[Ipunoxenne Ne 11.2
K OCHOBHOH 00pa30oBaTeIbHOM MporpaMme
CpelHero o0Iero oopa3oBaHus

PABOYAS ITPOT'PAMMA
no yueoHomy npeamety «buosorus»
yri1y0JieHHbI YPOBEHb
10-11 kaacesl



Pa6ouas mporpamma no yue6HoMy npeamety «buonorus» (yriyOnéHHbINA yPOBEHb)
(mpeametHas o6macTh «EcTecTBeHHO-Hay4YHBIE IPEIMETHI») (fajiee COOTBETCTBEHHO —
nporpaMmma o 6uoJoruu, OMOJIOTHA) BKIIIOUAET MOSCHUTENBHYIO 3alUCKY, COACpKaHUE
oOy4eHus1, TUTaHUPYEMbIE PE3yJIbTaThl OCBOCHUSIIPOTPAMMBI 110 OUOJIOTHH.

[losicuutenpHas 3amucka oTpakaeT oOIMe LEeTH W 3aJa4dl U3ydeHHs] OUOJIOTHH,
XapaKTePUCTUKY TMCHUXOJOTHMYECKUX MPEINOChUIOK K €€ HM3YyYEHHUIO OO0YyJarolIMMHCS,
MECTO B CTPYKType y4eOHOro IJIaHa, @ TakXe IOJXOAbl K OTOOpY COAep KaHHUs, K
ONMPENEICHUIO IUIAHUPYEMBIX  pE3yJbTaTOB M K CTPYKTYpE TEMaTHYECKOTO
IUTAHUPOBAHMSL.

CopepxaHnue O00y4eHMs] PpacKpbIBaeT COAEpKATelbHbIE JIMHUHM, KOTOpBIE
npearaTcs g 0043aTeIbHOTO M3YUYEHHUsS B KaXKJIOM KJIACCE HAa YPOBHE CPEIHETrO
o01mero oOpazoBaHmsL.

[InanupyemMble pe3yJbTaThl OCBOEHUS MPOrpaMMbl O OHOJOTMHM BKJIHOYAOT
JUYHOCTHBIE, METAIllPpeAMETHBIE PE3YyJbTaThl 3a BEChb MEPUOJ OOYyYEHHs Ha YPOBHE
cpenHero oomero o0pa3oBaHus, a TAaKXKe MPEAMETHBIE TOCTHKEHUSI 00ydarolerocs 3a
KaXJIbI T0/1 O0y4eHUSI.

HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma no OuojOorUM Ha YPOBHE CpeHETO 00IIero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o06pazoBaHUU
B Poccuiickoit ®enepanun», ®I'OC COO, Konueniuu mnpenojaBaHus y4eOHOTO
npeamera «buosiorus» M OCHOBHBIX MOJIOKEHUH (enepasibHONM pabdouel mporpaMmabl
BOCITUTAHUSI.

VYuebnsiii npeamer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 xkmaccor)
SBJISIETCS OJIHUM W3 KOMIIOHEHTOB TIpeAMETHON o0nactu «EcTecTBeHHO-HAy4HbIC
npeametb». CornmacHo nonoxeHusMm OI'OC COO npoduiibHbIe yueOHBIE MPEIMETHI,
n3ydaeMble Ha yriIyOJIEHHOM yPOBHE, SBISIOTCS criocoOoM auddepeHIuaniu o0ydeHus
Ha YpOBHE CpeIHEro oO1iero oo0pa3oBaHusi U MPU3BaHbI 00ECIEUUTh MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIINM, CPEIHUM OOIINUM, CPEIHUM TPO(PECCHOHATBEHBIM U BBICIIIUM
oOpazoBaHueM. B To ke BpeMs KaxAbli U3 3THX Y4EOHBIX MPEAMETOB JOJKEH OBIThH
OPUEHTHUPOBAaH Ha TMPHOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIUTATEIBHBIX
W Pa3BUBAIOIIMX 33/a4, CBSI3aHHBIX C TMpoQoOpUEHTAlMEH OOydJaIuxcs W
CTUMYJIMPOBAaHUEM MHTEpeca K KOHKPETHOM 00JaCTH HAy4YHOrO 3HAHUSI, CBSI3aHHOTO
¢ OMoJIoTHEH, MEIUITMHOM, SKOJIOTHUEH, TICUXOJIOTHEH, CIIOPTOM HUIH BOCHHBIM JICJIOM.

[Iporpamma mo Ouojoruu JaéT MPEJACTaBICHHE O LEIW W 3ajjadyax H3Yy4YeHUs
yueOHoro npeamera «buosorusy» Ha yriayOoJIEHHOM YPOBHE, OINpeesseT 00sS3aTebHOE
(MHBapUAHTHOE) TPEAMETHOE COJIEp’KAaHHE, €ro CTPYKTYpUPOBAHUE IO paszAeiam H
TeMaM, pacrhpeieiieHue IO KiaccaM, PEKOMEHIYET IOCIeAOBaTEIbHOCTh H3Yy4YCHUS
y4eOHOT0 MaTepualia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH



yueOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydarommxcsi. B mporpamme
1o OHMOJIOTHMHM peaii30BaH IPUHIUN TPEEMCTBEHHOCTH C HW3YYEHHEM OHOJIOTHH
Ha YypOBHE OCHOBHOTO 0OIero oOpaszoBaHms, Ojarojapsi 4eMmy IPOCMATPUBACTCS
HAlpaBJICHHOCTh ~ HA  TIOCIEAYIOIIee  pPa3BUTHE  OWOJOTHYECKUX  3HAHHM,
OPUCHTHUPOBAHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PCHMUS,
HKOJIOTHYECKOTO MBIIIJICHUS, TPEACTABICHUN O 3I0POBOM 00pa3e KU3HH, HAa BOCTIUTAHHE
OEpeKHOT0 OTHOIICHUS K OKpY>Kalollel mpupoIHoi cpene. B nmporpamme 1o Ouosioruu
TaK)K€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mnpenmera «buornorus» B peanusamnuu
tpeboBanuiit OPI'OC COO K mMmIaHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00ydeHHS U B (DOPMUPOBAHMH OCHOBHBIX BUJIOB Y4UEOHO-
MO3HABATEIILHON  NIEATEbHOCTH  OOYYaloOImUXCS 1O  OCBOCHHIO  COJCPKaHUS
OMOJIOrMYECKOT0 00pa30BaHus Ha YPOBHE CpEAHEro 00I1Iero oopa3oBaHus.

VYyeOuniii mpeamer «buonorus» Ha ypoBHE CpeaHEro oO0miero oOpa3oBaHUS
3aBepIaeT OMOJIOTHYECKOe 00pa30oBaHUE B IIKOJIE M OPUEHTHPOBAH HAa PACIIUPEHUE U
yrayOjeHrue 3HaHui OOyYaronuXxcsi O >KUBOW MPHUPOAE, OCHOBAX MOJICKYJSAPHON U
KJIETOYHOW OMOJIOTUU, SMOPUOJIOTUM U OUOJOTHM PAa3BUTHS, T€HETUKHU, CEJIEKIIUH,
OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYCHUS U SKOJIOTHH.

N3yuenne yueOHOoro mpeamera «buonorus» Ha  yriayOJEeHHOM  ypOBHE
OPHUEHTHPOBAaHO Ha TOATOTOBKY OOYYalOMUXCS K TOCICAYIOMIEMY TOJYYICHHIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHET0 MpodheCcCHuOHAIBHOTO
oOpazoBanus. OCHOBY €T0 COJEP)KaHHUS COCTABISICT CHCTEMa OMOJIOTHYECKUX 3HAHHM,
MOJIYYCHHBIX TIPU H3YYCHUH OOYYAIOIUMHUCS COOTBETCTBYIOIMX CHCTEMATHUCCKHX
pasziesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero obpas3oanus, B 10—11 kiraccax 3Tu
3HAHMS TOJYJYaloT pa3BUTHE. Tak, pacmupeHbl W yriayOJaeHBI OHOJIOTHYCCKUE 3HAHUS
O pACTCHUSX, JKHUBOTHBIX, TIpHOax, OaKTEepusx, OpPraHu3Me 4YEIIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTEIHLHO BKJIIOYEHBI OHOJOTUYECKUE CBEICHUS
MPUKJIATHOTO U MIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO UCITOJIB30BaTh KaK OPUEHTUPBI
JUJISL TIOCJIETYIOIIEeTo BbhiOopa mpodeccun. Bo3MokHa Takke HHTETpalys OMOJTOTHIESCKUX
3HaHWHA C COOTBETCTBYIOIIMMHY 3HAHHUSIMHU, TTOJTYYCHHBIMU 00 yJarOIIUMHUCS TIPU U3y4ESHUN
bu3UKY, XUMUH, Teorpadyi U MaTEeMAaTHUKH.

CtpykTypa mporpamMmbl IO OHOJOTHH OTPAXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOIIMOHHBIA MOJIXO0JbI K M3yUeHHI0 Onosioruu. CorjaacHO UM, U3y4aroTCsl CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEePHBIC ISl KUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlH,
HBOJTFOITUN OPTAaHUYECKOTO MUpPa Ha 3eMJle, COXpaHCHHsI OMOJIOTHYECKOTO pa3HOOOpa3us
iaHeTsl. Tak, B 10 kacce u3y4aroTcs OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOU OMOJIOTHH,
SMOPHOJIOTHH M OWOJIOTMH Pa3BUTHSA, TCHETUKH M CEJICKIMH, OMOTEXHOJIOTHH M
CUHTETUYECCKON OWOJIOTHH, aKTYaJu3UPYIOTCS 3HAHHWS OOydJaromuxcs 1Mo OOTaHWKE,
300JIOTHH, aHATOMUH, (U3UOJIOTUH 4YeroBeKka. B 11 kimacce n3y4yaroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI DKOJIOTUU U yUeHHue o ouocdepe.

VYuebnsiii npeamet «buonorusy npu3BaHa 00€CIEUUTh OCBOCHHE 00YUaIONTUMUCS
OMOJIOTUYECKUX TEOPHH W 3aKOHOB, WJICH, MPUHIIAIIOB M TPABHII, JISKAITUX B OCHOBE



COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHUHbI MHpa, 3HAHUH O CTPOCHHUH,
MHOrooOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMyJIsiud, OHOILIEHO3a,
OKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTIKEHUAX, COBPEMEHHBIX HCCIIECIOBAHUIX
B OWOJOTMH, TPHUKIAJAHBIX AacleKTaX OWOJOTHYEeCKUX 3HaHui. Jlns pa3Butus u
MOJIJIEP’KaHUS MHTEpeca 00yJaromuxcs K OMOJIOTHH HAPSTY CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUUECKOT0 MaTepuaja B COACPKaHUU MPOTPAMMBI TI0 OMOJIOTHU TIPETYCMOTPEHO
3HaKOMCTBO C MCTOpPHUEH CTAaHOBIICHUS W PA3BUTUSA TOW WM MHOU 00JIacTH OMOJIOTHH,
BKJIAJIOM OTCYECTBEHHBIX M 3apyOekKHBIX VYYEHBIX B PEIICHHE BaXKHEHIIHMX
OMOJOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Henp u3zyuenust yueOHoro mnpeamera «buonorus» Ha yriyOnE€HHOM YypOBHE —
OBJIaJICHUE OOYYAIONUMHUCS 3HAHUSMU O CTPYKTYPHO-()YHKIIMOHAJIBLHON OpraHu3aIlin
JKUBBIX CHCTEM PA3HOTO paHTa M MPHUOOPETCHHE YMEHUW WCIONh30BAaTh ATH 3HAHUS
B (QopMupoBaHMM HWHTEpeca K ONpeAeNEHHOM o0sactd npodhecCuoHANbHOU
NEeSATEIbHOCTH, CBS3aHHON C OuWoyiorHe, wWiaM K BbIOOPY y4eOHOro 3aBelEHUs
JUTSL IPOAOJKEHUST OMOJIOTUYECKOr0 00pa30BaHUsl.

JlocTrxeHre 1eau u3ydeHus: yueOHoro npeamera «buosorus» Ha yriayOJaéHHOM
YpOBHE 00€CTeunBaETCs PEIICHUEM CIEAYIOIIMNX 3a]1ay:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl OWUOJOTMYECKUX 3HaHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHICMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiaX, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHPA;
O CTPOEHUH, MHOTrooOpa3sMuM U OCOOCHHOCTSAX OHOJIOTMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJSUs, BUJ, OMOreo1eHo3, Ouocdepa); 0 BHAAIOIIMXCA OTKPBITUIX U
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHHE OOydYaromuxcsi C METOJAaMu TIO3HAHUS KUBOM  MPUPOJBIL:
UCCJIEIOBATEILCKUMHU METOJaMH OMOJIOTUYECKUX HAYK (MOJEKYJISIPHOW U KJIETOYHOM
OMOJI0THH, IMOPUOJIOTUU ¥ OUOJIOTUH Pa3BUTHSA, TECHETUKU U CEJIEKIIMU, OMOTEXHOJIOTUN
Y CUHTETHYECKOUN OMOJIOTHH, MaJCOHTOJIOTHUH, IKOJIOTHH ); METOJaMHU CaMOCTOSTEIILHOTO
MPOBEICHUS OMOJIOTHYECKUX UCCIIEIOBAaHUN B 1ab0paTopuu U B pupoie (HaOIroaeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHNUE);

OBJIAJICHUEC  OOYyYalOUUMHUCA  YMCHUSIMH: CaMOCTOSITENTbHO ~ HaXOJUTh,
aHAIM3UPOBaTh U HCIOJB30BaTh OWOJOTHYECKYI0 HH(POPMAIIUIO; TOJIH30BATHCSA
OMOJOTUYECKOH TEPMUHOJIOTHEH W CHMBOJIMKOW; yCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-YKOHOMUYECKUMHU U IKOJIOTHYECKUMHU MPOOIeMaMu
YeJIOBEUECTBA; OICHWBATh TIOCIEACTBUS CBOCH JEATEIHHOCTH 1O OTHOIICHUIO
K OKpY>KaroIel MpupoaHON cpejie, COOCTBEHHOMY 3/I0POBBIO M 37J0POBBIO OKPY KAFOIITUX
Jarofel; OO0OCHOBBIBATH W COONMIOAATH MeEphl  TPO(HIAKTHKA ~ MHGEKIIHMOHHBIX
3a0oieBaHUM, TIpaBWjia TIOBEJEHUS B TMpupoje u obecreueHus O€30mMacHOCTH
COOCTBEHHOW IKU3HENEATCILHOCTH B YPE3BBIUAWHBIX CHUTYaIlUSAX NPHUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaThb COBPEMEHHBIC HAyYHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BUTHE Y OOYYAIOIIUXCS HWHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPHITHSIMU M COBPEMEHHBIMU



UCCJIEIOBAHUSIMU B OHMOJIOTMH, pelIaeMbIMH €10 MpoOsieMamMH, METOA0JI0Tuei
OMOJIOTUYECKOTO HWCCIICIOBAHUS, TMPOBEJACHUS DSKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
pemeHnss OMOJIOTMYECKHX 3a7a4, MOJCIUPOBAHUS OWOJOTUYECKHX OOBEKTOB U
MPOIIECCOB;

BOCITUTAaHUE Y 00YUAIOMINUXCS IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIE B TIETIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSM; (POPMUPOBAHUE HSKOJOTUYECKOH,
TEHETUYECKON TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHHS B TPHUPOAC; MHTETpAIluN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue oOy4Jaronmmucs KOMITETEHTHOCTH B palMoHaIbHOM
MIPUPOOTIOIH30BAaHUN (COOIOZICHUE TPABUJI MOBEICHUS B MPUPOJE, OXPAHBI BHUIOB,
HKOCUCTEM, OMOCPEPDI), COXpAaHEHUH COOCTBEHHOTO 3/IOPOBbSI U 3J0POBbS OKPYKAIOIIUX
monie (cobmoaeHus mep NnpoduiakTUKU 3a00jeBaHUi, oOecrieueHue Oe30MacHOCTH
KU3HEICATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BAHMS OWMOJOTMYECKUX 3HAHUM U  yMEHUU
B IIOBCEIHEBHOM JKU3HU;

CO3JIaHUE YCIOBUM JJII OCO3HAHHOTO BbIOOpA OOYYArONIUMUCS WHIUBUIYyaIbHOU
oOpa3oBaTenbHOI TPaeKTOPUH, CHOCOOCTBYIOLIEH HOCIIEAYIOLIEMY
popeCcCHOHATEHOMY  CaMOOIIPENEICHNI0, B COOTBETCTBUH C WHIWBHIYyATbHBIMA
WHTEpecaMu U MOTPEOHOCTSIMHU PETHOHA.

OO6111ee Yncio 4acoB, peKOMEHI0BAHHBIX JJIsl U3yUYEHHUsI OMOJIOTHH Ha YIi1yOJIeHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 ygaca (3 yaca B Henemo), B 11 knacce — 102 gaca
(3 yaca B HezelO).

OT16op opraHu3anMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOTUU
OCYHIIECTBJISIETCS. € Yy4€TOM CcHenudUuKd ero COoACpKaHUsS U HANPaBIEHHOCTH
HAa TMPOJOKCHHE OMOJOTMYECKOro o00pa3oBaHHsS B OpPraHHM3AIUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM  YCIIOBHEM TMpPU OOYYEHHH OHMOJIOTMM Ha YIITyOJIEHHOM YpOBHE
SBIIICTCSI TIPOBEACHHE JTA0OPATOPHBIX M TpPaKTHYeCKUX pador. Tarke ydactue
OOy4YaromMXcsi B BBIMOJHEHUH TPOEKTHBIX W Yy4eOHO-HCCIEOBATEIIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEICTIAETCS yUHUTEJIEeM Ha OCHOBE HMMECIOIINXCS MaTepHUalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBHM.



COJEP XAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpeMeHHass OWoJOTHS — KOMIUICKCHAas Hayka. KpaTkas ucTopus pa3BUTHS
ouonoruu. buonornueckue Hayku W u3ydaeMmble MU MpoOieMbl. DyHIaMEHTANIbHEIE,
MPUKJIAJHbIC U TIOMCKOBBIE HAYYHBIE UCCIIEA0OBaHUS B OMOJIOTUH.

3HauyeHue OuoONOrMU B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mmupa. [Ipodeccum, cBszaHHble C Ouonorweil. 3HaUYeHHE OMOJIOTHUU
B IPAKTUYECKOM JESATEIbHOCTH YEJIOBEKA: MEIWIMHE, CEJIbCKOM  XO3SHCTBE,
MPOMBIILJICHHOCTH, OXPAaHE TPUPO/IBI.

JleMoHCTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneir, K.b. Jlamapk, Y. JlapBuH,
VY. TI'apenr, I'. Mennens, B.1. Bepnanckuii, W.II. IlaBnoB, WN.M. MeuHuKOB,
H.U. BaBunos, H.B. Tumodeer-PecoBckuii, k. Yorcon, ®. Kpuk, [{.K. benses.

Tabmuubr U cxembl: «CBsi3b OHOJIOTMM C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cCTEeMbI U UX U3yUYEeHHUE

JXKuBble cucteMbl Kak mnpeaMmer u3ydeHus ouosnoruu. CBOMCTBA JKUBBIX CHCTEM:
€AUHCTBO XUMHUYECKOIO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb, CIOXKHOCTb H
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alysl, CAMOBOCIIPOU3BEICHUE,
pa3IpaKuMOCTh, U3BMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3alii >KUBBIX CHCTEM: MOJIEKYJISPHBIM, KJIECTOYHBIA, TKAHEBBIH,
OpraHU3MEHHbIN, NOMYJISUUOHHO-BUAOBON, 3KOCHUCTEMHBIN (OMOreOleHOTUYECKUNA),
ouocdepusiii. [Iponeccsl, npoucxonsuiye B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU
xuBoro. Ku3Hp kak ¢opma cymectBoBaHus maTepuu. Hayku, v3ydaroliue >KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aLUU.

N3yuenue »xuBbIX cucteM. Mertonpl Ouonorudeckoil Hayku. HaOmonenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEeMaTu3anus, MeraaHanu3. lloHsThe O 3aBUCMMON H
HE3aBUCUMOUN nepeMeHHOoM. [lnmanupoBanue skcnepuMeHTa. [locTaHOBKa M mpoBepka
runote3. HyneBas rumnore3a. Ilonstue BBHIOOpKM U €€ IOCTOBEpPHOCTh. Paz0Opoc
B Ouonornueckux JaHHbBIX. OLlEHKa JOCTOBEPHOCTH IOJYYEHHBIX pE3yJbTaTOB.
[IprunHBI UCKAKEHUSA PE3YIIBTATOB IKCIIEpUMeEHTA. [IoHATHE CTATUCTHYECKOTO TECTA.

JleMoHcTpanuu

Tabnuupl u cxembl: « OCHOBHbIEC MPU3HAKU KU3HW», «BUOJIOTHYECKUE CUCTEMBIY,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTaHU3ALMMU KUBOM MpUPOAbD», «CTpoeHHUE
JKUBOTHOM KIIETKM», «TKaHM KUBOTHBIX», «CHCTEMBl OPraHoB YEJIOBEYECKOTO
opranuzMmay, «buoreoiieHo3», «buochepa», «MeTo1bl U3yUEHUS KUBOW MPUPOIBI.




ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE JUTSl IPOBECHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTuueckas padora

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

Tema 3. BuoJiorusi KJ1eTKu

Krnetka — cTpykTypHO-(YHKIIMOHAIbHAS €IUHHUIA XKUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. [Ineiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KIIETOYHOU TEOPHH.

MeTopI MOJIEKYIISIPHOM U KJIETOYHOW OMOJOTHH: MUKPOCKOIHS, XpoMaTorpadus,
ANEKTpOoPope3, METOA MEUYEHBIX aToOMOB, Au(depeHnnaIbHoe HeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue @uxcupoanuvix Kiemokx. IIEKTPOHHas
mukpockonus. Koughoxanonaa muxpockonus. Bumanvnoe (npuosicusnennoe) uzyyenue
KJIeMOK.

JleMoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHSA METOI0B MUKPOCKOITUN.

OOopynoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTnueckas pabora

«3yyeHre MeTOMOB KJIETOUHOM Ouosioruu (xpomartorpadus, snexTpodopes,
muddepennuansaoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi opraHu3anmsi KJIeTKH

XHWMHUYECKNN COCTAaB KIETKA. Makpo-, MUKPO- U YIIbTPAMHUKPO3JIEMEHTHL. Bosia u e€
pOJIb KAK pACTBOPUTENA, pEAreHra, Y4YacTHE B CTPYKTYPUPOBAHUM  KIIETKH,
TerIoperysiuud. MuHepajabHble BEUIECTBA KIETKH, UX OHoJoruyeckas pojb. Ponb
KaTUOHOB U aHUOHOB B KIIETKE.

Opranuyeckne  BelIeCTBA  KIETKW. buoslormdyeckne mnoJuMmepsl.  benkm.
AMUWHOKUCIIOTHBINH cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJekyibl. llepBuunas
CTpyKTypa Oefnka, MenTuHas CBsi3b. BropuuHas, TpeTuyHasi, 4eTBepTUYHAS CTPYKTYPHI.
Henarypanus. CsoiictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue QyHKIuU
0enkoB. Ilpuonul.

Yrnesoapl. MoOHOcCaxapuabl, IACAXApUIbI, OJUTOCAXAPUIBI W ITOJUCAXAPUIBIL.
OOmmii 1aH CTpOeHUs U (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBoJ0B. buonornueckue
(GyHKUIHUU YTIEBOOB.

Jlumuael. T'mapodunsHO-THApOPOOHBIE cBoMicTBa. Kraccudukamuss TUTUAOB.
Tpurnuuepunsl, pochonunuasl, BOCKU, CTEpOUabl. bruonornyeckue GyHKIUU JTUITHIOB.
OOmume cBoiicTBa OuoNOrMYecKUX MeMmOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaMO3aMbIKaHUIO, ITOJIYIIPOHHUIIAEMOCTb.

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



IBOMHAs ciupanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonornueckue ¢ynkiuun AT®. BoccTaHoBIeHHBIE NEPEHOCUUMKH, UX (QYHKIHU
B KJeTke. /Jpyeue uyknreozuompughocgpamor (HT®). CexBenuporanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OHOXMMHUYECKHEe U Ouodu3nyecKkue UCCIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Modenuposanue cmpyKkmypsl u
@yHKyuti 6uomonekyn u ux Kommniekcos. Kommvromepuovui ouszaiin u opeanuyeckul
CUHMeE3 OUOMOTIEKYL U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanuu

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

Junarpammel: «PacnpeneneHne XUMHAYECKUX JJIEMEHTOB B HEKUBOW IPUPOAE»,
«Pacnpenenenne XUMHYECKUX JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmumsrt u  cxembl: «llepuoanueckas Tabmuua XUMHUYECKUX HIIEMEHTOBY,
«CtpoeHne MoONEKyJibl BOIb», «BemecrtBa B cocraBe opranusMoB», «CtpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€lKOBOW MOJEKyNb», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHue MOJIEKYJl JunuioB», «HykinenHoBele KUCIOTB), «CTpoeHue
MOJIEKyJIbl ATO».

OO0opynoBaHKE: XUMUYECKAS ITOCY1a U 000pYAOBaHHE.

JlaGoparopHas pabota «OOHapyXeHHE OENKOB C TIOMOILIBIO KaueCTBEHHBIX
pEaKLHIN.

JlabopaTopHas pabora «MccnegoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIIECJICHHBIX
U3 KJIIETOK Pa3JIMYHbIX OPraHU3MOB).

Tema S. CtpoeHue 1 PYyHKIHHU KICTKHU

Tunel  KJIETOK: JyKapHOTHYeCKas W  mOpokapuoTuueckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTHdeckond kJeTku. KiertouHas creHka OakTepuit u apxeil.
Oco0eHHOCTH CTpOEHUs TeTepOoTPOdHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHue U (PYHKIIMOHUPOBAHHME 3yKapuoTHdyeckol KieTku. IlnazmaTtuueckas
MeMmOpana (mazmaiemMma). CTpykTypa IUIa3MaTHYeCKOM MemOpaHbl. TpaHCHopT
BEIIIECTB 4Yepe3 IIa3MaTHUeCKylr0 MeMmOpaHy: maccuBHBIA (auddysus, obierdyéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIM  AaKTUBHBI  TPaHCHOPT).
[Tonynponumaemocts mMeMOpanbl. PaboTa HaTpuii-kaqueBOro Hacoca. DHAOLUTO3:
nuHOLMTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CtpykTypa U (QyHKUUU
KJIETOYHOM CTEHKH PacTEHUM, TpUOOB.

[uronna3sma. [lurozone. I[lutockener. JIBukeHwe wnMToria3mel. OpraHoubl
kieTkn. OgHoMeMOpaHHbIE OpPraHOWJbI KIETKHU: 3HporazMaruyeckas cetb (OI1C),
anmapat ['onapku, AM30COMBI, UX CTpoeHue M (PyHKIuU. B3auMocBs3b



OJHOMEMOpPAaHHBIX OPraHouI0B KJIeTKU. CTpoeHHe TpaHyISIPHOTO pPETUKYIyMa.
Mexanusm wnanpaenenus 6enxoe 6 JIIIC. CunHte3 pacTBopuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMmOpaH. [nmagkuii (arpaHyssipHBIN) SHAOIIA3MATHUYECKUA PETHKYTYM.
CekperopHast ¢(ynkuus anmapata [onbmxu. Moouguxayua 6enkos 6 annapame
Tonvoocu. Copmuposka 6enxos 6 annapame I 0160xcu. TpaHCHIOPT BEHIECTB B KIIETKE.
Bakyonu pacturenbHbix KieTok. Knertounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHAPUHU, TIACTUIIBL. [Ipoucxodcoenue
mumoxonopuii u naacmuod. Cumbuoeenez (K.C. Mepeosckosckuil, JI. Mapeynuc).
Crpoennie U (yHKUIUA MUTOXOHJpUHM W muiacTui. IlepBUUYHbIE, BTOPUYHBIE U CIIOXKHbBIE
IaCTUABl  (DOTOCHHTE3UPYIOIIUX  JYKApUOT.  XJOPOIJIACThI,  XPOMOIUIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpannbsie opraHouasl kietku CrpoeHne M (QyHKIMH HEMEMOpPaHHBIX
opraHouJioB kjieTku. Pudocomsl. [lpomescymounvie gunamenmor. MukpoduiIaMeHTHI.
Axmunosvle Mmukpoguiamenmol. MBIIIEUHBIE KICTKU. AKMUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpyoouku. Kierounsiii nentp. CTpoeHUEe U JBHKEHUE
KIYTUKOB M pecHHYeK. MukpoTpyOoukn muroruia3mbel. lLlentpuons. benku,
accoyuupoB8antvle ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momopuvie 6eaxu.

SAnpo. OOGosouka siapa, XpOMATHUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuuu. SAnepHsiii 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEp(Da3HOM siipe. Dyxpomamun u cemepoxpomamui. bellku XpomMaTuHa — TUCTOHBI.
Junamuxa saoepHoti 060104KU 8 Mumo3se. Hoepubiii mpancnopm.

Kierounsle BrmroyeHus. CpaBHHTENbHAs XapaKTEPUCTUKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuibr 1 cxembl: «CTpOCHUE SYKAPUOTHUECKON KIETKNY, « CTpOCHHE )KUBOTHOM
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKN», «CTpOCHHE MUTOXOHAPUWY, «SAapoy,
«CTpOoeHrEe NPOKAPUOTUYECKOMN KIETKN.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPONPENapaTbl  pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIpENapaThl OaKTepUaAbHBIX KIETOK.

JlaGoparopHas padota «M3yueHue cTpoeHus KIETOK pa3InyHbIX OPraHU3MOB.

[IpakTuyeckas pabota «M3yuyeHrne CBOMCTB KJIIETOYHOW MEMOPaHbD».

JlaGoparopHas  paGota «MccnegoBaHue mijasMonm3a M JIEIUIa3MOJIK3A

B PAaCTUTCIIBHBIX KJICTKAX».
HDaI(TI/I‘—IeCI(aSI pa60Ta ((I/ISYLIGHI/IG ABMOKCHHUA HOUTOILIa3Mbl B PACTHUTCIBHBIX
KIJIICTKax».

