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®denepanbHas paboyass mnporpamma 1o y4yeOHOMY mnpeamery «buonorus»
(yrimyOnénnbslii ypoBeHb) (mpenMeTHas o0sacTh «EcTecTBEHHO-Hay4HbIE MPEIMETHD)
(mamee COOTBETCTBEHHO — TMporpamMma IO OHOJOTHUH, OHOJIOTHS) BKIIOYAET
MOSICHUTENBHYIO 3aIUCKY, COIepKaHuEe O0YyUEHHUs], INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MIPOTPAMMBI 110 OMOJIOTHH.

[TosicHuTenpHast 3amMucKa OTpa)kaeT oOIue IEeNH U 3aJa4d U3yueHUs OUOJIOTHH,
XapaKTePUCTUKY TCHUXOJOTHMYECKUX MPEANOChUIOK K €€ HM3YyYeHHUIO OO0yYarolMMHCS,
MECTO B CTPYKType Yy4eOHOro IiaHa, a TakXke IOAXO0Jbl K OTOOpY COJIep>KaHus,
K OIpEACIICHUIO IUIAaHUPYEMBbIX pe3yJbTaTOB ©U K CTPYKTYpe TEMaTUYeCKOro
TUTAHUPOBAHMS.

Copepxanne OOy4YeHHs] pPacKpbhIBaeT COJAEpKATENbHBIE JUHHUH, KOTOPBIC
npearalTcs s 00A3aTeIbHOTO U3YUYEHHsSI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusl.

[Inaaupyempie pe3ynbTaThl OCBOCHHS MPOTPaAaMMbl 1O OHMOJOTMHM BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIE PE3yJbTaThl 32 BEChb NEpHoj OOydeHHs Ha YpPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKXKe MPEAMETHbBIE JOCTHXKEHUSI 00yUaroIIerocs 3a
KaXAbIN TOA 00yUYEeHHUS.

IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o Guosioruu Ha ypoBHE CpeHero oo1iero oopazoBanus pazpadboraHa
Ha ocHOBe DenmepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 ob6pazoBanuu
B Poccuiickoii ®enepanun»y, ®I'OC COO, Konneniuu mnpenojaBaHus y4eOHOTO
npeaMmetra «buosorHs» M OCHOBHBIX TOJIOKEHHUH (enepanbHON pabouel MporpaMMbl
BOCITUTAHUSI.

VYuebnsii npenmer «buonorus» yriay06iaéaHoro ypoBHs uzyudenus (10—11 kmaccor)
ABJIIETCSI OJHUM M3 KOMIIOHEHTOB TIpeIMeTHON obnactu «EcTecTBeHHO-Hay4YHBIE
npeametb». CornacHo nonoxeHusM OI'OC COO npoduiibHble yuyeOHBIE MPEAMETHI,
n3ydaeMble Ha yriIyOJaEHHOM yPOBHE, SIBIITIOTCS crioco0oM auddepeHiumaniu o0ydeHus
Ha YpOBHE CPEIHEro 00111ero o0pa3oBaHus U MPU3BAHBI 00ECIICUUTh MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIIMM, CPEHUM OOIINM, CPETHUM MPOdeCCHOHATBHBIM U BBICIITUM
oOpa3zoBanueM. B TO ke Bpemsi KaxIblii U3 dTUX YYEOHBIX MPEAMETOB JOJDKEH OBITh
OPHUEHTHPOBAaH HAa MPHOPUTETHOE PEIICHHE O0O0pa30BATCIBHBIX, BOCIHUTATEIBHBIX
W Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX C MpOQOpUCHTALMCH OOyYarOIIMXCS W
CTUMYJIMPOBAaHUEM HWHTEpEeca K KOHKPETHOH 00JacTH HAay4YHOTO 3HAHHS, CBS3aHHOTO
c OMoJIoTHEH, MEAUITMHOM, DKOJIOTHEH, TICUXOJIOTHEN, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma 1o Ouonorum JaéT TPEACTaBICHHWE O eI W 3ajJadax H3yYCHHS
yueOHoro npeameta «buonorusp» Ha yrayOa€HHOM ypoBHE, ompenenseT o0a3aTenbHOe
(MHBapHaHTHOE) TPEIMETHOE COJEp’KaHHWE, €r0 CTPYKTYpPHpPOBAaHUE IO pasienaMm u
TeMaM, pacIpelesieHue IO KJaccaM, PEKOMEHIYET IOCIeI0BaTENbHOCTh H3yYECHHUS
y4eOHOTO MaTepHalia ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3CH, TOTUKH
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y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW oOyuaromuxcsi. B mporpamme
no OWOJIOTMM pealu30BaH TMPUHIUI TMPEEMCTBEHHOCTH C U3YYCHHEM OHOJIOTUU
Ha YypOBHE OCHOBHOro oOmiero oOpa3zoBaHus, Ojarojapsi 4yeMmy IPOCMATPUBAETCS
HalpaBJIC€HHOCTh ~ HA  TOCIEAylollee  pa3BUTHE  OHMOJOTMYECKUX  3HAHWM,
OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, PEACTABICHUN O 3I0POBOM 00pa3e KU3HH, HA BOCIIUTAHHE
OepeXHOTO OTHOLICHHSI K OKPY KaIOLIeH MpupogHoii cpeae. B mporpamme mo Guonoruu
TaK)Ke€ TI0Ka3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buonorus» B peanuzanuu
tpeboBannit PI'OC COO K ™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
IpEeIMETHBIM pe3ysbTaTaM OOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YUEOHO-
MO3HABATENIbHON  JIEATENIbHOCTH  OOYYaloIIMXCS MO  OCBOCHHMIO  COJEP>KaHUS
OMOJIOrMYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEr0 00111ero 0Opa3oBaHus.

VYuebubiit npeamer «buonorus» Ha YpPOBHE CpEIHEro o0IIero oOpa3oBaHUS
3aBeplIaeT OMOJOrnYeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTUPOBAH HA pACIIUPEHHUE U
yriyOJieHne 3HaHWi OOydYaroluXcsi O KMBOW MPHUPOAE, OCHOBAX MOJIEKYJISIPHON H
KJIETOYHOW OHOJOTMH, 3MOPHOJIOTMM U OHOJIOTUM DPA3BUTHUS,, T€HETUKHU, CEJIEKIIHH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U HKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yrayOJeHHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOyYarOIIMXCS K MOCJHEIYIOIIEMY IOJIy4YEHHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPOdhecCUuOHAIBHOIO
oOpaszoBanusi. OCHOBY €ro COAEpX aHHUsl COCTABIISET CUCTEMa OMOJOTUYECKUX 3HAHUIM,
MOJIyYEHHBIX MpPU H3yYEHUU OOYYAIOIIMMUCSA COOTBETCTBYIOIIMX CHCTEMaTHUYECKHUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, B 10—11 kiaccax 3tu
3HaHUS MOJy4yaroT pa3BUTHE. Tak, paclIUpeHbl U yriayOneHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHUusX, >KUBOTHBIX, TIpubax, OakTepusax, OpraHU3ME 4YEeJOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKU3HH, JIONMOJHUTEIBHO BKJIKOYEHBl OHOJOTMYECKHE CBEICHUS
IPUKIIATHOTO U TOMCKOBOI'O XapaKTepa, KOTOPhIe MOKHO MCIOJIb30BaTh KaK OPUEHTHPHI
JUTs1 IOCTIeAyIo1ero Bei0opa npodeccun. Bo3amokHa Takke HHTErpanus OMOJIOTHYECKUX
3HaHUH ¢ COOTBETCTBYIOLUIMMH 3HAHUSMU, NTOJTyYEHHBIMU O0YyUYaOIIMMHCS TPU U3yUYEHUU
bu3UKU, XUMUH, reorpaduy U MaTEMATHUKHU.

CtpykTypa mporpamMmbl 1O OHMOJOTMHM OTpPAXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBINA MOIXOAbI K U3ydeHHt0 Onosoruu. CoriacHo UM, U3y4aloTcsl CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE ISl dKUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHu3allui,
HBOJIIOLIMY OPTaHUYECKOTr0 MUpa Ha 3eMiie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HO00pa3us
wianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIE€TOYHOM OMOJIOTHH,
HMOpPUOIOTUM W OWOJIOTMM Pa3BUTHS, TEHETUKH U CEJIeKUUU, OUOTEXHOJOTHUU U
CUHTETUYECKON OHMOJOTUM, aKTyalIU3UpPYIOTCS 3HAHHUS OOydarommxcsi 1mo OOTaHMKE,
300JI0TMH, aHATOMUH, (PU3MOJIOTUH yernoBeka. B 11 kiacce n3ydaroTcst 3BOJIOLMOHHOE
y4€HHE, OCHOBBI 9KOJIOTUU U y4eHHEe 0 buocdepe.

VYuebnsiii npenmet «buosorus» mpu3BaHa 00€CIeUnTh OCBOCHHE 00YUaIONUMUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WUJIEW, MPUHLMIIOB U MPABUI, JIEKAUMX B OCHOBE
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COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHbI MHpa, 3HAHUH O CTPOCHHUH,
MHOT000pa3u M OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIMyJsSluu, OHOLIEH03a,
HKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OHMOJIOTUM, TPHUKIAJAHBIX acleKTax OWOJOrMYecKuX 3HaHuM. Jlns pa3Butus u
NOJI/IEp’KaHUs UHTEpeca 00yJaroIMXCcs K OMOJIOTUU HapsIly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI TIO OUOJIOTUHU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUS TOM UM UHOM 00yiacTu OMOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX YYEHBIX B PpEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUYECKHUX MPOOIIEM.

ens u3yuenust yuyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM ypOBHE —
OBJIaJICHHE O00YyYaIOUUMHUCA 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
KUBBIX CUCTEM pPa3HOIO0 paHra ¥ NpUOOpEeTEeHHWE YMEHUH HCIIOJIb30BATh 3TH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OINpeAeNeéHHOW 00JacTH NpogecCHOHATbHON
NESTEIbHOCTH, CBSI3aHHON ¢ Ouosoruei, wid K BbIOOpY Y4YeOHOTro 3aBelCHUS
JUISL IPOJIOJKEHHSI OMOJIOTHYECKOTO 00pa30BaHus.

JlocTukeHue 1en u3yuyeHus: yueOHoro npenmera «buosorus» Ha yriryoaéHHOM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOEHHE O0O0yYaroIMMHUCA CHUCTEMbl OHOJIOTUYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHpA;
O CTpPOCHHH, MHOT0OOpa3sMu U OCOOCHHOCTSIX OHOJIOTHYECKHX CcHUCTeM (KJIeTKa,
OpraHu3M, MOMyJIsLUsA, BUJl, OMOreoleH03, Ouocdepa); O BBIAAOIIMUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHWE OOydYarouMxcsi C METOJAaMu TO3HaHUS JKMBOM MPUPOJBIL:
UCCJIEIOBATENbCKUMU METOAaMH OMOJIOTMYECKUX HAYK (MOJEKYJISPHOW M KJIETOYHOM
OMOJIOTHH, YMOPUOJIOTHHN U OMOJIOTUH PAa3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOTHHI
Y CUHTETHYECKOUN OMOJIOTHH, NTaJICOHTOJIOTUH, IKOJIOTHH ); METOJAMU CAMOCTOATEILHOTO
MPOBEJICHUS] OMOJIOTUUECKUX UCCIEA0BAaHUMN B JabopaTopuu U B Ipupo/ie (HaOIo1eHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE);

OBJIAJICHHE  OOyYalOUMMUCA  YMEHUSIMH: CaMOCTOSITENIbHO ~ HaXOJUTh,
aHAIM3UPOBaTh W HUCIOJb30BaTh OWOJOTMYECKYI0 HMH(POPMALIMIO; MOJIb30BATHCS
OMOJIOTMYECKONM TEPMUHOJIOTHEN W CHMBOJIUKOW;, YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLMATIBHO-DPKOHOMHUYECKUMHU U HKOJIOTHYECKUMHU MpoOieMaMu
YeJIOBEUECTBA; OLICHUBATh IIOCJHEACTBUS CBOEW JESATENBHOCTH 1O OTHOUIEHUIO
K OKpY’Karollel MpupoaHON cpesie, COOCTBEHHOMY 3/I0POBbIO U 3JJ0POBBIO OKPYKAIOIIUX
aojed; OOOCHOBBIBATH MW CcOONMIOAATh Mepbl MPOQPMIAKTUKA  MH(GEKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TOBEACHUS B TNPUPOJE M oOecreueHus O0e30MacHOCTH
COOCTBEHHOW KHU3HENEATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsAX MPUPOAHOTO U
TEXHOTEHHOI'O XapakTepa; XapaKTepU30BaTb COBPEMEHHBbIE HAyUYHbIE OTKPBITHS
B 00J1acTi OMOJIOTHH;

pa3BUTHE y OOyYarOUIUMXCSl HHTEIUIEKTYyaJbHBIX U TBOPYECKUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMU U COBPEMEHHBIMU
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UCCIIEJOBAaHUSIMM B OMOJIOTMM, pelIaeéMbIMU €10 IpoOJeMaMM, METOA0JIOTHEN
OMOJIOTMUYECKOTO HCCIIEIOBAaHUS, NPOBEIACHUS HKCIEPUMEHTAIbHBIX HCCIEIOBaHMM,
pemieHrus OMOJIOTMYECKUX 3a7ad, MOJEIMPOBAHUS OMOJIOTMYECKHX OOBEKTOB U
IPOLIECCOB;

BOCIHMTAHUE y 00yYaIOIIUXCs LIEHHOCTHOI'O OTHOIIEHUS K KUBOM MIPUPOJE B LIEIIOM
U K OTACTbHBIM €€ OO0beKTaM | SBJICHUAM; (POPMUPOBAHUE ISKOJIOTHMUECKOM,
TEHETUYECKOM I'PaMOTHOCTH, OOIIEH KyJbTypbl IMOBEJICHUS B NIPUPOJIE; MHTETpalUU
€CTECTBEHHO-HAYYHbIX 3HAHU;

npuodpeTeHne 00y4aromuMucs KOMIIETEHTHOCTH B palUOHAIBLHOM
IPUPOJIONIOIB30BaHUM (COOMIOCHNE MPaBUJI MOBEACHUS B MPHUPOJAE, OXpaHbl BUIOB,
IKOCHCTEM, Orocdepsl), coOXpaHEHHH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbSI OKPY KAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JeBaHUM, oOecrieueHue Oe30MacHOCTH
KU3HEICATEIIbHOCTY B YPE3BBIUAMHBIX CHUTYyalUsX MPUPOAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MHCIOJIb30BaHMUS OMOJIOTMYECKUX 3HAHUW W YMEHHH
B IIOBCEJITHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM JJI1 OCO3HAHHOI'O BbIOOpa 00OYyYarOIMMUCS WHIWBHYyaTbHOU
oOpa3oBaTenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEN MOCJIETYIOLEMY
npo(eCCHOHATILHOMY CaMOONPEIENIECHNI0, B COOTBETCTBUU C HWHIUBUAYaJIbHBIMU
MHTEpecaMu U MOTPEOHOCTSIMH PETHOHA.

Oo0111ee yncio yacoB, pEKOMEHIOBAaHHBIX JUIS U3YUEHHsI OMOJIOTUH Ha YTIIyOJIEHHOM
ypoBHe, — 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenwo), B 11 kinacce — 68
yacoB (2 yaca B HEZIETIO).

Ot16op opraHu3anMoOHHBIX (OPM, METOAOB M CPEJACTB OOyYCHHUS OHOJIOTHUHU
OCYIIECTBIISIETCS C YyYE€TOM cChHeuuuKd ero CoAepKaHWS W HAIpPaBICHHOCTU
Ha MpPOJOJDKEHHE OMOJIOrMYecKoro o0pa3oBaHUs B  OpraHM3alUsX CpPEIHETo
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBHEM MpU OOYyYEHMHM OHMOJIOTMM Ha YriIyOJI€HHOM YpOBHE
SBIIIETCSL TPOBEJEHUE Ja0OpaTOPHBIX M MpakThyeckux pador. Takxke ydactue
oOydaromuxcss B BBIMOJTHCHUHW TPOEKTHBIX M y4eOHO-UCCIEAOBATEIbCKUX pabdoT,
TeMaTHUKa KOTOPBIX OIpPENEIseTCs] YUUTEJIeM Ha OCHOBE HMEIOLIUXCS MaTepHallbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.
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COJIEP) KAHUE OBYUEHUSI!

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass OuoOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas ucTOpus pa3BUTHS
ononornu. buosorndeckne Hayku W W3ydaeMble MU MpoOiaemMbl. DyHIaMEHTAIBHEIE,
MIPUKJIAJIHBIC U TTIOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadueHne Owonoruu B (OPMHPOBAHWUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. Ilpodeccum, cBsizaHHble ¢ Ouojorueil. 3HaueHHE OUOJOTUH
B IPAaKTUYECKOM JESATEIbHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3SUCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MIPUPOIBI.

JlemoHcTpanuu

[Toptpets: Apuctorens, Teodpacr, K. Jlunne#nt, XK.b. Jlamapk, Y. JlapBuH,
VY. Tapsenr, I'. Mennens, B.1. Bepunanckuii, W.II. IlaBmoB, WN.M. Meunukos,
H.N. BaBunos, H.B. TumodeeB-PecoBckuii, k. Yorcon, ®. Kpuk, [[.K. benses.

Tabmuupr u cxembl: «CBs3p OHMOJIOTMM C JpYyrUMu Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble CHCTEMBI U UX H3YUYEeHHUE

KuBbie cuctembl Kak mpeaMeT u3ydeHusi Ouosnoruud. CBOWCTBA KUBBIX CHUCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh M LEJIOCTHOCTh, CJIOXKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTraHU3aLNsl, CAMOBOCIIPOU3BEIECHHUE,
pa3apaxuMoCTh, USMEHUYUBOCTb, POCT U PA3BUTHE.

YPpOBHU OpraHu3alyy >KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIN,
OpPraHU3MEHHBIN, TOMYJSIIUOHHO-BUIOBON, HSKOCHUCTEMHBIN (OHOreOIeHOTUYECKUIA),
ouocdepnsbiil. [Iporecchl, MPOUCXOASsIIME B XKUBBIX cucTeMaX. OCHOBHbIC MPU3HAKU
xuBoro. JKu3Hb kak ¢opma cyimiecTBoBaHus maTepuu. Hayku, u3ydaronivie >XKUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpPTaHU3AIMH.

N3yuenue »xuBBIX cucteM. MeTtonbl Ouosormdeckoi Hayku. Habmonenue,
M3MEpPEHHUE, JKCIIEPUMEHT, CHUCTEMaTu3auus, MeraaHanu3. [loHsarne o 3aBucHUMON U
He3aBUCUMOWN nepeMmeHHOM. [lnmanupoBanue skcnepumenta. I[locraHoBka M mpoBepka
runiote3. HyneBas rtumore3a. llonstue BbIOOpKM 1 €€ mOCTOBEpHOCTH. Pa3bpoc
B Ouonornueckux aaHHbIX. OIlIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX pE3yJIbTaTOB.
[IprurHBI HICKAXKEHUS PE3YIbTATOB KCIEPUMEHTA. [IOHSITHE CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuu

Tabmuibr u cxembl: « OCHOBHBIC MTPU3HAKU KU3HW», «BHOJIOTHYECKUE CUCTEMBD,
«CBolicTBa XKUBOW MaTepUN», « YPOBHU OPTraHU3ALMH KUBOU MPUPOIbD, «CTpoeHHE
JKUBOTHOM KJIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreornenos», «buochepar, «MeTonbl H3ydeHUs! )KUBOU TTPUPOIBD».

! Conmeprkanue mporpamMMbl, BHIIEIEHHOE KYPCUEOM, HE BXOJUT B IIPOBEPKY TOCYIAPCTBEHHOM UTOroBoii arrecranuu ([AA).
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OO6GopynoBanue: 1abopaTopHOE 000PYIOBAHKE JJIsSI POBEACHUS HAOIOICHHM,
U3MEPEHUN, JKCIIEPUMEHTOB.

[IpakTuyeckas paborta

«Mcnonp30BaHme pa3TUIHBIX METOJIOB TP U3YUYCHUN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTkn

Knerka — cTpykTypHO-QYHKIHOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. Jlepenryka. Knerounas teopus (T. [lIBann, M. Illneinen,
P. BupxoB). OCHOBHbIE TTOJIOKEHUSI COBPEMEHHOU KJIETOYHOU TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHU: MUKPOCKOIIUSA, XpoMaTorpadus,
anekTpodopes, METol MEUYEHBIX aTOMOB, AuddepeHnnanbHoe NeHTpUPyrupoBaHue,
KyJbTUBUPOBAHUE KJIETOK. M3yueHue ¢hukcupos8aHHblX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «IJNEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITAW.

OOopy/oBaHKe: CBETOBOM  MHKPOCKON, MHUKPOMpENapaThl  PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

[IpakTHUyeckas paborta

«3yueHrne MeTOJOB KIJIETOUYHOM Ouosioruu (xpomartorpadus, snexTpodopes,
muddepennuransaoe eHTpudyruposanue, [11IP)».

Tema 4. XuMnuyeckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPaMUKPOJIEMEHThI. Boia u eé
pOJIb  Kak pacTBOPHUTEIN, pEareHTra, yd4YacTHE B CTPYKTYpUPOBAaHUU  KIIETKH,
TeIUIoperyisaunu. MuHepasabHble BeleCTBa KJIETKH, UX Ouosiornyeckas poiib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa  KJIETKW. buonormdeckue nosmmMepbl.  benkwu.
AMMHOKHUCIOTHBIM cocTaB OenkoB. CTpyKTypsl OenkoBoil Mmosekynbl. [lepBuunas
CTpYKTypa Oenka, NenTHIHas CBA3b. BTOpHUHas, TpeTuyHasi, Y4eTBepTUYHAS] CTPYKTYPHI.
Henatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QyHKIUu
oenkoB. Ilpuonul.

VYrineBoapl. MoHoOcaxapupl, JUcCaxapubl, OJHMIOCaXapuipl W IMOJHCAXAPUIBL.
OOmumii TIaH CTpOeHUS M (PU3UKO-XUMUYECKUE CBOMCTBA yIiieBOJI0B. buomornueckue
(GYHKIIH yTIIEBOIOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoMcTBa. Kiaccudukanus IUNUAOB.
Tpurnunepuabl, GochoIUnuIbl, BOCKU, CTEPOUIbl. buonornueckue GyHKIMH JUATTHAIOB.
OO6mue cBoiicTBa  OMOJIOTMYECKUX MeMOpaH —  TEKydecTb, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, TTOJIYITPOHHUIIAEMOCTb.

Hyxkneunoseie xucnorel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommnementapHoctu. [Ipasuno Yapradgda. Crpykrypa JHK —
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NBOWHAs criupaib. MectoHaxoxaeHue u ouonornueckue ynkuuu JIHK. Buasr PHK.
Oyukuuu PHK B knetke.

Ctpoenue wmoisiekyasl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornyeckue @ynkiuu AT®. BoccTaHOBIEHHBbIE MMEPEHOCUUKH, HX (QYHKIUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexernupoBanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHast OuoyioTHs: OMOXMMHUYECKHEe U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOIIEKYI. Mooderuposanue cmpykmypsi u
dyukyull o6uomonexynr u ux Komniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATIO208.

JleMoHCcTpanuu

IToptpetsl: JI. ITonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel: «PacripefieieHue XUMHUYECKUX AJIEMEHTOB B HEKHBOU MPUPOIEH,
«Pacripenenenue XuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguueckass Tabnuia XUMHUYECKHX JIIEMEHTOBY,
«CtpoeHue MoIIeKyJbl BOAbD», «BelectBa B cocTraBe oOpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYyNb», «CTpoeHHuE MOJIEKY
yIJIeBOI0B», «CTpOCHHE MOJEKYJ JUNUI0BY», «HyKienHoBble KUCIOThDY, «CTpoeHUe
MOeKyJIbl ATD».

OO0opyoBaHKE: XUMUYECKASI TOCY1a U 000pYAOBaHHUE.

JlabopaTtopHasi pabora «OOHapykeHHe OETKOB C TOMOIIbI0 KAaYeCTBECHHBIX
pEaKLIUIN.

JlaboparopHas pabota «MccienoBaHue HYKJIEHMHOBBIX KHUCIOT, BBIJEICHHBIX
U3 KJIIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue U pyHKIIUM KJIETKH

Tunbl  KJIETOK:  JyKapuoThueckas U  MNpokapuotuueckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue mpokapuoTHUYeCKOW KieTku. KmertouHnas creHka OakTepuil W apXxeil.
OcoOeHHOCTH CTpOeHUsl TeTepOoTPO(HON U ABTOTPOPHON MPOKAPUOTUYECKHX KIIETOK.
MecTo U poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHue W (GYHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIeTKU. [lmazmarudeckas
MeMOpana (masmaniemma). CTpykTypa IDia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMmOpaHy: maccuBHbIA (Auddy3us, obOnerdy€HHas
muhdy3usi), aKTHUBHBIM (NMEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIOPT).
[Tomymponnmaemocts MemMOpanbl. PaboTa HaTpuii-kammeBOro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronuro3. Ok3o1uTo3. Kierounas crtenka. Ctpykrypa W (yHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

[uronna3sma. [luto3zone. I[lutockener. JIBukeHwe wnmToria3mMbel. OpraHoubl
kieTkn. OgHoMeMOpaHHBIE OpPraHOWJbI KIETKHU: 3HporazMaruyeckas cetb (OI1C),
anmnapat ['oapIKu, JTU30COMBI, UX CTpoeHHe U (YHKIUU. B3auMocCBs3b
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OJTHOMEMOpPAHHBIX OpPraHOMAOB KiIETKUM. CTpoeHHE TPaHyJSIPHOTO PpETUKYIyMa.
Mexanusm wnanpasenenusi 6eakos 6 IIIC. CuHte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. ['nmankuii (arpaHyisipHbIA) SHAOINIA3MATHUYECKUN PETUKYIIYM.
CekperopHast (ynkiusi anmnapatra [onbmxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra 6enxos 6 annapame I onb0xcu. TpaHCIOPT BEILIECTB B KIIECTKE.
Bakyonu pacturenbHbix kiietok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUU, TUTACTUIBL. [Ipoucxodcoenue
mumoxonopuit u niracmuod. Cumbuoeenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIUA MUTOXOHJpUH U 1iacTui. [lepBuuHble, BTOPUYHBIE U CIIOKHbBIC
miacTuAbl  (POTOCHMHTE3UPYIOMIMX  DYKAPUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIINX PACTEHUHU.

HememOpannbsie opranouasl kietku CrpoeHHe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. Ilpomescymounvie gunamenmol. MUKpo(hUIaMEHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHUE U JIBHXKEHUE
KIYTUKOB M  pecHMYeK. MukporpyOouku unuroruiasmel. Llentpuons. benku,
accoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopmsie 6enxu.

Anpo. O6Gomouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIIIKH, HX CTPOCHHUE U
¢bynkuuu. AnepHslil 0enkoBblid MaTpuke. [IpocTpaHCTBEHHOE PACON0KEHHE XPOMOCOM
B UHTep(ha3HOM siipe. Dyxpomamun u cemepoxpomamun. belkun XxpomMaTuHa — TUCTOHBI.
Jlunamuka sa0eproti 060104KU 8 Mumo3se. A0epHbvili mpaHcnopm.

Knerounbie BkmtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3SyKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabnuibr 1 cxeMbl: «CTpOoeHHE SyKapUOTHUECKOM KIeTKN», « CTpOoeHHE KUBOTHOM
KIIETKN», «CTpOEHHE pACTUTENBHON KIETKN», « CTpPOCHHE MUTOXOHAPUW», «SAapo»,
«CTpoeHne npoKapuOTHIYECKON KIIETKI.

O6opyioBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOMpENapaThl 0aKTepUaTbHbBIX KIETOK.

JlaGoparopHas padoTa «3yueHue cTpoeHus KIETOK pa3IndHbIX OPraHU3MOBY.

[IpakTuyeckas pabota «M3ydyeHne CBOMCTB KJIIETOUHOU MEMOpaHbD».

JlabGopaTopHass  pabora «McciaemoBanue — 1uia3MoiM3a M JIETIA3MOJIM3A
B PACTUTEIIbHBIX KJIETKaX).

[IpakTtuueckas paboTta «M3ydeHWe NBWKEHHSI IMTOIUIa3Mbl B PACTHTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BellecTB U NMpeBpallleHle JHEPIUH B KJIETKe

AccuMWIIALIMS M AUCCUMWISIIIUS — JBE CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe oodecrieueHue kietku: npespaiienne AT B oOMeHHBIX
npoueccax. GepMEHTATUBHBIN XapaKkTep peakuuid KIETOYHOro MeTaboIn3Ma.

10
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depMeHThl, UX CTPOEHHE, CBOMCTBA M MexaHu3M aeictBua. KopepmeHTsl. OTnnuus
GbepMEeHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUNA OT pPa3INYHbIX
(haxkTOpOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCUEHHbIL
U oxcueeHHwlil pomocunmes y bakmepuii. Ceemocobuparowjue nuemenmsl U NUSMeHmbl
peakyuonno2o yewmpa. Ponb XjoporutactoB B mpoiiecce ¢orocuHTe3a. CBeTroBas u
TeMHoBas ¢aspl. Pomoovixanue, Cs., C4-u CAM-munwvt homocunmesa. IIpolyKTUBHOCTb
doTtocunte3a. BiusgHue paznuuHbIX (PAKTOpPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIIHUPYIOIIUE
OakTepuu, >Kele300aKTepuu, CepoOAKTEPHUH, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHUHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxkeHus © UX
UCIIOJIb30BAaHUE  YETIOBEKOM.  AHa’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH B BO30YIUTEIN OOJIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTamnbl dHEpPreTuyeckoro oomeHa. IloAroToBUTETHHBIM
sTarn. ['nkonn3 — 6ECKUCIOPOIHOE pacIEIICHUE TIIFOKO3BI.

buonornueckoe OKHCIEHHWE, WM KIETOYHOE JAbIXaHue. Ponab MUTOXOHIpUUI
B Mmpolieccax Ouosiorundeckoro okucienus. [{uxamyeckue peakiuu. OKUCITUTETBHOE
dbochopunupoBanue. Duepeus membpanno2o cpadueuma npomonos. Cumumez ATD:
paboma npomonnoti AT@-cunma3zwi. [IpeumyniecTBa adpoOHOro MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpersr:  [x. Ilpuctim, K.A. Tumupszes, C. H. BunHorpanackuii,
B. A. Durenwrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «DHEepreTuueckuit oomMen», «buocunTes
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTERY.

OOopyoBaHKE: CBETOBOM MHUKPOCKON, OOOpPYIOBaHUE MJi MPUTOTOBICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGoparopHas pabGora «M3ydyeHHe KaTAIMTHYECKOH aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanaasbl)y.

JlaboparopHas paboTa «M3ydenue pepMeHTaTUBHOTO pacIIeIICHUs MEPOKCUIa
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX.

JlabopaTopHas pabora «CpaBHEHHUE MPOIECCOB (POTOCHHTE3A M XEMOCHUHTE3a».

JlaboparopHas pabota «CpaBHEHHE IPOLIECCOB OPOKEHUS U JIBIXaHUSD.

Tema 7. Haciiencrsennasi MHpopManus u peajau3anus €€ B KJIeTKe

Peaknun wmartpuuyHoro cuHres3a. I[IpyHUMN KOMIUIEMEHTAPHOCTA B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoOUW nuH(popMmaiuu. ['eHeTuuecKkuii Ko,
ero coucTtBa. Tpanckpunuus — matpuunbid cuaTe3 PHK. [IpuHiumne! tpanckpunumm:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIEIbHOCTb, ACHMMETPUYHOCTb. Cospesanue
mampuunwvix PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.

11
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBus 6mocunrtesa 6enka. KoaupoBanue aMuHOKHUCIIOT. Poiib pubocoM B OMOCUHTE3E
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enos. Opranuszanus TreHoMa
y TMPOKAPUOT U IYKApHOT. Perymnsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHno). Monexkyrapublie Mmexanuzmvl 3KCHpecCuu 2eHOo8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiusi 0OMEHHBIX
npolieccoB B kiieTke. KietouHslit romeocras.

Bupycel — HekinetouHble (OpMBI KU3HU W OOJMratHele mapa3uThl. CTpoeHwue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHHvill yuxi
JHK-cooeporcawux eupycos, PHK-codepoicawux supycos, bakmepuogacos. Obpammasi
MPAHCKpUnyus, pesepmasa, unmezpasa.

BupycHbie 3a0oseBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN]], COVID-19,
COIMAJTbHBIE M MEAWIIMHCKHE TTPOOIIEMBI.

buoungpopmamura: ummeepayus u awanuz oOoavuwux maccusos («bigdatar)
CMPYKMYPHBIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

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

Tabmuiel 1 cxeMmbl:_ «buocunTe3 Oenka», «l'eHeTnueckuid Kom», «BuUpycChD,
«bakrepuodarm.

[IpakTuueckas padora «Co3anue MO BUPYCay.

Tema 8. 7JKu3HeHHBIN UK KJIETKH

Knerounsrit uki, ero nepuojsl U perynsusa. Muatepdasza u mutrosz. OcobeHHOCTH
NpoLIECCOB, TMpoTeKarmux B HHTepdaze. I[loarotoBka KIETKM K JICJICHUIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbii cunte3 [JHK — pernmmkaums. Ilpuanuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTD, MTOJYKOHCEPBATUBHBIN CUHTE3, AHTUNAPAIUIEIBHOCTh. MeXaHU3M
permukaiuun  JIHK. Xpomocomer. Crpoenne xpomocom. Tenomepsl M Ternomepasa.
XpOMOCOMHBII HaOOp KJIETKM — KapHOTUIM. JMIUTOMAHBIA W TaryIOMAHBIA HAOOpPHI
xpoMmocoM. ['omonornynbie XxpoMocomsl. [10510BbIE XPOMOCOMBI.

Jlenenue knetkn —Muto3. CTaiuu MUTO3a U TPOUCXOIAIINE B HUX MPOLECCHI. THUIIBI
MuTO3a. Kapnoknnes u HUTOKUHE3. broaornyeckoe 3HaueHUue MUTO3a.

Perynsiuus MUTOTHUECKOTO ITMKIIA KiIeTKHU. [IporpamMmmupyemast kietouHasi TuOess —
arnonTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIMOHAlIbHAsE TE€HOMHKA. MexaHuzmol
npoaugepayuu, oughghepenyuposxu, cmapenus u cudenu kiemox. «LJugpposas knemra» —
ouounpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanuu

Tabmumer u cxeMbl: «KHW3HEHHBIM IUKI KJISTKH», «Mmuto3», «CTpoeHue
xpomocomy, «Pemmmkanus JJHK.

12
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OO6opyi0BaHME: CBETOBOM MHUKPOCKOII, MUKpomnpenapaTsl: « MUTO3 B KJIeTKax
KOpEIIKa JIyKay.

JlaGopartopHas paboTa «/3ydyeHue XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

JlabopaTtopHas pabora «HaOnroneHue MuTo3a B KIETKaX KOHYMKA KOpEHIKa JyKa
(Ha TOTOBBIX MUKpOIIpENapaTax ).

Tema 9. CTpoenue u (pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHu3MoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIC,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUSI M KU3ZHENEATEIbHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
bakrepun, apxeu, OAHOKIETOYHBbIE TPHUOBI, OIJHOKJIETOYHBIE BOJOPOCIHU, IPYrUe
poTUCThl. KONOHMaNbHBIE OPTraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpraHusMm Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIBI pPacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasi, MOKPOBHA,
IpPOBOJALIASl, OCHOBHAs, MexaHuyeckad. (OCOOEHHOCTH CTpPOCHMs, QYHKUUH U
PACITONIOKEHMS TKAHEN B OPTaHaX PACTCHUM.

TkaHW >KMBOTHBIX M YEJOBEKA. THNBI >KUBOTHBIX TKAHEW: OJIUTEIHAIbHAS,
COCIMHUTENbHASA, MbllIeyHasi, HepBHasg. (OCOOEHHOCTH CTpPOCHHs, GYHKIMH U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHepaTUBHBIE OpraHbl pacTeHnd. Opranbl U CUCTEMBI
OpPraHoOB KMBOTHBIX U 4esloBeKa. DYyHKIIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapyKHbIi U BHyTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COCIMHEHUS KOCTEMN.

JIBvokeHue opraHu3MoB. [[BMKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
JKT'YTUKOBOE, PECHUYHOE. /[BUKEHUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3Mbl U HACTHUM.
JIBr>keHME MHOTOKJIETOYHBIX >KMBOTHBIX M UeJIOBEKa: MbllleyHas cucteMa. Pediekc.
CkeeTHbIE MBIIIIBI U X padoTa.

IIutanue opranm3mos. [loriomenue BOABI, YIVIEKMCIOTO ra3a U MHUHEPAJIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XKUBOTHBIX. BHYTPHUMOJOCTHOE M BHYTPHUKIETOYHOE
nuieBapenue. [Iutanre mo3BOHOUYHBIX JKUBOTHBIX. OTAENbI MUIIEBAPUTEIHHOTO TPAKTA.
[TueBapurenbHbie Kemne3bl. [TueBapurenbHas CUCTEMA YEII0OBEKA.

Jlpixanue opranu3moB. Jprxanue pactenuit. [[pixanue sxuBoTHBIX. [{udy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe apixanue. JlprxarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIOKHEHUE CTPOCHUS JETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIXaTenpHas cuUcTEMa
yejaoBeKa. MexaHu3M BEHTWIIALMU JIETKMX Y NTUILl U MIEKoNuTarommx. Perynsmus
nbIXaHus. [[pixareabHbie 00bEMBI.

TpaHcOpT BEWIECTB y OPTaHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcnopT
BEILIECTB Yy >XMBOTHBIX. KpoBeHoCHast cucrtema m €€ opranbel. KpoBeHocHas cucrema
ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepale, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
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KpOBOOOpaIeHHs. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Brinenenne y oprann3MoB. BeineneHue y pacteHuid. BbiieneHue y >KHMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranel BblaesneHus. OuiabTpanus, CeKpeuuss 1 00paTHOe
BCAChIBaHHE KaK MEXaHW3Mbl pPabOTBl OpraHoB BbieNeHUs. CBs3b MOJOCTH Teja
C KPOBEHOCHO! W BBIIETUTENBHONW CUCTEMaMU. BrljienieHue y Mo3BOHOYHBIX KUBOTHBIX
u uenoBeka. [louku. Ctpoenue U QpyHKIMOHUpOBaHUE HePpoHa. OOpa3oBaHNEe MOYH y
YeJoBeKa.

3amuTa y Opranu3MoB. 3aliTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopsl OakTepHii
Y LHUCThl NPOCTEUIINX. 3allliTa Y MHOTOKIETOUYHbIX pacTteHui. Kyrtukyna. Cpencrsa
MaCCUBHON M XUMHYECKON 3aIUThl. OUTOHIINUIEI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOU3BOJAHBIC. 3alllUTa
opranuszma ot Oozne3Hell. IMmyHHas cucrteMa 4denoBeka. KIeTouHbIl U rymMopaIbHBIH
UMMYHUTET. BpoXa€HHBI 1 npuoOpeTéHHbIl cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanuTenbHble OTBETHI OpraHu3MOB. Pojb BpOXKIEHHOIO MMMYHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxuMoCTh U peryisiuus y OpraHu3MoB. Pa3gpakuMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npaxnuMocTs U perynsiuus y pacteHuid. POCToBbIE BemiecTBa
Y X 3HAYCHHE.

HepBHas cuctema u pediekTopHasi peryJisius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJIBl. DBOJIOUMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y IKUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIICKCHI.

I'ymopanbHas perynsnus 1 9HAOKPUHHAs CUCTEMA )KMBOTHBIX U YesIoBeKa. JKemnessl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHJOKPUHHOM cucteM. | unoranamo-runoduszapHas cuctema.

JleMoHcTpanuu

[Toptper: U.I1. I1aBnos.

Tabmuubr U cxembl: «OJIHOKJIETOYHBIE BOAOPOCHW», «MHOTOKIETOUHbIE
BOoJIOpoCiny, «bakrtepun», «lIpocteimmuey, «Opransl IBETKOBBIX pacTeHUN, « CHCTEMBI
OpraHOB ITO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOeHHE HACEKOMBIX», «TkaHH
pactenuity, «KopHeBbie cucteMb», «Ctpoenue ctedis», «CTpoeHue IUCTOBOM
IJJACTUHKWY, « TKaHM XKUBOTHBIX», « CKeJleT uenoBekay, «[IumeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucreman, «Koxay,
«Mpblieunass cucreMa», «BblmenurenbHas cucTeMa», «OHIOKPHHHAs CHCTEMAa,
«Ctpoenne Mbib», «MmMmyHuter», «KumednonosoctHeie», «Cxema NUTaHUS
pactenunit», « KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», « CTPOCHHE THAPHI»,
«CtpoeHue mianapun», « BHyTpeHHEe CTpOCHHE J0KI€BOT0 uepBs», «HepBHas cucrema
pei0», «HepBHas cuctema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHasg cucrema muekonurarommx», «HepBHas cucrema
yesoBekay, «Peduexcy.
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OO0opy/ioBaHKE: CBETOBOW MHKPOCKOI, MHUKPONPENapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIpbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBIX
OTZEJIOB, BJIAXKHBIE IIpENapaTbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIUH
0ECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa, OO0OpyJOBaHWE IJisi JEMOHCTpAIUU
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclIeIUIeHus Kpaxmana U OelIKOB Mo/
nercTBUeM (PEpMEHTOB, OOOpYAOBAaHHME HJIsi JEMOHCTPALIMHM OIBITOB O H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJbHbIX JBHKEHUIN, MOAEIH TOJIOBHOTO
MO3ra pa3JInyHbIX JKUBOTHBIX.

