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@denepanbHass paboyas mnporpamma Mo ydeOHoMy mnpeametry «buonorus»
(yrmyOnéHHBIA ypoBeHb) (mpenMeTHas 001acTh «EcTecTBEeHHO-HAYYHBIE MPEIMETHD)
(mamee COOTBETCTBEHHO — TMporpaMMa IO OHOJOTUM, OHOJIOTHS) BKIIIOYAET
MOSICHUTENBHYIO 3aMIUCKY, CO/IepKaHue 00y4YeHUs, TUIAHUPYEMbIE€ pPe3yJIbTaThl OCBOCHUS
MIPOTPaMMBbI 110 OHMOJIOTHUH.

[TosicHuTenbHAs 3aMKMCKa OTpa)kaeT OOLIME IEJIM U 3a/a4yd U3Y4YeHHUs OHOJIOTHUH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ U3YYeHHI0 O0y4YaroUuuMUcCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOJAXOJbl K OTOOpY COAepKaHusi,
K OIpEACNICHUIO TUIAHUPYEMBIX pPE3yJbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conepxanue OO0ydeHUS PACKpBIBA€T COJEpKaTeIbHbIE JIMHUM, KOTOpPBIC
npenyaraTcs g 0043aTeNIbHOTO M3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysbTaThl OCBOEHHUS MPOTpamMMbl MO OWOJIOTUH BKIIIOYAOT
JMYHOCTHBIE, METANpeIMETHbIE PE3yJIbTaThl 32 BEChb NEPUOJA OOyUeHHUS Ha YPOBHE
cpeaHero oo0mero oopa3oBaHusi, a TaAKXKE MPEAMETHBIE JOCTHXKEHUSI 00yUaromerocs 3a
KaKJIbIA 101 O0ydeHHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no OuoJIOTUM HA YPOBHE CpeHETO 00IIero 0Opa3zoBaHus pazpaboTaHa
Ha ocHoBe DepepanpHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 ob6pa3oBaHuu
B Poccuiickoii ®enepanuny, ®PI'OC COO, Konnenuuu mnpenojgaBaHusi y4eOHOTO
npeaMmeTa «buosiorus» ¥ OCHOBHBIX TOJIOKEHUH (enepanbHON pabouelt mporpaMMbl
BOCITUTAHMSI.

VYuebnsii npenmet «buonorus» yriyonéaHoro ypoBHs uzydenus (10—11 kmaccor)
SBJISICTCS OJTHAM W3 KOMIIOHEHTOB TIpeIMETHON obnactin «EcTecTBeHHO-HaydHbIE
npeameTs». CornacHo nojoxeHusasm OI'OC COO npodunbHble yueOHbIE MPEIMETHI,
M3ydaeMble Ha yTIIIyOJIEHHOM YPOBHE, SBIISIFOTCS crioco0oM auddepeHImanuy o0yaeHus
Ha ypOBHE CpeIHero o01ero oOpa3oBaHusl U MPU3BAHbI 00ECIICUUTh MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIINM, CPEIHUM OOIIKUM, CPETHUM MPO(HECCUOHATHLHBIM U BBICIIIUM
oOpa3zoBanueM. B To ke Bpemsi KaKIblii U3 3TUX Y4EOHBIX MPEAMETOB JTOJDKEH OBITh
OpPHMEHTHPOBAaH Ha TMPUOPHUTETHOE pEIIeHHE 00pa30BaTENbHBIX, BOCIHTATEIBHBIX
M Pa3BUBAIOIIMX 33/a4, CBSI3aHHBIX C TMpoQopUEHTAlMeld OO0ydJalomuxcs W
CTUMYJINPOBAHUEM HWHTEpeca K KOHKPETHOW OOJaCTH HAyYHOTO 3HAHUS, CBA3aHHOTO
¢ OmoJtoruei, MeIMIIMHOM, SKOJIOTHEH, TICHXOJIOTHEH, CITIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma 1o Ouosornu Ja€T MPEACTaBICHUE O IEIM U 3ajJadax H3y4dYeHUs
yueOHoro npeamera «buosorus» Ha yriyOoJ€HHOM ypOBHE, ONpeenseT 00s3aTeIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJEpKaHUE, €r0 CTPYKTypUpPOBAaHUE TO paszieiiaM |
TeMaM, pacrpejeiieHue IO KiaccaM, PEKOMEHIYEeT MOCIeA0BaTEIbHOCTh H3Yy4YCHUS
y4eOHOT0 MaTepHalia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, JIOTUKU
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yueOHOTO Tpoliecca, BO3PACTHBIX OcCOOeHHOCTe oOfyuaromuxca. B mporpamme
no OWOJIOTUM peaJu30BaH MPHUHIMUI MPEEeMCTBEHHOCTH C H3Y4YEHHEM OHOJIOTUU
HAa YpPOBHE OCHOBHOro 00ImIero oOpa3oBaHus, Oyarogaps dYemy MpPOCMATPUBACTCS
HAlpaBJICHHOCTb  HA  TOCHEAYIollee  pa3BUTHE  OUOJIOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS], IPEICTABICHUMN O 3JJ0POBOM 00pa3e )KM3HU, Ha BOCIIUTAHHE
OepeXKHOTO OTHOLICHHSI K OKPY KAIoLIe mpupoIHoit cpee. B mporpamMme no 6uoioruu
TaK)Ke TI0Ka3aHbl BO3MOXKHOCTH ydeOHOro mnpenmera «buonorus» B peanuzaiuu
tpeboBanniit PI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U
NpeIMETHBIM pe3ysibTaTaM OOydeHHs U B (POPMUPOBAHWU OCHOBHBIX BHJIOB yYEOHO-
MO3HABATENLHON  JIEATETbHOCTH  OOYyYalolUMXCSl 1O  OCBOCHUIO  COJAEpKaHUS
OMOJOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 0OIIEeTr0 00pa3oBaHUsI.

VYyeOnslii mpeamer «buonorus» Ha yYpOBHE CpelHEro ooOmero o0pa3oBaHUs
3aBepuIaeT OMOJIOTHYECKOE 00pa30BaHUE B IIKOJIE U OPUEHTHPOBAH Ha PaCUIMpPEHUE U
yrayOneHne 3HaHWuK OOYyYaromMXCs O JKMBOM MPHUPOAE, OCHOBAX MOJIEKYJISPHOW u
KJIETOYHOW OHOJIOTMH, SMOPHONOTMM U OMOJOTUHM Ppa3BUTHS, T'€HETUKH, CEJIEKIUH,
OMOTEXHOJIOTMH, IBOJIOLIMOHHOIO YUEHUS U SKOJIOTUH.

