieTku. Pubocomsl. IIpomescymounvie unamenmol. MUKpOpHIaMEHTHI.
Axmunosvie Mmukpoguiamenmoi. MBIIEUHbIE KICTKU. AKMUHOB8ble KOMNOHEHMbl
Hemblueunvlx kiemok. Mukporpyoouku. Knerounsiii nentp. CTpoeHue W JBHKEHUE
KIYTUKOB M  pecHHUYeK. MukpoTpyOouku muromuia3mbel. lLleHtpuons. bernku,
aAccoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momopusie 6eaxu.

SAnpo. OOGosouka siapa, XpOMATHUH, KapUOILIa3Ma, SAPBIIKH, UX CTPOEHUE U
bynkuuu. SAnepHeiii 6enkoBbid MaTpuke. [IpocTpaHCTBEHHOE PacoioKEHHE XPOMOCOM
B UHTEp(Da3HOM siipe. Dyxpomamun u cemepoxpomamui. bellku XxpoMaTuHa — THCTOHBI.
Junamuxa saoepHoti 060104KU 8 Mumo3e. Hoepubiii mpancnopm.

Kiterounsle BriarodeHus. CpaBHHTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuibr 1 cxeMbl: «CTpOCHUE SYKAPUOTHUECKON KIETKN», « CTpOCHHE )KUBOTHOM
KJIETKN», «CTpOCHUE PACTUTEIBbHON KIETKN», «CTpOCHUE MUTOXOHAPUNY, «SAapo»,
«CTpoeHne NPOKapHOTUYECKON KIETKM.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMNPENapaTbl  pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPONpENapaThl OaKTEepUATbHBIX KIETOK.

JlaGoparopHas padota «M3yueHue cTpoeHus KIETOK pa3InYHbIX OPraHU3MOB.

[IpakTtuueckas pabota «M3yueHrne CBOMCTB KJIIETOYHOW MEMOPaHbD».

JlaGoparopHas  paGota «MccnegoBaHue miasMonu3a M JIEIUIa3MOJIK3A
B PACTUTEIbHBIX KIETKAaX).

[IpakTnueckass pabora «l3ydeHue ABMKEHHS LUTOILIa3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BenlecTB U MPeBPallleHUE JHEPTUH B KJIeTKe

AccuMunianus M AUCCUMWIISIIIUS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA W TreTepoTpOodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
mpoliieccax. JHepreTudeckoe obecrneueHne kieTku: npespamenue AT® B 0OMEeHHBIX
nporeccax. GEepPMEHTATUBHBIN XapaKTep PEeakiuidi KIETOYHOTO MeTaboIn3Ma.
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®depMeHThl, UX CTPOEHME, CBOMCTBA M MexaHu3M JeicTBusd. Kodepmentsl. OTnnuus
(GepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benKku-akTUBaTOpsl M OENKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX pEaKUuid OT pa3IUYHbIX
(bakTopoB.

[lepBUYHBII CHUHTE3 OPTraHUYECKUX BELIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUCEHHDII
U oxcueenHwlil pomocunmes y baxmeputi. Ceemocoduparoujue nuemMeHmol U NUSMeHmbl
peaxyuonnoz2o yenmpa. Ponb xyoporutactoB B mporecce (oTtocuHTeza. CBeToBas H
TeMHOBas (azbl. Domoovixanue, Cs., Cy. u CAM-munwvt homocunmesa. [IpogyKTUBHOCTD
dorocunTe3a. BrnusHue pa3nuuHbIX (QAKTOPOB HAa CKOPOCTHh (POTOCHMHTE3a. 3HAUCHUE
dotocunHTE3A.

XemocuHTe3. Pa3zHO0Opa3ne OpraHu3MOB-XEMOCHUHTETHUKOB: HHUTPUDHULMPYIOLIINE
OakTepuu, IKele300aKTepur, CepoOAKTEpHH, BOJOPOJHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHuss U HX
UCTIIONb30BAaHUE  YEIIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEpPreThdeckoro oomeHa. I[loaroToBUTENBHBIN
yTamn. ['ukonn3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIIOKO3bI.

buonoruueckoe OKHUCIIEHHWE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHIA
B Ipoleccax Ouonornueckoro oxkucienus. Luxnnueckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomoros. Cunmes ATD:
paboma npomonnou AT@-cunmasvl. [IpeumyinecTsa a3poOHOro MyTH 0OOMEHa BEIIECTB
nepe aHa3poOHBIM. DPPEKTUBHOCTh FHEPTETUUECKOTO OOMEHA.

JleMoHcTpanuu

IToptpers:  [x. Ilpuctim, K.A. Tumupsze, C. H. BunHorpaiackuii,
B. A. Ourensrapar, I[1. Mutuemn, I'.A. 3aBap3us.

Tabnuipl u cxembl: «DOTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE?).

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpYIOBaHWE JJII MPUTOTOBJICHUS
MIOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HEPMEHTOB
(Ha mpuUMepe aMuIIa3bl UK KaTalasbl).

JlabGoparopHas paboTta «M3ydueHue pepMeHTaTUBHOTO paclIeIICHUs MEPOKCUaIa
BOJIOPOZIa B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlabGoparopHas paboTa «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3a.

JlaboparopHas pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIbIXaAHUS.

Tema 7. Haciiencreennasi vHpopManus u peaju3anus e€é B KJIeTKe

Peakiun matpuyHoro cuHresa. I[IpyHUMD KOMIUIEMEHTAapHOCTA B pPEAKLUAX
MaTpUYHOTO CUHTe3a. Peann3anus HaciaeACTBEHHONW uHpopMaiuu. ['eHeTuueckuil Ko,
ero cpoiictea. Tpanckpunuusa — maTpuuHblii cuHTe3 PHK. [IpuHImMne! tpanckpumnumu:
KOMIIJIEMEHTAPHOCTb, AHTUIIAPAJUIEIIBHOCTb, ACUMMETPUYHOCTbD. Cospesanue
mampuynvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.
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Tpancasimust u e€ stanbel. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
YcnoBus 6mocunTtesa 6enka. KonupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3E
OeJika.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. (OpraHuzanus TIeHOMa
y MOpOKapuoT U SYKApUOT. Perynsius akTUBHOCTA T€HOB y MpoKapuoT. ['mmortesa
onepona (®. XKako6, X. Mano). Monexyrsapuvle Mmexanuzmbl 3KCHPeccuu 2eHo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwei cenog. Perymsuust 0OMEHHBIX
IIPOLIECCOB B KJIETKE. KIIETOUHBIN romMeocTas.

Bupycet — HekneTouHbie (OpPMBI KU3HM W OOJUTAaTHBIE Tapa3uThl. CTpocHHE
MPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHHblll YUK
JIHK-cooeporcawux supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas
MPAHCKPUNYus, peeepmasa, uHmezpasda.

BupycHbie 3a0oseBaHusi 4yenoBeka, KMBOTHBIX, pactenuid. CIIN, COVID-19,
COIMAJIbHBIC U MEUITMHCKUE MTPOOIIEMBI.

buoungpopmamura: ummeepayus u ananuz Ooavuwux maccueos («bigdatar)
CMPYKMYPHBIX Ouoo2udeckux oauHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcme.

JleMoHcTpanuu

IToptpetsl: H.K. Konbios, /{.11. UBaHOBCKUIA.

Tabmumer 1 cxeMbl: «buocuHTe3 Oenka», «['eHeTHmueckuid Kom», «Bupyce,
«bakrepuodarm.

[Ipaktuueckas padora «Co3iaHrue MOJIETTH BUPYCa.

Tema 8. JKu3HeHHBIN UK KJIETKH

Knerounsrit uki, ero nepuojsl U perysiiusa. Matepdasza u muto3. OcoOeHHOCTH
MpoIIeCCOB, TMpoTekaromux B wuHTepdaze. I[loaroToBka KIETKH K JICJICHUIO.
[IpecunTreTrdecKuii (MOCTMUTOTHYCCKHUM), CHUHTETHUYECKHUH W TMOCTCHHTETUUYCCKHI
(MpeMUTOTUYECKUIN) TIEPUOJIBI UHTEP(DA3BI.

Marpuunbii  cunre3 JIHK — pemnukanua. [lpunuuner perumkanuu  JIHK:
KOMILIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CUHTE3, AHTUITAPALICIBHOCTh. MexXaHu3m
pemmkaruu  JIHK. Xpomocomsl. CtpoeHue xpomocom. TemoMepbl M TeloMepasa.
XpOMOCOMHBIN HAOOp KJIETKM — KapHOTHUI. JMIUTOMAHBIA W TaIUIOMJAHBIA HAOOPHI
xpoMocoM. ['oMoJioruaHbIe XpOMOCOMBI. [10JIOBBIE XPOMOCOMBI.

Jenenue kieTku — MuTo3. CTaguu MUTO3a U MMPOUCXOSAIINE B HUX MPOLecChl. THIIbI
muTo3a. Kaprokunes u nuTokrnHe3. buogornyeckoe 3HaueHUEe MUTO3A.

Perynsnus MutoTrdeckoro 1ukia kietku. [Iporpammupyemast kiietodHasi THOETh —
aromnTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHAs TE€HOMUKA. Mexanusmol
npoaugepayuu, oughghepernyuposxu, cmapenus u eudenu kiemox. «L{ugpposas kiemrka» —
ououngopmamuuecxkue mMooenu GYHKYUOHUPOBAHUS KIIeMKU.

JleMoHCTpanuu

Tabmuiet u  cxeMbl: <« KU3HEHHBIM IUKI KJIETKW», «Murtosdyn, «CTtpoeHue
xpoMmocom», «Permukamusa JTHK.
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O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KIeTKax
KOpEIIKa JIyKa».

JlaGopartopHas paboTa «/3yueHue XpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax.

JlaGopartopHas paborta «HaGmrogeHnne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax ).

Tema 9. Ctpoenne n pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHu3MoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
baktepun, apxeu, OIHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, JIPYrUe
poTUCThl. KONOHMAaNbHBIE OPraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHdh, OpraHbl U CUCTEMBI
opranoB. OpranusMm Kak einHoe 1enoe. ['omeocras.

Tkanu pacreHuidl. TUIBI pacTUTENIbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHAS,
MPOBOJIAIIASI, OCHOBHAsl, MexaHuuyeckas. OCOOCHHOCTH CTpOeHMS, QYHKIUA U
pAacoJIOKEHUSI TKAHEN B OpraHax pacTCHUMU.

TkaHu KUBOTHBIX M YEJOBEKAa. [HWIMbl >KUBOTHBIX TKAHEW: SNHUTENIHAIbHAS,
COCIMHUTENbHASA, MblllIeyHasi, HepBHag. (OCOOEHHOCTH CTpoeHHs, (QYHKIHH U
pAacnoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U F€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OPTaHOB KXUBOTHBIX U 4esioBeKa. PyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttema opranu3moB. Kapkac pacrenuid. CkeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyXHbIi U BHyTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COE€IMHEHUS KOCTEM.

JIBI>KEHUE OpraHu3MOB. J[BM)KEHUE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOYHBIX PACTEHHI: TPONIU3MbI U HACTHUHU.
JIBvKeHne MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MbIllIeuHas cuctema. Peduekc.
CkeseTHbIE MBIIIIIBI U UX padoTa.

[Iutanue opranusmos. llormomieHune BOABI, YIIEKUCIOrO Ta3a W MUHEPAIBbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTPHUIOIOCTHOE U BHYTPHUKIIETOYHOE
nuiieBapenue. [ luranmne mo3BOHOYHBIX )KUBOTHBIX. OTIEbI MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble Kenesbl. [lnmeBapurenbHas cucreMa 4enoBeKa.

JIpixanue opranu3mMoB. J{pixanue pacteHuid. J{pixanue x«uBoTHbIX. uddy3us razos
yepes MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. J[pixarenbHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pIXxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCI0)KHEHUE CTPOCHUSA JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUcTEMa
yenoBeKa. MexXxaHu3M BEHTWIALMHU JIETKUX Yy NTULl U MJEKONUTarIuMX. Peryismus
nObIxaHus. JIpIxaTenbHble 00BEMEL.

TpaHcOpT BEWIECTB y OPTaHU3MOB. T PaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCopT
BEIIECTB y >XMBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHas cuctema
MMO3BOHOYHBIX )KMBOTHBIX M 4eoBeka. Cepaue, KpOBEHOCHBIE COCYibl U KpoBb. Kpyru
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KpOBOOOpAIICHHs. DBOJIOMUOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/nia u e€ perynsuus.

Brinenenne y oprann3MoB. BeineneHune y pacteHuid. BbulaeneHue y jKMBOTHBIX.
CokpartutenbHbie Bakyonu. Opransl BbiaesneHus. OuibTpaius, cekpeuus u oopaTHoe
BCAChIBAHHE KaK MEXaHU3Mbl pabOThl OpraHoB BblaeNieHUsA. CBs3b MOJOCTH Tela
C KPOBEHOCHOM W BBIJICIUTEIBLHON CUCTEMaMH. BbIJIeIeHHE Yy TO3BOHOYHBIX )KMBOTHBIX
u denoBeka. [Touku. Ctpoenne u QyHkironupoBanue Hedpona. O6pazoBaHrE MOUYU Y
YEJI0BEKA.

3amura y Opranu3MoB. 3aiiuTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuii
U LHUCTHl MPOCTEUIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpenctsa
IMaCCUBHOMN U XUMHUYECKOH 3aIlUThl. OUTOHIINILI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3aluTa
opranuszma ot OonesHeil. MimmyHHas cucrema venoBeka. KieTouHbIt U TyMOpasbHBIN
UMMYHUTET. BpoXn€HHBIN 1 npuoOpeTéHHblil cnenuduyeckuii uMMyHUuTeT. Teopus
KJIOHaNbHO-celekTuBHOr0 uMmmyHutera (I1. Opmux, .M. bepuer, C. Tonerana).
BocnanurensHble OTBETHI OPraHU3MOB. Posib BpOXJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CHUCTEMHBIX 3a00JIeBaHUM.

PaznipaxxumocCTh M perynsiuus y OpraHu3mMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PazapaxuMocTs U peryisiuus y pacteHuil. PoctoBbie BelecTBa
Y UX 3HAYCHHUE.

Hepsnas cuctema u peduiekTopHas peryJisiiius y *KUBOTHbIX. HepBHas cuctema u eé
OTZAEJIbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHUS HEPBHOM CHCTEMBI y IKUBOTHBIX.
OTaernbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediekc u pediexropHas ayra.
be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

['ymopanbpHast peryiasuus U SHIOKPUHHAsI CUCTEMA )KUBOTHBIX U 4esioBeKa. JKeressl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JleficTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptpet: N.II. [TaBnos.

Tabmuiet u cxeMbl:  «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUYHBIC
Bofopociny, «bakrepuny», «lIpocrelimmey, «Opraibl HIBETKOBBIX PACTEHHI, « CHCTEMBI
OpPTraHOB ITO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOeHHE HACEKOMBIX», «TKaHU
pactenuit», «KopHeBbie cucrems», «CtpoeHue credns», «CTpoeHHe ITUCTOBOM
MJIACTUHKNY, « TKaHU KUBOTHBIX», « CKelleT uenoBekay, «[luieBapurenpHas cucteMay,
«KpoBeHocHas cucrteMa», «llpixarenpHas cucrema», «HepBHas cuctemarn, «Koxay,
«MpllieuHasi cucteMa», «BblaenurenbHas cuUCTEMa», «ODHIOKPUHHAs CHCTEMa,
«Ctpoenue wMbine», «MMmmynuter», «KumednononoctHeiey, «(Cxema NUTaHUSA
pactenuit», «KpoBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX KHUBOTHBIX», «CTPOCHUE THUIPHIY,
«CTtpoeHue mianapun», « BHyTpeHHee CTpOCHHE J0KI€BOT0 uepBs», «HepBHas cucrema
peiO», «HepBHas cuctema msarymkun», «HepBHas cucremMa TpPECMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cuctema miekonutaromux», «HepBHas cucrema
yenoBekay, «Pedexcy.
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OO0opynoBaHME: CBETOBOW MHMKPOCKOI, MHKpPOIpEenaparbl  OJHOKJIETOYHBIX
OpPraHU3MOB, MUKPOTIpENapaThl TKaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKUX, KUBBIE K3EMIUIAPhl KOMHATHBIX PACTCHH, repOapuu pacTeHUll pas3HbIX
OTJICJIOB, BJIAXKHBIC TpemapaTrbl >KABOTHBIX, CKEJIEThl TMO3BOHOYHBIX, KOJIJICKIIUU
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJIET YeJNOBeKa, OOOpyIOBaHUE ISl JIEMOHCTpAIUH
MOYBEHHOTO M BO3JYIIHOTO MUTAaHUSI PACTCHUI, paCIICTIIICHHs Kpaxmaiia U OeJIKOB Moj
neiicTBUeM (EepMEHTOB, O00OpYyIOBaHHE IJsl JEMOHCTPALMU OIMBITOB MO H3MEPEHUIO
KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX ABMXKEHUN, MOJIENTU TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTtopHas pabota «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas paborta «/3yueHue TKkaHen KUBOTHBIX.

JlabopaTopHas pabora «V3ydeHne opraHoB IIBETKOBOTO PACTCHHUS.

Tema 10. PasmHokeHne 1 pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OpTaHU3MOB: Oecrofioe (BKII0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Buapl  Oecrnonoro  pa3sMHOXKEHMS: TMOYKOBAaHHME, CHOpPYJSAlus, (dparMeHTaius,
KJIOHUPOBAHHE.

[TonoBoe pazmHoxeHue. [TonoBble KIeTkH, Wik rameTsl. Meio3. Ctagun Meio3sa.
[ToBenenne xpomocoMm B Meio3e. KpoccunroBep. buosormyeckuid cMbICa Melo3a U
MOJIOBOTO mpoluecca. Meio3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameroreHe3 y >KUBOTHBIX. [loOBBIE KeJe3bl.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KieTok. Cmepmarorene3 u oorene3. CtpoeHwue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U AMOpPHOHAIBLHOE  pPa3BUTHE  KUBOTHBIX.  CHoCOOBI
OIUIOJIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOTHS — HayKa
O DPa3BUTUU OPTraHU3MOB. Mopgozcene3 — 00HA U3 21ABHBLIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgocenos u mooenu mopgoceneza. Craguum 3mMOpHOreHe3a KUBOTHBIX
(ma npumepe unArymku). JpoOnenue. Tumbl apobnenus. /Jemepmunuposanumoe u
HedepmunuposanHoe opooaenue. bracmyna, munwvt 61acmyn. OcoOOEHHOCTH APOOTCHUS
MJIEKOIUTAOIIUX. 3apOIbIIICBbIC TUCTKU (TacTpyJIsitius). 3aKiiajka OpraHoB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMAHME YacTeld pa3BUBAIOLIEIOCS 3apOJIbIIa
(aMOpuoHalibHAsT MHAYKIMS). 3aKiajika IUIaHa CTPOEHUS KUBOTHOTO KaK pPe3yJbTar
UEpapXUYEeCKUX B3aUMOJEHUCTBUIA TIeHOB. BiusHue Ha 5>MOpUOHANBHOE pa3BUTHE
pas3nyHbIX (PaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue xkuBoTHBIX. [locTamMOpuonanbubiil nepuoA. [Ipsimoe u Henpsimoe
pazButue. PazButue ¢ Mmetamopo3oM y 0€CIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonorudeckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHS, HMX PACHPOCTPAHCHHE
B IIpupojie. Tumsl pocTa >KMBOTHBIX. DAKTOPHI PETYIISIUA POCTA KUBOTHBIX M YEJIOBEKA.
Cranuu mocTAMOPUOHAIILHOTO Pa3BUTHS Y dKUBOTHBIX U YesioBeka. [lepruoipl oHTOTeHE3a
yenoBeka. CtapeHue u cMepTh Kak OMOJIOTMYECKUE MPOLECCHI.

Pasmuosxenue u pazsutue pacrenuit. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM
nukIie pacrennii. OOpa3zoBaHue Crop B mpoliecce Meio3a. ['aMeTroreHes y pacTeHUH.
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OnnoA0TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. [[BOWHOE OMIOJOTBOPEHUE
y UBETKOBBIX pacTeHuil. OOpa30BaHHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIUA OHTOTCHE3a Y PaCTCHUHN 1 )KUBOTHBIX.

JlemoHcTpanumn

[Toptpetsi: C.I'. HaBamun, X. [llnemas.

Tabmuet u  cxembl: «BereratuBHOe pa3MHOXkeHUE», «Tumel Oecnoyioro
pa3MHOXEHUsA», «Pa3MHOXXEHUE XJaMHUAOMOHAb», «Pa3MHOXKEHHUE HBIJICHBDY,
«Pa3zmHOXeHue ruapb», «Mehos», «Xpomocombly, «l'amerorenes», «CtpoeHue
AWIEKJIETKU U criepMaro3onaay, « OCHOBHBIE CTaIuu OHTOTeHE3a», «IIpsMoe 1 Henpsamoe
pa3BuTue», «PazButue mMaickoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY,
«JIBOMHOE OIIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», « CTpOEHUE CEMSIH OJHOA0JIBHBIX
Y IBYAOJIBHBIX PACTEHUIN», «/KU3HEHHBIN [IUKII MOPCKOM KamyCTbDy, «JKU3HEHHBIN LUK
MXa», <« KHU3HEHHBIN HUKJI TANIOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SIHUEKIETOK U
CIIEPMATO30UA0B, MOJAENb «I MK pa3BUTHS JATYIIKI.

JlaGoparopHas pabora «l3ydeHue CTpoeHHS TIOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTuyeckass pabora «BpIgBICHHE TPHU3HAKOB CXOJCTBA  3apojblliei
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTa «CTpOCHHE OPTaHOB Pa3MHOKEHHUS BBICIITUX PACTCHHIN.

Tema 11. 'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHETUKU. PaboThI
H.K. KombnoBa, H.M. BasumoBa, A.H. benozepckoro, I.JI. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeena-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS U CHUMBOJIBL. | OMOJOTHYHBIE XPOMOCOMBI,
aJIeJIbHBIE T€HbI, AJTbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PELICCCUBHBIN MPU3HAK,
rOMO3Ur0oTa, FeTePO3UroTa, YUCTas JUHUSA, TUOPUIbI, TeHOTUN, PeHoTurn. OCHOBHBIE
METO/Ibl ~ TEHETUKH:  THOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJICKYJISIPHO-
T€HETUYECKU .

JeMoHCTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pusz, T. Mopran, H.K. Konsos, H.1A. BaBuios,
A.H. benozepckuii, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-Pecopckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIIIMBAHUSI.

JlabopaTopHas pabota «JIpo3oduia kak 00bEKT FTeHETUYECKUX UCCISTOBAHU.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBorit 3akoH MeHnens — 3aK0H eIMHO00pa3us
ruOpu0B nepBoro nokosieHus. [lpaBuno nomunupoBanus. Bropoit 3akon Mengens —
3aKOH pacLIeIUIeHUs] Mpu3HAKoB. [luTosiormueckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. ['umnore3a 4ucTOTH ramMer.
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AHanu3upymoliee CKpelmuBaHue. [IpoMeXyTOUHBIA XapakTep HacleI0BaHuUs.
PacuierieHne npu3HaKkoB IPU HEMTOJIHOM JTJOMUHUPOBAHUHU.

JlurubpunHoe ckpemuBanue. Tpertwil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HaclieJoBaHus Mpu3HakoB. [{uTomoruueckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

CuerieHHoe HacnenoBaHue mnpu3zHakoB. Pabotrer T. Moprana. CuerieHHoe
HACJICIOBAHUE T€HOB, HAPYIICHUE CUCIUICHUS MEXIAY T'€HaMu. XPOMOCOMHas TEOPUs
HaCJICJICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHH3M OIpeleieHus moyia. AyTOCOMBI H
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TIe€TepOoramMeTHbld 0. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaclienoBaHne Npu3HAKOB, CLIEIUICHHBIX C MOJIOM.

I'enoTun kak nenoctHas cucrema. [nenorponus — MHOKECTBEHHOE IEMCTBUE TEHA.
MHO0KeCTBEHHBIN AJJICIIN3M. BzaumoericTBue HealJIeIbHBIX I'€HOB.
KommnementapHocts. Onuctas. [Tomumepusi.

['eHeTHUeCckuld KOHTPOJIb Pa3BUTHSI PACTCHUW, dXKUBOTHBIX U YEJIOBEKA, a TaKXKeE
(U3MOIOTMYECKUX TPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (QyHKUMM. ['eHeTnueckue
MEXaHHU3Mbl CUMOMOTE€HE3a, MEXaHW3MbI B3aUMOJCHCTBUS «XO3UH — IMapasuT» U

«XO35IMH — MHKpPOOMOM». ['€HETHMYEeCKHE aCMeKTbl KOHTPOJS W HW3MEHEHUS
HaCJIeJICTBEHHON HH(GOPMAIIUK B TIOKOJICHUSAX KJIETOK M OPraHU3MOB.
JleMoHCTpaIu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBblil u BTOpOoW 3akoHBl Menaens», «Tpetwil 3akoH
Mennens», «AHanu3upymrllee CKpelmuBaHue», «HenomHnoe noMHUHMpPOBaHUEY,
«CuernseHHoe HacleA0BaHue NPU3HAKOB y 1po30puib», «['eHeTnka nmomnay», «Kapuorun
yenoBekay, «Kapuotun apozoduib», «Kapuwotun nrumbl», «MHOXKECTBEHHbBIN
ajIean3mMy, «B3anMoeiicTBrEe TeHOBY.

OO6opynoBanue: MoOJAENb ISl JEMOHCTpPAIlMKM 3aKOHOB €IWHOO0Opasus TuOpHIoB
NIEPBOT0 TIOKOJIEHWS W PACIUEIUICHUs MPU3HAKOB, MOJEb I JEMOHCTPALlUHA 3aKOHA
HE3aBUCHMOTO HACJIEIOBAHMS IPU3HAKOB, MOJEINb I JEMOHCTPALMH CLEIUIEHHOTO
HACJIeJOBaHMsI PU3HAKOB, CBETOBONH MUKPOCKOII, MUKpoIipenapat: «/po3zodpunay.

[IpakTnueckas pabora «M3ydyeHue pe3ynbTaToB MOHOTMOPHIHOTO CKpEIMBaHUS
y Ip030(UITBD.

[IpakTuueckass pabora «M3ydeHue pe3ynbTaToB AUTMOPUIHOTO CKpPELIMBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEpHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna U cpeapl  npu  GpopMHpoBaHUM  (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE W KOJWYECTBECHHBIE NPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBEHHAS.

Moaudukanmonnas  W3MEHYMBOCTh. Pomb  cpeapl B (GOpPMHpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peaknuu mpusHaka. BapuarmoHHBINH psin
u BapuanuonHas kpuBas (B. Horanncen). CpoiictBa  MOaupUKAITMOHHON
M3MEHUYUBOCTH.
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I'enoTnnnueckas u3MeHUYNBOCTL. CBONMCTBA r€EHOTUITNYECKON U3MEHUYUBOCTHU. BUIbI
TeHOTUITUYECKONH M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeW03 U TOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTU. POihb KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Ipeiesiax OJJHOro BUA.

MyTanuoHHast ”3BMEHUYUBOCTh. BUJIbI MyTallMii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHbBIEC U UHAYIIUPOBAHHBIC MYTalMU. SIIepHBIC U IUTOIUIA3MATUYECKUE MYTallUH.
Comarnueckue U 1oyioBble MyTaluu. [I[pruunHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO IpOIEcca. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacsecTBeHHOUM n3menunBocty (H.W. BaBunos). Buesinepnas
W3MEHUYMBOCTh U HACIICICTBEHHOCTD.

Onucenemura u INUSEHOMUKA, POTb INUSEHEMUYECKUX PAKMOPos8 8 HACIe008aAHUU
U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOB.

JleMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Noranncen, H.W. BaBuios.

Tabmuet 1 cxembl: «Buabl u3MeHYUBOCTHY, «MoaubUKaIIMOHHAS] U3MEHUYUBOCTD,
«KomOnHaTBHAs HM3MEHYUBOCTHY, «Meio3», «OrmonoTBopenue», «l'eHernueckue
3a00sIeBaHUs YelIOBEeKay, «BUIbl MyTauuii».

OO06opynoBaHue: )KUBbIE U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKH
(potorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «lccnenoBaHue 3aKOHOMEPHOCTEH MOIU(UKAIIMOHHON
n3MeHYuBOCTU. [TocTpoeHne BapUallMOHHOTO psiia U BApUAIMOHHON KPUBOID.

[Ipaktuueckas padora «MyTanuu y Apo30(]uiibl (Ha TOTOBBIX MUKPOTpErapaTax ).

Tema 14. I'eHeTHKA YeI0BEeKA

Kapuotun 4enoBeka. MexayHapogHas TmporpaMma HCCIEAOBAaHHUS T€HOMa
yejgoBeka. MeToapl M3yUeHHS TeHETHKH YeJIOBeKa: T'€HeaJOTHMYeCKUi, OJIM3HEIOBHIH,
LUTOT€HETUYECKUN, IOMYISALUOHHO-CTATUCTUYECKAN, MOJICKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE  ONpEAeNICHWE  T'€HOTHNA:  MOJHOI€HOMHOE  CEKBEHHPOBAHME,
F€HOTUIIUPOBaHKWE, B TOM uucie ¢ nomombro [I[P-ananuza. HacnencrBeHHbie
3a00seBaHusl 4eloBeKa. ['€HHBbIE W XPOMOCOMHBIC OOJIE3HU 4elloBeKa. bose3sHu
C HACJIEICTBEHHON MpPEApacroloKeHHOCTbI0. 3HAYE€HUE MEIUIMHCKOW TI'E€HETHUKHU
B TMPEJOTBPAIICHUA U JICUEHUW TEHETHYECKUX 3a00JieBaHUM dYenoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJOBbIE KIETKH. [lOHATHE «rE€HETUYECKOTO
rpy3a». DTHYECKHE AaCTEKThl HWCCIICIOBAHUN B 0O0JIACTH PEIAKTHPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

'enetnueckue  axTopbl MOBBILIEHHOU YyBCTBUTEIIBHOCTHU YEeJI0OBEKa
K (pu3mdyeckoMy M XUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromed cpenbl. |'eHeTmdeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMoHCTpanuu

Tabmuiet u cxemsl: «Kapuotun uyenoBekay, «MeToabl H3Y4YEHUS T€HETUKU
yesjoBekay, «I'eHeTndyeckue 3a00IeBaHUsI YEIOBEKaY.

[TpakTuyeckas padota «CocTaBjieHUE U aHAJIU3 POJOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOXkKIACHUE CEJIEKIUU U JTOMECTUKALHUH. YUYEHHE
H.N. Bapunoa o LleHTpax mpoUCXOXAeHUS U MHOT00Opas3usi KyJbTYPHBIX PAacCTCHHI.
Ponp cenekiuu B CO3MaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSJOB B  HACIEICTBEHHONW  HW3MEHYMBOCTHU
H.!. BaBuiioBa, ero 3HaueHue AJisl CENICKIIMOHHONW paOOThI.

Metoasl  ceneKimoHHON  paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBIA. DTanbl KOMOWHAIMOHHON cenekimu. VcnbiTaHue nmpou3BouTeNeH
1o TOTOMCTBY. OTOOp MO TE€HOTHUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMoubio aHam3a JJTHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJl CEeJEeKIIMOHHON paboThl. PagualiMoHHbINA 1
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTallMuid y KYJIbTYpHBIX (POpM OpraHM3MOB.
Hcnonb3oBaHWE TE€HOMHOTO pPEIAaKTUPOBaHHUS M MeTonoB pekoMmOumHaHTHhIX JIHK
JUISL TTOJTYYEHHSI UICXOTHOTO MaTepHaa Uil CEJIEKIUU.

[Tonyyenue nonurmionnoB. BHyTpuBugoBas rubpuauzanus. biu3kopoacTBeHHOE
CKpelllUBaHue, Wiau WHOpuAMHT. HepojacTBeHHOE CKpeluBaHUE, WIM ayTOPUIAUHT.
['etepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rubpuausanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JIOCTMOKEHUS
CEJICKIIMU PACTEHUN U JKUBOTHBIX. «3€1EHAs PEGOIOYUSLY.

CoxpaHeHrE ¥ U3YyUYECHUE TEHETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTCHHH W HX
JTUKUX POJIUYEH MJIS CO3JaHUS HOBBIX COPTOB M THOPHUIIOB CEIHCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHLIX 6  YENAX  YAYYUleHUs
CYWecmsyrowux U COo30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HUCTe
C NpUMEHeHUeM COBPEMEHHbIX MeMmO008 HAYUHBIX UCCLe008AHUL, Nepeoosvlx uoel u
NepCneKmuGHbIX MexHoA02UlL.

JleMoHcTpanuu

[Toptpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuupl u cxembl: «LleHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHONW HW3MEHYMBOCTHY,
«Metonsl cenexuuny, «OTaanéHnas rudpuauzamnusy, «MyrareHesy.

JlaGoparopHas pabota «M3yueHHEe COPTOB KYJIBTYpHBIX PpAcCTEeHHM U MOPOJ
JIOMAIITHUX KMBOTHBIX).

JlaboparopHas paboTa «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBuBKa pacTeHU.

Okckypeust «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJEKIMM PacTeHHl W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIHHBIM
Y4acTOK, B TEIJIMYHOE XO3SHUCTBO, B JAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO
LEHTpA)».
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Tema 16. BuoTexHOJI0THA ¥ CHHTETHYECKAs1 OHOJIOTHS

OOBEKTHI, UCTIOJIB3YEeMbIC B OMOTEXHOJIOTHH, — KIICTOYHBIC W TKAHEBBIC KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEepUCTUKA. TpaIuliniOHHAs OMOTEXHOJIOTHS: XJIeOoeueHue,
MOJIYYCHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BHHOJEHNE. MUKPOOHOTOTHIECKUN CHHTE3.
OOBEKTH MUKPOOUOIOTHYECKUX TexHOJorui. [Ipou3BoAcTBO Oelika, aMUHOKUCIOT U
BUTAMUHOB.

Co3nganue TEXHOJIOTUH U HHCTPYMEHTOB II€JICHAINPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IIEJbI0 IMOJYYECHHUS OPraHM3MOB M HMX KOMIIOHEHTOB,
COJIEpIKAIlUX HE BCTPEUAIOIINECS B MPUPOJIC OUOCUHTETUYECKUE MYTH.

Knerounass wunxeHepus. Meroasl KyJabTypbl KIETOK M TKaHEW pACTEHUU H
#&UBOTHBIX. KpnoOanku. Comatnueckass THOpuaAN3alus U COMAaTHYECKUI SMOPUOTeHE3.
Hcnonb30BaHue TaluiOWuIOB B CEIIEKUMU pacTeHUM. [loayuenue MOHOKIOHAIbHBIX
anmumen. Hcnonv3osanue MOHOKIOHAILHBIX U NOJUKIOHATbHBIX AHMUmMen 8 MeOuyuHe.
HckycCcTBEHHOE OIUIOJIOTBOpPEHUE. PEKOHCTpYKIus SUILEKIECTOK U KJIOHUPOBaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAIlMK SJEp KIETOK. TexnHonozuu 0300po8eHus,
KVIbMUBUPOBAHUS U  MUKDOKIOHATLHO20 — DAZMHONCEHUSl  CEeIbCKOXO3SAUCTMBEHHbIX
KYIbmyp.

XpoMOCOMHass M T€HHasg WHXeHepusa. VICKycCTBEHHBIM CHHTE3 T€Ha |
koHcTpyupoBanue pexomouHanTHbeix JHK. Coszdanue mpanceennvix opeanusmos.
JlocTrxeHns U MEepPCIEeKTUBBl XPOMOCOMHOM M T€HHON MHYKEHEPUH. DKOJIOTHUYECKUE U
TUYECKHUE POOJIEMbl TECHHOW UHXKEHEPHUH.

Menununckue OuotexHosorud. IloctrenomHas mudpoBas wmeaunuHa. [ILP-
JMarHocTuka. MeTaboI0OMHBIN aHANIU3, TEHOIEHTPUYECKUIN aHaJIN3 MPOTeOMa YeJIOBEKa
JUIS OUEHKU COCTOSIHUSI €ro 3710poBbs. Mcronb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepusi g pa3pabOTKM  (PyHIaMEHTaJbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJOTHH, CO3MaHUsI KOMILIEKCHBIX TKaHEH COUE€TaHMEM TEXHOJIOTUM
TpéXMepHOTO  OWomnpuHTHHTa U ckabdonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON MEIUIIUHBI.

Co3nanue BEKTOPHBIX BAKIIMH C 1IEJIbI0 00eCTIieueHUs] KOMOMHUPOBAHHOM 3allIUThI
oT BO30ynuTenein OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHBIE
3a00J1eBaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHCcTpanuu

Tabmuubr u cxembl: «/cmoap30BaHrEe MUKPOOPTAaHU3MOB B  TPOMBINIIICHHOM
MPOU3BOACTBEY, «KileTouHas nuxxeHepus», «I'eHHast uHXXEHepHUs».

JlabGoparopHas pabota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.
[TpakTrdeckas pabota «IlomydyeHne MOTOYHOKHUCIIBIX PO TYKTOBY.
Okckypeusi  «buoTtexHoNOrMsT —  BaKHEWIIAs  MPOW3BOJAUTEIIBHAS  CHIIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MMPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apo:xneHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTaABJIeHUI B 0M0J10T UM

OpomonnonHasa Teopust Y. JlapsuHa. [IpeaAnoCchUTKM BO3SHUKHOBEHHUS JapBUHUA3MA.
JKu3Hb 1 HayuyHas nesrenbHOCTh Y. JlapBuHa.

JIBrokymye cuiiel 3BojroluH BuAoB mo Y. /lapBuHy (BBICOKAasE MHTEHCUBHOCTb
Pa3MHOKEHHUS OPTraHU3MOB, HAaCJIEACTBEHHAs! K3MEHUMBOCTh, OOpH0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoir teopuu sBomonuu (CTI). HeiirpansHas Teopus
sBomoIMU. CoBpeMEeHHast 3BOJIOMOHHAs OMOJIOTHs. 3HAYEHHE DBOJIIOIIMOHHON TEOpUU
B (D OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. JIunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. lapsun, C.C. UerBepukos, .. [lImaneraysen, [x. Xonnein, [.K. benses.

Tabmuubr u cxembl: «Cucrema >xkuoi npupojbl (o K. Jlunuer)», «JlectHuia
XKUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (opmMupoBaHus TPUCTOCOOICHUN
y pactennii u KuBOTHBIX (mo Jlamapky)», «Kaprta-cxema Mapiipyra HyTEIIECTBUS
Y. Mapsuna», «Haxoaku Y. lapsuna», «P@opmbl 00pHOBI 3a Cy1IeCTBOBAHHUEY, «[10poIbI
ronyOei», «MHoroo6pasue KynbTypHBIX (GopMm KamycTbl», «llopombl momManrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuaoB (mo Y. JlapBuny)», «Cxema
COOTHOIIEHMS JIBIKYIIMX CHJ 3BOJIOLUN», «OCHOBHBIE TOJIOKEHHSI CHUHTETHYECKOU
TEOPHUH BOJIIOLIAN.

Tema 2. Mukpo3BoIIOLUSA U €€ pe3yIbTaThl

[Tonynsauus Kak 31eMEeHTapHask €IMHALA 3BOJOUNN. COBPEMEHHBIE METO/IbI OLIEHKU
TEHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisuuid. W3meHenue reHodoHIa
NOMYJISIUMKA  KAaK 3JIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH TIE€HETUYECKOIO
paBHoBecus J»x. Xapau, B. BaiinGepra.

OneMeHTapHble (HAKTOPBI (ABUKYIIHUE CUIIbI) 3BOJIOLMU. MyTallMOHHBIA MIPOLIECC.
KoMmOunaTtuBHas u3MeHUMBOCTh. JIpeil) TeHOB — ciydailHble HEHaINpaBJIEHHbIE
W3MEHEHMSI 4YacToT auiened B momyisamusax. Oddext ocHoBarens. Iggexm
oymulniouno2o copaviwika. CHUudCeHue 2eHemuuecko20 pazHooOpasus. NPUHUHBL U
cneocmeust. Ilposisnenue sgpghexma Opelicha 2erno6 6 OONbUWUX U MATLIX NONYIAYUSIX.
Murpauuu.  M3onsuus  nomynsiuuid:  reorpaduueckas  (MpOCTpaHCTBEHHAs),
ouosiornyeckast (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HANPABIISIONIMK (haKTOP 3BOMIOIUH. DOPMBI €CTECTBEHHOTO
oTOOpa: JBIKYIIHMM, CTAOMIM3UPYIOMINUMA, pa3pbIBarONMil (qu3pynTuBHBIN). [TomoBoit
0oTOOp. BO3HUKHOBEHME U SBOJIOLMS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Ipucnoco01eHHOCTD OpraHu3MOB KaK  pe3yJbTaT MUKPOIBOJIIOIUH.
Bo3HukHOBeHHE MpHUCOCOOIeHU y opraHu3MoB. ApomMopho3bl U HAMOAJANTALUU.
[Tpumepsl MpUCOCOOIEHUN y OpPraHU3MOB: MOpPQoJOTHUYECKHE, (U3HOJIOTUYECKUE,
OnoxuMHuyecKue, nopeaeHyeckre. OTHOCUTEIbHOCTD MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.
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Bun, ero xkputepunm u cTpykTypa. BumooOpa3oBaHume Kak pe3ynbTar
MUKPOAIBOIOIMH. M30s1us — kimoueBo gaktop BumooOpazoBanus. [Iytu u crmocoObl
BHUJ1I000pa30BaHMUS: aJJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIUIONAN3anusi, Tuopuauzanus). JnurensHocTh
HBOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJIOTMM B pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHHUS
OouopazHooOpazusi. MHUKPOIBOJIONUA UM KOJBOJIOIMUS Mapa3uTOB M HUX XO34EB.
Mexanu3mbl GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CITIOCOOBI OOPHOBI C HEl.

JleMoHcTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTallMOHHAsT U3BMEHUHUBOCTBY, «IlOMyNsIIIMOHHAS CTPYKTYpa
BUjga», «Cxema mposiBneHusi 3akoHa Xapau—BaitHOepra», «JIBmxkymue Ccuibl
IBONIIOLUUY,  «DKOJIOTMYECKass M30JSUUs  MONYJSALHMA  CEeBaHCKOW  (openmy,
«"eorpaduueckass M3OJSALMS JIUCTBEHHUIIBI CHOMPCKOW U JIMCTBEHHHUIIBI J1aypPCKOI»,
«lTonynAMOHHBIE BOJIHBI YHCJIEHHOCTH XHWIIHUKOB U XKEPTB», «(Cxema nelcTBUA
€CTECTBEHHOTO 0TOOpa», «Dopmbl 00phOBI 3a cyliecTBoBaHUEY», «HHIyCTpUaIbHBIMN
MenaHu3zMy», «KuBbie uckomaembiey, «lIOKpOBUTENBLCTBEHHAsT OKpAacKa >KUBOTHBIXY,
«lIpegynpexnaromas OKpacka JKMUBOTHBIX», «DU3MOJOTMYECKHE  aJaIlTalumy,
«IIprcnocoO0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTENIBHOCTHY, «Kputepuu Buaa», «Buibl-
nBOMHMKWY», «CTpykTypa BHAa B mnpupoae», «CrnocoObl BUI000pa30BaHUMD,
«l"eorpaduueckoe BHuOOOpa3oBaHME TPEX BHUAOB JIAHIBIIICH», «DKOJIOTHUECKOE
BHJI000pa30BaHKWe BUJIOB CUHUID, «llommmmounbl pacreHmity, «KamycTHo-penedHbIit
TUOpUI.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3BEpeil ¢ MmpuMepaMu pa3IMYHBIX MPUCIIOCOONEHUHM, Yydyesaa MTUIl U 3BEpei pa3HBIX
BUJIOB, repOapuu pacTeHUM OJU3KUX BUIIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBIeHHE U3MEHUUBOCTH Yy 0COOEH OJHOTO BUA.

JlabopaTtopHas pab6ora «IIpucnocoOiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIoIUA U €é pe3yJibTaThl

Metonsl M3y4eHHMs Makpo3BOJOUMU. [laneoHTONOrm4yecKkue MeTonbl U3yYEHHs
sBommonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKUE PSAABI OPTAHU3MOB.

buoreorpaduueckue metonbl u3ydeHus sBononuu. CpaBHeHue (QIuiopsl U (hayHbI
MaTepuKOB M OCTpOBOB. buoreorpaduueckue ob6mactu 3emiu. Buabl-oHAEMUKH U
PEJIHMKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTUYECKHUE METOAbl H3YUCHHS
IBOJIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl SBOJIOUWA OHTOT€HE3a U IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PyaumeHTapHbIe
Oprasbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TE€HETUUECKIE, ONOXUMUYECKHE U MAaTEMAaTUYECKUE
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METO/Abl M3yYEHHs BBOJIOUMU. ['oMosiornuHble TeHbl. COBpPEMEHHBIE METOJIbI
HOCTPOEHUS (PUIIOTEHETUUECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U BOJIFOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBWiIa) OHBOMIOUUU. [lpunyun cmenvl @yHKYull.
HeoOpatumocTts »Bomonmu. ApnanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIUY.

JleMoHcTpanuu

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, ®. Mrosep, O. ['exkelsb.

Tabmuupl u cxembl: «DWIOT€HETUUECKUN PsA  JIOMAaaAn», «ApPXEONTEPUKCY,
«3Bepo3yobie smeps», «Creronedainsy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKID,
«buoreorpaduueckue 30861 3eminy, «Jpeiid KoHTUHEHTOBY, «PenukTh», «HauanpHbie
CTaJuyd SMOPUOHAIBHOIO PAa3BUTHUSA IO3BOHOYHBIX >KMBOTHBIX», «l OMOJOTHYHBIE U
aHAJIOTUYHbIE OpraHbl», «PynuMEHTB», «ATaBU3MB, «XPOMOCOMHBIE HaOOpPHI
yejloBeKa W IIMMIaH3e», «[7aBHble HampaBiaeHus — 3Bomonun», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOGopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOIMYHBIX, PYJUMEHTapHBIX OpPraHOB U
aTaBU3MOB, KOJJIEKIIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe ;KU3HUA HA 3emuie

Hay4nble runoTe3bl IpOUCXO0XKIEeHUs KU3HU Ha 3emiie. AOHOTreHe3 U TaHCIIEPMUSL.
JloHay4yHble TpEJCTaBICHUS O 3apOXKIACHUU KU3HU (KpeanumoHusm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXIACHUs XKU3HU U €€ onposepxkenue onbitamu O. Penn,
JI. Cnannannanu, JI. [actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIOTUS.

OcHoOBHBIE H3Tamnbl HeEOpraHW4yeckoil 3Bosmonuu. IlmanerapHas (reosiormueckas)
IBONIIOIMS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranumdeckux. Ompir C. Mumnepa u I'. HOpu. OO6pa3oBaHue NOJUMEPOB
u3 MoHoMmepoB. KoaniepBatnas runore3a A.M. Onapuna, rumnore3a nepBUYHOro OyJiboHa
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre meMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emnn m metonbl €€ u3ydyeHus. Mckomaemple OpraHMYecKHue OCTATKHU.
['eoxpononoruss u e€ wmeronbl. OTHOCHUTENbHAsE W aOCOJIIOTHASI TE€OXPOHOJIOTHUS.
['eoxpoHOMOrNYEeCcKas MIKala: 30Hbl, 3PbI, IEPUOJIBI, STTOXH.

HauvanbHble 3Tanbsl opraHndeckoun 3Bostouuu. [losiBiieHMe M 3BOIIOIMSA MEPBBIX
KJIETOK. DBoJtonusi MeTabonn3ma. Bo3HukHOBeHHE TepBhIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIC OMOIIIEHKM KaK aHAJIOT MEpBBIX Ha 3emiie cooOmiecTB. CTPOMATOHTHI.
[IpoKapuOThI U YYKAPUOTHL.

[Tpoucxoxnenne HykapuoT (CUMOUOTEHE3). ODBOJIOIMOHHOE MPOUCXOKICHHE
BUPYCOB. [IpoHCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHMKHOBEHHE OCHOBHBIX
IpyINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE OTalbl ABOJIONMHA BBICIIUX pacTeHuil. OCHOBHBIE apOMOPQO3BI
pacreHuid. Beixon pacrenuy Ha cymy. [losBieHHe CIIOPOBBIX PACTEHUNM M 3aBOCBAHUE
umu cymu. CeMeHHble pacTenus. [[poucxoxkieHne NBETKOBBIX PACTEHUIM.

23



OCHOBHBIE D3Tambl JBOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — OSIBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie xOpnOBble KUBOTHbIE. JKu3HB B BOJE. OBOJIONUS [O3BOHOYHBIX.
[Tpoucxoxknenne ampuoOuii u pentwmii. [IpoucxoxaeHNEe MICKOTUTAIONUX W ITHIIL.
[Mpunnun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOYHBIMH U TO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3BuTHne xu3HM Ha 3eMJiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030i, KaitHo301. OOIas XapakTepuCTHKa KiIMMaTa U T'€OJOTMYECKHUX IPOIIECCOB.
[losiBneHue M pacuBeT XapaKTepHBIX OPraHMW3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBHUS U
BJIUSIHME Ha Ta30BBIM cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUpPAaHHUSI — OKOJOTHYECKHME KPHU3UCHI mpouuioro. Ilpuumssl u
CIEACTBUSI MacCOBbIX BbIMHpaHHil. COBPEMEHHBIN HKOJOTUYECKUN KpPHU3UC, €ro
ocobenHoctH. [Ipobiema coxpanenust OuopazHooOpasus Ha 3emie.

CoBpeMeHHasg cucTteMa opraHudeckoro wwupa. IlpuHnmnsl kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penau, JI. Cnannanuanwy, JI. [Tacrep, M1.M. Meunukos, A.1. Onapum,
Jx. Xongein, I'. Mémnep, C. Muutep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. Ilactepa
10 MU3YYEHHIO CAMO3apOKICHUs KU3HN», «Cxema onbita C. Muitepa, 1. FOpw», «OTarbl
HEOPraHUYECKOW HBOJIOIUN», «l'eoxpoHonmorudeckas mkana»y, «HadampHble >3Tambl
OpraHnyeckoi ’Bosonumn», «Cxema 00pa3zoBaHMs IYKApPUOT MyTEM CHUMOHOTEHE3a»,
«Cucrema >xuBOM mpupoasl», «CTpoeHue BuUpyca», «ApoMopdo3bl pacTEeHUN,
«Punnopute»y, «OMHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIE BOJIOPOCIT,
«Mxu», «llanopotHukm», «lonocemMeHHble pacTeHus’», «OpraHbl IBETKOBBIX
pacteHui», «CxeMa pa3BUTHUS KUBOTHOTO MHPa», «ApoMop(do3bl KHUBOTHBIX),
«IIpocrermmey», «Kumeuynononoctueie», «llnockue yepBu», «HieHHUCTOHOTHEY,
«Pw1OB», «3emHOBOAHBIEY, «lIpecMmbikaronuecs», «lITuiby, «MileKOTUTAIOIINEY,
«Pa3BuTHe XU3HM B apXeUCcKoU 3pe», «Pa3BUTHE XU3HU B IIPOTEPO3OUCKOU 3PEM,
«Pa3BuTHE XM3HM B TAJICO30MCKON 3pe», «Pa3BuTHE KHU3HU B ME3030MCKOU 3PEY,
«Pa3BuTHE XU3HU B KalHO30MCKOH 3pe», «CoBpeMeHHass CUCTEMa OPTraHUYECKOTO
MHPA».

OOGopynoBanue: repOapuu pacTeHUI Pa3IUYHBIX OTJEIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQKHBIC TIPeTnaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMM HTJIOKOXKHX,

CKEJIETHI IT03BOHOYHBIX KUBOTHBIX, UyUella ITULl U 3BEPEU, KOJUIEKIIMM OKaMEHEJIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KM OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanpHas nabopaTtopHas pabora «MopenupoBanue omnbiToB Mmunepa—tOpu
M0 W3YYCHUI0O aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCAMHEHUH B TEPBUYHOU
aTMocdeper.

JlaboparopHas pabota «M3yueHHe U ONMUCaHWE MCKOIMAEMBIX OCTATKOB JIPEBHUX
OPTaHU3MOB.
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[IpakTnueckas pabGota «V3yueHue 0OCOOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTZIEIIOBY.

[IpakTnueckass pabora «lM3ydyeHune o0cCOOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue YeJI0BEKAa — AHTPOIOTeHe3

Paspneins! u 3a1aun aHTpONOJIOTMK. METOAbl aHTPOIIOJIOTHH.

CraHOBIICHHME TIPEICTABICHUNA O IPOMCXOXKACHUM 4YEJIOBEKa. PenurnosHsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4enoBeKa € JKUBOTHBIMU. CHCTEMaTHMYECKOE IIOJIOKEHHE YEJIOBEKA.
CBueTeNnbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMU: CPaBHUTEIbHO-MOP(OIOTUYECKUE,
sMOpuoiorndeckue, (HU3noI0ro-onoXuMnuIeckue, noseaeHueckue. OTInurs 4eaoBeKa
OT >KMBOTHBIX. 1IpSIMOX0KI€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butne
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBuwxymue cuibl ((pakTopbl) aHTpOINOreHe3a: OUOJOTMYECKHE, COLMAJIBHBIE.
CooTHoLIEeHNE OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcHOBHbIE CTaaWM aHTpororeHeza. PaHHue 4YenoBeKOOOpa3HbIE 00E3bsHBI
(IpOKOHCYJIBI) U paHHHE MOHTUABI — OOIIME MPEIKU YEIOBEKOOOpA3HbIX OOE3bSH U
JMOIe. ABCTPaJONUTEKH — JBYHOTHE NPEAKH JIIOAEH. YeloBEK yMEIbld, IEepBbIE
V3TOTOBJIEHUSI OpyAuN TpyAa. YUemoBeK MNPAMOXOISIIUNA W IEPBBIM  BBIXOJ JIHOJEH
3a npenensl Adpuku. YenoBek reiaenboeprckuil — o0muid npeIoKk HeaH1epTaIbCKOTro
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. YeIlOBEK HEaHIEPTaIbCKUM KaK BUJI JIIOJIEU XOJIOJHOTO
KJIMMarta. YenoBeK pa3yMHBII COBPEMEHHOI'O THIIA, JICHHMCOBCKUM 4YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npeaenaMu A@puku. [laneoreHeTrka u najaeoreHoMHKa.

DOBOJIIOLIMST COBPEMEHHOTO uYesoBeka. EcrecTBeHHBId OTOOp B  MOIMYJISIUAX
yesnoBeka. MyTaioHHbId 1iporiecc ¥ nonuMmopdusm. llomymnsimonHsie BOIHBI, Apend
T€HOB, MUTpalus U «3(PPEKT OCHOBATENS» B MOMYJISLUIX COBPEMEHHOTO YEIOBEKa.

Yenoseueckne pacel. Ilomsatme o pace. bonbmme pacel:  €BponeougHas
(eBpas3uiickas), aBCTpallO-HETpOMJIHAA (SKBAaTOpUAJIbHAs), MOHTOJOUIHAsA (A3MATCKO-
amMepuKaHckas). BpemMs W nyTm paccelleHHs 4elloBeKa II0 IulaHeTe. EaMHCTBO
yeynoBeyeckux pac. HaydyHas HecocTosTenbHOCTh pacusMma. IIpucnocobiieHHOCTD
YeJIOBeKa K pa3HbIM YCIOBUSIM OKpYXKarollel cpenbl. BiusHue reorpapuyeckoil cpeabl
u apetida reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHIO YETTOBEKA.

MexaucuIMHapHble METO/Ibl B (U3HYECKO (OMOJIOrMUecKOi) aHTPOIOIOTHH.
OBOJIIOLIMOHHASL AHTPOMNOJIOTUS M IMAJICOAHTPONOJIOTUSI YEJIOBEUECKUX TOIMYISALNMN.
buoconmansHble HcCAEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KO3BOJIOLUU
OMOJIOrMUYECKOTO U COLMAIBHOTO B UEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, .4. Porunckui, M.M. I'epacumos.

Tabmuupbl 1 cxeMbl: «MeToapl aHTPONOJIOTUNY», «['OJOBHOW MO3r YenoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKEJIeT ueJoBeKa U  CKEJNeT UIMMIIaH3e»,
«PynumeHThl M aTtaBu3MbD», «IBHKYIIME CHIIBI AHTPOIOTEHE3a», «DBOJIOLMOHHOE
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JIPEBO YEJIOBEKaY, «ABCTpAIONUTEKY, «UenoBeK yMenblily, «HenoBek NpsMOXoasiuiy,
«/lenucoBckuii yenosex» «Heanaepranbipy, «KpomanboH1b, «[Ipeakn denoBekay,
«DTanbl HBOJIIOIUY YeTIoBeKa», «Packl uenoBekay.

O6opyoBaHME: MYJSDKA OKaMEHENIOCTEeH, MPeIMETOB MaTepHAIbHON KYyJIbTYpHI
MPEAKOB YesioBeKa, penpoaykuuu (doTtorpaduu) KapTUH ¢ MHQPOJIOTHYESCKUMHU U
OMONEHCKUMH  CIO)KETaMH  MPOUCXOXKICHUS  4YellioBeKa, (ororpadun  Haxol0K
MCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENIb Yeperia yeIoBeKka 1 yeperna
MIMMIIAH3€, MOJIeNIb KHUCTU 4YeJIOBeKa M KHCTH LIMMIIaH3e, MOJENIM Topca IPEIKOB
YeJioBeKa.

JlabopaTtopHas pabora «l3ydyeHne ocoOEHHOCTEH CTPOEHHS CKeleTa 4YesOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM.

[IpakTudeckas pabota «M3ydeHne 3K0JTOTHYECKUX aIallTalliil YEIOBEKaY.

Tema 6. Jkojgorus — Hayka O B3aMMOOTHOUICHHSIX OPraHU3MOB H
HAIOPraHU3MEHHbIX CHCTEM C OKPY KaKollel cpeaou

3apokneHre W pa3BuThe dKojorud B Tpynax A. ['ym6onbara, K.®. Pynbe,
H.A. CeBepiioBa, 3. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl 1 3aj1aun 3KOJI0THUH.
CB$13b DKOJIOTUH C IPYTUMH HAyKaMH.

Meroabl skonoruu. I[loneBbie HaOMOACHHS. DKCIEPUMEHTHI B  HKOJOTHU:
IpUPOAHBIC U TabopaTopHble. MoeMpoBaHUE B 9KOJIOTUU. MOHUTOPUHT OKpYKaroei
Cpenbl: JOKaJIbHBIN, PETUOHATBHBINA U TI00ATBHBIN.

3HaYeHUE SKOJIOTUYECKUX 3HAHUU ISl YEJIOBEKAa. DKOJOTHUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBs3€M 4eyoBeyecTBa C mpupoaorl. PopMUpPOBaHHE HKOJIOTMYECKON
KYJIBTYPBI U 3KOJIOTUYECKOW TPaMOTHOCTH HACEJICHUS.

JleMoHCTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepuos, J. I'ekkens, A. Tenciu,
B.H. Cyxkaués.

Tabmumpl u cxembl: «Pasnmensl skonorum», «Metoasl s3konorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIBD.

JlabopaTopHas pabora «/3ydueHne MeTo10B IKOJIOTHIECKUX UCCIETOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00MTAHUSA

Okojorudeckre (akTopsl M 3aKOHOMEpHOCTH uX JaeiictBus. Kiaccudukanus
IKOJIOTHYECKUX (AaKTOPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpomnoreHHeie. OOmue
3aKOHOMEPHOCTH  JEHCTBUSL  dKojoruueckux QaxrtopoB. IlpaBuio MuHHMyMa
(K. Impenrens, 0. JIubux). TonepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOHMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak sKojorudeckuii ¢daktop. JleiicTBue pasHBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHM3Mbl. JKOJOTHYECKHE TPYIIBI PACTCHHNA U
KUBOTHBIX IO OTHOIICHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DOTONEPUOIN3M.

Temneparypa kak sKosnoruueckuit pakrop. JleiicTBue remneparypbl Ha OpraHU3MBbl.
[IoMKMIOTEpMHBIE U TOMOWOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTraHU3MBI.
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Brnaxnocts kak  akonoruueckuit  Qakrop. IlpucrnocobneHuss  pacteHui
K TIOJIJIep KaHui0 BoiHOTO Oananca. Kmaccudukanusi pacTeHui 110 OTHOIICHHUIO K BOJIE.
[Tpucnoco6ieHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpensl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIHAs,, TIOYBEHHAs,
TIyOMHHAS TMOIIOYBEHHAS, BHYTPHOPTaHU3MEHHAss. OU3NKO-XUMUYECKHE 0OCOOCHHOCTH
cpen obutanust opranu3moB. [IprcnocobieHrst OpraHu3MoB K JKU3HHU B Pa3HbBIX Cpeax.

buonoruuyeckue putmbl. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJUYHBIC
putMBIL. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie popmbl opranuzmoB. [lonsarue o xuzHeHHOU (opme. KuU3HEHHBIE
dbopMBl pacTeHWil: JEpeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
onHoNeTHHE TpaBbl. JKu3HeHHBbIE (OPMBI S>KHUBOTHBIX: THUIAPOOUOHTHI, T'€OOHOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHUS M 00pa3a JKU3HHU.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIIWS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. IlapasutusMm, koomepamusi, MYTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaXJiecOHUUeCTBO). HeTpodrueckue B3auMo1eCcTBUS
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHUE OMOTHUYECKUX B3aMMOJICHCTBUI
JUIs CYILIECTBOBAHMSI OpPraHuU3MOB B cpeae oOutaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTFOUYEHUS.

JleMoHcTpanuu

Tabmuiet u  cxembl:  «Okonoruueckue ¢axkTopb», «CBETOBON  CHEKTP»,
«IKOJIOTUYECKUE TPYIIbl >XUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOJHOKPOBHBIE KUBOTHBIC», «DU3UOJOTHYECKUE  aJlalTalluu
KUBOTHBIX», «CpeJibl 00MTaHUsI OpraHu3MOBY, «buosiornueckue puTMbly, « Ku3HEeHHbIE
bopmbI pacTeHun», «Kn3HeHHbIE dhopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIMCTBEHHOIO JIeCa», «IJKOCUCTEMA XBOMHOro jeca», «llenmn mnuranusy,
«XuniauyectBoy, «Ilapasutuzm», «Koukypenims», « CuMmonosy», «KoMmMeHcanuzm.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCIIOCOOJIECHHBIX K BIHSHUIO
Pa3IMYHBIX HKOJOTHUECKUX (DAKTOPOB, TepOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHus, repObapur W KOJUICKIUU TEIJIOJIOOMBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMYMBBIX pACTEHUN, Yydela TMTULl U 3Bepei, repOapuu pacTEeHHI,
OTHOCSIIUXCS K Turpoduram, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHUSI JAHHBIX
TPYIIN, KOJUICKIIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpefax, repoapuu U KOJJICKIIUU
pacTeHUW U SKUBOTHBIX, OOJIA/IAIONIUX YEPTaMH MPUCTIOCOOJIEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIIOBUH KU3HHM, TrepOapuu W KOJUICKIIMM PACTEHUHW U IKUBOTHBIX
PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas paGora «BbIsiBIieHHe MPUCTIOCOOTICHUN OPraHU3MOB K BIIHSHUIO
CBETaY.

JlabopaTtopHas paGora «BbIsiBIeHHE MPUCTIOCOOTICHU OPraHU3MOB K BIIHMSHUIO
TeMIepaTypbi».

JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaAHUSY.
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Tema 8. Jkos10rusi BUA0OB U NOMYISIIUAI

DKOJIOTUUECKHUE XaPAKTEPUCTUKU Tomymsaiuu. [lomymsius kak Ouosiormueckas
cucteMa. Poilb HEOMHOPOMHOCTH Ccpefbl, (u3mdeckux OapbepoB W OCOOCHHOCTEH
Owonornd BUAOB B (OPMHUPOBAHWU TMPOCTPAHCTBEHHOM CTPYKTYPHI TIOIMYJISITHH.
OcCHOBHbBIE TIOKA3aTEIU MOIMYJSIUKN: YUCIEHHOCTh, TIIOTHOCTh, BO3pACTHASI U TMOJIOBAast
CTPYKTYypa, POKIAAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITUSI.

Dxosiornyeckass CTpykrypa mnonyisiuu. OIleHKa YHCICHHOCTH MOMYJISIIUU.
JuHamuka nonynsauuu W €€ peryisuus. DbUOTHYeCKMH MOTEeHIHaNl TMOMYJISINY.
MopaenupoBanue auHaMuku nomyiasiuud. KpuBble pocTa YHCICHHOCTH MOMYJIALNU.
KpuBbie BeDKUBaHMS. PeTyImsiiius 9uCcIeHHOCTH MOMYJISIHN: poJib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIINX OT MJIOTHOCTU. DKOJIOTUYECKHUE cTpaTeruu BuaoB (r- u K-ctparerun).

[TonsTue 06 3KoOoruyeckoi Huie Bujaa. Mecroooutanue. MHOTOMEpHAast MOJIETb
skonornyeckor Humu Jxk.M. XartumHcoHa. Pa3mepbl 3KOJOTrMYECKOW  HUIIU.
[loTeHuManbHas ¥ peaTu30BaHHAsT HUIIIN.

Bun kak cucrema nomysamuid. Apeanasl BUAOB. BUIbI M UX )KM3HEHHBIEC CTPATETUU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS M MHUTpalUi KUBOTHBIX. buosiormyeckre WHBa3UU
qy’KEPOIHBIX BUIOB.

JlemoHcTpanumn

[Toptper: Jx.M. XaTunHCOH.

Tabmuiel W cXeMbl:  «DKOJOTHYECKHE  XapaKTePUCTHKU  TOMYJISIIHN,
«ITpocTpaHCTBEHHAas CTPYKTypa MOMYJSIUN», «Bo3pacTHble MUpaMUJIbl OIS,
«CKOpOCTb 3acelIeHHs IOBEPXHOCTU 3€MIIM Pa3IMUHbIMU OpraHu3zMamMmy», «Mojenb
skosiornyeckor Humm Jx. M. XatuuHconay.

Oo6opynoBanue: repdbapun pacTeHUM, KOJUIEKIUU KUBOTHBIX.

JlabopaTopHas pabota «IIpucrnocoOaeHust ceMsiH pacTeHU K PacCEICHUION.

Tema 9. IkoJi0rus cood1ecTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmecTBa opranu3mMoB. bruoiieHo3 u ero ctpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OMOILIEHO3E.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). OyHKIIMOHATBHBIE OJOKHU
OpPraHu3MOB B JKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue 1ienu u cetu. Aouotudeckue 0J0ku 3kocucteM. [10UBBI U WUITbI
B 9KocucTeMax. KpyroBopoT BeIIEeCTB U MOTOK PHEPTUU B IKOCUCTEME.

OcHOBHBIC TIOKa3aTeIM SKOCHCTeMbl. buomacca W mpoayKius. DKOJOTHUYECKHE
nUpaMUIbl YUCEN, OMOMACCHI U YHEPTHUHU.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpotiku.  Duykmyayuu.
HamnpapieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHble u
BTOPUYHBIC CYKIIECCUM U WX NPUYMHBI. AHTPOIMOTCHHBIC BO3JEHCTBHUS HA CYKIIECCHH.
KnumakcHoe cooOiiectBo. bruopaznoobpaszue v NoJHOTa KPYroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTU COOOIIIECTB.

IIpupoaHbIE DKOCUCTEMBI. JKOCUCHEMbl 03€p U peK. IKocucmemvl Mopeu U
oxeanos. Ixocucmemvbl MYHOp, 1eC08, Cmenel, NYCMblHb.
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AHTpOIOT€HHBIE AKOCUCTEMBI. ArposkocucTema. ArpoiieHo3. Paznuuus mexmy
aHTPOIOTEHHBIMU U MIPUPOJHBIMHU YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackast diopa u
dayna. CuHaHTpOmHM3amMsi TOPOACKOW (ayHbl. bronormdeckoe W XO03SMCTBEHHOE
3HAUYEHHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUN  OpPraHU3MOB
B dKocucTeMax. Posib kackaonoeo sghghekma u 6u008-20udpuxamopos (Kinouesvlx 6U008)
6 yukyuornupogarnuu sxocucmem. IlepeHOC SHEPTHH U BEIIECTB MEXAY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUA M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPONIOTEHHBIX BO3/ICCTBUM.

Mexanuzmvl 6o30eticmeusi 3a2pA3HeHUll pa3HblX MUNno8 HA CYOOP2AHU3MEHHOM,
OP2aAHUSMEHHOM, NONYJIAIYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6o30elicmeus.  MeTogoorusT ~ MOHMTOPHUHIA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHCTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIeHO3a», «DKOCUCTEMA IIIUPOKOIUCTBEHHOTO
jgeca», «IJKOCHUCTEMa XBOWHOro Jecay, «DOyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB
B 3KOocucTeMe», «KpyroBopoT BelecTB B dKocucteMmey, «llenu nutanus (mactOumHasi,
JNETPUTHAS)», «IJKOJOTHYECKas TMHpaMUlia 4YHUCeD», «IKOJOTHYEeCKas MHUpaMHia
onoMaccel», «JKOoJorhyeckas mnupamuga osHeprum», «OOpazoBaHue 00J0Tay,
«llepBuuHas cykueccusi», «BoccTaHOBIIEHHE Jieca MOCIE TMoXkapa», «IKOCHCTeEMa
o3epa», «ArpoieHo3», «KpyroBopoT BeHIECTB U MOTOK SHEPrUU B arpoleHO3e»,
«IIpumepsn! ypboskocucTem».

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, uUydela MNTHI[ U
3Bepeil, repbapuu KyJIbTYpHBIX M JUKOPACTYIIUX PACTCHUM, aKBAPUyM KaK MOJEIb
HSKOCHUCTEMBI.

IIpakmuueckasn paboma «VI3yduenue u onrucaHmue ypooIKOCUCTEMBD.

Jlabopamopnas _paboma «W3yueHue pazHOOOpa3us MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX HIKOCUCTEMAX).

Ixckypcus « IKCKypCus B THTUYHBIA OMOTE011eH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJIOJIbHBIN WM MOMMEHHBIN YT, 03€p0, OOJIOTO)».

IKcKypcus « IKCKYPCHsl B arpodKOCHUCTEMY (Ha MMOJI€ WK B TETTUYHOE XO3SICTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmemnanerapuas o6ojouka 3eMid, T/€ CYIIECTBYET WIH
CylllecTBOBaJIa >XKWU3Hb. Pa3BuTue mnpejactaBieHuil o Omocdepe B Tpyraax . 3rocca.
VYuenue B.U. Bepnaackoro o 6umocdepe. O6mactu 6uochepst u e€ cocran. JKupoe
BEIIeCTBO OUoc(ephl U ero PyHKIINUH.

3aKOHOMEpPHOCTH cyllecTBoBaHusl Ouochepsl. OcobeHHocTn Ouochepsl Kak
riobanpHOM 3KocucTeMbl. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsi
BEIIIECTB U OMOTreOXMMHUYECKHE IUKIBI (YyIyiepoja, a3oTa). PUTMUYHOCTH SIBIICHUM
B Ouocdepe.
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3oHansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpAa,
XBOMHBIE JI€Ca, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIEC JIECA, CTENU, CABAHHBI, ITYCTHIHU,
TPOIMYECKHUE JIECA, BBICOKOTOPhs. Kinmar, pacTUTENbHBIA M KUBOTHBI MHpP OHMOMOB
CyLIN.

CtpykTypa M (QYyHKIHS KHUBBIX CHCTEM, OIIEHKAa WX PECYpPCHOrO MOTCHIMANA U
onochepHbIX (PYHKITUH.

JleMoHCTpanuu

[ToptpeTtsi: B.U. Bepnaackuii, 3. 3rocc.

Tabmumer u cxemsl: «l'eochepst 3emnm», «KpyroBopoT azora B mpupoe»,
«Kpyroopor yriepoma B 1npupone», «KpyroBopoT KHCIOpOJa B IPUPOIE»,
«KpyroBopoT BoJibI B Tipupojie», «OcHOBHbIE OMOMBI cyminy, «Kinmatuyeckue nosica
3emmn», «Tynapay», «Talira», «Cwmemanneii Jsecy, «IIIMpOKOIMCTBEHHBIA JECY,
«Crenby, «CaBanHay, «Ilycteiasy, « Tponnmueckuit necy.

Ob6opynoBanue: repdapun pacTEeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesoBek M OKpYy:Kamomas cpeaa

DKOJIOTHYECKHE KPU3UCHl U MX NMpUYMHBIL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHUE BO3AYIIHOM cpeabl. OXpaHa BO3yXxa. 3arpsa3HeHue BOJHOU cpeapl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMATa.

AHTpOIIOTEHHOE BO3JCUCTBUE HA PACTUTEIBHBIM M KMUBOTHBIM Mup. OXxpaHa
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPUHIIMIIBI OXpaHbl Tpupoasl. KpacHbie
kHUTH. Ocobo oxpansieMble npupojnsie Teppuropun (OOIIT). borannueckue caasl u
300JIOTMYECKUE MapKH.

OCHOBHBIE TPHUHIMUIB YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA M MPHUPOIBI.
PannonanbHoe NpUpPOOINONb30BAaHUE U COXpaHEHHE OMOJIOTMYECKOro pa3HooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH II00ANIBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOI'O KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOOB MOHUTOPWHIA PAa3BUTUS ONACHBIX TEXHOIEHHBIX IPOLECCOB.
Cucmemnbie ucciedosanus nepexooa K pecypcocoepezaioujeii U KOHKYPeHmMOoCnocoOHOU
onepeemuxe.  buonocuuecxoe  pasnoobpaszue u  obuopecypcvl.  Hayuomanvnvie
UH@OpMayuorHble cucmemvl, obecneuusaloujue 00Cmyn K UHPoOpMayuu no coOCMosTHUIO
omoenvbHblX 6u006 u dxocucmem. OcHo8bl dIKOpeadbuIUmMayu IKOCUCmemM U cnocobos
OopbOBI ¢ buonogpedcoenusmMuY. Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JeMoHCcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbn», «3arpsizHeHrue TUAPOChEphD,
«3arpsizaenue nouBb», «llapauKoBbIi 3P dexT», «Ocobo oxpaHseMble MPUPOTHBIE
TeppuTOpUn», «Moieau ynpaBisieMoro MUpay.

O6opynoBanue: Gportorpaduu OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccniickon @enepanun, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TPEOOBAHMS K PE3yIbTaTaM OCBOSHUS O0YyJAFOIIIMHUCS
mporpaMM CpemHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC, METAlpPEAMETHBIC U
MpeIMETHEIE.

B cTpykType JMYHOCTHBIX pE3yJbTATOB OCBOEHHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI  CJICAYIOUIUME COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHMCKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIMPEACICHUI0, HAIMUYME MOTHUBAIMM K OOYy4YEHHUIO OUOJIOTHH, LIEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEU H
UCTOPUYECKUX  TPAauUMA  pa3BUTUA  OMOJOTMYECKOTO  3HAHWUS, TOTOBHOCTh
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU CHCTEME OHOJOTHUYECKOTO OO0pa3oBaHus,
HaJM4yue MPABOCO3HAHMS DKOJIOTHYECKONW KYJIbTYpPbl, CIIOCOOHOCTU CTaBUTh MU U
CTPOUTH KU3HEHHBIE TUTAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUU JTOCTUTAIOTCS
B  C€IMHCTBEYUYCOHOM M BOCHUTATEIbHON JEATEIBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUNCKUMU COLUOKYIBTYPHBIMHU, HCTOPHUUYECKUMH U TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTAMHM, NPHUHATBIMH B OOIIECTBE IMpaBUJIaMU W HOpPMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS W
CaMOpa3BUTHUsA, Pa3BUTUSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, NATPUOTH3MA U YBaKEHUS

K 3aKOHY U MPAaBOMOPSJIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHUIO, B3AUMHOTO
yBaXEHUsS, OEpPEKHOT0 OTHOIICHHS K KYyJIbTYPHOMY HACICAMI0 M  TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepannu, Npupoae U OKPYKarOIIEH cpeie.