JlaGoparopHas padota «/3yueHre TkaHel pacTEHUI.

JlabopaTopHas pabota «M3yueHue TkaHen KUBOTHBIX).

JlabopaTopHas pabora «/3ydeHne opraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. PasMHoKeHUe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOXKEHHSI OPTaHU3MOB: OeCIoioe (BKIK0Yasi BEFETATUBHOE) U MOJIOBOE.
Bunpr Oecrnonoro  pa3MHOXKEHHS: IOYKOBAaHUE, CHOPYJSIMS, (pparMeHTalus,
KJIOHHUPOBAHHE.

ITonoBoe pazmuoxeHue. [lonoBbie kieTku, wim ramersl. Meno3. Ctagun Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICT MeHo3a H
ITOJIOBOTO mpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. llonoBwIe Kemnesbl.
OOpaszoBaHue W pa3BUTHE MOJIOBBIX KJeTOK. Cmepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHEe U AMOPHOHAIBHOE  pa3BUTUE  KUBOTHBIX.  CHocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHOJIOTHS — HayKa
O pPa3BUTHH OPraHu3MoB. Mopgocenes — oona u3 21asHuIX Npoodiem 3MOPUONO2UML.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cranum 3MOpHOTreHe3a >KUBOTHBIX
(ma npumepe narymku). Jpobrnenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
HedepmunuposarnHoe opooaenue. bracmyna, munot 61acmyn. OCOOEHHOCTH IPOOIICHUS
MJICKOTTUTAIOIINX. 3apPO/IbIIIEBbIC IUCTKU (TacTPyJIALNs ). 3aKiIa/ika OpraHOB M TKaHEH 13
3apOJBIIIEBBIX JINCTKOB. B3anMMHOE BIMSHUE 4YacTed pa3BUBAIOIIETOCS 3apojbllia
(oMOpuoHaIbHAsT WMHAYKITMS). 3aKiiajika TUTaHa CTPOCHUS YKUBOTHOTO KaK pPe3yJbTar
UEpapXUYECKUX B3aMMOJICHCTBUIA TeHOB. BrnusHue Ha >MOpHOHANBHOE pa3BHUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u pa3zutue xuBoTHBIX. [locTamOpuonanbubiii mepuo. [IpsmMoe u HenpsiMoe
passutne. Pa3Butne ¢ Mmeramop$ho3oM y OECIIO3BOHOUYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaY€HUE MPSAMOTO W HEOPSIMOTO PA3BUTHSL, HX PACHPOCTPAHECHHE
B ripupojie. Tumsl pocTa ;kMBOTHBIX. DAKTOPHI PETYISLUHA POCTA KUBOTHBIX M YEIIOBEKA.
Craguy mocTIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX 1 YesioBeka. [leprnoapl oHTOTeHE3a
yenoBeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxenue u pazsutue pacreHuil. ['amerodur u cnopoput. Meiio3 B JKU3HEHHOM
nukie pacrenuit. O0pa3zoBaHue crop B mpoiiecce merosa. ['lameroreHnes y pacTeHU.
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Omnnog0TBOPEHHUE W PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. [[BOMHOE OMIIOJOTBOPEHUE
y LIBETKOBBIX pacTeHuil. OOpa3oBaHUe U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIUNA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuiet u  cxembl: «BereratuBHOe pa3MHOXkeHUE», «Tumel Oecnoyioro
pasMHOXEHUsD», «Pa3sMHOXEHHE XJIaMHIOMOHAAb», «Pa3MHOXKEHHWE IBIJIEHBDY,
«Pa3smHOXkeHue ruape», «Meno3», «Xpomocomsl», «l'amerorenes», «CrtpoeHue
SUIIEKIIETKH U criepMaTo3onia», « OCHOBHBIE CTaIuU OHTOreHe3a», «IIpsimoe u Henmpsimoe
pa3Butue», «Pa3BuTHe ManucKoro xyka», «Passurue capanum», «PazButue nsarymkun»,

«JIBOIHOE OMJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUN», « CTpOEHHUE CEMSH OJTHOAO0JIbHBIX
Y JIBYJIOJIbHBIX PacTeHUI», «KU3HEHHBIN IIUKI MOPCKOM KAy CThD», « KM3HEHHBIN UK
MXxa», « KU3HEHHBIN LMKJI TAaMIOPOTHUKAY, «  KM3HEHHBIN [IUKJI COCHBDY.

OOopyoBaHKE. CBETOBOM MHMKPOCKOI, MHKpOMpenaparsl SHIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas pabora «V3ydyeHne CTpPOEHHsSI NOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpernapaTax».

[IpakTuyeckas pabotra «BbisiBIeHHE TNPU3HAKOB CXOJCTBA  3apojbllIeH

ITIO3BOHOYHBIX KUBOTHBIX).
Ha6opaTopHa51 pa60Ta «CTpOGHI/IC OpraHoOB pa3MHOKCHH: BbICIINX paCTeHHﬁ)).

Tema 11. 'eHeTuKa — HayKa 0 HACJIeACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUS W Pa3BUTUS TEHETHKU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Poiab 0TeueCTBEHHBIX YUEHBIX B pa3BUTUU F€HETUKU. PaboThI
H.K. Kombnosa, H.M. BasunoBa, A.H. benoszepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TNOHSATHS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeIbHBIE T€HBI, AIbTEPHATHBHBIC IIPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBINA MPU3HAK,
rOMO3UI0Ta, T€TePO3UT0oTa, YMUCTask JUHUS, TUOpHUIbI, TeHOTHI, GeHoTun. OCHOBHbIE
METOAbl ~ TE€HETUKH:  T'MOpUIOJIOTMYECKHH,  LUTOJIOIMYECKHH,  MOJIEKYJISIpPHO-
F€HETUYECKU .

JleMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H.K. Konbsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®mmmnuenko, H.B. Tumodeen-Pecopckuii.

Tabnuupl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbl CKPEILIMBAHUSD.

JlabGoparopHas paboTa «J[po3oduia Kkak 00BEKT FreHeTUUECKUX UCCIICIOBAHUIN).

Tema 12. 3akoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBbiii 3akon MeHenss — 3aK0H eIMHO00pa3us
ruOpuI0B TIepBOTO MoKojeHus. [IpaBuno momunupoBanus. Bropoit 3akon Menaens —
3aKOH pacHIeTUICHHWs] TMPU3HAKOB. lluTomornmueckue OCHOBBI  MOHOTHOPHIHOTO
CKpelrBaHus. [ MmoTe3a 4nucToThl ramMer.
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AHanuzupyromee ckpemuBaHue. [IpomMexyTOUHBI XapakTep Haclel0BaHUs.
Pacmierienre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBHCHMOIO
HaclieJJOBaHUs Mpu3HaKkoB. [{uTomornueckre OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS.

CuersieHHoe HacnenoBaHue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEJOBAaHUE T€HOB, HApYIICHUE CLECIUICHUS MEXIy T'eHaMu. XPOMOCOMHAas TEOpHUs
HACJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHHU3M OIpEIeTeHUs MoJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIe€TepOoramMeTHbld I0J. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaclienoBanre npu3HakoB, CUEIJIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JIEMCTBUE TEHA.
MHOXeCTBEHHBIN AJUJICIIA3M. B3aumonericteue HEaJUICIbHBIX TE€HOB.
KommiementaprHocts. Dnucras. [lonmumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOTOTUYECKUX TPOIECCOB, MOBEJACHUS W KOTHUTHUBHBIX (GyHKUUN. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3SUH — Mapa3suT» U

«XO035IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJS W H3MEHEHHUS
HACJIEJICTBEHHON MH(OpMAILIUK B IOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpaIu

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

Tabmuubr u cxembl: «llepBblii u BTOpoW 3akoHbl Menaens», «TpeTuil 3akoH
MeHnnens», «AHanu3upyrollee CKpelrBaHuey», «HenonHoe TOMHUHHpPOBAHUEY,
«CluermieHHOe HacJieIoBaHUE IPU3HAKOB y Apo3oduibly, «I eHetrnka nomnay, «Kapuotun
yenoBekay, «Kapuotun gpozoduiey, «Kapuotun nrunby»y, «MHOKECTBEHHBIH
ajIean3mMy, «B3auMoeiicTBrEe TeHOBY.

OOGopynoBanue: Mojelb Uil JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3vs THOpPHUIOB
MIEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAllUd 3aKOHA
HE3aBUCHUMOTO HACJEAOBAHUS MPU3HAKOB, MOJENb JJISI JEMOHCTPALUHM CLETJIEHHOIO
HACJIEIOBAHUSI PU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoTipenapar: «Jpo3zoduiay.

[Ipaktuueckas pabora «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y Ip030(UITBI.

[IpakTuyeckas pabora «M3ydeHue pe3yabTaToB AUTHOPUIHOTO CKpEIIMBaHUS
y IPO30(HITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHUYMBOCTH

B3aumopeiictBue reHotuna u - cpeAasl nOpu  (popmMupoBaHUM  (PeHOTHUIIA.
M3MeHunBOCTh NpHU3HAKOB. KadecTBEHHBIE M KOJIMYECTBEHHBIC IIPU3HAKU. Bumiel
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBECHHASI.

MonudpukanmonHass ~ W3MEHUMBOCTh. Pomb  cpeapl B (GOpMHUPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. Hopma peakuuu mnpusHaka. BapuallmoHHbINA psin
u BapuauumonHas kpuBas (B. Horanncen). CpolictBa  MoAu(pUKAIIMOHHON
U3MEHYUBOCTH.
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I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA FTEHOTUIINYECKOW N3MEHUYNBOCTH. Bubl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[AOHHASI.

KoMmOnHaTtuBHasT uW3MEHUYMBOCTh. Meio3 W TMOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BUA.

MyTannoHHass ”3BMEHUYUBOCTh. BU/IbI MyTalMil: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIE U UHAYLIMPOBAHHBIE MYTALIMU. SINE€pHBIE U HUTOIUIA3MATUYECKUE MY TallUH.
ComMarnueckue U moJIoBble MyTalluu. [I[puunHbI BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTUYECKHUX PSAOB B HacleaAcTBeHHOU n3MenunBocty (H.M. BaBuion). Buesnepuas
M3MEHYMBOCTh M HACJIEJACTBEHHOCTb.

Dnuecenemura u 3MUEHOMUKA, POJIb INUSEHEMUYLECKUX PAKMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOG Y OP2aAHUZMOS.

JleMoHCTpanuu

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

Tabmuet 1 cxembl: « Buabl usMeHYUBOCTHY, «MoauUKaIIMOHHASI ©3MEHYUBOCTD,
«KoMOuHaThBHAs W3MEHYMBOCTHY», «Meho3», «OmnomorBopeHue», «l'eHermueckue
3a00sieBaHUs YelloBeKay, « BUusbl MmyTanuiiy.

OO0opyioBaHKE: KUBbBIE U TepOApHBIE IK3EMIUIAPH KOMHATHBIX PACTEHUHN, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapuallMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOW.

[Ipaktuueckas padora «MyTtanuu y 1po30(]uiibl (Ha TOTOBBIX MUKPOTIpErapaTax ).

Tema 14. 'eHeTHKAa Yesl0BeKa

Kapuotunn uyemoBeka. MexayHapoaHas mnporpaMma HCCJIEJOBaHUS T€HOMA
yejgoBeka. MeToJbl M3yUYeHHsS] TeHETHKU 4YeJIOBEKa: T'e€HeaJoTHuuecKuid, OJM3HEIOBbIN,
HUTOTCHETUYECKUW, TOMYJISALMOHHO-CTATUCTUYECKUAM, MOJICKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE ONpEAECICHUE  TECHOTHIA! IIOJJHOTEHOMHOE CEKBECHUPOBAHMUE,
FEHOTUNMPOBaHWE, B TOM uuciae ¢ mnomombto [I[P-ananu3za. HacnencrBeHHbie
3a00yieBaHUsl yejoBeKa. ['€HHbIE W XPOMOCOMHBIC OO0JE€3HM ueyioBeka. boisie3nu
C HACJIEACTBEHHOM IMPEIPACHOJIOKEHHOCThIO. 3HAYCHUE MEIUIMHCKON T'E€HETUKU
B MPEJOTBPAILECHUM U JICYEHUM TEHETHYECKUX 3a0oyieBaHUM denoBeka. Meauko-
F€HETUYECKOE KOHCYJbTHpOBaHUE. CTBOJIOBbIE KIETKU. [IOHSITHE «TE€HETHUYECKOTro
rpy3a». DTHYECKHE AacCIeKThl HCCIEJOBAHUM B 00JIaCTM PEAAKTUPOBAHHUS T€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  ¢akTOphI MOBBIIICHHOM YyBCTBUTEJIILHOCTHU YyeJloBeKa
K (pu3nueckoMy M XUMHYECKOMY 3arpsi3HEHUIO OKpYKaromieh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JIeMoHCTpaluu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl W3y4eHUS] TEHETUKU
yenoBeKkay, «I'eHeTnueckue 3a00JIEBaHMS YSTOBEKAY.

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

JlomecTuKanus W CeNeKUMs. 3apOokKIACHUE CENECKIMU U JIOMECTUKAlUHU. YUYCHHE
H.N. BaBunoBa o LleHTpax mpouCXOXJAeHUS U MHOTO0OOpa3usi KyJbTYPHBIX PACTECHUM.
Ponb cenekiuu B CO3aHUU COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSANOB B  HACIEICTBEHHONM  W3MEHYMBOCTHU
H.W. BaBuiioBa, ero 3Hau€HHE JJIs CEJICKIIMOHHON PabOTHI.

Metoasl  cenekuMOHHOW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
WHJMBUAYJIbHBIA. DTanbl KOMOMHAIIMOHHOW celeKiuu. VcneiTaHue mpou3BoauTene
1o moToMcTBY. OTOOp MO TE€HOTHUIY € MOMOIIBIO OIIEHKU ()EHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMo1Iblo aHam3a JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METO]l CeEKIIMOHHOM paboThl. PaguaninoHHbINA 1
XUMHUYECKUN MyTareHe3 Kak HCTOYHHUK MyTalluid y KyJbTYpHBIX (POPM OpPraHU3MOB.
Hcnonb3oBaHne TE€HOMHOTO pEIaKTUPOBaHUS M MeTon0B pekoMmOuHaHTHBIX JIHK
JUIS1 TIOJTYYEHHUSI UICXOJTHOTO MaTepHaa Jijisl CeJEKIUU.

[Tonyuyenue nonurmonnoB. BHyTpuBuioBas rubpunuzanus. biuskopoacTBeHHOE
CKpelniuBaHue, wid uHOpumuHr. HepoacTBeHHOE CKpelluBaHUE, WU ayTOPHIUHT.
['eTtepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OtraanéHHas
rubpuauzanus. llpeomoneHue Oecrmoauss MEXBHAOBBIX THOpUIOB. JlocThxkeHUs
CEJIEKIMH PACTEHUN U KUBOTHBIX. «3€1EHAS PEBOIIOUUAN.

CoxpaHeHHE W U3YYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUHM M HX
JTUKUX POJUYEH ISl CO3JaHUS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJbTYp. H3yuenue, coxpamenue u YnpasieHue 2eHeMUYeCcKUMU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBLIX 8  YeNsax  YAVUUeHUs
Cyuecmeyowux U Cco30aHusi HOBbIX NOPOO, JUHULUL U KpPOCCO8, 6 MOM Yucie
C NpUMeHeHUeM COBPEeMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmMuUBHbIX MexXHON02ULL.

JeMoHCTpanuu

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

Tabnuiel U cxembl: «LIeHTpbI TPOUCXOKACHUS U MHOTOOOPa3Hs KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKHUX PSAJOB B HACIEACTBEHHOW W3MEHUYHUBOCTUY,
«Metoapl cenexkuuny, «OTaanéHHas rudpuauzanus», «MyTtarenesy.

JlaGoparopHas pabota «M3yueHue COPTOB KYyJIbTYpHBIX pAcTeHHH U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabora «M3yueHrne MeToI0B CEJICKITUN PACTCHUI.

[TpakTuyeckas pabora «IIpuBuBKa pacTeHuU».

Okckypcus «OCHOBHBIE METOJbI W JOCTHMXKEHMS CEJICKUIMM PACTEHHN |
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IJIEMEHHYI0 (epMy, COPTOUCTIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JaOOPaTOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPA)».
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Tema 16. BnoTexHoJI0THsl M CHHTETHYECKAS OMOJIOTHA

OOBEKTHI, UCTIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEpUCTUKA. TpaiulinOHHAst OMOTEXHOJIOTHS: XJI€OO0eUEHuE,
NOJly4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTMUYECKUI CHHTE3.
OOBeKThl MUKPOOMOIOTUYECKUX TexHoJorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U
BUTAMHHOB.

Co3aHre TEXHOJOTMM W HWHCTPYMEHTOB LEJIECHAIIPaBICHHOIO W3MEHEHHs U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IIOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEUAIOIINECS B IPUPO]I€ OMOCUHTETUYECKUE MTYTH.

Knerounas wumxkeHepus. MeTonpl KyIbTypbl KIETOK W TKaHEW pPACTECHUU U
KUBOTHBIX. Kprobanku. Comatnyeckass ruOpuau3anus 1 COMaTUUECKU IMOPUOTEHE3.
Hcnonp30BaHne TramioOnIOB B CEJIEKUWH pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATLHLIX U NOAUKIOHATbHBIX AHMUMeEN 8 MeOUyUHe.
M cKycCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTpYKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAlMK SJep KIETOK. 1exnHonozuu 0300po6eHus,
KYIbMUBUPOBAHUA U MUKDOKIOHANILHO20 — PASMHONCEHUA  CEeNlbCKOXO3AUCHEEHHbIX
KYI6myp.

XpoMOCOMHass M T€HHasg WHKEHepusa. VICKyCCTBEHHBI CHHTE3 TE€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTrkeHns U MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. DKOJIOTUYECKHE U
TUYECKHUE MPOOIEeMbl TEHHOW UHKEHEPUHU.

MenuuuHckue OuotexHonoruu. IloctreHomnHass uudpoBas MenunuHa. [II[P-
nuarHoctuka. MeTaOoIOMHBINA aHANN3, FTEHOLIEHTPUUECKUN aHATIN3 MPOTEOMa YeJI0BEKa
JUTSL OLICHKM COCTOSIHMSI €ro 370pOoBbs. Mcronb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi paka. J3D-OmommkeHepuss s pa3paboTKu  (yHIaMEHTANIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUs KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEpHOTO  OWonpuHTMHra u  ckaddonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON METUIIUHEI.

CoznaHne BEKTOPHBIX BaKIUH C LEIbI0 00eCeueHrss KOMOMHUPOBAHHOMN 3aIUThI
or  Bo3Oyautener  OPBU,  ycraHOBieHHME  MOJEKYJISIPHBIX  MEXaHHU3MOB
¢dbynkunonupoanusi PHK-copepskammx BHPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHbIE
3a00JIeBaHuUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «/crnoap30BaHKEe MHUKPOOPTaHU3MOB B IPOMBIIIJICHHOM
IIPOU3BOACTBEY, «KileTouHast HH)KEHEepUs», «I eHHask HHKEHEPUS.

JlaGoparopHas pabota «/3yueHrne o0bEKTOB OMOTEXHOIOTUI.
[TpakTnueckas pabota «IlomyueHne MOIOYHOKHUCIBIX TPOTYKTOBY.
Okckypeusi  «buorexHomnoruss —  BaxkHeWIIas — MPOU3BOJAWTENbHAas  CHJA

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIEHU B 0M0J10T UM

OBomonnonHasa Teopust Y. JlapsuHa. [IpeaAnochUTKM BO3SHUKHOBEHUS JapBUHUA3MA.
JKu3Hb 1 HayuyHas nesrenbHOCTh Y. JlapBuHa.

JIBrokymiye cuiibel 3BojirolnH BuAoB mo Y. /lapBuHy (BBICOKAasE MHTEHCUBHOCTb
Pa3MHOKEHHUS OpPTraHU3MOB, HAaclEACTBEHHAs U3MEHUUBOCTh, OOpH0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmiierne cuaTeTHUeckoi Teopuu sBomoruu (CTD). HeiirpansHas Teopwus
sBomoIuU. CoBpeMeHHas 3BOJIIOIIMOHHAs OUOIOTHs. 3HAaU€HHUE SBOJIIOIIMOHHON TEOpUHr
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, K.b. Jlamapk, 3.K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. UerBepukos, .. [lImaneraysen, /Ix. Xonneiin, [1.K. benses.

Tabmumpsl n cxemsl: «Cucrema xuBoi npupoas! (no K. Jlunuerw)», «JlectHuna
XKUBbIX cymectB (mo Jlamapky)», «MexanusMm (GopMupoBaHUs TPHUCHOCOOICHUN
y pacteHuii U uBOTHBIX (mo Jlamapky)», «Kapra-cxema MapuipyTa OyTELIECTBUS
Y. Napsunay, «Haxoaku Y. Hapsuna», «Dopmbl 60ps0sI 3a cymecTBoBaHue», «Ilopoabl
roiyoei», «MHorooopasue KyiabTypHbIX (opMm KamycTel», «llopoabl moMamHux
KHUBOTHBIX», «CxemMa oOpa3oBaHusi HOBBIX BuIoB (mo Y. JlapBuny)», «Cxema
COOTHOILECHMSI JBWKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IOJOKEHHUS CHUHTETUYECKOMN
TEOPHUH SBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLHSA U €€ Pe3yJibTaThl

[Tommynsiiust Kak 3JIeMEeHTapHast €AMHULIA 3BOIIOIMU. COBPEMEHHbBIE METOAbI OLICHKH
T€HETUYECKOr0 pa3HooOpa3usi W CTPYKTyphl mnonyysauuid. M3meHenwe reHodoHaa
NOMYJISILMKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecusd [x. Xapau, B. BaiinGepra.

OneMeHTapHbIe (HAKTOPBI (IBUKYIIHUE CUIIBI) IBOIIONUK. MyTaIllMOHHBINA TIPOLIECC.
KoMmOunatuBHass wu3MeHunMBOCTh. JIpeid) TeHOB — chydailHble HEHaNpaBJIEeHHBIC
W3MEHEHMUsSI 4acToT auiened B nomyisanusx. Oddext ocHoBatens. Ighghexm
oymuLiouno2o 2opaviuika. CHudceHue 2eHemu4ecko20 pazHooOpasus. NPUYUHBL U
cneocmeus. Ilposenenue sgpghexma Opeiicha 2eno6 6 OONbWUX U MANLIX NONYIAYUSIX.
Murpamuu.  W3onsmus  nomynsiiuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ounonornyeckas (penpoyKTUBHAS).

EctecTBeHHBII 0TOOp — HANPABIISIONIMK (haKTOp 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: JBWXKYIIHUNA, CTAOMIM3UPYIONMINN, pa3pbiBatommii (Au3pynTtuBHbii). [lomoBoii
0T00p. BO3HMKHOBEHHE U 3BONIOLMS COI[UATBHOTO MOBE/ICHUS dKUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yJbTar MHUKPO3BOJIIOIUH.
Bo3HukHOBeHHE MPUCTIOCOONEHUN Yy OpraHu3MoB. ApoMop(o3bl UM UAMOATANTALUU.
[Ipumepsl MpUCTIOCOOTIEHUN y OpPraHU3MOB: MOpPQoOJOTHUYECKHE, (U3HOIOTUYECKUE,
OnoxuMuYecKue, nopereHyeckre. OTHOCUTENIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputepunm U CTpyKTypa. BupooOpa3oBanue Kak pe3ysbTar
MUKPOAIBOTIOIMH. M30msmms — kimtoueBoit ¢aktop BumoodpazoBanus. [Iytu u crmocoObt
BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIOMaU3alus, rudpuanszanus). JJIMTeaIsHOCTb
HBOJIFOLIMOHHBIX IPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO pa3HO00pasusl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3pa0OTKe HAYyYHBIX METOJIOB COXPaHEHHUS
OouopaszHooOpazusi. MHUKPOIBOJIONUA M KOJBOJIOIUS Mapa3uTOB M HUX XO35EB.
Mexanu3mbl GOpMHUPOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM M CITIOCOOBI OOPHOBI C HEl.

JleMoHcTpanuu

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

Tabnuub! U cxembl: « MyTallMOHHAsT U3BMEHUYMUBOCTHY, «IlOMyIsIIIMOHHAS CTPYKTYypa
Buja», «Cxema mposiBneHusi 3akoHa Xapau—BaitHOepra», «J/IBwkymme Ccuibl
IBOJIIOLUUY,  «DKOJIOTMYECKass M30JsUUs  MONYJALMA  CEeBaHCKOW  Qopenm»,
«T"eorpaduueckasi U30JALMS JIMCTBEHHUIIBI CUOMPCKOM U JUCTBEHHUIIBI J1aypCKOI»,
«lTonmyALMOHHBIE BOJIHBI YHCIEHHOCTH XHWIIHUKOB M JKepTB», «(Cxema JeulcTBUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl 00phOBI 3a cymiecTBOBaHUEY», «HIyCTpUambHBIM
MenaHnu3zMy», «KuBbie uckomaembiey, «IIOKpOBUTENLCTBEHHAS OKpAacKa >KUBOTHBIXY,
«lIpenynpexnaromas OKpacka JKUBOTHBIX», «®DHU3HOJIOTMYECKHE  aJallTalumy,
«IIprcnocoOIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bungay, «Busi-
nBOMHMKW», «CTpykTypa BHAa B mnpupoae», «Crnocodbl BUI000pa30BaHUMD,
«T'eorpadmueckoe BuI000pa3oBaHHE TPEX BHUJAOB JAHABIIEH», «IDKOJIOTHUECKOE
BHJI000pa30BaHKWe BUJIOB CUHUID, «llommmiounbl pacreHmit», «KamycTHo-penedHbIit
ruopuy.

OO6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, 4Uydesia MNTHI] U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPHUCIIOCOOJICHUM, Yydesia MTUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBieHHE U3MEHUYHUBOCTH Y 0OCOOEH OTHOTO BUAAY.

JlabopaTtopHas pab6ora «lIpucnocobieHuss OpraHu3MOB W HUX OTHOCUTEIbHAs
11e71eCO00pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OIOTUIECKOMY KPUTECPHUIOY.

Tema 3. Makpo3BoJiIous U €é pe3yJibTaThl

Meronsl u3ydeHHs Makpo3BOJoUMU. llaneoHTonormdyeckue MeTonbl U3y4EHHs
sBommouu. [lepexoansie Gopmbl U GUTOTEHETUYECKUE PSAABI OPTaHU3MOB.

buoreorpaduyeckue metonpl uydeHus sBoioruu. CpaBHeHue (Quiopsl U (hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emiuud. Bunabl-sHAEMUKH U
PEJHUKTHI.

OMOpHOJIOTUUECKHME U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HU3yYEHHUS
HBOMIONMU. ['eHeTHYecKMe MEXaHU3Mbl DJBOJIOLUMUA OHTOT€HE3a U  TOSBIICHUS
HBOJIIOIMOHHBIX HOBLIECTB. ['OMOJIOTHYHBIE M aHAJIOTMYHBIE OpraHbl. PyniuMeHTapHbie
Oprasbl U aTaBU3Mbl. MOJIEKYJISIpHO-T€HETHYECKHE, OMOXUMUYECKUE U MAaTEMAaTUUECKUE

22



®denepanpHas padouas nporpamma | buonorus. 10-11 kmaccer (yriyOaE€HHBIH ypPOBEHB)

METOABl M3YyYEHMs] OBOJMIOUMH. ['oMosornusble TeHbl. COBpEMEHHBIE METOJbI
MOCTPOCHUSA (PUITOTEHETHUECKUX JIEPEBHEB.

XPOMOCOMHBIE MYyTallMU U 3BOJIIOLMS T€HOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIA) OHBONIONUHU. [lpunyun cmenvl @GyHKYULL.
HeoOpatumocTs »3Bomouuu. ApantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIFOLIMY.

JleMoHcTpanuu

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

Tabmuupl u cxembl: «QDWIOT€HETUYECKUN PsA  JIOMAaan», «ApPXEONTEPUKC),
«3Bepo3yOnlie smeps», «Creronedanbn, «Punnodpurs», «CeMeHHbIE TAaIOPOTHUKW,
«buoreorpaduueckue 30861 3eminy, «Jpeiid KOHTUHEHTOBY, «PenukThy, «HauaabHble
CTaauu 3MOPUOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIX», «lOMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHb», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W muMIaH3e», «[JaBHble  HampaBieHus — 3Bodouun», «Oomue
3aKOHOMEPHOCTH 3BOJTIOLII.

OOopyznoBaHKe: KOJUJIEKIIMH, TepOapuH, MYJSDKM HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJSKA TOMOJIOTHYHBIX, AHAJOTWYHBIX, PYAUMEHTApHBIX OPraHoOB U
aTaBU3MOB, KOJIJIEKIINA HACEKOMBIX.

Tema 4. IlpoucxoskaeHne U pa3BUTHE KU3HU HA 3emJie

HayuHble runoTe3bl NpOUCXOKIEHUS KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIEePMUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU >KM3HU (KpeauumoHusMm). ['umoresa
ITIOCTOSTHHOTO CaMO3apOXkKACHUS KU3HU U €€ omnpoBepkeHue onsitamu @. Penw,
JI. Cnannanuanwy, JI. ITactepa. [TpourcxoxaeHue »u3HU U acTpOOUOIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHas (Teojoruyeckas)
ABOJIONMS. XHUMHUYECKAsT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranumdeckux. Ombir C. Mwumnepa u ['. HOpu. OOpa3oBaHue NOJUMEPOB
3 MmoHoMmepoB. KoanepBatnas runore3a AWM. Onapuna, runore3a nepBUYHOro OyIL0HA
Jx. Xonneitna, reHerudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emuin 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKHU.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAsE W AOCOJIIOTHASI TE€OXPOHOJIOTHS.
['eoXpoHOJIOrMYECKasl IKaja: 30HbI, 3pbl, IEPUOIBI, SIIOXH.

Hauvanpuble sTanbsl opraHndeckou sBostouuu. [losBiieHUME M 3BOMIOIMSA IEPBBIX
KJIETOK. DBOJtoLMs MeTabonu3Ma. Bo3HukHOBeHHE nepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJIOT MEepBBIX Ha 3emiie cooluiecTB. CTPOMATOIMTHI.
ITIpokapuOThI U DyKapUOTHL.

[Ipoucxoxnenne »3ykapuoT (CUMOMOTEHe3). DBOJIOLMOHHOE MPOUCXOXKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOLMM BbICHIMX pacTeHuil. OCHOBHbIE apOMOP(O3bI
pacteHuii. Beixon pacrenui Ha cyury. [losBiieHne ciopoBBIX paCTEHUN U 3aBOCBAHUE
uMmu cymn. CemeHHble pacteHus. [TporcxoxieHre HBETKOBBIX PACTEHHM.
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OcCHOBHBIE 3Tanbl JBOJIIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKWM3HB B BOAE. OBOJIOIUSA [O3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentimii. [IpoucxoxaeHne MICKONUTAIONUX U TTHII.
[Mpuniun kmoueBoro apoMopdosza. OcBoeHue OeCrO3BOHOYHBIMU U MO3BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepPUOoJaM: apxeH, IpPOTEPO30i, MaJeo30i,
M€3030i, KaiiHO30i. OOIas XapakTepuCTHUKa KIMMaTa U T'eOJOTMYECKHX IPOLIECCOB.
[TossBneHME W paclBET XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBHUS H
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHHUSI — OKOJOTHYECKHME KpHU3UCH mpouuioro. IlpuunsHbl u
CIEACTBUSA MAacCCOBBIX BbIMUpaHUW. COBPEMEHHBIM DKOJOTMYECKUM KPHU3UC, €ro
ocobennoctu. [Ipobiiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cucTteMa opraHudeckoro wwupa. [lpuHinmnsl kiaaccubuxanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKHE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, .M. Meunukos, A.1. OnapuH,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombiTa ®@. Pemm», «Cxema ombita JI. Ilacrepa
10 M3YUYCHHUIO CAaMO3apOKIEHUS KU3HN», «Cxema onbita C. Muiepa, I'. FOpw», «3Tarbl
HEOPraHUYEeCKOM HBoonun», «l'eoxpoHonormyeckas mkanay, «HavanbHble 3Taribl
OpraHU4ecKoi sBoonUn», «Cxema 00pa3oBaHMs JYKAPUOT MYyTEM CHUMOHOTEHE3a»,
«CuctemMa >xuBOi TpHUPOAB», «CTpoeHHE BHpyCca», «ApoMOpQOo3bl pPaCTCHHII»,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCITNY,
«Mxwm», «llanmopotHukn», «l'onoceMeHHble pacTeHus», «Oprasbl I[BETKOBBIX
pacteHui», «Cxema pa3BUTUS KUBOTHOTO MHPaA», «APOMOPGO3bI KUBOTHBIXY,
«IIpocrermmey, «Kumeynononoctueie», «Ilnockue dvepBw», «UneHUcToHOTHEY,
«PwIOBIY, «3emHOBOAHBIEY, «lIpecmbikaronuecs», «lItuupy, «MiekonuTaroIKe,
«Pa3BuTHE JXU3HU B apXEUCKOM 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OKUCKOU 3PEM,
«Pa3BUTHE XU3HU B TAICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3PE,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpeMEHHasi CUCTeMa OPraHUuYEeCKOro
MHPAY.

Oo6opynoBanue: repOapuu pacTeHUI Pa3IMUHbIX OT/IEJIO0B, KOJJIEKIIUA HACEKOMBIX,
BJI&KHBIE TIpenapaThl KWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKUX,
CKEJIETHI [T03BOHOYHBIX KUBOTHBIX, Uyyesa NTULl U 3BEPEN, KOJUIEKIINA OKaMEHEIIOCTEH,
ITOJIE3HBIX UCKOITAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanbHas nabopaTtopHas pabora «MoaenupoBanue onbiToB Muimepa—tOpu
N0 U3YYEHUI0O aOMOTe€HHOTO CHHTE3a OpPraHWYECKHUX COEAMHEHUH B NEpPBUYHOU
atMocdepe».

JlaGoparopHas pabGota «M3ydeHne U OmMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpraHU3MOB.
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[Ipaktuyeckass pabora «V3ydyeHne OCOOEHHOCTEH CTPOEHHS PACTEHUU pPa3HBIX
OTJIEJTIOBY.

[Ipaktuueckass pabora «M3ydeHue 0OCOOCHHOCTEW CTPOCHHSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [Ipoucxo:kaeHue YejioBeKa — AHTPONOTreHe3

Paznensl 1 3a1aun aHTpONoIOruu. MeToabl aHTPONOJIOTUH.

CraHoBi€HUE TMIPEACTABICHU O TMPOUCXOXKICHUM YEJIOBEKa. Pennrnosnsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YenoBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJI0KEHHE YEJIOBEKA.
CBuIeTENbCTBA CXO/ICTBA UEIOBEKA C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOTUYECKUE,
aMOpUOIOTHYeCKre, PU3N0I0r0o-ONMOXUMHUECKHE, ToBeAeHUecKrue. OTInYMs YeloBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3zBurtne
TOJIOBHOT'O MO3T'a U BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIIOreHe3a: OMOJOTHYECKHE, COLUAIbHBIE.
CooTHoLIEeHNE OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM AaHTPOINOreHe3a. PaHHHME 4YenoBEKOOOpa3HbIe O00E3bsHbBI
(MpOKOHCYJIBI) U paHHUE TOHTUIbl — OOMIME MPEAKH YETOBEKOOOpAa3HBIX 00€3bSIH U
JOJeH. ABCTpPaJONHUTEKH — JBYHOTME NpPEIKH JroAci. UenoBek ymenslil, NEpBbIe
W3TOTOBJICHUsI OpyIui Tpyaa. YenoBek NPAMOXOISIIMA M IEPBBIA  BBIXOJ JIFOACH
3a npenenbl Apuxu. Yenosek reiaenbOeprekuii — o0Imuil IpeIoK HeaHIepTaIbCKOTo
YeJIOBEKA U YEJI0BEKa pa3yMHOro. YestoBeK HeaHAepTaIbCKUI KaK BUJT JIFOAEH XOJIOAHOIO
KiInMarta. YemoBek pa3syMHbId COBPEMEHHOTO THUINA, JEHHCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMST COBPEMEHHOr0 4yenoBeka. EcTecTBeHHBbI OTOOp B MOMYJISIUAX
yesioBeka. MyTanMoHHbIN Tipotiecc U noauMopdusm. [lomymnsimonHsie BOJIHBI, Apend
I€HOB, MUTpalus U «3(PPeKT 0OCHOBATENS B NOMYJISALHUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckne pacel. [lonsatue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (dPKBaTOpUAIbHAsI), MOHTOJOWIHAS (a3MATCKO-
amepukaHckas). BpemMs W nyTH paccelleHHMs 4elloBeKa Mo IulaHeTe. EAMHCTBO
yenoBeueckux pac. Haywynas HecoctosTenbHOCTh pacuszma. [IpucrnocoOaeHHOCTb
YeJIoBeKa K Pa3HbIM YCIOBHUSIM OKpY XKarolen cpenbl. Biusaue reorpadudeckoit cpep
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHble METOAbl B (PU3HMYECKON (OMOJIOTUYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS AHTPONOJIOTHS W IMAJECOAHTPOIOJIOTHSI YEJIOBEUYECKUX MOITYJISLHUM.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YeoBeKa. lcciaegoBaHume KO3BOIIOLINN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. lapBun, JI. Jluku, A.4. Porunckui, M.M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToasl aHTPOMOJIOTUNY», «['OJOBHOW MO3r YenoBekay,
«YenoBekooOpa3Hbie 00€3bsiHb, «CKENeT 4YeloBeKa M  CKEJeT I[IUMIIaH3e»,
«PynuMeHTbl M aTaBuU3MbD», «IBMKyIIME CHIIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE
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JIPEBO YETIOBEKA», «ABCTpaIONUTEK», «HenoBeK yMeblin», «HeI0BeK MPSIMOXOASIIUN,
«JlenncoBckui uenoek» «Heanaepranpub, «KpoManboHUb, «IIpeakn yemoBekay,
«ITaIbl YBOIIOLMHA YeJIOBEKay, «Pachl UeI0BeKay.

OOGopynoBaHue. MYJISKH OKaMEHEIOCTEH, MPEeJIMETOB MaTepUaIbHOW KYJIbTYPhI
NpEeIKOB denoBeKa, penpoaykiuu (dororpaduu) KapTUH C MHQOJOTHYECKUMH U
ONONMEHCKIMHM  CIOKETaMH  MPOUCXOXKIACHUS  4YeloBeka, (ororpadmm  HAxO0IOK
MCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENIb Yepera YeJIoBeKa U ueperna
IIMMIIaH3€, MOJEJIb KHUCTU 4YeJOBE€Ka M KUCTU IIMMIIaH3€, MOJEIM TOopca IPEAKOB
YeJI0BEeKa.

JlabopaTopHas pabora «l3ydeHne OCOOEHHOCTEH CTPOEHHS CKEJeTa 4YesIOBEKa,
CBSI3AHHBIX C IPSIMOXOKICHUEM.

[IpakTuyeckas padota «M3yueHre s3KOJOTUUECKUX alanTal[ui YeJIOBEKay.

Tema 6. Dkojiormss — Hayka O B3aWMOOTHOLIEHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKpPYXKAaKouUIe cpeaoi

3apoxneHre W pa3BuThe dKojorun B Tpyaax A. ['ymbonbara, K.®. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3aqaum 3x010rud.
CBs13b DKOJIOTUH C IPYTUMU HAyKaMHu.

Metoasl sxosioruu. lloneBbie HaOMIOAEHUA. ODKCIEPUMEHTHI B JKOJIOTHU:
IPUPOAHBIE U TaOOpaTOpHbIE. MOoAeIMpOBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYKatoLEh
Cpebl: TOKAJIbHBINA, pErHOHATBHBIN U TJI00aTbHBIIH.

3HavYeHUe PKOJIOTUYECKUX 3HAHUU JJIs YeIOBeKa. JKOJOTUUYECKOE MUPOBO33PEHHE
Kak OCHOBa CBS3€Ml ueyoBeyecTBa C mpupoaoil. DopMUPOBAHHE HKOJOTHUYECKOMN
KYJBTYPhI U KOJIOTUYECKON TPaMOTHOCTH HACEICHUSI.

JleMoHCTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. Ceepros, O. I'ekkens, A. Tencinu,
B.H. Cyxkau¢s.

Tabmumel u  cxembl: «Pasnmensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEIbD.

JlabopaTopHas pabora «/3ydeHre MeTo10B IKOJIOTHIECKUX UCCIETOBAHUI.

Tema 7. OpranusmMsl U cpea 0OUTaHUSA

OkoJsiornueckre (QakTopbl M 3aKOHOMEPHOCTHM uX JeicTBud. Kiaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTHYECKHE, aHTponoreHHele. OOIue
3aKOHOMEpPHOCTH  JIEUCTBHUS  dKoJiormueckux (aktopoB. I[lpaBuno MuHHMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYAaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIBl PACTEHUN U
’KUBOTHBIX MO OTHOILICHUIO K cBeTy. CUTrHaiIbHas poJib cBeTa. POTONEPUOIU3M.

Temneparypa kak sxosorudeckuit pakrop. JleiicTBrue Temmneparypsl Ha OpraHU3MBbI.
[ToMKUIOTEepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBbl.