Tema 6. O0OMeH BenlecTB U MPeBPallleHUE JHEPTUH B KJIETKe

AccuMuIAAsST M AUCCUMWISIIIUSL — JBE CTOPOHBI MeTabonm3ma. Turmbl oOMeHa
BCIIECTB: aBTOTPO(HBIA W TreTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
mpoliieccax. JHepreTuueckoe obecrnedeHne KieTku: npespamenne AT® B 0OMeHHBIX
npoiieccax. GEepPMEHTATUBHBIN XapaKTep PEeakiuidi KIETOYHOTO MeTaboIn3Ma.
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depMeHTbl, UX CTPOCHHE, CBOMCTBA M MeXxaHu3M aeictBua. KopepmenTsl. OTnuuus
(GepMEHTOB OT HEOPraHMYECKHX KaTalln3aTopoB. benku-akTUBaTOphl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX pEakUuid OT pPa3IUYHbIX
(bakTOpoB.

IlepBu4HBINM CHHTE3 OPraHUYECKUX BEIIECTB B KIeTKe. DOTOCUHTE3. AHOKCUCEHHbLU
U oxcueenHwlil pomocunmes y oaxmepuil. Ceemocoduparoujue nuemMeHmol U NUSMeHmbl
peaxkyuonnoz2o yenmpa. Ponb xmoporutactoB B mporiecce (ortocunTeza. CBeToBas H
TemHOBas ¢azpl. Pomoodvixanue, Cs., C4. u CAM-munvt hpomocunmesa. [IpogyKTUBHOCTD
dorocunTe3a. BrnusHue pa3znuuHbiXx (PaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHUE
dbotocunTe3a.

XemocuHTe3. Pa3zHO0Opa3ne opraHu3MOB-XEMOCHUHTETHUKOB: HHUTPUDHULIMPYIOLIUE
OakTepuu, IKele300aKTepur, CEepoOAKTEpHH, BOJOPOJHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHuss U HX
UCTIONIb30BAaHUE  YEIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3MbL. JTallbl YHEPreThdeckoro oomeHa. [loaroToBUTENBHBIN
yTamn. ['Mukonmn3 — 6eCKUCIOpPOAHOE PACHIEINIEHUE TIIOKO3bI.

buonoruueckoe oOkuclieHHWE, WM KIETOYHOE JpIXxaHue. Poiab MUTOXOHIpuUid
B Ipoleccax Ouonornueckoro okucienus. ukinmyeckue peaknuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaduenma npomoros. Cunmes ATD:
paboma npomonuou AT@-cunmasvl. [IpenmyinecTsa a3poOHOro MyTH 0OOMEHa BEIIECTB
nepes aHa3poOHBIM. DPPEKTUBHOCTh FHEPTETUYECKOT0 OOMEHA.

JleMoHcTpanuu

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

Tabnuiel u cxeMbl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOpYIOBaHWE JJIS MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuUMepe aMUIIa3bl UK KaTalasbl).

JlabGoparopHas paboTta «M3yueHue pepMeHTaTUBHOTO paclIeIICHUs MePOKCUaIa
BOJIOPOJIa B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaboparopHas paboTa «CpaBHEeHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3a.

JlaboparopHas padota «CpaBHEHHUE IPOLIECCOB OPOKEHUS U JIBIXaHUS.

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

Peaknuu martpuyHoro cuHresa. [IpyHUMI KOMIUIEMEHTApHOCTH B pPEAKLUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBEHHOW nHpopMaluu. ['eHeTuYeckuil Ko,
ero cpoicTea. Tpanckpunuusa — maTpuublii cuaTe3 PHK. [IpuHOMnel TpaHCKpununm:
KOMILJIEMEHTAPHOCTb, AHTUIAPAJUIEIIBHOCTD, ACUMMETPUYHOCT. Cospesanue
mampuunvix PHK 6 syxapuomuueckoii kniemke. Hexooupyrowue PHK.
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Tpancasimust u e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
Ycnosus 6uocunTtesa 6enka. KonupoBanue amuHokucioT. Pois pubocom B OnocuHTE3€
Oeka.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHuzanus TIe€HOMa
y MOpOKapuoT U SYKApUOT. Perynsius akTUBHOCTH T€HOB Yy MpoKapuotT. ['mmortesa
onepona (®d. XKaxob, XK. Mano). Monekynsapuvle MexaHuzMbl SKCHPeCcCUu 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwei cenog. Perymsuust 0OMEHHBIX
IIPOLIECCOB B KJIETKE. KIIeTOUHBIN romMeocTas.

Bupycel — HekneTouHbie (OpPMBI KU3HM W OOJUTAaTHBIE Tapa3uThl. CTpocHHE
MPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHnHwili yuxi
JIHK-cooeporcawux supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamuas
MPAaHCKpunyusl, pesepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pactenuid. CIIN, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE MTPOOIIEMBI.

buoungpopmamura: ummeepayus u awanuz Ooavuwux maccueos («bigdatar)
CMPYKMYPHBIX Ouoio2udeckux oauHvlx. Hanomexuonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemoie pynkyuu 6eaxos. Cnocobwvl 00CmasKu 1eKkapcme.

JleMoHcTpanuu

IToptpetsl: H.K. Konbios, /I.11. UBaHOBCKUA.

Tabmumer u cxeMbl: «buocuHTe3 Oenka», «['eHeTnmueckuid Kom», «Bupyce,
«baktepuodarm.

[Ipaktuueckas padora «Co3iaHrue MOJIETTH BUPYCa.

Tema 8. JKuzHeHHBIH MK KJIETKH

Krnerounslii uki, ero nepuoasl U perymsius. Marepdasza u muto3. OcodeHHOCTH
MpoIlecCOB, TMpoTeKkaromux B wuHTepdaze. I[loAroToBka KIETKH K JICJICHUIO.
[IpecunTeTHYEeCKUA (MTOCTMUTOTHYCCKHUM), CHUHTETHYECKUH W IMOCTCHHTETHUYCCKHI
(MpeMUTOTUYECKUIN) TIEPHOIBI UHTEP(DA3BI.

Marpuunbii cunre3 JIHK — pemnmkanua. [lpunuuner perumkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAILICIIBHOCTh. MexaHu3m
perumkanuu JIHK. Xpomocombl. Ctpoenue xpomMocoM. Temomepsl U Teiaomepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapuOTHUI. JMIUTOMAHBIA W TaIuIOMJAHBIA HAOOPHI
xpomocoM. ['omonornunsie XxpoMocoMmsl. [1010BbIE XpOMOCOMBI.

Jlenenue knetku — MuTo3. CTaauyu MUTO3a U TPOUCXOISAIIUE B HUX NPOLIECCHI. THUIIBI
muTo3a. Kaprokunes u nuTokrnHes. buogornyeckoe 3HaueHUEe MUTO3A.

Perynsus MuUTOTHYECKOTO ITUKIIA KIeTKU. [IporpaMMupyemas kjaeTouHas ruoesnb —
aromnTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHAS TE€HOMUKA. Mexanusmol
npoaugepayuu, oughgepernyuposxu, cmapenus u cubenu kiemox. «L{ugposas kiemrka» —
ououngopmamuuecxkue mooenu HyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpanuu

Tabmuiet u  cxeMbl: «KU3HEHHBIM IUKI KJIETKW», «Murtosdyn, «CTtpoeHue
xpoMmocom», «Permukamusa JTHK.
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KIeTKax
KOpEILKa JIyKa».

JlaGopartopHas paboTa «/3yueHue XxpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax.

JlaGopartopHas pabota «HaGmrogeHnne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. Ctpoenne u pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHuzMoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI M >KU3HEJEATEIIbHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
baktepun, apxeu, OIHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, JPYrue
poTucThl. KooHManbHbIE OPraHU3MBL.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHAS,
MPOBOJIAIIASI, OCHOBHAsl, MexaHuuyeckas. (OCOOCHHOCTH CTpOeHMSs, QYHKIUA U
pAacCHOJIOKEHUSI TKAHEN B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M YEJOBEKA. THUIBI >KUBOTHBIX TKAHEW: OHIUTEIHMAIbHAs,
COCIMHUTENbHASA, MblleyHasi, HepBHasg. (OCOOEHHOCTH CTpoeHMs, GYHKIMH U
PAaCIOJIOKECHUS TKAHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUid. Opranbl U CUCTEMBI
OpPraHoOB KMBOTHBIX U YesloBeKa. DyHKIIMM OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkelneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyHbIi M BHyTpeHHUU ckeneT. CTpOEHUE U THIIbI
COECIMHEHNA KOCTEMN.

JIBI>KeHNE OpraHu3MOB. [[BHDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUJIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOUHBIX PACTEHHUI: TPOMU3MbI U HACTHUHU.
JIBKeHe MHOTOKJIETOYHBIX XKMUBOTHBIX M YEJIOBEKA: MBIIIEUHasi cuctema. Pedrexkc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Iutanue opranusmos. llornomieHune BOABI, YIJIEKUCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPHUIOJIOCTHOE U BHYTPHUKIIETOYHOE
nuiieBapenue. [ luranue no3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHble Kkenesbl. [luimeBapurenbHas cucreMma 4enoBeKa.

JIpixanue opranu3MoB. J{prxanue pacteHui. J{pixanue x«uBoTHbIX. luddy3us razos
yepes MOBEePXHOCTh KieTKku. KoxkHoe npixanue. /[pixarenpHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pbIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCI0)KHEHUE CTPOCHUSA JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUcTEMa
yesnoBeKa. MexaHu3M BEHTWIALMU JIETKUX Yy NTULl U MIEKonuTarommx. Perysmnus
IbIxaHus. JIpIxaTenbHble 00BEMEL.

TpaHCOPT BEWIECTB y OPTraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcnopT
BEIIECTB Yy >XUBOTHBIX. KpoBeHOCHasi cucrema u €€ opranbsl. KpoBeHOCHas cuctema
MMO3BOHOYHBIX )KMBOTHBIX M 4ejoBeka. Cepaue, KpOBEHOCHBIE COCYibl U KpoBb. Kpyru
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KpOBOOOpAIICHHS. DBOJIOINOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/nia u e€ perynsuus.

Brinenenne y opranu3MoB. Beinenenue y pacteHuid. BeiaeneHue y jKMBOTHBIX.
CokpartutenbHbie Bakyonau. Opransl BbiaeseHus. OuiabTpanus, cekpenus u oopaTHoe
BCAChIBAHME KaK MeEXaHU3Mbl pPabOThl OpraHoB BblAeieHHs. CBsS3b TOJIOCTH Tela
C KPOBEHOCHOM M BBIAEIUTEIBHON CUCTEMaMHU. BblJleIeHHE y TO3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. Ctpoenne u QyHkironupoBanue Hedpona. O6pazoBaHuEe MOUU Y
YEJI0BEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIJIETOYHBIX OpraHu3MoB. Criopsl OakTepuii
U [HUCTHl MPOCTEUIMX. 3alMTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpenctsa
MaCCUBHON U XUMHUYECKOH 3aIlUThl. ODUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NMPOM3BOJHBIE. 3aluTa
opranuszma ot 6osesHel. iMmmyHHas cucreMa denoBeka. KIeTouHbI U rymMoOpaibHBIM
UMMYHUTET. BpoXn€Hubiii 1 npuoOpeTéHHblil cnenuduyeckuii UMMyHUTeT. Teopus
KJIOHaNbHO-cenekTuBHOr0 uMmmyHutera (I1. DOpmux, ®.M. bepuer, C. Tonerana).
BocnanurenbHple OTBETBI OpraHu3MoOB. Poiib BpOXKIEHHOIO UMMYHMUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.

PaznipaxxumocCTh M perynsiuus y OpraHu3mMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxxuMocTs U peryisanus y pacteHuid. PoctoBeie BeniecTna
Y UX 3HAYCHHUE.

Hepsnas cuctema u pedieKTopHas perysisiius y >KUBoTHbIX. HepBHas cuctema u eé
OTHEJIbl. DBOJIOUUOHHOE YCIIOKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y >KHUBOTHBIX.
OTaernbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas myra.
be3ycnoBHbIE U YCITOBHBIE PEQIIEKCHI.

I'ymopanbHas peryisiuus U SHAOKPUHHAA CUCTEMA )KUBOTHBIX U yesioBeKa. JKenessl
SHAOKPUHHON CHUCTEMBI U UX FOPMOHBI. J[eiicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOM U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptpet: N.II. [TaBnos.

Tabmuiet u cxeMbl:  «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIC
BoJopociny, «bakrepuny», «lIpocrelimme», «Opranbl IBETKOBBIX PACTeHHI», « CHCTEMBI
OpPraHoB TMO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee CTpoeHHME HACEKOMBIX», «TkaHu
pactenuit», «KopneBbie cucremb», «Crtpoenue crebms», «CTpoeHHue JIHCTOBOU
MJIACTUHKNY, « TKaHU KUBOTHBIX», «CKelleT uenoBekay, «[luieBaputenbHas cucteMay,
«KpoBeHocHas cucreMa», «/lpixarenpHas cucrtema», «HepBHas cuctemarn, «Koxkay,
«MpbllieuHasi cucteMa», «BblaenuTenbHas cUCTEMa», «DHIOKPUHHAs CHCTEMa,
«Ctpoenue Mbine», «MMmmynuter», «KumeunononoctHeiey, «(Cxema NUTaHUSA
pactenuit», «KpoBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX KUBOTHBIX», «CTPOCHUE TUIPHIY,
«CTtpoeHue mianapun», « BHyTpeHHee CTpOCHHE J0KI€BOT0 uepBs», «HepBHas cucrema
peiO», «HepBHas cuctema msarymku», «HepBHas cucremMa TpPECMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cuctema muekonuraromux», « HepBras cucrema
yenoBekay, «Pediexcy.
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OO6opynoBaHME: CBETOBOW MHMKPOCKOI, MHKpPOIpEenaparbl  OJHOKJIETOYHBIX
OpPraHU3MOB, MUKPOIIpeNapaThl TKaHEH, paAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKUX, KUBBIE SK3EMIUIAPhl KOMHATHBIX PACTEHH, repOapuu pacTeHUl pas3HbIX
OTJENIOB, BIIAXHBIC TMpEnapatbl XUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUICKIIHH
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa, OOOpyIOBaHUE JJIsl JIEMOHCTpAIUH
MOYBEHHOTO M BO3JYIIHOTO MUTAaHUSI PACTCHUM, paCHICIUICHUS Kpaxmayia U OEITKOB MO/
JeiicTBHEM (EepMEHTOB, O0OpYIOBaHHE IJIsl JAEMOHCTPALMU OIMBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JBM)KEHUH, MOJICIN TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas pabota «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas paborta «/3yueHue TkaHel KUBOTHBIX».

JlabopaTopHas pabota «/3ydeHne opraHOB IIBETKOBOTO PACTCHHUS.

Tema 10. PasmHokeHne 1 pa3BUTHE OPraHU3MOB

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe (BKII0Yasi BEreTaTUBHOE) U IMOJIOBOE.
Bunpr Oecronoro  pa3MHOXKEHHUS: IOYKOBAaHUE, CHOPYJSIUS, (QparMeHTanus,
KJIOHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [TonoBbie KieTku, Wi rametsl. Meio3. Ctagun Meio3sa.
IToBenenne xpomocoMm B Meito3e. KpoccunroBep. buosiornueckuidi CMbICT Melo3a U
MOJIOBOTO mporuecca. Meio3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponapiieBoe pa3Butue. ['ameroreHe3 y >KUBOTHBIX. IloyoOBBIE KeJe3bl.
OOpa3zoBaHue W pa3BUTHE MOJIOBBIX KieTok. Cmepmarorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHEe U AMOpPHOHAIBLHOE  pPa3BUTHE  KUBOTHBIX.  CHocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJIOTHS — Hayka
O pPa3BUTHH OPraHu3MoB. Mopgocenes — 00Ha U3 2a1ABHLIX NPOOIEM IMOPUONIO2UM.
Konyenyus mopghocenos u mooenu mopgocenesza. Ctaguu smMOpuoreHe3a KUBOTHBIX
(Ha npumepe unArymku). JpoOnenue. Tumbel apoGnenus. /Jemepmunuposanumoe u
HedepmuHuposanHoe opooaenue. bracmyna, munvt 61acmyn. OcoOEHHOCTH APOOTCHUS
MJIEKOIUTAIOIIUX. 3apOIBIIIEBbIC TUCTKU (TacTPyJIsilius). 3aKiiaka OpraHoB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMAHME YacTeld pa3BUBAIOLIETOCS 3apOJIbIIa
(aMOpuoHalIbHAasT MHAYKIMS). 3aKiajka IUIaHa CTPOEHUS KUBOTHOTO KaK pPe3yJbTar
UEpapXUYeCKUX B3aUMOJECHUCTBUI TIeHOB. BnusHue Ha 5>MOpUOHANBHOE pa3BUTHE
pa3nyHbIX (PAaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue *uBOTHBIX. [locTamOpuonanbubiil nepuoA. [Ipsimoe u Henpsimoe
pazButue. Pazputue ¢ Mmetamopdo3oM y 0€CIO3BOHOYHBIX U MTO3BOHOYHBIX KWBOTHBIX.
buonorudeckoe 3HaUYeHHE MNPSIMOTO W HEMPSMOrO Pa3BUTHS, UX PaCpOCTPaHCHHE
B ripupojie. Tumsl pocta ;KMBOTHBIX. DAKTOPHI PETYIISAILUKN POCTA KUBOTHBIX U UEJIOBEKA.
Cranuu nocTAMOPUOHAIILHOTO Pa3BUTHS Y dKUBOTHBIX U YesioBeka. [lepruoipl oHTOTeHe3a
yesioBeka. CTapeHue U cMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenue u pazsutue pactenuit. ['amerodur u cnopodut. Melio3 B )KU3HEHHOM
nukie pacrennii. OOpa3zoBaHue crop B mpoliecce Meio3a. ['ameroreHes y pacTeHUH.
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OnnoA0TBOPEHHE U PAa3BUTHE PACTUTENIBHBIX OPraHU3MOB. /[BOIHOE OILIOAOTBOPEHUE
y UBETKOBBIX pacTeHuil. OOpa3oBaHHUE U PA3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIUA OHTOT€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JlemoHcTpanumn

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

Tabmuet u  cxembl: «BereratuBHOoe pa3MHOXkeHUe», «Tumel Oecnoyioro
pa3MHOXEHUs», «Pa3MHOXEHUE XJaMUAOMOHAb», «Pa3MHOXKEHHUE HBIJICHBDY,
«Pa3smMHOXeHue ruapb», «Mehos», «Xpomocombly, «l'amerorenes», «CrtpoeHue
AUIEKJIETKU U criepMaTo3ounaay, « OCHOBHBIE CTauu OHTOTeHE3a», «IIpsiMoe u HenpsaMmoe
pa3BuTue», «Pa3zButue mMaickoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY,
«JIBOMHOE OIIOJIOTBOPEHUE Y IBETKOBBIX pacTeHU», «CTpOeHUE CEMIH OJHOA0JbHBIX
Y IBYAOJIBHBIX PACTEHUI», «KM3HEHHBIN UK MOPCKOW KamyCThD, «KM3HEHHBIN UK
MXa», <« KHU3HEHHBIN HUKJI TANIOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OOopyoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SIMUEKIETOK U
CIIEpMATO30UI0B, MOJIeJIb «LIMKII pa3BUTHS JISTYIIIKWY.

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

[IpakTuyeckas pabora «BpIsgBICHHE TPU3HAKOB  CXOJCTBA  3apojblliei
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTa «CTpOCHHE OPTaHOB Pa3MHOKEHHUS BBICIITUX PACTCHHIN.

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

Hcropusi cTaHOBIIEHUSI W Pa3BUTHUS T€HETHKM Kak Hayku. PabGotel I. Mennens,
I'. ne ®puza, T. Moprana. Ponbs 0TeuecTBEHHBIX YUEHBIX B pa3BUTHUU TeHETHUKU. PaboThI
H.K. KombnoBa, H.M. BasumoBa, A.H. benozepckoro, [I.JI. Kapneuenko,
O0.A. ®ununuenko, H.B. Tumodeena-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS WU CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJIeNIbHBIC T€HbI, AJIbTEPHATUBHBIC TPU3HAKHU, TOMHUHAHTHBIN U PELICCCUBHBIN MPU3HAK,
rOMO3UT0Ta, TE€TEPO3UTOTa, YUCTas JIMHUS, TUOPUIbI, TeHOTUN, (peHoTurn. OCHOBHBIC
METO/Abl ~ TEHETUKH:  THOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJICKYJISIPHO-
T€HETUYECKUU.

JleMoHCTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, 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 CKPEIIUBAHUSI.

JlabopaTopHas pabota «J[po3oduia kak 00bEKT FreHETUYECKUX UCCICTOBAHU.

Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBblii 3akon MeHenss — 3aK0H e€IMHO00pa3us
ruOpu0B nepBoro nokojieHus. [lpaBuno nomuHupoBanus. Bropoit 3akon Mengens —
3aKOH paculeIuieHHs] Mpu3HaKkoB. [luTosornueckue OCHOBBI  MOHOTHOPHUIHOTO
CKpelrBanus. [ unoresa 4ucToThl ramer.
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AHanu3upymoliee CKpelmuBaHue. [IpoMeXyTOUHBIA XapakTep HacleI0BaHuUs.
Pacmiernyienre npu3HaKkoB MPHU HEMOJIHOM JOMHUHUPOBAHUM.

JlurubpunHoe ckpemuBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HaclieJOBaHus pu3HakoB. [{uTomoruuyeckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

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

I'enetnka mnona. XpOMOCOMHBIA MEXaHHU3M ONpENETIeHUs Mona. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TIe€TepOoramMeTHbld 0. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMOocoM. HacreioBanre npu3HaKoB, CUEIJICHHBIX C MOJIOM.

['enotun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEMCTBUE TEHA.
MHO0KeCTBEHHBIN AJJICIIN3M. BzaumojericTBue HealJICIbHBIX I'€HOB.
KommnnementapHocts. Onuctas. [Toaumepusi.

['eHeTHUeCcKUld KOHTPOJIb Pa3BUTHS PACTCHUW, dXKUBOTHBIX U YEJIOBEKA, a TaKXKe
(U3MOIOrNYECKUX TPOIIECCOB, MOBEACHUS UM KOTHUTUBHBIX (QyHKUMM. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHW3MbI B3aUMOJCHCTBUS «XO3UH — IMapasuT» U

«XO35IMH — MHKpPOOMOM». ['@HeTHMYEeCKHE acCMeKThl KOHTPOJS W HW3MEHEHHUS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TIOKOJICHUSAX KJIETOK M OPTaHU3MOB.
JleMoHCTpaIuu

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

Tabmuupl u cxemsbl: «llepBblil u BTOpoW 3akoHBl Menaens», «Tpertuil 3akoH
Mennens», «AHanu3upympllee CKpemuBaHuey», «HenonmHnoe noMHUHMpPOBaHUEY,
«CuernsieHHoe HacleA0BaHUe NPU3HAKOB y 1po30puib», «['eHeTnka nonay», «Kapuorun
yenoBekay, «Kapuotun gapozoduiby, «Kapuotun nrunby», «MHOKECTBEHHBIH
ajienusmy, « BzaumonencTere reHoBy.

OO6opynoBanue: MOJAENb JUIsl JEMOHCTpAIlMKd 3aKOHOB €IWHOO0Opasvs TUOpHIOB
IIEPBOT0 MOKOJIEHHUSI U PACUICIUICHHs NPU3HAKOB, MOJEIb I JEMOHCTPALMM 3aKOHA
HE3aBUCHUMOTO HACJIEOBAHMS IPU3HAKOB, MOJENb Ui JEMOHCTPALMH CLEIUIEHHOTO
HaCJIeJOBaHMsI MPU3HAKOB, CBETOBON MUKPOCKOII, MUKpoIipenapat: «/po3zodunar.

[IpakTnueckas pabora «M3ydyeHue pe3ysibTaTOB MOHOTMOPHIIHOTO CKPEIIMBAHUS
y Ip030(UITBD.

[IpakTuueckas pabora «V3yueHue pe3yabTaToOB IJUTHOPUIHOTO CKpPELIUBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEpHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna U cpeasl  npu  popmupoBaHuu  (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE M KOJWYECTBECHHbIE NPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHAS.

MoaudukanmonHas  U3MEHUYMBOCTh. Pomb  cpeapl B (GOpPMHpPOBAHUU
Moau(pUKAIMOHHON m3MeHYnBOCTH. Hopma peakmum npusHaka. BapuarmoHHBIH psin
u BapuanmonHas kpuBas (B. Uoramncen). CBoiictBa  MOau(pUKAITMOHHON
M3MEHYUBOCTH.
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I'enoTnnnueckas u3MeHUYNBOCTL. CBONMCTBA FT€EHOTUITNYECKON U3MEHUYMBOCTU. BUIbI
TeHOTUITMYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHASI.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeWO3 ¥ TIOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTU. Polh KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Ipeiesiax OJJHOro BUA.

MyTalnuoHHast ”3BMEHUYUBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIEC U UHAYIIUPOBAHHBIE MYTallMU. SIepHBIC U IUTOIUIA3MATUYECKUE MYTalIUH.
Comarnueckue U mosioBble MyTaluu. [I[pruunHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl u
WX BIHMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH
TOMOJIOTHUECKUX PAJIOB B HacienacTBeHHo uaMenunBoctu (H.U. BaBunos). Buesnepnas
M3MEHYUBOCTh U HACJIEJACTBEHHOCTb.

Onucenemura u INUSEHOMUKA, POTb INUSEHEMUYECKUX PAKMOpPos8 8 HACIe008aAHUU
U UBMEHYUBOCMU PEeHOMUNUUECKUX NPUSHAKOB Y OP2AHUZMOB.

JleMoHCTpanuu

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

Tabmuet 1 cxembl: «Buabl usMeHYUBOCTHY, «MoaupUKaIIMOHHASI ©3MEHYUBOCTD,
«KomOuHaTHBHAsT W3MEHYUBOCTHY, «Meio3», «OmnonoTBopeHue», «l'eHernueckue
3a00J1eBaHUs YeJIOBEKay, «BUIbI MyTaluii».

O06opynoBaHue: )KUBBIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTEHUM, PUCYHKH
(poTorpadum) >KUBOTHBIX C PA3TUUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «lccnenoBaHue 3aKOHOMEPHOCTEW MOIU(UKAIIMOHHON
n3MeHYnBOCTU. [TocTpoeHne BapuallMOHHOTO psiia U BApUAIMOHHON KPUBOID.

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

Tema 14. I'eHeTHKA YeT0BEeKa

Kapuotun 4enoBeka. MexayHapogHas TmporpaMma HCCIEAOBaHHUS TE€HOMA
genoBeka. MeToabsl M3ydeHHs] TEHEeTHKH YeJIOBeKa: T'eHEaJOTrHnYecKui, OJU3HEIOBBIM,
LUTOTCHETUYECKUN, IOMYISALUOHHO-CTATUCTUYECKAN, MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE  ONpEAeNICHWE  T'€HOTHNA:  IMOJHOI€HOMHOE  CEKBEHHPOBAHMUE,
FEHOTUIIMPOBaHKWE, B TOM uuciae ¢ nomombo IIIP-ananu3za. HacnencrBeHHbie
3a00ieBaHUsl 4YeJOBEKa. [ €HHBbIE W XPOMOCOMHBIC OOJIE3HU 4delloBeKa. bose3sHu
C HAcCJEJCTBEHHOW MpPEAPaCcHOJIOKEHHOCTbIO. 3HAYEHUE MEIUUMUHCKON TEeHETUKH
B TMPEJOTBPAIICHUA U JICYCHUU TEHETHYECKUX 3a0o0JieBaHUM denoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. (CTBOJOBbIE KIETKH. I[lOHATHE «TrE€HETUYECKOTO
rpy3a». DTHUYECKHE aCIeKThl HCCICIOBAHUN B 00JIACTH pEJaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckue  GakTOPHI MTOBBILLIEHHON YyBCTBUTEIIBHOCTH YeJI0BEKa
K (U3NYECKOMY W XHUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromed cpenbl. | eHeTmueckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JleMoHCTpanuu

Tabmuiet u cxembl: «Kapuotun uyenoBekay, «MeToabl H3y4YEHUS T€HETUKU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUsI YETIOBEKaY.

[IpakTuyeckas padota «CocTaBiieHUE U aHAJIU3 POJOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CENEeKUMs. 3apOokKIACHUE CEJEKUUMU U JTIOMECTUKALHUH. YUYECHHE
H.N. BaBunoa o LlenTpax mpouCXOXKJAEHUS U MHOT000pa3usi KyJbTYPHBIX PACTEHUM.
Ponp cenekium B CO34aHMU COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B  HACIEJICTBEHHONW  HW3MEHYMBOCTHU
H.U. BaBuiiosa, ero 3HaueHue AJis CEICKIIMOHHON padOTHI.

Metoapsl  ceneKimoHHONW  paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBINA. DTanbl KOMOMHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BouTeNeH
1o NoToMcTBY. OTOOp MO TEHOTHUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA MOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMolIblo aHam3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]T CeJEeKIIMOHHON paboThl. PagualiMioHHbINA U
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTalluid y KYJIbTYpHBIX (POPM OpraHM3MOB.
Hcnonb3oBaHWE TE€HOMHOTO pPEIAaKTUPOBaHHUS M MeTonoB pekoMmOumHaHTHhIX JIHK
JUISL TIOJTYYEHHsI ICXOTHOTO MaTepHaa sl CEJIEKIUU.

[Tonyyenue nonurionnoB. BHyTpuBHoBas rubpunuzaius. biuskopoacTBeHHOE
CKpellluBaHue, Wik HHOpuauHr. HepoACTBEHHOE CKpelIMBaHHWE, WM ayTOPUJIMHT.
I'etepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekiuu. OtaanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JlOCTMOKEHUS
CEJIEKIINHU PACTEHUMN U KUBOTHBIX. «3€1EHAs pesonOYUsL).