JIn4HOCTHBIE PE3yJIbTAaThl OCBOCHHS Y4€OHOTO mpeameTa «bruoorusy T0KHbBI
OTpakaTb ~TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3WIMEH  JIMYHOCTH, CHCTEMOH  I[€HHOCTHBIX
OpHEHTALIU, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUN, COOTBETCTBYIONTUX TPATUIIUOHHBIM

IIEHHOCTSIM POCCUMCKOTO O00IIEeCTBa, PACIIMPEHUE YKU3HEHHOTO OTbITa M ONbITA

NEATEIbHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAIMPABJICHUN BOCIUTATEIIBHOU

NEATEeIbHOCTH, B TOM YMCJIE B YaCTH:

1) rpaskaaHCKOTr0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYy4YarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KCHUE 3aKOHA
Y MPaBOMIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOUW NESITEIBHOCTH TPH CO3MaHUH YYEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M MMO3HABATEIIBHBIX 3a/a4, BBITIOJIHEHUN OMOJIOTUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TMO3UIIUIO 0 OTHOIICHHWIO K SIBICHHSIM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YMEHHE YYHUTHIBATh B CBOUX [JIEUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIOAEH C Pa3HBIMU YOEXKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLUAIBHBIM IOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBITIOJHEHHUS YYEOHBIX,
MTO3HABATEIbHBIX U HCCIIEA0BATEIIbCKUX 3374, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB TIPH OOCYKICHUN CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COICPIKAHMS;

TOTOBHOCTbh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NnaTpMOTHYECKOr0 BOCIIMTAHMSA

c(hOpPMHUPOBAHHOCTh POCCHUUCKONW TPAXKIAHCKONW WICHTUYHOCTH, IAaTPUOTH3MA,
YBaXEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Tniepes PoanHON, ropaoctu
3a CBOM Kpai, CBOWO PoauHy, CBOM SI3bIK M KyJIBTYpYy, IPOLIJIOE W HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNMCKUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHUE
OMOJIOrMY, MOHUMAHMS 3HAYEHUS] OMOJIOTMU B MO3HAHMM 3aKOHOB MPHUPOJBI, B KU3HU
4eJI0BEKa M COBPEMEHHOI'O OOIIECTBA;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIy)XEHHI0 M 3ammure (OreyecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

3) TIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO IMOBEACHUS;
CITIOCOOHOCTh  OIIEGHMBATh CHUTYallMi0 W TNPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJaJla B ITIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O MPUHATHUS LEHHOCTEW CEMENHOW KU3HHU B COOTBETCTBUU C TPATULIUSMHU

HapoaoB Poccuu;

4) 2cTeTHYeCKOIr0 BOCIIUTAHHS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsS JCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

ITIOHUMAHUE DMOILMOHAIBHOIO BO3JCHMCTBUS JKMBOM MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPYECKOU JIMYHOCTH,

5) pusuveckoro BocnutaHus, GOPMUPOBAHNS KYJIbTYPbI 310POBbA 1
IMOIUOHAJIBLHOTO 0JIAT OOy YHSI:

MMOHMMAaHUE W peain3alys 30pOBOro u 0e3omacHOro odpasa KU3HHM (3I0POBOE
NUTaHue, COOJIFOJICHHE THUTMEHWYSCKUX TMPaBUJ U HOPM, COATaHCHPOBAHHBIH PEXUM
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3aHATUN U OTJIBIXA, PETyJsipHas GU3NYeCcKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
310POBBIO;

MOHMMAaHHUE LIEHHOCTU MPaBWJI MHIWBUIYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
IIOBEICHUS B CUTYALMX, YTPOXKAIOIIMX 340POBBIO U KU3HHU JIFOJICH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOICHUS
aJIKOIr0JIsl, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JI€ATEIHHOCTH TEXHOJOTUYECKOM U  COLMAIbHOU
HaNpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON NEATEIbHOCTH, YMEHHE
coBepuIaThb OCO3HAHHBIA BBHIOOP OyAylIel nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHbl;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0J10IrN4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KAaK HCTOYHHUKY KU3HU
Ha 3emMiie, OCHOBE €€ CYILIECTBOBAHUSI;

MOBBIIICHUE  YPOBHSA  DKOJOTHYECKOM  KYJIbTYypbl: NPHUOOPETEHHE  OIbITa
IUIAHUPOBAHHUS MOCTYNKOB U OLEHKHA MX BO3MOXHBIX IOCJIEACTBUAN JJI1 OKPYKAIOLIEH
cpensl;

OCO3HaHME TJI00ATIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTH MCMOJB30BATh MPUOOpETaeMble TPU U3yUYEHUH OUOJIOTUH 3HAHUS U
YMEHHUS TIPU PEIICHUH NpOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONIOIB30BaHUEM
(coOmroieHne TpaBWJI TMOBEACHUS B MPUPOJE, HAIMPABICHHBIX Ha COXpaHEHUE
paBHOBECHSI B 9KOCUCTEMAaX, OXpaHy BUIOB, SKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE IEUCTBUM, NPHUHOCSIIMX BpEI OKPYKAKOMIEH NPUPOIHOU
cpene, yMEHHE TMPOTHO3MPOBATH HEOIATONPUATHBIE HKOJOTHYECKUE IOCIESICTBUS
MPEANPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOW KYJIBTYPHI,
OIIbITA JEATEIBHOCTH IKOJIOTMYECKON HANPAaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B TIO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOW IMPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B PAKTHYECKOU JESATEIBHOCTH SKOJIOTUUECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 IO3HAHMSA:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHON MNPAKTUKH, OCHOBAHHOTO Ha JWAlOre KyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEpIICHCTBOBAHHE SI3BIKOBOM M UYHUTATENbCKOW KyJIbTYypbl KakK CpeICTBa
B3aMMOJICHCTBHSI MEXKIY JIFOJIbMU U TIO3HAHUS MHPA;
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MOHUMaHUe crieupUKN OMOJIOTHUH KaK HAyKH, 0OCO3HAHUS €€ posi B (popMHUpOBaHUU
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  UEJIOCTHOTO  MPEJCTaBICHUS
00 OKpy’KarolieM MUpE Kak O €IUHCTBE MPUPOJIbI, YETIOBEKa M OOIIeCTBa, B TIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH NPoOJieM COXpaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OWMOJOTHHM IS COBPEMEHHOW ITUBUIIM3AINH:
obOecrieueHrs HOBOTO YpPOBHS pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX peIIaTh PeCypCcHbIE MPOOJIEMbl Pa3BUTHS UYEIOBEUECTBA,
noucka TyTed BBIXOJAa W3 TJOOATBHBIX JKOJIOTUYECKUX MpoOsieM U obecrneueHus
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PAIIMOHAILHOMY HCIHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKUX 3HAHUU B LIETSAX MOBBIIICHUS
o01Ie KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH OOydamoIuxcs, (opMupyeMol MOpu HU3yUYEHUU
OMOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIb30BaTh MOJyYaeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS
SIBIICHUIN OKPY)KAIOIIETO MHUpPa U MPOUCXOIANINX B HEM M3MEHEHWH, YMEHHE enaTh
000CHOBaHHBIE 3aKIIOYCHHUS Ha OCHOBE HAYYHBIX (DaKTOB M HMMEIONINXCS JaHHBIX
C LIEJIBIO MOJIYYEHUs JJOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCIOIb30BaTh OMOJIOTUYECKUE 3HAHUS [Tl PELLICHUS
po0sIeM B peasbHbIX KU3HEHHBIX CUTYaIIHSX;

OCO3HAaHWE LEHHOCTH HAy4YHOM JESTeNbHOCTH, TOTOBHOCTb OCYILECTBIIAThH
MIPOEKTHYIO M UCCIIEIOBATENbCKYIO e TEIHHOCTh HHINBUYaTbHO U B TPYIIIIE;

TOTOBHOCThH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaAHMIO,
K aKTUBHOMY IOJIy4YEHHUIO HOBBIX 3HAHUN 11O OMOJIOTHMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHMSI y4eOHOro mnpeaMera «bUOTOTHS»
BKJIIOYAIOT:  3HAUYUMble Uit  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOYyUaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE  (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE TOHATHS, OTPaXKAIOIINe
[[EJTOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIEHU(PUKY METO0B TTO3HAHUS, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPrHUs, SIBICHUE, MPOLECC, CUCTEMA, HAyYHbIN
dbakT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIC yUeOHbIC ICUCTBUS

(mo3HaBaTENbHBIE, KOMMYHUKATHBHBIE, PETYISTHUBHBIE), o0ecreunBaroIue
dopmupoBanre (YHKIIMOHAIBHOW TI'PaMOTHOCTH U COIUAIBHOW  KOMICTCHITUH
oOyuaromuxcs; CHOCOOHOCTD oOyyaromuxcs UCTOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS U YyHHUBEpCaJbHbIE Y4YeOHbIE
JIEUCTBYS B II03HABATEILHOU U COLIMAIIBHOM ITPAKTHUKE.
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B pesymbrare m3yueHuss OMOJIOTMM HA YPOBHE CPEAHETO OOIIEro oOpa3oBaHUS
y oOyuarorierocss OyayT CpOpPMHPOBaHbI MO3HABATEIbHBIC YHHBEPCAIbHBIC Y4YeOHBIC
JNCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC JEHUCTBHSA, PEryISATHBHBIC
YHUBEpCAJIbHbIC YUCOHBIC JCHCTBUS, COBMECTHAS JCSITCIBHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3zoBbie 1oruyecKkue JeHCTBUA:

CaMOCTOSITENNbHO (OPMYIIMPOBATh M aKTyalTU3UpOBaTh MPOOIEMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTUUYECKOIO MBIIUICHU (aHaAIN3a,
CHUHTE3a, CPaBHEHUS, Ki1acCU(UKaLMU, 0000IEHNS ), pACKPBIBATh CMBICT OMOJIOTUYECKUX
NOHATUH (BBLACIATh WX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH CBA3U C JPYTHUMH
MOHATHUSIMU );

ONPENEIIATH LENHU ACATEIBHOCTH, 3a1aBas MIAPAMETPHI U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS I O0BCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTbH JIOTUYECKUE PacCyk ACHUs (MHAYKTHBHbBIC, JEIYKTUBHBIE, 110 aHAJIOIHH),
BBIABJIITE 3aKOHOMEPHOCTH M IPOTUBOPEYUsS B PACCMATPUBACMBIX SIBJICHMSX,
(OpMyIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPENCTBA ISl TPEICTABICHUSA CYIIECTBEHHBIX
CBSA3€H M OTHOILLIEHUN B U3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKXKe MPOTHBOPEUUI
Pa3HOTO poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbhiBaTh IIJIaH pEIIEHUs NpoOJeMbl C Y4YETOM aHaIU3a HMEIOIIMXCS
MaTEepUAIBHBIX 1 HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAEATEIBHOCTh, OLEHHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIENCTBUN NEATEIIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PAa0OTy B YCIOBHUSIX PEAIbHOTO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLIEHUH KU3HEHHBIX IPOOIIEM.

ba3oBble ucciaeaoBare/bCKue 1eiCTBUA:

BJIQJICTh HaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW U TMPOEKTHOM JESITEIbHOCTH,
HABBIKAMH Pa3peIIeHUs MPo0OJIeM, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a7ad, MPUMEHCHHIO Pa3IMYHBIX METOJI0B
TTO3HAHUS,

WCIIOJIH30BATh PA3JIUYHbBIC BUJIBI ICITEIILHOCTH TI0 MOTYYEHUIO HOBOTO 3HAHMS, €TO
WHTEPIpPETAUN, TPeoOPa30BAHUIO U TPUMEHEHHUIO B YUCOHBIX CUTYAIUAX, B TOM YHCIIC
IIPU CO3/TaHUH YYCOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUN MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU MTOHSATHUSIMH U METOIaMHU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaATEIBHOMN IEATETLHOCTH
Y )KU3HCHHBIX CUTYaITUsX;
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BBISIBJISITH IPHYUHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJABUTATH
THIOTE3y €€ pelIeHHs], HaXOIUTh apTyMEHTHI IS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh IapaMeTPhl U KPUTCPUH PEIICHHS,

aHAIM3MPOBATH TIOJYYCHHBIC B XOJIC PCIICHUS 3aJa4d PEe3yJIbTAThl, KPUTHICCKU
OIICHHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYyaIlUsiIM, OIICHHBAaTh INPUOOPETEHHBIN  OIIBIT,

OCYILECTBIIATH LIEICHATIPABICHHBIN TOUCK MEPEHOCa CPEACTB M CIIOCOOO0B ICHCTBHSI
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B I[I03HABATCIBHYID W MPAKTHYECKYIO 00JacTH
KHU3HEICATSIIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC HJICH, TTPEIIaraTh OPUTHHAIBHBIC MOXO/IbI U PEIICHHS, CTABUTh
POOJIEMBI M 3aJ1a4H, JOMYCKAOIINE AIbTCPHATHBHBIC PEIICHHS.

Pab6ora ¢ undopmanmueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMAIUHU (TEKCTe Y4yeOHOro
1ocoOus1, HAyYHO-MOIMYJISIPHON JIUTEpAType, OMOJOTMYECKHUX CIIOBAPSAX U CIPABOYHUKAX,
KOMIBIOTEPHBIX 0azax JaHHbIX, B VIHTepHeTEe), aHamu3upoBaTh UHGPOPMAIUIO
Pa3IMYHBIX BUAOB U (GOPM IPEACTABICHUS, KPUTHUECKU OLIEHUBATh €€ JTOCTOBEPHOCTDh U
HEIIPOTUBOPEYNBOCTb;

(opMyIMpPOBATH 3aMIPOCHl U PUMEHATH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Oounosiornyeckor nHPopmaru, He0OXOAUMOM ISl BEIIOJIHEHUST YUYEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  HMH(DPOPMAMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH, COBEPILICHCTBOBATh KYJIbTYPY AKTHBHOTO MCIOJb30BaHUS PA3IHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeaCTaBIEHUS OMOIOTMYECKOM
uH(popmaiuu (cxeMbl, rpaduKku, 1UarpaMmsbl, TAOIHIIbI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HayYHbIN S3bIK B KAUECTBE CPEICTBA NpU paboTe ¢ OMOJOTrnUYecKon
uH(popManuen: NpUMEHATh XMUMHYECKUE, (PU3NYECKHe W MaTeMaTU4YeCKHe 3HakKu |
CHUMBOJIBI, (OpPMYJIbI, aO0OpeBUATYpPY, HOMEHKJIATYPY, UCHOJIb30BATh U TPEoOpa30BLIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJITHOCTH;

BJIaJIeTh HABbIKAMM PACIO3HABAHUS W 3alMThl MH(pOpMaLUU, MHOOPMAMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe JAeilCTBUS

Oo0wmenne:

OCYIIECTBIISATh KOMMYHHKAIlMd BO BceX cdepax >XKU3HU, aKTUBHO Y4aCTBOBATh
B JUAJIOTe WM JUCKYCCHH IO CYIIECTBY OOCYXKTaeMoil TeMbl (yMEHHE 3a7aBaThb
BOIIPOCHI, BBICKA3bIBATh CY)K/I€HHSI OTHOCUTEJIBHO BBIMIOJIHEHUSI MpEiaraéMou 3a1aud,
YUUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3ULMN JIPYTUX YYaCTHUKOB JUAjora Wiu
JUCKYCCHUN);
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pacrmo3HaBaThb HeBepOalbHblE CpeACTBa  OOIEHHUS, TIOHMMAaTh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMATYATh KOH(GIUKTHI M BECTH TIEPETOBOPHI;

BJIQJCTh Pa3IUYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaMEpPEHUs JAPYTUX JIOJIeH, MPOSABIATH YBAXHUTEIbHOE OTHOIIEHHWE K COOECeIHUKY U
B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHasi 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON ¥ UHIMBUIYaIbHOU PabOTHI
IIPU pelIeHUU OMOJIOTUYECKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTb MPUMEHEHUS
IpYNIOBBIX (HOPM B3aMMOJEHCTBHS MPU PEIICHUH YYEeOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX JIEUCTBUI C YUETOM OOIIHUX MHTEPECOB
Y BO3MOXHOCTEH Ka)/10r0 WIEHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM IESTEIIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIEUCTBUA MO €€ IOCTUKEHUIO: COCTABIIATH IUIAH JICUCTBUN, PACTIPEICIISITH POJIA C YIETOM
MHEHUI YyYaCTHUKOB, OOCYK/J1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJAaJa M Ka)XJOr0 Y4aCTHHKA KOMAaHIbl B OOIIUI
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLEHWBATh HUJEU C TO3ULUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, MPAKTHYECKOW 3HAUMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBUA

Camoopranusanus:

UCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM U MX PEIICHUs
B )KU3HCHHBIX M YICOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUU IICJIEBbIC U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBHSIX M TIOCTYITKAaX IO OTHOIICHUIO K )KHBOU MPUPOJIC, CBOEMY 30POBBIO
U 3JIOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIbHO  OCYIIECTBIIATh TO3HABATEIBHYIO JICSITCIBHOCTD, BBISBIISATH
npoOiemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/adyM B 00pa30BaTEIbHOMN
NEATESILHOCTH W KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSTEIIbHO COCTaBIIATh IJIaH PEIICHUs MPOOJIEMBbI ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUIA;

JlaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEATOYTCHHM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO W TMPOSIBICHUIO HIMPOKOW IPYIUIIMU B PA3HBIX
00JIacTSAX 3HAHUM, IMOCTOSHHO TIOBBIIATH CBOW 00pA30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YJITATOB IIEIISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUNA M MBICTUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIOJIb30BAThH
puEMBI pedICKCUA JJIS OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHNUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHUS TI0 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX MIPU aHATIU3E PE3YJIHTATOB ICSITEILHOCTH;

IIpunsiTHe ceds U APYyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
PUHUMATHh MOTHBBI U ApTYMEHTHI APYTUX IIPU aHAJIU3€E PE3YIbTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MIPaBO JAPYTUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3UIMH JIPYTOTo YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS COEPkKAHUSA yueOHOTO IpeaMeTa «bromaorus»
Ha yriayOJaEHHOM YpPOBHE OpPUEHTHPOBaHbBl Ha obOecredeHue NpoduiabHOro oOydeHus
oOyyvarouuxcst ouosorud. OHM BKIIIOYAIOT: crienuduyueckue Ajis OMOJOTUM Hay4YHbIE
3HAHMS, YMEHUS U CHOCOOBl JACHCTBUH 1O OCBOEHUIO, MHTEPIpETalud MU
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJTYYEHHMIO HOBBIX 3HAHUN U HUX
NPUMEHEHUIO B PAa3IUYHbIX y4EOHBIX, a TaKK€ B pPEaJIbHBIX KU3HEHHBIX CUTYyalUsX.
[IpeameTHBIE PE3YNIBTATHI IPEICTABIICHBI 10 TOJIaM U3YUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHOro mpenmMera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (pOPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B MO3HAHUM 3aKOHOB
OpUPOABl W PEIICHUH MPOOJEM pPaIMOHAIBHOTO MPUPOIONOIb30BAHMS, O BKIIAJE
POCCHICKUX U 3apyO€kKHBIX YUEHBIX B pa3BUTUE OMOJIOTUN;

BJIaJICHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAHMM,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIararonme OMOJ0rHYeCKre TePMUHBI U MOHATUS ()KU3Hb, KJIETKa, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISIUs, CaMOBOCIIPOU3BEEHUE, HACIIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT M pPa3BUTHE), OMOJOTUYECKHE TEOpUH (KJIETOYHAs TEOpHs
T. [lIsanna, M. Illnennena, P. BupxoBa, XpomocoMHas TeOpHs HACJIEACTBEHHOCTH
T. Moprana), yuenust (H.11. BaBunoBa — 0 nieHTpax MHOTO00pa3usi ¥ MPOUCXOKIECHUS
KYJBTYPHBIX pacTeHHil), 3aKOHBI (€IMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJIECHHUS,
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pacuIeryieHus, YHCTOThl TaMeT, He3aBUCHUMOro HacienoBanusi [. Mengens,
TOMOJIOTHYECKHX PSIJIOB B HacyienacTBeHHOM n3MeHunBocTy H.M. BaBuioBa), mpuHIHUIIBI
(KOMILJIEMEHTapHOCTH );

BJaJICHUE OCHOBHBIMH  METOJIaMU HAy4YHOIO  I[IO3HAHMS,  HCIOJIb3YEMBIX
B OHOJOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (ONMHUCAHHE, W3MEPEHHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCJEe OakTepui,
rpu0OOB, pacTEHWM, >KMBOTHBIX W UYEJIOBEKA, CTPOCHHUS OPraHOB W CHCTEM OPTaHOB
pacTeHuM, JKUBOTHBIX, YEJIOBEKAa, TMPOIECCOB KUZHEIEATEIbHOCTH, MPOTEKAIOIINX
B OpraHM3Max PAacTEHUM, )KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX MPOILECCOB: 0OMEHa
BemeCcTB (MeTa0oJIM3M), TIPEBpAIEHUS DSHEPIHH, OpOXKEHHs, aBTOTPOGHOTO U
reTepoTpoHOro THUMOB MUTAaHMS, (HOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
raMmeTroreHe3a, ASMOpHOreHe3a, MOCTAIMOPHUOHATIBLHOTO  Pa3BUTHSA, Pa3MHOXKECHMUS,
WHJUBUIYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOr€HEe3a), B3aUMOJICUCTBHUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHHE YyCTaHABJIMBAaTh B3aUMOCBSI3M MEXKJYy OpPraHOMJaMU KJIETKM U UX
GyHKUIUSIMH, CTPOCHUEM KIJIETOK Pa3HBIX TKaHEH M WX (PYHKIUSMU, MEXITY OpraHaMH U
CHUCTEeMaMU OpPraHOB y PAcTEHUM, KUBOTHBIX U YEJIOBEKAa U MX (YHKIUAMH, MEKIY
CHUCTEeMaMU OpPraHOB M MX (YHKIHUAMH, MEXIYy 3TanaMd OOMEHa BEIIECTB, dTallaMu
KJIETOYHOTO IIMKJIa U JKU3HEHHBIX IMKIOB OpPraHU3MOB, dTanaMu 3MOPHOHAIBHOTO
pPa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (PAKTOPAMH CPEIbl OOUTAHMUS;

YMEHUE BBISIBISATh OTJIMYHUTENbHBIE MPU3HAKU >KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCIIOJb30BaTh  COOTBETCTBYIOIIUME  apryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJIMKY JUISl JI0Ka3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIIIL;

yYMEHHE peniaTh OMOJOTUYECKHUE 3aa4H, BBISBIISITE MPUUUHHO-CIIEICTBEHHBIC CBSI3U
MEXKy UCCIIeTyEMbIMU OMOJIOTUUYECKUMHU MTPOIIECCAMU U SBJICHUSMH, JEJIaTh BHIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TTOJTYYEHHBIX PE3yJIbTaTOB,;

yYMEHUE BBINOIHATH TA0OPATOPHBIE U MPaKTUYECKUE PabOThl, COOMI0ATh MpaBHiia
npu paboTte ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPSATh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
dbopMyIupys 1eNb UCCIEIOBAHUS, aHAIM3UPOBATh TOJyUYCHHbBIE PE3YyIbTaThl U JCNIaTh
BBIBOJIBL;

YyMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIIENIOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTUU U MEUIIMHE, MPOBOAMMOI Ha 0a3€ IMIKOIBHBIX HAYUYHBIX OOIIECTB, U MyOJUYHO
MPEACTABIIATh MOJYYEHHBIE PE3YJIbTaThl HA YYEHUUECKUX KOH(DEPEHIIUX;

yMEHHUE OILICHMBATh dTUYECKHUE ACMEKThl COBPEMEHHBIX HCCIIEIOBAHHUM B 00JIacTU
OMOJIOTMM W MEIUIMHBI  (KJIOHMPOBAHUE, HUCKYCCTBEHHOE  OILIOJOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYLIECTBJIATh OCO3HAHHbIM BbBIOOp Oyaymied npodeccuoHaIbHON
NESTENIbHOCTH B 00JacTH OMOJOTHH, MEIUIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CENBbCKOIO XO34KCTBA, MHUIIEBOM MPOMBIIUIEHHOCTH, YIayOJsATh IO3HABATEIbHBIN
UHTEpEC, HANpaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
NpOAODKEHHEe  OMOJIOTMYECKOro  OO0pa3oBaHHMA B OpPTraHM3alUAX  CPEIHEro
po(heCCHOHATEHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbie pe3yabTaThl OCBOEHUS yueOHoro npeamera «buomorus» B 11 kiaacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOABI U PEIICHUN SKOJOTUUYECKHX MPOOJIeM UYeIOBEYeCTBa, a
TaK)Xe B PEIICHUH BOIIPOCOB PAITMOHAIBEHOTO TIPUPOIOIIONB30BaHUS, U B (HOPMHUPOBAHUN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHUE BJAJIETh CUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET
ompe/ieleHUs] U TOHMMaHUE CYITHOCTH OCHOBOIIOJATaloIIMX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMa, Omocdepa), OMOIOTHYECKHUE TEOpHUH (IBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomonuu), yueHnus (A.H. CesepiioBa —
0 TMyTsIX W HampaBieHusix sBomtonuu, B.M. Bepnanckoro — o Ouocdepe), 3axoHbI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitnOepra, 3apojapIlieBOro cxojacTBa
K.M. bapa), npaBuna (Mmunumyma HO. JIubuxa, 3K0JIOTHYECKON MHUPaMUJIBI SHEPTHH ),
runotessbl (runoreza «mupa PHK» V. I'un6epra);

yMEHHUE BJIQJIETh OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHUSA, HCIOJb3yEeMbIMU
B OHOJIOTMYECKHX HCCIEAOBAHUSIX JKHUBBIX OOBEKTOB U JKOCUCTEM (OIMHCAHUE,
u3MepeHue, HaOOJIEHHe, OSKCIEPUMEHT), CHoco0aMu BBISIBICHHS W OLICHKHU
AHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

yYMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, YKOCUCTEM H
ouocdepsl, CTaOMIM3UPYIONIEro, IBUKYIIET0 U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
AJTONATPUUECKOTO0 M CHUMITATPUYECKOTO BHI000pA30BaHMS, BIUSHUSA JBUKYIIUX CHJT
HBOJIIOIMU Ha TeHO(GOHJ TMOIMYJSIIUU, TPUCIOCOOJICHHOCTH OPraHu3MOB K cpelie
oOuTaHus, YepeOBaHMS HAIPABJICHHUIN 3BOJIIOIMH, KPYrOBOPOTa BEIIECTB U IOTOKA
HHEPTUU B IKOCUCTEMAX;

yYMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEKTy IIPOLIECCAMHU SBOJIONNHU, ABHKYITUMU
CUJIAaMU aHTPOTIOTeHEe3a, KOMIIOHEHTAMHU PA3JIMYHBIX IKOCUCTEM H MPUCTIOCOOTICHUSIMU
K HUM OpPTaHU3MOB;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC IPU3HAKHU KUBBIX CUCTEM, TTPUCTIOCOOICHHOCTh
BUJIOB K cpejie OOMTaHMs, a0MOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHUN B SKOCHCTEMAaX
CBOEH MECTHOCTH;

YyMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIWE  apPTyMEHTHI,  OHMOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISI IOKA3aTelIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
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CUCTEeMATHUYECKUX TPYII, B3aMMOCBSI3M OPraHU3MOB WM CpEIbl OOWTaHUS, €IUHCTBA
YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPAHEHUS MHOTO00pasHsi BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IPUPOIBI U YETOBEUECTBA;

yYMEHUE periaTh ONOJIOTHYECKHE 33/1a49H, BBISBIISATH IPUUUHHO-CIIC/ICTBEHHBIC CBS3H
MEXIy MCCIICTyEeMbIMH OMOJOTUYECKUMHE TIPOIIECCAMH U SIBIICHUSIMH, JI€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TTOJIYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBITMIOJTHATH JIA0OPATOPHBIC U MTPAKTUYECKUE PabOThI, COOTI0OATh MpaBHIIa
pu paboTe ¢ yueOHBIM 1 1a00pPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJIBUTATh THITIOTE3bI, TPOBEPATh UX IKCIIEPUMEHTAIBLHBIMHA CPEICTBAMH,
bopMyupys 1eNTb WCCICNOBAHUS, aHAIM3UPOBATh MOMyUYECHHBIC PE3YNIbTAThl U JeNaTh
BBIBO/IHI,

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIENOBATENLCKONH paboTe mo OHOoNorHH,
HKOJIOTHH U MEIUIIMHE, IIPOBOIUMON Ha 0a3e MKOJIBHBIX HAYYHBIX 0OIIECTB, U IMyOIMIHO
MIPEICTABIIATH MOTyYEHHBIE pe3yIbTaThl HA YUICHHUCCKUX KOH(DEpEeHIINSIX;

YMEHHUE OIICHUBATH THUIIOTE3bl M TECOPUU O TPOUCXOKICHUU YKU3HH, YEJIOBEKA U
YeJIOBEUECKUX pac, O NPUYMHAX, TMOCIEACTBUSAX M CHoco0ax MpeaoTBpaICHUs
ro0anbHbIX U3MEHEHUM B Ouocdepe;

yMEHHE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccuoHanbHOM
NESATEIbHOCTH B OOJACTH OMOJIOTUM, SKOJOTHUH, MPHUPOJONOIb30BAHUS, MEIAUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETECPUHAPUHU, CEIBCKOTO XO3AWCTBa, IHUIICBOM
NPOMBINUICHHOCTH,  yIAyOJNsITh ~ TMO3HABaTeIbHBIA  WHTEPEC,  HaNpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccun U MPoI0KEHIUE OMOTIOTHIECKOTO
00pa3oBaHUs B OpraHU3aIusiX CpeaHETro MPoPeCcCHOHAIBLHOIO 1 BBICIIET0 00pa30BaHMUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue tem | KonundecTBo OCHOBHBIE BUJIBI IEATEIBHOCTH
[IporpammHoO€e conepkanue
n/n y4eOHOro npeamera 4acoB oOyJaronuxcs
1 Tema «buoJsiorust Kak HayKa»
1.1 | buonorus xak 1 CoBpemeHHas 6uoorus — PackpbIBaTh copepkaHue TEPMUHOB U

KOMIUIEKCHAs HayKa
M KaK 4acCThb
COBPEMEHHOTO
o0IIecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Ouosioruu. buonornueckue
HAyKU U U3y4aeMble UMU TIPOOJIEMBI.
dyHaamMeHTalbHbIC, TPUKIIATHBIE U
MMOMCKOBBIE HAYYHBIE UCCIIEI0BAHUS

B OMOJIOTHUH.

3HaueHune OMoJIOTUH B (GOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Tpodeccun,
CBsI3aHHBIE ¢ OMOJOrMel. 3HaUEeHHE
OMOJIOTHY B IPAKTUYECKOM
JIeATEIbHOCTH YEIOBEKa: MEIUIMHE,
CEJIIBCKOM XO3S5IMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHcTpanuu

[optpetsi: Apucrotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBus,
V. T'apsei, I'. MeHaens,

B.U. Bepnanckui, U.I1. 11aBnos,

MOHATHI: HAYYHOE MUPOBO33PEHUE,
Hay4yHas KapTHHA MUpPa, HAYYHbIN
METOJI, TUII0TE3a, TEOPHUSI, METOIbI
MCCJIEIOBAHMUS.

XapakTepu3oBaTh OMOJIOTHIO Kak
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyTUX €CTeCTBEHHBIX HAYK.
OneHnBaTh BKJIaJ OT€UECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
O1neHrBaTh POJIb OMOJIOTHYECKUX
OTKPBITUM U UCCIIEAOBAHUN B Pa3BUTUU
HayKH U MPAKTUYECKON JAeATEIbHOCTU
JTIOIEN.

[lepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OMOJIOTHECH.
[TpuBOIUTH IPUMEPHI NPAKTUYECKOTO
WCIIOJIB30BaHUs JOCTUKEHUN ONOJIOTUH
B MEJIUILIMHE, CEIbCKOM XO351CTBE,
MIPOMBIIIEHHOCTH U OXPaHE MPUPO/Ibl
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N.N. MeunukoB, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! 1 cxeMbl: «CBSI3b OMOJIOTUH
C IpyruMu Haykammuy, «Cucrema
OMOJIOTHYECKUX HAYK»

Hroro yacos 1o teme 1
2 | Tema «’KuBble CUCTeMbI U UX U3yYeHHE»
2.1 | )KuBbl€ CUCTEMBI U UX | JKuBbIE cuCTEMBI KaK MPEeaMET PackpbiBaTh coqepkaHuE TEPMUHOB

CBOICTBA

u3yudeHust onosorun. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTD U LEIIOCTHOCTb,
CI0XHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYpPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOU3BE/ICHHUE,
pa3ApaKuMOCThb, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JeMmoHcTpanuu

Tabsuiibt 1 cxembl: «OCHOBHBIC
MIPU3HAKYU KU3HW», « bromornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUumn»

Y TIOHATHUM: )KMBasl CUCTEMA, DJICMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAsl yIIOPSIAOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYPY U
CBOMCTBA JKMBBIX CUCTEM, OTIIMYUS
XHUMHYECKOT'0 COCTaBa 00BEKTOB KUBOU
1 HeXKUBOU MPUPOIBI, OOIIMI TTPUHITUTI
KJIETOYHOW OpraHU3aIuu KUBBIX
CHCTEM.

CpaBHUBaTH OOMEHHBIC ITPOIICCCHI

B HE)KMBOU U KUBOM MPUPOJIE;
PAaCKpBIBATh CMBICIT PEAKLIUN
MeTaboIM3Ma.

OOBICHATE MEXaHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PAaCKpbIBATh CyTh IPUHILIUIIOB
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ITOJIOKATEJIBHOW Y OTPULIATEIIBHOU
0oOpaTHOM CBSI3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BEIEHUS, POCTA U
pa3BUTHS OPTAaHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBBIX
CUCTEM

VYpoBHU OpraHu3aluy KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIETOYHBIMH,
TKaHEBbIN, OPraHU3MECHHBIM,
MOMYJISILIMOHHO-BU/I0BO,
HKOCHUCTEMHBIN (OMOTEOLICHOTUUECKHUA ),
ouocdepnsiit. [Iporeccs,
MIPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcCHOBHBIE TTPU3HAKH KUBOTO. JKU3Hb
Kak (popMa CyIiecTBOBaHUSI MATEPUH.
Hayku, n3y4daroiiye *1Bbl€ CUCTEMBbI
Ha pa3HbIX YPOBHAX OpPTraHU3aIUH.
N3ydeHune KuBbIX cucteM. MeToIbl
ouosorndeckoi Hayku. HaOmronenue,
U3MEPEHUE, SKCIIEPUMEHT,
CHCTeMaTH3allus, METaaHAIIN3.
[ToHsiTHE O 3aBUCHMON U HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcriepuMenTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTue BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYECKHUX JaHHBIX. O1ieHKa

PackpbIBaTh coepxaHue TEPMUHOB U
HOHSITUI: OOMEH BEILIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIIPOU3BECHNUE,
CaMOpETYJISALINSL, Pa3BUTHUE, )KU3HB,
Hay4HbIN (DaKT, HAYYHBIA METO/,
npobJieMa, TunoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeuncnaTh NPU3HAKYU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHu3alliy KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIIETOBAHUN.
OnuceIBaTh 0COOECHHOCTH,
XapaKTEpHbIE JIs1 KaXKI0T0 YPOBHS
OpraHu3allx KUBOTO.

Ha3biBaTh HaykH, U3y4aromue >KuBble
CUCTEMBbI Ha Pa3HbIX YPOBHSX
OpraHu3alllu.

CpaBHUBATH MEKTy COOOH JKHUBbBIE
CHUCTEMBI Pa3HbIX YPOBHEHN
OpraHu3alyy U IPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [[pUUMHBI UCKaKEHUS
pe3yJIbTAaTOB AKCriepuMeHTa. [lonsTue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauu

Tabuuibl U cXeMbl: «YpPOBHU
OpraHu3alyy KUBOU MPUPOJIBD»,
«CTpoeHue )KMBOTHOM KIIETKW,

«TKaHu )XUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreonenos3y, «buochepar,
«MeToabl U3yYeHUs KUBOU IPUPOIBD».
OoGopynoBaHme: 1a00paTopHOE
o0opyioBaHuUE 1)1l IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi padora
«Mcnonb30BaHME pa3IMUHBIX METOJIOB
MIPU U3YUYECHUH KUBBIX CUCTEM.

[Toka3bIBaTh poJib TUTIOTE3 U TEOPUI
B (DOpPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpA

HToro yacos 1o reme
3 | Tema «BbHOJIOTHSA KIETKH»
3.1 | Ucropust oTKpbITUS U Kiietka — cTpyKTypHO- PackpriBaTh conep:kaHue TEPMUHOB U

V3yYEHUS KIIECTKHU.
Knerounas Teopus

(byHKIIMOHATIbHAS €IUHUIIA KUBOTO.
HcTopust OTKPBITHS KIETKU.

Pa6otsl P. I'yka, A. JleBenryxka.
Kinerounas reopus (T. IlIBans,

M. lnetinen, P. Bupxos). OcHOBHBIE

MOHSATHI: KJIETKa, OpraHesUIbl,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
UTOJIOTHS (KJIETOUHAs OUOIOTHS ),
KJIETOYHAs TEOPHS.
XapakTepu3oBaTh OCHOBHBIE ATAIbI
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MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPUHU.

JdeMoHCcTpaMu

[loptpetsl: P. I'yk, A. JIleBenryk, T.
[IIBanH, M. llIneiinen, P. Bupxos, K.
M. bap.

OobOopynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OAKTEPUATILHBIX KIETOK

Pa3BUTHA LIUTOJOTUM KaK HAYKHU U €€
oopMIIEHUE B KJIETOUYHYIO
OHMOJIOTHIO.

[Toka3bIBaTh BKJIa/ yUEHBIX-OMOIOTOB
B U3YyYEHUE KIIETOYHOIO CTPOCHUS
OpPTaHU3MOB.

IlepeunciaTb OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPUH, OOBSACHATH €€ POJIb
B (h)OpPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

[IpuBOINTH NOKA3ATENBCTBA

pPOJCTBA OPraHU3MOB

C UCITOJIb30BAHUEM I1OJIOKEHUIN
KJIETOYHOU TEOPHUU

3.2

MeTtonasl
MOJIEKYJIIPHOU U
KJI€TOYHOM OMOJI0TrNHU

MeToabl MOJIEKYJISIPHOU U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOTIHS,
xpomarorpadusi, 3eKTpodope3, METOT
MEYEHBIX aTOMOB, U PepeHInanTbHoe
LHEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue ¢puxcuposannvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kondghoxanvnaa muxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue
KIEeMmoK.

JdeMoHcTpaMu

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOITUPOBAHUE,
MPUTOTOBJICHHE CPE30B,
nuddepeHnnanbHoe OKpaluBaHue,
xpomarorpadus, 31eKTpodopes, MeToa
MEYEHbIX aTOMOB, IEHTpU(PyrupoBaHue,
METOJ KYJbTYpPbI KJIETOK U TKaHEH,
Meroa pekomOnHanTHBIX JJTHK.
XapakTepu3oBaTb OCHOBHBIE METO/IbI
W3yYE€HUS )KUBOU MPUPOJIBL.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTpUBaTh UX
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Tabauik! 1 cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIN
MUKPOCKOT», «IcTOpust pa3BUTHS
METOJ0B MUKPOCKOTIUI».
O6opynoBanme: CBETOBOM MUKPOCKOM
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
’KUBOTHBIX M OAKTepUATIbHBIX KIJIETOK.
IIpakTnuyeckast padora

«M3yuenne MeTo0B KIETOUYHOU
ouonoruu (xpomartorpadus,
anextpodopes, nuddepeHimairHoe
uentpudyruponanue, [11IP)»

5

B CBETOBOI MHKPOCKOIT U JCJIaTh
OIIMCaHHE.

OOBSACHTH U COOJII0IaTh MPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Htoro yacos 1o teme 2
4 | Tema «XuMu4eckasi OpraHu3anus KJIeTKN
4.1 | XumMu4eckuit cocTaB 2 XUMHUECKHI COCTaB KJIETKU. Makpo-, | PackpeiBath copepkaHue TEPMUHOB U

KJeTku. Boga n
MUHEPATbHBIC
BEIIleCTBA

MHKpPO- U YJIIbTPAMHUKPOITIEMEHTHI.
Bona v €€ posib Kak pacTBOpUTEIIA,
peareHra, yuactue

B CTPYKTYPUPOBAHUH KIICTKH,
TeIoperyiasiuuu. MunepaibHbIe
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKas
poJib. POk KaTHOHOB M aHKOHOB

B KJIETKE.

JdemoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKHUX 3JI€MEHTOB B HE)KMBOM
npuponae», «Pacnpenenenue

MOHSITUIA: AJIEMEHTHI-OMOTEHBI, AUTOJIb,
BOJIOPOJHAs CBSI3b, THAPO(DUIBHOCTD,
ruApohOOHOCTh, TYProp, MUHEPAIbHbBIC
BEIECTBA, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[lepeuncnsath 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
Paznuuars Makpo-, MUKpO- 1
YIBTPaAaMHUKPOIIEMEHTHI, BXOSIINE

B COCTaB KHBOTO M MX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOEHUE U CBOWCTBA
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XUMHUUYECKUX JIEMEHTOB B JKMBOU
IPUPOCH.

Tabmauue! u cxemsl: «lleproauyeckas
Ta0IUIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIBD,
«BelecTBa B cocTaBe OpraHU3MOB»

BOJIbI; OOBSICHATEH MPUUNHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUH B KJICTKE.
[Toxa3bIBaTh pOJIb KATHOHOB U aHHOHOB
B 00€CIIeUeHUH MPOIIECCOB
KU3HEICATECITLHOCTH (OCMOPET YIS,
Co37aHle MEMOPAHHOTO TTOTCHITHAIIA,
peryisius padboThl OEIKOB), pabOTHI
Oy(epHBIX cucTeM.

YcTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUY HEOPTAaHUICCKUX BEIICCTB
KJICTKH

4.2

OpraHnunueckue
BEIIECTBA KJIETKU —
Oenku

Opranunyeckue BEUIECTBA KIETKH.
buonornueckue nosumepsl. beaku.
AMMHOKHCIIOTHBIN COCTaB OEIKOB.
CtpyKTyphl OEJIKOBOI MOJICKYJIBI.
[lepBuuHas cTpykTypa Oernka,
NenTUaHas CBsA3b. BropuuHas,

TPETUYHAs1, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa O€IKOB.
Kinaccuduxanus 6eaKoB.
buonornueckue pyHKIMH OEIIKOB.
Ilpuomnwr.

JdemoHcTpanuu

Iloptper: JI. I[lonuHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI 0enKay, « CTpyKTYyphl
OETKOBOI MOJIEKYJIIBDY.

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHSATUI: MOHOMEPBI, TIOJTUMEPHI, OCIIOK
(IpoTenH), MeNnTHI, AMUHOKHCIIOTA,
MIETITUIHAS CBSI3b, TIOJUTICTITH/I,
JeHaTypallys, peHaTypanus,
rII00ysipHbIe U GUOPHILISIPHBIE OEIKH,
TIPUOHEI.

Xapaktepu3oBaTh O€IKH, UX
CTPYKTYPHYIO OpPTaHHU3AIUI0 U QYHKIIUN
(cTpyKTypHasi, SHepreTHIecKas,
CUTHAJIbHAS, PETYIISTOpHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHUUYECKHE OCHOBBI
dhopMUpOBaHUs CTPYKTYP OEITKOBOM
MOJICKYJTBI.
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Oo0opyaoBaHnmne: XuMHYECKas TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOIIbIO
KA4YE€CTBEHHBIX PEAKLIHI»

[TpuBoauTH IpUMEPHI GUOPUILTSIPHBIX,
TJIOOYJISIPHBIX OCITKOB.

BBITIONTHATE Ka4eCTBEHHBIC PEAKITNH
Ha OOHapyKeHUE OCJIKOB B KJIETKE;
OOBSICHATH MOJTYYCHHBIE PE3YIbTAThI

4.3 | Oprannueckue YraeBoasl. MoHOCaxapuisl, PackpsiBaTh conepxanne TEPMUHOB U
BEIIECTBA KJIETKU — JMCaxapu/ibl, OJUTrOcaxapuibl v MOHSITUH: YTIIEBOIbI, MOHOCAXAPH/IBI,
YIJEBOABI nosicaxapuabl. OOIIUH TUIaH CTPOCHUS | AMCaXapubl, OJIMTOCAXAPHIbI,

1 (HU3UKO-XUMHYECKHIE CBOMCTBA MOJIMCAaXapuibl, III0K03a, pubo3a,
yriaeBoJ1oB. buonornueckue pyHkuuu | 1e30kcupu0o3a, J1akTo3a, MajibTo3a,
YTJIEBOJOB. caxapo3a, Kpaxma, [JIMKOTEH,
JleMoOHCTpanum LEJUTIOJIO3A.
Tabauue! u cxembl: «CTpoeHue KnaccuduimpoBats yrieBosl
MOJIEKYJT YTIIEBOJOBY M0 CTPOCHHIO U TIEPEUUCIISITH X
byHKINH.
[IpuBOANTH IPUMEPHI PA3THIHBIX
YTIIEBOJI0B (MOHOCAXapHU/IOB,
AUCaxapu0B, OJIUTOCaXapuioB,
MOJIMCaXapyIoB)
4.4 | Opranuueckue Jlutmuael. I'uapoduiasHo-THApOdOOHBIE | PackpbiBaTh copepikaHue TEPMUHOB U

BEIIECTBA KJIETKU —
JIATTUTB]

cBoricTBa. Knaccudukamus munumaos.
Tpurnunepuabl, GpochoaUIUIbI, BOCKH,
crepouibl. bruonornueckue GyHkImm
munugoB. OOIme cBoMcTBa
OMoIOrHYecKux MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

MOHSTUH: JIUMHJIBI, TPUTJIUIICPUIBI,
dbochomumnuibl, BOCKH, CTEPOU/IBI,
JUTIOTIPOTEUHBI, TITMKOJIAITHIBI.
KnaccudumupoBats aumuasi

M0 CTPOCHMIO; XapaKTePU30BaTh MX

byHKIMHA
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JdeMoHCcTpaMu
Tabmuiel u cxembl: «CTpoeHHe
MOJIEKYJI JINTTUIOB)

4.5

HykneunHnoBsie
KHCIIOThL. CTpoeHue u
dbynkmuu JJHK, PHK,
ATOD

Hyxkneunossie kuciotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxmeoruael. [puaumn
KOMILIEMEHTAapHOCTH. [IpaBuiio
Yapradda. Crpykrypa AHK — nBoiinas
cnupasib. MeCTOHaX0XKIEHHE U
ouonornyeckue pynkun JHK. Buast
PHK. ®ynkuuu PHK B knetke.
Crpoenne monexynsl ATO.
Makposprudeckue cBsI3u B MOJIEKYJIE
AT®. buonornueckue pyHkuuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToprpetsl: [Ix. Yorcon, @. Kpuk,

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

Tabauiel 1 cxembl: «HykienHoBbie
KHCIJIOTBD?, « CTPOEHUE MOJIEKYIIbI
ATOD».