26



®denepanpHas padouas nporpamma | buonorus. 10-11 kmaccer (yriyOaE€HHBIH ypPOBEHB)

Bnaxnocts  kak  skonorumueckuit  Qakrop. IlpucnocobneHuss  pacteHuit
K TIOJIJIep KaHui0 BogHOTO Oananca. Kimaccudukanmsi pacTeHUI 110 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3yIIHAsl, IIOYBEHHAs,
IyOMHHAS TOIIOYBEHHAS, BHYTPHOPTaHU3MEHHAsI. DU3NKO-XUMUYECKHE 0OCOOEHHOCTH
cpen oOuTanus opranu3moB. [Ipucnocobienrs opraHu3MoB K KU3HHU B Pa3HBIX cpeax.

buonornueckne purmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE U TOJUYHbBIC
puTMBIL. [Iprucroco0I€HHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie popmbl opranuzmoB. [lonsarue o xuzHeHHOU (opme. Ku3HEHHBIE
dbopMBI pacTeHWi: JEpeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
oJlHOJNIETHUE TpaBbl. JKU3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, T'€OOUOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢dakTopel. Buabl OMOTHYECKHX B3aMMOJEHUCTBHI: KOHKYpPEHLHS,
XUIIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusMm, koomepamusi, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUUeCcTBO). HeTpoduueckue B3auMoieicTBuUs
(Tommueckue, dopudeckue, dadpudeckue). 3HaUCHUE OHMOTHYECKHUX B3aMMOJICHCTBUN
JUIs.  CYIIECTBOBAHMUSI OpPraHuU3MOB B cpeae oOutaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTFOUYEHUS.

JleMoHcTpanuu

Tabmuubl U cxembl: «Okosorudyeckue (Qaxropb», «CBETOBOM  CIEKTP»,
«IKOJIOTUYECKAE TPYMIbl YXUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIC», «XOJOJHOKPOBHBIE IKUBOTHBIC», «DU3MOJIOTHYECKUE  aJlalTalluu
KUBOTHBIX», «CpeJibl 0OUTaHUsI OpraHU3MOBY, «brosnoruueckue puTMbl», « KusHeHHbIC
bopmbI pacTeHui, «Kuznennnie bopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIMCTBEHHOTO JIECa», «IJKOCHUCTEMA XBOMHOro jeca», «lLlemn mnuranusy,
«XunraudectBoy, «Ilapasutuzmy», «Konkypenms», « Cumonosy, « KoMmMeHcanu3m.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, TPUCTIOCOOTICHHBIX K BIUSHUIO
PA3JIMUHBIX HKOJOTUYECKUX (HaKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBHIC, TEHENIOOMBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHus, TrepObapur W KOJUICKIUU TEIJIOJIOOMBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMYMBBIX ~pACTEHUN, Yyyena MTULl U 3Bepei, repOapuu pacTEeHHI,
OTHOCAIIUXCS K rurpoduram, Kkcepopuram, Me30puTaM, KOMHATHBIC PACTCHUS JAHHBIX
IPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax, repoapuu U KOJUICKIIUU
pacTeHUN W JKUBOTHBIX, OOJIAAIONIMX YEePTaMU TMPHUCIIOCOOIECHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUH KU3HHM, TrepOapuu W KOJUICKIIMM PACTEHUHW U IKUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (HOPM, KOJUICKIIMU YKUBOTHBIX, YUACTBYIOIIUX B Pa3TUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas paGora «BpIsiBIeHHE MPUCTIOCOOTICHU OPraHU3MOB K BIIHUSHUIO
CBETaY.

JlaboparopHas paboTa «BbIsBI€HHE MPUCIOCOOJICHUN OpPraHu3MOB K BIIHSHUIO
TeMIEpaTypbi».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSD.
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Tema 8. DxoJiorusi BU0B U NOMYJISIIUIA

DKOJIOTUYECKUE XapaKTEepUCTUKHU mnomysiuud. [lomynsuus kak Ouonoruyeckas
cuctemMa. Poib HEOMHOPOIHOCTH cpenbl, (U3MYecKux OapbepoB U OCOOEHHOCTEH
Ovonorui BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYphI TMOIYJISIUH.
OcCHOBHBIE TIOKA3aTENU MOIMYJSLIUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U IOJIOBAs
CTPYKTYpa, pOKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

Dxonoruyeckas CTpykrypa mnonyassuuud. OIleHKa YHCIEHHOCTH MOMYJISIUU.
JvHamuka nonyssiuMu W €€ peryisuvs. DHOTHYECKMH MOTEHIHWAl MOMYJIALMH.
MopenupoBanue IuHaMHKUA mnonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALUU.
KpuBble BekUBaHUS. Peryisius 4uciIeHHOCTH MOMYJISIIHI: poJib (PaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTterun BUaoB (- u K-ctparerun).

[Tonsitue 06 sKoorMUEcKOl HuUlIe BUIa. Mectoooutanue. MHOTOMepHasi MOJIEh
skojornueckon Humu Jx.M. XarunmHcoHa. Pa3mepel 3KOJIOTMYECKOW  HUIIM.
[ToTeHUManbHAs U pealTu30BaHHAsl HUIIIN.

Bup xak cucrema nonysisiiiuii. Apeainbl BUIOB. BUIBI M UX KU3HEHHBIE CTPATETUU.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEAECHUS M MHUIPalUil KUBOTHBIX. buosiornueckne MHBa3UH
qy>KEPOJHBIX BUIOB.

JleMoHCTpanuu

[Toptper: Jx.M. XaTunHCOH.

Tabmuubl W cXeMbl:  «ODKOJOTUYECKHE  XapaKTEPUCTUKU  TOMYJISIHI,
«IIpocTpaHcTBEHHAsI CTPYKTypa MOMyJAUNy, «Bo3pacTHeie mUpaMuabl MOMYJISIITUNY,
«CKOpOCTb 3aceyieHHs IOBEPXHOCTU 3€MIIM Pa3IMYHbIMU OpraHuzmMammy», «Mozjenb
skonorndeckor Huu Jx.M. XaTauHcoHay.

ObopynoBanue: repdbapun pacTeHUM, KOJUICKIIUU KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHust CEMsiH paCTEHUN K PACCEICHUIOY.

Tema 9. DkoJi0rus co061IECTB. IKOJOTHYECKHE CHCTEMBI.

CooO1ecTBa opranu3mMoB. buoiieHo3 u ero ctpykrypa. CBA3u MEX]ly OpraHu3MaMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[k. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, pPeayleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1enu u cetu. Adnornueckne OJ0Ku 3KOcUCTeM. [10uBBI U MBI
B DKOocucTeMax. KpyroBopoT BEIIECTB ¥ OTOK SHEPTHH B SKOCHCTEME.

OcHOBHBIE TIOKa3aTeld JKOCHCTeMbl. bromacca M TpOayKIHsa. DKOJIOTHYECKUE
UpaMHUIbl YUCEN, ONOMACCHI U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CcykKieccud. IlepBuunbie u
BTOPHYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPOIIOTCHHBIC BO3JEHCTBUS Ha CYKIIECCHUHU.
Kiumakcroe coobiectBo. bruopaznoobpasue v mogHOTa KPyroBOpOTa BEMIECTB — OCHOBA
YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie PKOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu U
0Keano8. IKocucmemvl MyHOp, 1eCOo8, Cmeneli, NyChnbitb.
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AHTpONIOTre€HHbIE SKOCUCTEMBI. ATrpo3kocuctema. ArpoueHos3. Paznuuus mexay
AHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCUCTEMAMHU.

VYpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas iopa u
¢ayna. CunaHTpomm3alusi TOpoACKOl ¢ayHbl. buonornueckoe u XO3sIICTBEHHOE
3HaYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aWMOJEUCTBUN  OpPraHHU3MOB
B OKOCHUCTEMaX. Pojib Kackaonozo 3gpghekma u 8u006-30uhuramopos (Kouesvlx 61U008)
8 @ynkyuonuposanuu sxocucmem. llepeHOC PHEPrUM M BEUIECTB MEXKIY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPIaHMU3MOB, MOMYJSIIMA M 3KOCHCTEM B YCIOBMSIX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JEHCTBUIA.

Mexanuzmbl 6030eiicmeusi 3a2pA3HEHUL PAHLIX MUNOE HA CYOOPSAHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSAX, OCHOBbI IKOJIO2UYECKO2O
HOpMUPOBAHUS  AHMPONO2EHHO020  o30eucmeusi.  MeTononoruss  MOHUTOPHHIA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnn.

Tabmuupl u cxembl: «CTpyKTypa OMOLEHO03a», «DKOCUCTEMA IIMPOKOIMCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOIO Jecay, «QDYyHKIUMOHAJIbHBIE TPYIIbl OPraHU3MOB
B 3KOocUcTeMe», «KpyroBopoT BelIeCTB B 3KocucteMe», «Llenu nutanus (macrOuniHas,
JNETPUTHAS)», «OIJKOJOTMYECKas MHpaMHIa 4YUCeI», «IDKOJOTHYecKas NUpaMHuaa
onomMaccel», «OJKOJOrMyeckas mnupamuga sHepruw», «OOpa3zoBaHue 00J0Tay,
«IlepBuuHas cykieccusi», «BoccraHoBieHue neca mocie mnoxapa», «IKocucTeMa
o3epa», «ArpoueHo3», «KpyroBopor BeIIECTB M IOTOK SHEPIMM B arpoLEHO3e»,
«IIpumeps! ypOoskocucTeM».

OOGopynoBanue. repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia MTHUI] U
3Bepeil, repOapuu KyJbTYpPHBIX U JUKOPACTYIIMX PACTEHUW, aKBapHUyM Kak MOJEIb
HKOCUCTEMBI.

lIpakmuueckas paboma «VI3yuenue u onvucaHue ypoO3IKOCUCTEMB.

Jlabopamopnasa paboma «W3yyeHne pa3HOOOpa3usi MEJIKHX MOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX).

IKcKkypcus « IKCKYpCus B THIUYHBIA OMoreoneHo3 (B 1yopaBy, Oepe3HsiK, eJIbHUK,
Ha CYXOJOJIbHBINA WUJIM MOHMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCcKypcus « IKCKYPCHsl B arpodKOCUCTEMY (Ha MMOJIe WK B TETNTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buocepa — oOmeranerapuas o6omouka 3eMiu, TJ€ CYIIEeCTBYET WM
CyIlleCTBOBaJIa >KW3Hb. Pa3BuTue mnpejacTaBieHuil o Owocdepe B Tpymax I. 3rocca.
VYuenne B.W. Bepranckoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyImiecTBoBaHusl Ouochepsl. OcobenHoctn Ouochepsl Kak
riobanbHON 3KocHucTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIICCTB U OHMOr€OXMMHUYECKHE IHKIBI (yriaepoaa, a3oTa). PUTMHYHOCTH SIBICHHMA
B Omocdepe.
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3oHasbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEMU, CaBaHHBI, MyCTHIHH,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA M KUBOTHBI MUpP OMOMOB
CYIIIH.

CtpykTypa W (QYHKIUS KHUBBIX CHCTEM, OIEHKAa WX PECYpPCHOrO MOTCHIMANIA U
onochepHbIX PYHKITUH.

JleMoHCTpanuu

[Toptpetsi: B.W. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopoT azora B HPHUPOIE,
«KpyroBopor yriaepoma B npupone», «KpyroBopoT KHCIOpOJAa B IPUPOIE»,
«KpyroBopoT BojibI B mipupojie», «OcHOBHbIE OMOMBI cyminy, «Kinmatuyeckue nosica
3emmn», «Tynapa», «Taliray, «Cmemanneiii Jsecy», «IIIMpOKOIMCTBEHHBIA JECy,
«Cremnby, «CaBanHay, «IlyctbiHsy», « Tponnueckuii gecy.

ObopynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomias cpeaa

DKOJIOTUYECKHE KPU3UCHI U MX NpUUMHBI. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyIIHOM cpeanl. OXpaHa BO3yxa. 3arpsa3HeHue BOJHOU cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM mup. OxpaHa
PACTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MIPUHIIUIBI OXpaHbl TPUpPoibl. KpacHsbie
kauru. Ocobo oxpansiembie pupoansie Tepputopun (OOIIT). boranuveckue canpl u
300JIOTMYECKUE MapKH.

OCHOBHBIC TIPUHIUIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MPUPOJBI.
PannonanpHOE€ MPUPOIONONIB30BAHUE W COXpaHEHHE OMOJIOTHYECKOro pa3zHoOoOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX 3KOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPHU3UCA U €T0 BEPOATHBIE TIOCIIEACTBUS.

Pa3BuTHe METOAOB MOHUTOPUHIA Pa3BUTHS OIMACHBIX TEXHOTEHHBIX IPOIIECCOB.
CucmemHvle uccie0osanus nepexooa K pecypcocbepezarowjell U KOHKYPEHmMOCNnoCoOHOU
oHepeemuke.  buonocuueckoe  pasnoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemuvl, obecneuusarowue 00CMyn K UHGopmayuu no cOCMOosHUIO
omoenbHbIX 8U008 U kocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocoboos
O0pbObL ¢ OUONOBpedcoeHUAMU. PeKoOHCmMpPYKYUs MOPCKUX U HAZEMHBIX IKOCUCTNEM.

JleMoHcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMocdepbl», «3arpsizHeHue THAPOChEphD,
«3arpsizaenue nouBb», «IlapHuKoBEIl 3P dexT», «Ocobo oxpaHseMble MPUPOTHBIE
TeppuTopumn», «Moienu ynpaBisieMoro MUpay.

Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccutickon ®@enepanun, KpacHol KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiamBaeT TpeOOBAHMS K PE3yIbTaTaM OCBOSHUS O0yJAFOIIIMHUCS
IporpaMMm CpelHero oOmero oOpa3oBaHUA: JIMYHOCTHBIC, METANpeJIMETHbIE U
MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMbI IO OHOJIOTHH
BBIICJICHBI CJIEYIONIME COCTABISIONIME: OCO3HAHHE OOYYaIOIUMUCSI POCCUMUCKON
IPAXKIAHCKON HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPECIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAUIMA  pa3BUTUA  OMOJIOTMYECKOTO  3HAaHWS,  TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATEIHHOCTU IEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAaMHU, MPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJBTYpPbl, CIIOCOOHOCTH CTaBUTh LETU U
CTPOUTDH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS
B  €IUMHCTBEY4YEeOHOMU M BOCHUTATEIBLHON  JEATENBHOCTU B  COOTBETCTBUU

C TPAAUIITMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMHU, HCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMHU U HOpPMaMH
NMOBEACHUS M CIOCOOCTBYIOT TMIpOLIECCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIMH JIMYHOCTH, MATPUOTU3MA U yBAXKEHUS

K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TpyJa U CTapIIEMy MOKOJEHUIO, B3AUMHOTO
YBOKEHUS, OEpPEKHOrO0 OTHOUIEHUS K KYJbTYPHOMY HACJICAUI0 U  TPATULUIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickor @enepaunu, Ipupoae U OKPYKaroUIEH Cpee.

JInyHOCTHBIE pPe3yabTaThl OCBOEHHUS y4eOHOro mpeamMera « buosorus» J0KHbI
OTpaXkaTh TFOTOBHOCTh M  CIIOCOOHOCTh  OOyYaloIIMXCSl ~ PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENW  JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKACHUMN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

LIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa WM OMbITAa

NEATEeIbHOCTH B MPOIECCE peaau3allii OCHOBHBIX HAMPAaBJICHUN BOCIUTATEIIBHOU

JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTD T'PAXKTAHCKOW MO3UIIMKA OOYYaIOMIerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH OEATEIHHOCTH NPH CO3JAHHU YYCOHBIX
IPOEKTOB, PEIIEHNH YIeOHBIX U IMO3HABATEIbHBIX 33]a4, BHIIOJHECHHH OMOIOTHYECKHIX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MUIMIO [0 OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHME YYMTHIBaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJIe C pa3HbIMU YOEXKACHUAMHU, KyJIbTYPHBIMU LEHHOCTSMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IpU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU EATEIIBHOCTH,

2) NIATPHOTHYECKOTO BOCITUTAHMA:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HWAEHTUYHOCTH, MaTPUOTU3MA,
YBAJKEHMUS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH niepen PonmHOM, ropaoctu
3a CBOM KpaW, CBOWO PoauHy, CBOWM SI3bIK M KYJbTYpy, NPOLIIOE M HACTOSIIEE
MHOTOHallMOHAIBHOT0 Hapoaa Pocecnu;

LEHHOCTHOE OTHOILIEHWE K IPUPOJHOMY HACIEAUI0 W NaMATHHKAM IPHUPOIBI,
JNOCTHXKEHUM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUMCKHUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE
OMOJOrMY, MOHUMAHMS 3HAUYEHHs] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPHUPOIbI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yOeKIEHHOCTb, TOTOBHOCTh K CIYyKeHHMI0O W 3amure OTeuecTna,
OTBETCTBEHHOCTH 3a €ro Cy1b0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIEGHMBATh CHUTYyallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OyayIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHSATHUS IIEHHOCTEH CEMEMHOM KWU3HU B COOTBETCTBUU C TPAAULUASIMU

HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIIUTAHUS:

3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIOYas O3CTETHKY ObITa, HAy4yHOTO W
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOMIECTBEHHBIX OTHOIIECHHUA;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IIPOSIBIIATE
Ka4yeCTBa TBOPUYCCKOM JINYHOCTH;

5) dpuznyeckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPHI 310POBbS H
IMOIUOHAJIBHOTO 0JIATONOTYYHS:

MMOHMMAaHUE W pean3alys 30pOBOro u 0e3omacHOro odpasa >KH3HHM (30pOBOE
MUTaHue, COOJIFOICHHE THUTMEHWYSCKUX TMPaBUJ U HOPM, COATaHCHPOBAHHBIH PEXUM
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3aHATUN U OTJbIXA, PETYJIsipHas GU3NYECKasi aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOT'O
U KOMIIETEHTHOIO OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY M IICUXHYECKOMY
3JI0POBBIO;

IOHMMaHUE LEHHOCTU MPaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTrO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIFOJIEH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOICHHUS
AJIKOT'0JIsl, HAPKOTUKOB, KYpEHHUSA);

6) TPyA0BOro BOCIIMTAHHA:

TOTOBHOCTbH K TPY/y, OCO3HaHUE IIEHHOCTU MacTEpPCTBa, TPYA0TI00uE;

TOTOBHOCTh K AaKTHUBHOW JIESTENBHOCTH TEXHOJOTUYECKOW U  COIMAIbHOU
HANpPaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JACSITEIbHOCTD;

WHTEpEC K pa3IudyHbIM cdepaM TpodeCcCHOHATBHOW ACSITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaau3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

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

7) IKOJIOrH4ecKOTro BOCTIMTAHMA:

AKOJIOTMYECKHU 1I€J€CO00Pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICEHUE  YPOBHSA  DKOJOTHYECKOM  KYJIbTYypbl: NPHUOOPETEHHE  OIMbITa
MJIAHUPOBAHUSI TTOCTYIKOB U OLICHKM WX BO3MOXKHBIX TOCJEACTBUN JIA OKpY>Karolen
Cpensl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa SKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCMOIB30BATh MPUOOpETaeMbIe TPU U3yUYCHUN OWOJIOTHH 3HAHUS U
YMEHUS TIPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM TPUPOIOIIOIH30BAHUEM
(coOmrofeHue TpaBWII TOBENCHHUS B TPUPOJE, HANPABJICHHBIX Ha COXpPaHEHUE
paBHOBECHA B SKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, Orocheps);

AKTUBHOE HEIPUATHE AECUCTBUN, NMPUHOCSALIMX BpEI OKPYKAIOLIECH IMPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEOJArONPUSITHBIE HKOJOTHMUYECKUE TMOCIEICTBUS
MPEANPUHUMAECMBIX ICHUCTBUM U MPEAOTBPALIATh UX;

HAJIMYUE PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYJIBTYpPBHI,
ONbITa JEATEIBHOCTA JKOJOTMYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
MMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COITMATIBLHON IMPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOUN AEATEIBbHOCTH SKOJIOTHUUECKON HATPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM M OOIIECTBEHHOM TNpPaKTUKH, OCHOBAHHOTO HA JUANOre KYJIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;
COBEPILIEHCTBOBAHKME SI3BIKOBOM W UWTATEIbCKOM KYyJbTYphl KaK CpeACTBa
B3aUMOJICUCTBHS MEXY JIFOJbMU U O3HAHUS MUDA;
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NOHUMaHUE CHeU(PUKU OMOJIOTMH KaK HayKH, OCO3HaHUs €€ poJu B (GOPMUPOBAHUU
PAalMOHAIIBHOTO HAYYHOIO MBIIIJIEHUS, CO3JaHUM  ILEJOCTHOIO  IPEACTaBICHUS
00 OKpy’KaroIllleM MUpPE KaK O €JUHCTBE MPUPOIbI, UEJIOBEKA U OOIIECTBA, B [IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH NpoOJieM COXpaHEHHs MPUPOJHOTO
paBHOBECHS;

yOexnEHHOCTh B 3HAYUMOCTU OWOJIOTMHM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbI Pa3BUTHSI YEIOBEUYECTBA,
NoMCKa NyTeH BBIXOJA U3 TJI00ANBHBIX JKOJOTUYECKUX NpoOJieM U obecrneueHus
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIHOJb30BAaHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUU B LEISX MOBBILICHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW 4acTu
(YyHKIHMOHAJIBHOM TIpaMOTHOCTM oOydarommxcs, (opMupyeMod 0pH HU3yYEHUU
Omooruu;

NOHMMAaHUE CYLIHOCTH METOJIOB IO3HAHMUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHMS JJI1 aHAIM3a U OOBICHEHUS
SBJICHUM OKPY KAIOIIEr0o MUpPAa M IMPOUCXOJSIIMX B HEM HM3MEHEHUN, YMEHHUE [€JaTh
00OOCHOBaHHBIE 3aKJIIOYEHHMsS HAa OCHOBE HAay4HbIX (DAaKTOB M MMEIOIIMUXCS JaHHBIX
C LIEJIbIO TIOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JIJISl PELLIEHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO AEATENBHOCTh HHANBHIyaIbHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO,
K AKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUU 1O OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE Pe3ybTaThl OCBOCHMS y4eOHOro mnpeaMera «buojorus»
BKJIIOYAIOT:  3Ha4YMMble Uil (OpPMUpPOBAHMS  MHPOBO33pPEHHUS  OOyYarOIIMUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAYyUYHbIE TMOHSATUS, OTpa)kKarollue
[[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHIEIU(DHUKY METOJ0B IMO3HAHMS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX Haykax (BEIIECTBO, PHEPTHUs, SIBICHUE, MPOIECC, CUCTEMa, HAyUHbIN
(dbaKkT, TPUHLMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBAaHMUE,
HaOJIIOICHNE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIE yUeOHbIC TEUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), 00ecCIIeunBaroIINe
dbopmupoBanre (GYHKIMOHATBHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIETEHITUU
oOyyJarommxcs; COCOOHOCTH 00yYarIIMXCs HCII0JIb30BaTh OCBOEHHEIE

MEXKIMCHMIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHHUBEpPCaJbHbIE Y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.
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B pesynbrare u3ydeHuss OMOJOTMM HAa YPOBHE CpEAHEro oOIero oOpa3oBaHUS
y oOyuaromierocs OyayT cOpMUpPOBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHbIC y4eOHBIC
JENUCTBUSI, KOMMYHUKATHUBHBIE YHHUBEpCaJbHbIEe Y4YeOHbIC MICHCTBHUSA, PETYJISITUBHBIC
YHUBEpCaJIbHbIE YUEOHBIE ICICTBUS, COBMECTHAS AEATEIBHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE Y4eOHbIC ACCTBUS
Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENbHO (HOPMYIIUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHUS, KilacCuuKammu, 0000IIEeHNs ), paCKPBIBATH CMBICIT OMOJIOTHYECKHIX
NOHATUHN (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JIPYTUMH
MOHSATUSIMHU );

ONPENEIIATh e ACATEIbHOCTH, 3a/1aBasl MAPAMETPbI U KPUTEPUH HX JOCTUKEHUSA,
COOTHOCHUTD PE3YJIbTATHI JCSITEILHOCTH C TOCTABICHHBIMU LESIMU;

UCIIOJIb30BATh OMOJIOTMYECKUE TIOHATUS TSl OObSICHEHUS (PaKTOB U SBJICHUM KUBOMN
PUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTHM W NPOTUBOPEUHS B PACCMATPUBAEMBIX  SIBJICHUSX,
(GbopMyIUpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEICTBA JJIsi MPEACTABICHUSA CYIIECTBEHHBIX
CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTHBOPEUUI
Pa3HOTrO pOjia, BHISIBIICHHBIX B PA3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS TpoOJeMbl € Y4ETOM aHaIM3a HWMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEICTBUN JEATEIIbHOCTH;

KOOPAWHUPOBATH U BBIMOJIHATE pabOTy B YCIOBUSX PEAJbHOTO, BUPTYAIHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaenoBare/bCKue 1eMCTBUSA:

BJIQJICTh HaBbIKAMH YYCOHO-UCCIICIOBATECILCKOW W TPOCKTHOW JCSITCIBHOCTH,
HABBIKAMH Pa3peIICHUs MPOOJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MIOMCKY METOJOB PEIICHHS MPAKTUYCCKUX 3a]ad, MPUMCHCHHUIO Pa3INYHBIX METOJIOB
MO3HAHUS,

MCIIOJIB30BATh PA3IMYHBIC BUIBI ISATSILHOCTH TI0 TTOTYYSHUIO HOBOTO 3HAHMS, €TO
WHTEpHIpEeTaluu, MPeoOPa30BaHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
P CO3/TaHUH YUCOHBIX M COIUATBHBIX TPOCKTOR;

dbopMHpOBaTh HAyYHBIH THUIN MBIIUICHUS, BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMH U METOJIaMU;

CTaBUTH U (HOPMYITPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaATEILHOMN IEATETLHOCTH
Y )KU3HCHHBIX CUTYAITUsX;
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BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3a7avy, BbIIBUTaTh
TUIIOTE3Y €€ PELICHHs], HAXOIUTh apTYMEHTBI IJIs1 I0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MMAPAMETPbl U KPUTEPUH PEIICHHUS;

aHaJM3UPOBaTh IMOJYYCHHBIE B XOJIE€ PEIICHUS 3aJa4yd PE3yiIbTaTbl, KPUTUUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, OIICHMBAaTh MPUOOPETEHHBIN  OIBIT;

OCYLIECTBJIATH LIeJICHAIIPABIECHHBIN OUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(hecCUOHATIBHYIO CPEY;

YMETh IEPEHOCUTh 3HAaHUSA B I[I03HABATEIbHYI0 W MPAKTUYECKYIO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEU, TTPEJIaraTb OPUTHHAIBHBIE MOJIXO0/Ibl U PELICHUSI, CTABUTH
poOJIeMBbI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undopmanmueii:

OPUEHTHUPOBATLCS B PA3IUYHBIX MCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHON JIMTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaTh WHGOPMAIIIIO
pPa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HEMTPOTUBOPEYHBOCTH;

(dbopMyIHpOBaTH 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/IBI TIPH TTOMCKE U 0TOOpE
Ouonornyeckor nHGoOpMaIi, HEOOXOIUMOM /IJIsl BHITIOJIHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCIHOJB30BaHUS  WH(OOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJbTYPY AKTHUBHOTO HCIOJIb30BAHUS PA3THUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTEIIHO BHIOMPATh ONTUMATBHYIO (DOPMY MpECTaBICHUS OMOIOTHYECKOM
uHdopmaruu (cxembl, rpaduKku, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTOE);

HCTIOJI30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEACTBA MPHU pabOTe C OMOJOTMYECKOM
uHdopMaImen: TpPUMEHSITh XUMHYECKHe, (pU3nyeckue W MaTeMaTUYECKUE 3HAKU U
CUMBOJIBI, GOpMYJIbI, a00peBUATYPY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OpPa30BhIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPECTBA HATJISTHOCTH,

BIIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHl MH(DOpMAIuu, WHPOPMAITUOHHOU
0€30M1acCHOCTH JIMYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeilCTBUS

OO0wmenne:

OCYIIECTBIISAITh KOMMYHHKAIlMd BO BceX cdepax >XKU3HU, aKTUBHO Y4acTBOBATh
B JIMaJore WU JUCKYCCHUU IO CYIIECTBY OOCY>KIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJICHHSI OTHOCUTEJIBHO BBIITOJHEHHS MpPEIaraéMoi 3a1aqd,
YUHUTBIBATh MHTEPECHI U COIIACOBAHHOCTh MO3ULMN JPYTMX YYaCTHHKOB JUAjora Wiu
JTUCKYCCHUN);
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pacno3HaBaTh HeBepOaJbHbIE CpeAcTBa  OOLIEHHUs, [OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYyallUud, YMETh
CMSTYaTh KOH(QIIMKTHI U BECTH MIEPETOBOPHI;

BJIQJCTh pPa3IUYHBIMU CIOCOOaMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHUE K COOCCETHUKY H
B KOPPEKTHOU PopMe HhopMyTupOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHaAsI 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUAYaIbHON pabOThI
IIPU pelIeHUH OMOJIOTUYECKON MTPOo0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHHUS
rpyNnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YueOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIHUX MHTEPECOB
Y BO3MOKHOCTEN Ka)KJI0I'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JIESITEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUM, PACTIPEICIISITH POJIA C YIETOM
MHEHHUI YYaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKA KOMaHJbl B OOIIMIA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IIPOEKThI, OLCHWBAaTh MIAECU C I[O3MLUUM HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U MX pEIICHUs
B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSX;

BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUM II€JICBBIE U CMBICIOBBIC YCTAaHOBKHU
B CBOMX JEHCTBUSX U MOCTYIIKaX MO OTHOLICHUIO K KUBOUW MPUPOJIE, CBOEMY 310POBBIO
U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO  OCYILECTBJISATh IO3HABATEIbHYIO JEATEIHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH PEIIEHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MIPEATIOYTCHUIA;

JIABaTh OLICHKY HOBBIM CHUTYAIIHSIM;

pacuupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 PEILICHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U TPOSIBIICHUIO IIUPOKON 3pYyIULMU B Pa3HBIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIINIATH CBOW 00Opa3oBaTEeNbHBIM U KYyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHM, UCIOJIb30BATh
puEMBI pedICKCUA 71 OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHNS;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHIKEHHUIO;

PUHUMATh MOTHUBBI M ApTYMEHTBI IPYTHUX MPU aHAIU3E PE3YJIbTAaTOB JEATEIIBHOCTH;

IIpunsiTue ceds U APyrux:
IpPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX [IPY aHAJIM3E PE3YyJIbTATOB A TEIbHOCTH,
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbHI

[IpeameTHBIEC pe3yabTaThl OCBOCHUS COIEpKAHUS yueOHOTO TIpenMeTa «buomorus
Ha yriyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha oOecreueHre MpodUIbHOTO OO0y4eHUs
oOy4aroruxcst 6uonoruu. OHM BKIIIOYAIOT: crienuduyueckue ajis OMOJIOTUU Hay4YHBIC
3HAHMS, YMEHUS U CHOCOOBI JCHCTBUH 1O OCBOGHHUIO, WHTEPNIpPETAUA H
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO IMOJTYYEHHUIO HOBBIX 3HAHUU U WX
MPUMEHEHHUIO B PA3IMYHBIX yUE€OHBIX, a TaKK€ B PEabHBIX XKU3HCHHBIX CUTYaIlHsX.
[IpeameTHBIC PE3yIBTATHI PEICTABIICHBI 11O TOaM U3YUYCHUSI.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH MPOOJIEeM pPaIlMOHATBHOTO MPHUPOIONOIL30BaHUS, O BKIIAJE
POCCHIICKUX U 3apyOSKHBIX YUEHBIX B pa3BUTHE OUOIOTHH;

BIIQJICHUE  CHCTEMOM  OHOJIOTMUECKMX  3HAHWM,  KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAraloIIfe OMOJOTHYECKUE TEPMUHBI M TIOHATUSI (’KU3Hb, KJIETKA, OPraHu3M,
MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJISIMs, CaMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT U PAa3BHUTHE), OWOJOTUYECKHE Teopur (KIETOYHASI TEOPHs
T. [lIsanna, M. Ilnennena, P. BupxoBa, XpoMoCOMHass TEOpUs HACIEICTBEHHOCTHU
T. Moprana), yuennst (H.1. BaBunoBa — 0o 1ieHTpax MHOTOOOpa3usi M MPOUCXOKICHUS
KYJbTYPHBIX pAacTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMMOKOJICHMUS,
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pacuieryieHusl, YUCTOTHI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mengens,
TOMOJIOTHUYECKUX PSAIOB B HACIEACTBEHHON n3MenunBoct H.M. BaBuioBa), mpuHITUITBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMH  METOJAaMH HAyYHOTO IIO3HAHUS,  HCIIOJIb3YEeMbIX
B OHMOJIOTMUECKHX WCCJICAOBAHMIX JKUBBIX OOBEKTOB (OMUCaHWE, W3MEpPEHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHE BBIICIATH CYIICCTBCHHBIE MPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT H
DYKapHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCJe OaKkTepui,
rpuOOB, pacTeHWH, >KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CHCTEM OPTaHOB
pacTeHui, KUBOTHBIX, 4YEJIOBEKA, TIPOIECCOB KU3HEACITEILHOCTH, MPOTEKAIOIINX
B OpraHU3Max pacTEHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHA
BeleCTB (MeTadoJIu3M), TPEBpAIEHUsS SHEPruM, OpOKEeHHs, aBTOTPOGHOTO U
reTepoTpO(PHOro TUIMOB NHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, MeEio03a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPUOHAIBLHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
WHIWBUAIYAIBHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJCUCTBHS TCHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

yMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXJy OpraHOMJAMU KIETKH U UX
GYHKIHUSIMH, CTPOCHHEM KIIETOK Pa3HBIX TKaHEH M WX (PYHKITUSIMHU, MEXITYy OpTaHaMH U
CUCTEMaMH OPTraHOB y pAacTeHHUH, *KUBOTHBIX M 4YEJIOBEKAa U MX (YHKIUAMH, MEKITY
CUCTEMaMHU OPraHOB W MX (GYHKUUAMH, MEXIY dTaraMd OOMEHa BEIIECTB, dTarmamMu
KJIETOYHOTO IUKJIAa WU S>KU3HEHHBIX IUKIOB OPraHMW3MOB, 3TalmaMd SMOPHOHATBHOTO
pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM, (PEHOTUTIOM U (PaKTOpaMH CPeIbl OOUTAHMUS;

YMEHUE BBISBIISATH OTIWYUTEIBHBIC MPH3HAKH JKUBBIX CHCTEM, B TOM YHCIC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  HCIOJIb30BaTh  COOTBETCTBYIONIME  APTYMEHTHI,  OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJisi J0Ka3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIYy MCCIIeTyEeMbIMH OMOIOTUYECKUMH TIPOLIECCAMH U SIBIICHUSIMH, JI€JIaTh BHIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

yMEHUE BBIMOIHATh JTJA0OPATOPHBIE U TIPAKTUYECKUE pabOThI, COOIIOAATh MpaBUiia
npu paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSATH WX IKCMEPUMEHTAIHHBIMUA CPEIACTBAMU,
dbopMynupys 1eNb UCCIEeIOBAHUS, aHAIM3UPOBATh TOMYyUYEHHBIC PE3yNbTaThl U ACNaTh
BBIBOJIBL;

YyMEHHE Yy4YacTBOBaTh B YYEOHO-MCCIENOBATENbCKOW paboTe 1o OuosIoruw,
HKOJIOTHH U MEAMIIMHE, MPOBOAUMOMN Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U IyOJIUIHO
MPEICTABIIATH MOTYyYEHHBIE PE3yJbTAaThl HA YICHHUECKIX KOH(DEPEeHIINSIX;

YMEHUE OILICHUBATh 3TUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
Ouonorm W  MEOUIMHBI  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIpaBJICHHOE N3MEHEHUE TeHOMA U CO3J]aHNE TPAHCTEHHBIX OPTraHU3MOB);
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yMEHUE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyayuield npodeccuoHanbHON
NEATEIbHOCTH B 00JIacTH OWOJIOTHMH, MEAUIIMHBI, OHOTEXHOJIOTUM, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHINEBOM MPOMBIIUICHHOCTH, YIIyOJsTh IO3HABATEIbHBIN
WHTEpEC, HAMpaBIICHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccun u
NpOJOJDKEHHEe  OMOJIOTMYECKOTOo  00pa3oBaHUst B OpraHU3AlMSIX  CPEIHEro
po(eCcCUOHANBHOTO U BHICIIETO 00pa30BaHUsl.

[IpeameTHBIC pE3yNBTaThl OCBOCHHS yueOHOTO npeamera «buomorus» B 11 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJId OUOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
B MMO3HAHUM 3aKOHOB MPHUPOBI U PEIICHUU YKOJOTUUECKHUX MPOOJIEM UeOBEYeCTBa, a
TaK)K€ B PEIIEHUH BOIIPOCOB PAIMOHAILHOTO IPUPOAOIIONB30BaHUs, U B HOPMUPOBAHUU
IIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJIe, OOIIECTBY, YEIOBEKY, O BKJIaJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJaJ€Th CUCTEMOM OHWOJIOTUYECKMX 3HAHUW, KOTOpas BKJIHOYAET
OTpeIeSICHUS] U TIOHUMAHHUE CYIIIHOCTH OCHOBOTOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB
W TOHATUH (B, dKOCUCTeMa, Ouocdepa), OMOJIOTHYECKHE TEOpUH (PBOIIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTHuecKas Teopus sBomtonuu), ydenus (A.H. Cesepuoa —
O MyTSIX W HampaBieHusx sBomouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbI
(renetnueckoro paBHoBecusi Jx. Xapau u B. BaitnOepra, 3apojpliiieBoro cxXojcTBa
K.M. bapa), npaBuia (Muaumyma FO. JIubuxa, 5KOJIOTHYECKOW MUPAMUIBI YHEPTHH),
runoTesbl (Tunore3a «mupa PHK» V. I'unbeprta);

YMEHHE BJIaJICTh OCHOBHBIMH METOJAMH HAYYHOT'O TO3HAHUS, HUCIOIb3YEMbIMU
B OHOJOTHYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB M HDKOCUCTEM (OIHCAHMUE,
U3MEpeHue, HaONIOJeHUe, OHKCIEPUMEHT), CMOCO0aMHU BBISIBJICHUS W  OILICHKH
aAHTPONOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHHE BBIACISThH CyIIECTBEHHBIC MPU3HAKHU: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
ounocdeppl, CTAOUIM3UPYIOLIETO, IBUKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
aJIONAaTPUYECKOT0 U CUMITATPUUYECKOTO BUIA000pA30BaHUs, BIMSHUS ABWKYIIUX CHJI
ABOJIIONMM HAa TEHOMOHA MOMYJALMHU, MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpele
oOuTaHus, YepeAOBaHUs HAIpaBJICHUU DBOJIIOIMU, KPYrOBOPOTAa BEIIECTB M IOTOKA
SHEPI'UM B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS31 MEXKTy MPOIECCaMU DBOJIIOIUH, ABUKYIITUMU
CUJIaMU aHTPOTOTeHe3a, KOMIIOHEHTAMH Pa3JIMYHBIX YKOCUCTEM U MPHUCIIOCOOICHUSIMU
K HUIM OPTaHH3MOB;

YMEHHUE BBISIBISITh OTJIMYUTEIbHBIE TPU3HAKHU KUBBIX CUCTEM, MPUCTIOCOOTIEHHOCTh
BUJIOB K cpejfie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€1 OPraHu3MOB B COOOIIECTBAaX, AHTPOMIOTCHHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH;

YMEHHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHUOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJII JIOKa3aTEIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYMI, B3aMMOCBS3H OPTaHW3MOB U Cpelbl OOUTAHMs, €IMHCTBA
Y4eJI0OBEYECKHX pac, HEOOXOAUMOCTH COXpPaHEHHsI MHOTOOOPa3us BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS IIPUPOIBI U YETIOBEUYECTBA;

YMEHHE peniaTh OMOJIOTHUSCKUE 3a/1a49H, BBISIBIATH IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXKTy UCCIICTyEMBIMU OMOJOTHYECKIMHE TPOIIECCAMH | SIBJICHUSIMH, JIETaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOIHSTH JJA00paTOPHBIC U MPAKTUIECKHE PaOOTHI, COOMIOAATh MTpaBHUIIa
pu paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, TIPOBEPSATh WX IKCIEPUMEHTATHHBIMHA CPEACTBAMU,
dbopMynupys 1eNb UCCIEeIOBAaHUS, aHAIU3UPOBATh MOMYyUYEHHBIC PE3ybTaThl U JENaTh
BEIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4€OHO-UCCIIEIOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTHH U MEIUIIMHE, IPOBOIUMOM Ha 0a3e MKOJIbHBIX HAYYHBIX 00IIECTB, U MyOJIMYHO
MPEICTABIIATH MOTYyYEHHBIE PE3YyJIbTaThl HA YYCHHUECKUX KOH(DEpEeHIIUSIX;

YMEHHUE OIICHUBATH TUIIOTE3bl M TECOPHUU O TPOUCXOKICHUU YXU3HH, YEJIOBEKAa U
YeJIOBEUECKUX pac, O TNPUYMHAX, TMOCIEACTBUSAX U CHoco0ax MpeAoTBpaICHUs
r00albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYUIECTBISAITH OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccuoHATbHON
JESTENIbHOCTH B 00JIacTH OHMOJIOTHH, SKOJOTHH, MPUPOAOINOIB30BAHUSA, MEIUIIMHEI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO35iWCTBa, MHUIIEBOU
MPOMBINIUICHHOCTH,  yIAyONsATh  TO3HABATENbHBIA  WHTEpPEC,  HaAINPaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONIEH Mpodeccrur U MPOA0THKEHUE OMOJIOTHIECKOTO
oOpa3oBaHUs B OpraHU3aIUsaX CpeaHero npohecCuOHaIBLHOTO U BBICIIIETO 00pa30BaHUs.
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10 KJIACC
No HaumenoBanne tem | KonuuectBo OcHOBHBIE BUJIbI ACSITEILHOCTH
[IporpamMmmHoOE coaepKaHue
1/ y4eOHOTO0 MpeaMeTa 4acoB 00yUaroIIMXCs
1 | Tema «buojiorusi Kak HayKa»
1.1 | buonorus kax 1 CoBpeMeHHas 6uoJIoTust — PackpriBaTh cogepxaHue TEPMUHOB U

KOMITJIEKCHAsI HayKa
1 KaK 4acCThb
COBPEMEHHOTO
o01IecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Ouosioruu. buonornueckue
HayKH{ U U3y4aeMble UMHU IPOOIEMBI.
dyHpamMeHTalbHbIC, TPUKIIATHBIE U
MTOMCKOBBIE HAYYHBIE HCCIICIOBAHUS

B OMOJIOTHH.