Nzyuenne yueOHoro mpeamera «buomorus» Ha  yriyOJeHHOM  ypOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOYYarOImMXCS K MOCJIEIYIOIIEMY MOJYyYEHUIO
OMOJIOTMYECKOr0 00pa30BaHus B By3axX M OpraHU3ALMIX CPEIHEro NpodhecCHOHATBHOrO
oOpazoBanus. OCHOBY €ro coepXaHHsl COCTaBIISIET CUCTEMa OMOJOTHYECKUX 3HAHMM,
MOJIyYEHHBIX MpPU HM3yYEHUH OOYUYaAIOIIUMUCS COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX
pasziesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 0011iero oopazoBanus, B 10—11 kiaccax atu
3HAaHUA NOJIy4yaroT pa3BUTHE. Tak, pacIIMpEeHbl U yriayOseHbl OMOJIOTHUYECKUE 3HAHUS
O pacTeHMAX, JKHBOTHBIX, Tpubax, OaKTepHsx, OpTraHW3ME 4YeJIOBeKa, OOIINX
3aKOHOMEPHOCTSIX JKW3HM, JOTIOJHUTEIHHO BKIIOYCHBI OHOJOTUYECKHE CBEACHHUS
MPUKIATHOTO U TOMCKOBOI'O XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI
I TIOCTIeAYIOIIEeTro BeiOopa npodeccun. BoaMoxkHa Takyke MHTErpaius OMOJIOTrHIeCKUX
3HAHUU C COOTBETCTBYIOLUIMMH 3HAHUSMU, [TOJIyY€HHBIMHU O0yUYaOLIUMUCS [IPU U3yUEHUU
(bu3uKY, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpaMMbl MO OHOJOTHH OTpPaKaeT CHUCTEMHO-YPOBHEBHIH U
HBOJIIOLIMOHHBINA MOIXOb! K U3yuyeHHI0 Onojoruu. CoriacHo UM, U3y4aroTcs CBOMCTBa
¥ 3aKOHOMEPHOCTH, XapaKTepHbIC NJISl KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiH,
HBOJIIOLIMU OPTraHMYECKOro MUpPA Ha 3eMJie, COXpaHEHHs] OMOJIOTUYECKOTO pa3HOOOpa3us
ianeTsl. Tak, B 10 kimacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOYHOU OMOJIOruH,
AMOpPHOJIOTUN W OWOJOTHH Pa3BUTHSA, TEHETHKH M CEJEKIWH, OWOTEXHOJOTHH U
CUHTETUYECKON OHMOJIOTUH, aKTyalIM3UPYIOTCS 3HAHHUS OOydaromMxcsi 1o OOTaHMKe,
300JI0THH, aHATOMUH, (pu3uosoruu venoeka. B 11 kimacce uzydaroTcs SBONIOIMOHHOE
YYEHHE, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUnTh OCBOCHUE 00YUaArOIITUMUCS
OMOJIOTrMYECKUX TEOpUH U 3aKOHOB, HJEH, MPUHIMIIOB M MPABUJI, JIEKAIIMX B OCHOBE
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COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, 3HAHUM O CTPOCHHH,
MHOTO00pa3uu M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMyJAlud, OHOIEeHO3a,
HKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJOTHMH, NPUKIAJHBIX acleKkTax Ouoyioruuyeckux 3HaHuil. [ns pa3Butus u
NOJI/IEp KaHKs UHTepeca 00ydaronuxcsi K OMOJIOrUU Hapsly CO 3HAUUTEIIbHBIM 00BEMOM
TEOPETHUYECKOT0 MaTepualia B COAEPKaHUM MPOTPAMMBbI MO OMOJIOTUU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAaHOBJICHUS U Pa3BUTHUS TOW WM MHOW 00JacTH OHOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pEUICHUE BAKHEUIIUX
OMOJIOTUYECKUX U DKOJIOTHUECKHUX MPOOIIEM.

Lens uzyuenus yudeOHOro mnpeamera «buonorus» Ha yriyO0ia€HHOM ypOBHE —
OBJIaJICHUE OOYYAIOIMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHu3aluu
’KUBBIX CHUCTEM Pa3HOr0 paHra M MNpuoOpeTeHue YMEHHMM HCIOJIb30BaTh 3THU 3HAHUS
B (opmupoBaHMM HHTEpeca K ONpeAeNéHHOW 00JacTH MpodeccCHOHaNTbHON
JESTeIbHOCTH, CBSI3aHHOM C OWOJOrMel, Win K BbIOOPY Y4eOHOTO 3aBelEHUs
U1 IPOJOJKEHUS OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTkeHue 1enn u3ydyeHus: yueOHoro npenmera «buosorus» Ha yriryOaéHHOM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYyYarolmMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHLEMIMIX, TUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
MpaBujax, COCTABISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpA;
O CTpPOCHUHU, MHOTOOOpa3suu U OCOOCHHOCTSIX OMOJIOTHYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJSLUsA, BUJl, OMOreoleH03, Ouocdepa); 0 BBIIAOIMIUXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEI0BAHUSX B OMOJIOTHH;

O3HAaKOMJIEHWE OOy4YaromMXcsi € METOAaMHM T[O3HAaHWS JKMBOM  MPUPOJBI:
MCCJIEI0BATEIbCKUMU METOAaMU OMOJIOTHYECKUX HAayK (MOJIEKYJISIPHOW M KJIETOYHOMN
OM0JIOTHH, IMOPHUOJIOTUHU U OMOJIOTMHU Pa3BUTHS, TEHETUKHU U CEJICKIIMU, OMOTEXHOJIOTHUU
Y CUHTETUYECKOI OMOJIOTHH, NTaJIEOHTOJIOTUH, IKOJIOTHH ); METOAAMU CAMOCTOSATEIBbHOTO
MPOBEICHUSI OMOJIOTMYECKUX UCCIEOBAHUM B TabOpaTOpuu U B TIpupoie (HaOI0IeHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIAJICHHE  OOYyYalOUIUMUCA  YMEHUSIMHU: CaMOCTOATEIBHO  HAXO/MTb,
aHAIM3UPOBaTh W HCIOJb30BaTh OHOJOTMYECKYI0 HH(OpMaIMIO; MOJIb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHMBOJIMKOW;, YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLUAIBHO-D)KOHOMHYECKMMU U IKOJIOTMYECKUMHU MPOoOIeMaMu
YeJIOBEUECTBA; OLEHUBATh TOCIHEACTBUS CBOEH JEATEIBHOCTH IO OTHOLIEHUIO
K OKpY>Karolllei MpupoHOM cpesie, COOCTBEHHOMY 37I0POBBIO U 3I0POBbIO OKPYKAIOITUX
mojel; OoOOCHOBBIBaTH W cOOMIOAATh Mephl MPO(PHIAKTUKA  MH(EKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TMOBEACHUS B TMPUPOAE U obOecredeHus Oe30MacCHOCTH
COOCTBEHHOM KHU3HENEATEIbHOCTH B UPE3BbIYAHHBIX CUTYyallUsX TMPUPOJHOTO U
TEXHOTEHHOI'O XapakTepa; XapaKTepu3oBaTh COBPEMEHHBIE HAay4yHbIE OTKPBITUS
B o0ytacTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIOIIUXCS HWHTEIJIEKTYyaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIpollecC€ 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUAMH M  COBPEMEHHBIMU
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UCCIICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeéMbIMH €10 MpoOJeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOI0 HCCIIEI0BAaHUS, NPOBEIACHUS HKCHEPUMEHTAIbHBIX HCCIIEJOBAHUM,
pelieHuss OMOJIOTMYECKUX 3a/ady, MOJEIUPOBAHUA OHOJIOTHYECKUX OOBEKTOB U
IPOLIECCOB,;

BOCIHMTAHNE y 00y4YaroIUXCsl IEHHOCTHOT'O OTHOILIEHUS K dKUBOM IIPUPOJIE B LIEJIOM
U K OTACIbHBIM €€ O0O0bEeKTaM U SBICHUSAM; (POPMHPOBAHUE IKOJIOTUUECKOM,
TEeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl MOBEIEHUS B MHPUPOJE; MHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHMI;

npuodpeTeHne OOy4JalolUMHUCS ~ KOMIIETEHTHOCTH B palMOHAIBLHOM
IPUPOJIONOIB30BAaHUM (COONIOIEHNE MPaBUJI MOBEIEHUS B IPHUPOJE, OXpPaHbl BUJOB,
AKOCHUCTEM, OMOCHEPDI), COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI U 3I0POBbS OKPY>KAIOIIHUX
moaen (cobmoaeHns Mep MPoQIIAKTUKHA 3a00JieBaHui, oOecrieueHrne 0e30MacHOCTH
KU3HEACSITEIPHOCTY B YPE3BBIYANHBIX CUTyalUsIX MPUPOJHOTO M TEXHOTEHHOIO
XapakTepa) Ha OCHOBE WCIOJb30BaHUA OHOJIOTMYECKUX 3HAHUW U yMEHUU
B [TIOBCE/IHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM JUIsI OCO3HAHHOI'O BbIOOpa 00YyYarOIMMUCA WHJMBHIYalbHOU
o0Opa3oBaTesIbHOI TPAEKTOPHH, CHOCOOCTBYIOLIEN NOCIIEAYIOLEMY
npo(hecCHOHAIBHOMY CaMOONPEJECIECHNI0, B COOTBETCTBUM C HWHIAUBUAYAIbHBIMU
WHTEpEeCaM U MOTPEOHOCTSIMH PETHOHA.