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATUH: J€30KCUPUOOHYKIICUHOBAS
kuciota (JJHK), pubonyknennoBas
kucinorta (PHK), nykineotun, HyKiIeo3u,
a30TUCTbIE OCHOBAHUS, a/ICHUH, T'yaHUH,
LUUTO3WH, TAMUH, ypaluJ,
KOMILJIEMEHTapHbIE OCHOBAHMSI,
anerosuHTpudochar (ATD),
MaKpOdIpruyeckas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXeMaTHU4eCKH M300paxkaTh CTPOCHUE
nykineornaa JJHK u qoitHoOM cimpain
JHK, cexBenuposanue /JHK.
OnuceiBaTh npouecc permkanuu JJHK
B KJIETKE U Ha3bIBATh €0
OHoIOrHYecKoe 3HaUeHHE.
XapakrepuzoBath Gpynkiuu JTHK.
Paznmuuate cTpyktypy 1 pynkuun PHK.
OnuckIBaTh MPOLIECC TPAHCKPUIIIUH.
CpaBHUBATH HYKJIIECMHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepru3oBaTb 0COOCHHOCTH
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Oo0opyaoBaHme: XuMHYECKas TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«HccnenoBanre HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBIX

ctpoeHus U pynkiuu ATO.
@opMynUpOBaTh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpraHU3MOB»
4.6 | Metoabl CTpYKTYpHOU 1 CrtpykTypHast OMOJIOTH: PackpbiBath conepxanue TEPMUHOB U
OHMOJIOrNH omoxumMmu4eckue u oOnoduznueckue MIOHSATHI: MOJICITMPOBAHUE,
UCCIIETOBAHMI COCTaBa KOMITBIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOHN CTPYKTYPHI [lepeuncnarh nepcrieKTUBHBIC
ouomonexyi. Modenuposanue HaIpaBJICHUs] HAYYHBIX UCCIIEIOBAHUM
cmpykmypol u QYHKyutl OUOMOAeKya u | B CTPYKTYPHOI OMOJIOTMH, PAaCKPhIBATh
ux komnaekcos. Komnvromepnuiii WX 3HAYCHHE JIJIST MEIUITUHBI U
OU3alH U OpeaHUYeCKUl CUHmMe3 CEJIbCKOT0 X031CTBA
OUOMONEKYTL U UX HENPUPOOHBIX
ananozos
Hroro yacos mo teme 10
S | Tema «CTpoeHne u pyHKINH KIETKI
5.1 | Tunsl KIETOK. 1 THIIBI KIIETOK: 3YKapUOTUYECKAs U PackpeiBaTh conepkaHue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckas. CTpyKTypHO- MOHSTUH: TPOKAPUOTUYECKAs KJIETKa,
KJIeTKa (byHKIIMOHATbHBIE 00pAa30BaAHUS KJICTOYHAsI CTCHKA, MyPEHH,
KJIETKHU. (boTOCUHTETUYECKHE MEMOpaHBI,

CtpoeHure MpoKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apXxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

bnarenuH.

Xapaktepu3oBath (OPMY U pa3Mepbl

MIPOKAPHOTUICCKUX KIIETOK; (PYHKITUH
TeHETUYECKOTO anmnapara mpoKapHoT.
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IIPOKAPHOTUYECKUX KJIETOK. MecTo
POJIb MPOKAPHOT B OMOLIEHO3aX.

JdeMoHCcTpaMu
Tabauue! u cxembl: «CTpoeHue

HYKapUOTUYECKOU KIIETKN», «CTpOeHHE
MPOKAPUOTUYECKOMN KIIETKH

OmnuceIBaTh TpoIIece
CIIOPOOOpa30BaHus, OTMEYATh €ro
3HAa4YCHHE I BEDKUBAHMS OaKTEPHIA
IIPH YXYAIICHUN YCIOBHH
CYIICCTBOBAHMS.

OnuceIBaTh pa3MHOXKEHHUE MTPOKAPHOT.
O1ieHHBATh MECTO U POJIb IPOKAPHOT
B OMOIIEHO3aX

5.2

Ctpoenue
AYKapUOTUYECKOM
KJICTKH.
[ToBepXHOCTHBIM
anmapar KJIeTKH

Crpoenue u GyHKIITMOHUPOBAHUE
YKapUOTUYECKOU KIETKH.
[Tnazmatuueckas memOpaHa
(mmazmanemma). CTpykTypa
IJIa3MaTHISCKOW MEMOPaHBHI.
TpaHcnopt BelecTs yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (MU dy3us, odnerd€éHHas
muddy3ust), akTUBHBIN (MEPBUYHBIN U
BTOPHUYHBIN aKTUBHBIN TPAHCTIOPT).
[TonynpoHuiaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (ParouTo3.
Oxk3o0muTo3. Kierounas creHka.
CtpykTypa ¥ PyHKIIUN KIETOYHOM
CTEHKU pacTeHul, rpuooB.
JlemoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
HYKapHUOTUYECKON KIETKN», «CTpoeHue

PackpriBaTh conep:kaHue TEPMUHOB U
MOHATUM: TUTa3MaTHYEeCKasi MeMOpaHa
(mnazmangeMma), )KUJIKOCTHO-MO3andHas
MO/IeJib, MeMOpaHHbIe OeIKU
(nepudepuueckrie, UHTETPAIbHbIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHJIOLMUTO3,
(haronuTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, MJ1a3MOJIECMBI,
CUMILIACT.

XapaxkTepuzoBaTh 0COOCHHOCTH
CTpOEHUS U (PYHKITUU DYKAPUOTUIECKON
KJIETKHW; TPAHCIIOPT BEIIECTB

yepes MiIa3MaTHYeCcKyt0 MeMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCHOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTPUN-KaJIMEBOI0 HACOCA; CTPYKTYPY U
(GYHKIIUM KIETOYHOM CTEHKH pacTeHU
U TpubOB
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YKUBOTHOM KJIETKN», « CTpoeHue
PACTUTEIBHON KIETKN.
Ob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKPOIIPENAapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«/3yueHue CBOUCTB KJIETOUYHOU
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[urorutazma. [luro3ouns. [{utockener.
JBr>xeHue nuroruiazMbel. OpraHou bl
kieTku. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKH: SHAOIJIA3MaTUIECKAs CETh
(BIIC), anmapat I'oab1Ku, TU30COMBI,
UX CTpoeHHE U PyHKIMU. B3auMocCBs3b

0,[[HOM€M6paHHI>IX OpraHona0B KIJICTKH.

CrtpoeHue rpaHyJsipHOrO peTUKYITyMa.
Mexarnusm nanpasnenus 6eakos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyisIpHBII) 3HIOIIIA3MATUYECKHI
petukynym. CekperopHast QyHKIUs
anmapata ['onbmxu. Moougurayus
benxos 6 annapame I onvooicu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIeTKe. Bakyomnu pacTutenbHbIX
kieTok. Knetounsiit cok. Typrop.

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSITHHN: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpPraHOMUbI, SHAOIIA3MATHYECKAS CETh
(BIIC), anmapat ['oab1KuU, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIHN COK, TYprop,
MUTOXOHAPHUH, KPUCTHI, IIIACTUABL,
XPOMOTIIACTHI, TEUKOTIIACTHI,
XJIOPOILIACThI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJlIa.

XapakTepu3oBaTh HUTOILIA3MY
AYKAPUOTUYECKOU KIIETKH;
KJIaCCU(DUITMPOBATH OPTAHOWIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEeMEMOpPaHHBIE);
OMUCHIBATH (PYHKIIUU KAXKIOTO
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[losryaBTOHOMHBIE OpPraHOU/IbI KIETKH:
MUTOXOHAPHH, TIACTUIBI.
Ilpoucxoocoenue mumoxornoputl u
naacmuo. Cumbduozenes

(K.C. Mepeoickosckuit, JI. Mapaynuc).
Crpoenuie U GyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJIOXHBIE TJIACTUbI
(OTOCHUHTE3UPYIOUINX FYKAPUOT.
XJI0pOIIACThI, XPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTEHUM.
JleMmoHcTpanuu

[optpetsl: K. C. MepexxKoBCKHUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIETKM», « CTpoeHHe
JKUBOTHOM KJIETKN», « CTpOEHHE
pacTUTENbHOU KIETKW», «CTpoeHue
MUTOXOHAPUN.

ObopyaoBaHmne: CBETOBOM MUKPOCKOIT;
MHUKPOTpPENnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

IIpakTnueckas pabora

«M3yyeHure ABUKEHHUS LIUTOIIa3Mbl

B PACTUTENIbHBIX KJIETKaX».
JlaGopaTopHnasi pabora
«HMccnenoBanue mazMonusa

OpraHou/ia B KJIETKE.
OOBACHATH COOBITHS, CBSI3aHHBIC

C BHYTPHUKJICTOYHBIM TTHUIIICBAPCHUEM,
€ro 3HaYeHue JJI1 OpraHu3ma.
OtMmeyaTh 3HaUEHHUE IUTOCKETIETA;
XapaKTEPHU30BaTh €r0 3JIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
IIPOMEKYTOUHBIE (PUITAMEHTBI), UX POJIb
B KU3HEACATEILHOCTH KJIETOK U TKaHEH
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H OCINIa3MOJIM3a B PACTUTCIIBHBIX
KIJIICTKax>»

5.4 | HemeMmOpanHbie HememOpaHHbIe OpraHOUIbI KJIETKU PackpbiBaTh copepaHre TEPMUHOB U
OpraHOUIbI KJIETKH CtpoeHue 1 pyHKIMU HEMEMOPAHHBIX | MOHATHIA: prbOCOMa, IOJKCOMA,

OpPTraHOUJIOB KJIETKH. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJINH, KJICTOUHBIH
IIpomescymounvie gpuramenmei. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MukpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuKku, peCHUUKH,
Muxpoghunamermol. MplllieuHbIC 0a3ajabHOE TENbLE.
KIJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepu3oBaTh HEMEMOpPAHHBIC
HeMblUUEUHbIX KIIeMOK. OpraHOUJIbI KIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. KieTouHbIi EHTD. dbyHKIIUN
CrtpoeHue U IBIKEHUE KIYTUKOB U
pecHu4eK. MUKpoTpyOOUuKH
uurorasmsl. Llentpuons. berxu,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
Mmuxpompyboukamu. Momopuule benxu.
JleMmoHCcTpanumn
Tabnuibl u cxeMbl: «CTpoeHue
YKUBOTHOM KIIeTKI», «CTpoeHune
PACTUTENBHON KIIETKI

5.5 | Ctpoenue u pyHKIIUU SAnpo. Obonouka siapa, XpOMaTHH, PackpbiBaTh copepxanue TEPMUHOB U

sanpa

KapyoIuIa3Ma, SAPHIIIKH, KX CTPOSHUE
u hyHKIMA. SaepHbIil 0eTKOBBIN
Mmatpukc. [IpoctpancTBeHHOE
PaCIoJIOKEHUE XPOMOCOM

B HHTEP(a3HOM spe.

MOHSTHH: AP0, sAepHast 000J0UKa,
sJIEpHbIE TTOPbI, HYKJIEOIJIa3Ma
(kapuoriazma), F€HOM, XpOMAaTHH,
yXpOMATHUH, T€TEPOXPOMATHH,
AJIPBILIKO, XPOMOCOMBI, LIEHTPOMEPA,
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dyxpomamun u 2emepoxpoMamuH.
benku xpomaTriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpaucnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanumn

Tabnuiibl U cxeMbl: «Spo»

KHHETOXOP, KJICTOYHBIC BKIIFOUCHUSI.
XapakTepu30BaTh KJIECTOYHOE SAPO KaK
IIEHTP yNPaBJICHHUSI
KU3HEICATCIIbHOCTRIO KIICTKH;
TCHETUYCCKUH ammapaT KJIETOK
DYKapHoT, CTpOEHNE U QYHKITUN
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIAMHU
[IUTOTUIa3MBI

5.6. | CpaBHUTENBHAS
XapaKTepUCTUKA
KJIETOK 9YKapuOT

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK DYKapHoT (pacTUTETHHOM,
YKUBOTHOM, TPUOHON).
JleMmoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
IYKAPUOTUYECKOMN KIIETKW,
«CTpoeHue KUBOTHOM KIIETKNY,
«CTpOeHHE PaCTUTENBHON KIIETKI.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

JlaboparTopHnasi pabora
«M3ydeHne CTpoeHus KIETOK
Pa3IUYHBIX OPTAHU3MOBY

XapakTepu3oBaTh TUIIBI KJIETOK
AYKapUOT: PaCTUTEbHAs, )KUBOTHAS,
rpudHasi.

CpaBHUBATh MEXy COOOM CTPOCHUE U
KUBHENICSITEIBHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3axX

HToro uacoB o teme
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Tema «O0MeH BelecTB M IPeBpallleHHe JHEPrUM B KJIETKE»

6.1

OOMeH BEIIECTB —
METa00JIU3M

3

AccuMuISIUAS U TUCCUMUIISIIAS —
JIB€ CTOPOHBI MeTabou3Ma. THUIibl
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
reTepoTpodHbIN. YUacTue Kucaopoaa
B 0OMEHHBIX Mpolieccax.
DHepreTudeckoe 00ecrneuyeHne KIeTKU:
npeBpaiieHue AT® B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakiuil KIETOYHOTO
MeTtabonu3ma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nevictBus. Kopepmentsr. Otnudus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aToOpPOB. benkn-aKTUBaTOpHI U
O€NKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpoCTU (hepMEHTATUBHBIX PEAKITUI
OT Pa3IMYHbIX (PAKTOPOB.
JemoHcTpanuu

Tabuu1sl U cxeMbl: «DOTOCUHTESY,
«DHEepreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
dbepmeHTay, « XeMOCHUHTERY.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opy1oBaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENAPATOB.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHI: OOMEH BEILIECTB
(MeTabo13M), aCCUMUIISIITUS
(aHa00JIM3M), UJIU TIJIACTUYCCKUI
0OMEH, TUCCUMUIISALINS (KaTaOoIU3M),
WJIM DHEPreTUYECKU 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHAIPOOHI,
a’poObl, GEpMEHTHI, AKTUBHBIA LEHTD,
cybcTpaTtHas crielu(puIHOCTb,
Ko(epMeHThI, OEITKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

[TepeuncnaTh 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHUECKOTO
oOMEHa B KJIETKE; yCTAaHABIMBATh
B3aMMOCBSI3b MEXKY TUIACTHYECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBIA.
[Toka3wIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxeMaTnyecku u300pakatb CTpOSHNE
dbepmenTa.

Otnunuath pepMeHThI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTNpENENsTh UX POJIb

B (DYHKIIMOHUPOBAHUU YKUBBIX CUCTEM,
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JlaGopaTopHnasi paGora

«M3yuenne kaTanuTu4ecKon
aKTUBHOCTU (DEPMEHTOB (HA IpUMEPE
aMUJIa3bl UK KaTaaasbl)».
JlaGopaTopHnasi paGora

«M3yueHne pepMEHTaTUBHOIO
pacuierieHus IepoKcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KJIETKAX)

B IPOMBIIIVIEHHOCTH, B MEJIULIUHE,
B [IOBCETHEBHOM KU3HU YEJIOBEKA.
CTaBUTb SKCIIEPUMEHT 10 BBISBIICHUIO
KATAJIMTUYECKON aKTUBHOCTH
NEPOKCHUIA3bl, aMUIIA3bl, OOBSICHSTD
MOJIyYEHHBIE PE3YIIBTATHI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBINM CHHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. POTOCHUHTES.
AHnoxcueennwlii u OKcuceHHblu
gdomocunmes y baxmepuil.
Cseemocobuparowjue nuemeHmol u
nuSMeHmvl peaKyuoHH020 YeHmpa.
Ponp xsopomnactoB B mpouecce
dborocunTe3a. CBeTOBasI 1 TEMHOBAS
da3wl. Pomoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IporyKTUBHOCTH (POTOCHHTE3A.
Brustnue paznuyHbix (hakTopoB

Ha CKOPOCTh (poToCMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHcTpanuu

IToptpersl: JIx. [Tpuctiu,

K. A. Tumupsses.

Tabauiel u cxembl: «DOTOCUHTE3Y

PackpbiBath conepxanue TEPMUHOB U
NOHATUH: (POTOCHHTE3, (a3bl
dboTocuHTE3a (CBETOBAasI, TEMHOBAs ),
dhortonm3s, hochopuaupoBaHue, UK
KanbBuna, HAJ[®+ (nepenocunk
BOJIOPO/JIA).

XapakTepu3oBaTh MJIACTUYECKUI OOMEH
Kak dtalr o01ero oOMeHa BEIIeCTB;
coObITHs (hOTOCHHTE3A (PEaAKIINH
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOIIACTOB B MpoILIecce
dboTocuHTE3A.

BBISABIATH MPUYUHHO-CIICACTBEHHBIC
CBSI3M MEX/1y MOTJIOUICHHEM COJIHEUHOU
DHEPTUH XJIOPODUIIIOM U CHHTE30M
Moutekys1 ATO.

CpaBHHBaTh HCXOHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI U YCIOBHSI
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MPOTEKAHUS pEAKIMi CBETOBOU U
TeMHOBOM ¢a3 poTocHHTE3A.
YcTanaBnmuBaTh B3aUMOCBSI3b MEXKITY
(OTOCUHTE30M U JABIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnenuBath 3HaUCHHE (DOTOCUHTE3A
IUIA JKA3HU Ha 3eMiie

6.3 | ABTOTpOGHBII TUTI Xemocunres. PazHoobpazue PackpbIBath comepxaHue TEPMUHOB U
0OMEHa BEIIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSTUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUuLIUpyroue 6aKkTepuu, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKele300aKTepuu, cepodakTepuu, pacKpbIBaTh €ro 3HaueHue B brocgepe.
BOJIOPOJHbIE OAKTEpUU. 3HAUCHHE [IpuBOIUTH IpUMEPHI
XEMOCHHTE3a. XEMOCUHTE3UPYIOLIUX OaKTepuii
JleMmoHCcTpanumn (HuTpudUIMpYIOLIIE OaKTEpHUH,
[Toptpetsl: C. H. Bunorpaackuii, &Keye300aKkTepuu, CepoOaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabauue! u cxembl: «DPOTOCUHTERY, XapaKTeprU30BaTh UX
«XeMOCHHTE3 KU3ZHEJEATEIbHOCTb.
JlaGopaTopHasi paboTa CocTaBisTh ypaBHEHUS PEAKIIUil
«CpaBHeHUE NPOIIECCOB POTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHHBaTh XEMOCUHTE3
¢ (OTOCMHTE30M
6.4 | DHepreTuyeckuii AHa3poOHbIe opraHu3Mbl. Buisl PackpsiBaTh conepKaHue TEPMUHOB U
OOMEH — opoxxenus. [IpoayKTsl OpoKEHUS M UX | TIOHSITHIA: 3Talbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIIbHBIH,

AHa3poOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OECKHUCIOPOIHBIN (aHAIPOOHBIN ),
KUCJIOPOAHBIN (a9pOOHBIN ); TITMKOIU3,
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BO30yIUTENN OOJIC3HEH.

ABpOoOHbIE OPraHU3Mbl. DTaIlbl
HPHEPreTUYECKOro oOMeHa.
IToaroroBurenbHbI 3Tan. [ TuKoNIN3 —
OECKHUCIIOPOIHOE PACIICIIIICHUE
TJIFOKO3BI.

buonorudeckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Poib
MUTOXOHAPHI B IIpolieccax
OHOJIOTMYECKOTO OKUCIIECHUSI.
[{ukIn4yeckne peakuu.
OxucnurenbHoe (pochopuniipoBanue.
DHepeuss MeMOpanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomonHot ATD-cunmaswol.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMEeHa BEeIECTB Nepe]l aHAIPOOHBIM.
O} hHeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Murtuemnn.

Tabauub! ¥ cxembl: « IHEPreTUYECKUM
oOMeH».

JlaGopaTopHasi pabora

«CpaBHEHHUE POLIECCOB OPOKEHUS U
JbIXAHUS

OporKeHue, OMOJIOTHYECKOE OKUCIICHHE
(mpixanue), nukia Kpebca,
OKHUCIHUTETEHOE (pocPopuIrpoBaHme,
MPOTOHHBIN TPAUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnarb 0COOEHHOCTH
DPHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuckIBaTh 3TAIbl SHEPTETHUECKOTO
oOMeHa (IMOATOTOBUTEIbHBIN,
OECKUCIOPOIHBIN, KUCITOPOAHBIN) U
CpPaBHUBATH UX MEXTY COOOM.
XapaKTepru30BaTh PEaKIUy TJINKOIN3a,
OpoKeHUSI, KJIETOYHOTO JIbIXaHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cunTe3oM Mosiekyn ATO.

CocTaBsTh YpaBHCHUS OCHOBHBIX
ATANOB PHEPTETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

() PEKTUBHOCTD ITUKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3piBaTh CXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHHBaTh SHEPIE€TUUECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOTHOTO 3TAIOB KOHCUHBIC
MPOYKTHI U YCIOBHS TIPOTEKAHUS
peaxIuii 3HePreTHIeCKOoro 0OMeHa
HHEPreTHUECKOTO OOMEHA

Wrtoro yacos 1o reme 9
7 Tema «Hacusiencrsennasi nHpopManus u peajau3anus €€ B KIeTKe»
7.1 | Peakuum MaTpuaHOTO 2 Peakiiuyu MaTpu4HOTO CHHTE3A. PackpsiBaTh conepxanne TEPMUHOB U

CHHTC3a

[IpuHIMT KOMITJIEMEHTAPHOCTH

B PEAKIMSAX MATPUYHOTO CUHTE3A.
Peann3anusa HaciieICTBEHHOMN
uHdopmaruu. ['eneTnyeckuii Ko, ero
cBoricTBa. Tpanckpunums —
MatpuuHblil cuate3 PHK. Tlpuniumnst
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUNAPAJUIEITbHOCTb,
acUMMeTpU4HOCTh. Co3pesanue
mampuunvix PHK 6 sykapuomuueckou
knemxke. Hexooupyrowue PHK.
JlemoHcTpanuu

IToptpet: H. K. Kosb11os.

Tabaunpl u cxeMbl: «brocuaTes
Oenkay, «I eHeTHYeCKHUil KOI»

MOHSATUM: I'eH, TEHETUUYCCKUM KO/,
KOJIOH (TPUILIET), CTON-KOJIOHBI,
MaTpUIla, MATPUYHBINA CUHTE3,
tpanckpunuus, PHK-nommepasa,
MIPOMOTOP, CIUIAMCHUHT, UHTPOH, YK30H.
XapakTepu30BaTh PEAKIMU MATPUYHOTO
CHHTE3a, CBOMCTBA FT€HETUYECKOTO KOa.
OnuceIBaTh 3TAIbl TPAHCKPUIIIUN U
TPAHCJISIIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUN

B KJIETKE; CXeMaTUYECKU U300paKaTh
MATPUYHBIE pEAKIIMU TPAHCKPHUIILINU U
TPAHCIISILIAM.

Penrate Onosiornyeckue 3agayu Ha
OIPEJICJICHUE TTOCIIEI0BATEILHOCTH
nykieoruoB JJHK u MPHK, npumensisa
3HAHUS O PEAKIUAX MATPUIHOTO
CHHTE3a, TCHETUUYECKOM KO/,
MIPUHITUIIE KOMIIJIEMEHTAPHOCTH
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7.2 | Cunre3 Oenka Tpancisius U €€ Jransl. YdacTue PackpsiBaTh coziepkaHue TEPMUHOB U
tpancnoptHbix PHK B 6nocunTtese MOHSATHUM: TPAHCIISIIUS, AaHTUKOJIOH,
Oernka. YcioBus OnMocuHTE3a OeKa. TPHK, amunoamuin-tPHK-cunTeTa3a
KonupoBanne amuHOKHUCIOT. Pob (xomaza), monupudbocoMa (ImoIucoma).
pubocom B OnocuHTE3€e OerKa. XapakTepru3oBaTh CBOMCTBA
JleMoHCTpanumn F€HETUYECKOr0 KOJa.
Tabauiel U cxembl: «buocuHTe3 OnuchIBaTh TAIbl TPAHCISIIUU U
oenkay, «I 'eHeTUYeCKU KOI» CXEMaTUYECKH U300pakaTh MaTPUUHbIC
pEeaKuu TPAHCIISALHH.
Pemate 6uonornyeckue 3ajiauu
Ha omnpeesienne anTukoa0HoB TPHK,
MOCIIEIOBATEILHOCTH AMUHOKHUCIIOT
B MOJIeKyJie Oelka, TpUMEHsIs 3HAaHUS
0 peaKIMsSIX MAaTPUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMILIEMEHTAPHOCTHU
7.3 | MexaHu3Mbl Cogpemennvie npedcmagnietus PackpeiBath copepxaHue TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoenuu 2enog. Opranuszanus
reHOMa y MPOKapHOT U SYKapHOT.
Perynsinus akTHBHOCTH F'€HOB

y pokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

MonexynsapHuvle mexanusmul 9KCnpeccuu
eenog y aykapuom. Ponb xpomamuna

68 peaynayuu pabomsi 2enos. Perynsauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Kierounslit romeocTas.

IOHATHI: ONEPATOP, ONEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpy TCHOMA
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIMOETEHOTO U PEepeccuOeI-HOTO
OIIepOHa.

BbIensaTh CTpyKTYpPHYIO U
PETYJISATOPHBIC YaCTH TeHA DYKapHOT.
CpaBHHBaTh MPOIECCHI IKCIIPECCUU
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JdeMoHCcTpaMu
Ta0nunel 1 cxeMmbl: «buocuures
Oenka», «I eHeTHYeCKHUI KO

TCHOB y MTPOKAPUOT U DYKAPHUOT.
XapakTepru30oBaTh TUIIOTE3Y OMEpPOHa
(®. XKaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M TOJJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ounomnorus

Bupyce — HeKeTOUHBIE (POPMBI KU3HH
u oOnuratHble apa3uthl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUPYCOB, OakTeprnoharos.
Kuznennwiii yuxn J{HK-cooeparcawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a001eBaHus YeOBEKA,
JKUBOTHBIX, pactennil. CITN /I,
COVID-19, coumnansHbic U
MEUITMHCKHE TIPOOIJIEMBI.
buoungopmamura: unmezpayus u
ananu3z oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobwvl 0ocmasku
JleKapcms.

JeMmoHCcTpanumn

IToprper: . U. iBaHOBCKUI.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATHI: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
pPETPOBUPYCHI, OaKTepruOdar, BUPYyC
uMMmyHoaeduiTa yenoneka (B1Y),
MPUPOJHO-0YAroBble HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MPOKAPUOT U DYKAPHUOT.

M3naraTe runoTe3bl 3BOIOLUOHHOTO
IIPOUCXO0KIEHHS BUPYCOB.
OnuceIBaTh MEXaHNU3M B3aUMOICCTBUS
BHUpYyCa U KJIETKU, MHPEKIIMOHHBIN
BUPYCHBIN ITpoLeCC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAJILHON U TOPU30HTAJILHOU
nepeaadr BUPYCOB; 3a00J€BaAHUS
KUBOTHBIX U PACTCHUI1, BbI3bIBAEMbIEC
BHUpYyCaMH.

Ha3biBaTh BUpyCHBIE 3a00€BaHuU,
BCTPEUAIOIINECS Y YETIOBEKA: TPHIII,
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TaOnuiel U cxeMbl: «I eHeTHUeCKUi
Kol», «Bupycel», «bakrepuodarmy.
IIpakTuyeckasi pabora
«Co3ganue MOJIeJIN BUPYCay»

KJICILIEBOM SHIIe(aIuT, rernaTur,
COVID-19, CIT1.

Coburoath npaBuia MoBeICHUS

B OKPY’KaIOIIEW NPUPOJIHOU Cpeae, MeP
NpOQUIAKTUKNA pacpOCTpaHEHUs
BHUPYCHBIX 3200JIEBaHU (B TOM YHCIIE
BUY-undekiun)

Htoro

4acoB 110 TEME 9

8

Tema «ZKu3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN IUKII 1
KJIETKHU

KneTounslit uki, €ro nepuoIsl U
perymsiuusa. Matepdaza u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MPOTEKAIOIIUX B HHTEp(a3e.
IToaroroBka KJIETKH K JICIICHUIO.
IIpecunreTnyeckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKHUIN
(MpeMHUTOTUYECKUI) IEPHOIBI
uHTepdasbl.

JlemoHcTpanuu

Tabanibe! 1 cxeMbl: « KU3HEHHBIN [INKIT
KJIEeTKN», «MHUTO3»

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSTUH: KJICTOUHBIN UK, UHTEepda3a.
[lepeuncnsath NepUoIbl J)KUZHEHHOTO
IUKJIAa KJIETKU U XapaKTEePU30BaTh
MPOTEKAIOIIUE B HUX MTPOLIECCHI

8.2

MarpuuHbIil CUHTES 2
JIHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
perukanus. [ [puHIUIEI permkanum
JAHK: koMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAIUIENBHOCTh. MeXaHu3M

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUH: perTuKanus (peayTIuKaius),
KOMIIJIEMEHTaPHOCTb,
aHTUIAPAIIIEIbHOCTD,
JIHK-nonumepasa, Tenomepa,

64




pemukaruu JJHK. Xpomocomsl.
Crpoenue xpomocoM. TemomMepsl 1
TeroMmepasza. XpOMOCOMHBIN HAOOp
KJIETKU — KapUOTHIL. [UTIIONIHBIN U
raruIOUIHBI HA0OPBI XPOMOCOM.
['omonoruunsie XxpomMocoMsl. [TonoBbIe
XPOMOCOMBI.

JleMoHCcTpanumn

Ta0munel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Permkanus JIHK».

Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpornpenapatsl: «KMUTO3 B KJIETKaxX
KOPEIIIKA JTYKa».

JlaboparTopHasi paGora

«3yueHune XxpoMOCOM Ha TOTOBBIX
MHKpOIpenapaTax»»

peIUIMKAIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XpOMaTHUIbI, HIEHTPOMEPA,
KapUOTHI, TAIJIOUTHBIN U TATIIIONTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHE XPOMOCOM,
KApUOTHUIIOB OPTaHU3MOB.
[lepeuncnaTh MPUHITUIIBI PETUIUKAITTU
JIHK u 1aBaTh UM coaepx’aTelbHyIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXAHU3M PEITUKALIMH
JIHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTaazHON XPOMOCOMBI.

PaznuyaTte XpoMOCOMBI

Ha MUKpOTpenapaTax u
MuKpodoTorpapusx

8.3

JleneHue KIETKU —
MHTO3

Jlenenue kieTku — MuTo3. CTaguu
MHTO3a U POUCXOAIINE B HUX
npoueccol. Tunesl MuTo3a. Kapnokunes
U IUTOKUHE3. buojornueckoe
3HAYCHHUE MUTO3A.

JdemoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN [TUKIT
KJIETKN», « CTPOEHUE XPOMOCOM,
«Permkanusa JIHKy, «Muto3».

PackppiBath copepxanne TEPMUHOB U
MOHSATUI: MUTO3, TIpodhaza, meTadasa,
anadasa, Tenodasza, KApUOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHUS,
MetadaszHas IIacTuHKa, 6opo3aa
JCIICHUSI.

[lepeuncnate mocnea0BaTeIbHOCTh
CTaJINii MUTO3a U ONMCHIBAThH
MPOUCXOSIINE Ha HUX MTPOIIECCHI.
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O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKponpenaparsl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTYKa.

JlabopaTropHnasi paGora

«HaObmroienrne MuTo3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

CpaBHUBaTh 0COOCHHOCTH POTECKAHUS
MHTO3a B PACTUTCIIBHBIX M )KHBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pasnuuath cTaguu MUTO3a

MUKpOIpenaparax)» Ha MUKpOTIperapaTax u
MUKpodoTorpapusax
8.4 | Perymsmus 1 Perynsuust MUTOTHYECKOTO ITUKJIIA PackppiBath copepxanue TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJeTku. [IporpammupyemMast KJIIeTOUHasl | MOHATHI: anonTo3, npoymdepanus,
KJIETOK ru0eib — anonTos. g depeHunpoBKa.
Kiterounoe siapo, XpoMOCOMBI, XapakTepu30BaTh PETYIALHIO
GbyHKIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanusmol nporughepayuu, OOBACHITH OMOJIOTMYECKUM CMBICIT
ougpepernyuposku, cmaperus u eubenu | 3aporpaMMUPOBAHHON KIIETOYHON
knemok. «LJugppoeas knemkay — rubenu — arnornro3a.
ououHpopmamuveckue mooenu YcraHaBaMBaTh B3aMMOCBS3b MEKY
@DYHKYUOHUPOBAHUSA KIIeMKU. rOMEOCTa30M KJIETOK U UX THOEJbIO
JemoHcTpanuu
Tabnuuel 1 cxeMbl: « KU3HEHHBINA IINKII
KJIETKN», «CTPOCHUE XPOMOCOMY,
«Permmkanusa JTHK», «Muto3»
Htoro yacos mo teme 6
9 | Tema «CTPOEHUE U ®YHKIUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonorunyeckoe paznoodpaszue PackpriBath copepkaHue TEPMUHOB U

OcjIoc

opranu3MoB. OJIHOKJIETOUYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE

MMOHSITUI: OpraHusMm, OopraH, OpraHcJuibl,
CUCTCMa OpraHoB, aIrapar,
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OpTaHU3MBI.
Oco0eHHOCTH CTPOCHUS U
KUZHEAECATEIbHOCTU OJHOKIIETOYHBIX
opraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJIOPOCIIHU, APYTUE
npoTUCThI. KolOHMANIbHBIE OPTaHU3MBI.
B3anmocBsi3b 4acTeil MHOTOKJIETOYHOTO
opraHu3Ma. TKaHU, OpTraHbl U CUCTEMBbI
opranoB. OpraHusM Kak eJJMHOE 1IEJI0€.
I'omeocras.

JleMmoHcTpanuu

Tabauipl U cxeMbl: «OTHOKIIETOYHBIC
BOJIOpOCIN», « MHOTOKJIETOUHBIE
BOJIOpOCINY, «bakrepun»,
«ITpocreimmey, «Opranbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEee CTpOeHUE HACEKOMBIX».
OobopynoBanme: CBETOBOMU
MHUKPOCKOIT; MUKPOIIPENapaThl
OJIHOKJICTOUHBIX OPTaHU3MOB; )KUBBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHU pa3HbIX

OTJICJIOB; BIQXKHBIE MpErapaThl
KUBOTHBIX

(yHKIHOHAJIbHAS CHCTEMA, TOMEOCTA3.

[lepeuncnarb CTPyKTypHO-
(GyHKIMOHATBHBIE YAaCTH
OJIHOKJICTOUYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEIbHOCTH
OJIHOKJIETOUHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHuBaTh MeX 1y COO0M
OJIHOKJIETOYHBIE, KOJIOHUAJILHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBbIC
OpTaHU3MbI
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9.2

Tkanu pacTeHui

Tkanu pacteHul. TUIBI paCTUTEIBHBIX
TKaHeil: 00pa3oBaTelibHasl, TOKPOBHAs,
MPOBOASAIIAs, OCHOBHAS,
Mexannyeckas. OcoO0eHHOCTH
cTpoeHust, GyHKIIUNA U PACIIOTIOKEHUS
TKaHEW B OpraHax pacTeHUM.
JlemoHcTpanuu

TabyuIbl U CXEMBI:

«Txanu pactennit», «Opranbl
[BETKOBBIX pacTeHu», «KopHEBbIE
cucteMbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM MIIACTUHKI.
OobopyaoBaHme: KUBbIC YK3EMILISIPHI
KOMHATHBIX PACTEHUI; CBETOBOM
MHKPOCKOII; MUKPOITPENAPATHI TKAHEU.
JlaGopaTopHasi paGora

«/3yueHue TKaHel pacTeHU»

PackpwiBath conepkaHue TEPMUHOB U
MOHATHUM: TKaHb, YIMUJAEPMUC, MPOOKa,
KOpKa, JIy0, ipeBecuHa, APEBECUHHbBIC
BOJIOKHA, JTyOsSTHBIE BOJIOKHA, COCY/IBI,
KaMCHHCTHIC KJICTKH.

XapaxkTepu3oBaTh TUIBI PACTUTEIBHBIX
TKaHel: oOpa3oBaTesibHas, TOKPOBHAS,
MPOBOSAIIAs], OCHOBHAS, MEXaHUYECKAS,
MIEPEYUCIISATh OCOOCHHOCTH MX CTPOCHHS
1 BBITIOJTHSIEMBIC (PYHKIIUH

9.3

TkaHM )KUBOTHBIX U
qeJI0BEKa

TkaHu )KUBOTHRIX U UeIOBEKA. T UITEI
JKUBOTHBIX TKAHCH: dIIUTEINAIbHAS,

COCAMHUTCIIbHAA, MbIIICYHAA, HCPBHA.

OcoGenHoctu cTpoeHust, GyHKIUN U
PACIIOJIOKEHUS TKAaHEW B OpraHax
KHUBOTHBIX U Y€JIOBEKA.
JdemoHcTpanuu

Tabmuibl u cxeMbl: « Tkanu
’KMBOTHBIX», «CKeJIeT 4eI0BeKay,
«[TumieBapurenbHas cucTeMay,

PackpsiBaTh conepxanne TEPMUHOB U
TOHSITUM: SMUTEIINH, CEKPET,
MBIIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOTus.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJI0BeKa: dIUTEIHaIbHas,
COEIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MIEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHS
1 BBITIOJTHsIEMbIC (PYHKIIUM
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«KpoBeHoCHas cucremay,
«JlpixarensbHas cucreMay, «HepBHas
cucremay, «Koxa», «MpliieyHas
CHUCTEMAY.

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT,
MHUKpOTMpenapaTsl TKaHEH.
JlabGopaTopHasi pabora

«/3yueHune TkaHen JKUBOTHBIX

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHbBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
JKUBOTHBIX U YeJIoBeKa. DyHKIINHU
OPTaHOB U CUCTEM OPTaHOB.
JleMmoHCcTpanumn

Tabauue! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbie
cucteMmbl», «CTpoeHUe CTeOIs,
«CTpoeHue JIMCTOBOM MJIACTUHKI,
«CxkeneT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucremay,
«JlpIxaTenbHas CUCTEMAY,
«BpiaenurensHas cucreMa», «HepBHas
cCHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
OobopyaoBaHme: KUBbIE SK3EMILISIPbI
KOMHATHBIX PacTEHUI; repoapuu
pPacCTeHU Pa3HbIX OTIEIIOB; CKEJIEThI

PackpeiBaTh copepkaHie TEPMUHOB U
MOHSATUM: OpraH, KOPEHb, MOOeT,
I[BETOK, IJIOJI, CEMS, TIOJIOBBIE JKEJIE3BI,
MI0JIOBBIE IPOTOKH, KOITYJIITUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30oBaTh BEreTaTUBHbIE U
reHepaTUBHBIC OPTaHbl PaCTEHUH,
COMAaTHYECKUE U PETYIATOPHBIE OPTaHBI
’KUBOTHBIX; IIEPEUUCIIATh OCOOEHHOCTH
WX CTPOEHUS U BHITIOJTHSEMbIC (DYHKITHH.
YcTaHaBiIMBaTh B3aUMOCBSI3U MEXTY
CTPOCHHEM OPTaHOB U UX (PYHKUHUIMHU.
Paznnuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YHCJIE
YeloBeKa, Ha MUKpOTpernaparax,
BJIQXKHBIX TIperiapaTax, repoapusx u
MukpodoTorpadusix, TadIuIax,
MOJEIISIX U MYJISKaX
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MO3BOHOYHBIX; KOJUIEKIIUU
0eCr03BOHOYHBIX KUBOTHBIX; BIIQYKHBIC
npernapaThl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlaboparopHnasi paGora

«W3yueHne opraHoB IIBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHuid. CKeneThl OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy»xHbli1 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEN.
JleMmoHCcTpanumn

Tabnuiel B cxembl: «CTpoeHHE
cTeds», «CTpoeHue TUCTOBOU
IJTACTUHKNY, « CKEJIET YeJI0BEKay.
OobopynoBaHme: CKeICThI
MMO3BOHOYHBIX; BIXKHBIC TTPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJUTIOCKOB; KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOKUX

PackpbiBaTh cofepkaHue TEPMUHOB U
HOHSITUNA: OIIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, PUOPUILIBI, KapKac, HapyKHbIH
CKeJeT (XUTUHOBBIN MOKPOB),
TMAPOCTATUYECKUI CKEJET, BHYTPEHHUM
CKEJIeT, KOCTH (JUIMHHbIE, KOPOTKHE,
MIJIOCKKUE), COETMHEHUS KOCTEH,
HEMOABWXHbIE (I1IBBI),
MOJIYIIO/IBM)KHbBIE, TTOJIBUYKHbBIE
(cycTaBsl), OTIEIBI CKEIeTa
MO3BOHOYHBIX )KMBOTHBIX: Y€peIl,
0CEBOU CKeJeT (M03BOHOYHUK, TPYIHAs
KJIETKa, XOp/1a), 10sica KOHEYHOCTEM,
CBOOO/ITHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBI U BHYTPEHHHI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COEIMHEHNS KOCTEN.