3HaueHune OMoJIOTuH B (GOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Tpodeccun,
CBsI3aHHBIC C OMOJOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOM
JIEATEIIbHOCTH YEJI0OBEKA: MEULINHE,
CEIIBCKOM XO3S5IMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOIBI.
JleMoHcTpanuu

[optpetsi: Apucrotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /{apBuH,
VY. T'apsen, I'. Menuens,

B.U. Bepnanckuit, 1.I1. I1aBnos,

MOHSTUI: HAYYHOE MUPOBO33PEHNUE,
Hay4yHas KapTHHA MUpPa, HAYYHbIN
METOJI, TUIIOTE3a, TEOPHUSI, METOIbI
VCCIIETOBAHMSL.

XapakTepu3oBaTh OMOJIOTHIO Kak
KOMILIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPyTUX €CTeCTBEHHBIX HayK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
Y4EHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh PoJib OMOJOTUUYECKUX
OTKPBITUM U UCCIICIOBAHUI B Pa3BUTUHU
HayKH U MPAKTUYECKON NEATEIbHOCTU
JTIOEN.

[Tepeuncnars mpodeccuu, CBsI3aHHbBIE
C COBPEMEHHOI OMOJIOTHECH.
[IpuBOIUTH IPUMEPHI NPAKTUUECKOTO
WCITOJIb30BAHUS JOCTHKEHUN OMOJIOTHN
B MEAMIIMHE, CETbCKOM XO035UCTBE,
MIPOMBIIIEHHOCTH U OXPAHE MPUPOBI
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N.1. Meunuxos, H.1. BaBuos,

H.B. TumodeeB-PecoBckui,

k. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel u cxeMbl: «CBsI3b OMOJIOTHH
C IpyruMu Haykamm», «Crucrema
OMOJIOTMYECKUX HAYK

Hrtoro yacos 1o reme 1
2 | Tema «7KuBble cuCTEeMbI M X U3Y4YeHHE)
2.1 | Y)KuBble CUCTEMBI U UX 1 JKuBbIE CUCTEMBI KaK MPEAMET PackpeiBaTh conep:kaHue TEPMUHOB

CBOICTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOI'0
COCTaBa, AUCKPETHOCTh U I[ETTOCTHOCT,
CJI0>KHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3alus,
CaMOBOCITPOU3BE/ICHHUE,
pa3apaKuMOCTh, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JlemoHCcTpanumn

Tabmmik! 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU KU3HNY, «bHoIornueckue
cucTeMbl», « CBOMCTBA JKUBOU
MaTEepUn»

Y TIOHSTHI: )KMBasi CUCTEMA, dJIEMEHT,
IIOJICHCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAs YIIOPSI0YEHHOCTb,
YIPABIISIEMOCTD, HEPAPXUYHOCTb.
XapakTepu3oBaTh CTPYKTYpPY U
CBOMCTBA KUBBIX CUCTEM, OTINUHS
XUMHUYECKOTO COCTaBa 0ObEKTOB )KUBOU
Y HEXUBOU MPUPO/IbI, OOIINI MPUHLIUIT
KJIETOYHOM OpraHu3aluu )KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIE MTPOLIECCHI

B HE)KUBOW W KUBOU MPUPOJE;
PAaCKpBIBATh CMBICIT PEAKLIAN
MeTaboJiu3Ma.

OOBSACHITHL MEXaHU3MBbI
CaMOPETYJIALIMH KUBBIX CUCTEM
Pa3IMYHOrO NEPAPXUYECKOTO YPOBHS;
PacCKpbIBaTh CYyTh MPUHIIUIIOB
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MOJIOKUTEIIBHON U OTPULIATEIILHOM
0oOpaTHOM CBSI3HU.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHEBast
OpraHU3alus KUBBIX
CHUCTEM

YpoBHH OpraHU3allH KUBBIX CUCTEM:
MOJIEKYJISIPHBIM, KJIETOUYHBIM,
TKAHEBBIN, OPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUI0BO,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIA ),
ouocdepnsiit. [Iporeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIECTBOBAHUS MaTEPUH.
Hayxkwu, nu3ydaroniue x«uBble CUCTEMBI
Ha Pa3HbIX YPOBHAX OpPTaHU3AIUH.
N3yuenue kuBbIX cucteM. MeTo b1
ouosiornyeckoi Hayku. HaGnronenue,
MU3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMAaTHU3aLMsl, METAAHAINS.
IToHsiTHE O 3aBUCUMONM U HE3ABUCUMOU
nepemeHHou. [InannpoBanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTre BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMonornyeckux AaHHbIX. OmeHKa

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATUM: OOMEH BEILIECTB U
MIPEBPALIECHUE YHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpETyJIsiLiMS, Pa3BUTHE, )KU3Hb,
Hay4HbIN (haKT, HAYYHBIA METO/I,
npo0OJieMa, TUIIOTE3a, TEOPHs, PABUIIO,
3aKOH.

IlepeuncnsaTh NpU3HAKH )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHu3aly )KUBbIX CHCTEM U METO/bI
OMOJIOTUYECKUX UCCIICTIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE JJIs1 KaXKJI0T0 YPOBHS
OpraHu3alyu )KUBOTO.

HasbiBaTh HayKH, U3y4arolIue 5KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHu3aluu.

CpaBHHBaTh MEXTy COOO0 KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alyy U MPOUCXOIAIINE B HUX
MIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX IToka3pIBaTh poOJIb TUIIOTE3 U TEOPUH
pe3yJsibTaTtoB. [I[puunHbBI HCKaXKEHUS B (pOpMHUPOBAHUU €CTECTBEHHO-
pe3yabpTaTOB dKCIepuMeHTa. [IoHsTHE | HAyYHOW KapTUHBI MUpPa
CTaTHCTUYECKOTO TECTA.
JleMoHCTpaMuA

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alliU KUBOU TPUPOJIBIY,
«CtpoeHue KUBOTHOM KIIETKW,
«TkaHu )XUBOTHBIX», « CHCTEMBI
OpPraHoOB YEJIOBEYECKOTO OPraHU3May,
«buoreonenos3y, «buochepar,
«MeToabl U3y4YeHUs KUBOU MPUPOIBD».
Oo6opynoBanme: 1a00paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi padora
«Mcnonp30BaHue pa3InuHbIX METOJIOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

Htoro yacos 1o Teme 2
3 | Tema «buoJiorust KJIeTKN»

3.1 | Ucropust OTKPBITHS U 1 Kietka — cTpyKkTypHO- PackpeiBath conep:kaHue TEPMUHOB U
W3YUYCHHUS KIIETKHU. (GbyHKIIMOHATbHAS €TMHULIA )KUBOTO. MOHSATHM: KJIeTKa, OpraHesUIbl,
Kiierounas teopust Hctopust OTKPBITUS KIETKH. AYKapUOThI, TPOKAPUOTHI, BUPYCHI,

Pabots! P. I'yka, A. JIeBeHryka. UATOJIOTHS (KJIETOUHAs OUOIOTHS ),
Kunerounas teopus (T. IlIBanH, KJIETOYHAs TEOPUS.

M. lnetinen, P. BupxoB). OcHoBHBIE | XapaKTEPU30BaTh OCHOBHBIE ITAIIbI
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MTOJIOKEHHS] COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

JleMoHCTpanun

[loptpersl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

OobOopynoBaHme: CBETOBOM MUKPOCKOI,
MHUKPOTPENapaTbl PpACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK

Pa3BUTHS IIUTOJIOTHH KaK HAYKH U €€
oopMIICHUE B KJIETOUYHYIO
OHMOJIOTHIO.

[Toka3biBaTh BKJIa/ yUEHBIX-OMOIOTOB
B M3YUY€HHUE KJIETOYHOT'O CTPOCHHUS
OpraHU3MOB.

[lepeuncnsiTb OCHOBHBIE MOJIOKEHUS
KJIETOYHOU TEOPUH, OOBSICHATD €€ pOJib
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHPA.

[IpuBOANTH JOKA3AaTEIHCTBA

POJICTBA OPraHM3MOB

C UCI0JIb30BAHNEM TOJIOKEHU N
KJIETOYHOU TEOPHUU

3.2

MeTtoabl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToabl MOJIEKYIJISIPHOW U KJIETOYHOM
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodhope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HeHTpUyTUpOBAHUE,
KyJbTUBAPOBAHUE KIIETOK.

H3yuenue puxcupoanuvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kondghoxkanvnaa muxpockonus.
Bumanvhoe (npusicusnennoe) usyuenue
KIemoxK.

JdeMoHcTpanuu

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJIEHUE CPE30B,
nupdepeHnnanbHoe OKpalluBaHue,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX ATOMOB, LICHTPU(DYTUpOBAHHUE,
METOJ KYJIbTYpPbl KJIETOK U TKaHEH,
MeTtoJ pekoMOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YYEHUS KUBOU IPUPOJIBI.

I'oToBUTH BpeMEHHBIE
MHUKpPOIPENnapaThl, pacCCMaTPUBATh UX
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Tabmuiet u cxembl: «CBEeTOBOU
MUKPOCKOID», « DIIEKTPOHHBIH
MUKpOCKOI», «VcTopus pazButus
METO/I0B MUKPOCKOITAW.
O6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOIpEenapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpHUATbHBIX KIIETOK.
IIpakTnuyeckas padora

«M3ydeHne MeToI0B KJIECTOUHOMN
ouonoruu (xpomartorpadus,
anexTpodopes, nuddepeHimaTLHoe
uentpudyruponanue, [1LIP)»

B CBETOBOI MHKPOCKOIT U JICJIaTh
OIIMCaHHE.

OOBSCHTH U COOJIIOIaTh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

Htoro yacoB o teme 2
4 Tema «XuMHUYeCKasi OPraHU3alMA KICTKID)
4.1 | XuMHYECKHi cOCTaB 1 XUMHUUYECKHM cOCTaB KJIETKU. Makpo-, | PackpsiBarh cojep:kaHne TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BeIIleCTBa

MHKpPO- U YJIIbTPAMUKPOIJIIEMEHTBHI.
Bopna u €€ ponp Kak paCTBOPUTEILS,
peareHnra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
poJib. POJIb KATHOHOB U AaHUOHOB

B KJIETKE.

JdeMoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKHUX JIEMEHTOB B HE)KUBOU
npupoze», «Pacnpenenenue

HOHSITUN: AIIEMEHTbI-OMOTEHBI, AUIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYProp, MUHEPAIbHbBIE
BeIEeCTBA, Oy(PepHbIE CUCTEMBI,
AHUOHbI, KATUOHBI.

[TepeuncnsaTh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YJIBTPAMHUKPO3JIEMEHTBI, BXOSIIHNE

B COCTaB KMBOT'0 U MX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHUE U CBOWCTBA
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XMUMUYECKHX JIEMEHTOB B KUBOIA
IPUPOICY.

Ta6nuiet u cxemsbr: «llepuoanueckas
TaOJIUIa XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJBDY,
«BemecTBa B cocTaBe OPraHu3MOBY

BOJIbI; OOBSICHATH MPUYNHBI €€ 0COOBIX
CBOMCTB M ()yHKIIUU B KJICTKE.
[Toka3bIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CIIEUEHUN MPOIIECCOB
KU3HEICATCITLHOCTH (OCMOPET YIS,
Co37aHre MEMOPAHHOTO TTOTCHITHAIIA,
perynsmnus padoTel OEIKOB), PaOOTHI
Oy(epHbIX cucTeM.

YcTanaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTAaHUICCKUX BEIIECCTB
KJICTKH

4.2

Oprannueckue
BEIIECTBA KJIETKHU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMMWHOKHCIIOTHBIA COCTaB OCJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBruuHas cTpykTypa Oesnka,
NenTuiHas cBa3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henarypanus. CBoicTBa O€IKOB.
Knaccuduxanus 6e1KoB.
buonornueckue pyHKIMH OEIKOB.
Ilpuomneot.

JdeMoHcTpanuu

IToptper: JI. [lomuHr.

Tabnuiel 1 cxembl: «CTpoeHUE
MOJIEKYJIBI OeKay», « CTpyKTypbl
OEITKOBOI MOJIEKYJIBD).

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUI: MOHOMEPBI, TOJIUMEPHI, OEI0K
(IpoTeuH), MeNnTHUl, aAMUHOKHUCIIOTA,
NENTUIHAS CBA3b, NOJUIEITH,
JeHaTypalus, peHaTypauus,
I00YJIsIpHBIE U PUOPHILIPHBIE OCIIKH,
IIPUOHBI.

XapaxkTepuszoBaTh OCJIKH, UX
CTPYKTYPHYIO OPraHU3alUI0 U (PYHKIHH
(cTpyKTypHasi, SJHepreTHyeckKas,
CUTHAJIbHASI, PEryJIsiTOpHAas,
JBUTATENIbHAS, 3aLUTHAS,
(dbepMeHTaTUBHAS ).

Ha3biBaTh XUMHYECKHE OCHOBBI
(bopMHUpOBaHUS CTPYKTYpP OEITKOBOI
MOJIEKYJIBI.
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Oo0opynoBanme: XUMUYECKAS MIOCY1a U
o0opyIoBaHUE.

JlabopaTtopHnasi paGora
«OO0HapyxeHHe OeIKOB C TOMOIIBIO
KAueCTBEHHBIX PEaKIIHil»

[TpuBoANTE TpUMEPHI PUOPUIIIAPHBIX,
IJI00YJISIPHBIX OEJIKOB.

BBINOTHATE KaueCTBEHHBIE PEAKIIUN
Ha OOHapy’KEeHHE OEJIKOB B KJIETKE;
OOBSICHATH MOJy4YE€HHBIE PE3yJIbTaThI

4.3 | Oprannyeckne VYrneBonbl. MoHOCaxapubl, PackpbiBath copepxanue TEPMUHOB U
BEII[ECTBA KIJIETKU — T CaXapUJIbl, OJUTOCaXapUIbl | MOHSATHUH: YTIEBOABI, MOHOCAXAPH/IHI,
YTJIEBOIbI nonucaxapuabl. OOIIMIA TTaH CTPOSHHS! | AMCAXaPUIBI, OJIMTOCAXapPUIbI,

U (HUBUKO-XMUMHUYECKHE CBOMCTBA MOJIMCaxapuibl, TII0K03a, pubo3a,
yraeBooB. buonorndyeckue GyHKuu | Ae30KCcUpr003a, TaKT03a, MaJIbTO3a,
YTJIEBOJIOB. caxapo3a, KpaxmaJl, [JIMKOTEH,
JlemoHCcTpauumn LIEJIIII0JI03A.
Tabauib! u cxembl: «CTpoeHHE KnaccuduimpoBats yriieBosl
MOJIEKYJI YTJIEBOIOBY MO0 CTPOCHHIO U TIEPEUUCIISITH X
byHKIMH.
[IpuBOAUTH IPUMEPHI PA3THUUHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
AMCaxapuiOB, OJUTOCAXAPUIOB,
MOJIMCaxapuioB)

4.4 | Opranudeckue Jlunmupel. I'uapodunbao-THAPOGOOHBIE | PackphiBaTh copepxanne TEPMUHOB U
BEIIECTBA KIJICTKU — cBoiicTBa. Kimaccudukarus Jumnmmaos. MOHATHUH: JIUIHUIBI, TPUTITAIICPUIBI,
JIUTTA B Tpurnuuepunasl, Gochoaunuabl, BOCKU, | hoCHOTUIHIBI, BOCKH, CTEPOUILI,

cTepoubl. bronornyeckue GpyHKITMN
murmaoB. OOIIKe CBOMCTBA
OMOJIOTHYECKUX MEMOPAH — TEKY4ECTh,
CITOCOOHOCTH K CaMO3aMbIKaHHIO,

MOy TTPOHUIIAEMOCTb.

JUNONPOTEUHBI, TTTUKOJIHITHIBI.
Knaccuduimposars aunuabt
10 CTPOEHHUIO; XapaKTepU30BaTh UX

dbyHKIIUN
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JleMoHCTpanumn
Tabmuiet u cxembl: «CTpoeHHEe
MOJIEKYJI JTUITUOBY

4.5

Hyxiennosie
KHCIIOThL. CTpoeHue u
¢byukuu JJHK, PHK,
ATOD

Hyxnennossie kucnorsl. JIHK n PHK.
CrpoeHre HyKJIENHOBBIX KHCIIOT.
Hyxneotunsl. [IpuHnmn
KOMILUIEMEHTapHOCTH. [IpaBuiio
UYapradda. Ctpykrypa JHK — nBoiinas
criupalib. MeCTOHAXO0XICHUE U
ounonornyeckue pynkuun JHK. Bus
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynsl ATO.
Makposprudeckre CBsi3u B MOJIEKYJIE
AT®. buonornueckue ynkiuu ATO.
BoccraHOBIEHHBIE IEPEHOCUYHUKH, UX
(GyHKLUMHU B KIETKE. /[pyaue
Hykaeozuompugocgpamot (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMeEOMUKU.

JleMmoHcTpanuu

IToptpetsl: [Ix. Yorcon, @. Kpuk,

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

Tabauue! u cxembl: «HyknenHoBbie
KHCIIOTBD», « CTPOEHUE MOJIEKYJIbI
ATOD».

PackpwiBath copepkaHue TEPMUHOB U
MOHSATUH: J€30KCUPUOOHYKIICUHOBAS
kucnota (JJHK), pubonyknennoas
kucinora (PHK), Hykiieotun, HykIeo3u,
a30TUCTHIC OCHOBAaHUS, aJICHUH, TYaHUH,
LUTO3UH, TAMUH, ypalui,
KOMILJIEMEHTApHbIE OCHOBAHMSI,
aneHosuntpudocdar (ATD),
MaKpOd3pruyecKas CBs3b,
CEKBEHUPOBAHHE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMHKA.
XapakTepu3oBaTh, ONKUCHIBATh U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykineotuaa JIHK u nBoitHo# criupanu
JIHK, cexBenupoBanue [JHK.
OnuceiBaTh npouecc perukauu JJHK
B KJICTKE U Ha3bIBAaTh €T0
OMOJIOrHYecKOe 3HaUCHHE.
XapakrepuzoBath ¢pynkiuu JJTHK.
Pasznuuats ctpykrypy u ¢pysnkiuun PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIUH.
CpaBHUBATH HYKJIEMHOBBIE KUCIIOTHI
(JIHK u PHK).

Xapaktepu3oBaTh 0COOEHHOCTH
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OobopynoBanme: XUMUYECKAS IOCY1a U
o0opyIoBaHUE.

JlabopaTtopHnasi paGora
«HccnenoBanue HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHbIX

ctpoerus u pynkuun ATO.
®opmynupoBaTh U OOBSICHATH TPUHITHIL
KOMILJIEMEHTAPHOCTH U TIPABUIIO

Yapraddda

OpraHU3MOB»

4.6 | MeTobI CTPYKTYPHOIA 1 CrpyKkTypHast OMOJIOTHUs: PackpriBaTh comeprkanne TEpPMUHOB U
onoJsioruu OonoxumMmuveckue u onopuznueckue MOHATUM: MOJICIUPOBAHUE,

HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MPOCTPAHCTBEHHOMN CTPYKTYPbI [lepeuncnarh nmepcrieKTUBHBIC
ouomonekyn. Moodenuposanue HaIpaBJICHUS HAYYHBIX UCCIEIOBAHUI
cmpykmypol u (PyHKYutl OUOMOLEKYA u | B CTPYKTYPHON OMOJIOTMH, paCKpPhIBATh
ux komnexcos. Komnvromepmoiti WX 3HAYCHUE JIJIST MEIUITUHBI U
OU3AUH U OP2AHUYECKUL CUHINE3 CEJILCKOTO X031 CTBa
OUOMONEKYT U UX HENPUPOOHBIX
ananozos

Hroro yacos o teme 10

5 | Tema «CTpoeHne u (PYHKIUH KJIETKI)

5.1 | Tumsl KIETOK. 1 Tunel KJIETOK: 3yKapuOTHYECKas U PackpriBath copepxanue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckas. CTpyKTypHO- MOHATHUH: TPOKAPUOTHUICCKAs KJIETKa,
KJIeTKa GbyHKIIMOHATBLHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MyPEHH,

KJICTKHU. dboTOCUHTETUYECKE MEMOpaHBI,

CrtpoeHure MpoKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOHOM

(bnaremH.

Xapaktepu3oBath GOpPMY B pa3Mepbl

MPOKAPHOTUICCKUX KIIETOK; (PYHKITUH
TeHETUYECKOTO anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo U
POJIb IPOKAPHUOT B OMOIIEHO3aX.
JleMoHCTpanun

Tabmuiet u cxembl: «CTpoeHue
HYKAPUOTUYECKON KIETKN», «CTpoeHHe
MPOKAPUOTUYECKOMN KIIETKH

OnuceIBaTh MpoIECC
CIIOpooOpa3zoBaHUsl, OTMEYATH €TI0
3HAYCHHUE I BBDKUBAHUS OaKTepuid
NP YXYJIIEHUU YCIOBUM
CYILIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHE ITPOKAPHOT.
OreHnBaTh MECTO U POJTH TIPOKAPHUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHYECKOMN
KJIETKHU.
[ToBepXHOCTHBII
amnmnapar KJIEeTKU

Crpoenue u GpyHKIHOHUPOBAHKE
DYKapUOTUYECKON KIIETKH.
[Ina3maTuueckas MemOpaHa
(mnazmanemma). CTpykTypa
1a3MaTHYECKO MEMOpaHBbI.
TpaHcropT BemECTB uepes
IIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIU (AU dy3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (ParouTo3.
Oxk3o01uTo3. Kierounas creHka.
CrpykTypa ¥ PyHKIIMHU KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JdeMoHcTpanuu

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

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSTUMN: IIa3MaTHYecKast MeMOpaHa
(mazmanemma), JKUJIKOCTHO-MO3andHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckuie, UHTETPAIbHBIE),
IMKOKATUKC, Tudy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(harouTo3, MUHOIUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHHUS U (PYHKIIH SyKapUOTHUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHaJIOB; paboTy
HaTPUII-KaJIMEBOT0 HACOCA; CTPYKTYPY U
(GyHKIMU KIETOYHOW CTEHKH PacTEHUMN
U TpubOB
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KUBOTHOU KIIETKW», «CTpoeHue
PACTUTEIBLHOU KJIETKW.
O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«/3yueHue CBOWCTB KJIETOUHOU
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. [luto3oib. I{luTockener.
JIBrmxeHue rmuToruia3Mbel. OpraHou bl
kieTku. OTHOMEMOpPaHHBIC OPTAHOMIBI
KJIETKH: SHJOIIJIa3MaTHYECKAs CETh
(BIIC), anmmapat I'oab1Ku, TU30COMBI,
WX CTpOCHHUE M PYHKITMU. B3anMOCBS3b

OI[HOMGM6paHHBIX OpTraHON OB KIICTKH.

CrpoeHue rpanyJIsIpHOTO PETHKYITyMa.
Mexanusm nanpaesnenus 6enkos ¢ IIIC.
Cunre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJIsipHBIN) SHIOTIIIA3MATUYECKUI
petukynyM. CexpeTopHasi GyHKIIHS
anmapara ['onbku. Moougukayus
benkos 6 annapame I o1vodicu.
Copmupoexa benkos 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIeTKe. BakyoJsii pacTUTEIbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpriBath copepkaHue TEPMUHOB U
MOHATHN: TUTOIIa3Ma, LIUTO30JIb,
LIUTOCKEJIET, KOMIAPTMEHTHI,
OpPTaHOU/IbI, HHOTIIA3MATUYECKAS CETh
(BIIC), anmmapat I'oab 1K, TU30COMBI,
BaKYyO0JI1b, pUOOCOMBI, ABTOJIU3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCHUCOMBI, KJIIETOYHBII COK, TYprop,
MUTOXOHAPUH, KPUCTHI, TUIACTUBI,
XPOMOIUIACTHI, JIEHKOILIACTHI,
XJIOPOTIACThI, CTPOMA, TPaHBbI,
TWJIAKOWU/I, JJaMeJLIa.

XapakTepu3oBaTh HATOILIA3MY
AYKapUOTUYECKOU KIIETKH;
KJIACCU(HUITMPOBATH OPTAHOUIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHBIE,
JIByMEMOpaHHbIE, HEMEMOpPaHHEIE);
OMHCHIBATH (DYHKITUU KAXKIOTO
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[ToryaBTOHOMHBIE OpPTraHOUIbI KIETKH:
MUTOXOHIPHH, IIJIACTUIBIL.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u GyHKINN MUTOXOHIPUIA U
riactua. [lepBuynblie, BTOpUYHBIE U
CJIOXKHBIE IJIACTUBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJoponiacTsl, XpOMOIUIACTHI,
JIEMKOIUIACTBI BBICIINX PACTECHHM.
JleMoHcTpanuu

[Hoptpetsl: K. C. MepexxKoBCKUN,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
DYKapUOTUYECKON KIETKN», «CTpoeHHe
YKUBOTHOM KJIETKN», « CTpoeHue
PACTUTENBHOU KIETKN», «CTpoeHue
MUTOXOHIPHUM.

O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

IIpakTnueckasi pabora

«M3ydyeHne ABUKEHUS [IUTOIIA3MBbl

B PACTHUTEIIbHBIX KJIETKaX.
JlaGopaTopHasi pabora
«HccnenoBanue mia3mosunsa

OpraHoHu/a B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHEIC

C BHYTPUKJICTOUYHBIM THUIIICBAPCHUEM,
€ro 3Ha4YeHUE JJIsl OpraHu3ma.
OTMeuaTh 3HaUEHHUE IUTOCKETIETA;
XapaKTeprU30BaTh €ro AJIEMEHTbI
(MuKpoTpyOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHbIE (PMIIAMEHTHI), UX POJIb
B )KM3HEIEATEILHOCTH KJIETOK U TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbie HememOpaHHbIe OPraHOUIbI KIETKH PackpriBaTh coneprkanue TEpPMUHOB U
OPTaHOMIbI KJIETKU CtpoeHue n pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TOJIMCOMA,

OpPraHOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJTUH, KICTOUHBIN
IIpomesxcymounvle gpunamenmut. HEeHTp (LIeHTpocoMa), IICHTPUOIIH,
MuxkpoduamenTsl. AkmuHossie HeHTpocdepa, KIyTUKH, PECHUYKH,
Muxpoghunamernmuol. MplieuHbIe 0a3abHOE TENBIIE.
KIIETKU. AKMUHO8b1e KOMNOHEHMbl XapaxkTepru3oBaTh HEMEMOpaHHbBIC
HeMbIULEYHBIX KIIeMOK. OpPraHOU bl KIETKH, UX CTPOECHUE U
Mukpotpy6ouku. KieTouHslii LeHTp. dbyHKIIUN
CrtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHrueKk. MuKpoTpyOOUKH
uurormiasmsl. Llentpuons. benku,
accoyuupoBanmvie ¢
MUuKpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JleMmoHcTpanuu
Tabauisl u cxembl: «CTpoeHue
KUBOTHOM KJIeTKN», «CTpoeHue
pPaCTUTETTLHON KIIETKM

5.5 | Crpoenue u GyHKITUU SAnpo. O0onouka siapa, XpoMaTHH, PackpeiBath copepxkaHue TEPMUHOB U

saapa

KapuoIU1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SepHblil 0enKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJI0KEHUE XPOMOCOM

B UHTEp(a3HOM siIpe.

MOHSATUM: SAPO, AAepHas 000JI0UKa,
SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
DYXPOMaTHH, TETEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIECHTPOMEDA,
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DyxXpomamun u 2emepoxpomMamuH.
benku xpoMaTtriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabauiibl U cxeMbl: «Sapo»

KHUHETOXOP, KJIIETOYHbIC BKIIIOUCHUSI.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
LIEHTp yIpaBJICHUS
KU3ZHENIEATEbHOCTBIO KIIETKHU;
T€HETUYECKUH almapar KJIeTOK
AYKapHUOT, CTPOEHUE U (PYHKIIUU
XPOMOCOM.

OnuckIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIAMU
[ATOIJIA3MBI

5.6.

CpaBHurenbHas
XapaKTepUCTUKA
KJIETOK DYKapuOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TPUOHON).
JleMmoHCcTpanumn

Tabnuiel u cxeMbl: «CTpoeHHe
AYKAPUOTUUYECKOUN KIETKI,
«CtpoeHue KUBOTHON KIIETKNY,
«CTpoeHune pacCTUTENBHOM KIETKW.
Ob6opynoBaHme: CBETOBOMH MUKPOCKOIT;
MHUKPOTPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaGopaTopHasi paGora
«M3yueHune CTpoeHUSs KIETOK
Pa3JIMYHBIX OPTraHU3MOB

XapakTepu3oBaTh TUIIBI KJIETOK
AYKApHUOT: paCTUTEIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXy COOOM CTPOCHUE U
KUZHEIESITEIbHOCTh DYKAPUOTUYECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacosB o teme
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Tema «O0MeH BEIIECTB U NMPEBPAIICHUE JHEPI'NU B KIICTKE)»

6.1

OOMEH BEIIeCTB —
METa00JIU3M

2

AccuMumSIIUs U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTuuecKoe 00ecrneyeHne KIETKH:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kodpepmentol. OTnnuns
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIn3aTopoB. benku-akTuBaTOphI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTb
cKOpocTU hepMEHTATUBHBIX pEeaAKITUI
OT Pa3IUYHbIX (PAKTOPOB.
JleMmoHcTpanuu

Tabymiiel ¥ cxeMbl: « DOTOCHHTESY,
«DHEepreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmeHTay, « XeMOCUHTERY.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opynoBaHuE JJ1s1 IPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENapaToB.

PackpriBath copepkaHne TEPMUHOB U
MOHSATUN: 0OMEH BEIIECTB
(MeTaboJIM3M), aCCUMUIISITUS
(ana0oM3M), WK IJIACTUYCCKUI
0OMEH, TUCCUMUJISLINS (KaTaOOIU3M),
WJIM DHEPreTUYECKU 0OMEH,
aBTOTPO(bI, reTepOTPOPHI, aHAIPOOHI,
a’po0bl, hepMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpatHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OEITKU-aKTHBATOPHI U
O€JIKU-UHTUOUTOPHI.

[lepeuuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMEHa B KJIETKE; yCTaHABJIMBATh
B3aMMOCBSI3b MEXKTY TUIACTHUICCKUM U
HEPreTUICCKUM 0OOMEHOM.
Paznuuatek TUIIBI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN.
[Toka3wIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxemaTudecku u300paxaTh CTPOCHHUE
dbepMmeHra.

Otnuyath hepMeHTHI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTIPEIENATh UX POJIb

B (DYHKIIMOHUPOBAHUU YKUBBIX CUCTEM,
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JlabopaTtopHnasi paGora

«M3yueHne kaTanuTH4eCcKOn
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
aMUJIa3bl UM KaTanasbl)».
JlaGopaTopHnasi paGora

«M3yueHune GpepMeHTaTUBHOTO
pacuierieHus IepoKcuaa BOAOPOIa

B PACTUTEJNIbHBIX U dKUBOTHBIX KIIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEJIUIMHE,
B ITIOBCEIHEBHOM KM3HH YECJIOBEKA.
CTaBUTB SKCIEPUMEHT 1O BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MIePOKCH/1a3bl, AMHIIa3bl, OOBSICHSITh
MOJTyYEHHBIE PE3YyJIbTAThI

6.2

ABTOTpOQHBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBUYHBINA CHHTE3 OPraHUYECKHUX
BEILIECTB B KJIeTKE. POTOCHUHTES.
AHoxcueeHHbll U OKCUSEHHDBLU
domocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmsl u
nucMeHmvl peakyuoHH0o20 YeHmpa.
Posb xmopormiactoB B mpornecce
dborocunTeza. CBeTOBast U TEMHOBAS
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IporyKTUBHOCTBH (POTOCHHTERA.
Bnusnaue paznuanbix GpakTopos

Ha CKOpOCTh (poTocHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdeMoHcTpanuu

IToptpersr: JIx. [Tpuctin,

K. A. Tumupsses.

Tabnuiibl u cxembl: «DOTOCUHTE3Y

PackppiBath copepxanne TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTEe3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumk
BOJIOPO/JIA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak 3Tan o011ero oOMeHa BEIIeCTB;
coObITHs (POTOCHHTE3A (PEAKLIUH
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCe
dboTocuHTE3A.

BoIABIATh MPUYMHHO-CIIECTBEHHBIC
CBSI3M MEX/Ty MOTJIONICHHEM COJTHEUHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOIHBIC BEIIECTRA,
KOHEYHBIE MTPOTYKTHI U YCIOBHSI
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MPOTEKAHUS PEAKIINI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
VYcraHaBIMBaTh B3aMMOCBA3b MEKY
(OTOCHHTE30M U IbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (pOTOCHHTE3A.
OuenuBarth 3HaUeHHE (POTOCUHTE3A
IUIA JKA3HU Ha 3eMiie

6.3 | ABTOTpOdHBI THIT XeMmocunres. PazHoobpazue PackpbIBaTh conepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpU(uLIUpyoIue 6akTepuu, OOBACHUTH CYLITHOCTh XEMOCHHTE3A,
XKene300aKTepuu, CepoOaKTepuH, pacKpbIBaTh €0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOAUTH PUMEPHI
XEMOCHHTE3a. XEMOCHHTE3UPYIOIINX OaKTepuil
JleMoHCTpanun (auTpuduImMpyromnye 6akTepuu,
[Hoptpetsi: C. H. Bunorpaackuii, Kele300aKTepuu, CepoOaKTEPHH,
I'. A. 3aBap3uH. BOJOPOJIHBIE OAKTEPUH) U
Tabnuubl u cxembl: «POTOCUHTESY, XapakTepUu30BaTh UX
«XeMOCHHTE3» KU3ZHEJEATEIbHOCTb.
JlaGopaTopHasi pabora CocTaBisTh ypaBHEHUS PEAKIIUil
«CpaBHeHue npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHBaTh XEMOCUHTE3
¢ (OTOCHUHTE30M
6.4 | DHepreTruecKuii AHa’poOHBIE OpraHu3Mbl. Buib PackpreiBaTh conep:kaHue TEPMUHOB U
OoOMeH — opoxxenus. [IpoayKTsl OpOKEHUS M UX | TIOHSITHIA: 3TaIbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOATOTOBUTEIbHBIH,

AHa3poOHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OECKHUCIOPOIHBIN (aHAIPOOHBII),
KUCJIOPOAHBIN (a9pOOHBIN ); TITMKOIU3,
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BO30yAUTENN OOJIE3HEM.

AspoOHBIE OPTaHU3MBbI. DTarbl
HHEPreTHYECKOro OOMeHa.
IToaroroBurenbHbIN dTall. I mukomIm3 —
OECKUCIOPOIHOE PACIIEIIIIEHUE
TJIFOKO3BI.

buoniornueckoe okuciaeHue, uim
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCITICHUSI.
[{ukn4yeckne peakuuu.
OxucnurenbHoe (pochopunrpoBanue.
DHepausi MeMOpanHo20 spadueHma
npomonos. Cunmesz AT®. paboma
npomonuou ATD-cunmasuoi.
[IpeumytiecTBa a3poOHOTO My TH
oOMeHa BEIIeCTB Mepes] aHadPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTHUUSCKOTO
oOMeHa.

JdeMoHcTpanuu

[Toptpetsl: B. A. DHrenasrapar,

IT. Mutuemnn.

Tabauibl ¥ cxembl: « IHEPreTHYECKUM
oOMeH».

JlaGopaTopHasi paGora

«CpaBHEHHUE TPOLIECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHHe, OMOJIOTUYECKOE OKUCIICHHE
(nbixanue), nukia Kpeoca,
OKHUCIUTENBbHOE (POoCPOpUINpPOBAHUE,
MPOTOHHBIN TPaJIMeHT, TPOTOHHAS
AT®-cunrasa.

[lepeuncnarb 0COOEHHOCTU
HYHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuchIBaTh 3TAIBI SHEPTETHUECKOTO
oOMeHa (IOArOTOBUTEINIbHBIH,
OECKHUCIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATh UX MEXTY COOOM.
XapakTepu3oBaTh peakluy TIIMKOIU3a,
OpOKeHMS, KJICTOYHOTO JIBIXaHUSI.
YcTanaBnuBaTh B3aUMOCBS3b MEKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekya ATO.

CocTaBsATh YpaBHCHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKY IO

3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh iCXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHMBaTh SHEPIETUYECKYIO
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3¢ (HEeKTUBHOCTH OECKUCTIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOAYKTHI M YCIIOBHSI TPOTCKAHUS
peaxiuii SHePreTUYeCKOro 0OMeHa
HHEPreTHYECKOTO OOMEHA

Hroro yacoB mo teme
7 Tema «Hacsiencrsennasi HHpopManus U peajau3anus €€ B KIETKe»
7.1 | Peakiuu MaTpUIHOTO 1 Peakiiun MaTpuuHOTO CHHTE3A. PackpriBaTh coziep:kaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyecKkuii KoJi, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbii cuHte3 PHK. [IpuHiumns:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJUIEIBHOCTb,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JdeMoHcTpanuu

IToptper: H. K. Konpuos.

Tabnuiel u cxembl: «bruocuHTe3
Oenkay, «l eHeTUUeCKUil KOI»

MOHSATUM: T'eH, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nomumepasa,
MPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh peaklMi MaTPUIHOTO
CUHTE3a, CBOMCTBA FTEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUN U
TPAHCJISIAM; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMaTHUYECKH U300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIIUU U
TPaHCIALINY.

Pemate Guonornyeckue 3aaauu Ha
ONpEIEIICHHE MOCIIEI0BATEIIBHOCTH
HykieotnoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIMSIX MAaTPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MPUHIIUIE KOMIUJIEMEHTAPHOCTHU
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7.2 | Cunres 6enka Tpancnsauuns u e€ sransl. Y4yacTue PackpeiBath conep:kaHue TEPMUHOB U
tpancnopTHeix PHK B GnocunTe3e TOHSATUM: TPAHCIISIIUS, aHTUKOJIOH,
Oeinka. YcioBust OMOCHHTE3a O€elIKa. TPHK, amunoanmn-tTPHK-cunTerasa
KonupoBanne aMmuHOKHCIOT. Postb (komaza), monupudocoma (IMoaucoma).
pubocom B OmocuHTEe3€e OeKa. XapakTepu3oBaTh CBOMCTBA
JleMmoHCcTpanumn T€HETHYECKOTro KoJ1a.
Tabauib! 1 cxembl: «buocunres OnuceIBaTh TAIbl TPAHCISINUU U
oenkay, «['eHeTHuecKuii Kom» CXEMaTUYeCKH H300pakaTh MAaTPUUHBIC
peaKIuu TPAHCIISALHH.
Pemats Ononoruueckue 3a1auu
Ha onpenenienre anTukoaoHoB TPHK,
MOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJICKYJIe OeJIKa, IPUMEHSISI 3HaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, MPUHITUTIIC
KOMIUIEMEHTAPHOCTHU
7.3 | MexaHu3MBbI CospemernHbvle npedcmasieHus PackpbiBaTh copiepKaHue TEPMUHOB U

IKCTIPECCHH TCHOB

0 cmpoenuu 2enos. Opranuzanus
reHOMa y IPOKApUOT U dYKapHOT.
Perynsiys akTHBHOCTH I'€HOB

y npokapuot. ['unoresa onepona

(d. Kako0, XK. Mano).

MonexynsipHole MexaHuzmul IKCnpeccuu
2eHos y aykapuom. Ponv xpomamuna

6 pecynsayuu pabomul 2eHos. Perynsaius
OOMEHHBIX MPOIECCOB B KIETKE.
Knerounslit romeocTas.

IOHATHI: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HbI, TPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
MIPOKAPHUOT; XapaKTepHU30BaTh padboTy
HWHIYIHOETBLHOTO U perpeccuOebHOro
OIfepoHa.

BrIaensaTe CTpyKTYpHYIO U
PEryJIATOPHBIE YAaCTH IF'eHa SYKapuoT.
CpaBHUBaTh MPOLECCHI IKCIPECCUU
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JleMoHCTpanumn
Ta0nuue! u cxeMbl: «brocuaTes
Oeinkay, «I eHeTHYeCKHUI KO

T'CHOB Y ITPOKAPHUOT U 3YKAPUOT.
XapakTepru30oBaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M TMOJJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouosorus

Bupycel — HekeTouHbIe POPMBI KUZHH
1 obyMratHeie napasuthl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBHUpYCcOB, OakTeprodaros.
Kuznennwiii yuxn [{HK-cooepacawjux
supycos, PHK-cooepoicawux supycos,
baxmepuoghacos. Oopamuast
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeTOBEKa,
J)KUBOTHBIX, pacTtenuii. CITN/,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmezpayus u
ananuz ooavuux maccueos («bigdata»)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemoie
@ynxyuu benxos. Cnocobvt docmasxu
JIeKapCcma.