OO0111ee Yyncio 4acoB, PEKOMEHIOBAaHHBIX JUIS M3YYEHUsI OMOJIOTUH Ha YIIIyOJIEHHOM
ypoBHe, — 204 vaca: B 10 xnacce — 102 yaca (3 yaca B Hezpeno), B 11 kimacce — 102 gaca
(3 gaca B HezemIO).

OTOop oOpraHu3alMOHHBIX (QOpPM, METOJOB U CPEIACTB OOY4YEeHHsI OHOJIOTHU
OCYIIECTBIISIETCS. C Y4E€TOM chneuuuKy €ero CcoAep)KaHWs U HampaBICHHOCTH
Ha MpPOJOJDKEHHE OMOJIOrMYecKoro o00pa3oBaHHMA B  OpraHU3alUsAX CpPEIHETro
po(hecCHOHANBHOTO U BBICIIETr0 00pa30BaHUs.

OO0s3aTenbHBIM YCIOBUEM MMPU OOyYE€HHH OHMOJOTMM Ha YriayOJEHHOM YpPOBHE
ABJIIETCS TpOBEJEHUE Ja0OpaTOPHBIX U MpakTUyeckux pabor. Takxke yuactue
oOydaromuxcsi B BBIMOJTHEHUH TPOEKTHBIX M Yy4eOHO-MCCIENOBATENLCKUX paborT,
TEMaTHUKa KOTOPBIX OMNpEIENsIeTCss YUYUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepuaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.
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COJEPXKAHUE OBYYEHHS'

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

CoBpemenHass OuOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wucTopus pa3BUTHS
ouosioruu. buonornueckue Haykd M U3ydaeMble UMM MpoOsieMbl. DyHAaMEHTAJbHbBIE,
IPUKJIAIHbIE U TTIOMCKOBBIC HAYYHBIE UCCEA0BAHUS B OMOJIOTHH.

3HayeHue Owuojorun B (GOPMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAyUYHOMU
kKaptuHbl Mupa. [Ipodeccum, cBs3anHbIe C Owonoruedd. 3HaYeHHE OWOJIOTHU
B MPAKTHYECKOW JICSITEIBHOCTH YEJOBEKA: MEIHMIMHE, CEIIbCKOM  XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBI.

JemoHcTpanmu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. JlapBun,
Y. Tapsen, I'. Mennens, B.M. Bepuaackuu, HW.II. IlaBnoB, M.U. MeuHukos,
H.N. Basunos, H.B. Tumodees-Pecosckuit, [[x. Yorcon, @. Kpuk, JI.K. benses.

Tabmuer 1 cxembl: «CBsi3b OWOJOTHMM C JPYIHMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl U UX U3yUYeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA JKUBBIX CUCTEM:
€UHCTBO XUMHYECKOIO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb, CIIOXHOCTh U
YHOPSIAOUYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alusl, CAMOBOCIIPOU3BEICHUE,
pPa3ApaKUMOCTh, U3BMEHUYUBOCTD, POCT U PAa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJICTOYHBIA, TKAHEBBIM,
OpraHU3MEHHbIN, NOMYJISUUOHHO-BUAOBOW, SKOCHUCTEMHBIN (OMOr€OLIEHOTUYECKUN),
ouocgepusiii. [Ipoueccel, npoucxonsume B XKUBbIX cucTeMax. OCHOBHbIE MPU3HAKU
#uBoro. XKu3Hb Kak ¢opma cyuiecTBoBaHud matepuu. Hayku, u3ydaromiue >KHUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alHUU.

N3yuenue >xuBbIX cucteM. Metonsl Ouonornueckoir Hayku. HaOmionenwue,
U3MEPEHNE, JKCIIEPUMEHT, CUCTeMaTu3alnus, MeraaHanu3. lloHsTue O 3aBUCMMON H
HE3aBUCUMOMN mnepeMeHHOM. llnanupoBanue skcnepumeHrta. IlocTaHoBka W mpoBepka
runote3. HyneBas rumote3a. IloHsTne BBIOOPKM M €€ JOCTOBEPHOCTh. Pazbpoc
B Ouosornueckux JAaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX pE3YyJbTaTOB.
IIprunHBI UCKa)KEHUS PE3YIBTATOB dKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO TECTA.

JleMoHcTpanyu

Tabnuupl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «BHOIIOrMUECKUE CUCTEMBI»,
«CBOWCTBa KMBOW MaTEPUN», «YPOBHU OPraHU3ALMHU KUBOW MpUPOAbD», «CTpoeHUE
KUBOTHOW KIIETKM», «TKaHW JKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreonienos», «buochepar, «MeToapl U3ydeHUs KUBON TPUPOIBI».

1 v o
CopeprkaHue IPOrpaMMBl, BBIICJIEHHOE KYPCU80M, HE BXOJHUT B IPOBEPKY rOCy1apCTBEHHOM nTorosoit arrecranmu (I'MA).
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OOGopynoBanue: jgaboparopHOoe 00OpyAOBaHUE JJIs MPOBEACHUS HAOIIOIACHUMH,
MU3MEPEHNN, IKCTIEPUMEHTOB.

[IpakTruyeckas paboTa

«Mcnonp30BaHe Pa3TUIHBIX METOOB ITPU U3YUCHUH KUBBIX CUCTEM).

Tema 3. buoJiorusi KjieTKu

Knerka — cTpyKkTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanu, M. Illneiinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHOM KJIETOUHOM TEOPHHU.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToMOB, AuddepeHIranbHoe HeHTPU(YrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢hukcuposanuvix Klemok. DIEKTPOHHas
MuKpockonusi. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanyu

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

Tabmuiet 1 cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIA MHKPOCKOI,
«Hcropus pa3BUTUSA METOI0B MUKPOCKOIIHIY.

OO06opynoBaHWE. CBETOBOM  MHUKPOCKOI, MHUKpOIpenaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

[IpakTryeckas paboTa

«M3yueHue MeETOJOB KJIETOYHOM Ouosoruu (Xxpomarorpadus, siekTpodopes,
muddepenunansHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYECKHUM COCTAB KIIETKU. MaKkpo-, MUKPO- ¥ yIIbTPaMUKPOAIEMEHTHI. Bona u eé
pOJIb Kak pacTBOPUTEN, peareHra, y4acTHE B CTPYKTYpUPOBAaHUM  KIIETKH,
Teruioperynsiund. MuHepajabHble BELIECTBA KJIETKH, MX Ouojormyeckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noigmMepbl.  benkwu.
AMUHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTypbl Oe€lkoBOil Mojekynbl. IlepBuunHas
CTpYKTypa Oemnka, NenTHIHas CBA3b. BTOpUUHas, TpeTuyHasi, 4eTBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QpyHKIun
6enkoB. Ilpuonvl.

VYrieBoapl. MoHocaxapubl, AUcCaxapuibl, OJIATOCAXapUABl W MOJIMCAXapHIBbI.
OOmmii TaH CTpOoeHUsI U (PU3UKO-XUMUYECKHE CBOMCTBA YIJIEBOJOB. buonorundeckue
(GYHKIIUM YTIIEBOIOB.