VYcTanaBnMBaTh B3aMMOCBSI3U MEXIY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
GyHKUUSIMU B OpTaHU3ME.
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CpaBHUBATH CTPOECHUE OMTOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opranu3MoB. [[BrxeHue PackpriBath conep:kaHue TEPMUHOB U
OpraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHSATH: IBUKEHUE, IBUTATEIIbHbBIC
aMEOOHTHOE, KI'YTUKOBOE, PECHUYHOE. | OpraHEeUIbl, IBUKEHNE TPOCTEUILINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEOomHOE, KTYTUKOBOE,
PACTEHHI: TPOIIU3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBHKEHHE MHOTOKIIETOYHBIX (Tponu3MBbl, HACTUH), MBILIEYHBIE
JKABOTHBIX U YEJIOBEKA: MbIILICYHAS CUCTEMBI (COKPATUTENIbHBIE BOJIOKOHIIA,
cucrema. Peguekc. CkeneTHble MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIOK, CKEJIeTHAS
U ux pabora. MYCKYyJIaTypa), CKEJIETHAsI MBIIIIA
JleMoHCTpanumn (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHUILIa),
Tabaunp! 1 cxembl: «OJTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BOJIOpocany, «lIpocrenmmey, MBIIIIII (JIBUTATENIbHAsI, COMaTHYeCKas),
«Crtpoenue MpImp», «MplmeyHas MBIIIEYHOE YTOMJIEHUE.
CUCTEMAY XapaxkTepu3oBaTh BUJIbI JBUKCHUS
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpTaHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIIBI U UX
pabory.
YcraHaBaMBaTh B3AMMOCBSA3b MEKY
CTPOCHUEM ONOPHBIX CUCTEM H
JIBUKEHUSIMA OPTaHU3MOB
9.7 | [luranue opraHu3MoB IIutanue oprann3mos. [lornomenue PackpbiBaTh coziepkaHUE TEPMUHOB U

BO/JIbI, YTJICKHUCJIOI'O Ia3da u
MHWHCPAJIBbHBIX BCHOICCTB PACTCHUAMMU.
[IuTanue )KUBOTHBIX.

MMOHSITUI: IIAUTAHUC, ITNIICBAPCHUC,
MUIICBAPUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDh, MMIICBAPUTCIIbHAA pr61<a,
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BHYTpUNOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenue. [lutanne mo3BOHOYHBIX
JKUBOTHBIX. OT/IEIBI
MUILEBAPUTENBHOTO TPAKTA.
[In1eBapuTENBHBIE )KEIE3bI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHcTpanuu

TaGauIIbl U CXEMBI:
«KHI11€YHOIOJIOCTHBIEY,
«IIumeBapurenbHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

O0opyaoBaHme: )KUBBIE FIK3EMIUISIPHI
KOMHATHBIX pPacTEeHUI; 000py0BaHUE
JUISl AEMOHCTpAIMU TIOYBEHHOTO U
BO3JIYIIIHOTO MUTaHUsI PACTCHUM,
pacuierieHus Kpaxmaia 1 0eJTKOB

noj aercTBueM (pepMeHTOB

MUILEBAPUTEIBHBIN TPAKT,
MUILEBAPUTEIBHBIC JKEJIC3hI,
MUILEBAPUTEIHHBIE COKH.
XapaKkTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIIEBApCHHUE.

Pa3znuuate Ha n300pakeHUsIX (cXxemax,
Ta0JIUIAX, MYJISDKAX) OTIEIBI
MUIIEBAPUTEIHHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CHCTEMY YEIIOBEKA.
VYcraHaBiIMBaTh B3aMMOCBSI3U MEKITY
CTPOEHHEM OPTaHOB MUIIICBAPCHUS

9.8

JIpIxanue opraHu3mMoB

Jprxanue oprann3MoB. JIpixanue
pacteHui. /[pIxaHne JKMBOTHBIX.
Juddy3us ra3oB uepe3 MOBEPXHOCTh
kieTku. KokHoe npixaHue.
JlpixaTenbHasi TOBEpXHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. JlpIxaHue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHHUS
JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHas cucTema 4esioBeka.

PackpbiBaTh cojiepKaHUE TEPMUHOB U
MOHATHUH: AbIxaHue, MU dy3us, KOKHOE
IbIXaHWE, OPTaHbl JbIXaHUs,
IbIXaTEIbHbIC JBUKEHUS, IbIXaTEIbHbBIN
IIEHTP, JETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOIMOHHOE
YCJI0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUJIALIMY JETKUX Y MITHUIL
Y MJICKOIIUTAIOMMX. Perysuus
IbIxaHus. JIpIxaTenbHbIle 00BEMEL.
JleMoHCcTpaMu

Tabaunbl U cxeMbl: «J[prxaTenbpHas
CHUCTEMay.

OGopynoBanme: 000pyI0BaHKE
JUTSL IEMOHCTPALIMHU OIBITOB

110 U3MEPEHUIO JKU3HEHHON EMKOCTH
JIETKUX, MEXaHNU3Ma JIbIXaTeIbHbBIX
JIBYOKECHUH

MO3BOHOYHBIX KUBOTHBIX.
Pasznuyars Ha n300paXkeHusIX (cxeMax,
TabJIMIaX, MyJIskKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JETKUX Y OTUL U MIIEKOTUTAIOLIHX.
VYcTaHaBnMBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPraHOB JbIXaHUS U UX
(GyHKUMSIMU B OpraHU3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema 1 €€ opraHsi.
KpoBeHocHast cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaile,
KPOBEHOCHBIE COCY/Ibl U KpOoBb. Kpyru
KpOBOOOpaIIeHHs. DBOIIOIMOHHbIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBI I03BOHOYHBIX )KUBOTHBIX.
Pabota cepaia u e€ perynsiusi.
JdemoHcTpanuu

Tabauuk! 1 cxeMbl: «OpraHsl
LBETKOBBIX pacTeHUu», «KopHeBbIe
cuctembl», «CTpoeHue creds,
«CTpoeHue TMCTOBOM MIIACTUHKI,

PackpbiBath conepxanue TEPMUHOB U
MTOHSATHIA: TPAHCTIOPT BEILIECTB,
TPAHCIIOPT y PACTEHUMN, KPOBEHOCHAS
CUCTEMa YKUBOTHBIX, KPOBb, IJIa3Ma,
(hOopMEHHBIC JICMEHTHI,
KpOBOOOpaIIeHHE, KPyTU
KpOBOOOpAIeHUSsI, CEPICUHBIN ITUKII,
muMdooObparnieHue, 1umpa,
TuM(paTUIECKHUE COCY/IbI,
muM(paTUYECKHE y3JIbl, BHYTPEHHSIS
cpena opraHusma.

XapakTepru30BaTh TPAHCIIOPT BEIICCTB
y pacTeHu U OECTIO3BOHOYHBIX
YKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTCMA»,
((KpOBeHOCHBIe CHUCTCMBI ITIO3BOHOYHBIX
ZKHNBOTHBIX»

Paznuuatek Ha n300pakeHUsX (cxemax,
TabnuIax, MyJiskax) KpOBEHOCHYIO U
TUM(}ATUYECKYIO CUCTEMY YEJIOBEKA.
VY cTaHaBiaMBaTh B3aMMOCBSI3H

MEXy CTPOEHUEM OPTraHOB

KpOBOOOpaIieHus: U uX QyHKIUIMU
B OpraHU3ME

9.10

Brigenenue y
OpraHu3MOB

Brinenenne y opranuzmoB. Beiaenenue
y pacTeHuil. Beljenenue y >)KUBOTHBIX.
CoxkpatuTenbHble Bakyoau. OpraHbl
BbIACIICHNs. PUIbTpanys, CEKpenys 1
oOpaTHOE BCachlBaHNE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHUs. CBs3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U
BBIJICJIUTEIBLHON CHCTEMaMH.
Bolnenenue y no3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHuE MOYH Yy YETIOBEKA.
JdemoHcTpanuu

TaOnuipl U cxeMbl: «BeiaenurenpHas
CUCTEMAY

PackpriBath copepxkaHue TEPMUHOB U
MOHSATUM: BBIICJICHUE, TYTTallUS,
JMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE314aThIC
KJICTKH, BBIICITUTEIBHBIC TPYOOUKH,
MaJILIIUTUEBBI COCYIbI, TOYKH,
MOYETOYHHUK, MOYEBOH IMY3bIPb,
He(dpoH, Moya.

XapakTepu3oBaTh MPOIECC BbIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznmuuatek Ha 300pakeHUsX (CXeMax,
Ta0IUIaX, MYJISKax ) BBIICIUTEIbHYIO
CUCTEMY YE€JIOBEKA.

OnuceIBaTh MEXaHU3M
GyHKIIMOHUPOBAHUS HEPPOHA; TIPOIECC
00pa3oBaHUs MOYH.

YcraHnaBiIMBaTh B3aMMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI ¥ UX (DYHKITASMH

B OpraHu3Me
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9.11

3amura y OpraHu3mMoB

3ammTa y OpraHu3MoB. 3alura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OakTepuil U LIUCTHI MPOCTEUIIINX.
3amnmTa y MHOTOKJIETOUHBIX PaCTCHUM.
Kyrtukyna. CpeacTsa macCUBHOMU U
XUMHYECKOU 3amnThl. OUTOHIUIEI.
3ammTa y MHOTOKJIETOUYHBIX
KUBOTHBIX. [TOKpOBBI U HX
MIPOU3BOJIHBIC. 3AIIUTa OPTaHU3Ma

ot 6one3neil. UMmyHHas cuctema
yenoBeKa. KineTouHslid 1 ryMOpaJIbHBIN
MMMYHUTET. BpOXKIEHHBIN U
MPpUOOPETEHHBIN crienuduiecKuit
MMMYHHUTET. Teopus KIOHAIBHO-
cesniektuBHOTrO MMMyHHTeTa (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETHI OPTaHU3MOB.
Ponp BpokIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JlemoHcTpanuu

Tabuuiel U cxeMbl: «Koxkay,
«Ummynurtery, «CTpoeHue cTedmsny,
«CTpoeHue JIMCTOBOU MIACTUHKI

PackpriBaTh copepkaHie TEPMUHOB U
MOHSTUI: KaIlCyJa, YHA0CIIOpa, IUCTA,
KYTHKYJIa, CPECTBA NaCCUBHOU
3aIUThI, CPEACTBA XUMUYECKON
3aILUTHI, KOKHBIE TTIOKPOBBI,
MMMYHHUTET, IMMYHHAasl CUCTEMA,
aHTUIEH, aHTUTEJO.

XapakTepu30BaTh BUJbI 3aLUTHI

Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
MOKPOBOB U UX MTPOU3BOIHBIX.
Pa3znuuatek Ha n300pakeHus X (cxemax,
TabnuIax, MyJisbKax) OpraHbl
MMMYHHOI CHCTEMBI YEJIOBEKA.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB 3aLUTHI U UX
(GyHKUMSIMU B OpraHU3Me

9.12

Paznpaxxumocts
Y PETYJISIIUS
Yy OpraHu3MOB

PaznpaxumocTs U peryJsiuus

y Opranu3moB. Pa3apaxnumMocts

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxxumocTs u perynsuus

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATUI: pPa3IpaKUMOCTh, PETYIISILUA,
TaKCHUCBhI, POCTOBBIE BELIECTBA
(ayKCHHBI), HEpBHAs CUCTEMA,
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y pacteHuil. PocToBbIE BENIECTBA U UX
3HAYCHHUE.

Hepsnas cucrema u pedaekropHas
peryisnus y »kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJIOLIMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOTO MO3T'a MTO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIIeKCHI.

['ymopanbHas peryisinus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX
yenoBeka. JKenes3bl S3HTOKPUHHOM
CHUCTEMBI U UX TOPMOHBI. JlericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cHucTeM. [ nnoramamo-
runodu3apHasi CuCTeMa.
JemoHcTpanuu

IToprper: W. I1. I1aBnos.

Tabauue! u cxeMmbl: «CTpoeHue
ruapb», «CTpoeHue iaHapum»,
«BHyTpeHHEE CTpOEHUE JI0KIEBOTO
yepBs», «HepBHas cuctema poeioy,
«HepBHas cucrema JIArymKkn»,
«HepBHas cucrema
IpecMbIKaromuxcs», «HepBHas

pedueKTopHast perysius, peduiekc,
pedaexkTopHas ayra, nepeaHuil MO3T,
IIPOMEXKYTOUYHBINA MO3T, CPETHUM MO3T,
MO3K€4OK, IIPOAOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHAsI CHCTEMA,
IyMOpPaJIbHASI PEryJIsLUsl, TOPMOHBI,
SHAOKPHHHAS CUCTEMA, TUIIOTAJIaMO-
runo@uzapHasi CuCTeEMa.
XapaxkTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB H
pedIIeKTOPHYIO pEeryIsIIUI0

y dKUBOTHBIX.

Paznmuuate Ha n300pakeHUsIX (cxemax,
TabJIMLaX, MyJIsKaxX) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Ta
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJISLINIO
y ’KUBOTHBIX.

Pa3znnuate Ha n300pakeHus X (cxemax,
TabnuIax, MyJISKax ) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HasbiBaTh xese3bl 9HIOKPUHHON
CUCTEMBI YEJIOBEKa U BbIpabaThIBaEMble
UMU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEXAY
CTPOEHUEM OPraHOB HEPBHOU U
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cuctema ntuiy, «HepBHas cucrema
MIeKonuTaromux», «HepBHas cucrema
YEJI0BEKA», « IHTOKPUHHAS CUCTEMAY,
«Pedmexcy.

ObOopyaoBanme: MOJEIN TOJIOBHOTO
MO3Ta Pa3JIMYHbIX JKUBOTHBIX

HIOKPUHHON CUCTEM U UX (PYHKIHUAMU
B OpraHU3Me.

XapaKkTepHu30BaTh 3BOIIOLUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMI
CUCTEMBI Y )KUBOTHBIX

Hroro yacos 1o teme 17
10. | Tema «PASMHOKEHUE U PASBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUA | DOopMBbI Pa3MHOKEHHS OPTAHU3MOB: PackpsiBaTh coziepkaHue TEPMUHOB U
OpraHu3MOB Oecrosnoe (BKJIIOYasi BEreTaTUBHOE) U TIOHSTUI: Pa3MHOXKEHUE, IPOCTOE

moJsioBoe. Buasr 0ecrionoro
Pa3MHOXXEHUS: TIOYKOBaHUE,
criopyJsinus, pparMeHTaus,
KJIOHUPOBAHHUE.

JemoHcTpanuu

Tabauib! 1 cxeMbl: «BereratuBHoe
pa3sMHOXXeHue», « Turmsl 6ecrnoaoro
pPa3MHOKEHU», «PazMHOXKeHNE
XJIAMHAIOMOHAJIBI», «Pa3MHOKEHNE
ABIJICHBDY, «Pa3MHOXKEHUE THIAPHI)

JIeJIeHHE, TIOYKOBAHUE, CIIOPYJIALIMS,
BErE€TaTUBHOE PA3MHOKEHHE,
(dbparmeHTalys, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u/l (CriepMHil), SUIIEKIIeTKA,
3UroTa, KOHbIOTallMsl.

[lepeuncrarb 0COOEHHOCTH OECTIONIOT0
Y T0JIOBOT'0 Pa3MHOKEHUS OPraHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0€ecI10JI0ro pa3sMHOXKEHHSI OPraHU3MOB;
OHoIoruuecKoe 3HaueHue OecroIoro
Pa3MHOXKEHUS.

Paznuyate cniopy kak
CHEUATN3UPOBAHHYIO KIIETKY,
MpeAHa3HAYeHHYIO Jis1 OECIoJIoro
Pa3MHOKEHUS, U CIIOPbI OAKTepUid.
OOBACHATH NPENMYILECTBA M0JIOBOI'O
Pa3MHOXEHUS HaJl OECITONIBIM.
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PaCKpBIBaTI) POJIb KIIOHUPOBAHUA
B CCIICKIIUHU U CCIIBCKOM XO3SCTBE

10.2

[losoBoe
Pa3MHOXEHHE.
Metio3s

[TonoBoe pasmuoxenue. [looBeie
KJIETKH, WM TaMeThl. Metio3. Ctagun
Mmeno3a. [loBenenne xpomocom

B Mero3e. Kpoccunroaep.
buonorndyeckuii cMbIC Meo03a U
TMOJIOBOTO Iporiecca. Menos u ero
MECTO B JKU3HCHHOM ITUKJIC
OpTaHU3MOB.

JleMoHCTpanumn

Tabmuirel U cxeMbl: «Meiio3»,
«XPpOMOCOMBI»

PackpbiBaTh copepaHre TEPMUHOB U
MOHATUM: MEH03, OMBAJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCIpe/ICIICHUE;
KPOCCUHTOBEP.

PazanyaTh Ha M300pakeHUsIX (CXeMax,
Ta0auIax) U MUKpOTIpenapaTax 3peJibie
MOJIOBBIC KJIETKH MJICKOIUTAIOIINX 1
OpraHbl pa3MHOKEHHUS BBICHINX
pacTeHUN.

PackpeiBaTh CyniHOCTh M€03a,
XapaKTEPU30BaTh €0 OT/ICJIbHBIE
CTaJINM.

OnpenensaTe MeCTO Me03a

B 'KU3HEHHBIX IUKJIAX PA3JIMUHBIX
OpPTaHU3MOB.

OOBACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHTOBEpa, OMUCHIBATH €T0
MEXaHHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pa3yinyaTh OTACIbHBIC UX CTAUN

Ha MUKpOIIperapaTax 1 H300paKeHHUIX
(cxemax, Tabnuiax).

PackpbIBaTh 3BOJIFOIIMOHHOE 3HAYCHUE
MOJIOBOT'O Pa3MHOKEHUS OPraHU3MOB
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10.3

I"'ameTtorenes.
Oo6pazoBanue u
pa3BUTHUE MTOJIOBBIX
KJIE€TOK

[Ipen3zapoapliieBoe pa3BUTHE.
['amerorenes y :kuBOTHBIX. [Ios0BBIE
xene3bl. O0Opa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. CriepMaTroreHes u
ooreHe3. CTpoeHHUE MOJIOBBIX KJIETOK.
On1010TBOpEHKE U YMOPUOHATILHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JleMmoHcTpanuu

Tabmuirel U cxeMbl: «['ameToreHesy,
«CtpoeHue SULEKIETKN U
CIIEPMAaTO30U/1a.

Oob6opynoBaHme: CBETOBOMH MUKPOCKOIT;
MUKPOTIpEnapaThl SUIEKIECTOK U
CIIEPMATO30M/I0B.

JlaGopaTopHuas padora «3yueHue
CTPOCHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: TAMETOT€HE3, CIIEPMATOTECHE3,
OOT€HE3, CECMEHHUKH, SMYHUKH,
CIIEpPMAaTOrOHHMH, CIIEPMATOLUTHI,
CIIEpPMATH/IBI, CLIEPMATO30U/IBI,
OOTOHUU, OOLIUTHI, MTOJISIPHBIE TEJIBLIA,
ANLEKIIETKA, aKpOCOMA.

[lepeuncnsaTh CTaguy raMeETOreHe3a

Y )KUBOTHBIX.

OnuceIBaTh NPOLIECC TAMETOTEHE3A U
€ro IEepUObl, CTPOCHUE ITOJIOBBIX
KJIETOK.

Paznuuate ocoOeHHOCTH
CIIEpMAaTOreHe3a U OOreHes3a.
OnuceIBaTh NPOLECCH OCEMEHEHUS U
OIUIOOTBOPEHUS, PA3HbIE BAPUAHTHI
IIapTEHOIreHe3a

10.4

NuauBuayansHOE
pa3BUTHE
OPTaHU3MOB —
OHTOTI'CHE3

WuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOT'€HE3).
OMOpHOJIOTHS — HAyKa O pa3BUTUU
opranu3MoB. Mopgoeenes — oona

U3 21a6HbIX NPOOAEM IMOPUOTOSUL.
Konyenyus mopghocenos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha IPUMEPE JIATYILKH).

PackppiBath cosepkanne TEPMUHOB U
MOHSITUH: OTIOAOTBOPEHUE, 3UTOTA,
0J1acToMep, aKpOCOMHAs peaKIus,
MPOHYKJIEYC, MapTCHOTCHE3,
aMOpHOTeHEe3, ApodIieHne, Oactyna,
MOpYJIa, racTpyJia, Heupyna,
OpraHoTeHe3, SKToJIepMa, Me30/IepMa,
SHTOZIEpMA, 1IeJIOM, HEpBHAsI TPYyOKa,
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Hpobnenue. Tumbl gpobeHus.
Jlemepmunupoeannoe u
HeOepMUHUPOBaAHHOe OpobieHuUe.
bracmyna, mune 6nacmyn.
Ocob6enHocTH ApOoOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiius). 3aKiaaka
OpraHoOB M TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOIIIETOCS 3aPO/IbIIIIA
(aMOpHOHaNIbHAS UHIAYKINS ). 3aKiIaiKa
IJIaHa CTPOEHUS KUBOTHOTO KaK
pE3yNbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN reHOB. BimsgHaue
Ha HYMOPUOHATBLHOE PAa3BUTHE
pPa3ITUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpelbl.

JleMmoHCcTpanumn

[Toptper: X. [IInemas.

Tabauiel u cxembl: «OCHOBHBIE CTATUU
OHTOTCHE3a».

OobopynoBanme: Mmojienb «Luki
Pa3BUTHS JIATYIIIKH

Xopza, KUulleuHas Tpyoka.
Onpenensatb SMOPUOHATBLHBIN MEPUO
pPa3BUTHS OPraHU3Ma U ONKCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOneHust — 00pa3oBaHUE
OJTHOCIIOMHOTO 3apOo/IbIIia — OJIacTyIIbI;
3aBHCUMOCTH X0/1a APOOJICHUS

OT KOJINYECTBA JKEJITKA B THLEKIIETKE;
racTPYJISILIUIO U OPraHOTEHE3.
OOBsICHATH ATanbl JudPepeHInPOBKH
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIALHIO
AMOPHUOHATILHOTO PAa3BUTHS;
JIETEPMHUHALINIO U SMOPUOHAIBHYIO
MHAYKIINIO; TEHETUYECKUN KOHTPOJIIb
pa3BUTHS.

OO00CHOBBIBATH BPEAHOE BO3/ICHCTBUE
TabauyHOTO JIbIMa U aJIKOTOJIS Ha X0
AMOPHOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma YeJloBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[IpsiMmoe 1 HETIpsIMOE pa3BUTHE.
Pa3zButne ¢ meramopdozom

PackpeiBaTh conepikanne TEpPMUHOB U
MOHSTHUI: OHTOT'CHE3,
OCT3MOPHUOHAIBHOE Pa3BUTHE,
MeTamopho3, THYMHKA, POCT, CTAPEHUE,
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y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
JKUBOTHBIX. bHOJIOTMYECKOE 3HAUYCHUE
MPSMOTO U HENMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B rpupoae. Tumsl
pocTa )KUBOTHBIX. PAKTOPHI pETYIISIUN
pocCTa )KMBOTHBIX U yenoBeka. Ctaauu
MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTreHe3a 4yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TTPOLIECCHI.
JleMmoHcTpanuu

Tabnuib! u cxemsbl: «lIpsimoe u
HenpsMoe pa3BuTue», «Pazpurue
MaMCKOro XyKa», «Pa3BuTue capanumny,
«Pa3BUTHE JIIATYLIKI.

IIpakTnueckasi pabora

«BBIsIBICHHE TPU3HAKOB CXOCTBA
3apO/IbIIIEN TO3BOHOYHBIX KUBOTHBIX)

CMEPTb.

XapakTepu30BaTh MOCTIMOPUOHATBHBIN
MIEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepu3oBaTh IPSIMOE Pa3BUTHE U
€ro MepUOBI.

N3narate conepxanue TeoOpui
CTapeHUs1 OPraHU3MOB.

OOBICHATH OMOJIOTUYECKHUIN CMBICTT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHUE PACTECHUN

Pa3zMmHOXeHHEe U pa3BUTHE PACTCHUM.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM IIMKJIE PACTCHUM.
OO6pazoBaHue crop B Mpoiiecce Meno3a.
['ameTorenes y pacTeHui.
OIU10I0TBOPEHUE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J|BOIHOE
OTUUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSATHH: TameToduT, criopodur,
aHTEPUJIUU, APXETOHHUH, 3aPOCTOK,
METaCIIOpa, 3apOAbIIIEBbIN MEIIOK,
CUHEPTU/bI, AaHTUIIOABI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OILIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOu#, Meprobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMEHH.
MexaHu3MBbl peryisiiiui OHTOT€HE3A
Yy PacTeHUM U KUBOTHBIX.
JleMoHCTpanumn

[optpert: C. I'. HapammuH.
Tabauupl ¥ cxeMbl: «JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacrenuit», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», « KU3HEeHHBIN LUK
MOPCKOH KanmycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN HUKIT
ManopOTHUKAY, <« KU3HEHHBIN UK
COCHBI».

JlaGopaTopHasi paboTa

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIMX PACTEHUI»

XapakTepu3oBaTh 0COOCHHOCTHU
0ecrosoro U MoJIOBOTO pa3MHOKEHHUS
[[BETKOBBIX PACTCHHM.

Bbiaenste 0coOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTCHUM.
OnuceiBaTh MpoLecc JBOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHuil U OOBACHSTH €ro
MPEUMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Hroro 4yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus cranoBnenus | 1 Hcropus cTaHOBIIEHUS U Pa3BUTHSA PackpsiBaTh conepaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KAaK HayKH

TeHETUKH KaK Hayku. PaGoTbl

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

Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PaboTHI

H.K. Konwsuosa, H.1. BaBuiosna,

A.H. benozepckoro, I'.Jl. Kapneuenko,

MOHSTHUM: TeHETUKA, T'CH.
JleMOHCTpUPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE 3TAIlbI
Pa3BUTHSI TEHETUKU KaK HAYKH
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FO.A. ®unmnmuenko, H.B. Tumodeenra-
Pecosckoro.

JleMmoHCcTpanumn

[Toptpersl: I'. Menaens,

I'. e ®pus, T. Mopras,

H. K. Konrenos, H. 1. BaBuios,

A. H. benosepckui,

I'. 1. Kapnieuenko,

10. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIBI T€HETUKH

OCHOBHBIEC T€HETUYECKUE TTIOHITHS U
CUMBOJIBI. [ 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJuiebHbIC TE€HbI, aJIbTEPHATHBHBIC
MPU3HAKU, TOMUHAHTHBIA U
pelLeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEePO3UT0Ta, YNCTAS JIMHUS, THOPUIBI,
reHoTuMn, ¢peHoTur. OCHOBHBIE METOIbI
TCHETHUKH: THOPUI0JIOTUUSCKUH,
IIUTOJIOTUYECKUI, MOJICKYJISIPHO-
TCHETUYECKUU.

JdemoHcTpanuu

Tabaunpl: «MeTopl TCHETHKNY,
«CXxeMbl CKpEeLIBaHUS.
JlaGopaTopHasi pabora

«JIpo3odrira kak 00BEKT TEHETHICCKHIX
HUCCIIEI0OBaHUI

PackpriBaTh conepxaHre TEpPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTD,
HACJIEJIOBaHUE, U3MEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIETIbHBIE TeHbI (JLIETN),
aJIbTEPHATUBHBIC PU3HAKHU,
TOMO3UTOTa, TE€TEPO3UTOTA,
JOMHUHAHTHBIA PU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasK IMHUS, THOPHUIBI.
ITosb30BaThCS TEHETUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUUTS 3aIUCH CXEM CKPEIINBAHUS

NToro yacos 1o reme
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12

Tema «3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

12.1 | 3akoHOMEpPHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpriBath copepkaHue TEPMUHOB U
HacCJICJOBAHUS ITepBrIit 3akoH MeHens — 3aKOH MOHSATUN: MOHOTUOPHUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPHUIOB IEPBOTO CKPEIIMBAHUE, YUCTOTA TAMET,
MounorubpuaHoe nokoJjeHusd. [IpaBuiio TOMUHHpPOBAaHUS. | JOMUHHUPOBAHUE, PACIICTIICHUE
CKpEILIUBAHUE Bropon 3akoH MeHienst — 3aK0H MPU3HAKOB.

pacIIeIUICHUs ITPU3HAKOB. OnuceiBaTth OnbITE . Mennensa
[{uTtonornuyeckne OCHOBBI 10 U3YUYECHUIO HACIIEI0BAHUS OJTHOU
MOHOTHOPHUTHOTO CKpPEIIUBAHUS. Iapbl [IPU3HAKOB Y TOPOXA IMOCEBHOTO.
['mnoTe3a YuCTOTHI raMeT. [IpuBOIUTH POPMYTUPOBKH IEPBOTO U
JlemoHcTpanuu BTOpOro 3aKoHOB ['. Menpens (3akoHa
IToptper: I'. Mennens. eauHo00pa3usi TMOPUJIOB MEPBOTO
Tabauiiel U cxeMbl: «llepBbIit U BTOPO | TTOKOJICHUS, 3aKOH PaCIISTIIICHUS
3aKOHbI MeHaemns. MPU3HAKOB) U OOBSICHITH UX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUIsL JEMOHCTPAIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHUOPHUIHOTO
eauHo00pasusi THOPUIOB IEPBOTO CKpEILUBAHUSA U PEIIaTh TEHETHYECKUE
MTOKOJICHHSI ¥ paCIICIICHUS PU3HAKOB; | 33J]Ja4l HAa MOHOTHOPUAHOE

CBETOBOM MUKPOCKOI, MUKpOTIpenapar: | CKpeluBaHue

«JIpozodumay.

IIpakTnueckas padora «3yuenue

PEe3yJabTaTOB MOHOTHOPUIHOTO

CKpEIIUBAHUSA Yy IPO30(DUIIBI

12.2 | Ananusupyroriee 1 AHanM3upyrolIee CKpEeIMBaHue. PackpsiBaTh conepxanne TEPMUHOB U
CKpEILIMBAHUE. IIpomMexyTOUHBIN XapaKkTep MOHSATUI: aHAJIM3UPYIOLLEE
Henonnoe HacienoBanus. Paciennenne CKPEIIMBAHUE, HETIOJIHOE
JOMUHHUPOBAHHE MIPU3HAKOB MIPU HEMTOJTHOM JOMUHUPOBAaHUE, KOJJOMUHUPOBAHUE.
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JTOMUHHUPOBAHUHU.
JleMmoHCTpanumn

Tabauilbl U CXEMBbI: « AHATU3UPYIOIIEE
CKpemuBanuey, «Henomnoe
JIOMUHHUPOBAHHEY

CocCTaBIsATh CXEMBI AHAJIU3UPYIOLICTO
CKpCIIBaHUA U PCIIATb TCHCTHYCCKHC
3a/1a491 Ha aHAJIM3UPYIOIICC
CKpPCIINBAHUC U HCIIOJIHOC
AOMHWHHUPOBAHHC

12.3 | Iurnbpuaaoe Jurubpunnoe ckpemmBanue. Tpetuit | PackpeiBaTh copepkaHne TEPMUHOB U
CKpEIIBaHUE 3aKOH MeH/1e1s1 — 3aKOH HE3aBUCUMOTO | IOHSTUI: TUTMOPUIHOE CKPEIIMBAHUE,
HACJIEI0BAHMSI IPU3HAKOB. (EHOTUNTMYECKUI paJUKal.
[{uToIOrM4ecKrue OCHOBBI OnuceiBaTh onbIThI . Menaens mo
JUTHOPUIHOTO CKPEUTUBAHHUS. W3YYEHUIO HACIEAOBaHUs ABYX Map
JleMOHCTpanuu IIPU3HAKOB Y FOPOXa MOCEBHOTO.
[Toptper: I'. Mennens. [TpuBoauTH POPMYIUPOBKY TPETHETO
Tabauiiel U cxembl: «TpeTuii 3akoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBUCUMOTO HaCJIeI0BaHUS
OobopyaoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHSITH €T0
JUIS1 IEMOHCTPALIMH 3aKOHA LUTOJIOTHYECKUE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBAHUS [IpumeHsITP MATEMATUYECKUN PACUET C
MIPU3HAKOB; CBETOBOW MUKPOCKOII; MOMOILBIO (PEHOTUIMYECKOTO paiuKalia
MuKponpenapar «Jlpo3zoduna. U METOJ1a IEPEMHOKEHUSI BEPOSITHOCTEN
IIpakTnueckas pabora BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
«M3yueHne pe3ynbTaToB MMOTOMKOB 110 (DEHOTUITY U TCHOTHITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CocCTaBisTh CXEMbI TUTUOPUTHOTO
y IpO30QUITBI» CKpEILUBAHUS U PELIaTh FTEHETUYECKUE
3a/layu Ha TUTHOPUIHOE CKpElIMBaHue
12.4 | CuenneHnoe CuenyieHHOE Hacje0BaHUE MPU3HAKOB. | PackpbiBaTh cojiepKaHue TEPMUHOB U
HacCJIeq0BaHue Pa6otel T. Moprana. CuersieHHOe IIOHATHMN: CLIETUIEHHOE HACJIEIOBAHNUE,
MIPU3HAKOB. HAaCJIEJOBAaHUE T€HOB, HAPYILIECHUE HapylIeHUs CUEIUICHHS TEHOB,
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XpOMOCOMHas TEOPHsI
HACJIEJICTBEHHOCTU

CUEIUICHUS] MEXAY T€HaMU.
XpoMocOMHas Teopust
HACJIEICTBEHHOCTH.
JleMoHCcTpaMu

[Toptper: T. Mopras.

Tabauue! u cxembl: «ClerieHHOe
HacJeJJOBaHUE MPU3HAKOB

y Ip030(DUITBD.

OobOopynoBanme: MOJETb

JUISL IEMOHCTPALINU CLIETJIEHHOTO
HacJIeJIOBaHUs IPU3HAKOB.

KPOCCHUHI'OBEp, PEKOMOUHAIINSI TEHOB,
TF€HETUYECKUE KapThl, MOPTaHU/IA.
[IpuBOIUTH POPMYTUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIJIEHHOTO
HAaCJICJOBAHUS TEHOB U 3aKOHA
HapyIICHUs CUCIICHUS] MEXK Ty T€HAMMU )
U OOBSACHSTH UX IUTOJIOTMYECKUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPUU
HACJIEICTBEHHOCTH.

Pemate renernyeckue 3agauun

Ha CLEIUICHHOE HACJIEIOBAHUE TEHOB U
HAPYILICHUE CUCIUICHUS MEXAY TEHAMU

12.5

['eneTuka nmosa

I'enernka nosia. XpoOMOCOMHBIN
MEXAaHU3M ONPEAECTCHUS oA,
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMEBI.
['omorameTHbIil U TETEPOTAMETHBIN
non. ['eneTnueckas cTpykrypa
MOJIOBBIX XpoMocoM. HaciienoBanue
MPU3HAKOB, CLETIJIEHHBIX C TIOJIOM.
JemoHcTpanuu

Tabymiel U cxembl: «I eHeTHKa 1moJay,
«Kapuotun uenoseka», «Kapuotun
Tpo30d b, «KapuoTHm NTUITBD

PackpsiBaTh conepxaHne TEPMUHOB U
MOHSITUI: AyTOCOMBI, MOJIOBBIE
XPOMOCOMBI, TOMOTAaMETHBIN MOJI,
reTeporaMeTHBIN OJI.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
OTPENIECIICHHS TI0JIa Y OPraHU3MOB.
[TpuBOAMTE TPUMEPHI HACIIETOBAHUS
MPU3HAKOB, CIIETIJIEHHBIX C TIOJIOM.
CocCTaBIIITh CXEMBI CKPELIMBAHUS U
pelIaTh TEHETUYECKUE 3a/1a4l Ha
HACJIEJOBAHUE NMPU3HAKOB, CLIETIIIEHHBIX
C TIOJIOM.
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[TpuBOANTH IPUMEPHI TCHETHYECKHIX
3aboJieBaHUM U 1e(DEKTOB

y OpPTaHU3MOB, CBSI3aHHBIX C ITOJIOBBIMHU
XPOMOCOMaMH

12.6 | I'eroTum kak
LEJIOCTHAS CUCTEMA

['enoTun xak 1eJ0CcTHas CUCTEMA.
[LnerioTponust — MHOKECTBEHHOE
JEUCTBHUE reHa. MHOXEeCTBEHHBIN
ajuenm3M. B3anmoaelicteue
HEaJJICJIbHBIX I'CHOB.
KommiemeHTapHOCTB. DTIuCTa3.
[Tonumepust.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke (PU3UOJIOTHICCKHUX MPOIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUA.
I'eneTnueckue MexaHU3MBbI
CHUMOHOTICeHE3a, MEXaHU3MBbI
B3aUMOJCHUCTBUA «XO35IMH — MMAPA3UT
U «XO3SIMH — MUKPOOHOM).
['eneTnyeckure acrieKThl KOHTPOJIA U
W3MEHEHMS HACJICACTBEHHOM
nH(pOpMaIU B TOKOJICHUSX KIJIETOK

Y OPraHU3MOB.

JdemoHcTpanuu

TaOmuiel U cxeMbl: « MHOKECTBEHHBIN
ajutenu3My; «B3anmoielicTBrEe TeHOBY

PackpbiBaTh copepxaHre TEPMUHOB U
MMOHATHI: MHOKECTBEHHOE JEHCTBUE
reHa (TuieloTponus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MOJINMEPHSL.

Omnpenensath GopMbl B3aUMOICHCTBUS
aJICJIbHBIX M HEaJJICJIbHBIX T'€HOB.
[IpuBOINUTH TPUMEPHI IIEUOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemartn reneTndeckue 3aga4u

Ha B3aHMMO/JICHCTBUE HEAJICTIbHBIX
I'CHOB

NToro yacos 1o reme

10
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13

Tema «3akoHOMEepPHOCTH U3MEHYHUBOCTH»

13.1 | U3MeHYHBOCTH 1 B3anMopeiicTBre reHoTHIa U CPEIb PackpriBath copepkaHue TEPMUHOB U
npu3HaKoB. Byl pu GopMUPOBAHUU (PEHOTHIIA. MTOHSTHI: H3MCHYUBOCTD,
M3MEHYUBOCTH N3MeHYHBOCTH TPU3HAKOB. HEHACJICJCTBCHHAS NU3MCHUYNBOCTD,

KadecTBeHHBIE W KOJTMYECTBEHHEIC HACJIeJICTBEHHAs NU3MEHYNBOCTb.
npu3HaKu. Bujsl ”3MEHUUBOCTH: CpaBHHUBaTh HEHACJICICTBCHHYIO
HEHACJIEACTBEHHAS U HACJIEACTBEHHASA. | M3MEHYHMBOCTE C HACJICICTBCHHOM.
JleMOHCTpaun [IpuBOIUTH IPUMEPHI KaU€CTBEHHBIX 1
Tabaump! 1 cxeMbl: «Buapl KOJTMYECTBEHHBIX MTPU3HAKOB
U3MEHUYHBOCTH). OpraHU3MOB, MTPOSBICHUM
O6opynoBaHue: KUBbIC U repOapHbIe | y OpraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILUISIPbl KOMHATHBIX PACTEHUIH; HACJICICTBEHHON U3MEHUYHBOCTH
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3IMYHBIMHU BUJAMU U3MEHUYHNBOCTH

13.2 | MoaudukarmonHas 2 MopaudukannoHHast U3MEHYUBOCTb. PackpsiBaTh conepxanne TEPMUHOB U
M3MEHYHMBOCTD Pons cpeast B hopmMupoBaHuu MOHSATHI: MOAU(UKAITMOHHAS, WIIH

MO (PUKAIIMOHHOW U3MEHUMBOCTH.
Hopma peakuyu npusHaka.
BapuanuonHbii psi1l 1 BapualiOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOAU(PUKALMOHHON N3MEHUNBOCTH.
JlemoHcTpanuu

TabauIbl U CXEMBI:
«MoaudukamoHHast U3MEHYUBOCTHY.
OO0opynoBanme: XMBbIE U repOapHbIC
DK3EMIUISIPBI KOMHATHBIX PACTCHMI;
pucyHku (potorpadun) ;KUBOTHBIX

(deHoTunuyeckasi, I3AMEHYUBOCTb,
BApHUAHTA, BApUALIMOHHBIN P,
BApUALIMOHHAs KpUBasi, HOpMa
pEeaKIuy IPU3HAKA,

MOIU(DUKALIAH.