CoxpaHeHrE ¥ U3YyUYECHUE TEHETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTCHHH M HX
JUKUX POJMYEH MJiS CO3JaHUS HOBBIX COPTOB M THOPHUIIOB CEIHCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JCUBOMHLIX 68  YelNAX  YAYYUeHUs
CYWecCmsyrowux U CcO30aHUus HOBbIX HOPOO, JUHUU U KPOCCO8, 6 MOM UUCTe
C NpUMEHEeHUEeM COBPEMEHHbIX MeMmOO08 HAYUHbIX UCCLEeO008AHUL, NepedosbiX udeu u
NepCneKmuBHbIX MexHoA02UlL.

JleMoHcTpanuu

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

Tabnuup! u cxembl: «IeHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX pPAIOB B HACIEICTBEHHONW W3MEHYUBOCTHY,
«Metonp cenexiuny, «OTnanéHnas ruopuausamnusy, «MyrareHesy.

JlaGoparopHas pabota «M3yueHHEe COPTOB KYyJIbTYpHBIX PpAcCTEeHHM U MOPOJ
JIOMAIITHUX KUBOTHBIX ).

JlabGoparopHas paboTa «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBUBKa pacTeHUI.

Okckypeust «OCHOBHBIE METOJIbI M JIOCTHXKEHHSI CEJEKIMU PACTEHUU H
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATEIHHBIM
Y4acTOK, B TEIJIMYHOE XO35UCTBO, B JAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO
LEHTpA)».
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Tema 16. BuoTexHOJI0THA ¥ CHHTETHYECKAs1 OHOJIOTHS

OOBEKTHI, UCTIOJIB3YEeMbIC B OMOTEXHOJIOTHH, — KIICTOYHBIC W TKAHEBBIC KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapakTepucTuka. TpaauiiMoHHas OMOTEXHOJIOTHS: XJIeOoMeueHue,
MOJIYYCHUE KHUCIOMOJIOYHBIX IMPOIYKTOB, BHHOJEINE. MUKPOOHOTOTHISCKUN CHHTE3.
OOBEeKTH MUKPOOUOIOTHYECKUX TexHOoJorui. [Ipou3BoAcTBO Oelika, aMUHOKHUCIOT U
BUTAMUHOB.

Co3nganue TEXHOJIOTUH U HHCTPYMEHTOB II€JICHANIPABICHHOIO W3MEHEHUS U
KOHCTPYHUPOBAHUSI T€HOMOB C IEIbIO IMOJYYECHHUS OpPraHM3MOB M HMX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHECS B IPUPOI€ OMOCUHTETUYECKUE MYTH.

Knerounas wunxeHepus. Meroapl KylabTypbl KIETOK M TKaHEW pACTEHUU H
#UBOTHBIX. Kprobanku. Comatnyeckasi rTuOpuan3anus 1 cCOMaTHIeCKUid IMOpHOTeHE3.
Hcnonb30BaHKWe TamuiOWIOB B CEJICKUMU pAacTeHUM. [loayueHue MOHOKIOHAIbHBIX
anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX AHMUMEN 8 MeOUyUHe.
HckycCTBEHHOE OIUIOJIOTBOpPEHUE. PEKOHCTpYKIus SUILEKICTOK U KJIOHUPOBaHUE
JKUBOTHBIX. MeToJ TpaHCIUIAHTAIlMK SJep KIETOK. 1exHonozuu 0300po8eHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DAZMHONCEHUS]  CEeNIbCKOXO3AUCHBEHHbIX
KyJIbmyp.

XpoMOCOMHass M T€HHasg WHXeHepusa. VICKycCTBEHHBIM CHHTE3 T€Ha |
koHcTpyupoBanue pexkomouHanTHbeix JHK. Cozdanue mpanceennvix opeanusmos.
JlocTux’eHus U MEepPCIEeKTUBBl XPOMOCOMHOM M T€HHON MHYKEHEPUH. DKOJIIOTUYECKUE U
TUYECKHUE TPOOIEeMbl TECHHOW UHXKEHEPHUH.

MenunuHckue OuotexHojorun. IloctreHomHass mmdpoBas MeauiuHa. [I1IP-
JMarHocTuka. MeTaboI0OMHBIN aHANIU3, TEHOIEHTPUYECKUIN aHaJIN3 MPOTeOMa YeJIOBEKa
JUJIS OLIEHKU COCTOSIHUSI €ro 370poBbs. Vcroib30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepust g pa3pabOTKU  (PyHIaMEHTaIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTHH, CO3MaHUsI KOMILUIEKCHBIX TKaHEH COUE€TaHHEM TEXHOJIOTHM
TpéXxmMepHoro  OuwonpuHTHHra u  ckabdonauHra s pemieHus  3ajad
MEePCOHATU3UPOBAHHON MEAUIIHBI.

Co3nanue BEKTOPHBIX BAKIMH C 1IN0 00eCTeueHUs KOMOUMHUPOBAHHOM 3alUThI
OT BO30OyAUTENCH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-coxepskammx BHUPYCOB, BBI3BIBAIOIIUX 0OCO0O OIMACHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuun

Tabmuubr u cxembl: «Mcmoap30BaHre MUKPOOPTAaHU3MOB B  TPOMBINIIICHHOM
MPOM3BOACTBEY, «KileTouHas nHxxeHepus», «I'eHHast uHXXeHepus».

JlabGoparopHas pabota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.
[TpakTrdeckas pabota «IlomydyeHne MOTOYHOKHUCIIBIX PO TYKTOBY.
Okckypceusi  «buoTexHONMOTMST —  BaKHEWIIAs  MPOW3BOJAUTEIIbHAS  CHIIA

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».
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11 KJIACC

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

OpomonnonHasa Teopust Y. JlapsuHa. [IpeAnoCchUTKM BO3HUKHOBEHHUS JapBUHA3MA.
JKu3Hb 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JIBrokymye cuibel 3BojrolnH BuAoB no Y. /lapBuHy (BBICOKAasE MHTEHCHUBHOCTb
Pa3MHOKEHHUS OpPTraHU3MOB, HAaCJEACTBEHHAs U3BMEHUMBOCTh, OOpH0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoir teopuu sBomonuu (CTI). HeiirpansHas Teopus
sBomoIuU. CoBpeMeHHas 3BOJIIOIIMOHHAs OUOIOTHs. 3HAU€HHUE SBOJIOIIMOHHON TEOpUHr
B (D OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUPA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. UerBepukos, .. [lImaneraysen, /x. Xonnein, [.K. benses.

Tabmuubr u cxembl: «Cucrema >xuBod npupojsl (mo K. Jlunuer)», «JlectHuia
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (opmMupoBaHus TPUCTOCOOICHUN
y pacteHuil u *uBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyra MyTelmIeCTBUS
Y. Mapsuna», «Haxoaku Y. lapsuna», «@opmbl 00psObI 32 Cy1IecCTBOBAHHE», «[10pobI
ronyOei», «MHoroobpasue KylbTypHBIX (opMm KamycThl», «llopombl momMamrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuaoB (mo Y. J[lapBuny)», «Cxema
COOTHOILIEHHS JBHKYIIMX CHJI 3BOIIOUUN», «OCHOBHBIE MOJIOKEHHSI CHUHTETHUYECKOU
TEOPHUH BOJIIOLIAN.

Tema 2. MuKkpo3BoIIOLUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37€eMEeHTapHas €IMHALA 3BOJOUNN. COBPEMEHHBIE METO/IBI OLICHKH
TEeHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisuuid. W3meHenuwe reHodoHIa
NOMYJISIUMKA  KAaK DJIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOneMeHTapHble (HAKTOPBI (IBUKYIIHAE CUIIbI) 3BOJIOLMU. MyTallMOHHBIA MPOLIECC.
KoMmOuHatuBHass u3MeHUMBOCTh. Jlpeil) TeHoB — ciydailHble HEHaINpaBJIEHHbIC
W3MEHEHMS 4YacToT ayuiened B momyisamusax. Oddexkt ocHoBarens. Iggexm
oymuiniouno2o 2opaviuika. CHUdCeHue 2eHemu4ecko20 pasHooOpasus. NPUUUHBL U
cneocmeust. Ilposisnenue sgpghexma Opelicha 2erno8 6 OONbUWUX U MATLIX NONYIAYUSIX.
Murpauunu.  M3onsuus — nomynsiuuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ouosiornyeckast (penpoayKTHBHAs).

EctecTBeHHBII 0TOOp — HaNpaBIIAOMIMA (akTOp 3BONMIOIUMH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIINUNA, CTAOWIM3UPYIOMUN, pa3pbIBaOmmidi (Au3pynTuBHbIA). [lomoBoii
0T00p. BO3HMKHOBEHUE U 3BONIOLHS COI[UATBHOTO MOBE/ICHUS dKUBOTHBIX.

[Ipucnoco0iaeHHOCTh OpraHUu3MOB KaK  pe3yJbTaT MUKPO3BOJIIOIUH.
Bo3HukHOBeHHE mpHucnocoOaeHui y opraHu3MoB. ApomMopho3bl U HAMO3JANTaLUU.
[Ipumepsl MpUCIOCOOJIEHUN Yy OpPraHU3MOB: MOPQOJOTHUYECKHE, (U3HOJIOTUUYECKUE,
OnoxuMHuuecKkue, nopegeHyeckre. OTHOCUTEIbHOCTD MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.
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Bun, ero xkputepunm u cTpykTypa. BumooOpa3oBaHume Kak pe3ynbTar
MUKpOsBoIOIMHU. M3osius — kitoueBoi ¢aktop BumoodpazoBanus. [lytu u cnocoObl
BHUJ1I000pa30BaHMUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOES» (TOJMUIIIIONIN3aIus, THOpuan3anus). [muTenbHOCTh
HBOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPAaHEHHUS
OuopaszHooOpazusi. MHUKPOIBOJIONMA M KOJBOJIOIMUS Mapa3uTOB M HUX XO34EB.
Mexanu3mbl GOpMHUPOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEMl.

JleMoHcTpanuu

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

Tabnuupl u cxembl: «MyTallMOHHAsT U3BMEHUMUBOCTBY, «IlOMyNsIIIMOHHAS CTPYKTYpa
BUja», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBmkymue cuibl
IBOJIIOLUUY,  «DKOJIOTMYECKas  M30JSUUs  MONYyJSALHMA  CEeBaHCKOW  (openmy,
«l'eorpaduueckast U30JALIMS JIMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHUIIBI J1aypCKOI»,
«ITonynsALIMOHHBIE BOJIHBI YHCIEHHOCTH XHWIMHUKOB M KepTB», «(Cxema JerlcTBUS
€CTeCTBEHHOTO 0TOOpa», «Dopmbl 00pnOBI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIMN
MenaHnu3zMy», «KuBbie uckomaembiey, «lIOKpOBUTENLCTBEHHAsI OKpacKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DU3HOJIOTMYECKHE  aJallTalumy,
«IIprcnocoO0IeHHOCTh OPraHU3MOB U €€ OTHOCUTENIBLHOCTHY, «Kputepun Buga», «Bubl-
nBOMHMKWY», «CTpykTypa BHAa B mnpupoae», «Crnocodbl BUI000pa30BaHUM,
«T'eorpaduueckoe BHUI000pa3oBaHHE TPEX BHUJAOB JAHABIIEH», «DKOJIOTHUECKOE
BHJI000pa3oBaHWe BHUJIOB CUHUID, «llommmmounbl pacrenmity, «KamycTHo-penedHbIit
ruopuy.

OOGopynoBanue: repOapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, yydelia MTUIl U
3BEpeil C MpuUMepamMu pa3IUYHBIX MPUCIOCOOTICHUM, Yydesna NTHUI] U 3Beped pasHbIX
BUJIOB, repbapuu pacTeHU# OJU3KUX BUIOB, 00Pa30BaBIINXCS PAa3IMYHBIMU CIIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBIeHHE U3MEHUUBOCTH Y 0COOEH OJHOTO BUA.

JlabopatopHas pab6ora «lIpucmocobiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJIIOIUA U €é pe3yJibTaThl

Meronsl M3ydeHHs Makpo3BOJoUMU. llaneoHTOnormuyeckue MeTonbl U3y4EHHs
sBosmonuu. [lepexoansie Gopmbl U GUTOTEHETUYECKUE PSAABI OPTaHU3MOB.

buoreorpaduyeckue meTonbl uydeHus sBononuu. CpaBHeHue (Quiopsl U hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emiaud. Bunubl-sHAEMUKH U
PEJMKTHI.

OMOpPHOJIOTHUECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKHE METOAbl H3YUCHHS
IBOJIIOLMU. ['€HETMYEeCKHME MEXaHU3Mbl SBOJIOLUMHA OHTOT€HE3a U  IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PyqumMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-T€HETHYECKHE, OMOXMMHUUECKHE U MaTeMaTUYECKUE
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METOAbl M3yYEHHs] BBOJMIOUMH. ['oMosiornuHble TeHbl. COBpPEMEHHBIE METOJIbI
HOCTPOEHUS (PUIIOTEHETUUECKUX JIEPEBBHEB.

XPpOMOCOMHBIE MYTallUH U BOJIFOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBWia) OHBOMIOUUU. [lpunyun cmenvl @yHKYull.
HeoOpatumocTts 3Bomtonuu. ApjantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHcTpanuu

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

Tabmuupl u cxembl: «DWIOT€HETUYECKUH PsA  JIOMAaaAn», «ApPXEONTEPUKCY,
«3Bepo3yobie smmeps», «Creronedainsy, «Punnodursny, «CeMeHHbIE TATOPOTHUKI,
«buoreorpaduueckue 30861 3emMiny, «Jpeiid KOHTUHEHTOBY, «PenukThy, «HauanbHble
CTaauu 3MOPHOHAJIBHOIO pPa3BUTUS IMO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE U
aHaAJIOTUYHbIE OpraHbel», «PynuMEHTB», «ATaBU3MBD, «XPOMOCOMHBIE HaOOpPHI
YyeqroBeKa W IIKMMIIaH3e», «[7aBHble HampaBiaeHus — dBomonun», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOGopynoBanue: KOJJIEKIIMU, TrepOapuu, MYJSKH HMCKOMAEMBbIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTApHBIX OPraHoOB U
aTaBU3MOB, KOJIJIEKIIUA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHe KU3HUA HA 3emuie

Haydnble runoTe3sl IporuCXoKIeHUs KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU JKU3HU (KpeannmoHusMm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXKJICHUsl XKU3HU U €€ omnpoBep:keHue omnsitamu O. Penw,
JI. Cnannanmanu, JI. [actepa. [IpoucxoxkaeHue sxu3Hu U aCTpOOHOIOTHS.

OcHOBHBIE 3Tanbl HEOopraHW4eckoi 3Boionuu. [lnanerapHas (Teojoruyeckas)
IBOMIONUS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranmyeckux. Ombir C. Mumiepa u I'. Opum. OOpazoBaHue mOJIUMEPOB
u3 MoHomepoB. KoanepBarnas runotesa A.M. Onapuna, runoTe3a nepBUYHOTO OyJIbOHA
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emnn m meronpl €€ u3ydeHus. Mckomaemple OopraHMYecKue OCTATKHU.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAs W aAOCOJIIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHOIOrNYecKas MKaja: 30Hbl, 3pbl, IEPUOJIBI, STTOXHU.

HauvanbHble 3Tansl opranndeckoun 3Bostouuu. [losiBiieHne M 3BOIIOIMS MEPBBIX
KJIETOK. DBoJtonus MeTabonn3ma. Bo3HuKkHOBeHUE nepBbiX dkocucteM. COBpeMEHHbIE
MUKpPOOHBIC OMOIJIEHKM KaK aHaJoT TMEepBBIX Ha 3emuie coolOmiecTB. CTpOMATOJIUTHI.
[IpoKapuOThI U SYKApUOTBHL.

[Tpoucxoxnenne »3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHHE
BUPYCOB. [IponCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPyNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE OTalbl HSBOJIONMHA BBICIINX pacTeHuil. OCHOBHBIE apOMOPQO3BI
pacreHuid. Beixon pacrenui Ha cymy. [losBieHHe CIIOPOBBIX PACTEHUW M 3aBOCBAaHHE
nmu cymu. CeMeHHble pacTeHus. [[poucxoxk1eHne NBETKOBBIX PACTEHUIM.
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OCHOBHBIE 3Tambl JBOJIIOIUU KUBOTHOTO Mupa. OcHOBHBIE apoMop]o3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — OSIBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie  xOp/iOBbIE KMBOTHbIE. JKW3HB B BOJE. OBOJIOIUSA [O3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentuwinid. [IporcxoxaeHne MICKONUTAOMINX U TTHII.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOUYHBIMH U TO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

PazBuTHne xu3HM Ha 3eMiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030M, KaitHo301l. OOIas XapakTepuCTHKa KIMMaTa U T'eOJOTUYECKHUX IPOIIECCOB.
[losiBneHue M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIJIEOOpa30oBaHUE: €ro yCIOBUS U
BJIMSIHME Ha Ta30BBIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHHUSI — OKOJOTHYECKHME KPHU3UCHI mIpouuioro. Ilpuumssl u
CIEACTBUA MAacCOBbIX BbIMUpaHU. COBPEMEHHBIM 5SKOJOTMYECKHM KpPU3UC, €ro
oco0enHoctu. [IpobneMa coxpanenus OnopazHooOpa3us Ha 3emIie.

CoBpeMeHHasg cucTteMa opraHudeckoro wwupa. llpuHumnsl kinaccupuxkanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUUECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwy, JI. [lacrep, 1.1. Meunukos, A.1. Onapus,
Jx. Xongeiin, I'. Mémnep, C. Muutep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombiTa @.  Pean», «Cxema ombita JI.  Ilactepa
10 U3YYEHHIO CaMO3apOKICHUs )KU3HM», «Cxema onbita C. Muitepa, I'. FOpwu», «3Tarbl
HEOPraHUYECKOW 3BOJIIOIUANY, «l'€oxpoHonorudeckas mkanay, «HadampHble >3Tambl
OpraHuYecKoi 3BoNIIOIUNY», «CxeMa o0pa3oBaHUS JYKAPUOT MYyTEM CUMOUOTEHE3ay,
«CucteMa >xuBOW TpHUPOAB», «CTpoeHHEe BHpPyCa», «ApoMOpQOo3bl PACTCHHII»,
«Punrnoguth», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«Mxwn», «llanmopotHukn», «l'ooceMenHble pacTeHus», «Oprasbl [IBETKOBBIX
pacteHui», «Cxema pa3BUTUS >KUBOTHOTO MHPa», «ApOMOP(O3bl KUBOTHBIXY,
«IIpocrenmmey, «Kumeunonosnocteie», «llmockue yepBu», «YHIEHUCTOHOTHEY,
«Pwi1OB», «3emHOBOAHBIEY, «lIpecMmbikaronuecs», «lITuiby, «MileKOMUTAIOIINEY,
«Pa3BuTHE XU3HU B apXEUCKOM 3pe», «Pa3BUTHE XKU3HU B IIPOTEPO3OKMCKOU 3PEM,
«Pa3BuTHE XM3HM B TAICO30MCKON 3pe», «Pa3BuTHE KU3HU B ME3030MCKOU 3PE,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpEMEHHasi CUCTeMa OPraHUuYeCKOro
MUpPay.

OOGopynoBanue: repOapyuu pacTeHUI Pa3IuYHbIX OTJEIOB, KOJUICKIIMH HACEKOMBIX,
BJIQYKHBIE TIperapaThl »KWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIIIOKOKUX,
CKEJIEThI I03BOHOYHBIX KUBOTHBIX, UyUesa MTHUIl U 3BEPEHl, KOJUIEKIIMN OKaMEHEIOCTEM,
MOJIC3HBIX UCKOIMAEMbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Buptyanbnas nmadopatopHas pabora «MojenupoBanue onbiToB Mmumtepa—Opu
M0 U3YYCHUI0 aOMOTEHHOTO CHHTE3a OPTraHWYECKUX COCAMHEHUH B TEPBUYHOU
aTMoceper.

JlabGoparopHas paborta «M3yueHre U ONMMCaHWE MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.
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[IpakTnueckas pabGota «M3yueHue 0OCOOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTJEIIOBY.

[IpakTnueckass pabora «l3ydueHune o0coOEHHOCTENH CTPOEHHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue YeJI0BEKAa — AHTPOIOTeHe3

Paznensl 1 3a1aun aHTpONoIOruu. MeToabpl aHTPONOJIOTUH.

CraHOoBJIEHUE TIPEACTABICHH O TMPOUCXOXKICHUM YEJIOBEKa. Penurnosnsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeKa € KUBOTHBIMH. (CHCTEMAaTHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBuIeTENHCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTrHYECKHE,
IMOpHuoIoTHYecKue, (HPU3H0IOro-OHOXUMHUYECKHE, MoBeAeHUeckne. OTanuns 4eIoBeKa
OT JKMBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Burtne
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBuwxkymue cuibl ((pakTopbl) aHTpOIOreHe3a: OHOJOTMYECKHE, COLMAJIBHBIE.
CooTHoleHne OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcHOBHbIE CTaauu aHTpornoreHeza. PaHHue 4YenoBeKOOOpa3HbIE 00€3bsHBI
(MPOKOHCYJIBI) U paHHUE TOHTUJBI — OOIIME MPEIKH YETOBEKOOOpPa3HBIX 00€3bSIH U
JMoe. ABCTPaJONUTEKH — JBYHOTHE NPEAKH JIIOAEH. YeloBEK yMenbli, IEpBbIE
M3TOTOBJICHUSI OpPYIHMH TpyAa. YUenoBek NpsIMOXOASIIMKA W IEPBbIA  BBIXOJ JIKOJEU
3a npenensl Appuku. Uenoek reiinenbOeprckuii — 00U NpeoK HeaHIepTaaIbCKOTO
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. YeIOBEK HEAHIEPTAIbCKUM KaK BUJI JIFOJIEU XOJIOJHOTO
KJIMMarta. YenoBeK pa3yMHBII COBPEMEHHOI'O THIIA, JIEHHCOBCKUI YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreHeTrka u naaeoreHoMHKa.

DOBOJIIOLMSI COBPEMEHHOTO 4YesloBeKa. EcTrecTBeHHBI OTOOp B  MOIMYJSIUAX
yesioBeka. MyTanMoHHbIN Tipoiiecc U noauMopdusm. [lomymnsimonHsie BOJIHBI, Apend
I€HOB, MUTpalus U «d(PPeKT 0OCHOBATENS» B NOMYJISLUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckne pacel. [lomstue o pace. bonbmme pacel:  €BponeougHas
(eBpasmiickas), aBCTpallO-HETpOMJIHAA (SKBAaTOpUAJIbHAs), MOHTOJOUIHAs (A3MATCKO-
aMepuKaHckas). BpemMs M nyTH paccelleHHs 4elloBeKa II0 IulaHeTe. EIMHCTBO
yenoBedyeckux pac. Hayunas HecocrosiTenbHOCTh pacu3ma. [IpucnocoOieHHOCTh
YeJIOBeKa K pa3HbIM YCIOBHUSM OKpY»Karollen cpenbl. Biusiaue reorpaduueckoid cpesibl
u apetida reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHIO YETIOBEKA.

MexaucuuruinHapHble METOIbl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAS. AHTPOMNOJIOTUS M MAJICOAHTPONOJIOTUSI YEJIOBEUECKUX TOIMYISALNMN.
buoconmanbsHble HCCAEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KO3BOJIIOLUU
OMOJIOrMYECKOT0 U COIMAIBHOTO B UEJIOBEKE.

JleMoHCcTpanuu

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

Tabmuupbl 1 cxeMbl: «MeToapl aHTPOMOJIOTUNY», «['OJIOBHOW MO3r YenoBekay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKEJIeT ueJoBeKa U  CKEJNeT UIMMIIaH3e»,
«PynumeHTbl M aTtaBu3MbD», «JIBHKYIIME CHIIBI AHTPONOTEHE3a», «IBOJIOLMOHHOE
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JIPEBO YEJIOBEKaY, «ABCTpAIONUTEKY, «UenoBeK yMenblily, «HenoBek NpsMOXoasiuiy,
«/lenucoBckuii yenosex» «Heanaepranbipy, «KpomanboH1b, «[Ipeaku denoBekay,
«DTanbl HBOJIIOIUY YelloBeKay, «Packl uenoBekay.

O6opyIoBaHKME: MYJSDKA OKaMEHEJIOCTEeH, MPeIMETOB MaTepHaIbHON KYyJIbTYpHI
MPEKOB YelloBeKa, penpoaykuuu (doTtorpadun) KapTUH ¢ MHQPOJIOTHYESCKUMHU U
OMONEHCKUMHM  CIOKETaMH  MPOUCXOXKIACHUS  4YeloBeka, (ororpadun  Haxol0K
MCKOIAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEeKa, MOJIENIb Yepera YeoBeKa 1 yeperna
HIMMIIaH3€, MOJIeNIb KHUCTU YeJIOBeKa M KHCTH LIMMIIaH3e, MOJENIHM Topca IPEIKOB
YeJI0BeKa.

JlaGopaTtopHas pabora «V3ydyeHne ocoOEHHOCTEH CTPOCHHS CKeleTa 4YesOBeKa,
CBSI3aHHBIX C MPSAMOXO0KICHUEM.

[IpakTudeckas pabota «M3ydeHne 3K0JTOTHYECKUX aIallTalliil YEIOBEKa.

Tema 6. Dxosoruas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPYKAIOUIeH cpeaoi

3apokneHre W pasBuTHe dKojoruu B Tpyaax A. I'ymbonpara, K.®d. Pynbe,
H.A. CeBepuona, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nienbl 1 3a71a4i S9KOJIOTHH.
CBs13b DKOJIOTUH C IPYTUMH HAyKaMH.

Meronbl osxonoruu. [loneBbie HaOMOACHUS. OKCIEPUMEHTHI B  IKOJIOTHU:
NPUPOIHBIE U TabopaTopHble. MoenupoBaHue B 9KOJIOTUU. MOHUTOPUHT OKpYKaromiei
CpEIlbl: JIOKAJIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE SKOJIOTUYECKUX 3HAHUN ISl YETIOBEKAa. DKOJIOTHUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBs3€M 4esoBeyecTBa C Ipupoaoil. DopmMupoBaHHE HKOJIOTMYECKON
KYJBTYpPbI U 3KOJIOTUYECKON TPAMOTHOCTH HACEIJICHHUSI.

JeMoHCTpanuu

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

Tabmuel u  cxeMbl: «Pa3genbl skojorum», «MeToasl skojiorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIbD.

JlabopaTopHas pabora «/3ydeHrne MeTo10B HIKOJIOTHYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00MTaAHUSA

Okojorudeckre (akTopsl M 3aKOHOMEpHOCTH uxX JaeiictBus. Kiaccudukanus
IKOJIOTHYECKUX (AaKTOPOB: abOMOTHYECKHE, OMOTHYECKHe, aHTpomnoreHHeie. OOmue
3aKOHOMEPHOCTH  JAEMCTBUS  dKojoruueckux (axrtopos. I[IpaBuino MuHMMyMa
(K. Impenrens, 0. JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE M CTEHOOHMOHTHBIC
OpIraHU3MBbl.

AbGuotnueckue (aktopbl. CBeT Kak skojorudeckuii daktop. JleiicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHWU3MbI. JKOJOTHUECKHUE TPYMIbl PaCTCHUU U
KUBOTHBIX IO OTHOIICHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DOTONEPUOIN3M.

Temneparypa kak sKosnorudeckuit pakrop. JleiicTBue remneparypbl Ha OpraHU3MBI.
[IoMKMIOTEpMHBIE U TOMOWOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTraHU3MBbl.
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Brnaxnocts kak  akonoruueckuit  Qakrop. IlpucrnocobneHuss  pacteHui
K ToJiepKaHuio BogHoro Oananca. Kimaccuduxkaius pacTeHuid Mo OTHOILIEHUIO K BOJIE.
[Ipucnoco6ieHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIIHAs, IIOYBEHHAs,
IyOMHHAS TMOIIOYBEHHAS, BHYTPHOPTaHU3MEHHAsI. OU3NKO-XUMUYECKHE 0OCOOEHHOCTH
cpen oOutanus opranu3moB. [Ipucnocobenrs opraHu3MoB K KU3HU B Pa3HbBIX cpeax.

buonornyeckue putmbl. BHennue u BHyTpeHHHE pUTMBI. CyTOUYHbBIE U TOAUYHbBIE
putMBIL. [Iprucnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie popmbl opranu3moB. [lonsitue o xuzHeHHou dopme. Ku3HEeHHBIE
dbopMBI pacTeHWi: JEpeBbs, KyCTAPHUKH, KYyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
oJHOJNIeTHUE TpaBbl. JKU3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOHOHTHI, T'€OOUOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHHUS U 00pa3a JKU3HHU.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIIUS,
XUIIHAYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusMm, koomepamusi, MYTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUUecTBO). HeTpoduueckue B3auMo1eic TBUS
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHUE OMOTHMYECKHUX B3aMMOJICHUCTBUIN
JUIs. CYILIECTBOBAHMUSI OpPraHU3MOB B cpeae oOutaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTFOUYEHUS.

JleMoHcTpanuu

Tabmuubr U cxembl: «Okosorudeckue (paxropb», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKUE TPYIIbl XUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOJHOKPOBHBIE IKUBOTHBIC», «DU3MOJOTHYECKUE  aJanTaiuu
KUBOTHBIX», «Cpe/ibl 00uTaHusI OpraHu3MoBy, «buosoruueckue puTMbl», « Ku3HeHHbIE
bopmbI pacTeHuin», «Kr3HEeHHBIE bhopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIMCTBEHHOTO JIeCa», «IJKOCUCTEMA XBOMHOro jeca», «llenmn mnuranusy,
«XumHnuectoy, «llapasutuzm», «Konkypenuus», «Cumomnos», «KommeHncanmuzmy.

ObopynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3JIMUHBIX HKOJOTUYECKUX (HaKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBHIC, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIC
KOMHATHBIE pacTeHus, TrepObapur W KOJUICKIIUU TEIJIOJIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX pACTEHUN, Yydela MTHULl U 3Bepei, repOapuu pacTeHHI,
OTHOCAIIUXCS K rurpopuram, kcepopuram, Me3opuTaM, KOMHATHBIE PACTEHUS JAaHHBIX
IPYII, KOJJIEKIIUU dKUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeAax, repoapuul U KOJUICKIIUU
pacTeHUN W >KUBOTHBIX, OOJIAJAIONIMX YEepTaMU MPHUCIIOCOOJEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIIOBUHM KU3HHM, TrepOapuu W KOJUICKIIMM PACTEHUHW W IKUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU YKUBOTHBIX, YYACTBYIOIIUX B Pa3IUUHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas paGora «BbIsiBIeHHe MPUCTIOCOOTICHU OPraHU3MOB K BIIHMSHUIO
CBETaY.