JleMmoHcTpanuu

IToprper: . U. iBaHOBCKUI.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUM: BUPYC, BUPHOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAHCKPUIIIHS,
pETpOBUPYCHI, ObakTeprodar, BUpyc
uMMyHoaeduimTa yenoseka (B1UY),
MPUPOHO-0YAroBbIe HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJIETOUHBIX MMApa3uTOB
MIPOKAPUOT U DYKApPHUOT.

N3narath runoTtessl SBOTIOIMOHHOTO
MIPOUCXOKICHUS BUPYCOB.
OnuchIBaTh MEXAHU3M B3aUMO/ICHCTBUS
BUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepeaaur BUPYCOB; 3a00JIEBaHUS
JKUBOTHBIX Y PACTEHUH, BBI3LIBAEMBIC
BUPYCaMH.

HaswiBaTh BUpycHBIC 3a00€BaHN,
BCTpEYAIOUIUECS Y YeJIOBEKa: IPUIIII,
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Tabmuie! u cxeMbl: «I'eHeTnyeckuit
K01, «Bupyce», «baktepuodarm.
IIpakTnuyeckas padora
«Co31aHue MOJIEu BUPYCa»

KJICHIEBOM dHIIEPaUT, TeaTUT,
COVID-19, CII1.

Co0mroaTh npaBuiia MOBEICHUS

B OKPY’KAIOIIEH NPUPOIHOU Cpeae, MeEP
PO IITAKTUKN PacIpOCTPaHEHUS

BHUPYCHBIX 3a00JICBaHM (B TOM YHCIIC
BUY-undekiun)

Hroro

qacCoOB II0 TEMC

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN UK
KJIETKH

1

Ki1eTouHbIl UKL, €ro Nepuoasl U
perynsinusa. Uarepdaza u MUTo3.
Oco0eHHOCTH TTPOLIECCOB,
MIPOTEKAIOIIUX B HHTEp(a3e.
[ToaroToBKa KJIETKHU K ICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKHUI
(MpeMHUTOTUYECKUI) IEPHOIBI
uHTepdasbl.

JleMmoHcTpanuu

Tabnuipl 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIEeTKW», « MHUTO3»

PackpsiBaTh coepkaHue TEPMUHOB U
MOHATUM: KJIETOYHBIM UK, UHTEpPa3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX MPOLIECCHI

8.2

MarpuuHbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permukanus. [ IpyHIuUIe pernmkanum
JAHK: koMmieMeHTapHOCTb,
ITOJTyKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATHN: perMKanus (peayivKanus),
KOMITJIEMEHTAPHOCTb,
AHTUIIAPAJIIEIbHOCTD,
JHK-nommmepasa, renomepa,
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permukanuu JTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
Tesomepasa. XpoMOCOMHBIN HAOOp
KJIETKH — KapuoTHll. J{UIIonaHbIi 1
raruiouHbIN HA0OPBI XPOMOCOM.
['omosornunsie XxpoMocoMel. [TooBbIE
XPOMOCOMBI.

JeMoHcTpanuu

Ta0aunel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanus JJHK».

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpornpenaparsl: «KMUTO3 B KJIETKaX
KOpEIIKa TyKa.

JlaGoparTopHasi pabora

«3yueHune XpoOMOCOM Ha TOTOBBIX
MHUKpPOIIpEenapaTax»

peITMKaIMOHHAsl BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, IEHTPOMEPA,
KapUOTHUII, TAIUIOWTHBIN U JUTIIIOUHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaxkTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMIBI PETUTUKALIIT
JIHK n nmaBaTh um copepKaTelbHYO
XapaKTEPUCTHKY .

OnuchIBaTh MEXAHU3M PEITUKAILIUU
JTHK.

CxemaTndecku u300paxaTh CTPOCHHUE
MeTadazHOM XPOMOCOMBI.

PaznnyaTte XpoMOCOMBI

Ha MUKpOIIpenaparax u
MUKpodoTorpapusix

8.3

JleneHue KIETKH —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccol. Tunel MuTo3a. Kapnokunes
U UTOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JleMmoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Permukanusa JITHK», «Muto3y.

PackpriBath copepxanue TEPMUHOB U
MOHATUM: MUTO3, TTpodaza, meTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKHHE3, BEPETEHO JeJICHUS,
MetadaszHas IacTUHKa, 6opo3aa
JeJICHUSI.

[lepeuncnaTe mocnea0BaTeIbHOCTh
CTaJINii MUTO3a U OTIMCHIBATh
MPOUCXOSIINE HAa HUX MTPOLIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEIIKA JIyKay.

JlabopaTropHnasi paGora

«Habmoienne MuTo3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBATh 0COOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTUYECKUI CMBICIT
MHTO3a.

Pa3nuuarte ctagum MuTO3a

Ha MUKpOIIpernaparax u
MUKpodoTorpapusax

8.4 | Perymsmus 1 Perynsiiys MUTOTHYECKOTO ITUKIIA PackpwiBath copepkaHue TEPMUHOB U
YKU3HEHHOTIO ITUKJIA KJIeTku. [Iporpammupyemast KJIIETOUHAsl | IOHATHI: alloITo3, Mpoudeparus,
KJIETOK ru0eib — anonTos. g depeHunpoBKa.

Kiierounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PEryIsSLUI0
GbyHKIMOHATbHAS TCHOMMUKA. MUTOTUYECKOTO ITUKJIA KIETKH.
Mexanuzmvl nponughepayuu, OOBIACHATH OMOJIOTUYECKHUI CMBICTT
ougepenyuposku, cmapenus u eubenu | 3amporpaMMUPOBAHHON KIIETOTHON
knemoxk. «L{ugpposas knemra» — rudeNu — anonTo3sa.
ouourpopmamuueckue mooenu YcraHaBIMBaTh B3aMMOCBS3b MEKTY
@DYHKYUOHUPOBAHUS KTIeMKU. rOMEOCTa30M KJIETOK M UX THOEJIbIO
JleMmoHcTpanuu
Tabnuupl 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permmukanmsa JTHKy, «Muto3y»
Htoro yacos 1o teme
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak exuHOE 1 buonoruueckoe pazHoobpaszue PackpbiBaTh copepxaHre TEPMUHOB U

OejiIoc

opranu3mMoB. OJHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE

MOHSATUM: OpraHu3M, OpraH, OpraHesuIbl,
CUCTEMa OpPraHoB, ammnapar,
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OpraHUu3MBbl.
Oco0GeHHOCTH CTPOCHUS U
KU3HEIEATEIIbHOCTH OJTHOKIJIETOUHBIX
opraHn3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IpyTHE
poTUcThl. KoJIoHManbHble OPraHU3MBl.
B3anMocBs3b 4acTelh MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpranusM Kak €IMHO€ LIeJIOE.
['omeocras.

JlemoHCcTpauumn

Ta0auub! 1 cxeMbl: «OTHOKIIETOUHEIE
BOJIOPOCIN», « MHOTOKJIETOYHBIE
BOJIOpOCINY, «bakTepumny,
«IIpocreitmmey, «Oprasbl HBETKOBBIX
pacteHui», «CucTeMbl OpraHOB
MMO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEee CTpOeHNE HACEKOMBIX ).
ObopynoBanme: CBETOBOMU
MHUKPOCKOIT; MUKPOIIpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; JKUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHUI pa3HbIX

OTJIEJIOB; BJIaXXHBIE MPEMapaThl
KUBOTHBIX

(yHKIIMOHAIbHAS CUCTEMA, TOMEOCTa3.
IlepeuncnsaTb CTPyKTypHO-
(byHKIIMOHATBbHBIC YaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapakTepru30BaTh 0COOEHHOCTH
CTPOEHUS U KU3HEEATEIHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MeX1y cO00M
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE 1 MHOTOTKAHEBBIE
OpraHu3MBbl
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9.2 | Tkanu pacTeHHit Tkanu pactenuid. TuIbl pacTUTENBHBIX | PackpeiBaTh coaep:kaHue TEPMUHOB U
TKaHe#: 0Opa3oBaTelibHAs, TIOKPOBHASI, | MOHSATHH: TKaHb, SIUIEPMUC, TPOOKA,
MPOBOJIAIIAS, OCHOBHAS, KOpKa, JIy0, TpeBecrHa, IPEBECUHHBIC
Mexanudeckas. OcobeHHOCTU BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpoeHus, GYHKUIUNA U pACIIONOKEHUS | KAMEHHUCTHIE KIIETKU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIbHBIX
JleMoHcTpanuu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
TaOnuip! ¥ cxemsl: IpoBOJdIIasi, OCHOBHAsl, MCXaHHUYECCKasl;
«Txanu pactennitn», «OpraHbl MEePEYUCIISATh OCOOCHHOCTH X CTPOCHHUS
LIBETKOBBIX pacTeHu», « KopHEBbIE Y BBITIOJTHsIEMbIEC (PYHKIIUU
cuctemMb», «CTpoeHue cTedis,
«CTpoeHne TMCTOBOW MIIACTUHKI.
O0opynoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEU.
JlaGopaTopHasi paGora
«/3yueHue TKaHel pacTeHUID

9.3 | TkaHM KUBOTHBIX U TkaHU )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpsiBaTh conepxanne TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKAHEH: OIINTCIMAJIbHAaA,

COCAMHUTCIIbHAA, MbIIIICYHAA, HCPBHA.

OcobenHoctu cTpoeHust, GyHKIUHN U
pacmoIOKEeHUsl TKAHEN B OpraHax
’KUBOTHBIX M YEJIOBEKa.
JleMmoHcTpanuu

Tabmunp! 1 cxembl: « Tkanu
YKMBOTHBIX», « CKEJIET YeJIOBEKa,
«ITumeBapurtenbHas cUCTEMaY,

MOHSITUI: SIUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTIIHs.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHHUS
Y BBITIOJIHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucrteMay, «HepBHas
cucremay, «Koxayn, «MpllieuHas
CHUCTEMAY.

O6opynoBaHme: CBETOBOM MUKPOCKOI;
MHUKpOTpenapaTsl TKaHEH.
JlaGopaTopHasi pabora

«/3yueHune TKaHen JKUBOTHBIX»

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OPTaHOB U CUCTEM OPTaHOB.
JleMmoHcTpanuu

Tabnuitel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHu», «KopHeBbIe
cucteMb», «CTpoeHHUE CTEOIIS,
«CtpoeHue JIMCTOBOM MJIACTUHKN,
«CKeJeT ueaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cuctema,
«JlpIxaTesbHas CUCTEMAY,
«BriaenurensHas cucreMa», «Hepehaas
CHUCTEMay, « DHJIOKPUHHAS CUCTEMA.
O6GopynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PacTEHUI; repoapuu
pacTeHU Pa3HbIX OTIEIIOB; CKEJIEThI

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHUM: OpraH, KOpeHb, MOoOeT,
LIBETOK, IJI0/I, CEMSI, IIOJIOBBIC JKEJIC3bI,
MTOJIOBBIE MMPOTOKH, KOMYJIATUBHbBIC
OpraHbl, CHCTEMBbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEPATUBHBIC OPraHbl PACTCHUMN,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
KUBOTHBIX; IEPEUUCIISITE OCOOCHHOCTH
UX CTPOSHUS U BBIOJHSIEMbIC (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB U UX (DYHKIUSIMHU.
PaznuuaTth BUIBI TKAaHEW, OpTraHbl U
CHUCTEMBI OPTaHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpoOIIpenaparax,
BJIQYKHBIX Mperaparax, repoapusix u
MuKpodoTorpadusx, Tadaunax,
MOJIENSAX U MYJIshKaX
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MO3BOHOYHBIX; KOJIJICKIIUU
0€CII03BOHOYHBIX KUBOTHBIX; BIIAXKHbBIE
npernapaTsl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTtopHnasi paGora

«W3y4yeHune opranoB IBETKOBOTO
pacTeHus»

9.5

Ornopa Tena
OpraHu3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHuid. CKeNneThl OJJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy>xHblil 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEM.
JlemoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
cte0s», «CTpoeHue TUCTOBOM
IUIACTUHKNY, « CKEJIET YEI0BEKAY.
OobOopynoBaHme: CKEIEThHI
MMO3BOHOYHBIX; BIAXKHBIE TPENApaThI
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBUHBI MOJITFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTTIOKOKHUX

PackpbIBaTh cofiepkaHue TEPMUHOB U
MOHSTUI: OMIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKNN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (UIMHHBIE, KOPOTKHE,
TJIOCKHUE), COeTUHEHUS KOCTEH,
HETOABWXHBIC (IIIBBI),
IIOJIYIIO/IBM>KHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbI CKENEeTa
IT0O3BOHOYHBIX )KMBOTHBIX: YEpeEll,
OCEBOM CKelleT (I03BOHOYHUK, TpyAHAs
KJIETKa, XOpJa), Hosica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COEIMHEHUS KOCTEMU.

YcTanaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
GyHKUMSIMU B OpTaHU3ME.
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CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpPTaHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSITUIA: TBUKCHHE, JBUTATEIHHBIC
amME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHEeUIbl, TBUYKEHUE MTPOCTEUIINX
JIBuKeHre MHOTOKJIETOYHBIX (amE€OomaHOE, KTYTUKOBOE,
PacTeHMIA: TPOIIU3MbI U HACTUH. PECHUYHOE), IBU)KEHUE PACTEHUI
JIBuKEeHHE MHOTOKJIETOUHBIX (TponM3MBbl, HACTHH ), MBIILICYHbIE
KUBOTHBIX U YEJIOBEKA: MBIIIICUHAS CHCTEMBI (COKpaTHTEIbHBIC BOJIOKOHIIA,
cucrema. Pediexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIbHBIH MEIIOK, CKEJICTHASI
U UX padora. MYCKyJIaTypa), CKeJIeTHasI MBIIIIIIA
JleMOHCTpanuu (MBILLIEYHOE BOJIOKHO, MHO(HOpHILIa),
Tabaunp! 1 cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC IICHTPHI, paboTa
BOJIOpocn», «IIpocTenimey, MBI (ABUTATEIbHAS, COMAaTHUECKas ),
«CTpoeHre MbIIIb», « MbIIeuHas MBIIIIEYHOE YTOMJICHHE.
CUCTEMay XapakTepru30BaTh BUJBI JBUKCHHS
OJTHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.
OnuceiBaTh CKEIETHBIE MBIIIIBI U UX
pabory.
YcTaHaBIMBaTh B3aMMOCBSI3b MEKTY
CTPOCHHEM OMOPHBIX CUCTEM U
JIBWKCHUSIMA OPTaHU3MOB
9.7 | IluTanue opraHu3MOB [Turanue opranusmos. [lornomnienue PackpeiBaTh copepkaHre TEPMHUHOB U

BOJbI, YITICKHUCIIOI'O ra3a 1
MHWHCPAJIBbHBIX BCHIICCTB PACTCHUAMMU.
[IuTanue )KUBOTHBIX.

MOHSTUM: IMMTAaHUC, TNIICBAPCHUC,
MUIICBAPUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDh, MMIICBAPUTCIIbHAA TPY6Ka,
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BHYTpHNOIOCTHOE U BHYTPUKIIETOYHOE
nuuieBapenue. [Iluranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MALLIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHbIC KEIE3bI.
[InmeBapuTenbHas CUCTEMAa YEIOBEKA.
JeMoHcTpanuu

TaGauIIbl U CXEMBI:
«KuneqHomnonocTHeiey,
«IInmeBapurenpHas cucteMay, «Cxema
IIATAHUS PACTEHUI».

O0opynoBaHme: )KUBBIE FIK3EMIUISPBI
KOMHATHBIX PacTeHUI; 000py10BaHUE
JUISL AEMOHCTPALMU ITOYBEHHOTO U
BO3JIyIIIHOI'O IMUTaHUs PACTEHUH,
pacuierieHus KpaxMaia 1 OeJKOoB

noj aercTeueM (pepMeHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTEHHBIC KETIC3HI,
MUTIEBAPUTEIIHHBIC COKH.
XapakTepu30BaTh MUTAaHUE KUBOTHBIX;
BHYTPHUITIOJIOCTHOE U BHYTPUKIIETOYHOE
MUIIeBapeHUE.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0IUIAX, MYJISIKAX ) OTIEIBI
MUIIEBAPUTEIBHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CHCTEMY YEJIOBEKA.
YcTaHaBIUBaTh B3aUMOCBSI3U MEKTY
CTPOEHHEM OPTaHOB MUIICBAPCHUS

9.8

JIpIxaHue OpraHn3MoB

JlpIxanue opranu3MoB. Jlprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Huddysus ra3oB yepe3 NOBEPXHOCTh
KieTku. KoKHOe JIbIXxaHue.
JlpixaTenbHasi IOBEpXHOCTh. JKabepHoe
U 1EroyHoe AbixaHue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOLMOHHOE YCI0XKHEHUE CTPOCHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JpIxarenbpHast CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUH: AbIxaHue, TUPPy3us, KOKHOE
NbIXaHW€, OPTaHbl JbIXaHUs,
IbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTD JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh PBOJIOIIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIUU JETKUX Y TITUIL
Y MJIEKONUTaromux. Perynsuus
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JleMoHCcTpaMu

Tabnuirel ¥ cXeMHbI: «JIpIxaTeapHas
CHUCTEMAY.

O6GopynoBanme: 000pyI0BaHKE
JUJISL IEMOHCTpPAIIUM OMBITOB

10 U3MEPEHUIO KU3HEHHON EMKOCTH
JETKUX, MEXaHNW3Ma JbIXaTeIbHBIX
JIBYDKEHUH

MTO3BOHOYHBIX )KUBOTHBIX.
Pasznuyars Ha n300pakeHusIX (cxemax,
TabJINLAX, MYJISKAX) JbIXaTEbHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTWIALIMH
JETKUX y NTUL U MJIEKOIUTAIOIINX.
YcTaHaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
(GYHKIUSAMU B OpraHu3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTECHHIA.
TpaHCIIOPT BEWIECTB Y KUBOTHBIX.
KpoBeHocHas cuctema 1 €€ opraHsi.
KpoBeHoCHas cucTema M0O3BOHOYHBIX
JKUBOTHBIX U 4yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
KpOBOOOpAIIeHUs. DBOJIOIIMOHHBIE
YCIIOXHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX )KUBOTHBIX.
Pabora cepaiia u e€ perymsus.
JdeMoHcTpanuu

Tabauub! u cxeMbl: «OpraHsl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctemb», «CTpoeHue cTediisy,
«CTpoeHue TMCTOBOM MIIACTUHKHY,

PackpsiBaTh comeprkanne TEpPMUHOB U
MOHSITUNA: TPAHCTIOPT BELIECTB,
TPAHCTIOPT y PACTEHH, KPOBEHOCHAs
CUCTEMa KUBOTHBIX, KPOBb, I1JIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIIeHue, Kpyru
KpOBOOOpAIICHUS, CEPICUHBIN ITUKII,
mumpooObparienue, tumda,
TuM(paTUYECKHE COCY/Ibl,
TuMQpaTHIECKHE y37bl, BHY TPCHHSIS
cpena opraHusma.

XapakTepru30BaTh TPAHCIOPT BEIIECTB
y pacTeHui 1 6ECI03BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaﬂ CHUCTEMA»,
((KpOBeHOCHBIe CHUCTCMBI IIO3BOHOYHBIX
KHNBOTHBIX»

Pasznuyats Ha n300pakeHusX (cxemax,
TabnMIax, MyJIsKax) KpOBEHOCHYIO U
TUM(PaTHUECKYIO0 CUCTEMY YeJIOBEKa.
Y craHaBIMBaTh B3aUMOCBSI3H

MEXIy CTPOEHUEM OPraHOB
KpOBOOOparieHust 1 ux QyHKIUAMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHui. Brienenue y ) KUBOTHBIX.
CokpatutenbHble BaKyoau. Oprasbl
BbIJIeTIeHUs. DUbTpanus, CeKpenus u
oOpaTHOE BcachIBaHNE KaK MEXaHU3MBbI
paboThl opraHoB BelieTeHUs. CBS3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
BrizieneHre y mo3BOHOUHBIX )KMBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIIMOHUpOBaHUE HEDPOHA.
OO0pa3oBaHue MOYH Yy UETIOBEKA.
JleMmoHcTpanuu

TaOnuipl U cxeMbl: «BeiaenurenpHas
CUCTEMAY

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATUM: BBIICJICHUE, TYTTallUsI,
JMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
M3BUTHIE KAHAJIBIIbL, 3BE34ATHIC
KJIETKH, BBIACIUTEbHBIC TPYOOUKH,
MaJILIIUTUEBBI COCY/IbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMTy3bIPb,
He(poH, Moya.

XapakTepu3oBaTh MPOLECC BbIACICHUS
Yy PaCTeHUH U )KUBOTHBIX.

Pa3znnuath Ha N300pakeHUAX (CXeMax,
Ta0aUIax, MYJISKaxX ) BIICIUTEIbHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M
(GyHKIMOHUPOBaHUS HEPPOHA; POLECC
00pa3oBaHUsI MOYH.

YcraHaBavBaTh B3aUMOCBS3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI ¥ UX (DYHKIIASIMHU

B OPTraHHU3Me
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9.11 | 3ammTa y OpraHu3MoOB 3ammra y OpraHu3MoB. 3amura PackpbIBaTh copepkaHue TEPMUHOB U
Y OJHOKJIETOYHBIX OpraHu3MoB. CIIOpsl | TMOHATHI: KaIlicyia, SHA0CIIopa, I1UCTa,
OaKTepHil U UCTHI MPOCTEHIITHX. KYTHKYJIa, CPEJICTBA NACCUBHOM
3amura y MHOTOKJICTOYHBIX PACTCHUM. | 3alTUTHI, CPEACTBA XUMUICCKOU
Kyrtukyna. Cpeacrtsa nmacCUBHOM U 3alUThl, KOKHBIE TOKPOBBHI,
XUMHYECKOM 3a1uThl. ODUTOHIUIBI. MMMYHHUTET, UMMYHHas CUCTEMA,
3ammTa y MHOTOKJIETOUYHBIX aAHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu3oBaTh BUJIbI 3aIIATHI
MIPOU3BOIHBIE. 3allIUTa OpraHu3Ma Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
ot 6one3neit. UMmyHHas cuctema OpPTraHU3MOB.
yesioBeka. KieTounslil 1 rymopanbsHblid | ONUChIBATH CTPOEHUE KOKHBIX
UMMYHUTET. Bpoxx1EHHBIN 1 MMOKPOBOB U UX MPOU3BOAHBIX.
NPUOOPETEHHBIN crienuduaeckuit Paznuuate Ha n300pakeHUsIX (cxemax,
UMMYHHTET. Teopus KIOHAIbHO- TabnuIax, MyJisbKax) Oprasbl
cenekTuBHOTO uMMyHuTeTa (I1. Dpnux, | UMMYHHON CHCTEMBI YeJIOBEKa.
®.M. bepuer, C. Tonerana). YcranaBinMBaTh B3aUMOCBSI3U MEKITY
BocnanutenbHble OTBETHl OPTaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpoXIEHHOTO UMMYHHUTETA GyHKIMSIMU B OpraHU3Me
B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JleMmoHcTpanuu
Tabymibl u cxembl: «Koxay,
«mmynutety, «CTpoenue cTeds»,
«CTpoeHue JIMCTOBOM MJIACTUHKI

9.12 | PazapaxuMocThb Pa3apaxuuMoCTh U peryisuus PackpsiBaTh copiepikaHue TEPMUHOB U

U PETYJISIUS
y OpraHu3MoOB

y OpraHusMoB. Pa3apaxumocTs
Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. PaznpaxxuMocCThb 1 peryssanus

MOHATUI: Pa3IpaKUMOCTh, PETYIISLU,
TaKCHUCBhI, POCTOBBIE BELIECTBA
(ayKCuHBI), HEpBHAsI CUCTEMA,
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y pacteHuii. PocToBbIE BEelIECTBa U UX
3HAQ4YCHHUE.

HepBHas cucrema u pedriexkropHas
peryJisnus y ;KuBOTHBIX. HepBHas
cUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KMBOTHBIX. OTIIEIBI
T'OJIOBHOI'O MO3T'a II0O3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3yciioBHbIE U YCIIOBHBIE
pedIieKchl.

['ymopanbHas perynsnus u
DHJAOKPUHHASI CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOU cucteM. [ unoranamo-
runo@u3apHasi CUCTEMA.
JleMmoHCcTpanumn

IToptper: W. I1. I1aBnos.

Tabnuiel 1 cxembl: «CTpoeHUE
ruApb», « CTpoeHue IiaHapumy,
«BHyTpeHHee CTpOEHUE T0KAEBOTO
yepBs», «HepBHas cuctema pbio»,
«HepBHas cucremMa JArymKm»,
«HepBHas cucrema
IpecMbIKaromuxcs», « HepBHas

pedaexkTopHas perysnus, pediekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MIPOMEKYTOUHBIN MO3T, CPETHUNA MO3T,
MO3XKEUYOK, POIOJATOBATHIA MO3T,
BEreTaTMBHAsI HEPBHASI CHCTEMA,
IryMOpaJIbHAsI pEryJIsilUsl, TOPMOHBI,
SHAOKPHHHAS CUCTEMa, TUIIOTAJIaMO-
runogusapHasi CUCTEMA.
XapakTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB H
pedIIeKTOPHYIO pEeryIsIUI0

Y dKUBOTHBIX.

Pa3nnuate Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJisKax ) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPANIbHYIO PETYIIALINIO
Y dKUBOTHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabNuIax, MyJIsbKax ) YHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3biBaTsk »xkese3bl 9HAOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpadaThIBaAEMbIE
UMU TOPMOHBI.

OnuceIBaTh 1€MCTBUE TOPMOHOB.
VYcraHaBaMBaTh B3aMMOCBSA3U MEKITY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHTOKPUHHAS CUCTEMAY,
«Pedexcy.

Oob6opynoBanme: MOJICIIY TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

HSHAOKPUHHON CUCTEM U UX QPYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

HrToro gyacos 1o reme
10. | Tema «PASMHOXEHUE U PABBUTHUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUSI 1 @DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: PackpbiBaTh copepkaHue TEPMUHOB U
OpraHN3MOB Oecronoe (BKJIt0Yasi BEr€TaTUBHOE) U HOHSITUN: Pa3MHOKEHUE, IPOCTOE

moJsioBoe. Buasl Oecrionoro
Pa3MHOXXEHUS: TIOYKOBaHUE,
criopyJisinus, pparMeHTaus,
KJIOHUPOBAHHUE.

JleMmoHcTpanuu

Tabanib! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXKeHHUE», « TUITBI 6ecItoa0ro
pa3MHOXEHUs», «Pa3zMHOXKEeHUE
XJIAaMHJIOMOHAIbI», « Pa3sMHOKEHHNE
ABIJICHBIY, «Pa3MHOXKEHNE TP

JieJICHUE, TIOYKOBAHKE, CTIOPYIISINS,
BETETATUBHOE Pa3MHOKCHHE,
(dbparMeHTanus, KJIOHUPOBaHUE, TAMETHI,
criepMaTo3ou/i (CriepMuid), sleKIeTka,
3Ur0Ta, KOHBIOTaIs.

[lepeuncnarh 0COOEHHOCTH OECTIONOTO
1 TIOJIOBOTO Pa3MHOEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYyIIHOCTH U (DOPMBI
0ecrnoioro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTMYECKOE 3HAUYEHHE OECITOJIOTO
Pa3MHOKCHUS.

Paznnuarts criopy kax
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeIHa3HAYCHHYIO /I OECII0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBICHATH MPEUMYIIIECTBA TIOJIOBOTO
Pa3MHOXEHUS HaJl OCCITONIBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEIIBCKOM XO35MCTBE

10.2

[lonoBoe
pa3MHOKEHHE.
Meiios

[TomoBoe pasmuoxenue. [1omoBbie
KJIETKH, WM TaMeThl. Meito3. Ctanun
Meno3sa. [loBenenrue XxpoMocom

B Meio3e. KpoccuHrosep.
buonornyeckuii cMbICI MEHO3a U
MOJIOBOTO Mporecca. Meio3 u ero
MECTO B )KU3HCHHOM ITUKJIC
OpTaHU3MOB.

JeMoHcTpanuu

Tabmmiel U cxembl: «Meiio3y,
«XpOMOCOMBI»

PackpeiBath copepkaHue TEPMUHOB U
MTOHSTHI: Mei03, OMBAJICHTHI,
KPOCCUHTOBEP, UHTEPKUHE3,
HE3aBUCHUMOE pacCIpe/IeiICHUE;
KPOCCHUHT'OBED.

Pa3znnuate Ha n300paxkeHusIX (cxemax,
Ta0JIUIIax ) 1 MUKpOTIpenapaTax 3peiibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOLINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHUN.

PackpeiBaTh CymHOCTh M€103a,
XapaKTepU30BaTh €ro OT/EJIbHbIC
CTaJIUU.

OnpenensaTe MeCTO Mei03a

B )KU3HEHHBIX IIUKJIAX PA3JIMYHBIX
OpTaHU3MOB.

OOBSACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHTOBEpa, OITUCHIBATH €T0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
paziauyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIperiapaTax u H300paKeHHUIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOJTIOIIMOHHOE 3HAUEHHUE
MOJIOBOT'O Pa3MHOKEHUS OPraHU3MOB
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10.3 | I'ameTorenes. [Ipen3apossiiieBoe pa3BUTHE. PackpriBath copepkaHne TEPMUHOB U
OO6pazoBaHue u ["ameTorenes y ;kuBoTHbIX. [lo70BBIE MOHSATUM: TaMETOT'€HE3, CIEPMATOTCHE3,
Pa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOTreHE3, CEMEHHUKH, SIMYHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes u CIIEpPMATOTOHHH, CTIEPMATOITUTHI,

ooreHe3. CTpoeHHeE MOJIOBBIX KIIETOK. criepMaTH/Ibl, CIEPMATO30U/IbI,
Omnoa0TBOpEeHHE U SMOPHUOHAIIEHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OIUIOZIOTBOPEHUS: HAPY>KHOE, [lepeuncrnarh cTaauy raMeToreHe3a
BHyTpeHHEee. [lapTeHorenes. Y )KUBOTHBIX.

JdemMoHCcTpanumn OnuceIBaTh NPOLIECC TAMETOTEHE3A U
Tabauiel u cxembl: «["ameToreHesy, €ro MEPUO/Ibl, CTPOCHHE MOJIOBBIX
«CTpoeHue SHIEKIIETKH U KJICTOK.

CIIEPMAaTO30U/1a). Paznuuate ocoOeHHOCTH
O6opynoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOreHE3a U OOTeHE3a.
MUKpOTIpEnapaThl SHIEKIETOK U OmnuceIBaTh MPOIECCHl OCEMEHEHUS U
CIIEpPMaTO30U/I0B. OTIOZIOTBOPEHUS, pa3HbIC BAPUAHTHI
JlaboparopHasi pabora «l3yueHue MapTEHOTEHE3a

CTPOEHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenaparax»

10.4 | UanuBuayanpHOE NHnuBuayanbHOE pa3BUTHE PackpbiBaTh copiepKaHue TEPMUHOB U
pa3BUTHE OpraHu3MoB (OHTOTEHE3). MOHSATUM: OTUIOJIOTBOPEHUE, 3UTOTA,
OpraHU3MOB — DOMOpuoIoTHs — HayKa O Pa3BUTHU Oyactomep, aKpOCOMHas peaKIus,
OHTOTECHE3 opraHu3MoB. Mopgozeenes — 00Ha MIPOHYKJIEYC, TAPTCHOTCHE3,

U3 271a6HbIX NPOOIeM IMOPUOTO2ULL.
Konyenyusa mopghozenos u mooenu
mopgoeenesa. Ctanuu >MOpUOTEeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILKH).

aMOpuoreHes, ApodiaeHue, 61acTya,
MOpYJIa, racTpyJia, Heupya,
OpraHoreHes, 3KToiepMa, Me30AepMa,
OHTOJIEpMa, IIeJIOM, HEpBHasI TpyOKa,
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Hpobnenue. Tumsl 1pobieHus.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe OpoObieHuUe.
bracmyna, muner bnacmyn.
OcobenHocTy ApOoOICHUS
MJICKOMTUTAIOIINX. 3apPO/IbIIICBbIC
JUCTKU (TacTpysiius). 3akiiajika
OpPTaHOB M TKaHEH M3 3apOABIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIOILETOCS 3apOIbIIia
(aMOpuoHaNIbHASI MHIYKIIHS ). 3aKIaaKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pEe3yJIbTAaT HEPAPXUUECKUX
B3aUMOJECHUCTBUN I'eHOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPYKaIOIIEH
Cpeabl.

JleMmoHcTpanuu

IToptper: X. [lInemaH.

Tabauib! U cxeMbl: « OCHOBHBIE CTaUU
OHTOTEHE3a.

Oo6opynoBanme: moneinb «L{ukn
Pa3BUTHS JIATYIIIKN

X0Opa, KulleuHas Tpyoka.
Onpenensate SMOPHOHATIBHBIN EPUO
pa3BUTHUS OpPraHU3Ma U OIUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOJeHus — 00pa3oBaHUE
OJITHOCJIOMHOTO 3apo/blIia — OJ1acTyJIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B STHIEKIIETKE;
racTpyJIsiUIO U OPraHOT€HE3.
OO0BsicHATH ATanbl Ju(PepeHInpPOBKH
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PEryIALnI0
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEPMUHALINIO U SMOPHOHAIBHYIO
WHAYKIWIO; TEHETHYECKUH KOHTPOITh
pa3BUTHA.

OO60CHOBBIBATH BPEIHOE BO3/ICICTBHE
Ta0auHOTO JIbIMA U aJIKOTOJIA Ha XOJ
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHm3Ma 4yejoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[Ipsimoe u HenpsMoe pa3BUTHE.
PaszButne ¢ meramopdozom

PackprIBath cojepxanue TEPMUHOB U
MOHSTHUI: OHTOTCHE3,
MOCTAIMOPHOHAIBHOE PA3BUTHE,
MeTraMopdo3, THINHKA, pOCT, CTAPECHUE,
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y 0eCro3BOHOYHBIX M MMO3BOHOYHBIX
’KUBOTHBIX. buonornyeckoe 3HaueHUE
MPSIMOTO ¥ HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B npupoae. Turbl
pocTa )KUBOTHBIX. PAaKTOPHI pETyJISIIUN
pOCTa JKUBOTHBIX U 4esioBeka. Ctaauu
NOCTAMOPHUOHAJIBHOTO Pa3BUTUA Y
JKABOTHBIX U 4esoBeka. [leprnossl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JlemoHCcTpanun

Tabauue! u cxeMmsl: «lIpsmoe u
HETpsAMOE pa3BuTue», «Pazpurue
MAaMCKOro Xyka», «Pazsurue capanumn»,
«Pa3BuTne nArymKm».

IIpakTnuyeckas padora

«BpIsABIIEHNE IPU3HAKOB CXO/CTBA
3apOJBIIIEN IT03BOHOYHBIX )KUBOTHBIX)

CMEPTb.

XapakTepu3oBaTh TOCTIMOPHUOHAIBHBIN
MIEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NIPSIMOE PA3BUTHE U
€ro MepUOBI.

N3narate conepxanue Teopui
CTapeHUsi OPraHU3MOB.

OOBSACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHUE PACTECHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B )KMU3HEHHOM IIUKJIE PACTCHUM.
OO6pazoBaHue criop B IIpoliecce Meiiosa.
['ameTorenes y pacteHui.
OI1U10J0TBOPEHHE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE
OIUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHKe U PA3BUTHE

PackpbIBaTh conepxanue TEPMUHOB U
NOHATUH: TaMeToPuT, cnopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
MEracrnopa, 3apOoJIbILIEBbII MEIIOK,
CUHEPTU/IbI, aHTUTIOAbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOWMii, IEPHOIbI OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMCHH.
MexaHu3MBbl peryJisiiiui OHTOTeHEe3a
Yy pacCTeHUH 1 )KUBOTHBIX.
JleMoHCTpaMu

[Hoptpert: C. I'. HapamuH.
Tabnuiel u cxembl: «/[BoliHOE
OTUIOJJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycTbl», «  Ku3HEHHBIN
LIUKJI MXa», «KU3HEHHBINA UK
ManopoOTHUKAY, <« KU3HEHHBIN ITUKI
COCHBI».

JlaGoparTopHasi pabora

«CTpoeHue opraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOCHHOCTH
0€eCII0JIOr0 U II0JIOBOTO PA3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH NPOTEKAHUS
raMeToreHesa y [BETKOBBIX PACTEHUM.
OmnuceiBaTh NIpOLECC JBOMHOTO
OIUIOJOTBOPEHUS y [IBETKOBBIX
pacTeHuil U OOBSICHATH €T0
IIPEUMYILIECTBA 10 CPABHEHUIO

C OIUIOJOTBOPEHUEM Yy CIIOPOBBIX U
I'OJIOCEMEHHBIX

HToro yacos 1o reme
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3BMEHYMBOCTH OPraHU3MOBY
11.1 | Ucropus ctanoBnenus | 1 HcTopusi CTaHOBJICHUS U PA3BUTHS PackpbiBaTh conepxaHne TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TeHETUKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Ponb oTeyecTBEHHBIX YUEHBIX

B Pa3BUTHU T'CHETUKU. PabOTHI

H.K. Konsnosa, H./. BaBunosa,

A.H. benozepckoro, I'.JI. KaprieueHko,

MOHSTUM: TeHETUKA, I'eH.
JIeMOHCTpUPOBATH 3HAHUSI UCTOPUHU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHSI TEHETUKU KaK HAYKHU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JleMoHCcTpaMu

[Toprpetsl: I'. MeHens,

I'. le ®pus, T. Mopran,

H. K. Konsnos, H. 1. BaBuios,

A. H. beno3zepckui,

I'. JI. Kapnieuenxo,

10. A. ®unumyeHko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHMBOJIBI ITCHCTHUKHA

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ' OMOJIOTHUYHBIE XPOMOCOMBHI,
aJIeJIbHbIC TE€HBI, aTbTEPHATUBHbBIC
MPU3HAKH, TOMUHAHTHBIA U
pELeCCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepPO3UroTa, YACTas JIMHUS, THOPUIBI,
redoturl, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYISIPHO-
TEHETUYECKUU.

JdeMoHcTpanuu

Tabauiibl: «MeToIbl TEHETUKN,
«CXeMbl CKpeIIUBaHUS».
JlaGopaTopHasi paGora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
HUCCIIEI0OBaHUI

PackpeiBaTh conep:kaHue TEPMUHOB U
IOHSTUI: HACJIEACTBEHHOCTb,
HACJIEJOBAHUE, U3MEHUYHUBOCTD,
reHoTurl, (GEHOTHI, TEHOM, JIOKYC,
XPOMOCOMBI, AJJIETbHBIE I'eHbI (AJLJIEN),
aJbTEpHATUBHBIE TPU3HAKH,
rOMO3UI0Ta, F€TEPO3UroTa,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTask JIMHUS, TUOPUIBI.
ITosb30BaTHCA T€HETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

JUISL 3AIIMCH CXEM CKPEIIUBAHMS

Htoro yacos no treme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH))

12.1 | BakoHomepHOCTH 1 MoHOrnOpUIHOE CKpEIIBAHUE. PackpbIBaTh copepkaHue TEPMUHOB U
HacleI0BaHUs ITepBriit 3ak0H Menaens — 3akOH MOHSATHUI: MOHOTHOPHTHOE
MIPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe nokoJieHus. [IpaBuino nOMUHUPOBaHUSA. | IOMUHUPOBAHUE, PACIICTIIICHUEC
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H NPU3HAKOB.

pacuIeIUICHUs] IPU3HAKOB. OnuceiBaTth ONbBITEI . Mennensa
[{uTosiornueckne OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIIUBAHUS. Mapbl MPU3HAKOB Y TOPOXA MOCEBHOTO.
I'unoresa YuCTOTHI raMerT. [IpuBoauTH POPMYIUPOBKH MIEPBOTO U
JlemoHCcTpauumn BTOPOro 3aKkoHOB I'. Menaens (3akoHa
IToptper: I'. Mennens. eIMHO00pa3usi THOPUIOB MEPBOTO
Tabauiiel U cxeMbl: «llepBbii U BTOPOH | TTOKOJICHUS, 3aKOH PaCIISIIIICHUS
3aKOHbI MeHaemns». MPU3HAKOB) U OOBSICHITH UX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUISL JEMOHCTPALMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKPEIIMBAHUS U PELIATh TEHETUYECKNE
MIOKOJICHUS U paCIICTUICHUS PU3HAKOB; | 3a7ja4l Ha MOHOTHOpUHOE

CBETOBOM MHUKPOCKOIIL, MUKpOIIpenapar: | CKpeluBaHue

«JIpozodutay.

IIpakTnueckas padora «3yuenue

pPe3yJbTaTOB MOHOTHOPHUIHOTO

CKpEIUBAHUS Y IPO30(DUIIBI

12.2 | Anamusupyroree 1 AHanm3upyolee CKpeIBaHue. PackpsIBaTh conepxanne TEPMUHOB U
CKpeLIUBaHUE. ITpoMexXyTOUHBIN XapakTep MOHATUI: aHAJIM3UPYIOLLEE
Henonnoe HacjienoBanus. PaciieniieHue CKpEIIMBaHUE, HETIOJIHOE
JTOMUHHUPOBAaHHE IIPU3HAKOB [IPU HEMTOJTHOM JOMUHUPOBAaHUE, KOJJOMUHUPOBAHUE.
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JIOMUHHUPOBAHUH.