XapakTepu3oBaTb CBONCTBA
MOAU(PUKALIMOHHON U3MEHUHNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHELIHEN
Cpelbl B pa3BUTHH MOJIU(DPUKAIIIOHHOM
U3MEHYHMBOCTH Y OPTaHU3MOB.
CtpouTh BapHallMOHHBIE PSbI U

88




C IpUMepaMu MOTU(UKAITMOHHON
M3MEHYUBOCTH.

JlaGopaTopHnasi paGora
«HccmenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.
[TocTpoeHue BapuallMOHHOTO psijia U
BAPHUALIMOHHON KPUBOI»

rpaduK KpUBOH HOPMBI PEAKIUH
[IPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3 | I'enoTunuyeckas ['enoTMnMUeckas N3MEHYUBOCTb. PackpbiBaTh cojiepKaHUE TEPMUHOB U
U3MEHUYHMBOCTb. CBoiicTBa TCHOTUITMYECKOM TTOHSITHI: KOMOMHATHBHAS
KomOnHaTnBHAas U3MEHYMBOCTU. BUIBI TCHOTUIIMYECKON | M3MEHYMBOCTh, MyTaI[MOHHAS
U3MEHUYMBOCTD W3MEHYMBOCTH: KOMOMHATHUBHAS, M3MEHYHNBOCTh, KOMOMHAITUHY, MYTaIIHH.

MYTallMOHHAS. XapakTepu30oBaTh CBOMCTBA
KomOnHaTnBHAs N3MEHYHBOCTb. FeHOTHUITUYECKON M3MEHUYHNBOCTH.
Mei103 1 0I0BOM MPOLIECC — OCHOBA OnuceIBaTh MEMO3 1 MOJOBOM MPOIIECC
KOMOHMHATHBHON M3MEHYHNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTAHU3MOB
Ponp koMOMHATHBHON H3MEHYNBOCTH KOMOWHATHBHOM M3MEHUYNBOCTH.

B CO3JJaHUH T'e€HETHUECKOTO IToka3piBaTh HA KOHKPETHBIX PUMEPAX
pazHooOpasus B Ipeeiax 0gHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHU/JIA. B CO3/IaHUU I'€HETUUYECKOTO
JdeMoHCcTpanuu pa3zHoOOpasus OPraHu3MOB B IIPeJIeiIax
Tabmunel 1 cxeMmbl: « KoMOrHaTHBHAS OJJHOT'O BHU/IA.

U3MEHYUBOCTBY, «Menos», CpaBHUBATH T€HOTUITNYECKYIO
«O1Io10TBOPEHUE M3MEHYUBOCTh C MOJIU(PUKAIIMOHHOM

13.4 | MyrauuonHas MyTanoHHass U3MEHYUBOCTH. Buibl PackpsiBaTh conepKaHue TEPMUHOB U
U3MEHUYMBOCTb. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSTUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTallMOHHOTO WHIYLUUPOBAHHBIC MyTAallMU. SIA€pHbIE | MOJUIUIOUINS, aHEYILJIOUIUSI, MyTaHT,
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npoiiecca.
OIUTeHETHUKA

Y TUTOIIa3MaTUYECKUE MYTallNH.
CoMaTthiecKkue 1 MoJIOBbIE MyTallUH.
[TpyunHBI BO3BHUKHOBEHHS MYTAIMM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Tpolecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON M3MEHYUBOCTH
(H.A. BaBunos). Buesinepnas
M3MEHYMBOCTh U HACJICICTBEHHOCTb.
Inueenemuxa u INUSEHOMUKA,

POJIb SNULeHemuuecKux haxmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
GeHomunuyeckux NpUHaAKo8

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. . Basuios.

Tabuuiibl u cxembl: «['eHeTHUECKHE
3a00J1eBaHMS YeJIOBEKay, « Bubl
MYTaLum».

OO6opynoBaHme: )KUBbIE U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (doTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMHU BUJIAMU
W3MEHUYUBOCTH.

MYyTareHsl.
[IpuBOINTH MpUMEPHI MyTaLlN,
BCTPEUYAIOIINXCS Y PA3HBIX OPIraHU3MOB.
Knaccudummpoats mytanuu

10 pa3HbIM OCHOBaHHUSIM.

Paznuuatek Ha n300pakeHUsIX (cxemax,
Ta0JauIax) TCHHbIC MyTallUH,
XPOMOCOMHBIE MEPECTPONKH PA3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINY, THBEPCUU; T€HOMHbIE
MyTAallWH.

CpaBHUBaTh MEX]1y COOOU MyTaIluu
Pa3HbIX BUIOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOW M3MEHYHBOCTH.
HasbiBaTe npuunHbl MyTannid,
BBISIBJISITh UCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXarOUIEn cpeie
(KOCBEHHO).

[IpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HacJIeACTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunoBa u 000CHOBBIBATh €T0
3Ha4YEHUE ISl IPAKTUKHU CEITbCKOTO
X031CTBa
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IIpakTuyeckasi padora
«MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX

MHUKpOTpenaparax)»
Hroro yacos no teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'eneruka 4JenoBekxa. 3 Kapuotun uenoBeka. MexayHapoaHas | PackpsiBaTh cojepikaHue TEPMUHOB U
MeTtopl IporpamMmma MCCeI0BaHus TeHOMa TOHSITUI: CEKBEHUPOBAHUE, KapTa
MEIUIITHCKON yesoBeka. MeToIbl U3y4eHUsI TEHETUKHU | XPOMOCOMBI, MPOOaH/I, HACJIEICTBEHHBIE
TeHETUKH YyeJI0BEKa: reHeaJOrnuecKui, 0osie3HU (MOHOTCHHBIE, ITOJTUTCHHBIE,

OJIM3HEIOBBIN, IIMTONCHETHYCCKHI,
MOMYJISLIMOHHO-CTAaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE OMpeIesICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomomiwto I1I[P-ananu3a.
HacnencrBennsie 3a00J1eBaHUs
yesoBeKa. [ eHHbIe U XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snu

C HacJIeICTBEHHOU
MPEeAPaCOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON T'€HETUKH

B MIPEIOTBPAIIICHUU U JICYCHUHU
FeHETUYECKUX 3a00J1eBaHUI YeI0BEKA.
MenuKo-reHEeTUYECKOe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
KieTKHU. [IoHATHE «TeHEeTUYECKOTO

Te€HHbIE, XPOMOCOMHBIE), MEUKO-
Tr€HETUYECKOE KOHCYJIbTUPOBAHME,
JI0OPO/I0BAasl TUAarHOCTHKA, aMHUOLICHTES.
[lepeuncnarb 0COOEHHOCTH U3YUEHUS
TE€HETUKHU Y€JIOBEKA U METO/IbI
MEIUIUHCKON T€HETHKHU.
XapakTepu3oBaTh METOJIbI U3yUEHHUS
IE€HETUKH YeJI0OBEKA (TeHEATOTHYECKUIA,
OM3HEIOBBIN, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
NOMYJISILUOHHO-CTATUCTUYECKHI ).
OnuceIBaTh 1EH, 33]1a44 U
JOCTHXKEHHUS MEKTyHApOIHOU
nporpammsl «I'€HOM YenoBeKay.
Paznnuatek Ha n300pakeHusX (cxemax,
TabnMIax) KapThl XPOMOCOM
(renetnueckue, puznyeckue,
CUKBEHCOBBIC).
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rpy3a». OTUYECKHE aCIIEKThI
UCCJIeIOBaHMM B 00J1acTU
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue (PaKTOPbI MOBHIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MYeCKOMYy U XUMHYECKOMY
3arpsiI3HEHHIO OKPYXKAIOLIEH CPEIbl.
['eneTnueckas npeapacrnoioKeHHOCTh
YeJI0BeKa K NaTOJIOTHUSIM.
JlemoHcTpanuu

Tabauue! u cxeMbl: «Kapuotun
yenoBeKay, «MeTobl U3ydeHus
IeHETUKU YeNloBeKay, «['enernueckue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTnueckasi pabora
«CocraBieHHe U aHAJIN3 POAOCIOBHOIN

OnuceIBaTh METO/IbI COBPEMEHHOIO
OMpeIeJICHHs] TEHOTUIIa OpTaHU3Ma;:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UUCIIC

¢ nomouupto II1[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHBIC
3a00JIEBaHMS YEJIOBEKA U 3a001eBaHUS
C HACJICJICTBEHHOM
MPEAPACIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIE3HU

C HACJEICTBCHHON
MPEAPACTIONOKEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKIY
HAcJIEACTBEHHBIMHU 3200J1€BaHUSIMU

YeJI0BEKA U UX TEHETUUYECKOH OCHOBOIA.

OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHUS
B IPEIOTBPALLICHUN U JICYEHUU
HACJIEACTBEHHBIX 3a001€BaHNI
YyeJIoBeKa

HToro yacoB 1o reme 3
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHUS 1 JloMecTuKauus u ceneKuusl. PackpsiBaTh coziep:kaHne OCHOBHBIX

CCIICKIINN

3apokAeHUE CENCKIINU 1
JIOMECTUKAIIUU. YUeHHe
H.M. BaBunosa o LlenTpax

MMOHATUM: CEJICKIUS, JOMECTUKALIHSI,
NIPUMUTHUBHAS CEJICKIIUA,
KOMOWHATHUBHASI CEJICKIIHS, COPT,
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MIPOUCXOXKJIEHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHHuil. Ponb cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEICTBEHHON U3MEHYNBOCTH
H.N. BaBuinosa, ero 3HaucHHUE

JUISL CETIEKITMOHHOM paOoTHI.
JleMoHCTpanumn

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabuuiibl u cxembl: «LleHTpbI
MIPOUCXOXKJICHUSI © MHOTO00pa3us
KYJbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEJICTBEHHON U3MEHUYNBOCTI.
JlaGopaTopHasi pabora
«M3yuenne copToB KyJIbTYPHBIX
PACTEHUM U OPOJ JOMAIIIHUX
KUBOTHBIX)

1opoja, ITaMM.
[lepeuncnsaTh OCHOBHBIE ATaIlbl
Pa3BUTHS CEJICKLIMM KaK Ipolecca v
HayKH.

XapaxkTepu3oBaTh COAECPKAHUE YUCHUS
H. W. BasuiioBa o Ilenrpax
MIPOUCXOXKICHUSI © MHOTOOOpa3us
KYJbTYPHBIX PACTCHUH.

ITokaswiBaTh L{eHTpHI MPOUCXOKICHUS U
MHOT000pa3us KyJIbTYPHBIX PAaCTEHUH U
[leHTpbl JOMECTUKAIIUU JOMAITHUX
JKUBOTHBIX Ha KapTe MUPa, CBSA3bIBATh
UX MECTOIIOJIOKEHUE C 0OYaraMu
BO3HUKHOBEHUSI APEBHEUIITUX
[ABWJIN3AIAH.

CpaBHUBATh COPT, NOPOAY, IIITAMM

C BUJIaMHU-POJUYAMH.

OO0o0CHOBBIBAThH 3HAUCHHUE 3aKOHA
TOMOJIOTMYECKUX PSJIOB B
HACJICICTBCHHON N3MEHUNBOCTH

H. 1. BaBusoBa s ceneKIIMOHHON
padoTHI.

OmnuchiBaTh NEPCIEKTUBEI
JIOMECTHUKAIIUH U CO3JIaHUE HOBBIX
COPTOB KYJbTYPHBIX PACTEHUMN, TTOPO/T
JIOMAIITHUX JKUBOTHBIX M IITAMMOB
MHKPOOPTAHU3MOB
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15.2

MeTtoapl
CEJICKIIMOHHOU
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BaHHE
TeHETHYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.

N cKkycCTBEHHBIM 0TOOP: MACCOBBIN U
WHJIUBUIYAJIbHBIN. DTaIbl
KOMOMHAITMOHHOM CEJIeKITHH.
HcnbiTaHne npon3BoAUTENEH

110 TOTOMCTBY. OTOOp 110 TEHOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHIIA
IIOTOMCTBA U OTOOP IO TEHOTHUITY

¢ nomonipio aHanuza JJHK.
HcKycCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKIIMOHHOM padoTHI.
PagnaninoHHbBIN 1 XUMHYECKUHN
MYyTareHe3 Kak ICTOYHUK MYTallui

Y KYJbTYPHBIX (OPM OpPraHU3MOB.
Hcnonp3oBaHrE TEHOMHOTO
pPEIaKTUPOBAHUSA U METOJIOB
pexomOuHanTHBIX JJHK nms monmyuenust
HCXOJIHOTO MaTepuasa JJis CEJICKIHH.
[Tosryuenue nmoJumiIon0B.
BuayTpuBugoBas ruopuan3aims.
bau3kopoacTBEHHOE CKpENUBAHUE,
unu uHOpuauHT. HepoacteenHoe
CKpeNIMBaHue, WIh ayTOPUIUHT.
I'eTepo3uc v ero npu4YUHSI.
Hcnonp3oBaHue rerepo3nca

B ceniekiuu. OtnanéHHas
rubpuanzanus. [Ipeogonenue

PackpriBatTh copepxaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, SKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEILIMBAHUE, WU
WHOPUJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WA ayTOPUANHT, YUCTAas]
JUHUSA, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBaHHUE,
HCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MyTAareHsl, MOJUIIIOU b, OTAAIEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE METO IbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBIN OTOOD U
rUOpUIN3aLIUIO.

CpaBHUBATh MacCOBBI UCKYCCTBEHHBIM
0TOOp C MHAUBUAYAIbHBIM, IOKA3bIBATh
UX 3HAYEHUE JUIS CEIEKLINN
KyJIbTYPHBIX PACTEHUU U JTOMalTHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPHI
OTJAIIEHHOM TMOPUAM3AIINY B CEJICKIINU.
OnuceiBats onwIT I'. . Kaprieuenko

10 TIPEOIOJICHUIO OCCTLTIOAMS
MEKBHIOBBIX THOPUIOB.

Paznnuatek Ha n300pakeHusX (cxemax,
TabNIMIaX) Y OTAEIBHBIX
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OecII0/1usi MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIUU PACTCHUN U
XKUBOTHBIX. «3€1E€Has peGoOYUsLY.
CoxpaHeHre U U3yYeHUE TeHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JUKUX pOAUYEH 1JIsl CO3aHUsI HOBBIX
COpPTOB U THOPHUIOB
CEIIBCKOXO3SIICTBEHHBIX KYJIBTYD.
U3zyuenue, coxpanenue u ynpasnenue
2EHEeMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEISX
VAVYULEHUSL CYUWeCNBYIOUUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem CO8peMeHHbIX
Memo008 HaAYHUHBIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepcnekmueHbLX
MexXHOI02UU.

JemoHcTpanuu

IToptpetsr: H. U. BaBuiios,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. beses.

Tabanie! 1 cxeMbl: «MeToabl
cenekuuny, «OtmanéHnas
rubpuanzanusy, «Myrtarenesy.
JlabopaTtopHas paGora

«3yueHune METOI0B CEEKIUU

MPEJICTABUTENIEH KOHKPETHOTO COpTa U
MOPOAbI XO35IMCTBEHHO IICHHBIEC
MIPU3HAKHU, HEOOXOIUMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUU

B 00eCcTie4eHUH NPOJOBOTILCTBEHHOM
0e30IMacHOCTH YEJIOBEUECTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPBI
JOCTHKEHUH CEJIEKIIUN KYJIbTYPHBIX
PACTEHUH U JIOMAIIIHUX KUBOTHBIX

B Poccun

95




pacTEHUIN»

IIpakTnuyeckast padora
«IIpuBHUBKa pacTCHUIN.
JIKcKkypceust « OCHOBHBIE METO/IBI U
JIOCTUKEHUSI CEJNIEKIIUNA PACTCHHI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIMIO, IIJIEMEHHYIO (hepMy,
COPTOUCIIBITATENIbHBIN YYaCTOK,

B TEIJINYHOE XO351CTBO,

B JIaA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAyYHOTO LIEHTPA)»

Hroro yacoB no TemMe 4
16 | Tema «bHOTEXHOJIOTUA U CHHTETHYECKAsA OMOJIOT M
16.1 | buorexHonorus Kak 1 OOBEKTHI, UCTIOTB3YEMbIC PackpsiBaTh conepxanne TEPMUHOB U
HayKa U OTpaciib B OMOTEXHOJIOTHH, — KJIETOYHBIC U MTOHSTHI: OMOTEXHOJIOTHS,
MPOM3BOJICTBA TKaHEBbIC KYJIbTYPHI, TpaauIlMOHHAsE OMOTEXHOJIOTHS,

MHUKPOOPTraHU3MBbI, UX XapaKTEPUCTUKA.
TpaaunmonHast OMOTEXHOJIOTHS:
xJie00reueHue, MoJTyIcHUE
KUCJIOMOJIOYHBIX MPOJYKTOB,
BUHOZENIE. MUKpOOHOJIOTHYECKUN
cunTe3. OOBEKTHI
MUKPOOUOJIOTUUECKUX TEXHOJIOTHIA.
[IpousBoACTBO O€NKa, AMUHOKHUCIIOT U
BUTaMHUHOB.

JeMoHCTpanumn

Ta6mwmiel 1 cxemsbl: «lcrons3oBaHue

MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHIECKAsT TEXHOJIOTH.
[lepeuncnarh HanpaBIeHUS
OMOTEXHOJIOTHH; 1IeJIN U 33]1a4H,
CTOSIIIIHAE TIepe] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yeMbI€ B OMOTEXHOJIOTUH, —
KJIETOYHBIC U TKAHEBbBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnucbIBaTh OCHOBHBIE METO/IbI
TPaJAUIIMOHHON OMOTEXHOJIOTHH U
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MHUKPOOPTaHU3MOB B TIPOMBITINICHHOM
MIPOU3BOJICTBEY.

JlaGopaTopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJOTUM.

IIpakTuyeckasi padora
«ITonyyeHre MOJIOYHOKUCIIBIX
MPOTYKTOBY.

Ikckypeus «buorexnonorus —
Ba)KHEHIIIasi MPOU3BOAUTEIbHAS CUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

TOCTHKEHUST MUKPOOHOJIOTHIECKOM
TEXHOIOTHH.

OOOCHOBBIBATEL 3HAUEHUE
OHOTEXHOJIOTUH

IUUIS CEIILCKOXO3SHCTBEHHOTO
MIPOU3BOCTBA

16.2

OcHOBHBIC
HanpaBJICHUS
CHHTECTHUYECKOU
OMOJIOTHH

Co3pnanue TeXHOJIOTUI U
MHCTPYMEHTOB LIEJICHATIPABICHHOTO
M3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TTOTYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COAEPXKALIMX HE BCTPEUAIOIIUECS

B IIPUPOJI€ OMOCUHTETUYECKHUE Ty TH.
Knerounas nnxxenepus. MeTosl
KYJIbTYPbI KJIETOK U TKAHEW PACTCHUH U
*KuBOTHBIX. KprobOanku. Comatnueckas
rUOpUAN3ALINAS U COMATUUECKUI
smOpuorenes. Mcmoap3oBanue
rarIOuJI0B B CEJNIEKIIMU PACTCHUM.
Ilonyuenue MOHOKIOHANbHBIX AHMUMEL.

PackppIBath comepxannue TEPMUHOB U
TIOHSATHI: KJIETOYHAS HHKCHEPUSI,
KJICTOYHAS TEXHOJIOTHSI, METOI
KyJbTYPBI KIIETOK M TKaHEH,
TOTUTIOTEHTHOCTD, TUTFOPUTIOTEHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAJILHOE
pPa3MHOXEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3AIINS, TaIIOU b, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MOJIMKJIOHATBHBIE
aHTHUTEIA, METOJT TPAHCIUIAHTAIIUH LD,
KJIIOHHPOBAHHUE.

XapakTepu3oBaTh OCHOBHBIC
HaIlpaBJICHUS CHHTCTHYCCKOU
OMOJIOTHH.
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Hcnonvzoeanue MOHOKIOHAIbHBIX U
NOJUKIOHATbHBIX AHMUMe

6 meouyune. VICKyCCTBEHHOE
OILUIOAOTBOpEHKE. PekoHCTpyKIIMs
AWLEKIIETOK U KJIIOHUPOBaHUE
YKABOTHBIX. METOI TpaHCIIIIaHTAllUH
Anep KIEToK. Texnonocuu
0300pO6IeHUS, KYIbMUBUPOBAHUS U
MUKPOKIIOHATIbHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHCTpanumn

Tabauiiel u cxembl: «Kinetounas
WHKCHEPHS

OnuceIBaTh Ha KOHKPETHBIX TPUMEpPAX
METO/bI KJIETOYHOU UHIKECHEPUHU.
[IpuBOINUTH pUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX
AHTUTEI B MEJIULIVHE.

OnueHuBaTh 3HaYCHUE CUHTETHYECKOU
OMOJIOTMH ISl CEIIBCKOTO XO35HCTBA U
MEIULIVHBI

16.3

XpoMocomHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
opaanuzmo8. J1ocTKeHUs u
IIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE POOIIEeMbl TeHHOU
WH)XCHEPUH.

JemoHcTpanuu

Tabmauib! u cxembr: «['eHHAs
WHKEHEPUS»

PackpbIBath conepxanue TEPMUHOB U
MOHATUI: TEHHAs! UHXKEHEPHSI,
PECTPUKIIMOHHBIE SHAOHYKJIEA3bI
(pecTpuKTa3bl), JIUIKUE KOHIIBI,
MJ1a3MHU/JIbI, PECTPUKIIUS, TUTUPOBAHUE,
TpaHchopmariusi, CKpUHUHT,
TPaHCT€HHbIE (TEHETUYECKH
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PENPOTYKTUBHOTO
Y TEPANEBTUYECKOr0 KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
TEHETUYECKOU MHIKEHEPUH.
XapakTepu3oBaTh JOCTHKEHHS TEHHON
WHKEHEPHH.
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OneHuBaTh HSKOJIOTUYECKHE U
ATUYECKUE NPOOIEMbI KIOHUPOBAHUS U
CO3aHMs TPAHCTEHHBIX OPraHNU3MOB,
IIEPCIIEKTUBBI PA3BUTHUSA XPOMOCOMHOU
Y TEHHON MHXEHEPUH

16.4

MeauuuHcKkue
OMOTEXHOJIOTUN

Menummackrue OMOTEXHOIOTUH.
TIlocmeenomnas yugposas
meouyuna. ILP-ouacnocmuxa.
Memabonomuwiii ananus,
2eHOYEeHMPUYECKUL AHAIU3
npomeoma uenosexa 0Jis OYeHKU
COCMOsIHUSL €20 300POBbAL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-b6uounsicenepus s pazpabomku
@DyHOAMEeHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOI02ULL, CO30AHUS.
KOMNJIEKCHbIX MKAHel couemanuem
MEeXHON02ULl MPEXMEPHO2O
ouonpunmunea u cxkagpgonrounea
0715 peuteHus 3a0a4
NEePCOHATUZUPOBAHHOU MEOUYUHD.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
sawumsl om 6030youmeneti OPBU,
YCmanogienue MOJeKYIAPHbIX
MeXaHUu3Mo8 YHKYUOHUPOBAHUS

PackpsiBaTh conepxanne TEPMUHOB U
MOHATHUIN: MEULIIUHCKAS
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHAJIN3, TEHOLICHTPUYECKU aHAJIU3,
MEPCOHAIM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHasi MEAUIIAHA.
XapakTepu30BaTh METOIbI
MeTa00JIOMHOTO U TE€HOIEHTPHUYECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTokK; II1{P-nnarnocTuky; rapreTnyro
TEpaInio paka
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PHK-cooepaicawux supycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a00/1e8aHUs YeNI08eKA U HCUBOMHBIX

Hroro vacoB 1o reme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KUIIACC

HaumenoBanue
No KosnuectBo OcHOBHBIE BUJIbI ACATEIBHOCTH
pa3aeioB U TEM [IporpammHoOE conepkaHue
n/m 4acoB oOyJaromuxcs
y4eOHOTO TIpeIMeTa
1 | Tema «3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHUI B 0M0JI0T M »
1.1 | DBomroMOHHAs 1 OBomonnonHas teopus Y. JlapBuna. PackpsiBaTh cojiepKaHUE TEPMUHOB U

teopus Y. lapsuna

[Ipennockuiku BO3SHUKHOBEHUSI
napBuHu3Ma. JKU3Hb U HAy4YHAst
nesarenbHocTh Y. JlapBuHa.
JemoHcTpauumn

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. Krosse, Y. JlapBuH.

Tabnuib! u cxembl: «CucTema KUBOU
npupoas (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanuszm
dbopMupoBaHUS IPUCTIOCOOTICHUMA

y PacTeHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. J[apsunay,
«Haxonxu Y. [JapBunan

MOHSTUM: KpEallMOHU3M, BUI,
CUCTEMaTHKa, OMHapHas HOMEHKJIATypa,
HCKYCCTBEHHAs CCTEMa
KJ1accu(puKaluu OpraHu3MoB,
HUCTOPUYECKHUI METOJI, TapBUHU3M.
XapaxkTepu3oBaTh B3TJISAIbI
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /Ix. Pes Ha pazButue :kuBoi
MPUPOJIBI.

OuenuBath Bknaa K. JIunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJ U
somonmto K. JInnnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnueckn oueHuBarb
KpEAIlMOHUCTCKUE B3IJISIbI HA )KUBYIO
IPUPOAY.

[lepeuncnaTh KyJabTypHO-UCTOPUUYECKUE
Y €CTECTBEHHO-HAYYHbIE IPEAIIOCHUIKH
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MOSIBJICHUS 3BOJIIOIMOHHOM TE€OpUU

Y. lapBuHa.

OnuckIBaTh poJib UCTOPUYECKOTO
METOo/A.

W3naraThk CyIIHOCTH YBOJIIOITMOHHON
teopuu Y. /lapBuna.

HasbiBath ocHOBHBIE (hakThl OHOTrpadun
Y. JlapBuHa 1 3Tambl CO3JaHUASI UM
ABOJIFOLIHOHHOUN TEOPUU

1.2

JIBHMOKyIIAE CHJIBI
9BOJIIOLIMY BHUJIOB
o Y. /lapBuny

JIBMOKyIIME CUITBI BOJTIOLUHU BUIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKEHHUSI
OpPraHU3MOB, HACJIEICTBEHHAs
W3MEHYHBOCTh, O0pKOa

3a CyIlIECTBOBAHUE, €CTECTBEHHBIN U
MCKYCCTBEHHBIA OTOOD).
JdemoHcTpanuun

[Toptper: Y. JlapBuH.

Tabnuibl u cxembl: «Dopmbl OOPHOBI
3a cymiectBoBaHue, «Iloposs
roiy6ei», «MHorooOpa3zue
KyJbTYPHBIX ()OPM KamyCThI»,
«ITopompl TOMaNTHUX KUBOTHBIX Y,
«Cxema oOpa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUSI IBUKYIIUX CHIT
ABOJTIOIUN

PackpbiBaTh coJiepKaHUE TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTD,
HM3MEHYHBOCTh, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIecTBOBaHHUE,
€CTeCTBEHHBIN 0TOOP.

N3naraTh CyniHOCTh yUEHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JBUKYIIUE CUIIbI
ABOJIFOIIUM BUJIOB 1O [[apBuny.
ITpuMeHSITh 3HaHUS O ABMXKYIIMX CHIIaX
ABOJIIOLINM BUJIOB 110 JlapBuHY

U1l OOBSICHEHUSI MHOTOO0Opa3usl BUJIOB,
MOPO/JT IOMAITHUX dKUBOTHBIX U COPTOB
KYJBTYPHBIX PACTCHUM
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1.3 | ®opmupoBanue 1 OdopmiieHre cuHTETHYECKOM Teopur | PackpbIBaTh cojiepskaHle TEPMUHOB U
CUHTETUYECKOMN sposronnu (CTD). HeittpasibHas MOHSATHUM: TaApBUHU3M, MYyTallUH,
TEOPHUH IBOJIOLINHU Teopus 3Boaounn. CoBpeMeHHast MYTallMOHHBIN MPOLECC.

ABOJIIOIIMOHHAsS] OMOJIOTHSI. OOBIICHATH MPUUMHBI KpU3HUCA
3Ha4YeHUE 3BOJIIOLIMOHHON TEOPUH JapBUHU3MA.
B (pOpMHPOBaHNH €CTECTBEHHO- O60CHOBBIBAaTh 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUpA. TpaHcopMaIru JapBUHU3MA
JleMoHCcTpanun B CUHTETHYECKYIO TEOPHUIO SBOJIOLINU
[Toptpersl: C. C. UeTBepHUKOB, (CTD).
N. W. llImaneraysex, Jlx. Xosmnei, Wsnarats ocHoBHEIE nonoxenus CTD.
. K. benses. OuenuBath Bkian I'. Jle @pusa,
Tabmunp! u cxembl: «OCHOBHBIE C. C. YerBepukoBa,
IIOJIOYKEHHS] CHHTETUYECKOU TEOPUH N. N. lImansraysena, /. K. bensiesa
ABOJIIOLII B (hopmupoBanue CTD.
OuenuBath 3HaueHue CTI
B (popMHUpOBaHUN COBPEMEHHOU
€CTECTBEHHO-HAYyYHOW KapTUHBI MUpa
Htoro yacos 1o teme 4
2 | Tema «Mukpo3BoIOUMS U eé pe3yJbTaThbI»

2.1 | Dranbl 3 [Monynsauus kak 3yeMeHTapHast PackpreiBaTh conepkaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Borounn. CoBpeMEHHBIE MOHSATHI: MUKPO3BOJIIOLIUS,
npoiiecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIMS, MyTallUH, MOMYJISINS,
MUKPOABOJIIOIUS U pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIMY T€HOB, TeHO(OH]I,
MaKpO3BOJIFOLHSI. nonyssiuid. Mamenenne renodonga AJIEMEHTAPHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Tomymsiiust — NOMYJIAIUU KaK AJIEMEHTAPHOE XapakTepu3oBaTh MUKPOIBOJIOLHIO KaK
AJeMEHTapHast HBOJIFOLIMOHHOE SIBJIICHHE. 3aKOH ATan NOSBJICHUS NPUCTIOCOOJICHUIN U

CAHNHHUIIAa OBOJIIOINN

ICHCTUYCCKOI'O PaBHOBCCHA

BUI000pa30BaHU.
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Jlx. Xapau, B. Baitn6epra.
JemoHcTpauumn

Tabnuub! ¥ cxeMbl: «MyTanmoHHas
U3MEHUYHUBOCTHY, «[lomynsauuonHas
CTPYKTYypa BUaa», «Cxema MposiBICHUS
3akoHa Xapau—BaiinOepray.
JlaGoparopHasi paGora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0€i
OJIHOTO BHJIa»

XapakTepu30oBaTh MOMYJISIUIO KaK
AIIEMEHTAPHYIO €IMHUILY SBOJIFOIUU.
[lepeuncnsaTh NpuU3HAKUA UACATIBHOU
MOMYJISIIIUY U OOBSICHATH YCIIOBUS
BBINOJIHEHUA 3aKOHA XapIu—
Baitn6epra.

[IpuMeHsTh UMEIOLIMECS 3HAHUS

JUTs1 OOBSCHEHUS MPUYUH U3MEHYMBOCTHU
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(baKkTOpbI HBOJTIOIIUU

DOneMeHTapHbIe (haKTOPHI (ABUKYIITUE
CHUJIBI) SBOJIIOIIUU. MyTaIimoOHHbIN
nporecc. KomOnHaTuBHAS
U3MEHYUBOCTD. Jpeiid renos —
CIly4aliHbI€ HEHAPABJIECHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyJsiusx. I¢hdeKT ocHoBaTesl.
Ipgexm bymovLiouno2o 2opavluika.
CHudiceHue 2cenemuyecko2o
PA3Ho0bpazus: nNPUUUHbL U CIeOCMBUSL.
lIpossnenue s¢ppexma opetigha 2ernos
8 OONLUUUX U MATBIX NONYTIAYUSIX.
Murpamuu. U3onsums nomnyinsuui:
reorpadudeckas (MpOCTPaHCTBEHHAS),
Oounonoruyeckast (penpoyKTUBHAS).
JdemoHcTpanuu

[Toptpersl: C. C. YeTBEpUKOB,

2. Maiip.

PackpeiBath copepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI H3MEHYUBOCTD,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALAH, U30JISIIUSA, TeorpapuiecKkas
(mIpocTpaHCTBEHHAs ) U30JISIIMS,
ounonornyeckas (penpoayKTUBHAS)
uzossius, 2Q ekt ocHoBaTens, 3hdeKT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30oBaTh AJIEMEHTAPHBIE
(bakTOphI (ABMKYIIUE CHUIIBI) SBOTIOINU.
OuenuBatb Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3zBuTHE 3BOJIIOLIMOHHOTO
YUCHUSI.

OOBICHATH MPUYUHBI HEHATTPABJICHHOTO
JNEUCTBUSA JIEMEHTAPHBIX
HBOJTFOITMOHHBIX (PaKTOPOB.

[IpuMeHATh UMEIOIIMECS 3HAHUS
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Tabsauubl v cxembl: «JIBUKyIIHE CUIIbI
IBOJIFOLIUN Y, « DKOJIOTMYECKas
V30JISIIUS TOMYJISIANA CEBAHCKOM
dopenmn», «I'eorpapuueckas U30IAUA
JMCTBEHHUIIBI CHOMPCKON U
JIMCTBEHHULIBI 1ayPCKON»,

«HOHYJ'IHHI/IOHHBIG BOJIHBI YU CJICHHOCTH
XHUITHHUKOB U JKCPTB»

O JIBUXKYIIMX CUJIAX BOIIOIUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3us
reHooH1a MOMYJISIUN OJTHOTO BUIA

2.3

EctecTBennsbrit
oTbop —
HaIPABJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBennsIit otbop —
HaMpaBJISIIOMUNA (PAKTOP SBOJIOIUH.
@DOopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHNA, CTAOMITH3UPYIOIIHIA,
pasphIBaOIIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HuKHOBEHUE U
ABOJIIOLUS COITUATILHOTO TTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuun

Tabauiel u cxeMbl: «Cxema JelcTBuUs
€CTEeCTBEHHOTO 0TOOpay, «DopMbI
OOpBbOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIBHBINA MEJTAHU3MY,
«OKuBbIe uCKOTTaeMbIe»

PackppiBaTh copepkanue TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBUKYIIANA 0TOOP, CTAOMITM3UPYIOUTUI
0TOOP, pa3phIBAIOIINNA OTOOP, ITOJIOBOM
oTbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK ABMKYIIYIO U HAITPABJISIIONTYIO CHITY
ABOJIIOLNH, €T0 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
0oTOOpa B MOIYJISIITUSAX, PUBOIUTH
MPUMEPHI ACUCTBUS B TTOMYJISIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBSICHATD MPEMTOCHITKH TS ICHCTBHS
JBIDKYIIEH U cTaOuIu3upyromieit hopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaThH (POPMBI €CTECTBEHHOTO
oT0Oopa, JeNaTh BEIBOBI HA OCHOBE
CpaBHEHHUSI.
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[IpuMeEHITh UMEIOIIMNECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TU1s1 OOBSICHEHHUS TPOIIECCOB,
MPOUCXOAIINX B MOIYJISALUSAX BUIOB
OpPraHU3MOB

24

[Tprcnoco0IeHHOCTD
OpPTraHHU3MOB KaK
pe3yibTar
MUKPO3BOJIIOLUH

[Ipucnoco01eHHOCTh OPTraHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOLIUH.
Bo3HukHOBeHUE MPUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uanoananrtanuu. [Ipumepsl
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Mopdonoruueckue, GU3n0I0ruIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCHUTENBEHOCTH MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JdemoHcTpanuun

TaGauIIbl ¥ CXEMBI:
«ITokpoBUTENBCTBEHHAS OKpACKa
KUBOTHBIX», «[Ipemynpexnaromas
OKpacka KUBOTHBIX),
«Du3nosorNUecKue aganTaumn,
«ITpucnocobeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBLHOCTB.
Oo6opynoBanue: repbapun pacTCHUMH;
KOJUICKITUM HACEKOMBIX; Uyuesia MTHI] 1
3BEpeil ¢ MpuMepamu pa3IuuHbIX
IPUCTIOCOOTICHU.

PackppiBath comepxannue TepMUHA
MPUCTIOCOOJICHHOCTh OPTaHU3MOB
(amanranust), apomopd o3,
UIN0A T TaIHS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MIPUCTIIOCOOJIEHUI OPraHU3MOB
(Mopdoorudeckue, GprU3U0IOTHICCKHE,
OMOXUMHUYECKHE, IIOBEACHUYCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
WIMOaJaNTalui y paCTCHUNU 1
KUBOTHBIX.

OOBsICHATH posIb apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMU HOBBIX CPE/T
oOuTaHusI.

OOBSICHATB POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
JIOoKa3pIBaTh OTHOCUTEIIBHBIN XapaKTep
MIPUCTIOCOOJICHHOCTH Y TIPUBOIUTH
MIPUMEPHI OTHOCUTEIHHOCTH aJanTaIui.
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JlaGoparopHnasi padora
«IIpucmocobneHns OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1IEJIECO00Pa3HOCTH.
JlabopatopHnas padora

«M3yuenne apomop}o30B u
UIMOAQJAITAllui Y PACTEHUH U
KHUBOTHBIX»

PackpeiBaTh 3HaUECHUE JBUKYITUX CHIT
HBOJIIONNU B (DOPMHUPOBAHUH
MIPUCIIOCOOJICHH I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupn, ero kputepuu u CTpyKTypa.
JdeMoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Bugan,
«Bunpr-nBonHUKN», «CTpyKTYypa Buaa
B IIPUPOAEY.

Oo6opynoBanue: repbapun pacTCHUM;
KOJUIEKIIMM HACEKOMBIX; Yy4eJia IITHILL U
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHasi paGora

«CpaBHeHUE BUJIOB

10 MOP(OJIOTHUECKOMY KPUTEPUIO»

PackpwiBath conepkaHue TEPMUHOB U
TIOHSATHUM: BUJI, KPUTEPUHU BHUJIA,
noaMMOp(uU3M, BUIbI-IBOMHUKH, apeall,
AKOJIOTHYECKasl HUIIIA, TOYJISAIINS,
BHJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOABU/IbI, SKOTHUIIBI.
XapakTepu3oBaTh KpUTEPUH BHUIA
(Mopdosiornyeckuii, reHeTUUYECKUM,
OMOXUMHUYECKUM, TeorpapuUecKui,
IKOJIOTHYCCKUN, ONOXMMUYCCKHM ).
OO0BICHATH HEOOXOIUMOCTD
MCIIOJIb30BaHUs BCE COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONPEICIICHHS BULOBOI
MIPUHA/JICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHBHUIOBBIC TPYIIITHPOBKH.
OOBSACHITH MPUYUHBI CYIIIECTBOBAHUS
MOHO- U MOJUTUITHYECKUX BUJIOB.
CpaBHUBATH BUIBI 110
MOP(hOIOTHYECKOMY KPUTEPUIO
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2.6

Bunoo6pa3oBanue kak
pe3ynbTar

MHUKPOA3BOJTFOIUH.
CBs3b

MHUKPOI3BOJOIMHU U
SIMUACMHUOJI0IN1

BunooOpa3zoBanue kak pe3ysabTar
MUKPOIBOJIIOIMH. 30sius —
KIIF0UeBO (haKTOp BUI00OpA30BaAHMS.
[Tyt 1 cioco6bl BUI000Opa30BaAHUSA:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUTIIIONTU3AIHS,
rudpuauzanus). JIuTensHOCTh
ABOJTIOIMOHHBIX TIPOIIECCOB.
MexaHu3mbl HOPMUPOBAHHUS
OMOJIOTUYECKOTO Pa3HO00pasusl.
Ponnb aBosonIOHHOM 6HOT0THH

B pa3pabOTKe HAyUYHBIX METOJOB
COXpaHeHUs1 OMopazHooOpasusi.
MuUKpO3BOJIIOLIHS U KOIBOJIOLUS
Napa3uToB U UX X0351eB. MeXaHU3MBI
dbopMHpOBaHUS YCTONYHUBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Hell.

JdemoHcTpanuu

Tabmauibl u cxembl: «CriocoObt
BUI000pazoBaHus», «I eorpaduueckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIEN, « DKOJIOrHYeCKOe
BUJ1I000pa30BaHKE BUIOB CUHUIDY,
«ITomunnouasl pactenuit», «KamyctHo-
pEeNeUHbIN THOPUIY.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUH: BUAO0Opa30BaHUE, N30SI,
KODBOJIIOIHS.

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOIUH.

OOBSACHITH POJIb U3OJIALINT
B 00pa30BaHUM HOBBIX BUJIOB.