JlabopaTtopHas paGora «BrbIsiBIeHHe MPUCTIOCOOTICHUN OPraHU3MOB K BIIHMSHUIO
TeMIepaTypb».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHUSY.
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Tema 8. Jkos10rUsi BUA0OB U NOMYISIIUAI

DKOJIOTUYECKUE XapaKTEepPUCTUKHU mnomyisiuuu. [lomynsuus kak Ouonoruyeckas
cuctemMa. Poib HEOMHOPOTHOCTH cpenbl, (U3UYECKUX OaphepoB M OCOOCHHOCTEH
Owonorni BUAOB B (OPMHUPOBAHWU TMPOCTPAHCTBEHHOM CTPYKTYPHI TOIYJISITUHN.
OcCHOBHBIE TIOKA3aTEIU MOMYJSIIUKU: YUCIEHHOCTh, TJIOTHOCTh, BO3PACTHAS U IOJIOBAast
CTPYKTYpa, POKAaEMOCTh, TPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIHSI.

Dxosioruyeckas CTpykrypa mnonyiasiuu. OIlleHKa YHCICHHOCTH MOMYJISIIUU.
Juuamuka nonynsauuu W €€ peryisuus. bUOTHYEeCKMH MOTEHIHaNl MOMYJISINY.
MopaenupoBanue auHaMHKUA mnonyisiuud. KpuBble pocTa YHCICHHOCTH MOMYJIAINU.
KpuBbie BeDKUBaHUS. PeTysiius YuCIIEHHOCTH MOIMYJISIINI: poJih (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIINX OT MIIOTHOCTU. DKOJIOTUYECKHUE cTpaTeruu BuaoB (r- u K-ctparerun).

[Tonsatue 00 3Koornyeckoi Huie Bujaa. Mecroooutanue. MHOTOMEpHAasi MOJIETb
skonornyeckor Humu Jxk.M. XaruumHcoHa. Pa3mepbl  3KOJOrMYECKOW  HUIIU.
[loTeHuManbHAs U peaTu30BaHHasl HUIIIN.

Bun kak cucrema nomysamnuid. Apeanasl BUA0OB. BUIbI M UX )KM3HEHHBIEC CTPATETUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MHUTpalUi KUBOTHBIX. buojiornyeckre WHBa3UU
qy>KEPOIHBIX BUIOB.

JlemoHcTpanumn

[Toptper: Jx.M. XaTunHCOH.

Tabmuiel W cXeMbl:  «DKOJOTHYECKHE  XapaKTePUCTHKU  TOMYJISIIHN,
«ITpocTpaHCTBEHHAsi CTPYKTypa MOMYJALUN», «Bo3pacTHble MUPAMUILI HOMYJISIITAN,
«CKOpOCTb 3acesIeHHs IOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzMammy», «Mojenb
skosnornyeckor Humu Jx. M. XatuuHconay.

Oo6opynoBanue: repdbapun pacTeHUM, KOJUIEKIUU KUBOTHBIX.

JlabopaTopHas pabota «IIpucrnocoOaeHust ceMsiH pacTeHUN K PaCcCEIICHUION.

Tema 9. IkoJ10rus cood1ecTB. IKOJOTHIECKHE CHCTEMBI.

CooOmectBa oprann3mMoB. broiieHo3 u ero crpykrypa. CBsi3u MEXy OpraHu3MamMu
B OMOILIEHO3E.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). dyHKIMOHATBHBIE OJOKHU
OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHTh, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue nenu u cetu. Aouotudeckue 0J0ku 3kocucteM. [10uBbI U UITbI
B SKocucTeMax. KpyroBopoT BelIEeCTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHCTEMBbI. bromacca W mpoayKius. DKOJOTHUYECKHE
nUpaMUIbl YUCeNl, OMOMACChl U YHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku.  Duykmyayuu.
HamnpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM U WX NPUYUHBI. AHTPOIMOTCHHBIC BO3JEHCTBHUS HA CYKIIECCHHU.
KnumakcHoe coobiectBo. bruopaznooOpaszue v mojiHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTONYUBOCTU COOOIIECTB.

[IpupoaHblE DKOCUCTEMBI. JKOCUCmEMbL 03€P U peK. IKocucmemvl Mopeu U
oxeanos. Ixocucmemvbl MYHOp, 1eC08, Cmenel, NyCMulHb.
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AHTpOIOTEHHBIE AKOCUCTEMBI. ATrposkocuctema. ArpoiieHo3. Paznuuusa mexny
aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas diopa u
dayna. CuHaHTpOmHM3amus TOPOJACKOW (ayHbl. bronormdeckoe W XO03SMCTBEHHOE
3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aWMOJICUCTBUN OpPraHU3MOB
B 9KocucTeMax. Posib kackaonoeo sghghekma u 6u008-30udpuxamopos (Kiouesvlx 6U008)
8 yHxkyuonuposeanuu sxocucmem. IlepeHoOC >HEPrUM M BEUIECTB MEXKAY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUA M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPONIOTEHHBIX BO3/ICCTBUM.

Mexanuzmvl 6o30eticmeusi 3a2pA3HeHUll pa3HblX MUNno8 HAa CYOOP2AHU3MEHHOM,
OP2aAHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOA02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  6030elicmeus.  MeTogooTusT ~ MOHMTOPHUHIA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMCTBEHHOTO
jeca», «IJKOCHUCTEMa XBOWHOro Jeca», «DOyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB
B 3KOcucTeMe», «KpyroBopoT BelIecTB B dkocucteMmey, «llenu nutanus (macrOumrHasi,
JNETpUTHAS)», «IKOJOTHYECKas TMHpaMulia 4Yucen», «IKOJOTHYEeCKas MUpaMHa
onomMaccel», «JKoJorhyeckas mnupamuga osSHeprum», «OOpazoBaHue 00J0Tay,
«IlepBuuHasa cykueccusi», «BoccTaHOBIEHHE Jieca TOCIE MOXKapa», «IKOCUCTEMA
o3epa», «ArpoleHos3», «KpyroBopoT BEIIECTB M IMOTOK HSHEPIHMH B arporeHo3e»,
«IIpumepnl ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, 4dydesia MNTHI] U
3Bepeil, repOapuu KyJbTYPHBIX W JUKOPACTYIIUX PACTEHUN, aKBapUyM KaK MOJEIb
HSKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydueHue u onrucaHmue ypo0oIKOCUCTEMBD.

Jlabopamopnas _paboma «W3yueHue pazHOOOpa3us MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX HIKOCHUCTEMAX.

Irckypcus «IKCKypcus B THTUYHBIA OMOTE01IeH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JyT, 03€p0, OOJIOTO)».

IDrcKkypcus « IKCKYpCHsl B arpodKOCHUCTEMY (Ha MMOJI€ WK B TETTUYHOE XO3SICTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmemnanerapuas o6ojouka 3eMid, T/A€ CYIIECTBYET WIH
CYILLECTBOBaJIa KW3Hb. Pa3BuTue mnpeacTtaBieHuil o Ouocdepe B Tpyraax . 3rocca.
VYuenne B.U. Bepnaackoro o 6umocdepe. O6mactu 6uochepsl u e€ cocran. JKupoe
BEIIECTBO OUochephl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocheprl. OcobenHoctn Ouochepsl Kak
rnobanpHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB W OWOTEOXMMUYECKHE UHWKIbI (Yyriepoja, a3oTa). PUTMHUYHOCTH SIBICHHIMA
B Ouocdepe.
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3oHansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpAa,
XBOMHBIE JIECa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIEC JIECA, CTENMU, CABAHHBI, ITYyCTHIHU,
TPONHMYECKHUE JIECA, BHICOKOrOphbs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHpP OHMOMOB
CYILIH.

Ctpyktypa U (pyHKIHS KUBBIX CHCTEM, OIEHKAa MX PECypCHOTO MOTEHLHada U
onochepHbIX PYHKITUH.

JleMoHcTpanuu

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

Tabmumsr u cxemsl: «l'eochepst 3emmm», «KpyroBopoT azora B mpupoae»,
«KpyroBopor yriepoma B npupone», «KpyroBopoT KHCIOpOJa B IPUPOIE»,
«KpyroBopoT Bobl B pupoe», «OcCHOBHbIE OMOMBI Cyln», «KiimMarnueckue nosica
3emmn», «Tynapay», «Taiira»y, «Cwmemanneii Jsecy, «lIIMpOKOIMCTBEHHBIA JECH,
«Crenby, «CaBanHay, «Ilycteinsy, « Tponnueckuii necy.

OobopynoBanue: repdbapur pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesoBek M OKpYy:Kamomas cpeaa

DKOJIOTHYECKHE KPU3UCHl U MX NMpUYMHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3yIIHOM cpeapl. OXpaHa BO31yXa. 3arpsi3HEHUE BOJHOU cpeibl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nousbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U )KUBOTHOTO MUpa. OCHOBHBIEC MPUHLUIIBI OXpaHbl pupoabl. KpacHbie
kHUTH. Ocobo oxpansiemble npupoansie Teppuropun (OOIIT). boranuueckue caasl u
300JIOTMYECKHUE MapKH.

OCHOBHBIE TPHUHIMIB YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M IPHUPOIBI.
PanmonansHO€ NPUPOAOIIOJIB30BAHUE U COXpPaHEHHE OMOJIOTMYECKOTo pazHooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH II00ANBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPHU3HUCA U €T0 BEPOATHBIE TIOCIIEACTBUS.

Pa3BuTre METOOB MOHUTOpPWHIA PAa3BUTUS ONACHBIX TEXHOICHHBIX MPOLECCOB.
Cucmemubie uccnedo8anus nepexooa K pecypcocbepezaioujeli u KOHKYPeHmocnocobHou
onepeemuxe.  buonocuuecxoe  pasnoobpazue u  buopecypcvl.  Hayuouanvnvie
UHGOpMayUoHHble cUCmeMbl, obecneuusaloujue 00Cmyn K UHGOpMayuu no coCmosTHUIO
omoenvbHulX 6u008 u dxocucmem. OCHOBbL IKOpeadUTUMAYUU IKOCUCEM U CNOCO0O08
OopbOBI ¢ buonospedcoenusmMuY. PexoncmpyKkyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHCcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbl», «3arpsizHeHrue THAPOChEphD,
«3arpsizaenue nouBb», «llapHuKoBEIl 3P dexT», «Ocobo oxpaHseMble MPUPOTHBIE
TeppUTOpUn», «MoJieu ynpaBiisieMoro MUpay.

Oo6opynoBanue: Gpotorpaduu OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccniickont @enepanun, KpacHoil KHUTHA pernoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBinuBaeT TpeOOBAHUS K pe3yJibTaTaM OCBOCHUSI 00yYarOIIUMUCS
mporpaMM CpemHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC, METANpeAMETHBIC U
MIpEMETHEBIE.

B cTpykType JIMYHOCTHBIX pPe3yJbTATOB OCBOEHHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CJEAYIONIME COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHMCKON
rpakIaHCKOW MJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTNPE/ICIICHUIO, HAJIMYUE MOTHUBAIIMU K OOYUYEHUIO OMOJIOTMH, 1EJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMUYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauUMUA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CUCTEME OHOJIOTHYECKOTO 00pa3oBaHMUs,
HaJMyue MPABOCO3HAHMS DKOJIOTHYECKOW KYJIbTYpbl, CIIOCOOHOCTU CTaBUTh ILIEJIH U
CTPOUTH >KU3HECHHBIC ILJIaHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUU JIOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M  BOCIMTATEIBHON JIEITEIbBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUNCKUMU COLUOKYIBTYPHBIMHU, UCTOPUUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTAMHM, NPHUHATBIMH B OOIIECTBE IpaBUJIAaMU W HOpPMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOlleCCaM  CaMOIIO3HAHUS, CAMOBOCIHUTAHHUS W
CaMOpa3BUTHUsA, Pa3BUTUSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, NATPUOTH3MA U YBAKEHUS

K 3aKOHY U MPAaBOMOPSJIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHUIO, B3AUMHOTO
yBaXEHUsI, OEpPEKHOT0 OTHONIICHHS K KYyJIbTYPHOMY HACICAMI0 U  TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepannu, Npupoae U OKPYKarOIIEH cpelie.

JIn4HOCTHBIE Pe3yJIbTAaThl OCBOCHHS Y4€OHOTO mpeaMeTa «bruoorusy T0KHbBI
OTpakaTb ~TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3WIMCH  JIMYHOCTH, CHCTEMON  I[EHHOCTHBIX
OpHEHTAIIU, TO3UTUBHBIX BHYTPEHHUX YOEKIEHNUH, COOTBETCTBYIOITUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCUUCKOTO O00IIeCTBa, PACIIMPEHUE YKU3HEHHOTO OTbITa U OMbITA

NEATEIbHOCTH B MPOLECCE pPEeaanu3alii OCHOBHBIX HAIMPABJICHUN BOCIUTATEIIBHON

NEATEeIbHOCTH, B TOM YMCJIC B YaCTH:

1) rpaskaaHCKOTr0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYy4YarOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OCO3HAaHWE CBOUX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA
Y MPaBOMIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOUW NESITEIBHOCTH TPH CO3MaHUH YYEOHBIX
MIPOCKTOB, PEIICHUHN YYEOHBIX M MMO3HABATEIHHBIX 3aJ1a4, BHITIOJIHEHHH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH OMNpPEAEIATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHUE VYYHATHIBATH B CBOUX JIEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIEH C pa3sHBIMU YOEKIACHUSAMHU, KYJIBTYPHBIMH IICHHOCTSMH U
COIMAJIBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS YICOHBIX,
MO3HABATEIILHBIX U MUCCIIEA0BATEILCKUX 3a/1au, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHUIO
OTIITOHEHTOB MIPH 0OCYKJIECHUHU CITIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COACPIKAHNS;

TOTOBHOCTbH K TYMaHUTAPHOU 1 BOJIOHTEPCKOM NIEATETHHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHMSA

c(hOpPMHUPOBAHHOCTh POCCHUUCKONW TPAXKIAHCKONW WICHTUYHOCTH, IAaTPUOTHU3MA,
YBaXEHUSI K CBOEMY HapoJ]ly, 4yBCTBa OTBETCTBEHHOCTH Ilepen PonmHOM, ropaoctu
3a CBOM Kpai, cBOW PoauHy, CBOWM S3BIK M KyJIBTYpYy, IpPOLLIOE W HACTOSILIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JOCTHKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHUE
OMOJOrMY, MOHUMAHMS 3HAYEHHs] OMOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOIbI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'O OOLIECTBA;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIyXEHHIO M 3ammure (OreyecTsa,
OTBETCTBEHHOCTH 3a €ro Cy/1b0Y;

3) TIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAYIIEro;
OTBETCTBEHHOE OTHOLIECHUE K CBOMM POAUTEIISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O MPHUHSATHS IIEHHOCTEH CEMEMHOM KW3HU B COOTBETCTBUU C TPAAULUASIMU

HapoaoB Poccuu;

4) 2cTeTHYeCKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPYy, BKIIOYAas JCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHU;

ITIOHUMAHUE DOMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPYECKOM JIMNYHOCTH,

5) pusuyeckoro BocnuTaHus, GOPMUPOBAHNS KYJIbTYPbI 310POBbA 1
IMOIUOHAIBLHOTO 0JIATOMOTYYHSI:

MMOHUMAaHUE W pean3alys 30pOBOoro u 0e3omacHOro odpasa >KH3HHM (30pOBOE
MUTaHue, COOJIFOICHHE THUTMEHWYSCKUX TMPaBUJ U HOPM, COATaHCHPOBAHHBIH PEXUM
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3aHATUN U OTIbIXA, PETysipHas Gu3nYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOLICHHS K COOCTBEHHOMY (PU3WYECKOMY U TICUXHUYECKOMY
310POBBIO;

MOHMMAaHNE LIEHHOCTU MPaBWJI MHIWBUIYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTro
IIOBEJCHUS B CUTYALMX, YITPOXKAIOIIMX 340POBBIO U KU3HH JIFOJICH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BpPEIHBIX MPUBBIUEK (YIOTpeOICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPY10JI00uE;

TOTOBHOCTh K AKTUBHOM JI€ATEIBHOCTH TEXHOJOTUYECKOM W  COLMAIbHOU
HAIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON NEATEIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyaylied npodeccuu U peaan30oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHbl;

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

7) 3K0J10IrN4eCKOro BOCTIMTAHUS:

HKOJIOTUYECKHU 11e71eCO00pa3Hoe OTHOILIEHUE K TMPHUPOJIE€ KaK HCTOYHHUKY >KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHUE  YPOBHSA  DKOJOTHYECKOM  KYyJIbTYypbl: TIPUOOPETEHHE  OIbITa
IJIAHUPOBAHHUS MOCTYNKOB U OLEHKHA MX BO3MOXHBIX IOCJIECACTBUN IS OKPYKAKOLIEH
Cpenpl;

OCO3HaHME TJI00AILHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTH MCMOJB30BATh MPUOOpPETaeMbIe TPU U3yUYEHUH OMOJIOTMH 3HAHUS U
YMEHHUS TIPU PEIICHUH NpOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONIOIB30BaHUEM
(coOmroieHne TpaBWJI MOBEACHUS B TMPUPOJE, HAIMPABICHHBIX Ha COXPAHEHUE
paBHOBECHS B DKOCHUCTEMAX, OXpaHy BUJIOB, YKOCHUCTEM, Orochepsr);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCSIIMX BpPEI OKPYKAKOMIEH NPUPOIHOU
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIE JKOJOTHYECKUE IOCICACTBUS
MPEATPUHUMAECMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOIO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOU KYJIbTYPHI,
ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
VMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOW IPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B PAKTUYECKOU JAEATEIBHOCTH SKOJIOTUUECKON HATPABICHHOCTH;

8) neHHOCTH HAYYHOT 0 IO3HAHMA:
c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOH MNPAKTUKH, OCHOBAHHOTO HA JUANOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEpIICHCTBOBAHME S3BIKOBOM M UWTATENbCKOW KYyJIbTYypbl KakK CpeICTBa
B3aMMOJICHCTBHSI MEXKIY JIFOJIbMU U TIO3HAHUS MHPA;
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MOHUMaHUe crienupUKN OMOJIOTUH KaK HayKH, OCO3HaHUs €€ posid B POpMHUPOBAHUN
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO  MPECTaBICHUS
00 OKpY’KaroIllleM MUpPE KaK O €JMHCTBE MPUPOIbI, UEJIOBEKa U OOIIECTBA, B MIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NPoOJIeM COXpPaHEHHs] MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWOJOTHHM Ui COBPEMEHHOW ITUBUIIM3AINH:
oOecrieyeHUsT HOBOIO YPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX peIIaTh PEeCypCHBbIE MPOOJIEMbl Pa3BUTHS YEIOBEUYECTBA,
noucka TyTed BBIXOJAa W3 TJOOANBHBIX JKOJOTUYECKHUX NpoOsieM U obecrneueHus
nepexofa K YCTOMYHMBOMY pPa3BUTHIO, PAIlMOHAILHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUU OMOJIOTUYECKUX 3HAHUI B LIEJSX MOBBIIMICHUS
oO1ieil KyJIbTYphbl, €CTECTBEHHO-HAYyYHOM TpPaMOTHOCTHU, KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPAaMOTHOCTH OOydamomuxcs, (opMupyeMol Mpu HU3yUYEHUU
OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS JIJIs aHAJIU3a U OObSICHEHUs
SBIICHUIN OKPYKAIOIIETO MHUpPa U MPOUCXOIANINX B HEM M3MEHEHUH, YMEHHE enaTh
00OOCHOBaHHBIC 3aKIIIOUEHHUS HAa OCHOBE HAY4YHBIX (DAKTOB M UMEIOMIUXCS JaHHBIX
C LIEJIBIO MIOJTyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEILHO UCIIOIb30BaTh OMOIOTUYECKUE 3HAHUS JUIsI PEILICHUS
po0JIeM B pealIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHWE IEHHOCTH HAay4YHOH JesTeNbHOCTH, T'OTOBHOCTb OCYILECTBIAThH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO MESTENBHOCTh HHINBUTYaTbHO U B TPYIIIIE;

TOTOBHOCTBH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BAHMIO,
K aKTUBHOMY IIOJTyY€HHUIO HOBBIX 3HAHUM 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHMS y4eOHOro mnpeaMera «buUOTOTHS»
BKJIFOYAIOT:  3HAUYMMble Uil  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOYyUaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYyYHbIE TOHSATUS, OTPAXKAIOIINE
[[EJIOCTHOCTh HAYYHOM KapTHUHBI MUPA U CHIEU(PUKY METOAO0B MO3HAHUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAyUHbIN
dbakT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCATIbHbIC yUeOHbIC IEUCTBUS

(mo3HaBaTENbHBIE, KOMMYHUKATHBHBIE, PETYISTUBHBIE), o0ecreYnBaroIIne
dopmupoBanre (YHKIIMOHAIBHOW T'PaMOTHOCTH U COIMAIBHOW  KOMIICTCHITUH
00y4aroumxcs; CHIOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHbBIE

MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HaHWs U YyHHUBEpCajbHbIE Y4YeOHbIE
JIEVCTBHS B II03HABATEIBHOU U COLUAIIBHOM ITPAKTHUKE.
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B pesynpraTe m3ydeHus OuOJIOTMM Ha YpPOBHE CpemaHero oOmiero oOpa3oBaHUS
y oOyuarorierocss OyayT cpOpMHpPOBaHBI MO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC
JNCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC JEHCTBUSA, PETryJISATHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC JCHCTBUS, COBMECTHAS JCSITCIBHOCTb.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble joru4yeckue AeHCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyaTu3UpOBaTh MPOOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTHUYECKOIO MBIIUICHUS (aHAJIN3a,
CUHTE3a, CPaBHEHUS, KJIacCU(PUKALIMHU, 00001EHNS ), pACKPbIBAaTh CMBICII OMOJIOTMUECKUX
NOHATUH (BBLACIATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH CBA3U C JPYTUMH
MOHATHUSIMU);

ONPENEIIATH LENH ACSITENBHOCTH, 33/1aBas TAPAMETPBI U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C IIOCTABICHHBIMH LIEIIAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JUIsl 00BsCHEHUS (PAKTOB U SBJICHUHN KUBON
IIPUPOJIBI;

CTPOUTbH JIOTUYECKUE PacCyk AeHUs (MHIYKTHBHbBIE, JEIYKTUBHBIE, 10 aHAJIOIHH),
BBIABJIAITE 3aKOHOMEPHOCTHM M INPOTUBOPEYUsS B PACCMATPUBACMBIX SIBJICHMSX,
(OpMyIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPENCTBA ISl TPEICTABICHUSA CYIIECTBEHHBIX
CBS3€H M OTHOLUEHUM B M3y4aeMbIX OMOJIOIMYECKUX 0OBEKTaX, a TAKXKe MPOTHBOPEUUI
Pa3HOTO poJia, BBISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaThiBaTh IIJIaH pEIIEHUS NpoOJeMbl C Y4E€TOM aHajdu3a HMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH, OLEHUBATh COOTBETCTBUE PE3YJHTATOB
L[EJISIM, OLICHUBATh PUCKU MTOCIEACTBUN IEATEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAa0dOTy B YCIOBUSIX PEATIbHOIO, BUPTYaJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLIEHUH KU3HEHHBIX POOIIEM.

ba3zoBble uccienoBare/bCKue 1eMCTBUSA:

BJIQJICTh HaBbIKAMU Y4YEOHO-UCCIENOBATEILCKOW W MPOEKTHOM JESITEIbHOCTH,
HABBIKAMH Pa3peIICHUs MPOOJIeM, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJIOB PEIICHMsI MPAKTUYECKHUX 3aj7a4, MPUMEHEHHUIO Pa3InYHBIX METOJIOB
TTO3HAHUS,

MCIIOJIH30BATh PA3JIUYHbBIC BUJIBI ICITEIILHOCTH TI0 MOTYYEHUIO HOBOTO 3HAHMS, €TO
WHTEPIpPETAIUN, TPeoOPa30BAHUIO U TPUMEHEHHUIO B YUCOHBIX CUTYAIUAX, B TOM YHCIIC
P CO3/IaHUH YYCOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUN MBIIUICHUS, BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU MTOHSATUSIMHA U METOJaMHU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4ll B 00pa30BaTEIbHON NEATEILHOCTH
Y )KU3HCHHBIX CUTYaITUsX;
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BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJABUTATh
TUIOTE3y €€ pelieHHs], HaXOIUTh apTyMEHTHI IS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh IapaMeTPhl U KPUTCPUH PCIICHHS,

aHAJIM3WPOBATh TIOJYYCHHBIC B XOJIC PCIICHUS 33Ja4H PEe3yJIbTaThl, KPUTHICCKU
OILICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYyaIlUsiIM, OIICHWBAaTh IPUOOPETEHHBIA  OIIBIT;

OCYIIECTBIIATH LIEICHATIPABICHHBIN TOUCK IMEPEHOCa CPEACTB M CIIOCOOO0B ICHCTBHSI
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYI0 W MPAKTHYECKYIO 00JacTH
KHU3HEICATSIIBHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTCH;

BBIJIBUTaTh HOBBIC UJICH, TTPEIIaraTh OPUTHHAIBHBIC MOXOIbI M PEIICHHS, CTABUTh
IPOOJIEMBI M 3aJ1a4H, JOIYCKAIOIINE aTbTCPHATHBHBIC PEIIICHHS.

Pa6ora ¢ undopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHPOpMAIUM (TEKCTe Y4EOHOro
nocoOusi, HayYHO-TOIMYJISIPHON JINTEpaType, OMOJOTMYECKUX CIIOBAPSAX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0azax JaHHbIX, B VIHTepHETE), aHamu3upoBaTh UHGPOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM IPECTaBICHUS, KpUTHUECKU OLIEHUBATh €€ JT0CTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(opMyIMpPOBATH 3aMIPOCHl U PUMEHATH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Oounosiornyeckoi nHPopmaIu, HeoOXOAUMOM ISl BEIOJIHEHUST YYEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH(DOPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUI, COBEPILICHCTBOBATh KYJIbTYPY AKTHBHOTO MCIOJb30BaHUS PA3ITHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIBHYIO (hOpMY MpeaCTaBIEHUS OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpaduku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HayUHbIN S3bIK B KAUYECTBE CPEICTBA NpU paboTe ¢ OMOJOTHUYEeCKOn
uH(popmanuen: NpUMEHSATh XUMHYECKHE, (PU3nyYecknue W MaTeMaTUYECKUE 3HAKU U
CUMBOJIbI, (OpMYJibI, a00OpeBHaTypy, HOMEHKIIATYPY, UCTIOIb30BaTh U TPEOOPA30BBIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJIETh HABBIKAMM PACIIO3HABAHUS U 3alIMTHl MH(POpMaUUU, MHOOPMAMOHHON
0€30MacHOCTH JIUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeilCTBUS

Oo0wmenne:

OCYIIECTBIISATh KOMMYHHKAIlMd BO BceX cdepax >XKU3HU, aKTHUBHO Y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHH IO CYIIECTBY OOCYXKJaeMoil TeMbl (yMEHHE 3a7aBaTb
BOIIPOCHI, BBICKA3bIBATH CY)K/I€HHSI OTHOCUTEJIBHO BBITIOJHEHUSI MpeEJiaraéMou 3a1auu,
YUUTHIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UILMN JIPYTUX YYACTHUKOB JUAjora Wiu
JUCKYCCHUN);
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pacrmo3HaBaThb HeBepOalbHblE CpeACTBa  OOIIEHHUS, TIOHMMaTh 3Ha4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlud, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BJIQJCTh Pa3IUYHBIMU CHOCOOaMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaMEpEHUs JIPYTUX JIOAEH, MPOSBIATH YBAXKUTEIBHOE OTHOLIEHUWE K COOECEIHUKY W
B KOPPEKTHOU PopMe HhopMyTupoBaTh CBOM BO3PAKECHHUS;

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

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMAaTh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U UHJIMBUIYaIbHOU PabOTHI
IIPU PEIIEHUN OMOIOrMYECKON MpobdIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS
IPYINIIOBBIX (H)OPM B3aMMOJEHCTBHS MPU PEIICHUH YYEOHOU 3a7auu;

BBIOMPATHh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUI C YUETOM OOIIUX UHTEPECOB
Y BO3MOXHOCTEH KaX/10r0 WICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM IE€ATEIBHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH
JIEUCTBUS MO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUM, PACTIPEIEIISTh POJIA C YIETOM
MHEHUI yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJAJa M Ka)XJOr0 y4acCTHHKA KOMaHIbl B OOLIMii
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBBIE MPOEKThI, OLEHUBATh WJEM C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CUTYyaIUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUA JJIS BBIABICHUS MPOOJIEM M WX PEIICHUs
B )KU3HCHHBIX U YYCOHBIX CHTYaITHAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUU IICJIEBHIC U CMBICIOBBIE YCTAaHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIKAX IO OTHOIICHUIO K )KMBOU MPUPOJIE, CBOEMY 30POBBIO
U 3JIOPOBBIO OKPYKAIOIIUX;

CaMOCTOSTEIIbHO OCYIIECTBIIATh IO3HABATEILHYIO JICSITCIBHOCTD, BBISBIIATH
npoOemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa3oBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEIIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJIEMBI ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEITOYTCHHH;

JIenaTh OCO3HAHHBIM BBIOOP, apPrYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pPelleHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO W TPOSIBICHUIO HIMPOKOW IPYIUIMU B PA3HBIX
00JacTsAX 3HAHWM, IMOCTOSHHO TMOBBIINIATH CBOM 0OOpa30BaTEIbHBIM U KyJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJICTh HABBIKAMHU ITO3HABATEIILHON DPEQIIEKCHU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMi, UCIOJIb30BAThH
puEMBI pedICKCUHA JIJISl OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHNUS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS TI0 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MIPU aHATIU3E PE3YIHTATOB €SI TEILHOCTH;