JleMoHCTpanumn

TabyUIbl ¥ CXEMBI: « AHATTU3HPYIOIIEE
CKpemuBanuey, «Henomnoe
JOMUHHUPOBAHHE

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3aJ]a4M Ha aHAJIM3UPYIOIIee
CKPEILMBAHNE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | Iurunbpunnoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpeiBaTh conep:kaHue TEPMUHOB U
CKpellBaHue 3aK0H MeH/1ess1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEIIMBAaHUE,
HaCJIEJOBAaHUS IPU3HAKOB. (EeHOTUITUYECKUI paJiuKal.
[{utonornuyeckne OCHOBBI OnuceiBaTh onbIThI . Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHUIO HACIICIOBAHUS ABYX Map
JleMOoHCTpanun MIPU3HAKOB Y TOPOXa MMOCEBHOTO.
[Toptper: I'. Mennaens. [IpuBOIUTH POPMYTUPOBKY TPETHETO
Tabnuitel u cxeMbl: «TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Menpaens». HE3aBHCUMOTO HACIIEIOBAHUS
Oo0opynoBanme: MOJIEIb MIPU3HAKOB) U OOBSICHATH €T0
JUIL JEMOHCTpPAIK 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTeMaTHYECKUM pacuéT ¢
MIPU3HAKOB; CBETOBO MHUKPOCKOIT; MOMOIIBIO (PEHOTUITMYECKOTO pauKalia
MuKpornpenapar «Jlpo3zodumnay. Y METO/a IEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckasi pa6ora BApUAHTOB PACIICTUICHUS TPU3HAKOB Y
«M3yuenue pe3yapTaToB MOTOMKOB 10 (D€HOTHUTTY Y TCHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBnsATh CXeMbI JUTUOPUITHOTO
y IpO30(UITBD» CKpEILUBAHUA U PElIaTh FTEHETUYECKUE
3a/lauu Ha TUTHOPUIHOE CKPEITUBaHNE
12.4 | CuemnienHoe CuenuieHHOE HAClIeIOBAHUE MPU3HAKOB. | PackphIBaTh COiepKaHNE TEPMUHOB U
HacJieJOBaHUE Pa6oter T. Moprana. CrienieHHoe MOHSATHH: ClICIIJICHHOE HACJICIOBAaHHUE,
MIPU3HAKOB. HacJIeJOBaHUE T€HOB, HAPYILICHHUE HapyIIeHUs CLETICHUS T€HOB,
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XpoOMOCOMHasi TEOPUS CLEIUICHUS] MEXAY TeHaAMU. KPOCCHUHTOBEp, peKOMOUHAIINS T€HOB,
HACJIEJICTBEHHOCTH XpoMocoMHas Teopust T€HETUYECKHUE KapThl, MOPTaHU/IA.
HACJIEJICTBEHHOCTH. [IpuBoAUTH (GOPMYITHPOBKH 3aKOHOB
JeMmoHcTpanuu Moprana (3akoHa CLIETJICHHOTO
[Toptper: T. Mopras. HACJIEIOBAHUS TEHOB U 3aKOHA
Tabaunpt u cxembl: «CLEIIEHHOE HapyLIEHUs CLEIUICHUS MEX/y TeHAMH)
HacJleJJOBaHUE MPU3HAKOB U OOBSICHATH UX IUTOJIOTUUECKHUE
y Ip030(UITBD. OCHOBBI.
Oob6opynoBanme: MOJICIb [lepeuncnsaTh OCHOBHBIE TIOJIOKEHUS
JUISL IEMOHCTPALINH CLIETIIEHHOTO XPOMOCOMHOW TEOpUU
HaCJIeIOBaHUs IPU3HAKOB. HACJIEJICTBEHHOCTH.

Pemarts reneTndeckue 3aJa4un
Ha COCINNICHHOC HACJICJOBAaHHUC I'CHOB U
HapyImCcHUEC COCIINICHWA MCIKAY 'CHAMU

12.5 | I'enernka moma 1 I'enernka nosia. XpoMOCOMHBIN PackpsiBaTh conepxanne TEPMUHOB U
MEXaHHU3M OIIPEACIICHUSA T10JIA. IIOHSATHN: ayTOCOMBI, II0JIOBBIE
AyTOCOMBI Y MOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOI'aMETHBIN 11071,
['oMoraMeTHbIi U reTepOraMeTHBIN reTEPOraMeTHBIN MOJI.
no1. ['enernueckas CTpykrypa OOBACHATH XPOMOCOMHBIN MEXaHU3M
oJI0BBIX XpoMocoM. HacnenoBanue ONpEIEJICHHS TI0JIa Y OPraHU3MOB.
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM. IIpuBOINTH IPUMEPHI HACIIETOBAHMS
JemMoHCTpanumn MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
Tabauue! u cxembl: «I'eHeTrka nosa», | CoCTaBIATH CXEMBI CKPELIUBAHUS U
«Kapuotum uenosekay, «Kapunorun pemaTh FreHeTUYECKUE 3a/1a41 Ha
npo3ohuiby, «KapruoTun nTuibn HACJICOBAHNUE ITPU3HAKOB, CLEIIJIEHHBIX

C TIOJIOM.
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[TpuBOIUTE IPUMEPHI TEHETHYECKHUX
3a0onieBaHui U 1e(heKTOB
y OPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU

XpPOMOCOMaMH
12.6 | I'enotun Kax 1 ['eHOTHI KaK LIEJIOCTHAS] CUCTEMA. PackpeiBaTh cofepxkaHue TEPMUHOB U
L[€JIOCTHAs CUCTEMA [1neroTponus — MHOKECTBEHHOE ITOHSATHN: MHO>KECTBEHHOE JICHCTBUE

JIeiCcTBHE TeHA. MHOKECTBEHHBIN reHa (rieioTponus),

ajutennsM. B3anmonencraue KOMIUIEMEHTAPHOCTB, DIIACTA3,

HEAJJIENBHBIX TEHOB. [IOJIUMEPHUSL.

KoMrieMeHTapHOCTh. DnucTas. Omnpenenstb GopMbl B3aUMOAECHCTBUS

[Tomumepusi. AJUIEJIbHBIX U HEAJUIEJIbHBIX T€HOB.

I'eHeTrUeCKUl KOHTPOJIb Pa3BUTHUSA [TpuBOANTHE TPUMEPHI IIIEHOTPOITHOTO

PACTEHHI, )KUBOTHBIX U YEJIOBEKA, a JICUCTBUSA TE€HOB.

TaKXe (PU3NOIOrMYECKUX MPOLIECCOB, Pewars reneTndeckue 3aaadu

MOBEJCHUS M KOTHUTUBHBIX (DYHKIIMI. | HA B3aUMOJCUCTBUE HEAJTICIIbHBIX

['eHeTHUECKNE MEXAHU3MBI TE€HOB

CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMO/JICMCTBUS «XO3SIMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS U
W3MEHCHHS HACJICICTBCHHOM
nH(pOpMAITHU B TIOKOJICHUSIX KIETOK

Y OpraHu3MOB.

JdeMoHcTpanuu

Tabauibs!l 1 cxeMbl: « MHOKECTBEHHBIN
aJuieIm3My; «B3zanMoieicTBE TeHOB)Y

Htoro yacos no treme
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTID)

13.1 | U3MeH4YHBOCTH 1 B3auMopencTBrE reHOTHIa U CPeIbl PackpsiBaTh conepxanne TEPMUHOB U
pU3HaKoB. Bubl npu (popmMupoBaHUM (PEeHOTHUIIA. MOHATUI: U3MEHYUBOCTb,
U3MEHYHUBOCTH W3MeHYNBOCTH PU3HAKOB. HEHACJIEACTBEHHAs! U3MEHUYHUBOCTb,

KauecTBeHHBIE N KOJINYECTBEHHBIE HACJICICTBEHHAS N3MEHYUBOCTbD.
IIpU3HaKU. Buapl N3MEHUYNBOCTH: CpaBHUBATh HEHACIIEACTBEHHYIO
HEHACJIEACTBEHHAs U HACJIEICTBEHHASl. | M3MEHUYMBOCTD C HACJIEICTBEHHOM.
JlemoHCcTpanumn [IpuBOINTH IPUMEPHI KAYECTBEHHBIX U
Tabauib! 1 cxembl: «Busl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHYHUBOCTIY. OpraHU3MOB, MPOSIBJICHUI
Oo6opynoBaHHe: KUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HaCJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH U3MEHYUBOCTH

13.2 | Mogudukanmonnas 1 Mou¢urkanroHHas “3MEHYUBOCTb. PackpbIBaTh conepxanue TEPMUHOB U
U3MEHYHUBOCTD Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALMOHHAS, UIH

MOAU(PUKALMOHHON U3MEHUNBOCTH.
Hopwma peakuuu npusHaka.
BapuanmoHHbIN ps1 M BapuallMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MO (PUKAIIMOHHOM U3MEHUNBOCTH.
JdeMoHcTpanuu

TabyuIbl ¥ CXEMBI:
«MoauduxamoHHas U3MEHYUBOCTDY.
OO6opynoBaHue: XUBbIC U TepOapHBIC
AK3EMIUISIPbl KOMHATHBIX PACTEHMIA;
pucyHku (dotorpadun) ;KUBOTHBIX

(dbeHoTunMYecKas, U3SMEH4YUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BapuallMOHHAs KpUBasi, HOpMa
peaKkuuy Npu3HaKa,

MOIU(DUKALIAH.

XapakTepu3oBaTb CBOMCTBA

MO (PUKAITMOHHON U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEU
Cpelibl B pa3BUTHU MOJIU(DHUKAITMOHHOM
U3MEHYUBOCTH Y OPraHU3MOB.
CrpouTh BapHaLIMOHHBIE PSbI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlabopaTtopHnasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualmOHHOTO pAa U
BAPHUALIMOHHOW KPUBO»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHbIX OPIraHU3MOB

13.3 | 'eHoTHnMYeCKast ['eHoTHIIMYECKASA N3MEHUYUBOCTb. PackpbiBaTh cojJiepKaHE TEPMUHOB U
W3MEHYUBOCTb. CBoiicTBa FT€HOTUITHYECKON MIOHSTUI: KOMOMHATHUBHAS
KomOunaTuBHas U3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYHMBOCTh, MyTAIllHOHHAS
W3MEHYUBOCTh M3MEHYHMBOCTH: KOMOWHATHBHAS, M3MEHYMBOCTh, KOMOMHAIIUHY, MY TAIIUH.

MYTAalMOHHAs. XapakTepu3oBaTh CBOKWCTBA
KomOnHaTuBHas H3MEHYHBOCTb. TEHOTUITMYECKON U3MEHUYUBOCTH.
Mei103 1 OI0BOM MPOLIECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOW MPOLIECC
KOMOMHATUBHOW M3MEHUYHUBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Poap KoMOMHATHBHON N3MEHYMBOCTH KOMOMHATUBHOW U3MEHUYHNBOCTH.

B CO3JIaHUM T€HETUYECKOTO IToka3piBaTh HA KOHKPETHBIX MPUMEPAX
pa3zHooOpa3us B mpeaenax 0AHOro POJIb KOMOWHATUBHOM U3MEHUMBOCTH
BHJIA. B CO3JIaHUM T€HETUYECKOTO
JleMoHCTpa MU pa3zHoOOpa3us OPraHu3MOB B IIPeJIeIax
Taomunel 1 cxeMmbl: « KoMOrMHaTHBHAS OJTHOT'O BH/JIA.

U3MEHUYUBOCTBY, «Menos3», CpaBHUBATh T€HOTUITHYECKYIO
«O1I010TBOPEHHE M3MEHYUBOCTh C MOJU(PUKAIIMOHHOM

13.4 | Myraronnas MyTanmoHHass U3MEHYUBOCTh. Buibl PackpriBaTh coqiep:kaHue TEPMUHOB U
W3MEHYUBOCTb. MYTAaIMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppauun),
MYTaILMOHHOTO WHIYLMPOBAHHbIC MyTAllMU. SIAE€pHBIE | MOJUIUIOWU NS, AHEYIIJIOUMS, MYTAHT,
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mporiecca.
DIUTECHETHUKA

Y [IUTOIIa3MaTUYECKUE MYTaIINH.
CoMaTthiecKkue 1 MoJIOBbIE MyTallUH.
[IprunHBI BO3BHUKHOBEHHS My TalUH.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON MU3MEHYNUBOCTH
(H.W. BaBunos). BHesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Inueenemuxa u SNUeHOMUKaA,

PONb dNUSEHeMUUEeCKUX (PaKmopos

8 HACIe008aAHUU U USMEHYUBOCTNU
(henomunuvueckux npuU3HaAKo8

Y Op2aHU3MO8.

JleMmoHcTpanuu

[Toptpertst: I'. Jle ®pus, B. Moranuces,
H. 1. BaBunos.

Tabnuiibl u cxembl: «['eHeTHUECKHE
3a00JIEBAHHUS YEIOBEKAY, « BHIbI
MYTaLU.

OO6opynoBaHme: )KUBbIE U TepOaApPHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (dpoTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH
M3MEHYUBOCTH.

MyTareHsbl.

[IpuBOINTH MPUMEPHI MyTaLIAM,
BCTPEYAKOLIUXCSl Y Pa3HBIX OPraHU3MOB.
Knaccudpunuposats MyTanuu

10 Pa3HbBIM OCHOBAHUSIM.

Pasznuyats Ha n300paxkeHusIX (cxemax,
Ta0JIUIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JIEJIECINH, TyITUIMKALUH,
TPaHCJIOKAINHN, UHBEPCUH; TEHOMHbBIE
MyTal1H.

CpaBHHBaTh MEXy COOOW MyTaluu
pa3HbIX BUOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTaluu,
BBISIBJISITH HCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXKaroUIEn cpejie
(KOCBEHHO).

[TpuBoUTH POPMYTUPOBKY 3aKOHA
TrOMOJIOTUYECKUX PSAJIOB U
HACJIEICTBEHHOM N3MEHYUBOCTH

H. W. BaBunioBa 1 000CHOBBIBaTh €r0
3HAYEHHUE JUISl IPAKTUKU CEIBCKOTO
X031CTBa
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IIpakTnyeckast padora
«MyTtanun y aApo30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
HToro yacos 1o teme
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | T'enernka yenoBeka. 1 Kapuotnn uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtob1 porpamMma MCCleI0BaHus FeHOMa MOHSTUI: CEKBEHUPOBAHHE, KapTa
MEIULUHCKON yesoBeka. MeTo1bl U3yYeHUsI FTEHETUKH | XPOMOCOMBI, TPOOaH 1, HACIECTBEHHbIE
TE€HETUKU YeJIOBEKa: FeHealIorMuecKui, 00J1€3H1 (MOHOTEHHBIE, TOJIUT€HHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE OTpeIeICHUE TEHOTHUIIA:
MOJTHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomouipto I11[P-ananu3a.
HacnenctBennbie 3a001€BaHus
yeJioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snun

C HacJIeICTBEHHOU
MPEIPACTIOIOKECHHOCTHIO. 3HAUECHHE
MEIUILIMHCKOM I'€HETUKH

B MPEJAOTBPAICHUH U JICUCHUU
FeHEeTHYECKHUX 3a00JICBaHUH YEJI0BEKA.
Meauko-reHeTH4eCcKOoe
KOHCYJIbTUpOBaHUE. CTBOJIOBbIE
KineTkH. [loHATHE «reHeTHYEeCKOTO

TeHHbIE, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUATHOCTUKA, aMHUOLIEHTE3.
[Tepeuncnarb 0COOCHHOCTH U3YUCHUS
TEHETUKH YEJIOBEKA U METOIbI
MEIULUHCKOU T€HETUKHU.
XapakTepu3oBaTh METOAbI H3yUECHUS
T€HETUKH YeJI0OBeKa (FeHealOTHUYECKUN,
OM3HEIOBBIM, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 38]1a41 U
JOCTHKEHUS MEXITYHAPOIHON
nporpamMmbl «I'eHOM uesioBeKay.
Paznmuuatek Ha n300pakeHUsX (cxemax,
TabuIax) KapThl XPOMOCOM
(reneTuyeckue, PuU3MUECKUe,
CUKBEHCOBBIC).
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rpy3a». ITHYCCKUEC aCIICKThI
HCCIeI0BaHNi B 00J1aCTH
peIaKTHPOBAHUS TCHOMA U CTBOJIOBBIX
KJIETOK.

['eneTraeckue (paKTOPHI MOBHIICHHON
YyBCTBUTEIHLHOCTH YEJIOBEKA

K PU3NYECKOMY ¥ XUMHYECKOMY
3arpsI3HCHHUIO OKPYIKAIOIEH CPEIbI.
['eHeTnyeckas mpeapacroaokeHHOCTh
YyeJIOBEKa K ITaTOJIOTHSIM.
JlemoHCcTpanumn

Tabumibl u cxembl: «Kapuotumn
YeIIoBeKay, « MeTo bl U3yUCHUS
FeHETHUKH YeJIoBeKay, «I eHeTH4yecKue
3a00JIEBAHHUS YETIOBEKAY.
IIpakTnuyeckas padora

«CocTaBlieHHE U aHAIIN3 POJOCIOBHOM

OnucbIBaTh METOAbI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma:
MOJHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCTIE

¢ nomoupto I11[P-ananu3a.
XapakTepu30oBaTh HACJIEACTBEHHbIC
3a00JIEBaHMS YEJIOBEKA U 3a001eBaHUS
C HACJICJICTBEHHOM
MPEIPACTIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIE3HU

C HACJICJICTBEHHOM
MPEPaACIION0KEHHOCTHIO.
VYcraHaBIMBaTh B3aMMOCBSI3b MEXKTY
HaCJICICTBEHHBIMH 3a00JIEBaHUSIMU

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYIbTUPOBAHUS
B MIPEIOTBPAICHUN U JICUCHUN
HAacCJIEACTBEHHBIX 3a001€BaHNI
yeJIoBeKa

Htoro yacos 1o teme
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIC IOHATHS 1 JloMecTUKalUs U CEJICKIIHS. PackpbiBaTh cofiepxaHre OCHOBHBIX

CCIICKIINN

3apoKACHUE CENCKIINU 1
JOMECTHUKAIIUN. YUeHHE
H.. Basunosa o LlenTpax

MMOHATHUM: CEJICKIIUs, JOMECTUKALIHSI,
MIPUMUTHUBHAS CEJIEKIHS,
KOMOWHATHUBHASI CEJICKIIHS, COPT,
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MPOUCXO0XKJIEHHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHui. Pomib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
XKUBOTHBIX. COPT, MOPOJa, IITAMM.
3aKOH rOMOJIOTHYECKUX PSIAOB

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

JUISL CETIEKITMOHHOM paboTHI.
JlemoHCcTpauumn

[Toptpersl: H. 1. BaBuiios,

H. B. Muuypum, I'. /I. Kapneuenxo,
I1. IT. JIykpanenko, b. JI. Actaypos.
Tabauisl u cxembl: «lleHTphI
MIPOUCXO0XKJICHUSI © MHOTO00pa3ust
KYJIbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICJICTBEHHON N3MEHUYUBOCTHY.
JlaGopaTopHasi pabora
«M3yueHue copToB KyJbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

opoja, ImTaMM.
IlepeuncnsiTb OCHOBHBIE 3TAIBI
Pa3BUTHUS CEJIEKIMU KaK IIpoliecca 1
HAYKHU.

XapakTepu3oBaTh COJICPKAHUE YUEHUS
H. W. BaBuiiosa o LlenTpax
MIPOUCXOK]ICHUS U MHOT000Opa3us
KYJIbTYPHBIX PACTEHHUI.

IToka3biBath LIEHTPBI MPOMCXOKIAECHUS U
MHOT000pa3us KyJbTypPHBIX PACTCHUI U
[{eHTphl TOMECTUKAIMYU JOMAIITHUX
’KUBOTHBIX Ha KapTe€ MUPA, CBS3bIBATh
MX MECTOIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
LABMJIN3AIUH.

CpaBHUBATh COPT, HOPOAY, IITAMM

C BUJIaMU-POJUYAMH.

OO00CHOBBIBATh 3HAUEHHUE 3aKOHA
TOMOJIOTHYECKHUX PSIIOB B
HACJIEICTBEHHON U3MEHYNBOCTHU

H. N. BaBuiosa 11 ceJIeKIIMOHHOMU
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKALMUA U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHM, IIOPOL
JIOMAITHUX )KUBOTHBIX U ITAMMOB
MHKPOOPTAHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BaHUE
FeHETUYCCKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBEeHHBIN OTOOP: MaCCOBBINM U
WHJIMBUAYJIbHBIA. DTaIbl
KOMOHWHAIIMOHHOM CENeKIIUU.
HcnbiTanne npon3BoauTENEH

1o moToMcTBYy. OTOOp MO TEHOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MOTOMCTBA M OTOOP MO TEHOTUITY

¢ moMolpto aHanuza JIHK.
HcKyCcCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKIIMOHHOM paboTHI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak UICTOYHUK MYTalHil

y KyJbTYPHBIX (DOPM OPraHU3MOB.
Hcnonb30BaHnEe TEHOMHOIO
peIaKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK nis nomyuenus
MCXOJHOT0 MaTepuaa Jijisi CeJCKIUU.
[Tony4deHue NoIUIIONI0B.
BryTpuBugoBas rubpuanzanmsi.
biv3kopoIcTBEHHOE CKpENTUBaHMUE,
i nHOpuauHT. HeponctBennoe
CKpellliBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rerepo3uca

B cesiekimu. Otaaa€éHuas
rubpuauzanus. [Ipeogonenne

PackpbIBaTh coepxanue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
MPOU3BOUTEIIHN, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEILIMBAHUE, UIIH
WHOPHJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WA ayTOPUANHT, YUCTas]
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHbBIN MyTareHes, (hakTopsbl-
MyTareHsl, HOJUIIIIOU b, OTAAIEHHAS
ruOpuan3alnsl, CEKBEHUPOBAHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUM U )KUBOTHBIX:
MCKYCCTBEHHBINA OTOOD U
rUOPUIN3AIINIO.

CpaBHHMBaTh MacCCOBBIN HCKYCCTBEHHBIM
0TOOp C UHAMBUYAJIbHBIM, TOKA3bIBATh
UX 3HAYEHHE JIJISl CEIeKUUU
KYJbTYPHBIX PACTEHUH U JOMAITHUX
YKUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTJAIEHHOM THOPUAN3AIINY B CEJICKIIUU.
OnuceiBats onwIT I'. [[. Kapneuenko

I10 TPEOJIOJICHUIO OCCILTIOAMS
MEKBHUIOBBIX THOPHUIOB.

Pa3znnuatek Ha n300pakeHus X (cxemax,
Ta0JUIax) Y OTAEIbHBIX
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Oecruroaus MEXBUIOBBIX THOPHIOB.
JlocTrkeHunsl celeKuMn pacTeHU! 1
KUBOTHBIX. «3€1E€HAsl pesoIIoOYUsLY.
CoxpaHeHHUE U U3YUYECHUE TEHETUUECKHUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JTUAKWAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO03SMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasierue
2eHemuYecKUMU pecypcamu
CeIbCKOXO03AUCTNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEIsX
VIVYULEHUSL CYUWeCBYIOUUX U CO30AHUS
HOBbIX NOPOO, IUHULL U KPOCCO8, 8 MOM
yucne ¢ NPpUMeHeHuem CO8PEeMEHHbBIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosulx uoell U nepCcneKmuGHbIX
MexXHOI02UU.

JleMmoHcTpanuu

[Toptpetsl: H. 1. BaBunos,

N. B. Muuypum, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekuun», «OtnanéHHas
rubpuausanus», « MyTtaresesy.
JlabopaTopHas padora

«3ydyeHue METO1I0B CEJIEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COpTa U
MOPOJABI XO35IMCTBEHHO LIEHHBIE
MPU3HAKHU, HEOOXOIUMbIC YEIOBEKY.
XapakTepu30BaTh POJIb CEIEKIIUU

B 00eCTeYeHUH NPOJOBOTILCTBEHHOM
0e30IMacHOCTH YeJIOBEUECTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPHI
JIOCTUKECHUHN CEJIEKIIUU KYJIbTYPHBIX
pPacTEeHUN U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHui)

IIpakTuyeckas padora
«IIpuBrBKa pacTeHUIN».
IKekypcusi «OCHOBHBIE METOJIBI U
JIOCTHIKEHHUSI CENIEKLINA PACTEHUMN U
’KMUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATENbHBIN YYACTOK,

B TEIIJIMYHOE X035 CTBO,

B JIaA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAy4HOT'O LEHTPA)»

HToro gacos 1o reme

16 Tema «bMOTEXHOJIOTHS U CHHTEeTHYECKas OMOJIOTHsD»

16.1 | BuotexHoOTHs KaK 1 OOBEKTHI, UCIIOJIb3YEMBIE PackpbIBaTh coepxanue TEPMUHOB U
HayKa U OTpacib B OMOTEXHOJIOTHHU, — KJIETOUHBIE U HOHATHUI: OMOTEXHOJIOT S,
POM3BOJICTBA TKaHEBbIE KYJIbTYpHI, TPaJUIMOHHAs OMOTEXHOJIOTHS,

MHUKPOOPIaHU3MBI, UX XapaKTEPUCTHKA. | MUKPOOHOJIOTUYCCKHI CUHTE3,
TpaauunonHas GMOTEXHOIOTHSL: MHUKPOOHOJIOTUYECKAs] TEXHOJIOTHS.
xJieboneueHme, NoayyeHue [TepeuncnsaTs HanpaBICHUS
KHCJIOMOJIOYHBIX ITPOAYKTOB, OMOTEXHOJIOTUH; 1IeJIU U 331X,
BHHOCIME. MUKPOOHOIOTHICCKUN CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
cuHTe3. OOBEKTHI XapakTepu3oBaTh OOBEKTHI,
MHUKPOOHOIOTUYECKUX TEXHOJIOTHH. UCTOJIb3yeMble B OMOTEXHOJIOTHH, —
IIpon3BoACTBO O€IIKa, aAMMHOKHCIOT U | KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
BUTaMHHOB. MHUKPOOPTaHU3MBI.

JleMOHCTpaLuK OnucsiBaTh OCHOBHBIE METO/IbI

Tabmauie! u cxeMsbl: «Vcronp3oBanne TPaIUIIMOHHON OMOTEXHOJOTHH U

96




®denepanbHas padouas nporpamma | buomorus. 10-11 kiaccel (yriayOnEéHHBIN ypOBEHB)

MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
MIPOU3BOJICTBEY.

JlabopaTtopHnasi paGora

«M3ydeHne o0bEeKTOB
OMOTEXHOJIOTUNY.

IIpakTuyeckas padora
«ITomy4yenne MOIOYHOKHCITBIX
MPOTYKTOBY.

JKcKypeusi «buorexnonorus —
Ba)KHEHIIIask MPON3BOAUTENbHAS CUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

OO0OCHOBBIBATEL 3HAUECHUE
OHMOTEXHOJIOTUH

IUUIS CEIILCKOXO3SICTBEHHOTO
MIPOU3BOICTBA

16.2

OcHoBHBIE
HaMpaBJICHUS
CUHTETUYECKOM
OHMOJIOTHH

Co3maHne TeXHOJIOTHH U
MHCTPYMEHTOB L[EJICHATTPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YEeHUS
OpPraHMW3MOB U UX KOMIIOHEHTOB,
COAEpKaIIMX HE BCTPEHAIOIIUECS

B IIPUPOJI€ OMOCUHTETUYECKHUE Ty TH.
Knerounast unxenepus. Meto bl
KYJIbTYPbI KJIETOK Y TKAHEH PACTCHUU U
#uBOTHBIX. KpnoOanku. Comarnueckas
THOPUIU3AINS 1 COMAaTUYECKHMA
samOpuorenes. Mcnons3oBanue
rarIouJI0B B CEJICKIIMU PACTCHUH.
Ilonyuenue MOHOKIOHANLHBIX AHMUMEI.

PackpeiBath copepkaHue TEPMUHOB U
TIOHSITUI: KJIETOYHASI MHKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METO/T
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUNOTEHTHOCTb, TTIOPUIIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PACTCHUM, cCOMaTH4YecKas
rUOpUAN3ALINS, TAIUIOUIbI, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MOJIMKIOHAJILHBIC
aHTHTEJa, METO/I TPAHCIIAHTALIMH SIJIEep,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUS] CHHTETUYECKOM
OHOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKJIOHATIbHBIX aHmumerl

6 meouyune. ICKyCCTBEHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKIIUSA
SANIEKJIETOK U KIIOHUPOBaHUE
KUBOTHBIX. MeTO/ TpaHCIUIaHTAIIUU
SAAEp KIETOK. Texnono2uu
0300p08IeHUs, KVIbMUBUPOBAHUS U
MUKDOKJIOHANLHO20 PA3MHONCEHUSL
CeNbCKOXO3AUCTNBEHHBIX KYAbMYP.
JeMoHcTpanuu

Tabmuiel 1 cxembl: «Knerounas
WHXKCHEPHU S

OnuceiBaTh HA KOHKPCTHBIX IIpUMCpax
MECTOAbI KJIETOUYHOU HWHXCHCPHUU.
HpI/IBOI[I/ITB IMPUMCEPBI UCITOJIb30BAHUA
MOHOKJIOHAJBbHBIX U ITOJIMKIIOHAJIBHBIX
AHTHUTCJI B MCIUIINHC.

OHGHI/IB&TI) 3HAYCHUE CUHTETUYCCKOM
OHoJIOTHH JJIA CEJIBCKOI'O XO03S1CTBa U
MCINTIMHBI

16.3

XpoMocoMHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPHSI.
HcKycCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
op2anuzmo8. J1ocTxKeHus u
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUUECKUE U
ATUYECKHUE TIPOOIEMbl TeHHOU
WH)XCHEPUH.

JleMmoHcTpanuu

Tabauiiel U cxembl: «I eHHas
WHKEHEPUsH

PackpeiBath conepxaHue TEPMUHOB U
MTOHSATHI: T€HHAs! NHKEHEPHS,
PECTPUKIMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUIKUAE KOHLBI,
IIJIa3MU/bl, PECTPUKLIUS, TUTUPOBAHUE,
TpaHchopmalusi, CKpUHUHT,
TpaHCTeHHbIE (TeHETUYECKH
MOIU(ULIPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PENPOLYKTUBHOTO
Y TEPANeBTUYECKOIO KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKON UHKEHEPUU.
XapakTepu3oBaTh JOCTUKEHUS TEHHOU
WHKCHEPUH.
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O11eHMBATD PKOJOTHYECKHE U
ATUYECKHE TPOOIEMbI KJIOHUPOBAHUS U
CO3/IaHUsI TPAHCTEHHBIX OPTraHU3MOB,
MEePCIIEKTUBBI Pa3BUTHS XPOMOCOMHON
Y TEHHON MHXECHEPUH

16.4

MeauuuHckue
OMOTEXHOJIOTUNA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I11]P-ouacnocmuxa.
Memabonomuulil ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa 0Jisk OYeHKU
COCMOSIHUSL €20 300PO08bS.
Hcnonvzosanue cmeososwix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u cxkaggonrounea
07151 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
sawumel om 6030youmeneti OPBU,
VCMAaHOBNeHUe MOAEKYISAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATUI: METUIUHCKAS
OMOTEXHOIOTHS, METa0OIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu30BaTh METObI
MeTab0JIOMHOT0 U T€HOLIEHTPUUECKOT O
aHaJIM3a; UCIMOJIb30BAHUE CTBOJIOBBIX
kJ1eToK; [I1[P-nquarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooeporcawux eupycos,
8bI3bI8AIOWUX 0CODO ONACHDBLE
3a60/1e6aHUs 4eN08EKA U HCUBOMHBIX

Htoro yacoB no treme

PeszepBHOE Bpems 0
OBIIEE KOJIMYECTBO 68
YACOB IIO I[TIPOTPAMME
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11 KJIACC
Haumenosanue
Ne KonnuectBo OCHOBHBIE BUIBI IEITEILHOCTHA
pa3zeiioB U TEM [IporpammHoOe coaepkanue
/1 JacoB 00yJaronmxcst

y4eOHOTO MpeaMeTa

Tema «3ap0>KﬂeHne U PA3BUTHUE IBOJIOIUOHHBIX HpeIlCTaBJIeHI/Iﬁ B OMOJIOTHH»

1.1

OBOJIIOIIMOHHAS
teopus Y. lapBuna

1

OBomonroHHas teopus Y. [lapBuna.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U HaydHas
nearenbHocTh Y. JlapBuHa.
JdeMoHcTpanuu

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

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cuctema KUBOH
npupoasl (o K. JIunuero)»,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHuzm
dbopMupoBaHUs TPUCTIOCOOTICHUM

Yy PaCTEHHUM U KUBOTHBIX

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

PackpriBaTh conep:xkaHue TEPMUHOB U
MOHSATUI: KPEallMOHU3M, BUJ,
cUcCTeMaTHKa, OMHapHas HOMEHKJIATypa,
HCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HMCTOPUYECKUIN METOJI, JaPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, Omrenokna, Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOIBI.

OuenuBath Bknaa K. JIlunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJT U
sposironnto K. JInnnes, K. b. Jlamapka
u Y. /lapBuHna.

Kputnuecku oneHuBath
KpEalMOHUCTCKUE B3IJISAbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTypHO-UCTOPUYECKHUE
Y €CTECTBEHHO-HAYYHbIE IPEAIIOCHUIKH
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MOSIBJICHUS DBOJIIOIIMOHHON TEOPUU

Y. /lapBuHa.

OnuceIBaTh poJib UCTOPUUYECKOTO
METOo/A.

N3naraTek CynHOCTb 3BOJIIOITMOHHON
teopuu Y. /lapBuna.

Ha3piBath 0OCHOBHBIE (haKkThl OHOTpadun
Y. JlapBuHa 1 3TaIbl CO3JaHUASI UM
ABOJIIOLIMOHHOW TEOPUHU

1.2

JBYOKyIIIME CHJIBI
SBOJIIOIIUN BUJIOB
no Y. JlapBuny

JIBYOKYTIIHE CUITBI DBOJTIOIIMH BHJIOB
no Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpraHU3MOB, HACJIEACTBEHHAS
U3MEHUYUBOCTD, OOphOa

3a CyIIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIN 0TOOD).
JemoHcTpauun

[Toptper: Y. lapBuH.

Tabnuibl u cxembl: «Dopmbl GOPHOBI
3a cymecTBoBaHue, «Iloposs
roiy6ei», «MHorooOpaszue
KYJIbTYPHBIX (hOPM KaIyCThD»,
«ITopompl TOMaNTHUX KUBOTHBIX,
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHS IBYKYIITUX CHJT
IBOJTFOITU

PackpriBath conepkaHue TEPMUHOB U
TIOHSITUI: HACJIEJCTBEHHOCTb,
M3MEHYMBOCTh, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIecTBOBAaHHUE,
€CTeCTBEHHBIN 0TOOP.

N3narate CylHOCTh yYeHUSA

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JBUKYIIHUE CUIIbI
ABOJIFOLIUM BUIOB MO /[apBuHY.
[IpuMeHsTh 3HaHUS O JIBMXKYIIUX CUIaX
ABOJIIOLINM BUJIOB 110 J[apBUHY

JU1s1 OOBSICHEHUSI MHOTOOOpa3us BUJIOB,
MOPOJ JOMAIIHUX )KMBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHHUU
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1.3 | ®opmuposanue 1 OdopmneHre CHHTETUYECKOM TEOpUHn PackpeiBath conepxaHue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTalllH,
TEOPHUH IBOJIOLINHU Teopus 3BoIoIMH. COBpeMEeHHas MYTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBICHATH NPUYMHBI KpU3UCA
3Ha4YeHUE 3BOIIOIMOHHON TEOPUH JTapBUHU3MA.
B ()OPMHUPOBAaHUHU €CTECTBEHHO- O60CHOBBIBATH 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MHUpA. TpaHcopMaIu JapBUHHA3MA
JlemoHcTpanumn B CUHTETHUYECKYIO TEOPHUIO IBOJIOIINHU
IToptpetsi: C. C. YeTBEpHUKOB, (CTD).
N. N. llImaneraysen, [Jx. Xonmaeiis, N3narats ocHoBHBIE TTostoxkenust CTD.
. K. bensies. OuenuBath Bkian I'. Jle @pusa,
Ta0mune! 1 cxeMbl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIO’KEHHS] CHHTETUYECKOU TEOPUH N. N. llImansraysena, /1. K. bensiesa
ABOJTIOIIANY B (popmupoBanue CTD.
OuenuBarth 3HaueHune CTO
B (popMHpPOBAHUN COBPEMECHHOM
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPa
Hrtoro yacos 1o teme
2 Tema « Mukpo3BoIIOLUA U €€ pe3yIbTaTbD)

2.1 | Dramsl 2 [Tomynsiust Kak 2JieMeHTapHas PackpeiBath copepkaHue TEPMUHOB U
ABOJIIOLIUOHHOTO eauHuLa 3o, CoBpeMEHHbIE MOHSATHI: MUKPOIBOJIIOIIUS,
npoIiecca: METO/IbI OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIMS, MyTallUH, TTOMMYJISIINS,
MHUKPO3BOJIIOIUS U pa3HO00pa3us U CTPYKTYPHI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO3BOJIIOITHS. nonyJsiiui. MiameHnenue reHodonaa AJIEMEHTAPHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Tomynsiuust — MOMYJISIIIUU KaK AJIEMEHTAPHOE XapaxkTepu3oBaTh MUKPOIBOJIOIHNIO KaK
AJIeMEHTapHast ABOJIIOLIMOHHOE SIBJIEHHE. 3aKOH STaI MOSBJICHHS PUCTIOCOOICHUN 1

€IMHHUIIA DBOJIFOLNHU

ICHCTUYCCKOI'O PaBHOBCCHA

BI/II[006p330BaHI/I}I.
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JIx. Xapau, B. BaiinGepra.
JdemoHcTpauumn

Tabsauubl ¥ cxeMbl: «MyTannoOHHas
U3MEHYUBOCTHY, «llonmysiiimonHas
CTPYKTypa BUAa», «Cxema MposIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlaGoparopHasi paGora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0€i
OJIHOTO BUJA»

XapakTepu30BaTh NOIMYJISIUIO KaK
AIIEMEHTAPHYIO €UHUILY 3BOJIFOLIMH.
[lepeuncnaTh NpU3HAKU UACATBHON
HOIYJISIUU U OOBSICHATh YCIOBHUS
BBIIIOJIHEHHS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEOIIHECS 3HAHUS

11l OOBSICHEHUS! IPUYKUH U3MEHUHUBOCTH
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(baKkTOpbI HBOJTIOIIUU

OneMeHTapHbIe (PaKTOPHI (ABUKYILIUE
CHUJIBI) IBOJIIOIIMH. MyTarimoHHBIN
npornecc. KomOunaTusHas
M3MEHYMBOCTD. [[peiid reHoB —
Cly4yaiiHbIe HEHANPaBJICHHbIE
W3MEHEHHMS 4acTOT aJIeNen

B nomyJsiusix. I ekt ocHoBaTesl.
Apgexm 6ymuLiouH020 2opavluiKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CLeOCEUSL.
IIpossnenue s¢ppexma opetigha eernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpauuu. U305m4mys nomysisaiuii:
reorpaduueckas (MpoCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAs).
JdeMoHcTpanuu

IMoptpeTsi: C. C. YeTBepUKOB,

2. Maiip.

PackpwiBath copepkaHue TEPMUHOB U
MOHSATUI: MyTallMOHHBIN IIPOLECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIMOHHBIE BOJHBI, Tpeiid TeHOB,
MUTpaIU, U30JIS1IHs, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoyKTUBHAS)
u3oJisnus, 3¢ dhext ocHoBates, dPpdexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh FJIEMEHTAPHBIE
(bakTopsl (ABMKYILUE CUIIBI) SBOTIOLUU.
OuenuBatsh Bkiang C. C. UeTrBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOIIUOHHOTO
yUECHHUS.

OOBICHATH MPUYUHBI HEHATIPABICHHOTO
JEVCTBUSA 3JIEMEHTAPHBIX
ABOJIIOIMOHHBIX (DaKTOPOB.

[IpuMeHsTh UMEIOIMECs 3HAHUS
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TabauIel ¥ cxeMbl: «JIBHKYIIHE CHITBI
SBOJIOLUNY, « DKOJIOTHYECKas
V30U TIOMYJISILUKA CEBAHCKOM
dopenny, «I'eorpaduueckast H3OIAIUS
JMCTBEHHUIIBI CHOUPCKOU 1
JIMCTBEHHUIIBI JAYPCKOM»,
«llomynsIIMOHHBIE BOTHBI YUCIEHHOCTH
XHUIIHUKOB U JKEPTB»

O JBIDKYIIUX CUIJIaX SBOJIOLUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3ust
reHooH1a TOMYJIAINN OJTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HaIpAaBJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBenHsbIit oTOOp —
HaIpaBIISIONTUN (HaKTOP IBOIIOLIHH.
@OpMBbI €CTECTBEHHOT0 0TOOpA:
JBIDKYIIUN, CTAOUITU3UPYIOIIUH,
pa3phIBarOIUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
ABOJIIOIUS COIIMAJIBHOTO MTOBEICHUS
KUBOTHBIX.