Jlumuasl. T'mapodunsHO-TUApPOPOOHBIE cBoMcTBa. Kiaccudukauus IUNUAOB.
Tpurnunepubl, GochoUnubl, BOCKU, CTEpOUIbl. buonornuyeckue pyHKIUN TUMTUAOB.
O6mume  cBoiicTBa  OMOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTb
K CaM03aMbIKaHUIO, OJYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Tpuanun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriuyOn€éHHBINH YPOBEHb)

NBOMHas criupaib. MectonaxoxaeHue u ouonornueckue Gynknuu JJHK. Bugsr PHK.
Oyukunn PHK B knetke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBsizu B Moisiekyiae ATO.
buonornueckue ¢ynkuuun AT®. BoccTaHOBIEHHBIE NEPEHOCUHMKH, HUX (GYHKIUU
B KIeTke. /Ipyeue unykneozuompughocpamor (HT®). CexBenupoBanne [IHK. Memoosi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OHOXMMHUYECKHEe W OWO(U3MYECKUE WCCICTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOIIeKY. Moodenupoganue cmpykmypst u
@yuKyuil OuoMonexkynr u ux Kommiexkcos. Komnwviomepmuwil ousauin u opeaHuuecKkuil
cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JeMoHcTpanmun

IToptpetsl: JI. Ilomunur, [Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Conrep, C. IIpy3unep.

Juarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHBOW MPUPOIE»,
«PacnpeeneHne XuMHUYECKUX AJIEMEHTOB B dKUBOW NPUPOJIEN.

Tabmuubl u  cxembl: «llepuoguyeckas TaOMUIA XUMHUYECKUX AJIEMEHTOBY,
«CtpoeHue MoOJEKynbl BOAbl», «BelmectBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKyJbl  Oenkay, «CTpykTyphl OenkoBoW MOJEKyb», «CTpoeHHE MOJIEKY
yIJIeBo10B», «CTpOCHHE MOJEKYI JUNUI0BY», «HyKiIenHoBble KUCIOThD, «CTpoeHue
MoJeKyIbl ATOy.

OO6opynoBanue: XuMU4ecKas rmocyjia 1 000pya0BaHuE.

JlabGopaTopHas pabotra «OOHapyXkeHue O€JKOB ¢ TMOMOIIBIO Ka4eCTBEHHBIX
PEAKLININ.

JlaGoparopnas pabGota «MccnemoBaHne HYKJIEUHOBBIX KHUCIIOT, BBIJICICHHBIX
13 KJIETOK Pa3JIMUYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKUMHU KIETKH

Tumnel  KIETOK:  dykKapuoThueckas W mpokapuotuyeckas. CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUS KJIETKH.

CrpoeHue TpokKapuOTHYECKOW KieTku. KilerouHas cTeHka OakTepuii U apXew.
Oco0eHHOCTH CTpOoeHUs TeTepoTpo(HON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u (GYHKIIMOHUPOBAHUE HYKAPUOTHYECKOM KieTKU. [lnazmartudeckas
MeMOpaHa (miazmaniemma). CTpykTypa IUia3MaTH4ecko wmemOpanbl. Tpancmopt
BEILIECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: mnaccuBHbIA (auddysus, oOneryéHHas
mubdy3us), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBIM  aAKTUBHBIA  TPAHCTIOPT).
[Tomymponnmaemocth MeMOpanbl. PaboTa HaTpuii-kaqmeBOro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronuTo3. Ik301uT03. Kierounas crenka. CTpykTypa U (QyHKUIHUH
KJICTOYHOW CTEHKH pacTEHUM, TPUOOB.

Hurtonnasma. Ilutozons. Ilutockener. [[BuwxkeHue 1uTomuIa3Mbl. OpraHoubl
KieTku. OgHOMEMOpaHHbIE OpPraHOUbl KIETKHU: 3HaoriazMaruyeckas cetb (JI1C),
anmmapatr [ oNbKK, JM30COMBI, WX CTpoeHue U  (QyHKOuH. B3aumocBs3b
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OJIHOMEMOpaHHBIX OpraHouaoB KieTku. CTpoeHue TpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm wnanpaesnenus 6benxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['majkuii (arpaHyJsIpHBINA) SHIOIIA3MATUYECKUA PETUKYIYM.
CexperopHast (yHkiusi anmnapatra [onbku. Moougurxayus 6enkos 6 annapame
Tonvoorcu. Copmuposka benxos ¢ annapame I'onv0xcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Baxyonu pacturensHbix kietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM/IBI KIETKU: MUTOXOHIPUH, INACTUBL. [Ipoucxodcoenue
mumoxoHopuu u nracmuod. Cumdbuoeenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Ctpoenue u GyHKUIUA MUTOXOHJIpUHM U 1uiacTui. [lepBuuHbIe, BTOPUYHBIE U CIIOKHbBIC
WIacTUAbl  (POTOCHUHTE3UPYIOIIMX  DYKAPUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEUKOIUIACTBI BBICIIUX PACTEHUU.

HememOpanubsie opranouapsl kietku CrpoeHue ©U  (QYHKIHM HEMEMOpaHHBIX
OpraHouJI0B KjeTku. Pubocomsl. IIpomescymounvie gunamenmol. MUKpO(PHUIAMEHTHI.
Axmunosvlie muxpoguramenmol. MBIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
Hembluweunvlx kiemok. Muxkporpyoouku. Kierounsiii nentp. CTpoeHue U JIBHKECHHE
KIYTUKOB M pecHHYeK. Mukporpybouku uurtomiasmel. Llentpuons. benku,
accoyuupo8anHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. MomopHvie 6enxu.

Anpo. ObGonouka siapa, XpOMaTHH, KapuoIUla3Mma, SAPBIIIKA, WX CTPOCHHE H
¢bynkuuu. AnepHblil 6enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacoNOKEHNE XPOMOCOM
B uHTep(azHom sipe. yxpomamun u 2cemepoxpomamut. benku XxpoMaTuHa — TUCTOHBI.
Jlunamuka sa0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Knerounsle BrmroyeHus. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanyu

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

Tabnuiet u cxeMbl: «CTpoeHHEe SyKapUOTUYECKOU KIeTKn», « CTpoeHue KUBOTHOM
KIeTKN», «CTpOoeHUuEe pacTUTENbHOW KIETKH», «CTpOeHHEe MHUTOXOHIPUW», «Sapoy,
«CtpoeHune NpoKapuoOTUIECKON KIIETKI.

OOopyznoBaHWE.  CBETOBOW  MHKPOCKOI, MHKpOIIpenapaTbl  pacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHas padota «M3yueHue cTpoeHus KIETOK Pa3IuYHbIX OPTaHU3MOBY.

[IpakTuueckas pabota «3yueHne CBONCTB KIETOYHOW MEMOpaHbD».

JlaGoparopHasg  pabora «lccregoBanwe — 1uiasmMonu3za M JIEIIa3MOJIM3A
B PACTUTEJIbHBIX KIETKAX).

[lpakTuyeckas pabora «M3ydyeHue ABMKEHUS LUTOIJIA3Mbl B PACTUTEIBHBIX
KJIIETKaX».

Tema 6. O0MeH BelecTB U NMPeBPAallleHHE YJHEPTUH B KJIeTKe

AccuMWIIALIMS U AUCCUMWIISLIMS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TETEPOTPOPHBIN. VYUacTHe KHUCIOpOoJa B OOMEHHBIX
npoiieccax. JHepreTuueckoe odecrnieueHue kietku: npespaiieHne AT B oOMEHHBIX
npoueccax. DepMEHTAaTUBHBIM XapakTep peakluil KJIETOYHOro MeTadoiMu3Ma.
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@depMeHThI, UX CTpPOEHHE, CBOWCTBa M MexaHu3M neicTBus. Kodepmentsl. OTnnums
(GbepMEHTOB OT HEOpPraHUYeCKuX KaTaiu3aTopoB. benku-aktuBaTtopel U  OenKu-
UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT pa3IuyHBIX
(hakTOpOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbILL
u oxcueeHHvll pomocunmes y bakmeputi. Ceemocobuparowue nuemeHmsl U nUSMeHmbl
pearkyuonno2o yewmpa. Ponb xjoporuiactoB B mpoiiecce porocuHTeza. CeToBas H
temHoBas ¢asbl. Pomoovixanue, Cs., C4. u CAM-munwvt pomocurnmesa. IIpolyKTUBHOCTb
¢doTtocunTe3a. BiusHue paznuyHbIx (PaKTOpoOB Ha CKOPOCTh (POoTOCHMHTE3a. 3HAUCHUE
dhoTocuHTE3A.

XeMocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, Keyie300aKTepuu, CepoOAKTEPHUH, BOJOPOJHbIE OakTepuu. 3HAUYCHHE
XEMOCHUHTE3A.

AHaspoOHble opraHusmbl. Buasl Opokenus. IIpoaykTel OpokeHHS W HX
UCIIOJIb30BAHUE  YENOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHU3MBl  KaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl dHEpreTuyeckoro oobmena. [loAroToBUTENBHBIM
sTan. [ mmKonn3 — 0eCKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3BI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JbIxaHue. Poiabp MUTOXOHIpUU
B Ipolieccax Ouosiorndeckoro oxucieHus. [{uknumdeckue peaxuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus membpannoeo cpaduenma npomonos. Cumumez ATD:
paboma npomonnoti AT@-cunmaswi. IIpenmyiiecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepea aHa3poOHbIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JeMoHcTpanmun

[Toptpersr:  [dx. Ilpuctmm, K.A. Tumupszes, C. H. Bunorpauckui,
B. A. Ourensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmuier 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuii oOMen», «buocuHTes
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTERY.

OO6opy1I0BaHUE. CBETOBOM MHUKPOCKOI, OOOpYAOBaHHME MJii MPUTOTOBIICHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTopHas pabora «M3yueHne KaTaJIuTHYECKON aKTHBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl)».

JlabopatopHas pabota «/3ydyeHue GpepMEeHTaTUBHOTO pacHICTUICHUs MEPOKCHaA
BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIIETKAX).

JlabopaTopnas pabota «CpaBHeHHE MpoiieccoB GOTOCUHTE3a U XEMOCHUHTE3a.

JlabopaTopHas pabora «CpaBHEHHE MTPOIIECCOB OPOIKEHUS U JBIXAHUS.

Tema 7. HacinencrBennasi uHGopManus U peaju3anus eé B KiIeTKe

Peakiun wmatpuyHoro cuHresa. [IpyuHUMN KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanmsarus HacneacTBeHHON nHbopManmu. ['eHeTndecKuii Koz,
ero cpoiictea. Tpanckpunuus — matpuunbid cuaTe3 PHK. [IpuHmune! tpanckpunuuu:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIETBbHOCTD, ACUMMETPHUYHOCT. Cospesanue
mampuunvix PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGuocuHTe3e Oernka.
VYcnoBus 6uocunrtesa 6enka. KonupoBanue aMuHOKUCIOT. Poib pubocoM B OMOCHHTE3E
oenka.

Cogpemennvie npeocmasneHus o cmpoenuu 2enog. OpraHuszanus T'eHOMa
y MPOKApUOT U JYKApUOT. Perynsiusi akTUBHOCTH TE€HOB y MpOKapuoT. [ 'umoresa
onepona (d. XKako6, XK. Mano). Monexkyrapuvie Mexanusmvl OSKCHPECCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi cenog. Perymnsiuss 0OMEHHBIX
npoleccoB B kiieTke. Kietounslii romeocras.

Bupycel — HexneTouHbsle (OpMBbI KU3HU U OONMratHele mapasutbl. CTpoeHue
MPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepoicawux eupycos, bakmepuogacos. Oopamuasn
MPAHCKPUNYUs, pesepmasd, uHmezpasa.

BupycHbie 3a0osieBaHusi yenoBeka, XKUBOTHBIX, pactenuit. CIIMJ, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKNE TTPOOIICMBI.

buoungopmamura: umwmeepayus u ananuz Ooavuiux maccugos («bigdatay)
CMPYKMYPHLIX Ouoi02udeckux oanHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie hynxyuu denxos. Cnocobwvl 00CmasKu 1ekapcms.

JleMoHCcTpanuu

[Toptpetsr: H.K. Kounbios, JI.11. UBanHOBCKUM.

Tabmuer u cxembl: «buocunrte3 Oenkay, «l'eHeTmdeckuit kom», «Bupyceb»,
«bakrepuodarm.

[TpakTuyeckas pabota «Co3qaHre MOICIIN BUPYCay.

Tema 8. ’KuzHeHHBII HHKJI KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
MpolleccOB, TMpoTeKkaromux B uHTepdaze. IloaroroBka KIETKM K JEJICHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTUYECKH), CHUHTETUYECKUA U TMOCTCUHTETUUYECKUN
(IpeMUTOTHUYECKHI) TIEpHOIbI UHTEP(DA3BI.

Marpuunbii cunte3 [JHK — permmkanms. Ilpuamuner permmukamuu  JTHK:
KOMIUIEMEHTAPHOCTD, MOJYKOHCEPBATUBHBIM CUHTE3, AHTUNAPAIUIEIBHOCTh. MeXaHu3M
permukanuu  JIHK. Xpomocomel. Crtpoenue xpomocom. Temomepsl u TenomMepasa.
XpOMOCOMHBIN HaOOp KIETKM — KapHOTUI. JWMIOWAHBIA M TaljoOWIHBIA HaOOpBI
xpomocoM. ['omosornunsie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue knetkn — MuTo3. CTainu MUTO3a ¥ MTPOUCXOIAIINE B HUX IPOLIECCHI. THIIBI
MuTO3a. Kapnokunes u nuTokuHe3. bronornyeckoe 3HaueHUe MUTO3A.

Perynsauus MUTOTHYECKOTO LIUKIIA KIeTKU. [IporpammupyemMas kieTouHasi ruoesb —
amnonTo3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHalbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, ouggdeperyuposxu, cmaperus u cubenu kiemok. «L{ugpposas xiemkay —
ouounpopmamuueckue mooeau GyHKYUOHUPOBAHUS KILeMKU.

JeMoHcTpanyun

Tabmuupl w cxembl: <« KM3HEHHBIM IMKI KICTKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkanus [JHK.
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OO0opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaTtsl: «MHUTO3 B KIETKax
KOpEIIKa JIyKay.

JlabopaTopHas pabota «M3yueHrne XxpoMocoM Ha FOTOBBIX MUKpOTIpENapaTax».

JlabopaTopHas pabora «HaGnrogeHue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKpOTIpENapaTax ).

Tema 9. CTpoenne u pyHKUMHU OPraHU3MOB

buonoruueckoe pazHooOpasue opraHuzMoB. OTHOKJIETOYHBIE, KOJOHHUAbHBIC,
MHOT'OKJICTOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS M KU3HENEATEIBHOCTU OJHOKIJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBbIE TIPUOBI, OAHOKJIETOYHBIE BOJOPOCIH, APYIHE
npotucthl. KosloHnanbHbIe OpraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpranusMm Kak equHoe nenoe. ['omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHasi, MOKPOBHas,
MPOBOJIAILIASL, OCHOBHAs, MexaHuyeckasd. (OcCOOEHHOCTH CTpOeHHs, (QYHKIUN W
PACIIOJIOKEHUS TKAHEN B OPraHaX PACTCHHM.