IlpunsiTHe ceds U APYyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTHBBI U ApTYMEHTHI APYTUX IIPU aHAJIN3€E PE3YIbTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOTo YeJOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS COEPKAHUSA yueOHOTO peaMeTa «bromorus»
Ha yriayOJa€HHOM YpPOBHE OpPUEHTHPOBaHbBI Ha obOecrieueHue NpoduiIbHOro oOyudeHus
oOyuvaronuxcst 6nonoruu. OHHM BKIIIOYAIOT: crenuduyeckue uisi OMOJIOTUHA Hay4yHbIE
3HAHMS, YMEHUS M CHOCOOBl JACHCTBUH 1O OCBOEHUIO, MHTEPNpPETAlUUd MU
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH IO TMOJTYYEHHMIO HOBBIX 3HAHUN U HUX
NPUMEHEHUIO B PA3IUYHBIX yYEOHBIX, a TaKK€ B PEAJbHBIX KU3HEHHBIX CUTYyAIUSX.
[IpeameTHBIE PE3YNIBTATHI IPEICTABIIECHBI 10 T'OJIaM U3YUYEHUSI.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 kiacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KAPTHUHBI MUpPA, B MO3HAHWU 3aKOHOB
OpUPOABl W PEIICHUH MPOOJEeM pPaIMOHAIBHOTO MPUPOIONOIb30BaHUS, O BKJIAJE
POCCHICKUX U 3apYOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIaJICHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAHMM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE OWOJIOTHYECKUE TEPMUHBI U TIOHATHUSI (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISIUs, CaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT W pPa3BUTHE), OHOJIOTMYECKHE TEOpuu (KJIETOYHAs TEOpHs
T. [IIsanna, M. Illnennena, P. BupxoBa, XpoMOCOMHasi T€OpHUs HACJIEACTBEHHOCTH
T. Moprana), yuenust (H.1. BaBuiioBa — 0 1ieHTpax MHOT000Opa3usi U MPOUCXOKICHUS
KyJIbTYPHBIX PaCTEHHUI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJICHHS,
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pacuUIeIUIEHHs, YWUCTOTHI TraMeT, He3aBUCUMOro HacieaoBanus ['. Mennens,
TOMOJIOTHYECKHX PSIIOB B HacyieacTBeHHOM n3MeHunBocTy H.M. BaBuioBa), mpuHIUIIBI
(KOMILIEMEHTapHOCTH );

BJQJICHUE OCHOBHBIMH  METOJIaMU HAy4YHOIO  I[MO3HAHMS,  HCIOJIb3YEMBIX
B OHOJIOTMYECKHUX HCCICNIOBAHUSAX IKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApPUOT U
AYKapHOT, OJJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUC]E OakTepui,
rpubOB, pacTEHUM, KUBOTHBIX M YEIIOBEKa, CTPOCHUS OPraHOB U CHCTEM OPTaHOB
pacTeHuM, S>KUBOTHBIX, YEJIOBEKA, TMPOIECCOB >KU3HEAEATEILHOCTH, MNPOTEKAIOIIUX
B OpraHM3Max PAaCTEHUM, )KUBOTHBIX M YEJOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMeHa
BelIeCTB (MeTa0ONIM3M), TpEBpallleHUss JHEPruu, OpoKeHus, aBTOTPOPHOrO U
reTepoTpopHOro TUIIOB MUTaHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
ramMeToreHesa, -AMOpPHOreHe3a, MOCTAIMOPHUOHAIBHOTO  PAa3BUTHSA, PA3MHOXKECHHS,
WHJUBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOrEHEe3a), B3aUMOJICUCTBHUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHUE YCTaHABIMBAaTh B3aUMOCBS3M MEXIYy OpPraHOMJAMH KIETKM U UX
GyHKUIHUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M UX (PYHKIUSMU, MEXITY OpTraHaMH U
CUCTEMaMHU OPraHOB Yy PAaCTEHUMU, >KMBOTHBIX M YEJIOBEKAa M UX (PYHKIUSIMU, MEKITY
CUCTEMaMHU OPraHOB M MX (YHKUUAMH, MEXAY 3TaraMd OOMEHa BEIIECTB, dTanaMu
KJIETOYHOTO IIMKJIa W >KU3HEHHBIX IIMKIOB OpPraHU3MOB, 3TaraMu 3MOPHOHAIBHOIO
pa3BUTHS], TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpAMH CPEJbl OOUTAHMS;

YMEHHUE BBISIBIATh OTIUYHUTENbHbIE MPU3HAKA KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE  UCIHOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHMI0O W CUMBOJIMKY JUJIsl J0Ka3aTeIbCTBAa POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHUE peraTh OMOJIOrMUECKHE 33]1a4H, BBISIBIISATh IPUUYNHHO-CIIEICTBEHHBIE CBS3H
MEXIY MCCIIeTyeMbIMH OMOJOTMYECKUMH IIPOLIECCAMU U SIBIICHUSIMH, J€JIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOIHATE JTA00PATOPHBIE U MTPaKTUYECKUE PabOThI, COOMI0ATh MpaBUIia
npu paboTte ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TPOBEPSATh UX IKCIEPUMEHTAIBHBIMUA CPE/ICTBaAMH,
dbopMyIupys 1eNb UCCIEIOBAaHUS, aHAIM3UPOBATh TIOJYUYCHHBIE PE3yIbTaThl U JCNIaTh
BBIBOJIBL;

YyMEHHUE YYacTBOBaTh B Y4YeOHO-HCCIIENOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTHH U MEIMIIMHE, MPOBOJAUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U yOJIUYHO
MPEACTABIATH MOJYYEHHBIE pe3yIbTaThl HA YUEHUUECKUX KOH(DEpEeHUIUSIX;

YMEHUE OIICHUBATh 3TUYECKHUE ACMEKThl COBPEMEHHBIX HCCIEAOBaHUN B 00JIacTH
ovonorun W MeAMIUHBI  (KJIOHUPOBAHME, HCKYCCTBEHHOE  OIUIOJAOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);
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YMEHUE OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oyayiield npodeccuoHanbHON
JEATeIbHOCTH B 00JlacTh OWOJOTHM, MEAUIMHBI, OUOTEXHOJOTHUHM, BETEPUHAPHH,
CEIBCKOTO XO3MCTBA, MHIIEBON MPOMBIIUICHHOCTH, YTIYyOJSTh MO3HABATEIbHBIN
MHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccun u
OpOAODKEHHE  OMOJIOTMYECKOro  O0pa3oBaHHMA B~ OpPTraHU3AlMAX  CPEIHEro
po(heCCHOHATLHOTO U BHICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buomorus» B 11 kiaacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHWU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHBI MUDA,
B MMO3HAHUM 3aKOHOB MPHUPOBI M PEIICHUN YKOJOTHUECKHUX MPOOJIEM YeIOBEYECTBA, a
TaK)X€ B PEIICHUH BOIIPOCOB PAITMOHAIBEHOTO IIPUPOAOIIOIB30BaHUS, U B POPMHUPOBAHUN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET
OTIpEJICICHHUS] U TIOHUMaHUE CYIITHOCTA OCHOBOIIOJIATAIOIIUX OUOJIOTHYECKUX TEPMUHOB
U TOHATUH (BHUI, dKOcHcTeMa, Omocdepa), OMOJIOTHYECKHUE TEOpHUH (DPBOJIOIMOHHAS
teopust U. JlapBuHa, cuHTeTHYecKas Teopus 3Botonuu), yuenus (A.H. CeseprioBa —
0 MyTSX W HampaBieHusix sBomonuu, B.M. Bepuanckoro — o Ouocdepe), 3axoHbI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitnOepra, 3apojapIlieBOro CXojcCTBa
K.M. bopa), mpaBuna (Muaumyma HO. JIubuxa, 3K0JIOTMYECKON MUpPaAMUIBI SHEPTUN),
runotessbl (runoreza «mupa PHK» V. I'un6epra);

yMEHHUE BJIJ€Th OCHOBHBIMH METOJIAaMH HAYYHOTO TO3HAHMSI, MCIOJIb3yeMbIMU
B OHMOJIOTMUECKHX HWCCIEAOBAHUSIX JKUBBIX OOBEKTOB W JKOCUCTEM (OIHCAHUE,
u3MepeHue, HaOOJIEHHe, OSKCIEPUMEHT), CHoco0aMu BBISIBJICHHS U OILICHKHU
AHTPOIIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

yMEHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM H
ouochepsl, CTAaOMIM3UPYIONIET0, IBHKYIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOTO 0TOOpA,
AJJTONATPUYECKOTO0 M CHUMITATPUYECKOTO BHI000pa30BaHUSI, BIUSHUS JIBIKYIIUX CHII
HBOJIIOIMM Ha TeHO(GOHJ TMOMYJSIIIUU, TPUCIOCOOJICHHOCTH OPraHu3MOB K cCpelie
oOWTaHus, YepeIOBaHMs HAMPABJICHUM SBOJIOIMH, KPYTrOBOPOTa BEIIECTB W IMOTOKA
OHEPTUU B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBATH B3aUMOCBSI3M MEXKTy ITPOILIECCAMHU SBOJIOINH, ABMKYIITUMU
CHJIAMH aHTPOTIOTE€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM W MPHUCITOCOOTICHHUSIMU
K HUM OpPTaHU3MOB;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC PU3HAKHU KUBBIX CUCTEM, TTPUCTIOCOOICHHOCTh
BUJIOB K cpefie OOMTaHMs, a0MOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHUN B IKOCUCTEMAX
CBOEH MECTHOCTHU;

YyMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISI IOKA3aTelIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
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CHUCTEMAaTUYECKUX TPYII, B3aUMOCBS3H OPTaHW3MOB U CpeIbl OOUTAHMs, €IMHCTBA
YEJI0BEUECKHUX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOTO0Opa3Hsi BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IPUPOIBI U YEIOBEUECTBA;

YMEHUE peraTh OMOJIOTHUECKHE 33/1a4H, BBISIBIISTH IPUUNHHO-CIIC/ICTBEHHBIE CBS3H
MEXIy MCCIICTyEeMbIMH OMOJIOTUYECKUMHE TIPOIIECCAMH U SIBIICHUSIMH, JI€JIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUH TTOJIYYCHHBIX PE3yIbTATOB,;

YMEHUE BBITMIOJTHATH JIA0OPATOPHBIC U MPAKTUYECKUE PabOThI, COOTI0ATh MpaBHIIa
pu paboTe ¢ yueOHBIM 1 1a00pPaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH UX IKCIEPUMEHTAIHHBIMU CPEICTBAMH,
dbopMynupys 1eNb WCCICNOBAHUS, aHAIM3UPOBATh MOMyUYECHHBIC PE3yNIbTAaThl U JeNaTh
BBIBO/IHI,

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIIENOBATENLCKONH paboTe Mo OHONOoTHH,
HKOJIOTHH U MEIUIIMHE, IIPOBOIUMON Ha 0a3e MIKOJIBHBIX HAYIHBIX OOIIECTB, U IyOIMIHO
MIPEICTABIIATH MOTYyYEHHBIE pe3yIbTaThl HA YUYCHHUCCKUX KOH(DEPEHIINSIX;

YMEHHUE OIICHUBATH THUIIOTE3bl M TECOPUU O TPOUCXOKICHUW YXKU3HH, YEJIOBEKa U
YeJIOBEUECKUX pac, O TNPUYMHAX, TMOCIEACTBUSAX U CHoco0ax MpeaoTBpaICHUs
ro0alnbHbIX U3MEHEHUH B Ouocdepe;

yMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHanbHOM
JESATETbHOCTH B OOJACTH OMOJIOTUM, SKOJOTHUH, MPHUPOJONOIb30BAHUS, MEIAUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETCPUHAPUH, CEIBCKOTO XO34WCTBa, IHUIICBOM
NPOMBINIJICHHOCTH,  YIAyOJlsITh ~ TO3HABATENbHBIM  WHTEpEC,  HANpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIECH Mpodeccun U MPOoI0KEHIE OMOIOTHIECKOTO
o0pa3oBaHus B OpraHU3AIMAX CPEIHETO MPO(PECCHOHATBLHOTO U BBICIIEr0 00pa30oBaHuUs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue tem | KonundecTBo OCHOBHBIE BUJIBI IEATEIBHOCTH
[IporpammHoO€e conepkanue
n/n | ydeOHOro mpeameTa 4acoB oOyJaromuxcs
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
MTOMCKOBBIE HAYYHBIE HCCIICIOBAHUS

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.
OueHnBaTh BKJIaJ OT€UECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
O1neHrBaTh POJIb OMOJIOTUYECKHUX
OTKPBITUM U UCCIICAOBAHUN B Pa3BUTUU
HayKH U MPAKTUYECKON JAeATEIbHOCTU
JTIOIEN.

[lepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OMOJIOTHECH.
[IpuBOIUTH IPUMEPHI NPAKTUUECKOTO
WCIIOJIB30BaHUs JOCTUKEHUN ONOJIOTUH
B MEJIULIMHE, 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 MPeaMeT 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

Tabsuibt 1 cxembl: «OCHOBHBIC
MIPU3HAKHU KU3HWY», « bromornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUumn»

Y TIOHATHM: )KHBasl CUCTEMA, DJIEMEHT,
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.

CpaBHUBAaTH OOMEHHBIC ITPOIICCCHI

B HE)KMBOU U KUBOM MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLINN
MeTaboIM3Ma.

OOBICHATE MEXaHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PAaCKpbIBATh CYyTh IPUHIIUIIOB
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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, OPraHU3MEHHBIM,
MOMYJISILIMOHHO-BU/I0BO,
HKOCHUCTEMHBIN (OMOT€OLIEHOTUYECKHUA ),
ouocdepnsiit. [Iporeccs,
MIPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcCHOBHBIE TTPU3HAKH KUBOTO. JKU3Hb
Kak (popMa CyIiecTBOBaHUSI MATEPUH.
Hayku, n3y4daromiue *1Bbl€ CUCTEMBbI
Ha pa3HbIX YPOBHAX OpPTraHU3aIUH.
N3ydeHune kuBbIX cucteM. MeToIbl
Oouostorndeckoi Hayku. HaOmronenue,
U3MEpEHUE, SKCIIEPUMEHT,
CHCTeMaTH3aIlus, METaaHaIIN3.
[ToHsiTHE O 3aBUCHMON U HE3ABUCUMOU
nepemeHHou. [Inannposanue
skcnepuMenTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsaTre BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYSCKHUX JaHHBIX. O1eHKa

PackpbIBaTh coepxaHue TEPMUHOB U
HOHSITUI: OOMEH BEILLIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIIPOU3BEICHNUE,
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 0COOCHHOCTH,
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.
JdeMoHCcTpaMuA

Tabuuibl U cXeMbl: «YPOBHH
OpTraHU3alyy KUBOU MPUPOJIBD»,
«CTpoeHue )KUBOTHOM KIIETKW,

«TKaHU )XUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreonieno3y», «buochepay,
«MeToabl U3yYEHUs KUBOU IPUPOIBDY.
OO6opynoBanme: 1a00paTOpHOE
o0opyioBaHuE A1l IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi padora
«Mcnonb30BaHME pa3IMUHBIX METOJIOB
MIPU U3YUYEHUH JKUBBIX 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 — cTpyKTYypHO- PackpriBath conep:xaHue 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.
[IIBann, 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.
Bumanvhoe (npusicusnennoe) uzyuenue
KIEeMmoK.

JdeMoHcTpaMu

PackpbIBaTh cofiepkaHne 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

46




Tabauik! 1 cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MUKPOCKOT», «IcTOpUst pa3BUTHS
METOJ0B MUKPOCKOIIUI.
O6opynoBanme: CBETOBOM MUKPOCKOM
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
’KUBOTHBIX M OAKTepUATIbHBIX KIJIETOK.
IIpakTnuyeckast padora

«M3yuenne MeTo0B KIETOUYHOU
ouonoruu (xpomartorpadus,
anextpodopes, nuddepeHimairHoe
uentpudyruponanue, [1LIP)»

5

B CBETOBOI MHKPOCKOIT U JCJIaTh
OIIMCaHHE.

OOBSACHTH U COOJIIOIaTh MPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Htoro yacos 1o teme 2
4 | Tema «XuMu4eckasi OpraHu3anus KJIeTKN
4.1 | XumMu4eckuit cocTaB 2 XUMHUYECKHM COCTaB KJIETKU. Makpo-, | PackpeiBaTh conep:kaHue TEpMUHOB U

KJeTku. Boga n
MUHEPATbHBIC
BEIIleCTBA

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

B CTPYKTYPUPOBAHUH KIICTKH,
TeIUIoperyasiuuu. MuHepanbHbIe
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKas
poJib. Ponb KAaTHOHOB M AaHKOHOB

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, BXOSIIINE

B COCTaB KHBOTO M MX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOEHUE U CBOWCTBA

47




XUMHUUYECKUX JIEMEHTOB B JKMBOU
IPUPOCH.

Tabauue! u cxembl: «Ileprognyeckas
Ta0IUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIBD,
«BelecTBa B cocTaBe OpraHU3MOBY

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 BEIIECCTB
KJIETKH

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.

JHenatypanus. CBoiicTBa OE€IKOB.
Knaccuduxanus 0€1KoB.
buonornueckue pyHKIMM OEIKOB.
Ilpuomnur.

JdemoHcTpanuu

Iloptper: JI. I[lonunr.

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, 3aIUTHAS,
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 PEaKINH
Ha OOHapyKEeHHE OEJIKOB 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 nosicaxapubl. OOIUH TUIaH CTPOCHUS | AMCaXapubl, OJIMTOCAXAPUIbI,

1 (HU3UKO-XUMHYECKHIE CBOMCTBA MOJIMCAXapUibl, III0K03a, pubo3a,
yriaeBoJ10B. buonornueckue pyHkuuu | 1e30kcupu003a, 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. 'uapodunsHo-THApOdOOHBIE | PackphiBaTh cojepkaHue TEPMUHOB U

BEIIECTBA KJIETKU —
JIATTUTB]

cBoricTBa. Knaccudukamus munumaos.
Tpurnunepuasl, GpochoaUIUIbI, BOCKH,
crepoubl. bronornueckue GyHkImm
munuaoB. OOIMe cBoMCTBa
OHoorHuecKux MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

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

M0 CTPOCHMIO; XapaKTePU30BaTh MX

byHKIMHA
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JdeMoHCcTpaMu
Tabmuiel u cxembl: «CTpoeHUe
MOJIEKYJI JIMTTUIOBY

4.5

HykneunHnoBsie
KHCIIOThL. CTpoeHue U
dbynkuu JJHK, PHK,
ATD

Hyxkneunossie kuciotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxneoruael. [punumn
KOMILIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykxrypa AHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ouonornyeckue pynkun JHK. Buast
PHK. ®ynkuuun PHK B knetke.
Crpoenne monexynsl ATO.
Makposprudeckue CBI3u B MOJIEKYJIE
AT®. buonornueckue pyHkuuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKH, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToprpetsl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pauknun, @. CauHrep,
C. Ilpy3unep.

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

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTUH: J€30KCUPUOOHYKIICUHOBAS
kuciota (JJHK), pubonyknennoBas
kuciora (PHK), nykieotun, Hykieo3u,
a30THUCTbIE OCHOBAaHUS, a/ICHUH, TyaHUH,
LUUTO3UH, 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 permkaruu JJHK
B KJIETKE U Ha3bIBaTh €0
OHoIOrHYecKoe 3HaUeHHE.
XapakrepuzoBath Gpynkiuu JTHK.
Paznmuuate cTpyktypy 1 pynkuun PHK.
OnuceIBaTh MPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATH HYKJICMHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepru3oBaTb 0COOCHHOCTH
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Oo0opyaoBaHme: XuMHYECKas TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«HccnenoBanre HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBIX

ctpoeHust u pyHkiuu ATO.
DopMynUpOBaTh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTAPHOCTH U MIPABUIIO

Yapradda

OpraHU3MOB»
4.6 | Metoabl CTpYKTYpHOU 1 CrtpykTypHast OMOJIOTH: PackpbiBath copepxaHue 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
OUOMONEKYL U UX HENPUPOOHBIX
aHanozo8
Hroro yacos mo teme 10
S | Tema «CTpoeHne u pyHKINH KIETKI
5.1 | Tunsl KIETOK. 1 THIIBI KJIETOK: 3YKapUOTUYECKAs U PackpeiBaTh copepkaHue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckas. CTpyKTypHO- MOHSTUH: TPOKAPUOTUYECKAS KIIETKA,
KJIeTKa (byHKIIMOHATBbHBIE 00pAa30BaAHUS KJICTOYHAsI CTCHKA, MyPEHH,
KJIETKHU. (boTOCUHTETUYECKHE MEMOpaHBI,

CrtpoeHure MpOKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apXxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

bnarenuH.

Xapaktepu3oBath (OpPMY U pa3Mepbl

MIPOKAPHOTUICCKUX KIIETOK; (PYHKITUN
TeHETUYECKOTO anmnapara mpoKapHoT.

51




IIPOKAPHOTUYECKUX KJIETOK. MecTo
POJIb MPOKAPHOT B OMOLIEHO3aX.

JdeMoHCcTpaMu
Tabauue! u cxembl: «CTpoeHue

HYKapUOTUYECKOU KIIETKN», «CTpOeHHE
MPOKAPUOTUYECKOMN KIIETKH

OmnuceIBaTh IIpoIIece
CIIOPOOOpa30BaHus, OTMEYATh €ro
3HAa4YCHHE I BEDKUBAHMS OaKTEPHIA
IIPH YXYAIICHUN YCIOBHH
CYIIICCTBOBAHMS.

OnuceIBaTh pa3MHOXKEHHUE MTPOKAPHOT.
Or1ieHHBATh MECTO U POJIb IPOKAPHOT
B OMOIIEHO3aX

5.2

Ctpoenue
AYKapUOTUYECKOM
KJICTKH.
[ToBepXHOCTHBIM
anmapar KJIeTKH

Crpoenue u GyHKIITMOHUPOBAHUE
YKapUOTUYECKOU KIETKH.
[Tnazmatuueckas memOpaHa
(mmazmanemma). CTpykTypa
MIa3MaTHIECKOW MEMOPaHBHI.
TpaHcnopT BelEeCcTB Yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (MU dy3us, odnerd€HHas
g dy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBIN TPAHCTIOPT).
[TonynpoHuitaeMocTh MeMOpaHBI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (arouTo3.
Oxk3o01uTo3. Kierounas creHka.
CtpykTypa ¥ PyHKITUN 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, SHAOLMUTO3,
(harouTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, IJ1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHUS U (PYHKITUN DYKAPUOTUIECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepe3 MIa3MaTHYeCcKyr0 MeMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCHOPT;
paboTy OenKOoB-KaHAJIOB; padoTy
HATPHUIl-KaJIMEBOT0 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: DHAOIJIA3MaTUIECKAs CETh
(BIIC), anmapat ['oab1Ku, TU30COMBI,
UX CTpoeHHE U PyHKIMU. B3auMocCBs3b

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

CrpoeHue rpaHyJsipHOrO peTUKYIyMa.
Mexarnusm nanpasnenus 6eakos ¢ IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyisipHBII) SHIOIIIA3MATUYECKHI
petukynym. CekperopHas QyHKIUS
anmapata ['onbmxu. Moougurayus
benxos 6 annapame I onvooicu.
Copmuposka benxkoe 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 ['oab1Ku, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBINA TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIHN COK, TYprop,
MUTOXOHAPHUH, KPUCTHI, IIIACTUABL,
XPOMOTIIACTHI, TEUKOTIIACTHI,
XJIOPOIUIACThI, CTPOMA, TPAHBbI,
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.
Ilpoucxoorcoenue mumoxornopuil u
naacmuo. Cumoduozenes

(K.C. Mepeoickoeckuii, JI. Mapaynuc).
Crpoenuie U GyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJIOXHBIE TIACTUbI
(OTOCUHTE3UPYIOUINX FYKAPUOT.
XJIOpOIIACThI, XPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTEHHM.
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.
OOBICHATH COOBITHS, CBSI3aHHEIC

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 copepxaHie TEPMUHOB U
OpraHOUIbI KJIETKH CtpoeHue U pyHKIMU HEMEMOPAHHBIX | MOHATHIA: prbOCOMa, IOJHUCOMA,

OpPraHOUJIOB KJIETKH. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJINH, KJICTOUHBIH
IIpomescymounvie gpuramenmei. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MukpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuKku, peCHUUKH,
Muxpoghunramermol. MplieuHbIC 0a3ajabHOE TENbLE.
KJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepu3oBaTh HEMEMOpPAHHbBIC
HeMblUUEUHbIX KIIeMOK. OpraHOMJIbI KJIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. KieTouHsiii eHTp. dbyHKIIUN
CtpoeHue U IBKEHUE KIYTUKOB U
pecHu4eK. MuKpoTpyOOUuKH
uurorasmel. Llentpuons. berku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
Mmuxpompyboukamu. Momophuvle benxu.
JleMmoHCcTpanumn
Tabnuibl u cxeMbl: «CTpoeHue
YKUBOTHOM KIIETKI», «CTpoeHune
PACTUTENBHON KIIETKI

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

sanpa

KapyoIuta3Ma, SAPHIIIKH, KX CTPOSCHUE
u GyHKIMA. SaepHbIil 0eTKOBBIN
Mmatpukc. [IpoctpancTBeHHOE
PaCIoJIOKEHUE XPOMOCOM

B HHTEP(a3HOM spe.

MOHSTHH: PO, siAepHast 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 mpancnopm.
Kietounble 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
AYKAPUOTUYECKOMN KIIETKI,
«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
MeTtabonm3ma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerictBus. Kopepmentsr. Otnuyus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTopOB. benkn-akTBaTOphI U
OENKN-UHTUOUTOPHI. 3aBUCUMOCTD
cKOpocTU hepMEHTATUBHBIX PEAKITUI
OT Pa3JIMYHbIX (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,
cyOcTparHas 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.
Csemocobuparowjue nuemeHmol u
nuSMeHmvl peaKyuoHHO20 YeHmpd.
Ponp xsopormiactoB B mpouecce
dborocunTe3a. CBeTOBass U TEMHOBAS
da3wl. Pomoovixanue, Cs-, Cy-

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

Ha CKOPOCTh (poToCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHcTpanuu

IToptpersl: JIx. [Tpuctiu,

K. A. Tumupsses.

Tabauiel u cxembl: «DOTOCUHTE3Y

PackpbiBath cojepxanue TEPMUHOB U
NOHATUH: (POTOCHHTE3, (a3bl
dboTocuHTEe3a (CBETOBasI, TEMHOBAs),
dhortonm3, hochopuaupoBaHue, UK
KaneBuna, HAJ[®+ (nepenocuuk
BOJIOPO/JIA).

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

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

CpaBHHBaTh HCXOIHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI U YCIOBHSI
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MPOTEKAHUS PEAKIMI CBETOBOU U
TeMHOBOM ¢a3 poTocHHTE3A.
YcTanaBIMBaTh B3aUMOCBSI3b MEXKITY
(OTOCUHTE30M U JABIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnennBath 3Ha4YCHHUE (POTOCHHTE3A
IUIA JKA3HU Ha 3eMiie

6.3 | ABTOTpOGHBII TUTI Xemocunres. PazHoobpazue PackpbIBaTh conepxaHue TEPMUHOB U
0OMEHa BEIIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpuuLUpyrouue 6akTepuu, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKele300aKTepuu, cepodakTepuu, pacKkpbIBaTh €ro 3HaUeHue B brocgepe.
BOJIOPOJHbIEC OAKTEpUHU. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3a. XEMOCUHTE3UPYIOLIUX OaKTepuii
JleMmoHCcTpanumn (auTpuduIMpyIOLIIME OaKTEPUH,
[Toptpetsl: C. H. Bunorpaackuii, &Keye300aKkTepuu, CepoOaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabauue! u cxembl: «DOTOCUHTERY, XapaKTeprU30BaTh UX
«XeMOCHHTE3 KU3ZHEJEATEIbHOCTb.
JlaGopaTopHasi paboTa CocTaBisTh ypaBHEHUS PEAKIINil
«CpaBHeHHE NPOIIECCOB POTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHHBaTh XEMOCUHTE3
¢ (OTOCMHTE30M
6.4 | DHepreTuyeckuii AHa3poOHbIe opraHu3Mbl. Buisl PackpsiBaTh conepxaHue TEPMUHOB U
OOMEH — opoxxenus. [IpoayKTsl OpoKEHUS M UX | TIOHSITHIA: 3Talbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIIbHBIH,

AHa3poOHBIE MUKPOOPTAaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUUA U

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

ABpOoOHbIE OPraHU3Mbl. DTaIlbl
HPHEPreTUYECKOro oOMeHa.
IToaroroBurenbHbI 3Tall. [ TuKoNIN3 —
OECKHUCIIOPOIHOE pACIICIIIICHUE
TJIFOKO3BI.

buonorudeckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Poib
MUTOXOHAPUI B IIpolieccax
OMOJIOTUYECKOTO OKUCIIECHUSI.
[{ukIn4yeckne peakuu.
OxucnurenbHoe pochopunpoBanue.
IHepeuss MeMOpanHo20 epadueHma
npomonos. Cunmesz AT®: paboma
npomonHot ATD-cunmaswoi.
[IpeumyiiectBa a3poOHOTO MyTH
oOMEeHa BEIECTB Nepe]l aHAIPOOHBIM.
O} dHeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Murtuemnn.

Tabauibl ¥ cxembl: « IHEPreTHYECKHIMA
oOMeHn».

JlaGopaTopHasi pabora

«CpaBHEHHUE MPOLECCOB OPOXKEHUS U
JIBIXAHUSD)

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

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

CocTaBnsTh YpaBHCHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHa

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

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

CpaBHUBaTh SHEPIE€TUUECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOTHOTO 3TAIOB KOHCUHBIC
MPOIYKTHI U YCIOBHS IPOTEKAHUS
peaxIuii 3HePreTHIecKoro 0OMeHa
HHEPreTHUECKOTO OOMEHA

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

CHHTC3a

[IpuHIMT KOMIIJIEMEHTAPHOCTH

B PEAKIMSAX MATPUYHOTO CUHTE3A.
Peann3anusa HaciieICTBEHHOM
uHpopmaruu. ['eHeTnyecKkuii KoJi, ero
cBoricTBa. TpaHnckpunums —
MatpuuHblil cuaTte3 PHK. [Ipuniumnsl
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUNAPAJUIETLHOCTb,
acuMMeTpu4HOCTh. Co3pesanue
mampuunvix PHK 6 syxapuomuueckoul
knemxke. Hexooupyrowue PHK.
JlemoHcTpanuu

IToptpet: H. K. Kosb11os.