XapakTepru30BaTh Pa3IUIHBIC CTIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMITIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
BUJIOB, 00pa30BaBUINXCS PA3TUYHBIMU
croco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JIJIs1 OOBSICHEHUS
MPUYUH MHOTO0OpAa3usi BUJOB.
OOBICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKaAM
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Oo6opynoBanme: repdapuu pacTeHH
OJIM3KUX BUJIOB, 00Pa30BaBIIMXCSI
Pa3IMYHBIMU CIOCOOAMHU

Hroro yacos o reme 14
3 | Tema «KMakpo3BoJironus U €€ pe3yJabTaTbD»
3.1 | MaxkpoaBoJtonus. 1 MeToabl U3y4eHUst MAKPOIBOIIOIUH. PackpriBatTh copepxkaHue TEPMUHOB U
[TaneoHTONIOrMYECKHE [TaneoHTONOrNYECKHE METOABI MOHATUI: MAaKpOABOJIIOLIUS
METO/Ibl U3y4YCHUS n3y4deHus 3Bomtonuu. [lepexoausie (bunorenes), nepexoiHbie (HOPMBI,
HBOJIFOLIUU (opMbI U (PUITOTEHETUUECKUE PSI/IbI (duoreHeTUYECKUE PAJIBL,
OpraHU3MOB. MaJICOHTOJIOT U
JleMoHCcTpanun XapakTepru30BaTh MAKPOIBOIIOLHUIO KAK
TabauIbl U CXEMBI: HAJ[BUJOBYIO 3BOJIIOLIMIO0 00pa30BAHMUS
«DUITOTeHEeTUYECKUH PsJ IO, KPYIHBIX TAKCOHOMUYECKUX €JINHULI.
«ApxeonTepukcy, «3Bepo3yonie OOBSACHITH 3HAUCHUE
ameps, «Crerouedanbn, MAJIEOHTOJIOTMYECKHUX UCCIIET0BAHUN
«Punnoduter», « CeMEeHHBIC JUTSL TIOJTy4eHUs (PaKTOB SBOJIIOIIUU
HANOPOTHUKW. OpraHU3MOB.
ObopynoBaHue: KOJUICKIINH, [TprBOIUTE IPUMEPBI OPTAHU3MOB,
repbapuu, MyJIsKH MCKOIIa€MbIX OTHOCSIIUXCS K IEPEXOAHBIM Popmam.
OCTATKOB OPraHU3MOB Ha3spiBaTh rpynmnsl OpraHu3Mos,
JUIsI KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTUYECKUE PSIbI.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIUU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmetoabl u3ydenus | PackpbiBaTh cojepaHue TEPMUHOB U
METO/bI U3YUYEHUS sBotonuu. CpaBHeHue (IIopsl U NOHATUH: Ouoreorpadus, SHAEMUKH,
IBOJIFOLIUU (ayHbI MATEPUKOB 1 OCTPOBOB. PEJHKTHI.
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buoreorpaduueckue obnactu 3emiu.
Buapi-sHIEeMHUKHU U PETUKTHI.
JdeMoHcTpanuu

TabauIbl U CXEMBL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/pei KOHTUHEHTOBY», «PETUKTBDY.
Oo6opynoBanme: repOapuu; KOJJICKIIUH
HACEKOMBIX

OOOCHOBBIBATH 3HAYECHUE
ouoreorpaduun 11 U3y4YCHHS
HBOJIIOLIUY OPTaHU3MOB.

[lepeuncnsats Guoreorpaduueckue
o0nacTu 3eMiid U OOBSACHATH IPUUNHBI
UX BBIICTICHUSI.

CpaBHuBath Qiopy U (payHy MaTEPUKOB
Y OCTPOBOB, PACTEHUS U )KUBOTHBIX
pa3HbIx OuoreorpaduuecKkux o0JaCTe.
[TpuBOIUTE MPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBACHATD NPUYMHBI COXPAHEHUS
BUJIOB SHIEMHUKOB U «KMBBIX
HCKOTIAEMBIX)

3.3

DMOpHOIOTUYECKHUE U
CpaBHUTEIIHHO-
MOP(OJIOTUYECKHE
METO/TbI U3YICHHSI
IBOJTFOITUHT

DOMOPHOJIOTUYECKHE U CPABHUTEIIHHO-
MOPGOIOTHYECKUE METOIbI U3yUCHHS
ABOJIIOIMU. | eHeTMUEeCKHEe MEXaHU3MbI
ABOJIIOIMY OHTOTCHE3a U MOSBIICHUS
SBOJIFOIIMOHHBIX HOBIIIECTB.
I"'omoJiornuHbIe ¥ aHATOTUYHBIC
oprassl. PynuMeHnTapHbie Oprassl U
aTaBu3Mbl. MOJIEKYJISIpHO-
reHeTUYEeCKHe, OMOXMMHYECKHE U
MAaTEMaTHYECKUE METO/IbI U3YUCHUS
ABOIIOIUH. | OMOJIOTUYHBIC T'CHEI.

COBpCMGHHBIC MCTOJbI ITIOCTPOCHUSA
(1)I/IJ'IOF CHCTUYCCKHX ACPCBLCB.

PackpbiBath cofiepkanrue TEPMUHOB U
MOHSTUI: IMOpUOIOTHs, MOpdoIorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC OPTaHbI,
PYJIIMMEHTHI, aTaBU3Mbl, OMOXUMHUUYECKAs
TOMOJIOTHI.

XapakTepu3oBaTh YMOPHUOIIOTHIECKHE,
CPaBHUTEIHHO-MOP(OIOTHUECKHE,
MOJICKYJIIPHO-TCHETUYECKHE,
OMOXUMUYECKHE, MATEMAaTUUECKHE
METO/Ibl U3YUCHHUS IBOJIIOIUH.
OOBsICHATH 3HAYCHUE SMOPHUOJIOTHH,
CpaBHHUTEIHHOU MOP(}OIOTHH,
MOJICKYJIIPHOM T€HETUKH, OMOXUMHUH,
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XpOMOCOMHBIE MyTallU ¥ SBOJIIOLHUS
FE€HOMOB.

JdeMoHcTpanuu

[Toptpersl: K. M. bap,

A. O. KoBanesckuii, @. Mromiep,

9. I'ekkens.

Tabmuiel u cxeMbl: «HauanbHbIe
CTaJuy YMOPUOHAIBHOTO Pa3BUTHS
ITI03BOHOYHBIX KMBOTHBIX),
«["'OMOJNIOTHYHBIC U aHAJTOTUYHBIC
Oopra"b», «PyaIuMEHTBI», « ATaBU3MBID»,
«XpPOMOCOMHBIEC HA0OOPHI YEIIOBEKA U
IITIMIIaH3E».

Oo6opynoBanme: KOJUICKIINH,
repbapun, MyJIsKM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJIMUMEHTAPHBIX
OpPraHoOB Y aTaBU3MOB

OronH(pOPMATHUKH TSI U3YUCHUS
ABOJIIOIIUA OPTaHU3MOB.

OuenuBats Bki1ag A. O. Kosajgesckoro
B Pa3BUTHUE ABOJIOIIMOHHOTO YUCHHUSI.
OnuceIBaTh TCHETUYECKUE MEXaHU3MBbI
SBOJTIOIUNA OHTOT'CHE3a M TTOSBIICHUS
ABOJIFOIITUOHHBIX HOBIIIECTB.

[TpuBOAUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y Pa3IUYHBIX
OpPraHu3MOB U OOBSICHATH IPUIHHBI UX
TTOSIBJICHUS.

[TpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKOI
1 TEHHOM TOMOJIOTHH.

OueHuBarh 3HaU€HUE OMOUH(POPMATUKH
JUISL U3YYEHUS 3aKOHOMEPHOCTEN
SBOJTIOIUU

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIUU

OO6mIre 3aKOHOMEPHOCTH (TIpaBHIIA)
IBONIOIUU. [Ipunyun cmeHvl (hyHKYuULl.
HeobOpatumocTs 3BOMIOINN.
AnanTyuBHasg paavanusl.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdeMoHcTpanuu

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUH: cMeHa (DYHKIIMI OpTraHoB,
HEOOPaTUMOCTh IBOJIIOINH, a/1alITUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIIOLUH, YEPEIOBAHUE ITIABHBIX
HaIIPaBJICHUH 3BOJIFOLUH.
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Tabauusl 1 cxembl: «I J1aBHBIE
HaIlpaBJICHUS dBOIOLIUNY, «O01II1Me
3aKOHOMEPHOCTHU IBOJIFOLIHI

AHanmM3UpoBaTh NPUYMHBI YEPETOBAHUS
IJIaBHBIX HAIPABICHUH 3BOJIOLNH.
[IpuBOANTH MPUMEPHI MPOUCXOKIACHUS
OpraHUu3MOB OT
HECIEHNAIU3UPOBAHHBIX IIPEIKOB U UX
IIPOTPECCUPYIOLIEH CIIEHUATINU3ALINH.
OOBICHATH NPUYMHBI HEPABHOMEPHOCTU
TEMIIOB HBOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUUMHBI HEOOPATUMOCTH
HBOJIFOLIUHU

HToro yacoB 1o Teme 6
4 | Tema «IIpoucxo:kaeHue u pa3BuTHe ;KM3HU HA 3emMiie»
4.1 | I'unore3sl 2 HayuHble runoTessl MpOUCX0KICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOHOTeHes3 u
na"cnepmus. Jlonayyseie
MPEJICTABJICHUS O 3aPOKICHUH KU3HU
(kpeanonusm). ['unoresa
MTOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
U €€ onpoBepkeHue onbitamu @. Penu,
JI. Cnannanuanwy, JI. [Tactepa.
[IpoucxoxaeHue KU3HU U
acTpOOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsbi: @. Penu, JI. Cniannanuanu,

JI. ITacrep.

MOHATHUI: KPEalMOHU3M, BUTAJIN3M,
MaHCIIepMusi, aOMOTeHes.

N3narath Hay4HbIE TUTIOTE3bI U TEOPUHU
MIPOUCXOKICHHS )KU3HHU Ha 3eMJIe.
OmnennBath Bkiajg @. Pequ,

JI. Cnannanuaunu, JI. ITactepa

B (hopMUpOBaHHE HAYYHBIX B3TJISI0B
Ha MPOUCXOXKICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnsath cTaiuu pa3BUTHS )KU3HU
Ha 3emJie, COrJIaCHO TEOpUHU OMOT033a
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Tabmuiel 1 cxeMbl: «Cxema omnbITa
@. Penn», «Cxema onbita JI. [Tactepa
110 U3YUYCHHUIO CaMO3apOoKACHUS
JKU3HIY

4.2

OcCHOBHBIE 3TaIlbl
HEOPraHU4ECKOU
ABOJIIOLIUU

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoronuu. [Inanerapuas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast DBOJIIOIHA. AOMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbiT C. Muinepa
u I'. FOpu. O6pa3zoBanue noauMepoB
u3 MoHOMepoB. KoanepBarnas
runore3a A.. Onapuna, runoresa
nepBuyHoro 0ynroHa /Ix. Xomnzaeiina,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHUE MEMOpPaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpanuun

[Toptpetsr: C. Muiiep, I'. FOpwu,

A. U. Onapun, Ix. XonjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «ITansl
HEOPraHUYECKOU 3BOJIFOLIAM.

PackpeiBath copep:kaHue TEPMUHOB U
MOHSATH: T€OJIOTUYECKAs dBOJIIOLUS,
XUMHUYECKasi BOJTIOIHSI, AOMOTEHHBIH
CUHTE3, IEpBUYHas aTMocdepa,
KOallepBaTHBIE KaIlju, puO03UMBI,
MPOOHOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIIbI
XUMHYECKOU IBOIIOLUU.

HaszpiBaTh XMMHUYECKHN COCTAB
nepBUYHON aTMochepbl 3eMilu.
OuenuBath Bkiaa C. Muiepa,

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

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MIPOUCXOKICHUE KU3HU Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUTST aOMOTEHHOI0 CUHTE3a
OPraHUYECKUX COCITMHCHUU.
[IpuBOIUTH IPUMEPHI MOJIEKYII,

Y KOTOPBIX BO3HUKJIIU MTPOIECCHI
T€HETUYECKOTO KOMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCTD.
OO00CHOBBIBATh HEBO3MOKHOCTh
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BupryanbHas sadopaTopHasi padora
«MonenupoBanue onbIToB Muuiepa—
HOpu 1o n3ydennto abOreHHOTo
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B TIEPBUYHON aTMOChepe»

MMOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Ucropus 3emiu u Uctopus 3emiiu u MeTOIbI €€ PackpsiBaTh conepxanne TEPMUHOB U
METOJIbI €€ N3YUCHUS u3yuyeHus. Mckornaemble OpraHu4ecKre | MOHSATHIA: T€OXPOHOJIOTUSI
octaTku. ['eoxpoHonorus u €€ MeTopl. | (OTHOCHTENIbHAS, aOCOIFOTHAS ),
OtHocuTenbHas U a0COJIIOTHAs OKaMEHEJIOCTU, METOIbI
reoxponosiorus. I'eoxponosiorudyeckast | reoXpoHOJOTHH, T€OXPOHOJIOTHYECKast
IIKaJIa: 0HBI, PbI, IEPUOJIbI, STTOXH. IIKAJIa: 30HBI, 3Pbl, IEPUOJIBI, STTOXH.
JemoHcTpanumn XapaxkTepu3oBaTh METObI U3YUCHUS
TaGauIbl U CXEMBL: UCTOPUU 3EMIIH.
«I"e0XpOoHOJIOTHYECKAs KA. [lepeuncnars pa3aensl
Oo6opynoBanme: KOJJICKIIUN r€OXPOHOJIOTUYECKOM IITKAJIBI.
OKaMEHEIOCTEN, MOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIMAEMbIX
MCKOMAEMbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JIJIsl U3YUEHHS] UCTOPUU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS JKU3HU HA 3eMJIe.
JladbopaTopHasi padora OOBSICHATH XapaKTep pacupeeeHus
«/3yyeHure u onucaHrue NCKOMaeMbIX HCKOMAaEMbIX OCTaTKOB B 3€MHOMU KOpE.
OCTAaTKOB JIPEBHUX OPraHU3MOBY CpaBHUBaTh METO/IbI A0COTFOTHOM U
OTHOCUTEJIbHON IT'€0XPOHOIOTUU
4.4 | HavyaibHbIE TAIBI HauvanbHble 3Tansl oprannueckou PackpsiBaTh coliepKkaHUE TEPMUHOB U

OpPraHUYECKON
ABOJIIOIIUU

sBoaronuu. [TosgBiienne u 3BOJIIOIUS
MIEPBBIX KJIETOK. IBOJIIOIUS
MeTabosm3mMa. BoO3HUKHOBEHHE TIEPBBIX
skocucTeM. CoBpeMEeHHbIE MUKPOOHBIE

IOHSATUH: «IIOCJIEIAHUN YHUBEPCAIbHBIN
OOIIMIi MTPEeI0K», OAHOKIETOUHBIE
OpraHu3MBbl, IPOKAPUOTHI, 3YKAPUOTBHI,
CUMOHOTEHE3.
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OMOIUIEHKH KaK aHaJIOT TIEPBbIX

Ha 3emiie coobmrectB. CTpOMATOIUTHI.
ITpokapuoThI ¥ 3yKapHOTHI.
[IpoucxoxieHne 3ykapuoT
(cumbuorenes). DBOMIOLMOHHOE
MIPOMCXO0KIEHHE BUPYCOB.
JdemoHcTpanuu

Tabauimst u cxembl: «HavyanbHble 3Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxeMa
00pa3zoBaHUsI 3YKApUOT MMYTEM
cumbuorenesa», «CTpoeHHE BUPYCa»

XapakTepu3oBaTh HAYAJIbHBIEC ATAIIbI
OpPraHUYECKOM IBOJIOLIHH.

[IpuBoauTH NMpUMEPHI apoMop(H0O30B
MIEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHHUS U JI0KA3aTeNIbCTBA TUIOTE3bI
CUMOMOreHes3a.

Jloka3pIBaTh MOJTyaBTOHOMHOCTh
MUTOXOHAPUN U TUIACTHU, UX
MIPOUCXOKICHHUE OT MPOKAPHUOTHUUECKUX
KJIETOK.

JlenaThb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS ()OTOCHUHTE3A,
dhopmupoBaHus sipa ISl JadTbHEUIIETo
Pa3BUTHUS )KU3HU HA 3eMJIe.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOK/ICHUS] BUPYCOB

4.5

DBOTIONUSA SYKAPUOT

[TponcxoxieHne MHOTOKJIETOYHBIX
opraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX
OPTraHU3MOB.

JdemoHcTpanumn

[Moptpet: . 1. MeyHUKOB.

Ta6auipl 1 cxeMbl: «HavganpHbIE TaITBI
OpTraHUYeCcKo# ABOJIIOIUNY, «Cucrtema
YKUBOU TIPUPOIBI»

PackpbiBaTh cosiepykaHne TEPMUHOB U
MOHSITHIA: TTPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIAATH3AIHS
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OpPraHU3MOB.
CpaBHUBATH 0COOCHHOCTH
YKAPUOTHUCCKUX U TPOKAPHOTHICCKUX
OpPTraHHU3MOB.

HaspiBath 0OcHOBHBIE apoMOpP(}HO3bI
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AYKapuoT U OLICHUBATh UX 3HAYCHUE IS
JATbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIE ATaITbI OcCHOBHBIE 3Tarbl F3BOJIONNH BbICIINX | PackpbiBaTh CofepKaHUE TEPMUHOB U
HBOJTIOLINU pactenuit. OcCHOBHBIE apoMOp(]O3bI MOHSTUI: BOAOPOCIIU, PUHUODHUTHI,
pPacTUTENILHOTO MUPa pactenuil. Bexos pacTeHuii Ha cylry. | MXH, TATOPOTHUKOOOpa3HbIE, CEMEHHBIE

[TosiBNEeHUE CIIOPOBBIX PACTEHUN U MarlOPOTHUKH, TOJIOCEMEHHBIE,
3aBOeBaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0JI0e
pactenus. [IporcxoxkaeHue BETKOBBIX | MOKOJIEHHUE (CIIOPOQUT), MOTOBOE
pacTeHUN. noKoJsieHue (rameTodur).
JdemoHcTpanuu [TepeuncnsiTb OCHOBHBIE ATaIbI
Tabnuibl u cxembl: «KApoMOPGO3bI ABOJIIOLINM PACTUTEIBHOTO MHUPA.
pactenuity, «PUHHOGUTH, Ha3biBaTh OCHOBHBIE apOMOP(O3BI
«OIHOKJIETOYHBIE BOJIOPOCIN, pPacTEeHU U OLICHUBATH UX
«MHOTOKJIETOYHBIE BOAOPOCIN, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxwn», «IlamtopoTHUKNY, CpaBHUBaTh OCOOCHHOCTHU CTPOCHUS
«I"onocemenHbIe pacTeHus», «Opraibl | paCTCHHI Pa3HBIX OTICIIOB
LIBETKOBBIX PACTECHUID.
Oo6opynoBanme: repbapuu pacTeHun
Pa3JIMYHbBIX OTJICIIOB.
IIpakTnueckas padora
«3yyenre ocOOEHHOCTEH CTPOCHUS
pPacTEeHMI pa3HbIX OTIEIOB

4.7 | OCHOBHBIC dTaITbI OCHOBHBIE ATaIlbl ABOJIFOIIUMN PackpriBaTh conepkaHue TEpPMUHOB U

9BOJTIOIIUH JKHBOTHOTO
MuUpa

KUBOTHOTO MHpa. OCHOBHBIE
apoMopd 03kl )KUBOTHBIX. BeHackast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHNE COBPEMEHHBIX TUTIOB.

IOHSATUH: IPOCTENIINE, TIIIACTUHYATHIE,
KHUIIEYHOIIOJIOCTHBIE, IINIOCKUE YEPBHY,
YJIEHUCTOHOTHE, PHIObI, 36MHOBO/IHBIE,
[IPECMBIKAIOIIUECS, IITULBI,
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IIepBbie XOpIOBBIE :KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOLIMS IO3BOHOYHBIX.
[Tpoucxoxnenne ambpuduii u
pentunui. [Ipoucxoxaenne
MIIeKonUTaromuX U ntull. [IpuHuun
KIIroueBoro apomopdoza. OcBoeHue
OECII03BOHOYHBIMH M II03BOHOUYHBIMH
YKAUBOTHBIMH CYIIIH.

JdeMoHcTpanuu

Tabuuibl v cxeMbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHPa», «ApoMop]o3sI
JKUBOTHBIX», «[Ipocreimuey,
«Kumieunonosoctaeien, «I1nockue
yepBu», «YsieHuCcTOHOTHEY, «PHIOBIY,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITupy,
«MIEeKOUTAIOIIHEY.
O0opynoBaHue: KOJUIEKIIUU
HACEKOMBIX; BJIQXKHBIC IMPETIApAThI
YKUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUICKIIMH UTJTIOKOKHUX; CKEJICThI

MO3BOHOYHBIX KUBOTHBIX; Uyyesa MTHUIL
Y 3BEPEU.

IIpakTnueckas padora

«M3ydenrie 0coOOEHHOCTEN CTPOCHHUS
MIO3BOHOYHBIX JKUBOTHBIX)

MJIEKONIUTAIOIIUE, SKTOJEpMA,
HHTOJIEPMA, ME30JIEPMA, IBYCTOPOHHSIS
CUMMETpPHUS, TEINIOKPOBHOCTb.
[lepeuncnsTb OCHOBHBIE ATAlbl
HBOJIIOLIMU KUBOTHOTO MHpA.
Ha3zpiBaTh OCHOBHBIE ITpEaJanTallUH,
CIIOCOOCTBOBABILIKE BBIXOY )KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHOW CUCTEMBI JUIsl TPUCTIOCOOTIEHUS
YKUBOTHBIX K YCJIIOBHSIM OKPYXarolen
Cpelbl.

OOBICHATH NPUYMHBI IBOTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MJIIEKOTTUTAOIINX
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4.8

PasButue xxus3Hu
Ha 3emiie

PazBuTHe xu3HU Ha 3eMiie 1O 3paM U
MEPHUOJIAM: apXeu, MPOTEPO30H,
aje030M, Me3030ii, kaiiHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJiornyeckux npoieccon. [losBnenue
Y PACIBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: €ero yciaoBus U
BJIMSIHUE HA Ta30BbIN COCTaB
aTMocdephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTMYECKHE KPU3UCHI POILIOTO.
[IpyyuHBI U CIEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKNN KPU3HUC, €TO
ocobennoctH. [Ipobrema coxpaneHus
O0ropazHooOpasus Ha 3eMIie.
JemoHcTpauun

Tabnuib!l u cxembl: «Pa3Butue xu3Hu
B apXEeUCKou 3pe», «PazBuTre xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKW3HU B MAJICO30MCKOU 3pEY,
«Pa3BuTHE KU3HU B ME3030KUCKOU IPEN,
«Pa3BuUTHE KU3HU B KANHO30MCKOM
ape»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHI: apXeH, apxebaKkTepuH,
MaHOOAKTEPHH, IPOTEPO3OH,
najge03om, KeMOpHil, OpJOBUK, CHITYD,
JIeBOH, KapOoH, nepmb, [Tanres, Tertuc,
TPUIOOUTHI, pUHUODUTHI,
PAKOCKOPITUOHBI, TAHITUPHBIE PHIOBI,
KOTHJI03aBpbl, M€303011, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TUHKTOBbIE, CATOBHUKOBBIE,
O€JIEMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXeoINTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcTraHaBnMBaTh 3aBUCUMOCTh MEXKY
re0JIOTHYECKUMU TTPOLIECCaMU,
M3MEHEHHSIMU KJIUMaTa v MpoLeccamMmu
B JKMBOM TIPUPO/IE.

OOBSACHITH TPUYMHBI paclIBETa
CUCTEMATUYECKUX TPYMI OPraHU3MOB
B Pa3JIMYHBIC APbI U IEPUOJIBI.
AHaNIM3UpOBATh IPUUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3wiBaTbh 0OcHOBHBIE apoMOP(PO3bI
PACTEHHI U )KUBOTHBIX.
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[IpuBOANTH IPUMEPHI IEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHaIM3UpOBaTh MMyTH PEIICHUS
poOJIEMBI COXPaHEHUS
O6ropazHoobpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpraHrU4YCCKOro Mmmpa

CoBpeMeHHas cUCTeEMa OPraHUYECKOro
mupa. [IpuHnumne! kaaccudukanum
oprannu3MoB. OCHOBHbIE

CUCTCMAaTUYICCKHUC I'PYIIIILI OPraHn3MOB.

JdemoHcTpanuu
Tabnuib! u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHuYECKOro MUPa

PackpriBaTh coneprkanne TEpPMUHOB U
MOHSTHI: OaKTEepPHUH, apXeH, BHICIITHIE
pactenus, 3eJIEHbIE BOJLOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCH,
MOXOBH/IHbIE, TATTOPOTHUKOBUTHBIC,
XBOILEBUIHbBIE, MNIAYHOBUHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTBI, KHIIEUHOMOJIOCTHBIE,
IUIOCKUE YEPBHU, KPYTJIbIE YEPBH,
KOJIbUAThIC YEPBH, YICHUCTOHOTHE,
MOJITFOCKH, UTTIOKOXKHUE, XOPIOBEIE,
rpUOBI, JIUIIATHUKHU, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOT0 MHpA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
IPYMITBI OPTaHNU3MOB.

OOBSICHATH NPUHILIMIIBI KIAaCCU(PUKALIMH
OpPTraHHU3MOB.

[lepeuncnsT OCHOBHBIE IPU3HAKU
MPOKAPUOT, PACTECHHM, )KUBOTHBIX,
rpuOOB, KPAaCHBIX U OYPBIX BOAOPOCIE.
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[IpuBOAUTH IPUMEPHI IPE/ICTABUTEIICH
OCHOBHBIX CUCTEMATUYECKHUX TPy
OpraHu3MOB

Nroro yacos 1o teme 15
S | Tema «IIpouncxokaeHne 4eJJ0BeKa — aHTPOIOTeHe3»
5.1 | AuTpomnonorus — 1 Pa3nenel v 3a1a4n aHTPONIOJIOTUH. PackpeiBaTh conep:kaHue TEPMUHOB U
HayKa O YEJIOBEKE MeTonabl aHTPOITOJIOTHH. HNOHSITUIA: aHTPONOJIOT s, MOp(doIOoTHS,
JleMoHCcTpanun aHTPOIIOTE€HE3, AHTPOIIOMETPHS,
Tabauis! u cxembl: «MeToabl PEKOHCTPYKIIHSI, apXE0JIOT s,
AHTPOIIOJIOT Y. sTHOrpadus.
Oo0opynoBanue: MyJIsiKU Ha3piBaTh pazaensl u 3aqauun
OKaMEHEJIOCTE!, MPEIMETOB aAHTPOIOJIOTHH.
MaTepUaIbHON KYJIbTYPbl IPEIKOB XapakTepu3oBaTh METO/IBI
yenoBeka; (hotorpadun HaXog0K AHTPOIOJIOTUU U CPABHUBATh UX MEXKY
MCKOIIA€MbIX OCTaTKOB YEJIOBEKA co00Ii1.
BriiensaTs BOnpoCkl 3BOTIOLHAH
YeJI0BEKa, UCCIEAyeMble P MOMOILN
pa3IUYHBIX METOJI0B
5.2 | PazButue 1 CraHoBieHuUE MPEICTaBICHUIN PackpsiBaTh conepxanne TEPMUHOB U
npe/iCTaBICHU N 0 MPOUCXOKJACHUH YEIOBEKA. MOHSITUI: aHTPOIIOT€HHAs TEOPHS,
O MPOUCXOKICHUU Penurnosseie BO33peHUs. TpynoBas Teopusi, Homo sapiens.
yeJioBeKa CoBpeMeHHbIE HayYHbIE TEOPHH. OuenuBars Bkiaa Y. Jlapsuna

JdemoHcTpanuun

[Hoptper: Y. JapBuH.
Tabauib!l U cXeMbl: «MeTOIbI

AHTPOIIOJIOT UM .

B Pa3BUTHUE IIPEIACTABICHUN

O IIPOUCXOKICHUHU YEIIOBEKA.
AprymMEHTHPOBAHHO KPUTHUKOBATH
PEIIUTUO3HbIE IPEACTABIICHUS
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OobopynoBanme: MymsiKu
OKaMEHEJOCTEN, PEIMETOB
MaTePUATBHON KYJIbTYPhI MPEIKOB
YyesIoBeKa; pernpoaykiuu (potorpadun)
KapTUH ¢ MUDOTOTHICCKUMHU U
OMOJIEHCKUMU CIO’KETaMU
IIPOUCXOXKICHHUS YeIIOBEKA

O MPOUCXOXKJICHUH YEJIOBEKA C TTO3ULIUU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAy4YHbIEC TEOPUU
MIPOUCXOKJICHHS YEeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0J1CTBO 4YeIOBEKa C )KUBOTHBIMU.
CucreMaTuecKoe MOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CpPaBHUTEIHHO-MOP(OJIOTHUECKHE,
aMOpHOIOrnYecKue, (PU3n0JI0ro-
OMOXMMHUUYECKHE, TOBEJICHYCCKHUE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra ¥ BTOPOU CUTHAJIbHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabnuiel v cxembl: «I 0J10BHOM MO3T
4esoBeKay, «YeaoBekooOpa3Hbie
00e3bsiHbIY, «CKeleT 4eoBeKa u
CKeJIET IUMIaH3e», «PyTUMEHThI 1
aTaBU3MBbI».

OO0opynoBaHme: CKEJIET YEJIOBEKA,;
MOJIENb YEpera YEI0BEKA U Yyepena

PackpbiBath conepxanue TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI Yy YEJIOBEKa,
MPSIMOXOXKICHHUE, BTOPAsi CUTHAIbHAs
cucTeMa.

OmnpenensiTh CUCTEMATUYECKOE
MOJIO’KEHUE YeT0BEKa B OPTaHUYECKOM
MHUpE.

BhISBISTH UepThI CXOJCTBA U PA3TUUUS
YeJIOBEKA M JKUBOTHBIX.
XapakTepu30oBaTh CBUACTEILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBEHO-MOP(OJIOTUYECKHE,
aMOpHOIOTHYECKHE, (PU3UOIIOTO-
OMOXUMHUYECKUE, IOBEICHUYCCKHUE).
[IpuBOAMTHE MPUMEPHI ATABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKA.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOpMHUPOBABIIINECS B CBSI3U

C IPEBECHBIM 00Pa30M KHU3HU MPEIKOB
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MIUMIIaH3€, MOJCJIb KMCTHU YCJIOBCKA U
KHCTH IINMIIaH3C.

JlaGoparopHnasi paGora
«M3ydyeHne 0cOOEHHOCTEN CTPOECHHUS

CKCJICTA YCIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM

U IIPSMOXO0XKICHUEM.

BBIABIATE IPUYHUHBI OCOOCHHOCTEN
CTPOEHMSI Yepera YeJIoBeKa

110 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsHAMU.

CpaBHUBATH OPYJIUUHYIO JIEITEIHHOCTh

YeJI0BEKa 1 )KMBOTHBIX.
CpaBHUBATh OCOOECHHOCTH BBICIIEH
HEPBHOU JEATEIILHOCTH YEJI0BEKA U
YKHUBOTHBIX

5.4 | IBKylIue CUJIbI JIBrokytue cuibl ((hakToph) PackpriBatTh cogep:xkaHue TEPMUHOB U
(pakTopsnl) aHTpoOIIOreHe3a: OMOJOTHYECKHUE, MOHSATUM: HACJIEACTBEHHAS
aHTpOIIOTeHEe3a conuasbHble. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOP,

OHMOJIOTHYECKHUX M COIUATBHBIX OpyauiiHas NeSTENbHOCTh, TPYMIIOBOE
(aKTOpOB B aHTPOIIOTCHESE. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JdemoHcTpanumn XapakTepu30BaTh JBUKYIIINE CUIIBI
Tabnuibl v cxembl: «JIBHXKyIIHUE CUJIBl | aHTPOIIOTeHE3a: OMOJOTHYCCKUE U
aHTPOTIOTCHE3a. ColLlMaIbHbBIE
OoopynoBanue: MyJISIKY IPEIMETOB
MaTepPUAITBHON KYJIbTYPhI MPEIKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTaIUH OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpriBaTh copepxaHue TEPMUHOB U

aHTPOIOreHe3a

Pannue yenoBekooOpa3sHbie 00€3bIHbI
(IPOKOHCYJIbI) U pAHHUE TOHTUJIBI —
0011I1€e MPEJIKN YeJI0BEKOOOPa3HBIX
00e3bsIH U JIto/IeH. ABCTPATONMUTEKU —
JIBYHOTME MPEAKH JIo1e. YenoBek

MOHSITUI: aBCTPAIIONUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenosek reiaennoeprekuii, YenoBek
HEAHJEPTAIbCKNN, KDOMaHbOHEIL,
JICHHCOBCKHUM 4YeJ0oBeK, YenoBek
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YMEIIbII, IEPBBIE U3TOTOBIICHUS
opyauu Tpyna. Yenosek
NPAMOXOISIIIUN U TIEPBBIN BBIXO/]
roJie 3a npenensl Adpuku. Yenosek
refeIb0epreKuii — OOIIHM MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YeJI0BEeKa pa3yMHOro. Yemosek
HEaHJEPTATbCKAN KaK BUJ JIFOJEH
XOJIOTHOTO Kiinmara. Yenosek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu Appuku.
[Taneorenerrka v nMaji€OreHOMMUKA.
JdemoHcTpanuun

[loptpetst: JI. JIuku, A. . Porunckuit,
M. M. I'epacumos.

Tabnuibl U cXeMbl: « IBOTIOINUOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIOMUTEK,
«Yenosek ymenslinn», «HenoBek
MPAMOXOAALINNY, «JIeHUCOBCKHM
yenoBek», «Heanaepranbuby,
«KpomanboH1IBIY, «IIpenku yenoBekay.
Oo6opynoBanme: MojeIH TOpca
IIPEJIKOB YEJIOBEKA; MYJISKA IIPEAMETOB
MaTepUaIbHOU KYJBTYPbI TPEIKOB
YEeJI0BEKa

pa3yMHBIA COBPEMEHHOTO THIIA,
MaJICOreHETUKA.

XapakTepu3oBaTh OCHOBHBIE CTA/IUH
AHTPOITOTEHE3A.

BbISIBISATE MPOrPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TIPEAKOB YEJIOBEKA
Ha Pa3HbIX CTAIUAX AHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJM{ aHTPOIIOTCHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 KU3HU U OPYIUsl Tpya.
CpaBHHMBATH NPEACTABUTEIECH OCHOBHBIX
CTAaIMH AaHTPOIIOTECHE3a
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5.6

DBOJIIOLIHS
COBPEMEHHOTO
YyeJI0BeKa

DBOJIOLMS COBPEMEHHOTO YEJIOBEKA.
EcrectBeHHbIN OTOOP B MOMYJIAIUAX
yenoBeKa. MyTallMOHHBIN MPOIIECC U
nosmmMopusm. [lomysiimonabIe
BOJIHBI, Apeii() TeHOB, MUTpAITUs U
«3¢dEKT ocHOBATES» B MOMYJISIIUAX
COBPEMEHHOTO YEJIOBEKA.
JdemMoHcTpanuu

TaOauIbl U cXEMBL: «DTaIlbl DBOJIIOLIUNA
YeJIOBEKa»

PackpbiBath coepxaHue TEPMUHOB U
ITOHATHN: MyTAalMOHHBIN IPOLIECC,
noJuMop(hu3M, MOMYJISIIUOHHBIE
BOJIHBI, Apeii( reHoB, MUTpalus,
«3(PHEKT OCHOBATEN.
XapakTepu3oBaTh POJb €CTECTBEHHOTO
oTOOpa B MOMYJISIIUSIX COBPEMEHHOTO
YeJI0BeKa.

OreHuBaTh POJIb MyTAIIMOHHOTO
npolecca, NOMyJIsIUOHHbBIX BOJH,
npeiida reHoB, Murpanu, «3pdexra
OCHOBATEJISD» B DBOJIIOLIUU TOMYJIALINI
COBPEMEHHOT0 YeJIOBEKA.

[IpuBoauTh MpUMEpPHI PaKTOPOB,
CTIOCOOHBIX BBI3BATh MOMYJISIIMIOHHBIC
BOJIHBI B 3BOJIIOIIMM COBPEMEHHOI'O
YyesoBeKa

5.7

YenoBeueckne pachl.
MexaucunurinHapHbIe
METO/Ibl aHTPOIIOJIOTUH

Yenoseueckue packl. [lonsatue o pace.
bonpime pacel: eBponeouiHas
(eBpazuiickasi), aBCTpaJIO-HETPOUIHAS
(3KBaTOpHUaIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
yTH paccesIeHus YesloBeKa 1o
niaHere. EAMHCTBO YeoBeUeCKuX pac.
HayuHnas HecoCcTOsITETbHOCTh pacu3ma.
[Ipucnoco0iaeHHOCTh YenoBeka

K Pa3HbIM YCIOBHSAM OKPYKAIOLIEH

PackpsiBaTh conepxanne TEPMUHOB U
TIOHSITUI: paca, paCOT€HE3, paCU3M,
COLMAJIbHBIN JapBUHU3M.
XapakTepu3oBaTh MPU3HAKUA OOJIBIITNX
pac 4eJaoBeKa: EBPONICOUIHON
(eBpa3uiickoil), aBCTpaIO-HETPOUIHOM
(?KBaTOpPUAIILHOW ), MOHTOJIOUTHOM
(a3uaTCcKO-aMEepPUKAHCKOM).

BpIsSBIISITE TPUYMHBI BOZHUKHOBEHHUS
YEeJIOBEYECKUX pac.
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cpensl. Bausaue reorpaduyeckoit
cpenbl U nperda reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJI0BEKa.

MexIucuuIunHapHbIE METOIbI

B pu3nuecKoii (OMOIOTHIECKOM)
AHTPOMOJIOTMH. DBOIOLMOHHAS
AHTPOTOJIOTHS U MaJIC0aHTPOTIOJIOTUST
YEJIOBEYECKHUX MOIYJISIUN.
buocounansHbie HCccien0BaHUS
npupoibl uenoseka. MccienoBanue
KOABOJIIOLUU OMOJIOTUYECKOTO U
COIIMAJILHOTO B YETIOBEKE.
JdemoHcTpanuun

Tabuuibl v cxeMbl: «Pachl yenoBekay.
IIpakTueckas padora

«3y4eHune 5KOJIOTUYECKUX afanTalni
YEJIOBEKa»

[IpuBOAUTH IPUMEPHI ATATTUBHBIX
MPU3HAKOB Yy MIPEICTaBUTENIEH
YeJIOBEUECKHX pac.

[IpuBOIUTH CBUICTENHCTBA €AMHCTBA
MIPOUCXOXKJICHUS YEJI0BEUYECKUX pac.
ComnocTtaBiisiTh aJaNTUBHBIEC TUIIBI
JIIOJIEN C pacOBBIMH MPU3HAKAMU.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh pacu3ma

Htoro yacoB o Teme 10
6 Tema «9K010TUsI — HAYKA 0 B3AMHMOOTHOIIEHUSIX OPTaHU3MOB U HAIOPTaHU3MEHHBIX CHCTEM C OKPY KA
cpenoin»
6.1 | 3apoxxnenue u 1 3apokICHUE U Pa3BUTHE DKOJIOTHU PackprIBath cojepxanne TEPMUHOB U

Pa3BHUTUC SKOJIOI'NH

B Tpyaax A. I'ym6onpara, K.®. Pynbe,
H.A. CeBepuioBa, J. I'ekkens,

A. Tencin, B.H. CykauéBa. Paznensl u
3a/1a4u SKOJIOTUH. CBA3b HKOJIOTUU

C IpYIMMH HayKaMHU.

IIOHSATHN: KOJIOTHs, ayTIKOJIOTHS,
CHUHYKOJIOT S, SKOJIOTUSI COOOIECTB U
DKOCHUCTEM, IKOJIOTHS BUIOB U
MTONYJISILUH.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
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JdeMoHcTpanuu

[MopTpeTtsi: A. I'ymO0nbaT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Tabmuibsl U cxeMbl: «Pa3aensl
SKOJIOTHI

3apOKICHUS U PA3BUTHS IKOJIOTHH KaK
HaYKHU.

[IpuBoaUTH IPpUMEPHI 0OHEKTOB
U3Y4YEHUS SKOJIOTUH.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSIINE
nepesa y4EHbIMU-3KOJIOTaMH.
VYcraHaBaMBaTh B3aMMOCBA3b SKOJIOTUH
C IpYTUMU HayKamMu

6.2

MeTo1bI YKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHHUHU I YeJI0BEKa

Metonas!l konoruu. Ilonesrie
HaAOJIIOICHHS. DKCTIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTtopHbie. MosieupoBanme
B DKOJIOTMM. MOHUTOpPHHT
OKPYXarOUIEH CPe/Ibl: TOKAJIbHBIM,
pErHOHATBHBIN U TJI00ATBHBIMH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3E1
YEJI0BEYECTBA C MMPUPOJION.
DOOopMUPOBAHUE IKOJIOTUYECKOU
KYJIBTYPBI U KOJIOTHYECKON
TPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuun

Tabauip! U cxeMbl: «MeToabl
3KoJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXarOUIEH CpeabD».