TkaHuM KUBOTHBIX M YEJNOBEKAa. THWIBI JKUBOTHBIX TKAaHEH: JIHTEIHAIbHAL,
COCIMHUTENbHASA, MbllIeYHasi, HepBHad. (OCOOEHHOCTH CTpoeHHs, (QYHKUMA U
PacCIIOJIOKEHU TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHEpaTUBHBIE OpraHbl pacTeHnd. OpraHbl H CUCTEMBI
OpPraHOB KUBOTHBIX U 4enoBeka. OyHKIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Ttema opramu3smMoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapykHbIil U BHyTpeHHUH ckeyeT. CTpOEHHWE W THIIBI
COCIMHEHNS KOCTEN.

JIBU>KeHHE OpraHu3MOB. JIBHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. /[BH’KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U HACTHUH.
JIBMKE€HUE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA: MblllIeyHas cucrtema. Peduekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

IIntanue opranmsmos. IlornomeHne BOABI, YIIIEKUCIOTO Tra3a WU MHUHEPAIbHBIX
BEIIECTB pacTeHUsAMM. lIuTaHne >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE
numeBapenue. [Iutanue mo3BOHOYHBIX )KUBOTHBIX. OTIENBI MUILEBAPUTEIBHOTO TPAKTA.
[TumeBaputenbHbIe Kele3bl. [luieBapurenbHas cucTeMa 4eaoBeKa.

JIpixanue opraau3MoB. Jlpixanue pacteHuid. Jlpixanue )KuBOTHBIX. [{uddy3us razos
yepe3 MoBepXHOCTh kieTku. KoxkHoe npixanue. JlpixarenbHas moBepXHOCTh. XKabepHoe
1 JIETOYHOE AbIXaHue. J[bIXaHHE MTO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIOLMOHHOE
YCIOKHEHUE CTPOCHHUs JETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeinbHas cHUcTeEMa
4yenoBeka. MexaHu3M BEHTWISLUMU JIETKUX y NTUL U MJIEKONMTAromuX. Perymsuus
abixanus. JlpixatenbHble 00bEMBI.

TpaHcnopT BeLIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHcopT
BEILIECTB Yy KUBOTHBIX. KpoBeHocHass cucrtema m e€ opranbl. KpoBeHocHas cucrema
IT03BOHOYHBIX )KUBOTHBIX U yenoBeka. Ceple, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpaIlleHHs. DBOJIOLMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymnsmus.

Brinenenne y oprann3aMoB. BeiaeneHue y pacteHuil. BeiaeneHue y sKUBOTHBIX.
CokpartutenbHble Bakyoiau. Opransl BblAeneHHs. OuiabTpanus, ceKpeuus 1 00paTHoe
BCACBHIBAHME KAK MEXaHHU3Mbl padOThl OpPraHoB BbiAeleHHs. CBS3b MOJOCTU Tela
C KPOBEHOCHOM M BBLAECIUTEIBHON CHCTEMAaMU. BbIJIeIeHNE Y TO3BOHOYHBIX KMBOTHBIX
u yenoseka. [louku. Ctpoenue u GpyHKIMOHUpOBaHUE HeppoHa. OOpa3oBaHHEe MOUHU Y
YEJI0BEKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OakTepHii
U LOHUCTHl NPOCTEUIIMX. 3alluTa Yy MHOTOKIETOYHbIX pacteHui. Kyrukyna. Cpencrsa
MaCCUBHON U XUMHUYECKOU 3aIUTEI. DUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIC. 3aluTa
opranuszma ot Oosnesnen. iMMyHHas cucrema venoBeka. KileTOUHbI M TyMOpaJIbHBIN
UMMYHUTET. BpoXa€HHBI U npuoOpeTéHHbl cnenudpuiyeckuidi uMMyHuTeT. Teopus
KJIOHalIbHO-cenekTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHbie OTBETHI OpPraHU3MOB. Poyib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3apaxxumocTs u perynsuus y pacteHui. PoctoBsie BemecTBa
U X 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas perysiius y >kuBoTHbIX. HepBHast cuctema u eé
OTZAEJIBl. DBOJIOUNMOHHOE YCIO0KHEHHWE CTPOCHHMS HEPBHOW CHUCTEMBI Y JKHBOTHBIX.
OTtaenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas ayra.
besycioBHbIE U yCIIOBHBIE PE(IEKCHI.

['ymopanbHas perynsiius ¥ SHIOKPUHHASI CUCTEMA )KMBOTHBIX U YesoBeKa. JKemnessl
OHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlericTBUEe TOpMOHOB. B3anMOCB3b HEPBHOU U
SHJOKPUHHOMU cucteM. I unoranamo-runoduszapHasi cucrema.

JleMoHCTpanyu

[Toptper: N.I1. [1aBnoB.

Tabmuubr u  cxembl: «OIHOKJIETOYHBIE  BOJIOPOCHH», «MHOTOKJIETOUHBIE
BoJiopocany, «bakrepun», «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHUI», «CUCTEMBI
OpPraHOB TO3BOHOYHBIX >KUBOTHBIX», «BHyTpeHHee CTpoeHME HAaCEKOMbBIX», «TkaHu
pactenuity, «KopHeBble cucrembl», «CtpoeHue credns», «CTpOeHHE JIMCTOBOU
IJJACTUHKWY, « TKaH! KUBOTHBIX», «CKeneT yenoBeka», «lIumeBapurensHas cuctemay,
«KpoBeHocHas cucrema», «/lpixarenpHas cuctemayn, «HepBHas cucrema», «Koxkay,
«Mplieunass cucreMa», «BbplaenuTenpHas CHUCTEMa», «JHIOKPHUHHAS CHUCTEMay,
«Ctpoenue wMblb», «MUmmynurer», «KuiieuyHononoctHsie», «CxeMa MWTaHUS
pactenunit», «KpoBeHOCHBIE CUCTEMBI MMO3BOHOYHBIX KUBOTHBIX», «CTPOEHUE THUAPHI»,
«Crtpoenue manapumn», « BHyTpeHHEe CTpPOCHHE JOKAEBOTO UuepBsi», «HepBHas cucrema
peiO», «HepBHas cucrema msarymkw», «HepBHas cucreMa TPECMBIKAIOIIUXCS,
«Hepsnas cucrema nruny, «HepBHas cucrema mitekonurarommx», «HepBHas cucrema
yesoBekay, «Pediexcy.
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OO0opynoBaHme: CBETOBOW MHUKPOCKOI, MHKPOMpENapaThl  OJHOKJICTOYHBIX
OpraHU3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKHUX, UBBIE DK3EMIUISIPHl KOMHATHBIX PAcTeHHU, repbapuu pacTeHUl pa3HbIX
OT/EJIOB, BIIAXKHBIC IIPENapaTbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIUU
0ECO3BOHOYHBIX KUBOTHBIX, CKEJIET 4YEJIOBEKa, OO0OpYJOBAHHME ISl JIEMOHCTpPALUU
MOYBEHHOI'0 ¥ BO3AYUIHOTO MUTAHUS PACTCHUM, paCIICIJICHUsI KpaxMalia U OeJIKOB MO
nercTBUeM (PepMEHTOB, 00OpY/IOBaHUE ISl JAEMOHCTPALMU OIBITOB MO HU3MEPEHUIO
KU3HEHHON €MKOCTH JIETKMX, MEXAHU3MA JbIXATEJIbHBIX JBH>KECHUH, MOJEIN TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGoparopHas paboTta «/3ydeHue TkaHeH pacTEeHUI.