Tabaunpl u cxeMbl: «brocuaTes
Oenkay, «I eHeTHUYECKHUI KO

MOHSATUM: T'eH, TCHETUUYCCKUM 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 TPAHCKPHUIILIUU 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: «bruocuHTe3 OnuchIBaTh TAIbl TPAHCISIIUU U
oenkay, «I 'eHeTUYeCKU KOI» CXEMaTUYECKH U300pakaTh MaTPUUHbIC
pEeaKuu TPAHCIISALHH.
Pemate 6uonornyeckue 3ajiauu
Ha omnpeesienne anTukoa0HoB TPHK,
MOCIIEIOBATEILHOCTH AMUHOKHUCIIOT
B MOJIeKyJie Oeka, IpUMEHsIs 3HAaHUS
0 peaKIMsSIX MAaTPUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMILIEMEHTAPHOCTHU
7.3 | MexaHu3Mbl Cogpemennvie npedcmagnietus PackpeiBatTh cogepkaHue TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoenuu 2eHog. Oprannszanus
reHOMa y IPOKapHOT U SYKapHOT.
Perynsinus akTHBHOCTH I'€HOB

y pokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

MonexynsapHuvle mexanusmul SKCnpeccuu
eenog y aykapuom. Ponb xpomamuna

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

IOHATHI: OIIEPATOP, 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
TaOnunel 1 cxeMmbl: «buocuures
Oeinka», «I eHeTHYeCKHUi KO

TCHOB y MTPOKAPUOT U DYKAPHUOT.
XapakTepru30oBaTh TUIIOTE3Y OMEpPOHa
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M MOJJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ounomnorus

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

BupycHbie 3a001eBaHuUs YeOBEKA,
JKUBOTHBIX, pactennil. CITN /I,
COVID-19, couunansHbic U
MEUITMHCKHE TIPOOIJIEMBI.
buoungopmamura: unmezpayus u
ananu3 oonvuux maccugos («bigdata»)
CMPYKMYPHBIX OUOTOSUYECKUX 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 MEXaAHWU3M 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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Tabnuipel U cxeMbl: «I eHeTHUeCKUi
Ko1», «Bupycel», «bakrepuodarmy.
IIpakTuyeckas padbora
«Co3ganue MOJIeJIN BUPYCay»

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

Coburoath npaBuiia 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,
MIPOTEKAIOIIUX B HHTEp(a3e.
ITonroToBka KJIETKH K JICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKHUIN
(MpeMHUTOTUYECKUIA) IEPHOIBI
uHTepdasbl.

JlemoHcTpanuu

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

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSTUH: KJICTOUHBIN UK, UHTEepda3a.
[lepeuncnsaTh MepUoIbl J)KU3HEHHOTO
IUKJIAa KJIETKU U XapaKTEePU30BaTh
MPOTEKAIOIIUE B HUX MTPOLIECCHI

8.2

MarpuuHbIil CUHTES 2
JIHK. Xpomocomsl

Martpuunsiii cuntes JJHK —
perukanus. [ [puHIuUIe permmkanum
JAHK: koMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAIUIENBHOCTh. MeXaHu3M

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSTUH: perTuKanus (peayTIuKaius),
KOMIIJIEMEHTaPHOCTb,
aHTUIAPAIIIEIbHOCTD,
JIHK-nonumepasa, Tenomepa,
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pemukaruu JJHK. Xpomocomsl.
Crtpoenue xpomocoM. TeromMepsl 1
TeroMepasza. XpOMOCOMHBINH HAaOOp
KJIETKW — KapUOTHUIL. [UTIIONIHBIN U
raruIOUIHBIN HA0OPBI XPOMOCOM.
['omonoruunsie XxpoMocoMsl. [TooBbIe
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 PEILTUKALINH
JIHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTadazHON 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».

PackpeiBath copeprxkanne TEPMUHOB U
MOHSTUI: MUTO3, Tipodhasza, MeTadasa,
anadasa, Tenodasa, KApUOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHUS,
MetadaszHas IIacTHHKa, 60opo3aa
JCIICHUSL.

[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

«Habmroienrne MuTo3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

CpaBHUBaTh 0COOCHHOCTH IPOTECKAHUS
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 copepxanne TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJeTku. [IporpammupyemMast KJIIeTOUHasi | MOHATHI: anonTo3, npoymdepanus,
KJIETOK ru0eib — arnonTos. g depeHunpoBKa.
Kiterounoe siapo, XpoMOCOMBI, XapakTepu30BaTh PETYIALHIO
GbyHKIMOHATBHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanusmol nporughepayuu, OOBACHITH OMOJIOTMYECKUM CMBICIT
ougpepernyuposku, cmaperus u eubenu | 3aporpaMMUPOBAHHON KIIETOYHOM
knemoxk. «LJugppoeas knemkay — rubenu — arnornro3a.
ououHpopmamuveckue mooenu YcraHaBaMBaTh B3aMMOCBS3b MEKY
@DYHKYUOHUPOBAHUSA KIIeMKU. rOMEOCTa30M KJIETOK U UX THOEJbIO
JemoHcTpanuu
Tabnuuel 1 cxeMbl: « KU3HEHHBINA IINKII
KJIETKIN», « CTPOCHUE XPOMOCOMY,
«Permmkanusa JITHK», «Muto3»
Htoro yacos mo teme 6
9 | Tema «CTPOEHUE U ®YHKIUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonorunyeckoe paznoobpaszue PackpeiBath copeprkaHue TEPMUHOB U

OcjIoc

opranu3MoB. OJIHOKJIETOUYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHbBIE

MMOHSITUI: OpraHusMm, OopraH, OpraHcJuibl,
CUCTCMa OpraHoB, aIrapar,
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OpTaHU3MBI.
Oco0eHHOCTH CTPOCHUS U
KUZHEAECATEIbHOCTU OJJHOKIIECTOYHBIX
opraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJIOPOCIIHU, APYTUE
npoTUCThI. KolOHMANIbHBIE OPTaHU3MBI.
B3anmocBsi3b 4acTeit MHOTOKIIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBI
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 KU3HEACATEIbHOCTH
OJIHOKJIETOYHBIX 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 pacteHUM. THUIIBI pACTUTEIBHBIX
TKaHeil: 00pa3oBaTelibHasl, TOKPOBHAs,
MPOBOASAIIAs, OCHOBHAS,
Mexannyeckas. OcoO0eHHOCTH
cTpoeHus, 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»

PackpeiBaTh conepikaHue TEPMUHOB U
MOHATHUM: TKaHb, YIMUJAEPMUC, MPOOKa,
KOpKa, JIy0, ipeBecuHa, APeBECUHHbBIC
BOJIOKHA, JTyOsSTHBIE BOJIOKHA, COCY/IBI,
KaMCHHCTHIC KJICTKH.

XapaxkTepu3oBaTh TUIBI PACTUTEIBHBIX
TKaHel: oOpa3oBaTesibHas, TOKPOBHAS,
MPOBOISAIIAs, OCHOBHAs, MEXaHUUECKas,
MIEPEYUCIISATh OCOOCHHOCTH MX CTPOCHHS
1 BBITIOJTHSIEMBIC (PYHKIIUH

9.3

TkaHM )KUBOTHBIX U
qeJI0BEKa

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

COCAMHUTCIIbHAA, MbILICYHAA, HCPBHA.

OcobenHoctu 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: SIUTEIINH, 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», «MplieuHas
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. DyHKIINU
OPTaHOB U CUCTEM OPTaHOB.
JleMmoHCcTpanumn

Tabauue! u cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHu», «KopHeBbIe
cucteMmbl», «CTpoeHUe CTeOIs»,
«CTpoeHue JIMCTOBOM MJIACTUHKN,
«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 CTPOECHUS U BBITIOJIHSIEMbIC (DYHKITHH.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
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>xHblil 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEM.
JleMmoHCcTpanumn

Tabnuiel u cxembl: «CTpoeHHUE
cTeds», «CTpoeHue TUCTOBOU
IJTACTUHKNY, « CKEJIET YeJI0BEKay.
OobopynoBaHme: CKeICThI
MO3BOHOYHBIX; BIXKHBIC TTPENapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HAaCEKOMBIX, UTJIOKOKUX

PackpbiBaTh cofepkaHue TEPMUHOB U
HOHSITUNA: OMIOPHBIE CUCTEMBI, 000JI0UKH
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/THBIE 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 ONIOPHBIX 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: MBbIILICYHAS CUCTEMBI (COKPATUTENIbHBIE BOJIOKOHIIA,
cucrema. Peguexc. CkeneTHble MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIIOK, CKEJIeTHAS
U ux pabora. MYCKYyJIaTypa), CKEJIETHAsI MBIIIIA
JleMoHCTpanumn (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHUILIa),
Tabaunb! 1 cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BOoJIOpocany, «lIpocrenmey, MBIIIIII (JIBUTATENIbHAsI, COMaTHYeCKas),
«Crtpoenue MpImp», «MplmeyHas MBIIIIEYHOE YTOMIICHUE.
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 )KMBOTHBIX.

MMOHSITUI: IIAUTAHUC, ITNIICBAPCHUC,
MUIICBAPUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDh, MMIICBAPUTCIIbHAA pr61<a,

71




BHYTpUNOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenue. [lutanue mo3BOHOYHBIX
JKUBOTHBIX. OT/IEIBI
MUILEBAPUTENBHOTO TPAKTA.
[InieBapuTENBHBIE KEE3bI.
[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. JIpIxaHue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHHUS
JIETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHas cucTema 4eyioBeKa.

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 3BOJIFOLIUOHHOE
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
(GyHKUHSIMU B OpraHU3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

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

Tabauuk! 1 cxeMbl: «OpraHsbl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM MIIACTUHKI,

PackpbiBath coepxaHue TEPMUHOB U
MTOHSATHI: TPAHCTIIOPT BEILIECTB,
TPAHCIOPT y pACTEHUM, KPOBEHOCHAs
CHUCTEMa )KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEeHHBIE JICMEHTHI,
KpOBOOOpaIIeHHE, KPyTU
KpOBOOOpAIeHUSsI, CEPICUHBIN ITUKII,
muMdooObparnieHue, 1umpa,
TuM(paTUIECKHUE COCY/IbI,
muM(paTUYECKHE y3JIbl, BHYTPEHHSIS
cpelia opraHusma.

XapakTepru30BaTh TPAHCIOPT BEIIECTB
y pacTeHui 1 6ECI03BOHOYHBIX
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 BcachlBaHUE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHUs. CBs3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U
BBIJICJIUTEIBLHON CHCTEMaMH.
Boinenenre y no3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [Touku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHue MOYH Yy YETIOBEKA.
JdemoHcTpanuu

TaOnuipel U cxeMbl: «BeiaenureapHas
CUCTEMAa

PackpriBaTh copepxaHue TEPMUHOB U
MOHSATUM: BBIICJIICHUE, TYTTaIlUsI,
JMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTBIC KaHAJIBIIbI, 3BE314aThIC
KJICTKH, BBIICITUTEIBHBIC TPYOOUKH,
MaJILIIUTUEBBI COCYIbI, TOYKH,
MOYETOYHHUK, MOYEBOH IMY3bIPb,
He(dpoH, Moya.

XapakTepu3oBaTh MPOIECC BbIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsX (CXeMax,
Ta0IUIaX, MYJISKax ) BBIICIUTEIbHYIO
CUCTEMY YE€JIOBEKA.

OnuceiBaTh MEXaHU3M
GyHKIIMOHUPOBAHUS HEPPOHA; TIPOIECC
00pa3oBaHUs MOYH.

YcraHnaBiIMBaTh B3aMMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI ¥ UX (DYHKITASMHU

B OpraHu3Me
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9.11

3amura y OpraHu3mMoB

3ammTa y OpraHu3MoB. 3alura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKkTepuil U LIUCTHI MPOCTEUIIINX.
3anuTa y MHOTOKJIETOUHBIX PaCTCHUM.
Kyrtukyna. CpeacTsa macCUBHOU U
XUMHYECKOU 3amnThl. OUTOHIIUIEI.
3ammTa y MHOTOKJIETOUYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOJIHBIC. 3AIIUTa OPTaHU3Ma

ot 6one3neil. UMmyHHas cuctema
yenoBeKa. KneTouHslid 1 ryMOpaIbHBIN
MMMYHUTET. BpOXIEHHBIN U
MPUOOPETEHHBIN crienuduiecKuit
MMMYHHUTET. Teopus KIOHAIBHO-
cesniektuBHOTrO MMMyHHTeTa (I1. Dpnux,
®.M. bepuer, C. ToHerana).
BocnanutenbHble OTBETHI OPTaHU3MOB.
Ponp BpoXIEHHOTO UMMYHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JlemoHcTpanuu

Tabuuiel U cxeMmbl: «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 perynsiuus

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

Hepsnas cuctema u pedaekropHas
peryisnus y »kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJTIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
rOJIOBHOTO MO3T'a MTO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIieKChI.

['ymopanbHas peryisiuus u
SHAOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKene3bl S3HIOKPUHHOM
CHUCTEMBI U UX TOPMOHBI. JlericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cHCTeM. [ nnoramamo-
runoduzapHasi CuCTeEMa.
JemoHcTpanuu

IToprper: U. I1. I1aBinos.

Tabauue! u cxeMbl: «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, IPOJOITOBATHIN 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 PETYJISLIMIO
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€CTBUE TOPMOHOB.
VYcTaHaBnMBaTh B3aUMOCBS3U MEXKITY
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

SHAOKPHHHOW CUCTEM U UX PYHKIUSAMU
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
Pa3MHOXKEHUS: TIOYKOBaHUE,
criopyJsinus, pparMeHTamus,
KJIOHUPOBAHMUE.

JemoHcTpanuu

Tabauib! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXXeHue», « Tumsl 6ecrnoaoro
pPa3MHOKEHU», «PazMHOXeHUE
XJIAMHAIOMOHAJIBI», «Pa3MHOKEHUE
ABIJICHBDY, «Pa3MHOXKEHUE THIAPHD)

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

[lepeuncnarb 0COOEHHOCTH OECOIOro
Y MOJIOBOT'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 OAKTepHUil.
OOBACHATH NPENMYILECTBA I0JIOBOIO
Pa3MHOXEHUS HaJl OECITONIBIM.
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PaCKpBIBaTI) POJIb KIIOHUPOBAHUSA
B CCIICKIIUHU U CCIIBCKOM XO3SCTBE

10.2

[losoBoe
Pa3MHOXEHHE.
Metio3s

[TonoBoe pasmuoxenue. [looBeie
KJIETKH, WM raMeThl. Metio3. Ctagun
Mmeno3a. [loBenenune xpomocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMBICI Meo3a U
TMOJIOBOTO Tporiecca. Menos u ero
MECTO B JKU3HCHHOM ITHKJIC
OpTaHU3MOB.

JleMoHCTpanumn

Tabmuirel U cxeMbl: «Meiio3y,
«XPpOMOCOMBI»

PackpbiBaTh copepxaHie TEPMUHOB U
MMOHATUH: ME03, 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 3BOJIIOIIMOHHOE 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. O0pa3oBaHUE 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,
ANIEKIIETKA, aKpOCOMA.

[lepeuncnsaTh CTaguy raMeETOreHe3a

Y )KUBOTHBIX.

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

Paznuuate ocoOeHHOCTH
CIIEpMAaTOreHe3a U OOreHes3a.
OnuceIBaTh NPOLECCH OCEMEHEHUS U
OIUIOJOTBOPEHUS, PA3HBIE BAPUAHTHI
[IapTEHOIreHe3a

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 MPUMEPE JIATYILIKH).

PackpeIBath cojepxanne TEPMUHOB U
MOHSITUH: OTIOAOTBOPEHUE, 3UTOTA,
0J1acToMep, aKpOCOMHAs peaKIus,
MPOHYKJIEYC, MapTCHOTCHE3,
aMOpHOTeHEe3, ApodieHne, Oractyna,
MOpYJIa, racTpyia, Heupyna,
OpraHoTeHe3, SKToJIepMa, Me30/IepMa,
SHTOZIEpPMA, 1IeJIOM, HEpBHAsI TPYOKa,
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Hpobnenue. Tumbl gpobeHus.
Jlemepmunupoeannoe u
HeOepMUHUPOBaAHHOe OpobieHuUe.
bracmyna, mune 6nacmyn.
Ocob6enHocTy ApoOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiius). 3aKiaaka
OpraHoOB M TKaHEH U3 3apObIIIEBIX
JUCTKOB. B3anMmHoe BiusiHuE yacTen
Pa3BUBAIOIIIETOCS 3aPO/IbIIIIA
(aMOpHOHaNIbHAS UHIAYKINS ). 3aKiIaiKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pE3yNbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN reHOB. BimsgHaue
Ha YMOPUOHATBLHOE PAa3BUTHE
pPa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpelbl.

JleMmoHCcTpanumn

[Toptper: X. [lInemas.

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 aJKOTO0JI 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.
PaszButne ¢ meramopdozom

PackpeiBaTh comepikanne TEpPMUHOB U
MOHSTHUI: OHTOT'CHE3,
OCT3MOPUOHAIBHOE 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
poCTa KMBOTHBIX U yenoBeka. Ctaauu
MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTreHe3a yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TTPOLIECCHI.
JleMmoHcTpanuu

Tabnuib! u cxemsbl: «lIpsimoe u
HenpsMoe pa3BuTue», «Paszpurue
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.
I"amerodur u ciopodut. Meiios

B )KU3HEHHOM IIUKJIE PACTCHUM.
OO6pazoBaHue crop B MpoIiiecce Meno3a.
['ameTorenes y pacTeHui.
OIU10I0TBOPEHUE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J[BOiHOE
OTUJIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATHH: TameToduT, criopodur,
aHTEPUJIUU, APXETOHHUH, 3aPOCTOK,
METACIIOpa, 3aPOABIIIEBbIN MEIIOK,
CUHEPTU/bI, AaHTUIIOABI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, JIBOMHOE
OILIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu#, Meprobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMEHH.
MexaHu3Mbl peryisiiui OHTOT€HE3A
Yy pacTeHUM U KUBOTHBIX.
JleMoHCTpanumn

[optpert: C. I'. HapammuH.
Ta0auupl ¥ cxeMbl: «JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuin», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», «  KU3HEeHHBIN LUK
MOPCKOU KanmycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN UK
ManoOpOTHUKAY, <« KU3HEHHBIN UK
COCHBI».

JlaGopaTopHasi paboTa

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIMX PACTEHUI»

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

Bbiaenste 0coOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTCHUM.
OnwuceiBaTh IpOLECC JBOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHHil U OOBACHSTH €ro
MPEUMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

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

Y Pa3BUTUS T€HETUKHU
KAaK HayKH

TeHETHUKH KakK Hayku. PaGoTbl

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

Posnb oTe4eCcTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKHU. PaboTHI

H.K. Konsuosa, H.1. BaBuiosna,

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

MOHSATHUM: TeHETUKA, I'eH.
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 ®pu3s, T. Mopras,

H. K. Konsnos, 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
CHUMBOJIBI. | 'OMOJIOTHUYHBIE XPOMOCOMBHI,
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: «MeToabl 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. PackpwiBath copepkaHue TEPMUHOB U
HacCJICJOBAHUS ITepBrIit 3akoH MeHens — 3aKOH MOHSATUN: MOHOTUOPHUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPHUIOB IEPBOTO CKPEIIMBAHUE, YUCTOTA TAMET,
MounorubpuaHoe nokoJjeHusd. [IpaBuiio TOMUHUpPOBAaHUS. | JOMUHHUPOBAHUE, PACIICTIIICHUE
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H MPU3HAKOB.

pacIIeIUICHUs ITPU3HAKOB. OnuceiBaTth OnbITE . Mennensa
[{uTonornyeckne OCHOBBI 10 U3YUYECHUIO HACIIEI0BAHUS OJTHOU
MOHOTHOPHUTHOTO CKpPEIIUBAHUS. Iapbl [IPU3HAKOB Y TOPOXA IMOCEBHOTO.
['MnoTe3a YuCTOTHI raMeT. [IpuBOIUTH POPMYTUPOBKH IEPBOTO U
JlemoHcTpanuu BTOpOro 3akoHOB I'. Menpens (3akoHa
IToptper: I'. Mennens. eauHo00pa3usi TMOPUJIOB MEPBOTO
Tabuuiiel U cxeMbl: «llepBbIit U BTOPO | TOKOJICHUS, 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: aHAJM3UPYIOLLEE
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 copepikaHne TEPMUHOB U
CKpelBaHue 3aKOH MeHJiensl — 3aKOH He3aBUCUMOTO | TIOHSATUM: TUTUOPUIHOE CKPEIIUBAHNUE,
HacJIeJOBaHUS TIPU3HAKOB. (EeHOTUNTMYECKUN paJIuKal.
[{utonornyeckne OCHOBBI OnuceiBaTh onbIThI . Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHUIO HACIICIOBAHUS JABYX Map
JleMOoHCTpanun MIPU3HAKOB Y TOPOXa MMOCEBHOTO.
[Toptper: I'. Mennens. [TpuBoauTH POPMYIUPOBKY TPETHETO
Tabauiiel U cxembl: «Tpetuii 3akoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBUCUMOTO HACJIEOBAHUS
OobopyaoBanmne: MOJIEIb MPU3HAKOB) U OOBSICHSITH €T0
JUIS1 IEMOHCTPALIMH 3aKOHA [UTOJIOTUYECKUE OCHOBHI.
HE3aBUCUMOTO HACJIEIOBAHUS [IpumeHaTh MaTEMAaTUUYECKUIN PACUET C
MPU3HAKOB; CBETOBOW MUKPOCKOIT; MOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
MuKponpenapar «Jlpo3zodunay. Y METO/ia MEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckas pabora BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
«M3yuenue pe3yabTaToB MMOTOMKOB 110 (DEHOTUITY U TCHOTHITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CocCTaBisTh CXEMbI TUTUOPUTHOTO
y IpO30QUITBI» CKpEILUBAHUS U PELIaTh FTEHETUYECKUE
3a/1a4M Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | CuenneHnoe CuenyieHHOE Hacje0BaHUe MPU3HAKOB. | PackpbiBaTh cojiepKaHue TEPMUHOB U
HaCJIeI0BaHUE Pa6otsl T. Moprana. CrieruieHHOe MOHSTUI: CLETJIIEHHOE HACJIEIOBAHNUE,
MIPU3HAKOB. HAaCJIEJOBAHUE T€HOB, HAPYILICHUE HapylIeHUs CLEIUICHHS T€HOB,
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XpOMOCOMHas TEOPHsI
HACJIEJICTBEHHOCTU

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

[Toptper: T. Mopras.

Tabmauuk! u cxembl: «ClierieHHOe
HaclleJJOBaHUE 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 CUCTUICHUS] MEXKTy T€HAMMU )
U OOBSACHSTH UX IUTOJIOTMYECKUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPUU
HACJIEICTBEHHOCTH.

Pemate renernyeckue 3agauun

Ha CLEIUICHHOE HACJIEIOBAHUE TEHOB U
HAPYLICHHUE CUCIUICHUS MEXAY T€HAMU

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 moJay,
«Kapuotun uenoseka», «Kapuotun
Tpo30d b, «KapuoTHm NTUITBD

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

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
OTPENIECIICHHS TI0JIa Y OPraHU3MOB.
[TIpuBOAMTE TPUMEPHI HACIIETOBAHUS
MPU3HAKOB, CIIETIJIEHHBIX C TIOJIOM.
CocCTaBIIITh CXEMBI CKPELIMBAHUS U
pelIaTh TEHETUYECKUE 3a/1a4l Ha
HACJIEJOBAHUE NMPU3HAKOB, CLIETIIIEHHBIX
C TIOJIOM.
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[TpuBOAUTH 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. DTIucTa3s.
[Tonmumepust.

['eneTMYECKUI KOHTPOJIb Pa3BUTHS
pPAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke (PU3UOJIOTHICCKHX MPOIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUA.
I'eneTnueckue MexaHU3MBbI
CHUMOHOTIeHE3a, MEXaHU3MBbI
B3aUMOJCHUCTBUA «XO35IMH — [MApa3UT»
U «XO3SIMH — MUKPOOHOM).
['eneTnyeCcKkre aCrieKThl KOHTPOJIA U
W3MEHEHHMS HACJIEACTBECHHOM
nH(pOpMaIU B TOKOJICHUSX KIJIETOK

Y OPraHU3MOB.

JdemoHcTpanuu

TaOmuiel U cxeMbl: « MHOKECTBEHHBIN
ajtenu3My; «B3anmoielicTBre TeHOBY

PackpbiBaTh copepxaHre TEPMUHOB U
MMOHSATHI: MHOKECTBEHHOE JEHCTBHE
reHa (TuieroTponus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MOJINMEPHSL.

Omnpenensath GopMbl B3aUMOICHCTBUS
aJJICJIbHBIX 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. MTOHSITHI: H3MCHYUBOCTD,
M3MEHYUBOCTH N3MeHYHBOCTH MTPU3HAKOB. HEHACJICCTBCHHAS U3MCHUYNBOCTD,

KadecTBeHHBIE M KOJTMYECTBEHHEIC HACJIeJICTBEHHAs NU3MEHUYNBOCTb.
npu3HaKu. Bujasl ”3MEHUUBOCTH: CpaBHHUBaTh HEHACJICICTBCHHYIO
HEHACJIEACTBEHHAS U HACJIEACTBEHHASA. | M3MEHYHMBOCTE C HACJICICTBCHHOM.
JleMOHCTpaun [IpuBOIUTH IPUMEPHI KAU€CTBEHHBIX U
Tabaump! 1 cxeMbl: «Buapl KOJTMYECTBEHHBIX MTPU3HAKOB
U3MEHUYHBOCTH. OpraHU3MOB, MTPOSBICHUM
O6opynoBaHue: KUBbIC U repOapHbIe | y OpraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILUISIPbl KOMHATHBIX PACTEHUIH; HACJICICTBEHHON N3MEHUYMBOCTH
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3IMYHBIMHU BUJAMU U3MEHUYHNBOCTH

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

MO (PUKAIIMOHHOW U3MEHUMBOCTH.
Hopma peakuyu npusHaka.
BapuannoHHbIi psal 1 BapualiOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
JlemoHcTpanuu

TabauIbl U CXEMBI:
«MoaudukamoHHass U3BMEHYUBOCTHY.
OO0opynoBaHme: KUBbIE U repOapHbIC
DK3EMIUISIPBI KOMHATHBIX PACTCHMI;
pucyHku (potorpadun) ;KUBOTHBIX

(deHoTunuyeckas, I3MEHYUBOCTb,
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
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C IpUMepaMu MOTU(UKAITMOHHON
M3MEHYUBOCTH.

JlaGopaTopHnasi paGora
«HccmenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
[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 TEHOTUITMYECKOM TTOHSITHI: KOMOMHATHBHAS
KomOnHaTnBHAas WU3MEHYMBOCTU. BUIBI TEHOTUIIMYECKON | M3MEHYMBOCTh, MyTaI[MOHHAS
U3MEHUYMBOCTD W3MEHYMBOCTH: KOMOMHATHUBHAS, M3MEHYHNBOCTh, KOMOMHAITUHY, MYTaIIHH.

MYTallMOHHAS. XapakTepu30oBaTh CBOMCTBA
KomOnHaTnBHAs N3MEHYHUBOCTb. FeHOTUITNYECKON M3MEHUMBOCTH.
Mei103 1 T0I0BOM MPOLECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOW MPOIIECC
KOMOMHATHBHON M3MEHYHNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTAHU3MOB
Ponp koMOMHATHBHOM H3MEHYNBOCTH KOMOWHATHBHOM M3MEHUYHUBOCTH.

B CO3/JaHUH T'eHETHUECKOTO IToka3piBaTh HA KOHKPETHBIX PUMEPAX
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHU/JIA. B CO3/IaHUU I'€HETUUYECKOTO
JdeMoHCcTpanuu pa3zHoOOpasus OPraHu3MOB B IIPeJIeiIax
Ta0mune! 1 cxeMmbl: « KoMOnHaTHBHAS OJJHOT'O BHU/IA.

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

13.4 | MyrauuonHas MyTanoHHass U3MEHYUBOCTH. Buibl PackpsiBaTh conepxaHue TEPMUHOB U
U3MEHUYMBOCTb. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSATUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTallMOHHOTO WHIYLUUPOBAHHBIC MyTAallMU. SIAE€pHBIE | MOJUIUIOUINS, aHEYILJIOU NS, MyTaHT,

89




npoiiecca.
OIUTeHETHUKA

Y TUTOIIa3MaTUYECKUE MYTallNH.
CoMaTthiecKue 1 MoJIOBbIE MyTallUH.
[IpyunHBI BO3BHUKHOBEHHUS MYTALUM.
MyTareHsl ¥ UX BIUSHUE

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

B HACJIEICTBEHHON M3MEHYUBOCTH
(H.W. BaBunos). Buesinepnas
W3MEHYMBOCTh U HACJICICTBEHHOCTb.
Inueenemuxa u INUSEHOMUKA,

POJIb SNULeHemuuecKux hakxmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
GeHomunuyeckux npUHaKo8

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. 1. Basuios.

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

OO6opynoBaHme: )KUBbIE U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (doTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMHU BUJIAMU
W3MEHYUBOCTH.

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

10 pa3HbIM OCHOBaHHUSIM.

Paznuuatek Ha n300pakeHUsIX (cxemax,
Ta0JauIax) TCHHbIC MyTallUH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HbIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINY, THBEPCUU; T€HOMHbIE
MyTAallWH.