PackpbiBaTh copiepKaHre TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOTIOACHMS,
MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
MO/IeJIUPOBaHUE, SKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METO/Ibl IKOJIOTHH.
[IpuBOIUTH TPUMEPHI TTOJIEBBIX
HaOII0IEHNI B DKOJIOTHH.

BrIsIBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpYKarolIen cpelibl Kak MeTo/1a
AKOJIOTHYECKUX HUCCIICIOBAHUN.
OOOCHOBBIBATH 3HAUCHHUE
AKCTIIEPUMEHTOB B DKOJIOTUUECKUX
HCCIICTIOBAHUSX.

CpaBHUBaTh J1aDOpaTOPHBIE U
MIPUPOHBIC SKCIIEPUMEHTHI KaK METO IbI
AKOJIOTUYECKUX HCCIICTOBAaHMIA.
OrneHrBaTh 3HAaYEHUE MPOTHO3UPOBAHUS
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JlaGoparopHnasi paGora
«3yueHre MeTo10B 3KOJIOTUYECKHUX
UCCJIeIOBAHUI»

KaK METOJa DKOJOTHYECKUX
HUCCIeI0OBaHUMH.

O00CHOBBIBAaTH HEOOXOAUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUTSl COBPEMEHHOT0 YeJIOBEKa

HToro yacos 1o teme 3
7 | Tema «OpranusMsl 1 cpeaa 00UTAHUD)
7.1 | Dxonornyeckue 1 OKosorudeckue (pakTopsl U PackpbIBath conepxaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JEHUCTBUA. MOHSATUI: HKOJOTHYECKUH (haKTop,

Krnaccudukanus 3x010ruuaeckunx
(dbakTOpOB: abMOTUUECKUE,
OonoTuueckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux (axropos. [IpaBuino
muHnmyma (K. [npenrens,

1O. JIubux). TonmepaHTHOCTD.
DOBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

JemoHcTpauun

Tabauibl ¥ cXeMbl: « IKOJIOTHUECKHE
bakTopb».

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTCHUU U )KHBOTHBIX,
PUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IIUYHBIX YKOJIOTHICCKUX
dbakTOopoB

OMOJIOTUYECKHUI ONITUMYM,
OTpaHUYMBAIOIIUNA (TUMUTHUPYIOIIIHI)
baxTop.

Knaccuduuuponarts sKonoruueckme
(aKTOpBI MO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JE€UCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO0O0CHOBBIBATh JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAaHUYHUBAIOLIETO
daxTopa.

[IpuBOAUTH pUMEPHI:
WUTIOCTPUPYIOIIUE IEHCTBHE ITpaBuiIa
MUHUMYMa, OTPaHUYUBAIOLIETO
(dhaxTopa, SBpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuornyeckue
¢dakropsl. CBeT Kak
DKOJIOTUYECKUN

bakTop

Abunotndeckue paxktopsl. CBET Kak
sKoJiornueckuit pakrop. [ericTpue
Pa3HBIX YYACTKOB COJTHEYHOIO CIIEKTPa
Ha OpraHu3Mbl. DKOJOTHYECKHE
TPYIIbl PACTEHUMN U 3 KUBOTHBIX

110 OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS
pousb cBeta. DOTONEPUOAU3M.
JdemoHcTpanuu

Tabnuibl u cxembl: «CBeTOBOM
CIIEKTP», « DKOJIOTHYECKNE TPYIIIIBI
YKUBOTHBIX M0 OTHOIIIEHUIO K CBETY).
OobopynoBanme: repdbapuu
CBETOJIFOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCIIMUBBIX PACTCHHUIA;
CBETOJIIOOMBEIC, TCHEIIOOUBEBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHusl.

JlabopaTopHnasi padota
«BpIsiBIEHNE pHUCTIOCOOIEHUI
OpPraHu3MOB K BIIMSIHUIO CBETa»

PackppiBath copepkanie TEPMUHOB U
MOHSATUM: CBET, (POTONEPUOTU3M.
XapakTepus3oBaTh JCHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBATh JEHWCTBUE Pa3HBIX
YY9aCTKOB COJTHEYHOTO CTIEKTpa

Ha OpraHU3MBI.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HENIEATETbHOCTH PACTEHUN Pa3HbIX
AKOJOTHYCCKUX TPYMI 10 OTHOIICHUIO
K CBETY (CBETOJIIOOMBBIC, TEHETIOOUBEIE,
TEHEBBIHOCIIMBEIEC).

[IpuBOINUTH MPUMEPHI PACTEHUHN PAa3HBIX
HKOJIOTUYECKUX TPYII 1O OTHOIIEHUIO
K CBETY.

BBISABIATE 0COOCHHOCTH CTPOCHUS U
KU3HEICATECITLHOCTH JKUBOTHBIX Pa3HBIX
HKOJOTUYECKUX TPYII MO OTHOIICHHUIO
K CBETY (JIHECBHBIC, CYMEPECUHBIE,
HOYHBIC).

[IpuBOANTH IPUMEPHI FKUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPy

10 OTHOIIICHUIO K CBETY.
OOGO0CHOBBIBATH 3HAUCHUE
dboTorneprnoan3Ma B )KU3HU OPTaHH3MOB
U TS IPAKTHKHU CEITBCKOTO

XO035IUCTBA
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7.3

AOuoruueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYECKUN

dakTop

TemnepaTypa Kak 3KOJIOTUYECKU I
dakTop. JleficTBue TemMnepaTypbl

Ha opraHu3Mel. [lolikunoTEpMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JdemMoHcTpanuu

Tabsuibl v cxembl: « TennoKpoOBHbIE
KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUHU TETUIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTOMYUBBIX
pacTEeHUi; Yydesia MTULL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIMSTHUIO TEMIIEPATYPhI»

PackpwiBath copep:kaHue TEPMUHOB U
MOHATHI: TEMIIEpATypa,
MOUKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHAOKMO3, IBPUTEPMHBIEC
OpraHU3Mbl, CTCHOTEPMHbIEC OPTraHU3MBI,
TEPMOPETYJISALIUS.

XapakTepu3oBaTh JICHCTBUE
TeMIrepaTypbl Ha OPraHU3MBbl.

BbIABIATE OCOOEHHOCTH CTPOEHUS U
KA3HEAEATEIBbHOCTH MMOMKUIOTEPMHBIX

(X0JIOTHOKPOBHBIX) 1 TOMOHOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI MOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
BbIABIIATH OCOOEHHOCTH CTPOEHUS U
KUZHEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHU.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYNBBIX
pacTeHU.

[IpuBOIUTH IPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHNU3MOB.
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7.4 | AGuoTtnueckue Bi1ayKHOCTB KaK 9KOJIOTUYECKUN PackpbiBath coepxaHue TEPMUHOB U
(dakTopbl. BiaxxHocThb dakrop. [IpucnocobeHus pacTeHU MOHSATHUM: BJIAXKHOCTh, THAPODUTHI,
KaK SKOJIOTHYECKUI K MOJJIepKaHuI0 BOAHOTO OanaHca. rUrpopuUTHI, ME30PUTHI, KCEPODUTHI,
(dakto Knaccudukanus pacteHuit JKABOTHBIE: BOJIHBIE, ITOJYBOJIHBIE,

110 OTHOLIEHHUIO K BOJIE. Ha3eMHBbIE.
[IpucnocoOaeHusT KUBOTHBIX XapakTepu3oBarh JCHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJHOIO PEXUMA. KaK 3KOJIOTHYECKOro (pakTopa.
JleMoHCTpanun BbIsBISITE 0COOEHHOCTH CTPOCHUS U
Tabnuiel U cxembl: «Du3nonaoruueckue | )KU3HEAESITENbHOCTH PACTEHUN Pa3HBIX
aJlanTaly >KUBOTHBIX). HKOJIOTUYECKUX IPYIII 10 OTHOLICHHUIO
Oo6opynoBanme: repoapuu pacTeHUl, | K BOJE.
OTHOCSIIIUXCS K TUTpOodUTaM, [IpuBOAUTH IPUMEPHI PACTEHUI Pa3HBIX
kcepoduTaM, Me30(huTaM, KOMHATHBIE | SKOJIOTMYECKHUX TPYIII 110 OTHOLICHUIO
pacTeHHs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHasi padota BpIsSBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH ¢duznonornueckre NpucnocoOIeHUs
PaCTEeHHI U3 Pa3HBIX MECT OOUTAHUS» | JKUBOTHBIX K H3MEHEHUIO BOJIHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOIHBIX,
MOJIYBOAHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpeasl oOuTanus Cpenpl oOMTaHKMS OPraHU3MOB: BOAHAsA, | PackphIBaTh cojiepkaHue TEPMHUHA

OpTraHU3MOB

HA3eMHO-BO3/yIIIHAs, TTOUYBEHHAS,
riyOWHHas MOJAMOYBEHHAs,
BHyTpHOpranu3MeHHas. Ou3nuKo-
XUMHUYECKHE 0COOCHHOCTH Cpel
oOuTaHUs OPraHU3MOB.

«cpena OOuTaHusY.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA3EMHO-BO3YIIIHOM,
MMOYBEHHOM, TNTYyOMHHO MOJIMOYBEHHOU U
BHYTPHOPTaHU3MEHHOM CpeJl OOUTaHUSI.
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[IpucnocoOaeHust OpraHU3MOB K KU3HU
B Pa3HbIX CpeAax.

JdeMoHcTpanuu

Tabsmubl 1 cxembl: «Cpeabl 0OUTAHUS
OpraHU3MOB).

Oob6opynoBanme: KOJJICKIIUU
KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHHBaTh GU3HKO-XUMHUYECKHEC
YCJIOBHS Pa3HBIX CpeJl OOUTaHUS.
BrIsSIBISITE 4epThl NPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3YIIIHOW, IOYBEHHOM,
BHYTPHOPTaHU3MEHHOM Cpeax
oOuTaHus.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OOUTAaIOIIMX B PA3HBIX Cpellax

7.6 | buonoruueckue buonornyeckue putmsl. BHemHne u PackpbIBaTh coepaHue MOHATHS
PUTMBI BHYTpEeHHHE pUTMbI. CyTOUYHBIE U «OMOJIOTUYECKUE PUTMBD».

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTraHU3MOB K BHEILIHNX, BHYTPEHHUX, CYTOUYHBIX U
CE30HHBIM U3MEHEHHUSM YCIOBUI TOJMYHBIX OMOJOTHYECKUX PUTMOB.
AKU3HH. [IpuBOANTH MPUMEPHI IPOSBICHUS
JleMoHCTpanun OMOJIOTMUYECKUX PUTMOB Y pPa3HbIX
Tabsauubl u cxembl: «bruonornueckue OpPTaHU3MOB.
PUTMBI». BbIABIATH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K C€30HHBIM U3MEHCHUSIM
KOJUIEKIIUU PACTEHU U )KMBOTHBIX, YCIIOBUM JKU3HHU.
o0nagaroumx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
IPUCTIOCOOIEHHOCTH K CE30HHBIM OpraHU3MOB, PacCIpPOCTPAHEHHBIX
U3MEHEHUSM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | uzHeHnusie GopMbl XKusznenusie (HopMbl OPraHU3MOB. PackpeiBath conep:kaHue MOHATHUSA

OpraHUu3MOB

[TonsaTHE 0 )KU3HECHHOU hopMme.
XKuznenubie (HOPMBI paCTCHHI:
JIepeBbsl, KYCTAPHUKH, KyCTAPHUYKH,

«CKU3HEHHast hopMa OpraHu3May.
BbIsBIISTE 0COOEHHOCTH CTPOEHUS U
KU3ZHENIEATETbHOCTH PACTEHUHN pa3HbIX
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MHOT'OJIETHUE TPABBI, OJHOJIETHUE
TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOHUOHTHI, TCOOMOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U
0o0pasza >KU3HH.

JdemoHcTpauumn

Tabauiel u cxembl: « Ku3HeHHbIE
dbopmbl pactenuity, « KuzHeHHbie
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUHN U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOpPM

’KU3HEHHBIX (DOPM.

[IpuBOINUTH IPUMEPHI PACTEHUH PAa3HBIX
KU3HEHHBIX (POPM.

BbIABIATE 0COOEHHOCTH CTPOEHUS U
KA3HEAEATEIIbHOCTH KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POpPM.

[IpuBOANTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Bums
OMOTHUYECKHUX B3aMMOJICHCTBUIA:
KOHKYPEHITUS, XUIITHUIECTBO, CHMON03
u ero ¢opwmel. [Tapazutusm,
KOOIIepaIys, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjieOHMYecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMTUYECKHUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHMS OPTAaHM3MOB B CpEJIc
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
UCKITFOUCHUSL.

JdemoHcTpanun

TabauIel U cXeMbl: « IKOCHUCTEMA

PackpsiBaTh conep:xaHue TEPMUHOB U
MOHATUN: KOHKYPEHIUS, XUIITHUYECTBO,
MapasuTU3M, MyTyallu3M,
KOMMEHCAJIN3M, HETpo(hUuecKue
B3aUMOJECUCTBUA.

XapakTepus3oBaTh BUJIbl OMOTUYECKUX
B3aUMOJICHCTBUH.

OOBSICHATB CYIITHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MAPa3UTU3MA,
MyTyaliu3mMa, KOMMEHCAIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
OueHuBaTh 3HaU€HHE OMOTUYECKHUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUSA
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HIMPOKOJHUCTBEHHOTO JIECAY,
«DKOCUCTEMAa XBOMHOIO JIeCay,
«lenu nuTa"usy, « X UITHUYECTBOY,
«ITapazutuzm», «KoHkypeHIus»,
«Cumonosy, «KommMmeHcaansmy.
Oob6opynoBanme: KOJJIEKIIUN
YKUBOTHBIX, YUaCTBYIOIIUX

B Pa3IMYHBIX OMOTUYECKUX

OpraHHU3MOB B CpeJie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO UCKITFOUCHUS

B3aUMOJICMCTBUSAX
Hroro yacos o teme 9
8 Tema «Iko10rusi BUA0B U MOIMYJISIIIHID)
8.1 | Dxonornueckue 3 DKOJOTUYECKUE XaPAKTEPUCTUKH PackpsiBaTh conepxaHue NOHATHS
XapaKTePUCTUKHU nonyJyanuu. [lomynsiius kak TOMYJISILIHS.
MOMYJISIIIUN ouonoruyeckas cucrema. Poin OneHrBaTh 3HAUCHHUE HEOHOPOTHOCTH

HEOJHOPOIHOCTHU Cpebl, PU3NUECKUX
OapbepPOB U OCOOCHHOCTEH OMOJIOTUH
BUJIOB B ((OPMHUPOBAHUHU
MIPOCTPAHCTBEHHOM CTPYKTYpPBhI
nonynsauuid. OCHOBHBIE ITOKA3ATENH
NOMYJISIUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKJIaEMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpanuun

Tabauib! ¥ cxembl: «IKOJIOTHUYECKUE
XapaKTEPUCTHKYU TOMYISLUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, pU3nYeCKuX 0apbepoB U
0COOEHHOCTE OMOJIOrMU BUAOB

B (POpMHUPOBAHUHU TTPOCTPAHCTBEHHOMN
CTPYKTYPbI TTOMYJISIITUNA.

IIpuBOAUTH pUMEPHI TOMYJISLAN
Pa3HBIX BUJIOB PACTEHUI U JKUBOTHBIX.
XapaxkTepu3oBaTb OCHOBHBIE
HKOJIOTUYECKUE TTOKA3aTeIn
MONYJISIIIUN: YUCIICHHOCTh, INIOTHOCTD,
BO3pACTHAs U MOJIOBasi CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUT'PALIUSL.
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IMOIIYJIALIUN ((B03paCTHLIe IMUpaMHu bl
IMOMyJIALIUKN»

8.2 | Dkonoruueckas DKOJOTUYECKask CTPYKTypa Nonyjsiuuu. | PackpeiBaTh conepxaHne TEPMUHOB U
CTPYKTypa OneHKa YMCIEHHOCTH MOMYJISIIUN. MOHATHN: TUHAMUKA OMYJISALINH,
MOMYJISIIIUY. JIMHAMUKAa [TOMYJISALNN U €€ perysaius. | OMOTUYECKUI MOTEHIUAN MOIYJIALUY,
JlnHaMuKa TOIyJIAUn broTrueckuit moTEeHIMAN MOMYJISAIHUNA. | KPUBBIE BBKUBAHUA, (PAKTOPBI
U €€ perysiums MonenupoBaHre TMHAMUKH CMEPTHOCTH, EMKOCTb CPEBI.

nonyJssanuu. Kpussie pocta OOBIICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTHU nonyJisinuu. Kpusbie pa3menieHus oco0eu MomyJsiuu

BBDKUBAHUSA. PeTylsanus 9ucIeHHOCTH | Ha 3aHMMAaeMOM TEPPUTOPHUHU.

MOMYJISIIUA: POJib (PAaKTOPOB, OnennBaTh OMOTUYECKUI MOTEHIIUAI

3aBUCSIINX U HE 3aBUCSIIUX OT MOMYJISIIIUN Pa3HBIX OPraHU3MOB.

IUIOTHOCTHU. DKOJIOTUYECKUE CTPATETUN | AHAIIM3UPOBATh KPUBBIC pOCTa

BUJIOB (1- U K-cTparerun). YUCJIEHHOCTHU MOMYJIALIMU U KPUBBIE

JdeMoHcTpanuu BBIKWBAHUS.

Tabauie U cxembl: «CKOPOCTh OOGO0CHOBBIBATH TPUYUHBI CIIEPKUBAHUS

3aCEeJICHUS TIOBEPXHOCTH 3EMJIIU OMOTHYECKOTO MOTEHIINaIa pocTa U

Pa3IMYHBIMHA OPraHU3MaMm» MIPUYUHBI BCIIBIIIEK POKIAEMOCTH
y OTJICJIbHBIX OPTaHU3MOB.
[Tepeuncnsath pakToOpbl CMEPTHOCTH,
PEryJIMPYIOLINE YUCIEHHOCTh
MOIYJISALIMN PACTEHUH U )KUBOTHBIX.
OnuchIBaTh YKOJIOTUYECKUE CTPATETUH
BUJIOB

8.3 | Dkojoruueckas HUIIA [TonsaTre 00 PKOJOTHUESCKOMN HUIIIS PackpbiBaTh cojiep)KaHUE TEPMUHOB U

BHUJIA

Buga. Mecrooburanue. MHOroMepHast
MO/IEJIb SKOJOTUYECKON HUILIA

MOHSITHIA: SKOJIOTHYECKasT HUIIIA, BU]I,
apeaJ, UHBa3Msl.
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Jx. 1. XatunHncona. Pazmepsl
sKoJ0TMYecKor HUmu. [loTeHnmanpHas
Y peaii30BaHHas HUIIIY.

Bup xak cuctema nomysnsanuii. Apeanbl
BUJ0B. BUAbI M UX )KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpAlAM )KUBOTHBIX. bronornyeckue
VHBA3UM YY>KEPOJIHBIX BUJIOB.
JdemMoHcTpanuu

[loptper: JIxx. M. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojenb
3KOJIOTUYECKOW HUIIN

JIxx. Y. XaTunHCOHAY.
Oo6opynoBanme: repObapuu pacTeHUN;
KOJUICKIIUU >KUBOTHBIX.
JlaGoparopHnasi paGora
«ITpucnocoOsieHus CeMsiH pacTeHUM

K pacCeJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/I€JIb 9KOJOTUYECKON HUIIIN

JIxx. M. XaTunHCOHA.

[TpuBOAUTH IPUMEPHI IKOJIOTUUECKUX
HHUIII PA3HbIX BUJIOB PACTEHUMN U

KHNBOTHBIX.
BBISBISITE OTIMUKE SKOJOTHYSCKOM

HUIIU BUA OT €r0 MECTOOOUTaHUS.
['padprueckun nzo6paxaTth
MHOTOMEPHYIO MOJIEb KOJIOTUYECKOU
HUIIM JUIS Pa3HBIX BUJIOB.

BBIABIATE NPUYUHBI pA3TUIUI

B pa3zMepax SKOJIOTUYECKON HUILIH

y Pa3HbIX BUJIOB PACTEHUH U )KUBOTHBIX.
AHanu3upoBaTh MPUYUHBI U
MIOCJIEICTBHSI CMEHBI HKOJIOTMYECKOM
HULIU

Htoro yacos mo teme 9
9 | Tema «I9K0J0rus COOOIECTB. JKOJOTHYECKHE CHCTEMbD)
9.1 | CooOecTBO 1 Coob6miecTBa opranu3MoB. buorienoz u | PackpsIBaTh cojiepykaHue TEPMHUHOB H
OpPraHU3MOB — ero cTpykrypa. CBs3u MexXIy MOHSATUI: OMOIIEHO3, OMOTOTI.
OHoLIeHO3 OopraHu3Mamu B OMOLIEHO3E. Xapaktepu3oBaTh OMOIIEHO3 U €T0

JdeMoHcTpanuu
Tabmuib! u cxembl: «CTpyKTypa

CTPYKTYPHI: BHIIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OunoreH03a», «IKOCHCTEMA
IIUPOKOJIUCTBEHHOTO JIECay,
«DKocHUCcTEMA XBOMHOTO JIecay

[lepeuncrnaTh U IPUBOIUTH TPUMEPHI
CBSI3CH MEX Ty OpraHHu3MaMHU
B OMOILICHO3€E

9.2

DKocucTEMA

DKOCUCTEMA KaK OTKpPBITasi CUCTEMA
(A.JIx. Tencnun). yHKIIMOHATBHBIS
0JIOKH OpPTaHHU3MOB B DKOCHCTEME:
MPOAYLEHTbI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u cerTu.
AOuoTtruueckue 0JIOKH SKOCUCTEM.
[TouBBI ¥ Wbl B 3KOCUCTEMAX.
KpyroBopoTt BelecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JemoHcTpauumn

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuiel ¥ cxembl: «DYHKITMOHATBHBIC
IPYIIbI OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llenn nutanus (macTOUIIHAS,
JNETPUTHAS)».

Oo6opynoBanue: repbapun pacTCHUMH;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3Bepen

PackpbiBath copepkaHue TEPMUHOB U
MOHSTUH: IKOCUCTEMA, POAYIIECHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, Tpopuaeckue
ypOBHH, Tpoduueckue (MUILIEBBIC) LETH
U CETH.

Ha3piBaTh CTpYKTYpHBIE KOMITOHEHTHI
KOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOJAUTH IPUMEPHI OPTaHU3MOB

B OKOCUCTEME Ha OCHOBE UMEIOILIUXCS
3HAHHUM O pacTeHMsIX, Tpudax,
OaKTepusiX U JKUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
IIOTOK 3HEPIUHU B IKOCUCTEME.
OOBSACHSITH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILIECTB ¥ TOTOKE SHEPTHM.
[IpuBOANTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIe YPOBHU
TPOPUUECKUX MHUPAMHU/I.

CocTaBnsTh CXeMbI IEPEHOCA BEIIECTBA
Y DHEPTUU B DKOCUCTEMAX (IIeTH
MIUTAHUS).
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CpaBHI/IBaTB HaCT6I/IHlHI>Ie U JICTPUTHBIC
OCIIM MUTaHUA

9.3 | Dkonoruyeckue OCHOBHBIE ITOKA3aTENN YIKOCUCTEMBI. PackpriBatTh copepxkaHue TEPMUHOB U
MIAPAMU/IbI buomacca u npoaykuusi. MOHSATUI: IPOYKIUs, OoMacca,
DKOJOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKAas TUPaMU/Ia.
OMOMAacChl M DHEPTHUH. XapaxkTepu3oBaTh IpaBuiia
JemoHcTpanumn AKOJIOTHYECKUX MUPAMUJ] YUCEIL,
TaOauIbl U CXEMBI: « DKOJIOTHYECKAs OMoOMacchl U YHEPTUH.
nupaMujia Yucein, «IKoJoruyeckas OOBSACHITH NPUYUHBI PA3TAYUN
nupamMuga OMOMacchy, B NMPOAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAS] MUPAMUA SHEPTUN» | DKOCHUCTEM.
[IpuBOIUTH MPUMEPHI TPAKTUUECKOTO
MPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
MUPaAMHU/I.
CpaBHuBaTh OMOMAacCy U MPOAYKIIUIO
DKOCHUCTEM CyIIM 1 MHpPOBOro okeaHa
9.4 | Usmenenus Jlunamuka skocucmenm. PackpeiBaTh cofep:xaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHATUM: CYKIIECCHSI, KTUMAaKCHOE
CYKIIECCUU Dnykmyayuu. HanpasiieHHbIE COOOIIECTBO, CYKIIECCCUOHHBIHN PsijI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHbie M BTOPUUHBIE
CYKIIECCUU U UX MIPUUUHBI.
AHTpOTIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiecTBo. bruopaznoobpasue u
[OJIHOTA KPYyrOBOpPOTa BELIECTB —
OCHOBA YCTOMUYMBOCTH COOOILIECTB.

XapakTepu3oBaTh CyKIIECCHUH:
TIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX MIPUMEPBI U HA3bIBATh MPUIHHBI
CMEHBI COOOIIECTB.

CpaBHUBaTh BPEMEHHBIC M KOPEHHBIE
OMOTreoneHO3bl Ha KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThl IpoIecca
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JdeMoHcTpanuu

Tabsuubl u cxeMbl: «O0pa3oBaHue
6os0tay, «[lepBuunas cykueccus,
«BoccranoBieHue ieca mocie moxapa

CMEHBI OMOTEOIIEHO30B IO/ BIUSHUEM
aHTPOIOTEHHOTO (haKTOpa

9.5 | llpupoxansie [IpupoaHbie 3KOCHCTEMBI. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
HKOCUCTEMBI Dxocucmemvl 03€p u pex. Ikocucmemvl | TOHATUN: PUTOIIIAHKTOH, 300TUIAHKTOH,
Mopeli U OKeaHo8. IKocucmemvl myHOp, | APyCHOCTb.
siecos, cmenetl, nyCmbvitb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHCTpanun HKOCUCTEMBI, UX OCHOBHBIE
Tabnuibl ¥ cxembl: « IKOocUCTEMA KOMIIOHEHTHI (Ha IpUMepe 03epa,
HIMPOKOJIMCTBEHHOIO JIECAY, XBOWHOTO U IIMPOKOJIUCTBEHHOI'O JIECa).
«IJKocHucTeMa XBOMHOIO JIecay, OOBSACHITH TPUUMHBI PA3JIMUHON
«IKocucTeMa 03epay. OromMacchl IPOAYLIEHTOB U
O0OopyaoBaHmne: akBapUyM Kak MOJEb | KOHCYMEHTOB B IPUPOIHBIX
SKOCHUCTEMBI. HKOCUCTEMAX.
IKCKypeust «IKCKypcus B THIUIHBIN | COCTaBIISITh NACTOUIIHBIE U JECTPUTHBIC
OuoreoreHo3 (B 1yOpaBy, Oepe3HsIK, LEMU MUTaHUS TPUPOJHBIX IKOCUCTEM.
eJbHUK, HA CyXOJO0JIbHBIN WIIN [IpuBOAUTH MPUMEPHI OPTAHU3MOB,
HNOWMEHHBIH JIyT, 03epo, 60JI0TO)» BXOJISIIIIUX B COCTaB (PUTOTIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OMOMacCy U MPOYKLHUIO
BOJIHBIX U Ha3€MHBIX 9KOCUCTEM
9.6 | AHTpOIIOTEeHHbIE AHTpPOINIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh conepxanne TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSTUI: arpO3KOCHUCTEMA, arpOLIEHO3,
(arposKOCUCTEMBI) Paznuuus Mexy aHTPOIIOTE€HHBIMUA U | MOHOKYJIBTYPA.
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IPUPOAHBIMHA SKOCHCTEMAMHM.
JemoHcTpauumn

Tabyuibl ¥ CXEMBI: « ATPOLIEHO3Y,
«KpyroBopot BemecTs 1 OTOK
SHEPIUU B arpoOLEHO3E».
Oo6opynoBanme: repdbapuu
KYJbTYPHBIX U TUKOPACTYILIUX
pacTeHUN.

IKCKYypcHs «DKCKYpCHs

B arpO3KOCUCTEMY (Ha MMOJIe WIn

B TEIUIMYHOE XO3AKUCTBO)»

XapaKkTepu30BaTh OCHOBHBIC
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[TpuBOIUTH MPUMEPHI arPOIKOCUCTEM.
CocTaBiATh EeNH MUTaHUS arpoLIeHO3A.
OO0OCHOBBIBATH MPUYMHBI HU3KOMN
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHUBATH arpO’IKOCUCTEMBI U
IPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJib YEJIOBEKA

B COXpaHEHUH YCTONYMBOCTHU
arpo3KOCUCTEM

9.7

YpO03KOCUCTEMBI.
ODKOMOHUTOPUHT

Ypb6o3xocucrtembl. OCHOBHBIE
KOMITOHEHTHI YpOOIKOCUCTEM.
I'oponckas dropa u payna.
CunaHTpONM3a1IUsI TOPOJICKON (hayHBbI.
buonornueckoe u X035UCTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (popMUPOBaHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonozo aghghexma u 6uoos-
20UuUKamopos (Kinouessix 6u00s)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMU.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMS, TOPOJICKast ¢uiopa,
ropojckas ¢hayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI yPOO3KOCHCTEM.
OnuceIBaTh OMOJOTUYECKOE U
XO3SIICTBEHHOE 3HAYCHHUE
ypOOIKOCUCTEM.

[IpuBOIUTH IPUMEPHI U OLICHUBATH
COCTOsIHME YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BrIsSIBISITE 0COOCHHOCTH TOPOCKON
Gbropsl 1 GayHBI.

CpaBHuBaTh YpOOIKOCUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI
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MOMYJISIUNA U DKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIOTCHHBIX
BO3JIEUCTBUI.

Mexanusmul 6030eticmaus 3a2psA3HeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
Op2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCNEUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
AKOCHUCTEM.

JdemoHcTpanuun

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEM.

IIpakTueckas padora

«3yuenue u onucanue
ypOOIKOCHUCTEMBIY.

JlabopaTopHnasi pabota

«3yuenune pazHOOOpa3rst MEJIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HbIX
AKOCHCTEMAX)

HToro vacos 1o reme

12
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10

Tema «buocdepa — rinodajabHasi IKOCUCTEMA)»

10.1

buocdepa. Ctpykrypa
1 cocTaB bruocdepbl

2

buocdepa — obmennanerapHas
00011049Ka 3eMIId, T/I€ CYIIECTBYET WA
CyLIECTBOBAJIA KU3Hb. Pa3BuTune
npeAcTaBieHu o 6uocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obmactu 6uocheps! u eé
coctas. JKuBoe BellecTBo Ouochepsl u
ero (PyHKIIHH.

JdemoHcTpanuu

[loptpetsl: B. . Bepuaackuid,

3. 3roce.

Tabuuub! 1 cxemsbl: «l'eochepsl
3emuny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATUI: OHocdepa, )KUBOE BEIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoANTH GOPMYITHPOBKH OCHOBHBIX
nonoxxkenut yuenus B. Y. Bepranckoro
o ouocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
UX COCTaB, HAa3bIBATh 001ACTH
pacnpocTpaHEHUs KUBOTO BEIIECTBA

B 0007109Kax 3eMJIH U BBISBIISATH
MPUYHUHBI €r0 Pa3TUYHOTO
pacmpezeneHusl.

[lepeuncnars GyHKIIMH )KUBOTO
BelecTBa onocdepsl (razosas,
OKHCIIUTETHHO-BOCCTAHOBUTENbHAS,
KOHLIEHTpaIMOHHAs!, OMOXUMHYECKas ).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHUSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMoIOTHYECKYIO0 HH(DOPMAITHIO

0 TJI00AJTbHBIX SKOJIOTUYECKUX
npoOsemax 6uocdepsl, MOTydaeMyIo

U3 Pa3HbIX NCTOYHHUKOB.
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OuenuBath Bkaaa B. M. Bepuajackoro,
0. 310cca B CO3JaHUE YUCHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUSI
ounocdepsl.
KpyroBopoTsl
BELIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ounocdepnl. OcobeHHoCcTH OHOCPEepbl
Kak ri100abHONU SKOCUCTEMBI.
JluHaMHuecKoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreoXUMHUUYECKHe UKIIBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Ouocdepe.

JemoHcTpauumn

Tabauub! u cxembl: «I'eochepsl
3emnmn», « DyHKIIUU 5KUBOTO
BELIECTBAY,

«KpyroBopot azoTa B mpupoe»,
«KpyroBopot yriepoaa B mpupoae»,
«KpyroBopoT kuciopoa B mipupoe»,
«KpyroBopoT BOJbI B IpUPOIE»

PackpriBath copepxanue TEPMUHOB U
MOHATHUM: TJI00aTBHAS YKOCUCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIICCTB,
OMOTCOXUMUYECKHUE ITUKITBI.
XapaKTepru30BaTh 0COOCHHOCTH
ounocdepsl Kak riodabHOM
HKOCHUCTEMBI.

Onpenensath GyHKIUI0 0nocheps

B oOecrieueHnu OMOTreHHOTO
KpyTrOBOPOTa BEIECTB Ha IJIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHrBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB JJIS CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJTH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BCIIECTB.

BoISIBIATE TUHAMHYECKOE PAaBHOBECHE
ounocdepsr.
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[TpuBOAUTE MPUMEPBI PUTMUYHOCTH
SIBJICHHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHabHOCTH OMochepsl. [TonsTHE PackpriBath copepkaHue TEPMUHOB U
ounocheprr. OcCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIN: MOHATHUM: OMOMBI, TYHJpa, XBOWHbBIC
OWOMEI CyIITH. TYHJIpa, XBOWHBIE JIeca, CMEIIIAaHHBIC U | JIECA, CMEILIaHHBIC JIeCa,
YcToitunBoCTh IITUPOKOJIMCTBEHHEBIE JIeca, CTEIH, IITUPOKOJMCTBEHHEIE JIeca, CTEIH,
ounochepsl CaBaHHBI, TyCThIHU, TPOIIMYECKHE JIECA, | CABAHHBI, IyCThIHU, TPOITUYECKHUE JIECa,

BBICOKOTOpbsi. KimMar, pacTUTENbHBIA | BBICOKOTOPbSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykTypa ¥ (YHKIMS )KUBBIX CUCTEM, | XapaKTEPU30BaTh OCHOBHEIE OMOMEI
OIICHKAa UX PECYPCHOIO MOTeHIMata u | CylIu.
ouocdepHbIX PYHKIUH. CpaBHHBaTh OCOOCHHOCTH KJIMMaTa,
JleMOHCTpaMK MOYB, PACTUTEIHHOTO U JKUBOTHOTO
Tabauip! 1 cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmy, «Kimmmarnaeckue nosica BbISBIATH MPUYMHBI 30HATBHOCTH
3emumy, « TyHaapay, «Taiiray, B Onocdepe
«CMeIIaHHBINI ecy,
«IInpokonucTBEHHBbIN J1E€C», «CTEnbY,
«CaBannay, «IlycTbiHsY,
«Tponmueckuii necy.
Oo6opynoBanue: repOapuu pacTEHUM
Pa3HBIX OMOMOB; KOJUIEKIITNH KUBOTHBIX
Htoro yacos mo teme 6
11 | Tema «HenoBek M OKpPY:KaOUIAs CPeaay
11.1 | Bo3neiicTBue 2 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh conepkaHue TEPMUHOB

yejoBeka Ha Ouochepy

puyuHbl. Bo3nencTeue yenoBeka
Ha 6nocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHATHI: aTMocdepa,
BEIIIECTBA-3arPS3HUTEIIH,
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cpeasl. OxpaHa BO3Ayxa. 3arpsA3HEHUE
BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne
KJINMaTa.

JdeMoHcTpanuu

Tabyuibl U cXeMBbI: «3arpsi3HeHne
atMochepbl», «3arpsi3HEHUE
ruapochepbd, «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3HPerT

MapHUKOBBIN 2D (DEKT, «030HOBAs
TIBIPA», KUCIOTHBIC JTOXKIN,
ruapocdepa, IBTpouKanus BOI0EMOB,
MI0YBa, YPO3Hs TIOYB, TICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHamM3UpOBaTh AHTPOIIOTCHHBIC
(hakTopbl BO3ICUCTBUS Ha Onochepy
(poJb uesoBeKa B MPUPOJIC) HA PA3HBIX
ATanax pa3BUTHUS YEJIIOBEYECKOTO
oO1uiecTna.

XapakTepu3oBaTh IN100aIbHbIC
AKOJIOTUYECKHUE MTPOOIIEMBI;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHUN; SKOJIOTMYECKUE
npo0JieMbl, CBSI3aHHBIC

C YBEITMUCHUEM TpaHCIIOPTa

B KPYITHBIX TOPOJIax; IBTPOPUKALIUIO
BOZI0OEMOB; TTOCJIEACTBUS 3arPsI3HCHUS
BOJI XUMHYECKHMH BEIICCTBAMU;
BO3JICHICTBHE YEIOBEKA HA TOYBEHHBIM
MTOKPOB.

ApryMeHTHpPOBATh 3HAUCHUE
DKOJIOTUYECKUX 3HAHUM B PELICHUU
BOITPOCA O TIOJIJIEP>KAHUH YCTOMYUBOCTH
ounocdepnr
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11.2

AHTpPOIIOreHHOE
BO3JIEUCTBHE

Ha paCTUTEIbHBIA U
YKABOTHBIA MUD.
Oxpana npupoasl

AHTPONOreHHOE BO3/ICHCTBUEC

Ha PACTHUTEIIbHBIN ¥ )KUBOTHBIN MUD.
OxpaHa paCTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIEC PUHITUIIBI OXPaHbI
npupozsl. Kpacueie kauru. Oco6o
OXpaHseMbIE PUPOTHBIE TEPPUTOPUHI
(OOIIT). borannueckue cabl U
300JIOTHYECKUE TTaPKH.
JemoHcTpauumn

Tabauist U cxeMbl: «Oco60

OXpaHsEMbIE IPUPOAHBIE TEPPUTOPHUM.

Oo6opynoBanme: Gpotorpapuu
OXpaHSIEMBIX PACTCHUI U )KUBOTHBIX
Kpacuoui kauuru PO, KpacHol kauru
peruona

PackpriBatTh copepxaHue TEPMUHOB U
MOHSITUI: COKPAILICHUE
OropazHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMbIe IPUPOTHBIC
tepputopuu (OOIIT), 6oranmueckuit
call, 300JIOTUYECKHI MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
PacTEHHI U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3/JICHCTBHSI YEIOBEKA
HA pACTUTEIBbHBIA U )KUBOTHBIN

MHP.

XapaxkTepu3oBaTh IPUHITUTIBI
«BCceMHUpHOM CTpaTeruu OXpaHbl
PUPOABDY.

[lepeunciaTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
pPacnoJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpa3ust 3eMITH.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYUCJIEHHBIX BUAOB PACTEHUN U
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHbIe KHUTH
pernoHoB u Kpacnyto kaury PO
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11.3

PanmonanrsHoe
MIPUPOAONOJIH30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEYECTBA U TIPUPO/IBL.
PanmonansHOE MPUPOIOTIOTH30BAHHE
Y COXpaHEHUE OMOJOTNYECKOT0
pazHooOpasus 3emiu.

OOb1re 3aKOHOMEPHOCTH
TII00ATBHBIX YKOJIOTHICCKUX
Kpu3ucoB. OcCOOEHHOCTH
COBPEMEHHOTO KPHU3HUCa U €TO0
BEPOSTHBIC MTOCIIECTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BHUTHS OMACHBIX TEXHOTCHHBIX
TIPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEHMOCHOCOOHOU dHepeemuKe.
Buonozuuecroe paznoobpasue u
ouopecypcul. Hayuonanvnule
uHgopmayuonHvle cucmemol,
obecneyusarowue 00Cmyn

K UHGhopMmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHogvl 3Kopeaburumayuu 3KocCucmem
u cnoco608 6opvovL

¢ buonospedcoOeHUsAMU.
Pexoncmpykyus mopckux u HazemHvIX
IKOCUCTEM.

PackpbIBath conepxaHue TEPMUHOB U
MOHATHN: PallMOHAIBHOE
IIPUPOIOIOIL30BAHNUE, YCTOMUUBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
DKOJIOTUYECKUN CIIEI.

XapakTepu30BaTh OCHOBHBIE IIPUHIIMIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceIBaTh HEMCYEPTIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
IIOAYEPKUBAsT OTHOCUTEIIBHOCTD
HEHUCUYEPIIAEMOCTH NPUPOIHBIX
pPECypCOB; XapaKTEPU30BaTh IIPOLIECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
MPUBOASIINE K UX (POPMHUPOBAHUIO.
PackppiBaTh po01eMbl palliOHATIBHOTO
IIPUPOIOIIOIB30BAHUSA U HAXOAUTH IIyTH
UX PELICHUS
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JdeMoHcTpanuu
Tabmuib! ¥ cxeMbl: «Moaenu
YIPaBJISIEMOTO MUPAY»

Htoro gyacos o teme 6
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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