JlabopaTopHas pabota «/3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTopHas pabota «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMHoOKeHUe U pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOXKEHUS OPraHU3MOB: OecIo0e (BKIIt0Uas BEreTaTUBHOE) U MOJIOBOE.
Bunpl Oecrnonoro  pa3MHOMKEHHA: IOYKOBAaHWE, CHOPYJALMS, (pparMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkeHue. [lonoBeie kieTkn, winK rameTsel. Meio3. Craann Meno3sa.
IloBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuit CMbICT MeH03a U
ITOJIOBOTO Tporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

[Ipen3aponpimeBoe pasButue. ['ameroreHe3 y XUBOTHBIX. [loJIOBBIE Kene3bl.
OOpazoBaHue M pa3BUTHE NOJIOBbIX KieTOK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OniogoTBOpEHHE W AMOPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrHocoObI
OIIOZOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE€ pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHST — Hayka
O pPa3BUTHH OPraHu3MoB. Mopgocenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyusa mopgozenos u mooenu mopgoeceneza. Cragun 3MOpUOTreHe3a KUBOTHBIX
(ma mpumepe narymku). JpobGnenue. Tumbl apoOnenus. /Jemepmunuposanuwoe u
HedepmuHuposanHoe opooaenue. bracmyna, munvr 6aacmyn. OcoOEHHOCTH APOOICHUS
MJIEKOMTUTAIOMINX . 3apOABIIIEBHIE TUCTKU (TaCTPYIIAIKA). 3aKJIaKa OPTraHOB U TKaHEH 13
3apOJIBIIIEBbIX JINCTKOB. B3anMHOE BIMSHME 4YacTeld pa3BUBAIOIIETOCS 3apojbllia
(oMOpuoHasIbHAsT MHAYKIIMS). 3aKiajka TUIaHa CTPOCHHS KMUBOTHOTO KakK pe3yJbTaT
HMepapXUYECKUX B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
pa3anuHbIX (PAaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3zutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
pa3Butue. PazButue ¢ metamopdo3oM y OECO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornyeckoe 3HaUYE€HHWE MPSMOIO M HENPSMOIO pa3BUTHS, MX PaclHpOCTPAHEHUE
B npupoe. Tumsl pocTa ;KMBOTHBIX. DAKTOPHI PETYISLUKN POCTA KUBOTHBIX U YETIOBEKA.
Cramuu mocTAoMOPHOHATFHOTO PA3BUTHS Y )KUBOTHBIX U uesioBeka. [leproasl OHTOTeHE3a
yenoBeka. CTapeHne u cMepTh Kak OMOJIOTUYECKUE TPOIIECCHI.

Pasmuoxenue u pazsurue pactenuil. ['ameroput u ciopoput. Melio3 B )KM3HEHHOM
nukie pacrenuit. OOpazoBaHue crop B mporiecce mMeho3a. ['ameToreHes y pacTeHU.
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OI1U10I0TBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. J[BOMHOE OIIOIOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHKE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIALMNA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JIeMOHCTpaLuu

[Toptpetsr: C.I'. Hapamun, X. IlIneman.

Tabmumet u  cxembl: «BereratuBHOe pasMHOkeHHE», «Tumbl 0Oecrmosoro
pasMHOXEHUsD», «Pa3MHOXEHUE XJIAaMUJIOMOHAAbDY, «Pa3MHOXXEHUE IBIJICHBDY,
«Pa3MHOXeHue TuaApbD, «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHue
SUIIEKIIETKU U criepMaTo3ouia», « OCHOBHBIE CTa UK OHTOreHe3a», «lIpsimoe u Henpsmoe
pasButue», «Pa3BuTHe ManCKoro xxykay», «PazButue capanum», «Pa3BuTHE JIATYIIKNY,

«JIBOITHOE OTIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpoeHne CEMSH OJTHOI0JIbHBIX
U JIBYJIOJBHBIX PACTCHUI», « JKM3HEHHBIN UK MOPCKOW KaImyCThD», «  KM3HEHHBIN LUK
MXxa», « KM3HEHHBIN HUKJI TAOPOTHUKAY, « KM3HEHHBIN [IUKJI COCHBDY.

OOGopynoBaHKe: CBETOBOM MHKPOCKON, MHUKPOIpENapaTbl SUIEKICTOK |
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JIATYIIKI.

JlabopaTopHas pabora «V3ydyeHHe CTpPOEHHsS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoOMpenapaTax».

[IpakTuyeckas pabota «BbisiBIeHHE TPU3HAKOB  CXOJACTBA  3apoJIbIIIeH

MO3BOHOYHBIX JKUBOTHBIX).
JlabopaTopHas paboTta «CTpoeHuEe OPraHoB pa3MHOKEHHSI BBICIIUX PACTEHUI».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPTraHU3MOB

Wcropust cTaHOBJIEHUS U Pa3BUTHSA TEHETUKH Kak Hayku. PaGotel I'. Mennens,
I'. ne ®puza, T. Moprana. PoJib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHH IT'€HETUKHU. PaOOTHI
H.K. KonsuoBa, H.M. Basumoa, A.H. benosepckoro, I'.Jl. Kapneuenko,
10.A. ®ununmuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TIOHSATHUS U CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeNIbHbIC T€HbI, AIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTun, (perorurn. OCHOBHbBIC
METOJbl ~ TEHETHKU:  TUOPHUAOJOTHMYECKUU,  IUTOJOTUYECKUH,  MOJIEKYJSPHO-
TE€HETUYECKUH.

JleMoHCTpanyu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.1. Bapuios,
A.H. benozepckuii, I'.Jl. Kapnieuenko, FO.A. ®unumuenko, H.B. Tumodeer-PecoBckmuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXEeMbl CKPEIIMBAHUS.

JlabGoparopHas padoTta «JIpo3oduia kak 00bEKT TeHETUYECKUX UCCIETOBAHUIN.

Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBbiii 3akoH MeHienst — 3aKoH eIMHO00pa3us
ruOpu0B niepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mennens —
3aKOH pacUIeTUieHus Mpu3HakoB. lluTojormueckre OCHOBBI ~MOHOTHOPHAHOIO
CKpelmuBaHus. [ umore3a 4ncToThl ramer.
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AHammsupyroniee ckpemuBaHue. [IpoMexyTodHBIM XapakTep HacJeIOBaHHUs.
Pacmieruienre npru3HakoB MpY HEMTOJIHOM JJOMUHUPOBAHUH.

HuruOpuaHoe ckpemuBanue. Tpetuil 3akoH MeHIenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHUs IPU3HAKOB. L{uTONOrMUeckre OCHOBBI TUTMOPUAHOTIO CKPEIIMBAHNUS.

CuermsieHHoe HacnenoBanue mpu3HakoB. Pabotrer T. Moprana. CremieHHOe
HACJIEIOBAHUE T'€HOB, HapyLIECHUE CLEIUICHUS MEXAY IeHaMH. XpPOMOCOMHAasl TEOpus
HaCJICICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBI MEXaHU3M OIPEIECICHUS I0JIa. AyTOCOMBI M
IIOJIOBBIE XpPOMOCOMBI. ['OMOrameTHelii M TreTeporameTHeld moj. I'eHeTndeckas
CTPYKTYpa IOJIOBBIX XpoMOCcOoM. HacnenoBanue Npu3HakoB, CHEIUVIEHHBIX C ITOJIOM.

I'enorun xak nesocTHas cucrema. [IneioTponus — MHOXKECTBEHHOE JEHCTBHE TEHA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3anmoneiicteue HEAJUIEIIbHBIX TCHOB.
Komnnementaprnocts. Onucras. [lomumepns.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
($U3MONIOrMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (QyHKUMH. ['eHeTHueckue
MEXaHU3Mbl CUMOHMOI€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUSl «XO3fMH — IMapasuT» MU

«XO035MH — MHKpOOMOM». ['@HeTHMYeCKHe acCleKThl KOHTPOJsS U HM3MCHCHUS
HacJIeJICTBEHHON MH(OpMalUK B TOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
Meungens», «AHanu3upylomee cKpemmBaHue», «HemonHoe AOMHHUpPOBaHHEY,
«CrernieHHoe HaclieJoBaHNe MPU3HAKOB Y 1po30duibl», «I eHetuka nomnay, «Kapuorun
yenoBekay, «Kapuorun gpozoduiby, «Kapuotun nTuie», «MHOXKECTBEHHbBIN
aJuIeIu3My, «B3anMoaeiicTBE TeHOBY.