CpaBHUBaTh MEX]1y COOON 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 OIpeIesICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEeKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomomiwto I1I[P-ananu3a.
HacnencrBenHsie 3a00J1eBaHUS
yesoBeKa. [ eHHbIe U XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snu

C HacJIeICTBEHHOU
MPEeAPaCOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON T'€HETUKH

B MIPEIOTBPAIIICHUU U JICYCHUHU
FeHETUYECKUX 3a00J1eBaHMI YeI0BEKA.
MenuKo-reHEeTUYeCKOe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
KiIeTKHU. [loHATHE «TeHeTHYECKOTO

Te€HHbIE, XPOMOCOMHBIE), MEUKO-
Tr€HETUYECKOE KOHCYJIbTUPOBAHME,
JI0OPO/I0BAasl TUAarHOCTHKA, aMHUOLICHTES.
[lepeuncniarb 0COOEHHOCTH U3YUEHUS
TE€HETUKHU Y€JIOBEKA U METO/IbI
METUIUHCKON T€HETHKHU.
XapakTepu3oBaTh METOJIbI U3yUEHHUS
IE€HETUKH YeJI0OBEKA (TeHEATOTHYECKUIA,
OM3HEIOBBIN, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
NOMYJISILUOHHO-CTATUCTUYECKHI ).
OnuceIBaTh 1EH, 33]1a44 U
JOCTUXKEHHUS MEKTyHAPOAHOU
nporpammsl «I'€eHOM YeI0BeKay.
Paznnuate Ha n300pakeHus X (cxemax,
TabnuIax) KapThl XPOMOCOM
(renetnueckue, puznyeckue,
CUKBEHCOBBIC).
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rpy3a». OTUYECKHE aCIIEKThI
UCCJIeIOBaHMM B 00J1acTU
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTrueckue (PaKTOpPbI MOBHIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MYeCKOMYy U XUMHYECKOMY
3arpsiI3HEHUIO OKPYXKAIOLIEH CPEIbl.
['eneTnueckas npeapacrnoiaoKeHHOCTh
4esI0BeKa K NaTOJIOTHSIM.
JlemoHcTpanuu

Tabauue! u cxeMbl: «Kapuotun
yenoBeKay, «MeTobl U3ydeHus
IeHETUKU YeNloBeKkay, «['enernueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnueckasi pabora
«CocraBieHHe U aHAJIN3 POAOCIOBHOIN

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

¢ nomouipto I11[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
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U UX TEHETUUYECKOM 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 pacTeHHui. Ponb cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.N. BaBuinosa, ero 3HaucHHUE

JUJISL CETIEKITMOHHOM paOoTHI.
JleMoHCTpanumn

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabmuiibl u cxembl: «LleHTpbI
MIPOUCXOXKJICHUS] © 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
KYJIbTYPHBIX PACTCHUH.

ITokaswiBaTh LIeHTPBI IPOMCXOKICHUS U
MHOT000pa3us KyJIbTYPHBIX PACTEHUH U
[{eHTpbl JOMECTUKAIIUU JOMAITHUX
JKUBOTHBIX Ha KapTe MUPa, CBSA3bIBATh
UX MECTOIIOJIOKEHUE C 0YaraMu
BO3HUKHOBEHUSI APEBHEUIITUX
[ABWJIN3AIAH.

CpaBHUBATh COPT, NOPOAY, IIITAMM

C BUJIaMHU-POJUYAMM.

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.
HcnbiTanne npon3BoauTENEH

10 MOTOMCTBY. OTOOp 110 TEHOTHUITY

C IOMOUIBIO OLIEHKH (PeHOTHIIA
ITOTOMCTBA M OTOOP 10 TEHOTHUITY

¢ nomonipio aHanuza JJHK.

N cKyCCTBEHHBIN MyTareHe3 Kak MeTO/l
CEJICKIIMOHHOM paboTHhI.
PagnaninoHHBIN 1 XUMHYECKUHN
MYyTareHe3 Kak ICTOYHUK MYTalui

Y KyJbTYPHBIX (OPM OpPraHU3MOB.
Hcnonp3oBaHrE TEHOMHOTO
PEIaKTUPOBAHUA U METOJIOB
pexomOuHanTHBIX JJHK nmst monmyuenust
HCXOJIHOTO MaTepuasa JJjis CEJICKIHH.
[Tosryuenue moJumiIon0B.
BuayTpuBugoBas ruopuan3aims.
bau3kopoaCcTBEHHOE CKpENUBAHUE,
unu uHOpuauHT. HepoacrteenHoe
CKpeNIMBaHue, WA ayTOPUIUHT.
I'eTepo3uc v ero npu4YUHSL.
Hcnonp3oBaHue rerepo3nca

B cenekuuu. OTnanéHHas
rubpuanzanus. [Ipeogonenue

PackpeiBaTh copepkaHue 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-
MyTareHsbl, MOJUILTOUAbL, OTAATNEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBIN OTOOD U
rUOpUIN3aLIUIO.

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

[IpuBOIUTH KOHKPETHBIC TPUMEPHI
OTJAIIEHHOMN TMOPUAM3AIIIY B CEJICKIINU.
OnuceiBats onwIT I'. . Kapneuenko

10 TIPEOIOJICHUIO OCCILIOAMS
MEKBHIOBBIX THOPUIOB.

Paznuuatek Ha n300pakeHusX (cxemax,
TabNIMIaX) Y OTAETBHBIX
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OecII01usl MEXXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CENEKIUU PACTCHUN U
KUBOTHBIX. «3€1E€Has peBoIOYULY.
CoxpaHeHre U U3yYEHNE TEHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX pOAUYEH 1JIsl CO3aHUsI HOBBIX
COPTOB U THOPHUIOB
CEIBCKOXO3SIICTBEHHBIX KYJIBTYD.
U3yuenue, coxpanenue u ynpasnenue
2EHEeMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VAVYULCHUSL CYUWECTNEYIOUWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHUuem CO8peMeHHbIX
Memo008 HaAYHUHBIX UCCAe008AHUIL,
nepeoosuvlx uoell U NepcneKmueHbLX
MexXHOI02UU.

JemoHcTpanuu

IToptpetsr: H. U. BaBuiios,

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

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
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pacTEHUIN»

IIpakTnuyeckast padora
«IIpuBHUBKa pacTCHUIN.
JIKcKkypceust « OCHOBHBIE METO/IBI U
JIOCTUKEHUSI CEJNIEKIIUNA PACTCHHI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIMIO, IIJIEMEHHYIO (hepMy,
COPTOUCIIBITATEIIbHBIN 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 conepxanue TEPMUHOB U
HayKa U OTpaciib B OMOTEXHOJIOTHH, — KJIETOYHBIC U MTOHSTHI: OMOTEXHOJIOTHS,
MPOM3BOJICTBA TKaHEBbIC KYJIbTYPHI, TpaauIlMOHHAsE OMOTEXHOJIOTHS,

MHUKPOOPTraHU3MBbI, UX XapaKTEPUCTHKA.
TpaaumonHasi OMOTEXHOJIOTHS:
xJie00reueHue, MoayIcHUe
KHCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOZEIE. MUKpOOHOJIOTHYECKUNA
cunTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[IpousBoACTBO OesKa, aAMUHOKHUCIIOT U
BUTaMUHOB.

JeMoHCTpanumn

Tabmwmiel 1 cxemebl: «lcrons3oBaHue

MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHIECKAsT TEXHOJIOTH.
[lepeuncnarh HanpaBIeHUS
OMOTEXHOJIOTHH; 1IeJIN U 33]1a4H,
CTOSIIIIHAE TIepe] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yeMbI€ B OMOTEXHOJIOTUH, —
KJIETOYHBIC U TKAHEBBIC 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
*’uBOTHBIX. KpnoOanku. Comarnueckas
rUOpUAN3ALINAS U COMATUUECKUI
smOpuorenes. Mcmoap3oBanue
rarIOuJI0B B CEJNIEKIIMU PACTCHUM.
Tlonyuenue MOHOKIOHANbHBIX AHMUMEL.

PackppiBath copepxanne TEPMUHOB U
TIOHSATHI: KJIETOYHASI 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
OIUIOAOTBOpEHHE. PEeKoHCTpyKIIMS
AULEKIIETOK U KJIOHUPOBaHUE
JKABOTHBIX. METOI TpaHCIIIIaHTAllUH
Anep KIETOoK. Texnonocuu
0300pO6IeHUS, KYIbMUBUPOBAHUS U
MUKPOKJIOHATILHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHCTpanumn

Tabauiiel u cxembl: «Kinetounas
WHKEHEPHS

OnuceiBaTh Ha KOHKPETHBIX ITPUMEpPax
METO/bI KJIETOYHOU UHIKECHEPUH.
[IpuBOINUTH pUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAJIBHBIX
AHTUTEI B MEJIULIVHE.

OnueHuBaTh 3HaYCHUE CUHTETHYECKOU
OMOJIOTMH ISl CETTbCKOTO XO35HCTBA U
MEIULIVHBI

16.3

XpoMocomHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennwix
opaanuzmo8. JIocTxKeHus u
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE POOIEMbl TEHHOU
WH)XCHEPUH.

JemoHcTpanuu

Tabmauib! u cxembr: «['eHHAs
WHKEHEPUS»

PackpbIBaTh conepxanue TEPMUHOB U
MOHATUI: TEHHAs! UHXKEHEPHSI,
PECTPUKIIMOHHBIE SHAOHYKJIIEA3bI
(pecTpuKTa3bl), JIUIKUE KOHIIBI,
MJ1a3MHU/JIbI, PECTPUKIIUS, TUTUPOBAHUE,
TpaHchopmariusi, CKpUHUHT,
TPaHCT€HHbIE (TEHETUYECKH
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PEIPOIYKTUBHOTO
Y TEPANEBTUYECKOr0 KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
TEHETUYECKOU MHIKEHEPUH.
XapakTepu3oBaTh JOCTHKEHHS TEHHON
WHKEHEPHH.
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OneHuBaTh SKOJIOTUYECKHE 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 05t pazpabomku
@dyHOAMEeHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOI02ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MEeXHON02ULl MPEXMEPHO2O
ouonpunmunea u cxkagpgonrounea
0715 peuteHus 3a0a4
NEepCOHATUIUPOBAHHOU MEOUYUHD.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOU
sawumsl om 6030youmeneti OPBU,
ycmanogenue MOJeKYIAPHbIX
MEXaHUu3Mo8 (YHKYUOHUPOBAHUS

PackpsiBaTh conepxanne TEPMUHOB U
MOHATHUI: METULIIUHCKAS
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 OCOOO 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 [IporpammHoO€ conepkaHue
n/m 4acoB oOyJaromuxcs
y4eOHOTO TIpeIMeTa
1 | Tema «3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHUI B 0M0JI0T M »
1.1 | OBomrounoHHas 1 DBomtonmonHas teopus Y. /lapBuna. PackpbiBaTh cojiepKaHUE TEPMUHOB U

teopus Y. lapsuna

[Ipennockuiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4HAst
nesarenbHocTh Y. JlapBuHa.
JemoHcTpauumn

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

K. Krosse, Y. JlapBuH.

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

(mo Jlamapky)», «Mexanuszm
dbopMupoBaHUS IPUCTIOCOOTICHUMA

Yy PACTEHHUU U KUBOTHBIX

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

MOHSATUM: KpEealluOHU3M, BU/I,
CUCTEMaTHKa, OMHapHass HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMa
KJ1accu(puKaluu OpraHu3MoB,
HUCTOPUYECKUI 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
sposmonuto K. JIunnes, K. b. Jlamapka
u Y. JlapBuna.

Kputnuecku ouenuBarhb
KpEAIlMOHUCTCKUE B3IJISIbI HA )KUBYIO
PpUPOLY.

[lepeuncnsaTh KyJbTypHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYUYHbIE TPEANOCHIIKH
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MOSIBJICHUS 3BOJIIOIMOHHOM TE€OpUU

Y. lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOo/A.

W3naraThk CyIIHOCTH YBOJIIOITMOHHON
teopuu Y. /lapBuna.

HasbiBath ocHOBHBIE (hakThl OHOTrpadun
Y. JlapBuHa 1 3Tambl CO3JaHUAS 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 CYyILIECTBOBAHUE, €CTECTBEHHBIN U
MCKYCCTBEHHBIA OTOOD).
JdemoHcTpanuun

[Toptpert: Y. JlapBuH.

Tabnuiibl u cxembl: «Dopmbl OOPHOBI
3a cymecTBoBaHue, «Iloposs
roiy6eit», «MHorooOpaszue
KyJbTYPHBIX ()OPM KamyCThI»,
«ITopomapl TOMaNTHUX KUBOTHBIX,
«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
3BOJIFOIIUM BUJIOB 1O [[apBuny.
ITpuMeHsITh 3HaHUS O ABMXKYIIMX CHIIaX
ABOJIIOLINM BUJIOB 110 JlapBuHY

U1l OOBSICHEHUS MHOTOO0Opa3usl BUJIOB,
MOPO/JT IOMAIITHUX )KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTEHUM
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1.3 | ®opmupoBanue 1 OdopmiieHre cuHTETHYECKOM Teopur | PackpbIBaTh cojiepkaHre TEPMUHOB U
CUHTETUYECKOMN sposronnu (CTD). HeittpasibHas MIOHSATHUM: TaApPBUHU3M, MYyTallUH,
TEOPHUH IBOJIOLINHU Teopus 3Boaounn. CoBpeMeHHast MYTallMOHHBIN MPOLECC.

ABOJIIOIIMOHHAsS] OMOJIOTHSI. OOBIICHATH NPUUMHBI KpU3HUCA
3Ha4YeHUE 3BOIIOLIMOHHON TEOPUH JapBUHU3MA.
B (pOpMHPOBaHNH €CTECTBEHHO- O60CHOBBIBAaTh 3aKOHOMEPHOCTh
Hay4YHOW 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. YeTrBepukoBa,
IIOJIOYKEHHS] CHHTETUYECKOU TEOPUH N. N. lImansraysena, /. K. bensiesa
ABOJIIOLIUI B (hopmupoBanue CTD.
OuenuBath 3HaueHune CTI
B (popMHUpOBaHUN COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacos 1o teme 4
2 | Tema «Mukpo3BoIOLMS U €€ pe3yJibTaThI»

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

CAHNHHUIIAa OBOJIIOINN

ICHCTUYCCKOI'O PAaBHOBCCHA

BUI000pa30BaHU.
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Jlx. Xapau, B. Baitn6epra.
JemoHcTpauumn

Tabnuub! ¥ cxeMbl: «MyTanmoHHas
U3MEHYHUBOCTHY, «[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 UMEIOIIMECs 3HAHUS

JU1s1 OOBSCHEHUS MPUYUH U3MEHYUBOCTHU
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 nomyJsiusix. I ekt ocHoBaTesl.
Ipgexm bymuvLiouno2o copaviuika.
CHudiceHue 2cenemuyecko2o
PAa3Hoobpasus: npUUUHbL U CIeOCMBUSL.
lIposenenue s¢pgpexma opetigha 2ernos
8 OONLUUUX U MATBIX NONYTIAYUSIX.
Murpamuu. U3onsums nomyinsuui:
reorpadudeckas (MpOCTPaHCTBEHHAS),
Oouonoruueckast (penpoyKTUBHAS).
JdemoHcTpanuu

[Moptpersl: C. C. YeTBEpUKOB,

2. Maiip.

PackpwiBath 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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Tabsuubl 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 TOMYJISINN OJTHOTO BUIA

2.3

EctecTBennsbrit
oTbop —
HaIPABJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBennsiit otbop —
HaMpaBJISIIOMIUNA (PaKTOP SBOJIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pa3phIBaOIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HuKHOBEHUE U
ABOJIIOLMS COITUATBLHOTO TTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuun

Tabauiel u cxeMbl: «Cxema JelCcTBUs
€CTEeCTBEHHOTO 0TOOpay», «DopMbI
O0pBOBI 32 CYIIIECTBOBAHHUEY,
«HIyCTpUANIBHBINA MEJTAHU3MY,
«OKuBbIe uCKOTTaeMbIe»

PackppiBath copepkanne TEPMHUHOB 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 TTOMYJISIIHAIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBSICHATD MPEMOCHIUTKH JJIS ISHCTBHS
JBIDKYIIEH U cTaOuIu3upyromieit hopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaThH (POPMBI €CTECTBEHHOTO
oT0OOopa, JeIaTh 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.
Bo3HukHOBEeHUE MpUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uanoananrtanuu. [Ipumepst
MPUCIIOCOOJICHUHN Y OPTaHU3MOB:
Mopdonoruueckue, GU3n0I0ruIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCHUTENBEHOCTH MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JdemoHcTpanuun

TaGauIIbl ¥ CXEMBI:
«ITokpoBUTENBCTBEHHAS OKpACKa
KUBOTHBIX», «[Ipemynpexnaromas
OKpacka KUBOTHBIX),
«Du3nosorNUecKue aganTaumn,
«ITpucnocobseHHOCTh OPTAaHU3MOB U
€€ OTHOCUTEIBLHOCTD.
Oo6opynoBanue: repbapun pacTCHUMH;
KOJUICKITUM HACEKOMBIX; Uyuesia MTHI] |
3BEpeil ¢ MpuMepamu pa3IuuHbIX
IPUCTIOCOOTICHU.

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

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

OOBsICHATH posIb apoMop(o30B

B OCBOCHHH OpPTaHU3MaMU HOBBIX CPE/T
oOuTaHusI.

OOBSICHATB POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
JIOoKa3bpIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MIPUMEPHI OTHOCUTEIHHOCTH aJanTaIui.
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JlaGoparopHnasi padora
«IIpucmocobneHns OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11EJ1€CO00Pa3HOCTDY.
JlabopatopHnas padora

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

PackpeiBaTh 3HaUECHUE JBUKYITUX CHIT
HBOJIIONNU B (DOPMHUPOBAHUH
MIPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupg, 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
MIOHSATHUM: BUJI, KpUTEPUHU BHUJIA,
noauMOp(pu3M, BUIbI-TBOMHUKH, apeall,
AKOJIOTHYECKasl HUIIIA, TTOYJISAIINS,
BHJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOABU/IbI, SKOTHUIIBI.
XapakTepu3oBaTh KpUTEPUH BHUIA
(Mopdosiornyeckuii, reHeTUUYECKUM,
OMOXUMHUYECKUM, TeorpapuUecKui,
IKOJIOTHYCCKUN, ONOXMMUYCCKHM ).
OOBACHATH HEOOXOAUMOCTD
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 —
KIIF0UeBOU (haKTOp BUI00OpA30BaAHMS.
[Tyt 1 cioco6bl BUI000OPa30BaAHNUSA:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIUTIIIONTU3AIHS,
rudpuauzanus). JmuTensHOCTh
ABOJTIOIMOHHBIX TPOIIECCOB.
Mexanu3mbl HOPMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Ponnb aBosonoHHOM 6HOI0THH

B pa3pabOTKe HAyUYHBIX METOOB
COXpaHeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIIOLIHS U KOIBOJIOLUS
Napa3uToB U UX X0351eB. MeXaHU3MBI
dbopMHpOBaHUS YCTONYHUBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Hel.

JdemoHcTpanuu

Tabmauibl 1 cxembl: «CriocoObl
BU1000pazoBaHus», «I eorpaduueckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIEHY, « DKOJIOrHYeCKOe
BUJ1I000pa30BaHKE BUIOB CUHUIDY,
«ITomunnouasl pactenuit», «KamyctHo-
pEeNeUHbIN THOPUIY.

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

XapakTepuszoBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOIUH.

OOBSACHITH POJIb U3OJIALIMT
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.
OOBsICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKaAM
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Oo6opynoBanme: repdapuu pacTeHH
OJIM3KUX BUJIOB, 00Pa30BaBIIMXCSI
Pa3IMYHBIMU CIOCO0AMHU

Hroro yacos o reme 14
3 | Tema «KMakpo3BoJironus U €€ pe3yJibTaTbD»
3.1 | MaxkpoaBoJtonus. 1 MeToabl U3y4eHUst MAKPOIBOIIOIUH. PackpriBaTh copepkaHue TEPMUHOB U
[TaneoHTONIOrMYECKHE [TaneoHTONOrNYECKHE METOABI MOHATUI: MAaKPOABOJIIOLIUS
METO/Ibl U3y4YCHUS n3y4deHus 3Bomtonuu. [lepexoausie (bunorenes), nepexoiHbie (HOPMBI,
HBOJIFOLIUU (opMbI U (HUITOTEHETUUECKUE PSI/IBI (duoreHeTUYECKUE PAJIBL,
OpraHU3MOB. MaJICOHTOJIOT U
JleMoHCcTpanun XapakTepru30BaTh MAKPOIBOIIOLHUIO KAK
TabauIbl U CXEMBI: HAJ[BUJOBYIO 3BOJIIOLIMIO0 00pa30BAHMUS
«DUITOTEeHETUYECKUH P 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 u3ydyeHus | PackpbiBaTh cojepkaHue TEPMUHOB U
METO/bI U3YUYEHUS sBomonuu. CpaBHeHue (IIophl 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 Qiiopy u payHy MaTEPUKOB
U OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIx Ouoreorpaduueckux o0JaCTe.
[TpuBOIUTH MPUMEPBHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBACHATH NPUYNHBI 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"'omoJiornuHbIC ¥ aHATOTUYHBIC
oprassl. PynuMeHTapHbie Oprassl U
aTaBu3Mbl. MOJIEKyYJISIpHO-
reHeTHYEeCKHe, OMOXUMHYECKHE U
MAaTEMaTHYECKUE METO/IbI U3YUCHUS
ABOIIOUM. | OMOJIOTUYHBIC T'C€HEI.

COBpCMCHHBIC 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,
OMOXUMUYECKUE, MATEMAaTUUECKHE
METO/Ibl U3YUCHHUS IBOJIIOIUH.
OOBsICHATH 3HAYCHUE YMOPHUOJIOTHH,
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
CTaJIuy YMOPUOHAIBHOTO Pa3BUTHS
IT03BOHOYHBIX 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. KosajgeBckoro
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 TPYIIL.

[IpuBOAUTH TPUMEPHI 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.
AnanTuBHasg paavanus.
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 IBOIOLIUNY, «O01IIHe
3aKOHOMEPHOCTHU IBOJIFOLIHI

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

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUYMHBI 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 conepxanue TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emyie. AOUOTeHE3 U
na"cnepmus. Jlonayyseie
MPEJICTABJICHUS O 3aPOKICHUH KU3HU
(kpeanonusm). ['unoresa
MIOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
U €€ onpoBepkeHue onbiTamu O. Penu,
JI. Cnasnanuanwy, JI. [Tacrepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsbi: @. Penu, JI. Cniannanuanu,

JI. ITacrep.

MOHATHUN: KPEalMOHU3M, BUTAJIN3M,
MaHCIIepMusi, aOMOTeHes.

N3narath Hay4HbIE TUTIOTE3bI U TEOPUHU
MIPOUCXOKICHHS )KU3HHU Ha 3eMJIe.
OnennBath 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 U3YUYCHUIO CaMO3apOoKICHUS
JKU3HIY

4.2

OcCHOBHBIE 3TaIlbl
HEOPraHU4ECKOU
ABOJIIOLIUU

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

u3 Heoprannueckux. OnsiT C. Muinepa
u I'. FOpu. O6pa3zoBanue noauMepoB
u3 MoHOMepoB. KoanepBarnas
runore3a A.. Onapuna, runoresa
nepBuyHoro 0ynsoHa /[xx. Xomnzaeiina,
reHetnyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKIIETKH.
JdemoHcTpanuun

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

A. U. Onapun, Ix. XonjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «9Tansl
HEOPraHUYECKOU 3BOJIFOLIAM.

PackpwiBatTh copepxkaHue TEPMUHOB U
MOHSATHI: T€0JIOTUYECKasl SBOJIOLIMS,
XUMHUYECKasi HBOJTIOIHSI, AOMOTECHHBIH
CUHTE3, IEpBUYHas aTMocdepa,
KOallepBaTHBIE KaIlju, puO03UMBI,
MPOOHOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIIbI
XUMHYECKOU IBOITIOLUU.

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

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

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

Y KOTOPBIX BOZHUKIIN MPOLECCHI
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 | MOHSATHI: T€OXPOHOJIOTUSI
octaTku. ['eoxpoHonorus u €€ MeTopl. | (OTHOCHTENIbHAS, a0COIFOTHAS ),
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 UCKOIAEMbIX
MCKOMAEMBbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JIJIsl U3YUEHUS] UCTOPUHU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS )KU3HU HA 3eMJIe.
JladbopaTopHasi padora OOBSICHATH XapaKTep pacupeeeHus
«/3yyeHure u onucaHrue NCKOMaeMbIX HCKOMAaEMbIX OCTaTKOB B 3€MHOMU KOpE.
OCTAaTKOB JIPEBHUX OPraHU3MOBY CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCUTEJIbHON IT'€0XPOHOIOTUU
4.4 | HavyaibHbIE TAIBI HauvanbHble 3Tansl opraHnueckou PackpsiBaTh coliepKkaHUE TEPMUHOB U

OpPraHUYECKON
ABOJIIOIIUU

sBoaronuu. [TosgBiieHre 1 3BOJTIOIUS
MIEPBBIX KJIETOK. JBOJIIOIUS
MeTabonm3mMa. Bo3HUKHOBEHHE 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.
[TpokapuoThI ¥ 3yKapHOTHI.
[IpoucxoxieHue 3ykapuoT
(cumbuorenes). DBOMIOLMOHHOE
MIPOMCXO0K/IEHHE BUPYCOB.
JdemoHcTpanuu

Tabauipst u cxembl: «HavyanbHble 3Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxeMa
00pa3oBaHUsI 3YKApUOT MMYTEM
cumbuorenesa», « CTpoeHHE BUPYyCa»

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 U cxeMbl: «HavganbHbIe TaIbI
OpTraHUYEeCKOM HBOJIOIUNY, «CucTtema
YKUBOU TIPUPOBI»

PackpbiBaTh coiepkaHre TEPMUHOB U
MOHSITHIA: TPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJICTOYHOCTb, CITCIIAATH3AIIHS
KJICTOK, BUPYCHI.

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

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

4.6 | OCHOBHBIE ATaITbI OcCHOBHBIE 3Tarbl FBOJIONNH BBICIIMX | PackpbiBaTh coepKaHUE TEPMUHOB U
HBOJTIOLINU pactenuit. OcHOBHBIE 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, pPacTEeHM U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIN, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxwn», «IlamtopoTHUKNY, CpaBHUBaTh OCOOCHHOCTH 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. BeHckast
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.
[Tpoucxoxaenne ampuouii u
pentunui. [Ipoucxoxaenne
MJIeKoNUTaromuX U ntul. [IpuHuun
KIIroueBoro apomopdoza. OcBoeHwme
OECII03BOHOYHBIMH M II03BOHOUYHBIMHU
YKAUBOTHBIMH CYIIIH.

JdeMoHcTpanuu

Tabuuubl v cxeMbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHPa», «ApoMop]o3sI
JKUBOTHBIX», «[Ipocreimuey,
«Kumieunonosoctaeien, «I1nockue
yepBu», «YsieHuCcTOHOTHEY, «PHIOBIY,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITuipy,
«MIEeKOUTAIOIIHEY.
O0opynoBaHue: KOJUIEKIIUU
HACEKOMBIX; BJIQXKHBIC IMPETIAPAThI
YKUBOTHBIX; pAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMH UTJTIOKOKHUX; CKEJICThI

MO3BOHOYHBIX KUBOTHBIX; Uyyesa MTHUIL
Y 3BEPEU.

IIpakTnueckas padora

«M3ydenrie 0coOOEHHOCTEN CTPOCHHUS
MO3BOHOYHBIX KUBOTHBIX)

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

OneHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHOW CUCTEMBI JUIsl TPUCTIOCOOIEHHUS
YKUBOTHBIX K YCJIIOBHSIM OKpPYXKarolen
Cpelbl.

OOBICHATH NPUYMHBI IBOTIOLMOHHOTO
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
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTMYECKHE KPU3UCHI POILIOTO.
[IpyyuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKUN KPU3HUC, €TO
ocobennoctH. [Ipobrema coxpaneHus
O0nopazHoo0Opasus Ha 3eMIie.
JemoHcTpauun

Tabnuibl u cxembl: «Pa3Butue xu3Hu
B apX€eUCKou 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€3030M, [ OH/IBaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TUHKTOBBIE, CATOBHUKOBEIE,
O€JIEMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXEONTEPHUKC, ITIOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIUMaTa v MpoLeccamMmu
B JKMBOM TIPUPO/IE.

OOBSACHITH TPUYMHBI paclIBETa
CHUCTEMATHYECKUX IPYIII OPTaHU3MOB
B PA3JIMYHBIE APbI U IEPUOIBI.
AHaNIM3UpOBATh IPUUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3biBaTh 0OCHOBHBIE apoMOpP(}HO3bI
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 cUCTEMa OPraHUYECKOro
mupa. [IpuHnumne! kaaccudukanum
oprannu3MoB. OCHOBHbIE

CUCTCMAaTUYICCKHUC I'PYIIIILI OPraHn3MOB.

JdemoHcTpanuu
Tabnuib! u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUPA

PackpriBaTh conepikanne TEpPMUHOB U
MOHSTHI: OaKTEepPHUH, apXeH, BHICIITHIE
pactenus, 3eJI€HbIE BOJLOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCH,
MOXOBH/IHbIE, TATTOPOTHUKOBUTHBIC,
XBOILEBUIHbBIE, MNIAYHOBUHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTBI, KHIIEUHOMOJIOCTHBIE,
IUIOCKUE YEPBHU, KPYTJIbIE YEPBH,
KOJIbUAThIC YEPBH, YICHUCTOHOTHE,
MOJITFOCKH, UTTIOKOYKHUE, XOPIOBEIE,
rpyOBI, JIUIIATHUKHU, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOT0 MHpA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
IPYMITBI OPTaHNU3MOB.

OOBIICHATH NPUHILIMIIBI KIAaCCU(PUKALIH
OpPTraHHU3MOB.

[lepeuncnsT OCHOBHBIE IPU3HAKU
POKAPUOT, PACTECHH, )KUBOTHBIX,
rpuOOB, KPAaCHBIX U OYPBIX BOAOPOCIE.
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[IpuBOoAUTH 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
Pa3IMYHBIX METOJIOB
5.2 | PazButue 1 CraHoBieHuUE MPEICTaBICHUIN PackpsiBaTh conepxanue 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

IHoptper: 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.
[IpssMOXOXKIEHHUE U KOMILIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazButue
TOJIOBHOI'O MO3ra ¥ BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabnuiel v cxembl: «I 0JT0BHOM MO3T
YeoBeKay, «YeroBekooOpa3HbIe
00e3bsiHbIY, «CKelleT 4eloBeKa 1
CKeJIET IUMIaH3e», «PyTUMEHThI 1
aTaBU3MBbI».