JdeMoHcTpanuu

Tabauie! ¥ cxeMbl: «CxemMa IelCTBUSA
€CTEeCTBEHHOTO 0TOOpay, «DopMbI
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIBHBINA MEITAHU3MY,
«OKuBbI€ MCKOTIAEMBIC)

PackppiBath copepkanrie TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JABUKYIIANA OTOOP, CTAOUITU3UPYOUTUI
0TOOp, pa3phIBAIOIINNA OTOOP, MOJIOBOM
oTOOP.

XapakTepu3oBaTh €CTECTBEHHBII 0TOOP
KaK JABUKYIIYIO U HAITPABJISIIOULYIO CHITY
HBOJTIOIUH, €T0 (POPMBI.

Paznuuate (HopMbl €CTECTBEHHOTO
0TOOpa B MOIYJISIUSAX, PUBOIUTH
MIPUMEPHI ACHCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEMTOCHUTKH TS IEHCTBUS
JBWKYIIEH U cCTaOMM3upyromen Gpopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
0TOO0pa, JeNaTh BHIBOJBI HA OCHOBE
CpaBHEHHUSI.
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[TprMeHsTh UMEIOIIUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

111 OOBSCHEHUS TIPOIIECCOB,
MIPOUCXOISIIINX B MOMYJISIITUSIX BHIOB
OpPTraHNU3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHMU3MOB Kak
pe3yJibTaT
MHUKPOIBOJIIOIUU

[Ipucnoco0aeHHOCTh OPTraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOLIMH.
Bo3HukHOBeHUE MpUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uauoanantauuu. [Ipumepsl
MPUCIIOCOOJICHUI Y OPTaHU3MOB:
Moposornueckue, Gru3n0IOrHuecKue,
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTHOCUTENBHOCTb MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JemoHcTpauun

TabauIbl U CXEMBL:
«lToxpoBuTENIBCTBEHHAS OKpACKA
KUBOTHBIX», «I [penynpexnaronias
OKpacka KUBOTHBIX),
«DU3NOTOTUYECKUE alanTalluny,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanme: repbapun pacTCHUM;
KOJUIEKIIMY HACEKOMBIX; UyueJia MITUIl U
3BEpEU C MPUMEpPAMU Pa3IMYHBIX
MPUCTIOCOOTICHUI.

PackpbIBaTh coiepxaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UIN0A 1N TalHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoiiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apoMOP(HO30B U
WJIN0AIANTANN Y PACTEHUN U
KUBOTHBIX.

OOBsICHATH posIb apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOuTaHusI.

OOBICHATH POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCIIOBUSM CPEJIbI.
JIoKa3bpIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MPUMEPHI OTHOCUTEIHHOCTH aJaNTaIUH.
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JlabopaTtopHasi padora
«IIpucnocobeHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1IEJIECO00Pa3HOCThY.
JlabopaTtopHnas padora

«M3yuenune apoMopo30B u
UIMOQJANTAllMi Y PACTEHUH U
KUBOTHBIX»

PackpbIBaTh 3HaUECHUE ABUKYILIUX CUJT
ABOJIFOLMU B (DOPMUPOBAHUU
MPUCIIOCOOJICHUI

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bup, ero kputepuu u CTpykTypa.
JdeMoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Buga,
«Bunpl-gBoitHuKN», «CTpyKTypa BUaa
B IIPUPOJIEY.

Oo6opynoBanme: repbapun pacTCHUM;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3BE€pEU pa3HbIX BUJIOB.
JlabopaTopHnasi padota

«CpaBHEHME BUJIOB

110 MOP(OJIOTHUECKOMY KPUTEPUIOH»

PackpbiBath copepkaHne TEPMUHOB U
TIOHSATHUH: B, KpUTEPUH BUJIA,
noIuMopdU3M, BUJIbI-IBOMHUKH, apeall,
AKOJIOTHYECKAsT HUIIA, OIS,
BHJIOBOM KapUOTHUIT, KOCMOTIOJIUTHI,
SHAEMUKHU, MTOABUIBI, IKOTHIIHI.
XapakTepru30BaTh KPUTCPUN BH]IA
(MopdostornYecKuii, reHeTUIECKUH,
OMOXUMUYECKUN, TEOrpaPUIECKUH,
IKOJIOTUYECKUN, OMOXUMUYECKUI).
OOBICHATH HEOOXOAUMOCTD
WCITOJIb30BaHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIsl OTIPEACIICHUS BUIOBOM
MPUHAICKHOCTH OPTaHU3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJIUTUTTUYECKUX BUOB.
CpaBHMBATH BUJIBI IO
MOP(}OIOrHUECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBanue Kak
pe3ynbTaT
MUKPOIBOJTFOITUH.
CBs3b
MHUKPOSBOJIFOIIUH U
SIIUIEMHUOIOTUU

BunoobpaszoBanue kak pe3yibTaT
MUKPOIBOTIOIUH. M30msust —
KJIFOUEeBOM (haKTOp BU000pA30BaAHUS.
[Tytn 1 cnoco6b! BUA00Opa30BaHUS:
ajuronaTpudeckoe (reorpaguieckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BosIOLIMOHHON OHOT0THH

B pa3paboTKe HAyYHBIX METOJIOB
coXpaHeHus1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
Mapa3uToOB U MX X0351€B. MeXaHU3MBI
(bopMHpPOBaHUS YCTONIMBOCTH

K aHTUOMOTHKAM U CIIOCOOBI 0OPHOBI
C Heu.

JdeMoHcTpanuu

Tabnuibl u cxembl: «CrocoObt
BUJ1000pazoBaHusy, «I eorpadguyeckoe
BUI000pa30BaHuEe TPEX BHUJIOB
JTaHIBIIEH», « IKOJOTHIECKOe
BUI000pa30BaHNE BUIOB CHHUIDY,
«llomurmon el pactenuiny, «KamycTtHo-
peneUHbIN THOPUI.

PackpriBath copepkaHne TEPMUHOB U
MOHSATHUH: BUA000pa30BaHUE, N3OSN,
KODBOJIIOITH.

XapakTepru3oBaTh BUI000pa30BaHUC
KaK pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBACHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IudHbIe CIIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMs JIJIs1 OO BSICHEHUS
MPUYMH MHOTOOOpa3usi BUJIOB.
OOBICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKAM
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Oo0opynoBanme: repbapun pacTeHui
OJIM3KUX BUIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro yacos 1o teme
3 Tema « Makpo3BoJIIOLMS U €€ pe3yJIbTaThI»
3.1 | MakposBoTioIHs. 1 Mertoabl n3ydeHHs: MaKpOIBOJIIOLIHAH. PackpeiBaTh conepxaHue TEPMUHOB U
[TaneonTONIOTMUECKUE [TasleoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOJIOLIMS
METO/Ibl U3YUECHUS u3ydeHus 3Bosronuu. [lepexoueie (punorenes), nepexoHbie HOpMBI,
HBOJIIOLIAH (GopMbI U GUIOTEHETUYECKUE PSIAbI (uUIOreHeTuYECKUe PAbI,
OpPraHU3MOB. [IAJICOHTOJIOT UL
JdemoHcTpauun XapakTepu3oBaTh MAaKPOIBOIIOLMIO KAK
TabJauIbl U CXEMBI: HaJBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DUIIOTeHETUYECKUH PsJI IO, KPYIHBIX TAKCOHOMUYECKUX €JINHULI.
«ApXeonTepuKcy, «3Bepo3yonie OOBICHATH 3HAUCHHUE
amepb», «Crerouedansn», MaJICOHTOJIOTUYECKUX MCCIIEN0BAaHUI
«Punnoputen, «CeMeHHbIE 11 TIOJTy4€HHUsl (DaKTOB HBOJIIOLIUU
NANOPOTHUKWY. OpraHU3MOB.
O0opynoBaHHe: KOJUIEKIIUH, [TpuBOAUTH MpUMEPHI OPraHNU3MOB,
repOapuu, MyJIsKH HCKOITAEMBIX OTHOCALIMXCS K NEPEXOIHBIM (hOpMaM.
OCTATKOB OPraHU3MOB Ha3biBaTh rpymnmbl OpraHu3MoB,
JUTsI KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTUYECKUE PSIbL.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIUU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Metoabl u3ydeHus | PackpbiBaTh cojepkaHue TEPMUHOB U
METO/Ibl U3yUYEHUs sBomonuu. CpaBHeHue (IIophl U NMOHATUH: Ororeorpadus, SHAEMUKH,
IBOJIFOLIUU (ayHbBI MATEPUKOB U OCTPOBOB. PEJHKTHI.
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buoreorpaduueckue obmactu 3emiu.
Buapi-sHIEMHUKN U PETTUKTEHI.
JdemoHcTpauumn

TabauIbl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«[peiid koHTHHEHTOBY, «PETUKTHI».
Oo6opynoBanme: repOapuu; KOJJICKIIUH
HACEKOMBIX

OO00CHOBBIBATH 3HAYEHUE
ouoreorpaduu 7151 U3yUCHUS
HBOJIIOLINY OPTaHU3MOB.

[lepeuncnsarey Ouoreorpaduueckue
o0nacTu 3eMJd U OOBSACHATH PUUNHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u dhayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux ooIacTe.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHJIOB-IHICMHUKOB.
OOBICHATH MPUYUHBI COXPAHEHUS
BHJIOB DHIEMHUKOB U (GKHUBBIX
HCKOIIa€MBbIX»

3.3

DMOPUOTOTUUECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/IbI U3YUCHUS
HBOJTIOIUHU

OMOpPHOJIOTMYECKUE U CPABHUTENIBHO-
MOP(OJIOTUUECKHE METObI U3YUEHUS
ABOJIIOLMU. | 'eHeTHYEeCKe MEXaHU3MBbI
ABOJIIOLIMM OHTOT'€HE3a U MOSIBICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.
['oMon0rnYHbBIE U AHATOTUYHBIE
opransl. PyumeHTapHbie OpraHbl v
aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTH4eCcKue, OMOXMMUYECKUE U
MaTEMaTUYECKUE METO Il U3yUEHHUS
3BOJIFOLIMU. | OMOJIOTMYHBIE TE€HBI.
CoBpeMeHHBIE METO/IbI IOCTPOEHHUS
(UIOreHeTHYECKUX 1EPEBHEB.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: AIMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTAHBI,
PYJIUMEHTHI, aTABU3MBI, ONOXUMUYECKAs
TOMOJIOT .

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXUMHUYECKHE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATH 3HAYCHUE YMOPHUOJIOTHH,
CPaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HETUKHU, OMOXUMUH,
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XPpOMOCOMHBIE MyTallK ¥ SBOJIIOIUS
T'C€HOMOB.

JdemoHcTpauumn

[Moptpersl: K. M. bap,

A. O. Kosanesckuii, @. Mromiep,

9. I'ekkens.

Tabymibl 1 cxeMbl: «HadanbHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHBIX KMBOTHBIX),
«["oMONOTHYHBIC M aHAJIOTUYHBIC
Oopra"b), «PyIUMEHTBI», « ATaBU3MBI»,
«XpPOMOCOMHBIE HA0OPHI YEJIOBEKA U
IIMMIIaH3E.

O0opynoBanme: KOJUICKIINH,
repbapun, MyJIsI’KU TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH JIJIsI U3YUEHUS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBats BkiIag A. O. KosaneBckoro
B Pa3BUTHUE ABOJIOIMOHHOTO YUEHHS.
OnuchIBaTh TECHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y Pa3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTAHOB

y OpraHu3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIIIL.

[IpuBOAUTH TPUMEPHI OMOXUMUYECKOIN
Y TEHHOU TOMOJIOTHH.

OueHuBath 3HaU€HHE OMOUH(POPMATUKH
IUISL U3yYEHUS 3aKOHOMEPHOCTEN
ABOJIIOLINU

3.4

OO0ume
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO01ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
ABONIOLUU. [Ipunyun cmeHvl hyHKYuULlL.
HeoGpaTumMocTs 3BOIOIUN.
AnanTvuBHasg paavanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdeMoHcTpanuu

PackpwiBaTh copiepikaHue TEPMUHOB U
MOHSATUH: cMeHa (DYHKIIHI OpPTaHOB,
HEOOPATUMOCTH IBOJIIOIMH, aJalITUBHAS
paauanus, HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH, Y€PEIOBAHKE TJIABHBIX
HaIlpaBJICHUI 3BOJIIOLIUH.
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Tabauusl 1 cxembl: «[ 1aBHBIE
HaIlpaBJIEHUS BOIOLUNY, «O0mIHe
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHanu3upoBaTh NPUYUHBI YEPEIOBAHUS
IJIaBHBIX HAMPABICHUNA 3BOIOLUU.
[IpuBOAUTH MPUMEPHI IPOUCXOKIACHUS
OpraHU3MOB OT
HECIEUNaIU3UPOBAHHBIX MTPEAKOB U UX
IIPOTPECCUPYIOLIEH CIIEHNATIN3ALINH.
OOBICHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB BOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIIOLIUU

Htoro yacos 1o teme
4 | Tema «IIpoucxo:kaeHue u pa3BuTue ;KM3HU HA 3eMiie»
4.1 | I'umote3sl 1 Hayunbie runoTessl MpOUCX0KICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHes3 u
nancnepmus. Jlonayunsie
MIPEJICTABIICHUS O 3aPOKIACHUN KUZHU
(xpearmmonnsm). I'unoresa
MIOCTOSTHHOTO CaMO3apO3KICHUS YKU3HU
U e€ onpoBepxkeHue onbitaMu O. Peau,
JI. Cnasnanuanw, JI. Ilacrepa.
[TpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdeMoHcTpanumn

[Moptpetsl: @. Pequ, JI. Criasnanianu,

JI. ITacrep.

MOHATHUHN: KpEallnOHU3M, BUTAJI3M,
MaHcrnepmusi, abuoreHes.

W3naraTe HayYHBIC TUTIOTE3bI U TEOPUN
MIPOMCXOKICHHS )KU3HH Ha 3eMIIe.
OmuenuBath Bkiajg @. Penu,

JI. Cnannanuanw, JI. [Tactepa

B (hopMUPOBaHNME HAYYHBIX B3TJISI0B
Ha MMPOMCXOXK/ICHHE )KU3HU Ha 3eMIIe.
[TepeuncraTh cTaauu pa3BUTHS KU3HA
Ha 3emJIe, COrJIacHO TEOPUH OMOTI033a
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Tabauip! 1 cxeMbl: «CxeMa oIbITa
@. Pequ», «Cxema onbita JI. IlacTepa
110 U3YYEHHUIO CaMO3apOXKICHUS
YKU3HI

4.2

OCHOBHBIE dTaIbI
HEOPTaHUYECKOU
HBOJIIOLIMU

OcHOBHBIE Tallbl HEOPTAHUYECKON
sBoJironnd. [lnanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMHuuecKkas dDBOJIIONHA. AOHMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbiT C. Muiepa
u I'. FOpu. O6pa3zoBanue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoreza A.. OnapuHa, runoresa
nepBuuHOro OynboHa k. XoaeliHa,
reHetuyeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra.
dopMupoBaHue MEMOpPaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdeMoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu,

A. N. Onapun, Jx. XomnjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «ITamnbl
HEOPTraHUYECKOMN IBOIIOLIAM.

PackpbiBaTh copepxaHre TEPMUHOB U
MOHSATUM: T€0JIOTUYECKask SBOJIOLIUS,
XUMHUYECKasi BOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHas aTMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBI,
MPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
XUMHYECKOU IBOIOIUH.

Ha3zpiBaTh XMMHYECKHUIT COCTAB
nepBUYHON aTMochepbl 3eMIIu.
OuenuBath Bkiaa C. Muiepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MIPOUCXOXKICHUE KU3HU Ha 3emIie.
OnuceIBaTh yCIOBUS, HEOOXOIUMBIC
JUTST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCITMHCHUU.
IIpuBOAUTE IPUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKJIIU MTPOIECCHI
F€HETUYECKOr0 KOMMPOBAHUSA U
(dhepMeHTaTUBHASI AKTUBHOCT.
OO60CHOBBIBATh HEBO3MOXKHOCTD
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BupryanbHas 1abopaTopHasi padora
«MopnenupoBanue onbIToB Muiuiepa—
Opu no nzydeHnto abuoreHHoro
CHUHTE3a OPraHUYECKUX COCTMHEHUN

B MIEpBUYHON aTMochepe»

MMOBTOPHOT'O BOZHUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Ucropust 3emin u Uctopusa 3emiin u MeTOIbI €€ PackpsiBaTh conepxaHue TEPMUHOB U
METO/IbI €€ N3yUYECHUS n3ydeHus. FMickonaemble OpraHM4eCcKUe | MOHSATHI: T€OXPOHOIOTHS
octaTku. ['eoxpononorus u €€ MeToApl. | (OTHOCHUTENIbHAS, A0COJIFOTHAS ),
OTHOCHUTENbHAS U a0COTIOTHAS OKAMEHEJIOCTH, METO/IbI
rEOXPOHOIOrus. I'€0XpOHOIOTHYECKast | T€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKast
1IKaja: S0HBbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKaja: 30HbI, Pbl, IEPUOJIbI, STIOXHU.
JdeMoHcTpanumn XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBI: HMCTOPUH 3EMIIU.
«I'eoxpoHOIOTMYECKAs IKAIa. ITepeuncnsath pa3aesnbl
O6opynoBanue: KOJJICKIIUN r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OuieHMBaTh 3HAYEHHUE UCKOMTAEMBIX
VCKOIIa€MbIX; MYJIS>KM OPraHUYECKHUX OCTaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3eMIJIE.
JlabopaTopHasi padora OOBICHATH XapaKTep pacupeneneHus
«3ydyeHue 1 ONMcaHue NCKOMaeMbIX HCKOITa€MBbIX OCTATKOB B 3€MHOM KOpE.
OCTaTKOB JPEBHUX OPraHU3MOB) CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEIIbHOM T€OXPOHOJIOTUU
4.4 | HauanpHbI€ dTaIbI HavanbHble 3Tanel opraHndecKomn PackpriBaTh conep:xkaHue TEpPMUHOB U

OpPraHUYECKOMN
ABOJIIOIIUU

sBositonnu. [losiBnenue u 3BorOIuUs
MIEPBBIX KJIETOK. DBOJIOIHS
MeTabosm3ma. Bo3HUKHOBEHHE IEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

IIOHATHN: «ITOCIEAHUN YHUBEPCAIbHBIN
oO1IMi IpeoK», OTHOKIJIETOUYHbIE
OpraHU3MBbl, IPOKAPHUOTHI, DYKapHUOTBHI,
CUMOUOTeHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie coobmiecTB. CTpOMATOIHUTHI.
[TpokapHrOThI ¥ 3YKAPUOTHI.
[IpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IPOUCXO0K]IEHUE BUPYCOB.
JdeMoHcTpanuu

Tabauiel u cxeMmbl: «HavanbHbIe 3TaMbI
OpraHU4ecKoi 3BoJroum», «Cxema
00pa3oBaHUsI BYKAPUOT IMMyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapakTepu30BaTh HAYAJIbHBIE ATAIIbI
OPTraHUYECKOM HBOJIIOIUH.

[IpuBoauTH MpUMEPHI apoMop(H030B
MIEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MTOJIOKEHHUS U JI0KA3aTENIbCTBA TMIIOTE3bI
cUMOMOreHes3a.

JloKka3bIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHAPHUN U TUIACTUI, UX
MIPOUCXOKICHHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaThb BBIBOJIbI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCHUHTE3A,
dhopmupoBaHus sipa ISl JadTbHEUIIETOo
Pa3BUTHUS )KU3HU HA 3eMJIE.
XapakTepu30oBaTh TMIIOTE3bI
MIPOUCXOK/ICHUS] BUPYCOB

4.5

OBOJIIOIUS DYKAPUOT

[IpoucxoxieHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUNE
OCHOBHBIX TPYIIII MHOTOKJIETOYHBIX
OPTraHU3MOB.

JdeMoHcTpanuu

[Moptpet: . 1. MeyHUKOB.

Tabauiel u cxeMmbl: «HavanbHbIe 3TAMbI
OpraHuyecKkoil 3Boonumny», «Crucrema
KUBOW TIPUPOIBDY

PackpwiBaTh coepkaHre TEPMUHOB U
MOHSITHIA: TPOKAPUOTHI, 3YKAPHOTHI,
MHOTOKJIETOYHOCTb, CIICIIHATH3aLHS
KJICTOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHHUEC
MHOTOKJICTOYHBIX OpPTraHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
HYKApPUOTHUYECKUX U TPOKAPHOTUICCKUX
OpPTaHU3MOB.

HassiBath 0cHOBHBIE apoMOp(}HO3bI

115




®denepanbHas padouas nporpamma | buomorus. 10-11 kiaccel (yriayOnEéHHBIN ypOBEHB)

DYKapHOT U OLICHUBATH UX 3HAYECHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIE ATAITBI OCHOBHBIE 3Talbl 3BOJIOLMHU BEICHINX | PackpbIBaTh coAep:kaHUE TEPMUHOB U
HBOJTIOIUU pactennii. OCHOBHbBIE apOMOP(HO3BI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pacTUTENBLHOTO MUPa pacTeHui. BbIxoj pacTeHuii Ha Cylly. | MXH, TAlIOPOTHUKOOOpa3HbIEC, CEMEHHBIE

[TosiBneHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHEIE,
3aBO€BaHUE UMU cylu. CeMeHHbIe MOKPBITOCEMEHHEBIE, OecIooe
pactenus. [IpoucxoxxaeHue BETKOBBIX | MOKOJIEHHE (CrIOpOo(uUT), MOJI0BOE
pacTeHU. nokoJjieHue (ramerodur).
JemoHCcTpanumn [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabnuibl u cxembl: « ApoMoph03b1 ABOJIIOLMH PACTUTEIHLHOTO MHUPA.
pacteHui», « Puanoursy, HazbiBaTb 0cHOBHBIE apoMOP(hHO3bI
«OIHOKIIETOYHBIE BOJOPOCIINY, PAcTEHHI U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOJOPOCIN, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxwn», «IlatopoTHUKNY, CpaBHUBATH 0COOCHHOCTH CTPOEHUS
«I"omocemeHHBbIe pacTeHus», «Opranbl | pacTEHHH pa3HBIX OTAEIOB
IIBETKOBBIX PACTCHUI.
OobopynoBanme: repoapuu pacTeHUI
Pa3JIMYHbBIX OTJIEJIOB.
IIpakTnueckas padora
«M3ydenne 0coOOEHHOCTEH CTPOCHUS
pPACTEHUH PA3HBIX OTIIECIOBY»

4.7 | OCHOBHBIE dTaIbI OCHOBHBIE 3TaIbl BOJIOINMU PackpsiBaTh copepikaHue TEPMUHOB U

9BOJIIOIIUH JKHBOTHOTO
MUpa

KUBOTHOTO MHpa. OCHOBHBIE
apomMopdo3bl )KUBOTHBIX. BeH icKas
dayna. KemOpwuiickuii B3pbIB —
MIOSIBJICHE COBPEMEHHBIX TUTIOB.

MOHSTUI: POCTEUIINE, TIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/THEIE,
MIPECMBIKAOIINAECS, IITULLBI,
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ITepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJI€. DBOJIIOLIMS TT03BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenne
MJIEKONIUTAOMKX U nTull. [IpuHuun
KIroueBoro apomopdoza. OcBoeHue
0ECII0O3BOHOYHBIMHU U TTI0O3BOHOYHBIMHU
KUBOTHBIMH CYIIIU.

JdemoHcTpauun

Tabsauupl v cxeMbl: «Cxema pa3BUTHS
YKHUBOTHOT'O MHUPa», «ApoMop(o3bl
JKUBOTHBIX», «[IpocTreimuey,
«KumeuynononocTtHeiey, «Ilnockue
yepBu», «YeHnuctTonoruey, «Poiobny,
«3€MHOBOJIHBICY,
«IIpecmbikaromuecs», « [ ITuup,
«MIeKOUTAaIOIIEY .
O0opynoBaHue: KOJUIEKIIUU
HAaCEKOMBIX; BJIAKHBIC MpenapaThbl
YKUBOTHBIX; PAKOBHUHBI MOJUTFOCKOB;
KOJIJICKITUH MTJIOKOXKHUX; CKEICThI
MIO3BOHOYHBIX KUBOTHBIX; Uy4eJia THUIL
Y 3BEPEU.

IpakTnueckasi padora

«3yueHnre ocOOEHHOCTEH CTPOCHUS
MMO3BOHOYHBIX JKUBOTHBIX)

MJIEKOIHUTAIOIINE, SKTOAEPMA,
DHTOAEPMA, ME30JEPMA, IBYCTOPOHHSS
CUMMETPHUS, TEIUIOKPOBHOCTD.
[lepeunciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH )KMBOTHOT'O MHPA.
HazbiBaTh OCHOBHBIE IIpEaJanTalluH,
CIIOCOOCTBOBABILIKE BBIXOY KUBOTHBIX
Ha CyIIy.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHOW CUCTEMBI [l TPUCTIOCOOTIEHUS
YKUBOTHBIX K YCJIOBHSM OKpPY Karolen
Cpelbl.

OOBICHATH NPUYUHBI IBOTIOLUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MJIIEKOTTUTAOIINX
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4.8

Pa3Butue xxn3au
Ha 3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPoOTEPO30H,
I1aJIC030M, Me3030i, kKaltHO30M. O0mas
XapaKTEpHUCTHKA KJIUMaTa 1
reoJIornyeckux npoueccos. [losBnenune
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro ycaoBus U
BIIMSIHUE HA Ta30BbIH COCTaB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3UCHI MPOIILIOTO.
[IpyyuHbI U CIAEACTBUS MaCCOBBIX
BbIMMpaHUl. COBpEMEHHBIN
AKOJIOTMYECKNN KPU3HUC, €TO
ocobennoctu. [Ipobiema coxpaneHus
O0ropazHooOpasus Ha 3eMIie.
JemoHcTpauun

Tabuuup! v cxembl: «Pa3Butue Xu3HU
B apXEUCKOU 3pe», «Pa3zBuTue Ku3Hu
B IIPOTEPO30MUCKOM 3pe», «PazButue
YKA3HU B TIAJICO30MCKOU 3pe»,
«Pa3BuUTHE KNU3HU B ME3030MCKOM dPEN,
«Pa3BuTHE KNU3HU B KAWHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHSATUM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPUH, TPOTEPO3OH,
najae030M, KeMOpHii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, rnepmb, [lanres, Tetuc,
TPUIIOOUTHI, pPUHHUO(DUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIC PHIObI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
THHKTOBBIC, CATOBHUKOBBIE,
OCJIEeMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOTeH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu30BaTh Pa3BUTHE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
TE€0JIOTUYECKUMH TTPOIIECCAMMU,
W3MEHCHUSMU KJIMMaTa U MPoeccaMu
B JKMBOM TIPUPO/IE.

OOBSACHITH TPUYMHBI paCIIBETa
CHUCTEMATHYECKUX IPYMI OPTaHU3MOB
B PA3JIMYHBIE SPbI U IEPUOIBI.
AHaIM3UpOBaTh MPUYUHBI U CJICACTBUS
MAaCCOBBIX BBIMUPAHUU.

HasbsiBaTtbh 0CHOBHBIEC apoMOP(O3bI
pacTeHU U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHu3MOB.
AHaIM3UpPOBATh MMy TH PEIICHUS
pOOJIEMBI COXPAHEHHUS
O6uropazHoobOpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpraHrM4YCCKOro Mmmpa

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [IpuHune kaaccudukanmm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauun
Tabsuub! u cxembl: «CoBpeMeHHas
CUCTEMAa OPraHUYECKOr0 MUPA»

PackpeiBaTh coep)kaHne TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eJEHbBIE BOJIOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBU/THBIE, TATIOPOTHUKOBUIHEIE,
XBOIIICBU/IHBIC, TUTAYHOBUIHBIC,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KAIIEYHOITOJIOCTHEIE,
MJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPAOBbIE,
rpuObI, TUITANHUKA, BUPYCHI.
XapakTepru3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHICCKUE
TPYIIBI OPTAaHU3MOB.

OOBSICHATH PUHITAIIBI KITACCU(PUKAIIIH
OpraHU3MOB.

[lepeuncrnsaTh OCHOBHBIC TIPU3HAKH
MPOKApHOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX M OyPBIX BOJOPOCIIEH.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPTraHU3MOB

Htoro yacoB 1o teme
5 Tema «IIpoucxoxkaeHue 4eJI0BEKa — AHTPOIOT €HE3»
5.1 | Aurpomonorus — 1 Paznensl 1 3a1a4n aHTPONOJIOTHH. PackpeiBatTh conepkaHue TEPMUHOB U
HayKa O YeJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSTUH: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JdeMoHcTpanumn AHTPOIIOTE€HE3, AaHTPOIIOMETPHUS,
Tabnuub! u cxembl: «MeTobl PEKOHCTPYKIIHUS, ApXEOJIOT U,
AHTPOTMOJIOTUI. sTHOrpadus.
Oo6opynoBanme: MyJIsDKU HasbiBaThb pasnuesnsl v 3aja4u
OKAaMEHEJIOCTEH, IPEIMETOB AHTPOMOJIOTUH.
MaTepUAIbHOMN KYJIbTYPhI IPEIKOB XapakTepu3oBaTh METOBI
yenoBeka; otorpaduu HaX00K AHTPOTOJIOTMHU U CPABHUBATH UX MEXKITY
MCKOIIa€MbIX OCTATKOB YEJIOBEKA co00i1.
Briiensath BOIpoCkl 3BOTIOLHUH
YEJI0BEKA, UCCIIENYEMbIE MPU MOMOIIN
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CraHoBieHuUE NMPEICTaBICHUIN PackpsiBaTh conepxanne TEPMUHOB U
MPEJCTABICHUI 0 IPOUCXOXKAEHUH YEJIOBEKA. MOHSATUM: aHTPOIIOTEHHAs TEOPHS,
O IPOUCXOKIACHUU Penurnosnsie BO33peHus. TpyaoBas Teopus, Homo sapiens.
YyeJIoBeKa CoBpeMEHHBIE HAYYHBIE TEOPUHU. OuenuBath Bkiag Y. lapsunHa

JdeMoHcTpanumn

[Toptper: Y. JapBuH.
Tabauib!l U cXeMbl: «MeTOIbI

AHTPOIIOJIOT U .

B Pa3BUTHUE MTPEICTABICHHUMN

O IIPOUCXOXKIECHUHU YEIIOBEKA.
ApryMEeHTUPOBAHHO KPUTUKOBATH
PEIUTUO3HBIE IPEACTABIICHUS
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OobopynoBanme: MyJsiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KYJIBTYpPHI TIPEIKOB
YeJI0BeKa; penpoaykiuuu (pororpadum)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIOKETaMU
MIPOMCXOKICHUS YEITOBEKa

O MIPOUCXOXKJICHUH YEJIOBEKA C MO3UIINH
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAy4YHbIE TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0JICTBO Y€I0BEKa C )KUBOTHBIMH.
CucreMaTH4uecKoe I0JIOKECHHE
yenoBeka. CBHAETEILCTBA CXOICTBA
YyeJIoBeKa ¢ JKUBOTHBIMH:
CpPaBHUTEIBHO-MOP(OJIIOTHUECKHE,
aMOpHrosIornyeckue, Gpru3nuoJIoro-
OMOXHMMHYECKHE, TOBEJICHYECKHE.
OTanums yenoBeKka OT >KUBOTHBIX.
[IpssMOXOkKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM TMPU3HAKOB. PazButune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JdemMoHcTpanuun

Tabmuiel U cxeMbl: «I 0J0BHOM MO3T
yesoBekay, «YemoBekooOpa3HbIe
00e3bsIHBI», « CKeJIET YeJIoOBEeKa 1
CKEJIET IIUMIaH3e», «Py1MMEeHThI 1
aTaBU3MBI».

O0OopynoBaHue: CKEJIET YEJIOBEKA;
MOJIEb Yepera YeaoBeKa U yepena

PackpbiBath copepxanue TEPMUHOB U
MOHATUHN: PYJUMEHTHI Y YSIIOBEKa,
aTaBU3MBbI Y YEJIOBEKA,
MPSIMOXO0XKICHHE, BTOpasi CATHATbHAS
cUcTeMa.

Onpenensitb CUCTEMATUYECKOE
MOJIO’KEHHUE YeI0BEeKa B OPTaHUYECKOM
MUpE.

BBISABIATH 4epTHI CXOJCTBA U PA3THUHS
YeJIOBEKa U )KUBOTHBIX.
XapakTepus30oBaTh CBUJCTEIHCTBA
CXOJ/ICTBA YEJIOBEKA U YKUBOTHBIX
(cpaBHUTENHEHO-MOP(OIIOTUUECKUE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, ITOBEACHUCCKHE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYIUMEHTOB Y UeJIOBEKA.

OmnuceIBaTh MPU3HAKY YETIOBEKA,
c(hopMHUPOBABIIIHMECS B CBSI3U

C IPEBECHBIM 00Pa30M KHU3HU MPEIKOB
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IIMMITaH3€; MOJEIb KUCTHU YEJIOBEKA U
KHCTH LIMMITaH3€.

JlabopaTtopHnas paGora

«3yueHne 0cOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBA3aHHbIX

C MPAMOXOKJIECHUEM

U TIPSIMOXO0KJIEHUEM.

BBIABIATE MPUYHHBI 0OCOOEHHOCTEN
CTPOEHHMSI Uepera YeJloBeKa

110 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsHAMH.

CpaBHHBaTh OPYIUHHYIO 1€ATEIBHOCTh
YeJIOBEKA U )KUBOTHBIX.

CpaBHUBaTh 0COOEHHOCTHU BBICILIEH
HEPBHOM JIEATEIBHOCTH YEI0BEKA U
KUBOTHBIX

5.4 | JIBwKyuiue CHUIbI JIBrxyue cuibl ((hakTopsl) PackpbIBath coepxaHue TEPMUHOB U
(paxTopsr) aHTpOIIOreHe3a: OMOJIOTUYECKHE, MOHATUI: HACJIEICTBEHHAs
aHTPOIIOreHE3a conuaibHble. COOTHOLIEHUE M3MEHYHMBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMiiHAas JeATEIbHOCTD, TPYIIIIOBOE
(aKTOpOB B aHTPOIIOT€HE3E. COTPYAHUYECTBO, OOLIEHNE, PEUb.
JleMoHCcTpanun XapakTepu3oBaTh JBUKYIINE CUIIbI
Tabauubl ¥ cxeMbl: «JIBHXKyIIHME CUJIbl | aHTPOIOTEeHEe3a: OMOJIOTUYECKUE U
AHTPOIIOT€HE3A. COLIMAJIbHbIE
OoopyaoBanme: MyJISIKY IPEIMETOB
MaTepUAIIBHON KYJIbTYpbI IPEIKOB
YeJIoBeKa

5.5 | OcHOBHBIE cTaANH OCHOBHBIE CTaIMH AaHTPOIIOI€HESA. PackpbIBath conepxaHue TEPMUHOB U

aHTPOIIOTeHE3a

Pannme yenmoBekooOpa3Hbie 00€3bsHbI
(IPOKOHCYJIBI) ¥ PAaHHUE TTOHTH/IBI —
00IIIHe MPEeIKN YEII0BEKOOOPa3HBIX
00€3bsH U JIt0/Ie. ABCTPAJIONUTEKU —
JNBYHOT'ME NMPEIKH JIIoAeH. YenoBek

MOHSTUI: aBCTPAJIONIUTEK, YenoBek
yMelbli, YenoBek psaMOXOIsIIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHJIEPTaIbCKUM, KPOMAaHbOHEI],
JIEHHUCOBCKHUM 4eI0BeK, YeaoBek
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YMEJIbI, TIEPBBIE U3TOTOBJICHUS
opyauil Tpyaa. Hemosek
MPAMOXOAIINN U TIEPBBIN BBIXO/T
mrozeit 3a mpenesnsl Appuxu. Yenosek
reiaenb0epreKuil — OOIIH MpeIoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTHMHEHTOB 3a npejesiaMu AQpuku.
ITaneoreneTrka 1 majacoreHOMHMKA.
JemoHcTpauun

[loptpetst: JI. JIuku, A. 5. Porunckui,
M. M. I'epacumos.

Ta0yHIbl B CXEMBIL: « DBOJIIOIMOHHOE
JPEBO YEJIOBEKA», « ABCTPAIIONIUTEK,
«Yenosek ymenslin, «HenoBek
MPAMOXOAAIINNY, «JI€eHUCOBCKHM
yenoBeky, «Heanaepraabliby,
«KpomanboHI1bD, «IIpenku yenoBekay.
Oo6opynoBanme: MojeIH TOpca
IIPEJIKOB YEJIOBEKA; MYJISKU [IPEAMETOB
MaTepUaIbHOU KYJITYPbI TPEIKOB
YyeJI0BeKa

pa3yMHBI COBPEMEHHOTO THIIA,
MajeoreHeTHKa.

XapakTepu3oBaTh OCHOBHBIE CTaAUHU
AHTPOITOTEHE3A.

BBISBISITE MPOTpECCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TPEAKOB YEJIOBEKA
HA Pa3HbIX CTAAUAX AaHTPOIIOICHE3A.
[TIpuBOAMTE pUMEPHI TPEACTABUTEIECH
OCHOBHBIX CTaJWi aHTPOIIOT€HE3A:
ONMCHIBATh UX AHTPOIIOMETPUUYECKHUE
JaHHbIe, 00pa3 JXU3HU U OPYAHs TPya.
CpaBHMBATH MPEACTABUTEICH OCHOBHBIX
CTaJIn aHTPOIIOTEHE3a
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5.6 | DBomonus DBOJIIOIMSA COBPEMEHHOTO YEJIOBEKA. PackpwiBath copepkaHue TEPMUHOB U
COBPEMEHHOTO EcTtecTBeHHBIN 0OTOOP B MO JISIIIUSIX ITOHSATUN: MyTallMOHHBIN IIPOLIECC,
YEJIOBEKa yesjoBeka. MyTallMOHHBIN TTPOLIECC U noIMMOpU3M, TTOMYJISIIMOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, Jipel() reHOB, MUTpaLIHs,

BOJIHBI, Apel( reHoB, MUTpalus u «(dext ocHOBATEIS».

«3¢dexT ocHOBATENS» B MOMYJISAIIUAX XapakTepu3oBaTh pOJib €ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. oTOOpa B MOMYJISAIHUSIX COBPEMEHHOTO

JdeMoHcTpanuu YyeJIOBEeKa.

Tabnuibl v cxembl: «IT1arbl 3BoJitonuK | OIleHUBATh POJIb MYTAIAOHHOTO

YEJI0BEKA» npoIriecca, NOnyJISIIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B 3BOJIIOLIUU TOMYJIALINI
COBPEMEHHOI0 YEJIOBEKA.
[IpuBoauTH MpUMEPHI PaKTOPOB,
CIOCOOHBIX BBI3BATH MOMYJISIIIUOHHbBIC
BOJIHBI B BOJIFOLIMA COBPEMEHHOTO
YEeJI0BEKa

5.7 | YenoBeueckue pachl. Uenoseueckue pacel. [Tonsitue o pace. | PackpbiBath copep:kaHue TEPMUHOB U

MexaucuuImIMHapHbIe
METObI AHTPOIOJIOTUH

bosbime pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJIO-HETPOUTHAS
(’KBaTOpHUaIbHAs ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u
My TH pacceyIeHus YeJI0BeKa 1Mo
maHete. EquHCTBO uenoBedeckux pac.
HayuHast HECOCTOATEIHHOCTh pacu3Ma.
[Tpucnoco0aeHHOCTH YeIOBEKa

K Pa3HbIM YCIOBUSAM OKPYKAIOLIEN

MOHATHI: paca, paCOreHe3, pacusM,
COLUAIIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBITUX
pac 4esloBeKa: eBPOIEeOUIHON
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOM).

BBISABIATH MPUIMHBI BOSHUKHOBEHUS
YeJIOBEYECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U nperida reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJI0BEKA.

MexucuuIuIMHapHbIE METOIbI

B pu3nuecKoii (OMOIOTHIECKOM )
AHTPOMOJIOTMH. DBOIOLHOHHAS
AHTPOMOJIOTHS U MAaJIC0aHTPOMNOIOT S
YEJIOBEYECKHUX MOMYJISIIUNI.
BuocoumansHbie UCcae0BaHUSA
pupoabI uenoBeka. MccnenoBanne
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COIIMAJILHOTO B UETIOBEKE.
JdemMoHcTpanuu

Tabnauubl u cxembl: «Pacsl yenmoBekay.
IIpakTueckas padora

«M3yyeHne 5KOJIOTHYECKUX aJanTalni
YEeJI0BEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Y MPEACTABUTENEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIXOJIEN C paCOBBIMH IPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

Htoro yacos 1o teme
6 | Tema «9KoJI0rusi — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTAaHM3MOB M HAJIOPTaHN3MEHHBIX CHCTEM € OKPY:Kalomei
cpenoin»
6.1 | 3apoxuenue u 3apoKIEeHUE U Pa3BUTUE HKOJIOTUH PackpeiBath copepkaHue TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynse,
H.A. CesepiioBa, JO. I'ekkers,

A. Tenciu, B.H. Cykauéa. Paznensl u
3a/1a4u 3KOJIOruH. CBA3b HKOJIOTUU

C IPYTMMH HayKaMH.

IOHSTUI: DKOJIOTHS, ayTIKOJIOT U,
CUHYKOJIOT U1, 3KOJIOTUSI COOOIIECTB U
DKOCHUCTEM, DKOJIOTUSA BUIOB U
MOIYJISALIU .