OO0opynoBaHme: CKEJIET YEJIOBEKA,;
MOJIENb YEpera YEI0BEKA U Yyepena

PackpbiBath copepxaHue TEPMUHOB U
MOHATUI: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI Y UEJIOBEKA,
MPSIMOXOXKICHHUE, BTOPAsi CUTHAIbHAs
cucTeMa.

OmnpenensiTh CUCTEMATUYECKOE
MOJIO’KEHUE YeI0BEeKa B OPTaHUYECKOM
MHUpE.

BhISBISTH UepThI CXOJCTBA U PA3TUUUS
YeJIOBEKA M )KUBOTHBIX.
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(hOpMHUPOBABIIIHECS 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 OPYJIUNHYIO JIESITEIBHOCTh

YeJI0BEKa 1 JKMBOTHBIX.
CpaBHUBATh OCOOCHHOCTH BBICIIEH
HEPBHOU JEATEIILHOCTH YEJI0BEKA U
YKHUBOTHBIX

5.4 | IBKylIue CUJIbI JIBrokytue cuibl ((hakToph) PackpriBath copepxaHue TEPMUHOB U
(pakTopsnl) aHTpoOIIOreHe3a: OMOJOTHYECKHUE, MOHSATUM: HACJIEACTBEHHAS
aHTpOIIOTeHEe3a conuasbHble. COOTHOLIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOD,

OHMOJIOTHYECKHUX M COITUATBHBIX OpyIuiHas NeSTENbHOCTD, TPYMIIOBOE
(aKTOpOB B aHTPOIIOTCHESE. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JdemoHcTpanumn XapakTepu30BaTh JBUKYIIINE CUIIBI
Tabnuibl v cxembl: «JIBHKyIIHUE CUJIBl | aHTPOIIOTeHEe3a: OMOJOTHYCCKUE U
aHTPOIIOTCHE3a. ColLlMaIbHbBIE
OoopynoBanue: MyJISIKY IPEIMETOB
MaTepPUAITBHON KYJIbTYPhI MPEIKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTaIUH OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpeiBaTh copepxaHue TEPMUHOB U

aHTPOIOreHe3a

Pannue yenoBekooOpa3sHbie 00€3bIHbI
(IPOKOHCYJIbI) U pAHHUE TOHTUJIBI —
0011I1€e MPEJIKN YeJI0BEKOOOPa3HBIX
00e3bsIH U JIto/IeH. ABCTPATONMUTEKU —
JIBYHOTM€ MPEAKH JIto1e. YenoBek

MIOHSITUI: aBCTPAIIONUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenosek reiaennoeprekuii, YenoBek
HEAHJEPTAIbCKNN, KDOMaHbOHEIL,
JICHHCOBCKHUM 4YeJ0oBeK, YenoBek
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YMEIIbII, IEPBBIE U3TOTOBIICHUS
opyauu Tpyna. Yenosek
NPAMOXOJISIIIIUN U TEPBBINA BBIXO/
roJie 3a npenensl Adpuku. Yenosek
reieIb0epreKuii — OOIIMM MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YeJI0BEKa pa3yMHOro. Yemosek
HEaHAEPTATbCKAN KaK BUJ JIFOJEH
XOJIOJTHOTO Kiinmara. Yenosek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHHUCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu AQpuku.
[TaneoreneTrka v nMaj€OreHOMMUKA.
JdemoHcTpanuun

[loptpetst: JI. JIuku, A. S. Porunckui,
M. M. I'epacumos.

Tabnuibl U cXeMbl: « IBOTIOINUOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONIUTEK,
«Yenosek ymenslinn», «HenoBek
MPAMOXOAALINNY, «JIeHUCOBCKHM
yenoBek», «Heanaepranbuby,
«KpomanboH1IBIY, «IIpenku yenoBekay.
Oo6opynoBanme: MojeIH TOpca
IIPEJIKOB YEJIOBEKA; MYJISKA IIPEAMETOB
MaTepUaIbHOU KYJBTYPbI TPEIKOB
YEJI0BEKa

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
CTAaIM{ 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 ocHOBATESD» B MOMYJISAIIUAX
COBPEMEHHOTO YEJIOBEKA.
JdemMoHcTpanuu

TaOauIbl U CXEMBL: «DTaIlbl DBOJIOLIUA
YeJIOBEKa»

PackpbiBath coepxaHue TEPMUHOB U
ITOHATHN: MyTAallMOHHBIN IIPOLIECC,
noJuMOp(hU3M, MOMYJISIIUOHHBIE
BOJIHBI, Apeii( reHOB, MUTpalus,
«3(PHEKT OCHOBATEN.
XapakTepu3oBaTh POJb €CTECTBEHHOTO
oTOOpa B MOMYJISIIUSIX COBPEMEHHOTO
YeJI0BeKa.

OreHuBaTh POJIb MyTAIIMOHHOTO
npolecca, NOMyJISIIUOHHBIX BOJIH,
npeiida reHoB, Murpanu, «3pdexra
OCHOBATEJISD» B DBOJIIOLIUU TOMYJIALINI
COBPEMEHHOT0 YeJIOBEKA.

[IpuBoauTh MpUMEpPHI PaKTOPOB,
CTIOCOOHBIX BBI3BATh MOMYJISIIMOHHBIC
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.
[Ipucnoco01eHHOCTh 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.

MexucuuIuMHapHbIE METOIbI

B pu3nueckoi (OMOIOTHIECKOM )
AHTPOMOJIOTMH. DBOIOLHOHHAS
AHTPOTOJIOTHS U MaJIC0aHTPOTIOJIOTUST
YEJIOBEYECKHUX MOMYJISIUN.
buocounansHbie Hccnen0BaHUS
npupojibl uenoseka. MccienoBanue
KOABOJIIOLUN OMOJIOTUYECKOTO U
COIIMAJILHOTO B YEJIOBEKE.
JdemoHcTpanuun

Tabuuibl v cxeMbl: «Pachl yenoBekay.
IIpakTueckas padora

«3y4eHune 5KOJIOTUYECKUX afanTalni
YEJIOBEKa»

[IpuBOAUTH IPUMEPHI ATATITUBHBIX
MPU3HAKOB Yy MIPEICTaBUTENIEH
YeJIOBEUECKHX pac.

[IpuBOIUTH CBUAECTENHCTBA €AMHCTBA
MIPOUCXOXKICHUS YEJI0BEUYECKUX pac.
ComnocTtaBiisiTh aJaNTUBHBIEC TUIIBI
JIIOJIEN C pacOBBIMH IPU3HAKAMU.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh pacu3ma

Htoro yacoB o Teme 10
6 Tema «9K010TUsI — HAYKA 0 B3AaMMOOTHOIIEHUSIX OPTaHU3MOB U HAIOPTaHU3MEHHBIX CHCTEM C OKPY KA
cpenoin»
6.1 | 3apoxxnenue u 1 3apokICHUE U Pa3BUTHE DKOJIOTHU PackppIBath cojepxanue TEPMUHOB U

Pa3BHUTUC SKOJIOI'NH

B Tpyaax A. I'ym6onpara, K.®. Pynse,
H.A. CeBepuioBa, J. I'ekkens,

A. Tencin, B.H. CykauéBa. Paznensl u
3a/1a4u SKOJIOTUH. CBA3b HKOJIOTUU

C IpYIMMH HayKaMHU.

IIOHATHN: KOJIOTHUs, ayTIKOJIOTHS,
CHUHAKOJIOTHSl, 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.
Tabmuibs! ¥ cxeMbl: «Pa3aensl
SKOJIOTHI

3apOKICHUS U PA3BUTHS IKOJIOTHH KaK
HaYKHU.

[IpuBoaUTH IPUMEPHI 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. MosieupoBanue
B DKOJIOTMM. MOHUTOpPHHT
OKPYXaroUIEH CPe/Ibl: TOKAJIbHBIM,
pErHOHATBHBIN U TJI00ATBHBIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3EM
YEJI0BEYECTBA C MTPUPOJION.
DOopMUPOBAHUE IKOJOTUYECKOU
KYJIBTYPBI U KOJIOTHYECKOU
TPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuun

Tabauip! U cxeMbl: «MeToabl
3KoJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXarOUIEH CpeabD».

PackpbiBaTh copiepKaHle TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOIOACHMS,
MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
MO/IeJIUPOBaHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METO/Ibl IKOJIOTHH.
[IpuBOIUTH TPUMEPHI TTOJIEBBIX
HaOII0IEHNI B DKOJIOTHH.

BrIsIBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpYKarolIen cpelibl Kak MeTo/1a
IKOJIOTHUYECKUX UCCIICIOBAHUN.
OOOCHOBBIBATH 3HAUCHHUE
AKCTIIEPUMEHTOB B DKOJIOTUUECKUX
HCCIICTIOBAHUSX.

CpaBHUBaTh J1aDOpaTOPHBIE U
MIPUPOIHBIC IKCIIEPUMEHTHI KaK METO IbI
AKOJIOTUYECKUX HCCIICTOBAaHMIA.
OrneHrBaTh 3HaYEHUE 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 OOUTAHUD)
7.1 | Dxonornyeckue 1 OKosorudeckue (pakTopsl U PackpbIBath conepxaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JEHUCTBUA. MOHSATUI: PKOJOTHYECKUH (hakTop,

Knaccudukanus 3x010ruueckux
(dbakTOpOB: aOMOTUUECKHUE,
OouoTuueckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux axropos. [IpaBuino
muHnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTD.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBL.

JemoHcTpauun

Tabauibl v cXemMbl: « IKOJIOTHUECKHE
bakTopb».

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTCHUN U )KHBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3ITMYHBIX YKOJIOTHICCKUX
dbakTOopoB

OMOJIOTUYECKHUI ONITUMYM,
OTpaHUYMBAIOIIUNA (TUMUTHUPYIOIIHIA)
daxTop.

Knaccuduuuponarts sKonoruueckme
(baKTOpBI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JE€UCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO0O0CHOBBIBATh JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAaHUYHUBAIOLIETO
daxTopa.

[IpuBOAUTH PUMEPHI:
WUTIOCTPUPYIOIIUE IEHCTBHE TTpaBuiIa
MUHUMYMa, OTPaHUYUBAIOIIETO
(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 COJIHEUHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKUE
TPYIIbl PACTEHUIN U )KUBOTHBIX

110 OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS
posb cBeta. DOTONEPUOAU3M.
JdemoHcTpanuu

Tabnuibl u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIITIbI
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 copepkanne TEPMHUHOB 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).

[IpuBOINTH MPUMEPHI PACTEHUH Pa3HBIX
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 JUIsl TPAKTUKHU CEITbCKOTO

XO035IUCTBA
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7.3

AOuoruueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYECKUN

dakTop

TemnepaTypa Kak 3KOJIOTUYECKU I
dakTop. JleficTBue TemMnepaTypbl

Ha opraHu3Mel. [lolikunoTepmMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JdemMoHcTpanuu

Tabsuibl v cxembl: « TennoKpoOBHbIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUHU TETUIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTOMYUBBIX
pacTEeHUi; Yydesia MTULL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIMSTHUIO TEMIIEPATYPhI»

PackpwiBath copepkaHue 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, MOPO30YCTOMYHUBBIX
pacTeHU.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHU.

[IpuBOIUTH PUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | AGuoTtnueckue Bi1ayKHOCTB KaK 9KOJIOTUYECKUN PackpbiBath coepxaHue TEPMUHOB U
(dakTopbl. BiaxxHocThb dakrtop. [IpucnocobeHus pacTeHU MOHATHUM: BJIAKHOCTh, THAPODUTHI,
KaK SKOJIOTHYECKUI K MOIJIepKaHuI0 BOAHOTO OanaHca. rUrpopuUTHI, ME30PUTHI, KCEPODUTHI,
(dakto Knaccudukanus pacteHuit JKABOTHBIE: BOJIHBIE, ITOJIYBOIHbIE,

110 OTHOLIEHUIO K BOJIE. Ha3eMHBbIE.
[IpucnocoOaeHHs KUBOTHBIX XapakTepu3oBarh JCHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJHOIO PEXUMA. KaK 3KOJIOTHYECKOro (pakTopa.
JleMoHCTpanun BbIsBISITE 0COOEHHOCTH CTPOCHUS U
Tabauiel U cxembl: «Du3noI0THUECKUE | )KUZHENESITENBHOCTH PACTEHUN Pa3HBIX
aJanTaly >KUBOTHBIX). HKOJIOTUYECKUX IPYIII 10 OTHOLICHHUIO
Oo6opynoBanme: repoapuu pacTeHUl, | K BOJE.
OTHOCSIIIUXCS K TUTpOodUTaM, [IpuBOAUTH IPUMEPHI PACTEHUI Pa3HBIX
kcepoduTaM, Me30(huTaM, KOMHATHBIE | DKOJIOTMYECKUX 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 BOJIHBIX,
MOJIYBOAHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpeasl oOuTanus Cpenpl oOMTaHKMS OPraHU3MOB: BOAHAsA, | PackpbIBaTh cojiepkaHue TEpMHUHA

OpTraHU3MOB

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
riyOWHHas MOJMOYBEHHAs,
BHyTpHOpranu3MeHHas. Ou3nuko-
XUMHUYECKHE 0COOCHHOCTH Cpe/l
oOuTaHUs OPraHU3MOB.

«cpena OOuTaHusY.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA3EMHO-BO3YIIIHOM,
MMOYBEHHOM, TNIYOMHHO 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,
OOUTAIOIINX B PA3HBIX Cpellax

7.6 | buonoruueckue buonornyeckue putmsl. BHemHne u PackpbIBaTh copepkaHue 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: «bruonornuyeckue OpPTaHU3MOB.
PUTMBI». BbIABIATH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K CE30HHBIM U3MEHECHUSIM
KOJUIEKIIUU PACTEHUU U )KUBOTHBIX, YCIIOBUM JKU3HHU.
o0nagaroumx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PacCIpPOCTPAHEHHBIX
U3MEHEHUSM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | uzHeHnusie GopMbl XKusznenusie (HopMbl OPraHU3MOB. PackpeiBaTh copep:kaHue MOHATHUSA

OpraHUu3MOB

[TonsaTHE 0 )KU3HECHHOU hopMme.
XKuzHenubie (HOPMBI paCTCHHI:
JIepeBbsl, KYCTAPHUKH, KyCTAPHUYKH,

«CKHU3HEHHast 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: « Ku3HeHHbBIE
dbopmbl pacTeHuity, « KuzneHHbie
(bOpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUHN U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOpPM

KU3HEHHBIX (DOPM.

[IpuBOINTH MPUMEPHI PACTEHUH PAa3HBIX
’KU3HEHHBIX (POPM.

BbIABIATE 0COOEHHOCTH CTPOEHUS U
KA3HEAEATEIIbHOCTH KUBOTHBIX Pa3HBIX
YKU3HEHHBIX (POPM.

[IpuBOANTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Bums
OMOTHUYECKHUX B3aMMOJICHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03
u ero ¢popwmel. [Tapazutusm,
KOOoTepalys, MyTYyaJIUu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOMMYECKHUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJIC
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
HCKJIIOYCHHUS.

JdemoHcTpanun

TabauIel U cXeMbl: « IKOCHUCTEMA

PackpsiBaTh conep:xaHue TEPMUHOB U
MOHATUN: KOHKYPEHIUS, XUIITHUYECTBO,
MapasuTU3M, MyTyallu3M,
KOMMEHCAJIN3M, HETpo(hUuecKue
B3aUMOJECUCTBUA.

XapakTepus3oBaTh BUJIbl OMOTUYECKUX
B3aUMOJICHCTBUH.

OOBSICHATH CYITHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MAPA3UTU3MA,
MyTyaliu3Ma, KOMMEHCAIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
OueHuBaTh 3HaU€HHE OMOTUUYECKHUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUSA

132



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 coaepxaHue NOHATHS
XapaKTePUCTUKHU nonyJyanuu. [lomynsiius kak TOMYJISILIHS.
MOMYJISIIIUN ouonoruyeckas cucrema. Poin OneHnBaTh 3HAUEHUE HEOHOPOTHOCTH

HEOJHOPOIHOCTHU Cpebl, PU3NUECKUX
OapbepPOB U OCOOCHHOCTEH OMOJIOTUH
BUJIOB B ((OPMHUPOBAHUHU
MIPOCTPAHCTBEHHOU CTPYKTYPBI
nonynsauuid. OCHOBHBIE ITOKA3ATENH
NOMYJISIUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKJIaEMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpanuun

Tabauib! ¥ cxembl: «IKOJIOTUYECKUE
XapaKTEPUCTHKHU TOMMYIISLUNY,
«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 MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

133




IMOIIYJIALIUN ((B03paCTHLIe IMUpaMHu bl
IMOMyJIALIUKN»

8.2 | Dkonoruueckas DKOJOTMYECKask CTPyKTypa Nonyjsiuuu. | PackpeiBaTh coaepxanne TEPMUHOB U
CTPYKTypa OneHKa YMCIEHHOCTH MOMYJISIIUN. MOHATHN: TUHAMUKA OMYJISALINH,
MOMYJISIIIUY. JIMHAMUKAa [TOMYJISALNN U €€ perysaius. | OMOTUYECKUI NOTEHIUA MOIYJIALUY,
JlnHaMuKa TOIyJIAUn broTrueckuit moTEeHIMAN MOMYJISAIUNA. | KPUBBIE BBKUBAHUA, (PAKTOPBI
U €€ perysiums MonenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEBI.

nonyJssanuu. Kpussie pocta OOBIICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTHU nonyJsinuu. Kpusbie pa3menieHus oco0eu MomyJsiuu

BBDKHUBAHUSA. PeTyNsanus 9ucIeHHOCTH | Ha 3aHMMAaeMOM TEPPUTOPHH.

MOMYJISIIUI: poJib (PaKTOPOB, OrnennBaTh OMOTHYECKUI MOTEHIIUAT

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

3aCeJICHUS TIOBEPXHOCTH 3EMIIU 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: YKOJIOTHYECKasT HUIIIA, BU]I,
apeaJ, UHBa3Msl.
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Jx. 1. Xatunncona. Pazmepsl
sKoJ0THYecKor HUM. [loTeHmanpHas
U peali30BaHHas HUIIIY.

Bup xak cuctema nomysnsanuii. Apeanbl
BUJ0B. BUAbI M MX )KU3HECHHBIE
CTpaTeruu. JKOJIOTUYECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpAIAM )KUBOTHBIX. bronornyeckue
VHBA3UM YYKEPOJIHBIX BUJIOB.
JdemMoHcTpanuu

[loptper: JIx. Y. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojenb
3KOJIOTUYECKOW HUIIA

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

HUIIM BUJA OT €r0 MECTOOOUTAHUS.
['padprueckun nzo0paxaTh
MHOTOMEPHYIO MOJIEb KOJIOTUYECKOU
HUIIM JUIS Pa3HBIX BUJIOB.

BBIABIATE NPUYUHBI pA3TUIUI

B pa3Mepax dKOJIOTMYECKON 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 cojiepkaHue TEPMHUHOB H
OpPraHU3MOB — ero cTpykrypa. CBs3u MexXIy MOHSATUI: OMOIIEHO3, OMOTOTI.
OHoLIeHO3 OopraHu3Mamu B OMOLIEHO3E. Xapaktepu3oBaTh OMOIIEHO3 U €T0

JdeMoHcTpanuu
Tabmuib u cxembl: «CTpyKTYypa

CTPYKTYPHI: BHJIOBYIO,
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.
AOuoTtrnueckue 0JIOKH SKOCUCTEM.
[TouBBI ¥ MBI B 9KOCUCTEMAX.
KpyroBoport BelecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JemoHcTpauumn

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuiel v cxembl: «DYHKITMOHATBHBIC
IPYIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llenn mutanus (macTOuIHas,
JNETPUTHAS)».

Oo6opynoBanue: repbapun pacTCHUMH;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3Bepen

PackpbiBaTh cofiep:kaHne 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.
OOBSACHSTH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILIECTB ¥ TOTOKE SHEPTHM.
[IpuBOANTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIe YPOBHU
TPOPUUECKUX MHUPAMHU/I.

CocTaBnsiTh CXeMBbI TIEPEHOCA BEIIECTBA
W DHEPTUHU B DKOCHCTEMAaX (IIeTrH
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. MOHSATUH: IPOYKIUs, OoMacca,
DKOJIOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKAas TUPaMU/Ia.
OMOMacChl U DHEPTHUH. XapaxkTepu3oBaTh IpaBuiia
JemoHcTpanumn AKOJIOTHYECKUX MUPAMUJ] YUCEIL,
TaOauIbl ¥ CXEMBI: « DKOJIOTHYECKas OMoOMacchl U YHEPTUH.
nMpaMujia Yucein, «IKoJorudeckas OOBSACHITH NPUYUHBI PA3TUYUN
nupamMuga OMOMacchy, B NMPOAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAS] MUPAMUA SHEPTUN» | DKOCHUCTEM.
[IpuBOIUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
MUPaAMHU/I.
CpaBHuBaTh OMOMAacCy U MPOAYKIHIO
DKOCHUCTEM CyIIM 1 MHpPOBOro okeaHa
9.4 | Usmenenus Jlunamuka skocucmenm. PackpeiBaTh conepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHSATUM: CYKIIECCHSI, KTUMAKCHOE
CYKIIECCUU Dnykmyayuu. HanpasiieHHbIE COOOIIECTBO, CYKIIECCCUOHHBIH Psijl.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccud. [lepBuuHbIe M BTOPUUHBIE
CYKIIECCHU U UX MPUUUHBI.
AHTpOTIOTEHHBIEC BO3ICHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiecTBo. bruopaznoobpasue u
IOJIHOTA KPYyroBOpPOTa BELIECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapakTepu3oBaTh CyKIIECCHUH:
TIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX MPUMEPBI U HA3bIBaTh MPUIHHBI
CMEHBI COOOILIECTB.

CpaBHUBaTh BPEMEHHBIC M KOPEHHBIE
OMOTreoneHO3bl Ha KOHKPETHBIX
IIPUMEpax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThl IpoIecca
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JdeMoHcTpanuu

Tabsuubl u cxeMbl: «O0pa3oBaHue
6osotay, «[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: « IKOocHCTEMA KOMIIOHEHTHI (Ha IpUMepe 03epa,
HIMPOKOJIMCTBEHHOIO JIECAY, XBOWHOTO U IIMPOKOJIMCTBEHHOI'O JIECA).
«IJKocHucTeMa XBOMHOIO JIecay, OOBSACHITH TPUYMHBI PA3JIMUHON
«IKocucTeMa 03epay. Oromacchl IPOAYLIEHTOB U
O0OopyaoBaHmne: akBapUyM Kak MOJEb | KOHCYMEHTOB B IPUPOIHBIX
SKOCHUCTEMBI. HKOCUCTEMAX.
IKCKypeust «IKCKypcus B THIUIHBIN | COCTaBIISITh NACTOUIIHBIE U JECTPUTHBIC
OuoreoreHo3 (B 1yOpaBy, Oepe3HsIK, LMY 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 conepxaHne TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoLeHo3. MOHSTUI: arpO3KOCHUCTEMA, arpOLIEHO3,
(arposKOCUCTEMBI) Paznuuus Mex 1y aHTPOMIOTEHHBIMUA U | MOHOKYJIBTYPA.
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IPUPOAHBIMHA SKOCHCTEMAMHM.
JemoHcTpauumn

Tabsuibl ¥ cXeMBbI: « 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 HENH MUTaHUS arpoLIeHO3a.
OOOCHOBBIBATH MPUYMHBI HU3KOI
YCTOMYMBOCTH 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.
CunaHTpONM3aIUs TOPOJICKON (hayHBbI.
buonornueckoe u X03UCTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (popMUpOBaHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 9KOCUCTEMAX.

Ponv kackaonozo aghghexma u 6uoos-
20UduUKamopos (Kinoueswix 6u00s)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMU.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpwiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIHU3AIMS, TOPOJICKast ¢uiopa,
ropojckas ¢ayHa, 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 6030eticmsus 3a2psA3HeHUll
PA3HBIX MUNOG HA CYOOP2AHUIMEHHOM,
OpP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCNEUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
AKOCHUCTEM.

JdemoHcTpanuun

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEMY.

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
0001109Ka 3eMIId, TI€ CYIIECTBYET WA
CyLIECTBOBAJIA KU3Hb. Pa3BuTune
npeAcTaBieHu o 6uocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu 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
nonoxxeHut 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
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMoIOTHYECKYIO0 HH(DOPMAITHIO

0 TJI00AJTbHBIX SKOJIOTUYECKUX
npoOemMax 6uocdepsl, MOTydaeMyo

U3 Pa3HbIX NCTOYHHUKOB.
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OuenuBatsh Bkiaa 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.
JluHamMu4yeckoe paBHOBECHE

B Onocdepe. KpyroBopoTsl BeliecTB 1
OMOreoXUMHUYECKHE UKIIBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Ouocdepe.

JemoHcTpauumn

Tabauubl u cxembl: «I'eochepsl
3emnmn», « ODyHKIIUU 5KUBOTO
BELIECTBAY,

«KpyroBopot azoTa B mpupoe»,
«KpyroBopot yriepoaa B mpupoae»,
«KpyroBopoT kuciopoa B mipupoe»,
«KpyroBopoT BOJbI B TPUPOAE»

PackppiBath copepxanne TEPMUHOB U
MIOHATUM: TJI00aTbHAS SKOCUCTEMA,
JTUHAMUYECKOE 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 ISl CYIISCTBOBAHUS KU3HH
Ha 3emuie.

OOBSICHATB POJTH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BCIIECTB.

BuISIBIATE TUHAMHYECKOE PAaBHOBECHE
ounocdepsr.
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[TpuBOAUTE MPUMEPBI PUTMUYHOCTH
SIBJICHHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHabHOCTH OMochepsl. [TonsTHE PackpwiBath copepkaHue TEPMUHOB U
ounocheprr. OcCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIN: MOHATUM: OMOMBI, TYHJPa, XBOWHbBIC
OWOMEI CyIITH. TYHJIpa, XBOWHBIE JIeca, CMEIIIAaHHBIC U | JIECA, CMEILIaHHBIC JIeCa,
YcToitunBoCTh IITUPOKOJMCTBECHHEBIE JIeca, CTEIH, IITUPOKOJMCTBEHHEIE JIeca, CTEIH,
ounochepsl CaBaHHBI, TyCThIHU, TPOIMYECKHE JIECA, | CABAHHBI, TyCThIHU, TPOITUYECKHUE JIECA,

BBICOKOTOpbsi. KimMar, pacTUTENbHBIA | BEICOKOTOPbSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [loka3biBaTh Ha KapTe U
CTpykrypa ¥ (YHKIMS )KUBBIX CUCTEM, | XapaKTEPU30BATh OCHOBHEIE OMOMEI
OIICHKAa UX PECYpPCHOTO MOTeHIMata u | CylIu.
ouocdepHbIX PYHKIUH. CpaBHHBaTh OCOOCHHOCTH KJIMMaTa,
JleMOHCTpaMK MOYB, PACTUTEIHHOTO U JKUBOTHOTO
Tabauie! 1 cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmny, «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 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

¥ TIOHATHI: aTMocdepa,
BEIIIECTBA-3arPS3HUTEIIH,
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cpeasl. OxpaHa BO3Ayxa. 3arpsA3HEHUE
BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pa3zpymienue noussl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHeHne
KJINMaTa.

JdeMoHcTpanuu

Tabyuibl U cXeMBbI: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruapochepbd?, «3arps3HEHUE OYBBDY,
«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
po0JieMbl, 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 PACTUTEIIbHBIN M )KUBOTHBIN MUD.
OxpaHa paCTUTEIHHOTO U KUBOTHOTO
Mupa. OCHOBHBIC PUHITUIIBI OXPaHBI
npupozsl. Kpacueie kauru. Oco6o
OXpaHseMbIE PUPOJTHBIE TEPPUTOPUHI
(OOIIT). borannueckue caabl U
300JIOTHYECKUE TTapKH.
JemoHcTpauumn

Tabauiet U cxeMbl: «Oco60

OXpaHsEMbIE IPUPOAHBIE TEPPUTOPHUM.

Oo6opynoBanme: Gpotorpapuu
OXpaHSIEMBIX PACTCHUI U )KUBOTHBIX
Kpacuou kauru PO, KpacHoi kauru
peruona

PackpeiBaTh copepkaHue TEPMUHOB U
MOHSITUI: COKPAILICHUE
OnopazHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMble IPUPOTHBIC
tepputopuu (OOIIT), 6oranmueckuit
call, 300JIOTUYECKHI MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
PacTEeHHI U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI 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 OMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpa3ust 3eMIIH.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYUCJIEHHBIX BUAOB PACTEHUN U
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHEeCEHHBIX 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.

OO61re 3aKOHOMEPHOCTH
TII00ATBHBIX YKOJIOTHICCKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOT'O KPHU3HUCa U €TO0
BEPOSTHBIC MTOCIIECTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BHUTHS OIMACHBIX TEXHOTCHHBIX
TIPOIIECCOB.

Cucmemmbie ucciedo8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEHMOCHOCOOHOU d2HepeemuKe.
Buonozuuecroe paznoobpasue u
ouopecypcul. Hayuonanvnole
uHgopmayuonHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHGhopMmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHogvl 3Kopeaburumayuu 3Kocucmem
u cnoco608 6opvovL

¢ OUONoBpedcOeHUAMU.
Pexoncmpykyus mopckux u HazemHvIX
9IKOCUCTEM.

PackpsIBaTh conepxaHue TEPMUHOB U
MTOHATHN: PallMOHAIBHOE
IIPUPOIOIOIL30BAHNUE, YCTOMUUBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
DKOJIOTUYECKUN CIIEI.

XapakTepu30BaTh OCHOBHBIEC IIPUHIINIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceIBaTh HEMCYEPTIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
IIOAYEPKUBAsT OTHOCUTEIIBHOCTD
HEHUCUYEPIIAEMOCTH MPUPOIHBIX
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
Tabmunb! ¥ cxeMbl: «Moaenu
YIPaBJISIEMOTO MUPA»

Htoro gyacos o teme 6
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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