XapakTepu3oBaTb OCHOBHBIE DTAIlbI
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JdemoHcTpauumn

[MopTpeTtsi: A. I'ymO0nbAT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Ta0muibs! U cxeMbl: «Pa3aensl
SKOJIOTHI

3apOKJICHUSI U PA3BUTHS IKOJIOTHH KaK
HayKH.

[TpuBOaUTE IPUMEPHI 0OBEKTOB
W3Y4YEHHS IKOJIOTHH.

Ha3bIBaTh OCHOBHBIE 3a/1a4H, CTOSIINE
nepes y4€HbIMU-IKOJIOTAMM.
VYcTaHaBIMBaTh B3aUMOCBA3b 3KOJIOTHH
C IpyTMMH HayKaMH

6.2

MeToabI PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKUX
3HAHWU UISI YeJIOBEKa

Metonas!l 3xonoruu. Iloneswie
HaAOIIOICHHS. DKCTIEPUMEHTHI

B 9KOJIOTHH: TTPUPOIHBIE U
nabopaTtopHbie. MoienupoBaHue
B OKOJIOTUU. MOHUTOPHHT
OKPYXKaIOLIEH CPEJIbl: TOKAJIbHBIM,
pErHOHATBHBIN U TJI00ATBHBIIH.
3HavYeHuE FKOJOTUUYECKUX 3HAHUIN
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEJIOBEUECTBA C MPUPOIOH.
DOopMUPOBAHUE IKOJOTUYECKOU
KYJIBTYPBI M DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdeMoHcTpanuu

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXKaIOILIEH CPEeabD».

PackppiBath copepxanne TEPMUHOB U
TIOHSITHI: TTOJIEBBIC HAOJIIOACHMS,
MOHHUTOPHUHT OKPY>KAIOIIEH Cpepl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
IIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOBI IKOJIOTHH.
[IpyuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUHN B DKOJIOTUH.

BrISBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY’Karolel cpejibl Kak MeTo1a
DKOJIOTHYECKHUX UCCIEIOBAHUIA.
OO0O0CHOBBIBAThH 3HAYCHUE
HKCIIEPUMEHTOB B KOJIOTHUYECKHUX
HCCJIEIOBAHMIX.

CpaBHUBaTh J1aDOpaTOPHBIE U
IIPUPOJIHBIC DKCIICPUMEHTBI KaK METOIbI
DKOJIOTHYECKUX UCCIIETOBAHUIA.
OrneHnBaTh 3HAYCHUE TTPOTHO3UPOBAHUS

126



®denepanbHas padouas nporpamma | buomorus. 10-11 kiaccel (yriayOnEéHHBIN ypOBEHB)

JlabopaTtopHnas paGora
«M3ydyeHne MeTo/10B 3KOJIOTMYECKUX
UCCIIEIOBAHUI»

KaK METOJ1a DKOJOTHIECKHUX
HUCCJICIOBAHUH.

O00CHOBBIBAaTH HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUTSl COBPEMEHHOT0 YeJIOBEKa

HToro yacos 1o teMe
7 | Tema «Opranusmsl 4 cpeaa 0OOUTAHUD)
7.1 | Dxosoruueckue 1 DKkojorudeckue (pakTopsl U PackpeiBath conepkaHue TEPMUHOB U
(bakTopsl 3aKOHOMEPHOCTH UX JEHUCTBUS. HNOHSITUN: SKOJIOTMYECKUH (hakTop,

Krnaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OouoTuueckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux axropos. [IpaBuino
munumyma (K. Illnpenrens,

1O. JInubux). TonepaHTHOCTb.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBI.

JdeMoHcTpanuu

TabauIbl U cXeMBbI: « IKOJIOTMYECKUE
bakTopb».

Oo6opynoBanue: repdbapuu u
KOJUICKITUU PACTEHUN U )KUBOTHBIX,
IIPUCTIOCOOJICHHBIX K BITHSHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
(dakTopoB

OMOJIOTUYECKUM OTITUMYM,
OTpaHUYMBAIOIIUN (JIMMUTUPYIOUTUH)
dakTop.

KrnaccudunmupoBaTh 3K0JI0rHUeCKUe
(baKTOPBI 1O pa3HBIM OCHOBAHUSIM.
XapakTepu3oBarh 00IIHe
3aKOHOMEPHOCTHU JACHUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO60CHOBBIBATH JEHCTBUE 3aKOHA
ONTUMYMa U 3aKOHA OTPAHUYUBAIOIIETO
dakTopa.

[IpuBOAUTH MPUMEPHI:
WJUTFOCTPHUPYIOITUE ISHCTBHE TTpaBUiIa
MUHHUMYMa, OTPaHUIHBAIOIIETO
(dhaxTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTAaHU3MOB

127



®denepanbHas padouas nporpamma | buomorus. 10-11 kiaccel (yriayOnEéHHBIN ypOBEHB)

7.2

AOHOTHYECKHE
daxTopbl. CBeT Kak
YKOJIOTUYECKUU

dakTop

AbGuotnueckue gakropsl. CBET Kak
sKosIornueckuit pakrop. [eiicTBue
Pa3HBIX YYACTKOB COJIHEUHOTO CIIEKTpa
Ha OpPraHu3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUI U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CHUTrHaJIbHAsS
posb cBera. DOTONEPHOAN3M.
JdeMoHcTpanuu

Tabnuib u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIITIbI
YKUBOTHBIX 110 OTHOIIICHUIO K CBETYY.
Oo6opynoBanme: repbapuu
CBETOJIIOOUBBIX, TCHEIFOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUIA;
CBETOJIFOOMBEIC, TCHEITIOOUBEIC U
TEHEBBIHOCJIMBBIE KOMHATHbIC
pacTeHus.

JlaGoparopHasi paGora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIIUSIHUIO CBETa»

PackpriBath conepkaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapaxkTepu3oBaTh JCHCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBATh JEHWCTBUE Pa3HBIX
YYaCTKOB COJTHEYHOTO CTIEKTpa

Ha OpraHu3MBbl.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HENIEATETbHOCTH PACTEHUN Pa3HbIX
AKOJOTUIYCCKUX TPYMI IO OTHOIICHUIO
K CBETY (CBETOIIO0MBBIC, TEHEIIOOUBEIE,
TCHEBBIHOCIIMBEIE).

[IpuBOINTH MPUMEPHI PACTEHUH PAa3HBIX
HKOJOTUYECKUX TPYII 1O OTHOIIEHUIO
K CBETY.

BoIBISATH 0COOCHHOCTH CTPOCHUS U
KU3HEICATCITLHOCTH JKUBOTHBIX Pa3HBIX
HKOJOTUYECKUX TPYIII MO0 OTHOIICHHUIO
K CBETY (IHEBHBIC, CYMEPEUHEIE,
HOYHBIC).

[IpuBOAMTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPYIIT

10 OTHOIIICHHIO K CBETY.
OOGOCHOBBIBATh 3HAUCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
1 JUISl TPAKTHKHU CEITbCKOTO

XO035IUCTBA
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7.3

AobOuoTuueckue
(bakTopsI.
Temmeparypa kak
DKOJOTHYECKUM

dakTop

TemrmepaTtypa Kak 3KOJIOTHYECKUAMN
¢akrop. JleficTBue TeMnepaTypsl

Ha opra"u3Mel. [lolikuIoTEpMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTECHOTEPMHBIE
OpPTaHU3MBI.

JdeMoHcTpanuu

Tabsuubl v cxembl: «TenIoKpOBHbBIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLIUHU TETIOIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYHMBBIX
PACTEeHMIL; Yydesa NTULL U 3BEPEN.
JlabopaTopHasi padora
«BpIsIBIEHNE pUCTIOCOOIEHUI

OpPraHU3MOB K BJIUAHUIO TCMIICPATYPLD»

PackpbiBath copepxanue TEPMUHOB U
MIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEPMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHA0M03, IBPUTEPMHBIC
OpraHu3Mbl, CTCHOTEPMHbBIE OPTAHU3MB,
TEPMOPETYJISALIUS.

XapakTepu3oBaTh JICHCTBUE
TEeMIEpaTypbl HA OPTaHU3MBL.

BbIsBISITE 0COOEHHOCTH CTPOESHHUS U
KA3HEAEATEIBHOCTH MOMKUIOTEPMHBIX
(XOJIOJHOKPOBHBIX) U TOMOHOTEPMHBIX
(TemIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI MOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TEMIIOKPOBHBIX ) )KUBOTHBIX.
BbIBIIATH OCOOEHHOCTH CTPOEHUS U
KU3ZHEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTEeHU.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHU.

[IpuBOANTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | AGuotnyeckue Bia)xHOCTB KaK 9KOJIOTMYECKHAN PackpeiBath conepxaHue TEPMUHOB U
(daktopsl. BnaxxHocTh dakrop. [Ipucnocobnenus pacteHuii MOHSITUN: BIQXXHOCTh, TUAPOPUTHI,
KaK SKOJIOTHYECKUI K MOJJIep KaHuI0 BOAHOTO OanaHca. rUrpoPuUTHI, ME30(PHUTHI, KCEPODUTHI,
dakTo Knaccudukanus pactenuii YKUBOTHBIE: BOJIHBIC, MIOJIYBOIHBIC,

10 OTHOIIIEHHUIO K BOJIE. Ha3eMHBbIE.
[IpucnocoOaeHus >KUBOTHBIX XapakTepu3oBarh JCHCTBUE BIAKHOCTH
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK 9KOJIOTMYECKOro (pakropa.
JdeMoHcTpanuu BBISIBISTE 0COOCHHOCTH CTPOCHHUS U
Tabauiel U cxeMbl: «DU3n0I0THUECKUE | )KUZHENESITEIbHOCTH PACTEHUN Pa3HbBIX
aJanTaly >KUBOTHBIX). HKOJIOTHYECKUX TPYMI 10 OTHOLIEHUIO
Oo6opynoBanme: repOapuu pacTeHui, | K BOAE.
OTHOCSIIIUXCS K TUTpOPUTaM, [IpuBOINUTH IPUMEPHI PACTEHUI Pa3HbIX
kcepoduTaM, Me30(uTaM, KOMHATHBIE | SKOJIOTMYECKUX TPYNI 110 OTHOUIEHUIO
pacTeHHs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHasi padota BpISBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOCHHOCTU (buU3HOI0rnYeCcKHUe NPUCIocoOIeHUs
pacTeHUH U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexuMma.
[IpuBOIUTH IPUMEPHI BOIHBIX,
MTOJTYBOJIHBIX M HA3€MHBIX KUBOTHBIX
7.5 | Cpenasl oouTaHus Cpenpl 0OMTaHUS OPTaHU3MOB: BOJIHAsA, | PacKpbIBaTh conepkaHue TEPMUHA

OpTraHU3MOB

HA3eMHO-BO3/1yIlIHas, TOYBEHHAA,
rITyOWHHAs TTOIITOYBEHHAS,
BHyTpUOpranu3zMeHHas. Ou3nko-
XUMHYECKHE 0COOCHHOCTH Cpe/l
0oOUTaHUS OPTaHU3MOB.

«cpena oOuTaHus.

XapakTepu3oBaTh OCOOCHHOCTH
BOJIHOM, HA3EMHO-BO3yIIHOM,
MMOYBEHHOM, TNTyOMHHO MOJIMOYBEHHOU U
BHYTPUOPTaHU3MEHHOM CpeJl OOUTaHUSI.
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[Ipucnoco6iaeHus: OpraHu3MoB K KU3HU
B Pa3HBIX CpeAax.

JdemoHcTpauumn

Tabnuibl u cxembl: «Cpeabl 0OUTAHUS
OpraHUu3MOBY.

O6opynoBanme: KOJUICKIIUN
KUBOTHBIX, OOUTAIOMINX B PA3HBIX
cpenax

CpaBHuBaTh GUBUKO-XUMUYECKHE
YCJIOBUS Pa3HBIX Cpell OOUTAHUS.
BbISBIATH 4epThI IPUCTIOCOOTIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
Ha3€MHO-BO3YIIIHOW, TOYBEHHOM,
BHYTPHUOPTAaHU3MEHHOM Cpenax
oOuTaHUsI.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OOUTAIOIINX B PA3HBIX Cpellax

7.6 | buonoruueckue buonorunueckue put™mel. BHenHue u PackpriBaTh comep:kaHue NOHATHUS
PUTMBI BHYTpeHHHE pUTMBbI. CyTOUHBIC U «OUOJIOTUYECKUE PUTMBI.

TOANYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco6aeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3ZHHU. [IpuBOIUTH IPUMEPHI TPOSBIICHUS
JemoHcTpauun OMOJIOTUYECKUX PUTMOB Y Pa3HbIX
Tabauiel U cxembl: «buonornueckue OpPraHu3MOB.
PUTMBD». BoIABISTH 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OpPTraHU3MOB K C€30HHBIM U3MEHEHUSIM
KOJUICKIIUH PACTEHUN U )KUBOTHBIX, YCIIOBHUM KU3HU.
o0nagaroumx YepTamMmu OnuchIBaTh CE30HHBIC ABJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K C€30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
VU3MEHEHHUSIM YCIIOBUM )KU3HU B CBOE€U MECTHOCTH

7.7 | dKuzHeHHbIC (OPMBI ’Kuznennsie (hOpMbI OPraHU3MOB. PackpeiBaTh copepkaHue NOHSITHUS

OpraHUu3MOB

[TonsaTHe 0 )KU3HECHHOU hopMme.
XKuzHeHHsie (hOpMBbI pACTEHMUIA:
JepEBbsl, KYCTAPHUKH, KyCTAPHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIsBIIATH 0COOEHHOCTH CTPOEHUS U
JKA3HEAEATEIbHOCTA PACTEHUN Pa3HBIX
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MHOT'OJIETHUE TPaBbI, OJTHOJIETHHUE
TpaBsbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOCHUS U
o0paza >KM3HH.

JdemoHcTpauumn

Tabauiel u cxembl: « Ku3HEeHHbBIE
dbopmbl pacTennin», « Ku3HeHHbIe
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJIJIEKIIUU PACTEHUN U )KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (hOpPM

KU3HEHHBIX (POpM.

[IpuBOINUTH IPUMEPHI PACTEHUH PAa3HBIX
KU3HEHHBIX (POPM.

BbIsBISITE 0COOEHHOCTH CTPOEHHUS U
YKU3HEIEATEIbHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POpM.

[IpuBOAUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Busl
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CUMON03
u ero (¢opmsl. [lapazutusm,
Koomnepanus, MyTyaJIn3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxJjeOHu4yecTBO). Hetpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHUE,
dbopuueckue, padbpuueckue). 3HauCHUE
OMOTHYECKNX B3aNMOJIEUCTBUIN IS
CyLIECTBOBAHUS OPTaHU3MOB B CpeJIe
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
HCKJTIOYEHHS.

JdeMoHcTpanuun

Tabauibl ¥ cXeMbl: « IKOCUCTEMA

PackpbiBaTh cojJiepKaHUE TEPMUHOB U
MOHSITUI: KOHKYPEHITUS, XUIITHUYECTBO,
MapasuTUu3M, MyTyaJlu3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aNMO/CHCTBHS.

XapakTepu3oBaTh BUJIbI OMOTHYECKHUX
B3aUMOJCHCTBUH.

OOBICHATH CYIITHOCTh KOHKYPEHIIUH,
XHUIHUYECTBA, Mapa3uTU3Ma,
MyTyajiu3Ma, KOMMEHCAIU3MA.
ITpuBOAUTH MPUMEPHI OPTAaHU3MOB,
YY4aCTBYIOIIMX B OMOTUUECKUX
B3aUMOJICHCTBHUSIX Pa3HbIX THUIIOB.
OruieHuBaThH 3HAYEHNUE OMOTHUECKUX
B3aMMOJICHCTBUH I CYLIECTBOBAHUSA
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HIIMPOKOIUCTBEHHOTO JIECAY,
«DKOocuCTEMa XBOMHOIO JIEcay,
«llenu nuTanusy, « XUITHUYECTBOY,
«Tapazutnzm», «KoHKypeHIHs»,
«Cumbmno3», «KommeHcammuzm.
ObopynoBanme: KOJUICKIIUN
KUBOTHBIX, YYaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO00CHOBBIBATH JICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO MCKITIOYCHUS

B3aMOJIENCTBUAX
HToro gyacoB no teme
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJISII[HID)
8.1 | Dkonoruyeckue 2 DKOJOTMYECKUE XapaKTEPUCTUKU PackpwiBath copepskaHue NOHSITHUS
XapaKTePUCTUKHU nonyssinuu. [lomynsuus kak CTIOTYJISILIHAS .
TIOIYJISIIIAN Oouonorndeckas cucrema. Poib OuieHuBaTh 3Ha4€HHUE HEOJHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NUECKUX
O0apbepOB U OCOOCHHOCTEM OUOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyysinuid. OCHOBHBIE IOKA3ATENH
MONYJISILUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pacTHAas U MOJIOBasi CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.
JdeMoHcTpanuu

Talauis! ¥ cxembl: «IKOJIOTHUECKUE
XapaKTePUCTUKHU OIS,
«IIpocTpancTBEeHHas CTPYyKTypa

cpelnbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHHU BUIOB

B (JOPMUPOBAHUU POCTPAHCTBEHHON
CTPYKTYPBI TOMYJISIIUH.

[IpuBOINTH MPUMEPHI TOMYJISIUN
pa3HBIX BUAOB PACTEHUH M KUBOTHBIX.
XapakTepu3oBaTb OCHOBHbIE
HKOJIOTUYECKUE TTOKA3aTeIn
HOMYJISILIMK: YUCIEHHOCTD, MJIOTHOCTbD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POKJIAEMOCTh, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUSI.
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IOITY AT, ((BOSp&CTHBIC IMupaMHU bl
IOITY AU

8.2 | DkoJsornueckas DKoJlornyecKasi CTpyKTypa HNOMyJIsiuuu. | PackpbeIBaTh coep:kaHue TEPMUHOB U
CTpyKTypa OueHKa YMCIAEHHOCTH TOITYJISLIHH. ITOHATHN: TMHAMUKA TOMYJIALNH,
HOMYJISALUN. JIMHAMUKAa [TOMYJISIIUAN ¥ €€ PEryIsius. | OMOTUYECKUI OTEHIMA MO JIALNHY,
JIuHaMKKa IommyJIsinuu broTnueckuii moTeHIMAN MOMYJISIUA. | KPUBBIE BBDKMBAHUA, (PAaKTOPBI
U €€ peryJssnms MopnenupoBanue JUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyssinun. Kpuseie pocrta OOBACHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJisinuu. Kpusbie pa3MeleHrs oco0ei NomyIsuu

BBDKUBAHUS. Perynsius 4McIeHHOCTH | Ha 3aHUMAeMOM TEPPUTOPHH.

MONYJISALUNA: pOJib (PAKTOPOB, OueHuBaTh OMOTUYECKUI MOTEHLIAAI

3aBUCSIIMX U HE 3aBUCILIUX OT IIOIYJISIUN Pa3HBIX OPraHU3MOB.

IIJIOTHOCTU. DKOJIOTUYECKUE CTPATErUU | AHATU3UPOBATH KPUBBIE POCTA

Bu0B (- u K-ctparerun). YUCJICHHOCTH TOIMYJIALIMU U KPUBBIE

JdemMoHcTpanuu BbKHUBAHUS.

Tabauibt u cxembl: «CKOpOCTh OO60CHOBBIBATh MPUYMHBI CJIEPKUBAHUS

3aceNeHus MOBEPXHOCTH 3EMIIU OMOTHUYECKOrO MOTEHIMaNa pocTa 1

Pa3IMYHBIMUA OpraHU3MaMm» IIPUYMHBI BCIIBILIIEK POKIAEMOCTH
Y OTZEJIbHBIX OPTaHU3MOB.
[lepeuncnarb HpakTopbl CMEPTHOCTH,
PEryJINpYyIOINE YUCIEHHOCTD
MOMYJISIUUN PACTEHUMN U KUBOTHBIX.
OnuceIBaTh YKOJIOTUYECKUE CTPATETUH
BUJIOB

8.3 | Dxonoruyeckast HuIIa [TonsiTue 00 3KOJOTMYECKON HUIIIE PackpeiBaTh conep:xkaHue TEPMUHOB U

BUJA

BUJ1a. Mecroobutanue. MHOroMepHast
MO/JIEJTh KOJIOTUIECKON HUTIIH

MOHATUM: PKOJIOTUYECKAasl HUIIIA, BU/I,
apeaJi, UHBa3us.
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JIx. 1. XaTunncona. Pasmepsl
sKoJioruueckoit Humm. IloTenuanbpHas
Y peali30BaHHAs HUIIIY.

Bun xak cucteMa nonynamnui. Apeaibl
BUJIOB. BBl 1 X KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTpALUH KUBOTHBIX. bruonornueckue
WHBA3UHU YyKEPOIHBIX BUJIOB.
JdeMoHcTpanuu

[Toptper: JIx. . XaTunHCOH.
Tabmunel U cxeMbel: «Moenb
9KOJIOTUYECKON HUIIIN

Jx. . XaTunHCOHaY.
OobopynoBanme: repbapuu pacTeHUM;
KOJIJICKIIMHU >KUBOTHBIX.
JlaGoparopHasi paGora
«ITpucnocoOieHus CeMsiH pacTeHUM

K pAaCCEJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MOJIEJIb 3KOJOTUYECKON HUIIN

JIx. . XaTunHCOHA.

[TIpuBOANTE MIPUMEPHI IKOJIOTUUECKUX
HUIII PA3HBIX BUJIOB PACTEHUUN U
JKUBOTHBIX.

BBISBIITE OTIIMYME SKOJIOTUUECKOU
HUIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduueckun nzobpaxaTh
MHOT'OMEPHYIO MOJIEIIb SKOJIOTUUECKOU
HUIIH JJIs1 Pa3HBIX BUIOB.

BBIABIATE IPUYKHBI pPa3IUIUT

B pa3Mepax dKOJIOrMYECKON HULIN

Y pa3HbIX BUJOB PACTEHHUUN U KUBOTHBIX.
AHanu3upoBaTh NPUUYUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

HToro yacos 1o reme
9 Tema «IkoJ10r1Mst COO01IECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CoobiecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpeiBaTh coiepkaHie TEPMUHOB H
OpraHU3MOB — ero cTpykrypa. CBsizu MEXIy MTOHSATHI: OMOIIEHO3, OMOTOII.
OnoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdemMoHcTpanuu
Tabauips! u cxembl: «CTpyKTypa

CTPYKTYpPBbI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a», « DIKOCHCTEMA
IMPOKOJUCTBEHHOTO JIECA,
«IKOCHUCTEMA XBOMHOTO JIECAY

[lepeunciATh ¥ IPUBOINUTH IPUMEPHI
CBSI3€U MEXKy OpraHu3MaMH
B OHMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.Jlx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHHU3MOB B DKOCUCTEME:
MPOAYLIEHThI, KOHCYMEHTHI,
peayuenTtsbl. Tpodudeckre ypoBHHU.
Tpoduueckue 11enu U CETH.
AbGuoTtnueckue 0J0KU 3KOCHCTEM.
[TouBbI ¥ Wbl B KOCUCTEMAX.
KpyroBopoT BeliecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JdemMoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabauubl ¥ cxembl: «OyHKIIMOHAIbHbBIE
IPYIIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«llenn nutanus (macTOUIIHAS,
JNETPUTHAS)».

Oo6opynoBanme: repbapun pacTCHUMH;
KOJUIEKIIMY HACEKOMBIX; UyueJia MITUIl U
3Bepen

PackpeiBaTh coepkaHre TEPMUHOB U
MOHSITHUIA: YKOCUCTEMA, TIPOAYLIEHTHI,
KOHCYMEHTBI, PEIYLIEHTHI, Tpopuueckue
YpOBHH, Tpopuieckue (MUIIEBbIE) LEMU
U CETH.

HazbIBaTh CTPYKTYpHBIE KOMIIOHEHTbI
HKOCHCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
IPUBOIUTH IPUMEPHI OPTaHH3MOB

B DKOCHCTEME Ha OCHOBE UMEIOITIXCS
3HAHHUM O PacTeHMsIX, Tpudax,
OaKTepUsX U )KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
MOTOK YHEPTUH B SKOCHUCTEME.
OOBACHATH POJIH OPTAaHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BELIECTB U MOTOKE YHEPTHH.
[TpuBOIUTH IPUMEPHI OPTaHU3MOB,
3aHUMAIOIMX pa3Hble YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBiATh CXEMBbI [IEPEHOCA BEILIECTBA
Y DHEPTHH B SKOCUCTEMaXx (IIeTn
MATAHUS).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
eI MUTAaHUA

9.3 | Dkonornueckue OCHOBHBIE [TI0Ka3aTeIN SKOCUCTEMBI. PackpbIBaTh coepxaHue TEPMUHOB U
nUpamMuabl buomacca u npoaykuus. MOHATUI: TPOAYKIMs, OMoMacca,
DKOJIOTHYECKUE TUPAMUIbI YUCEIL, DKOJIOTHYECKAs TUPaMUA.
OMOMacChl U YPHEPTHH. XapakTepu30BaTh IpaBuiIa
JleMoOHCTpanun HKOJIOTUYECKUX MUPAMUJ] YUCET,
TaOauibl U cXeMbl: « DKOJIOTHYECKast OMOMAacchl U YHEPIUH.
nupamMuia 4ucein», « IKOJOrnYecKas OOBICHATH NPUUMHBI PA3INIUI
nupaMua OnomMacch, B IIPOJIYKTUBHOCTHU y Pa3HBIX
«OKOJIOTHYECKAs TUPAMUJIA SHEPTUN» | SKOCHUCTEM.
[IpuBOAUTH MPUMEPHI TPAKTHUECKOTO
IPUMEHEHUS MPABUII SKOJOTHUECKHUX
nupamu.
CpaBHuBaTh OMOMAcCy U MPOYKIUIO
DKOCHCTEM CyIIM 1 MHpOBOro okeaHa
9.4 | Usmenenus Lunamuxa sxocucmem. PackpbIBaTh copepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHATUI: CyKLECCUsI, KIIMMAaKCHOE
CYKLIECCHU @nykmyayuu. HanipaBieHHbIe COOOLIECTBO, CYKLIECCHOHHBIN P,

3aKOHOMEpPHbIE CMEHBI COOOIIECTB —
cykneccun. [lepBuuHbIC M BTOPHUHBIC
CYKIIECCHH Y UX TPHUUNHBI.
AHTpONIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KimmmakcHoe
coobuiecTBo. bruopaznoobpasue u
MOJIHOTA KPYTOBOPOTA BEILIECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX TIPUMEPBI U HA3bIBATh MPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
IIpUMeEpax CBOEH MECTHOCTH.
MopenupoBaTh pe3yJibTaThl IIporiecca
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JdemoHcTpauumn

Tabsauue! u cxeMbl: «O0pa3oBaHue
0osotay, «[lepBuuHas cykueccus,
«BoccranoBieHue jieca 1nocie noxapa»

CMEHBI OMOT'€OIICHO30B 101 BIUSIHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | IIpupoansie [IpuponHble 3KOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
HKOCUCTEMBI Drocucmemvl 03€p u pex. Ikocucmempl | TOHATUN: PUTOIIIAHKTOH, 300IUIAHKTOH,
Mopeti u oKeanog. IKocucmemvl myHOp, | ApyCHOCTD.
J1ecos, cmenei, nyCcmoulHb. XapaxkTepu3oBaTh MPUPOIHBIC
JlemoHcTpanumn HKOCHCTEMBI, UX OCHOBHBIE
TabauIel U cXeMbl: « IKOCUCTEMA KOMITOHEHTHI (Ha IIpUMEpE 03€epa,
HIMPOKOJIMCTBEHHOIO JIECAY, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«DKOCHUCTEMA XBOWHOTO JIECAY, OOBICHATH TPUYUHBI PA3THYHON
«IKocucTeMa 03epay. Oromacchl IPOYIIEHTOB U
O0OopynoBaHmne: akBapUyM KaK MOJEb | KOHCYMEHTOB B IPUPOIHBIX
9KOCHUCTEMBI. HKOCUCTEMAX.
IKcKypeust «IKCKypeus B TUTHYHBIN | COCTaBISTh MACTOUIIHBIE U IETPUTHBIC
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsK, IETY MTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, Ha CYXOJ0JIbHBIN UITH [IpuBOIUTH MPUMEPHI OPTAHU3MOB,
MOMMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOGO0CHOBBIBATDH POJIb IPYCHOCTH
B KU3HU HA3EMHBIX SKOCHUCTEM.
CpaBHuBaTh OMOMAacCy U MPOAYKIIUIO
BOJIHBIX U Ha3€MHBIX YKOCUCTEM
9.6 | AuTpororeHHbie AHTpPOINOTE€HHBIE SKOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ATpolEeHO3. MOHSATHI: arpO’KOCUCTEMA, arPOLIEHO3,
(arpo3’KocUCTEMBI) Paznuuust MexX 1y aHTPONOTEHHBIMU U | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdemoHcTpauumn

Tabyuuibl ¥ cXeMBbl: « ATPOLIEHO3Y,
«KpyroBopot BeecTs 1 OTOK
SHEPTHUHU B arpoOLIEHO3E».
OobopynoBanme: repdbapun
KYJBTYPHBIX U TUKOPACTYILUX
pacTeHUN.

IKCKYpCcHs « DKCKYpCHs

B arpO3KOCUCTEMY (Ha MMoJe Win

B TEIJTMYHOE XO35HUCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBisTh 1ENY MUTAHKS arpolieHO3a.

OOGO0CHOBBIBATH MPUYMHBI HU3KOM
YCTOMYMBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJIb YEJIOBEKA
B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCHUCTEM

9.7

YpO0IKOCUCTEMBI.
DKOMOHUTOPHHT

Ypb6o3xocucrembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'opoxckas dropa u payna.

CuHaHTpONM3aLUs TOPOJICKON (hayHBbI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHME arpOdIKOCUCTEM U
yPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghgpexma u 6uoos-
20UPUKAMOPO8 (KNI0UEeBbIX 8UA0B)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEXXHBIMU 3KOCHCTEMaMH.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpeiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMS, TOPOJICcKast ¢uiopa,
ropojckas ¢ayHa, 5SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCHCTEM.
OnuchiBaTh OMOJIOTMYECKOE U
XO3SIMICTBEHHOE 3HAYCHUE
ypOOIKOCHUCTEM.

[IpuBOAMTH MPUMEPHI U OIICHUBATH
COCTOSsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsSIBISITE 0COOCHHOCTH TOPOICKON
(bropsl 1 GayHBbI.

CpaBHUBaTh YPOOIKOCHUCTEMBI U
MPUPOIHBIE FKOCUCTEMBI
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MOMYJISALIMK U 3KOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBHIA.

Mexanuzmul 8030eticmeus 3a2pa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
AKOCHCTEM.

JdeMoHcTpanuu

Tabuuub! u cxembl: «IIpumepsl
ypOOIKOCHCTEMY.

IpakTnueckas padora

«M3ydyeHue u onucaHnue
yPOOIKOCUCTEMBI.

JlabopaTopHnasi padota

«M3ydenne pazHOOOpa3Hsi MEIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HbIX
AKOCHUCTEMAX»

HToro uacosB o teme
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10

Tema «buocdepa — rinod6ajabHast IKOCHCTEMA)

10.1

buocdepa. CtpykTypa
1 cocTaB Obnocdepbl

1

buocdepa — obmerranerapuas
000104uKa 3eMIId, T/I€ CYIIEeCTBYET WK
CyllleCTBOBaJIa *U3Hb. Pa3Butue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u e
cocTas. JK1Boe BelecTBo Ouochepsl u
ero (PyHKIIMH.

JdemoHcTpauun

Iloprpetsl: B. 1. Bepnanckui,

9. 3rocc.

Tabsuub! 1 cxemsbl: «l'eochepsl
3emuny, « DyHKIIUN KUBOTO BEIIECCTBAY

PackpriBath copepkaHne TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCIIECTBO, OMOTEHHOEC BEIIECTRBO.
[IpuBoAUTH GOPMYITHPOBKH OCHOBHBIX
nojoxeHut yuenus B. Y. Bepuanckoro
o ouocdepe.

XapaktepusoBaTh 00s1actu 6rocdepsl u
WX COCTaB, Ha3bIBaTh 00IACTH
pacipocTpaHeHUs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIH U BBISBIISATH
MPUYHUHBI €r0 Pa3TUYHOTO
pacmpezeneHusl.

[Tepeuncrnarh GyHKIIMH KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouochepy.

AHaIM3UpOBaTh U OIICHUBATH
OMOJOTHYECKYI0 HH(DOPMAITHIO

0 TJIOOAJTBHBIX IKOJIOTHIECKUX
npoOsemMax 6uocqepsl, MOIydaeMyto

13 Pa3HbIX HCTOYHHUKOB.
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OuenuBars Bknaa B. U. Bepnazackoro,
3. 310cca B CO3/1aHHUE YUYEHHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYILIECTBOBAHMUS
ounochepsl.
KpyroBopoTsl
BEIIICCTB

3aKOHOMEPHOCTH CYIIIECTBOBAHMUS
ouocdepnl. OcobeHHoCTH OHOCPEpbI
Kak ri100abHON SKOCUCTEMBI.
JluHamMuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BeliecTB 1
OMoreoXUMHUUYECKHe UKIIBI (YIiiepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Omocdepe.

JdemoHcTpauumn

Tabauue! u cxembl: «I'eochepsl
3emnn», « DyHKIIMU 5KUBOTO
BEIIECTBAY,

«KpyroBopot azoTa B mpupoe,
«KpyroBopot yriepoaa B Ipupoae»,
«KpyroBopoT Kuciaopoia B ipupoe»,
«KpyroBopoT BOJIbI B IPUPOJIEN

PackppiBath copepxanne TEPMUHOB U
MTOHATHUI: TJI00ATbHAS SKOCHCTEMA,
TMHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTreOXUMHUYCCKUE ITUKIIBI.
XapakTepu3oBaTb 0COOCHHOCTH
Ooumocdepsl Kak rio0abHOM
9KOCHCTEMBI.

Onpenensath GyHKIUI0 Onocheps

B oO0ecrneueHnr OMOTEHHOTO
KpyTOBOPOTA BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YIJIEPOa, a30Ta.
CpaBHUBATh 0COOCHHOCTH KPYyTrOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHUE KPYTOBOPOTA
BEIIIECTB JJIS CYIECTBOBAHUS KU3HU
Ha 3emuie.

OOBICHATH POJTH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BCIIECTB.

BoISIBIATE TUHAMHYECKOE pAaBHOBECHE
oumocdepsl.
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[TprBOIUTE MPUMEPHI PUTMUIHOCTH
SBJICHHUH B Onocdepe

10.3 | 3oHanbpHOCTH 2 3oHanbHOCTH Onocdepsl. [lonstue PackpbiBath coepxaHue TEPMUHOB U
ounocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIITH: MOHSATUHN: OMOMBI, TYHJIpa, XBOHHBIE
OMOMBI CYIIIH. TYH/Ipa, XBOWHBIE JIeca, CMEIIaHHbIE U | JIECA, CMELLIaHHBIE JIeca,

Y cToiunBoCTh MIUPOKOJIUCTBEHHBIE JIeca, CTEIH, HIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
onocdepsl CaBaHHBI, TyCTHIHU, TPOIIUUYECKUE JIECa, | CABAHHBI, TyCThIHU, TPOIIUYECKUE JIeca,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BICOKOTOPbSI.
Y KUBOTHBIA MUP OMOMOB CYIIIH. Iloka3biBaTh HA KapTe U
CTpykTypa ¥ QyHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHLIE OMOMEI
OIICHKA UX PECYPCHOI0 NOTCHIMAIA U Cyuiu.
Oonoc@epHbIX PyHKIUI. CpaBHHBaTh 0COOCHHOCTH KJIMMaTa,
JleMoHCcTpanun II0YB, PACTUTEIBHOTO U JKUBOTHOTO
Tabauie! 1 cxembl: «OCHOBHBIC OMOMBI | MMPa pPa3HbIX OMOMOB CYLIN 3EMIIH.
cymmy, «Knumarnueckue nosica BbISIBISATE IPUYMHBI 30HATBHOCTH
3emnny, « TyHapay, «Taliray, B Ouocdepe
«CMeIIaHHBIN J1ecy,
«IInpoKoIUCTBEHHBIN JIeC», «CTenby,
«CaBannay, «IlycTbiH Y,
«Tponmueckun gecy.
OobopynoBanme: repbapun pacTeHUI
pa3HBIX OMOMOB; KOJUICKIIMH >KMBOTHBIX
Hrtoro yacos 1o reme
11 | Tema «Hen0Bek M OKpY:KaloUiasi cpeaar
11.1 | Bo3aeiicTBue 1 DKOJIOTUYECKUE KPU3UCHI U UX PackpriBaTh copepkanre TEpPMUHOB

yejioBeka Ha Ouochepy

npu4uHbl. Bo3aencTeue yenoBeka
Ha 6uocdepy. 3arps3HEHUE BO3AYITHOM

U TIOHATHI: aTMocdepa,
BEII[ECTBA-3aTr PS3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymienue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3smMeHenune
KJIMMara.

JdeMoHcTpanuu

TaOnuibl U cXeMbl: «3arpsi3HeHUe
aTMocQepb», «3arpsa3HeHue
ruzpocheprd», «3arps3HEHUE TOUBbDY,
«ITapHukoBsIit 3hPexT

MapHUKOBBIN dPPEKT, «030HOBAS
JBIPa», «KUCIOTHBIE JOKIN»,
ruapocdepa, 3BTpoPuKaus BOA0EMOB,
104YBa, 3pO3Us MM0YB, MECTUIUIBI,
DKOJIOTHYECKUN KPU3HC.
AHanmM3UpoOBaTh aHTPOIIOT€HHbBIE
(haxkTopbl BO3ICUCTBUS Ha Onochepy
(poJsb yeaoBeKa B IPUPO/IE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh rj100ajbHbIC
HKOJIOTUYECKUE TPOOIIEMBIL;

OCHOBHBIE UICTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHUN; SIKOJIOTUYECKUE
npo0JIeMbl, CBSI3aHHBIC

C YBEJIMYEHUEM TPAHCIIOPTA

B KPYITHBIX TOPOJIAX; ABTPOPHUKALIUIO
BOJIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJ| XUMHUYECKHMH BELIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HAa MOYBEHHBIM
MOKPOB.

AprymMeHTHpOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O MOJJIEP>KAHUM YCTOMYUBOCTH
ounocdepol
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11.2

AHTpPONOTreHHOE
BO3/ICCTBHE

Ha PACTUTENbHBIN U
YKABOTHBIA MUD.
OxpaHa npuposl

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa paCTUTEIBHOTO U dKUBOTHOTO
Mupa. OCHOBHBIE IPUHITUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsEMBbIE IPUPOJAHBIE TEPPUTOPUU
(OOIIT). borannueckue caapl U
300JI0TUYECKHUE TTAPKH.
JdemoHcTpauun

Tabauiet U cxeMbl: «Oco60

OXPaHsIEMBbIE IPUPOAHBIE TEPPUTOPHUI.

Oo6opynoBanme: hororpaduu
OXpaHSAEMBIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
pervoHa

PackpbIBaTh coepxanue TEPMUHOB U
MOHATHI: COKpALICHUE
OoropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMble TPUPOTHBIC
teppuropun (OOIIT), 6orannueckuii
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
pacTeHUM U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIBbHBIA U >KUBOTHBIN

MUP.

XapakTepu30oBaTh IPUHIUIIBI
«BceMHUpHOM CTpaTeruu OXpaHbl
PUPOABD».

[TepeuncnsiTb 0COOEHHOCTH Pa3IMUHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jlokxa3bIBaTh Ha IPUMEPAX ONACHOCTh
COKpalIeHus OU0JI0TUYECKOTO
pazHoobpasust 3emiu.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOUMCIIEHHBIX BUJIOB PACTEHUM U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHEeCEHHBIX B KpacHble KHUTH
pernonoB u KpacHyro kaury PO
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11.3

Panmonanenoe
MIPUPOIOTNIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE PUHITUIIBI YCTOHIHBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonabHOE PHUPOIOIOIH30BaHHE
¥ COXpaHeHUe OUOJIOTHUECKOTO
pa3Ho0Opa3us 3eMIu.

OO0mre 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €T0
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BUTHS OTTACHBIX TEXHOTEHHBIX
TIPOIIECCOB.

Cucmemmbie uccnedoanus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHep2emuxe.
buonoeuuecxoe pasnoobpazue u
buopecypcuvl. HayuonanvHole
uHgopmayuonHvle cucmemsl,
obecneuusarowue 00Cmyn

K UHGopmayuu no cocmosiHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHo8bl dKOpeaburumayuu 3Kocucmem
u cnoco6o8 6opvovL

¢ OUonospedcOeHUsAMU.
Pexoncmpykyus mopckux u HazemHbix
9KOCUCTEM.

PackpeiBath conepxaHue TEPMUHOB U
MOHATUI: PALIMOHAIIBHOE
IIPUPOOIIOIB30BAHNE, YCTOMUYNBOE
pa3BUTHE, IPUPOJHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTb OCHOBHBIE IIPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepnaeMble MPUPOIHBIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
PECYPCOB; XapaKTEPHU30BAThH ITPOLIECCHI
MX BOSHMKHOBEHUS U yCIIOBUSA CPEABL,
NPUBOJAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh npo0seMbl paliliOHAIBHOTO
IIPUPOIOTIONB30BAHUS U HAXOAUTH Iy TH
VX PELICHUS
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JdemoHcTpauumn
Tabauusl 1 cxeMbl: «Moaeau
YIIPaBJISIEMOTO MUPA»

Htoro yacoB no treme

PeszepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

68
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