OO6opynoBaHue: MOJENb sl AEMOHCTpPAlMU 3aKOHOB €IMHO00pa3usi TMOpUIOB
IIEPBOr0 MOKOJIEHUS M PACUIEIUIEHUS MPU3HAKOB, MOJEIb I JEMOHCTpPAlUN 3aKOHA
HE3aBHCUMOTO HACJIEIOBAHMS TPU3HAKOB, MOJEINb MJI1 JIE€MOHCTPALMU CLEIUIEHHOTO
HaCJIeI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOMN, MUKporpenapart: «/po3oduiay.

[IpakTuyeckas pabora «M3yueHue pe3yJlbTaTOB MOHOTMOPHUIHOTO CKpEIIMBaHUS
y 1p030(hUIIBD».

[IpakTtuyeckass pabora «l3ydeHuwe pe3ynbTaToB IUTHOPUIHOTO CKpPEIUBaHUS
y 1p030(GUIIBD».

Tema 13. 3akoHOMEPHOCTH H3MEHYNBOCTH

BzaumoneiictBue resHotuna W cpeabl npu  (GopMupoBaHHM  (EHOTHUIIA.
N3menunBocTh mnpu3HakoB. KadecTBEHHbIE W KOJIMYECTBEHHbIC NpPHU3HAKU. Bubl
W3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAS.

MoaudukanonHas  uU3MeH4YMBOCTb. Ponb  cpeapl B (OpPMHpPOBAHUU
MoAU(PUKAIIMOHHON H3MeHunBOCcTH. Hopma peakiuu npusHaka. BapuanmoHHbIA psin
u BapuanmonHas kpuBas (B. Horanncen). CpolictBa MOAM(PUKALMOHHON
WU3MEHUYMBOCTH.
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I'enoTMnMyeckas U3MEHUYNBOCTh. CBOMCTBA TEHOTUIMYECKOW U3BMEHYMBOCTU. Buib
TeHOTUITHYECKONW M3MEHYMBOCTH: KOMOWMHATHBHAS, MyTAIIHOHHAS.

KomOunHaTtuBHasT uW3MEHUMBOCTb. Mei03 W TOJIOBOM TpollecC — OCHOBA
KOMOWHATUBHON HM3MEHUYMBOCTU. PoJib KOMOWHATMBHOW W3MEHUMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HOoOOpa3us B Mpeesiax OJJHOTO BUA.

MyTannoHHass ”3BMEHYUBOCTh. BU/IbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CnoHTaHHBIE U MHAYLUUPOBAHHBIE MyTalluU. SIIEpHBIE U HUTOIIIa3MaTUYECKUE MYTallUH.
Comartnueckue U osnoBble MyTanuuu. [[puurHbl BO3HUKHOBEHUSI MyTaluid. MyTareHsl u
UX BIUSHHE HAa OPraHUW3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKUX PSIJIOB B HacaeACcTBeHHOM n3MenuuBocty (H.M. BaBunios). BuesnepHas
U3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX PAKmMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpanyu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.U. BaBuios.

Tabnuibl 1 cxeMbl: «Bupl U3MEHYMBOCTHY, «MoaudukamoHHas U3MEHYUBOCThY,
«KomMOMHaTUBHAs W3MEHUUBOCTHY, «Meio3y», «OmnogorBopeHue», «l'eHeTnyeckue
3a00seBaHuUs YeIOBeKay, « BUllbl MyTanuii».

OO6opyioBaHueE: KUBbIE U TepOapHbIE IK3EMIUIIPHl KOMHATHBIX PACTEHUN, PUCYHKH
(boTorpadun) )KMBOTHBIX C Pa3IMUYHBIMU BUIaMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «lMccremnoBanue 3aKOHOMEpPHOCTEH MOAMGPUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapralmoHHOTo psifa U BAPUALMOHHOW KPUBOMY.

[Ipaktruyeckas padora «MyTanuu y 1po30¢uisl (Ha TOTOBBIX MUKPOMPENApaTax)».

Tema 14. 'eHeTHKA Ye/I0BEKA

Kapuotun denoBeka. MexayHapoaHas IIporpaMMa HCCIEJAOBaHHUS TE€HOMa
yejoBeka. MeToapl M3yueHMs] T€HETHKU YeJIOBEKAa: T'eHealornuecKuid, OJNM3HEIOBbIN,
[IUTOTEHETUYECKUHN, TMOMYJISIIIUOHHO-CTATUCTUYECKUN, MOJICKYJIIPHO-TEHETUUECKUH.
CoBpemMmeHHOE onpeiesieHne TeHOTHIIA: ITOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomompbto [II[P-ananu3za. HacnencrBeHHbie
3a0oJieBaHUsl 4YeyioBeka. ['eHHble W XpOMOCOMHBIE 00Jie3HHM 4YernoBeka. boie3nu
C HACJIEACTBEHHOM MPEAPACTONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'E€HETUKH
B MPEJOTBPAILCHUM W JICYEHUU TEHETHUYECKUX 3a0o0JieBaHMI uenoBeka. Menuko-
F€HETUYECKOEe KOHCYJbTUpOoBaHUE. CTBOJOBbIE KIETKU. [lOHATHE «TEHETUYECKOTro
rpy3a». DTUUYECKHUE AacCIeKThl UCCIAEJOBAHUM B OOJIACTU PENAKTUPOBAHUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

I'enernueckue bakTopbI MOBBIIICHHOMN YYBCTBUTEIHHOCTH yeJoBeKa
K (Qu3MUecCKOMy M XUMHYECKOMY 3arpsi3HEHUIO OKpYyXarlied cpenbl. ['eHeTudeckast
MPEPACIIOIOKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

JleMoHCcTpau

Tabmumer u cxembl: «Kapuotwm uenoBeka», «MeToasl W3y4YeHHs] TEHETUKU
yeJioBeKay, «I'eHeTnueckue 3a001eBaHMs YEJIOBEKa.

[IpakTudeckas padoTa «CocTaBlIeHHE U aHATIN3 POJOCIOBHON.
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Tema 15. Cesiekniusi OpraHusMoB

JlomecTuKanusa U CENEeKUHUs. 3apOoKJACHUE CENEKIIMU U JOMECTUKAIMU. YUeHUe
H.W. BaBunoa o LleHTpax mpOUCXOXKIEHUS U MHOTOOOpa3us KYJIbTYPHBIX PACTECHUH.
Ponp cenekiuu B CO3MaHUU COPTOB pAacCTeHUM W TMOpOJ KUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKHX pAIOB B  HACJIEACTBEHHOW H3MEHUYHMBOCTH
H.W. BaBunosa, ero 3HaueHue JJis CEICKITMOHHON pabOTHI.

Metoael  cenekunoHHOW paboTel. McKyccTBeHHBIH OTOOp: MaccoBBIM U
WHJIUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHOM cejekiuu. VcnpiTaHue mpou3BoguTenei
1o MoToMcTBY. OTOOp MO T€HOTHUITY € MMOMOIIBIO OIEHKU (DEHOTHIIA TTOTOMCTBA M OTOOP
10 TEHOTHITY ¢ nmomoibio ananuza JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEIeKIIMOHHON paboThl. PagnanmoHHbi 1
XUMUYECKUN MyTareHe3 KaK WCTOYHUK MYyTalluid y KyJIbTYpHBIX ()OPM OPTraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEIAKTUPOBAHHUS W MeTo/0B pekoMmOuHaHTHhIX JIHK
JUTS1 IOJTYYEHUSI HCXOJHOTO MaTepHalia JJisl CEJIEKIUU.

[Tonyyenue nonurmionnoB. BHyTpuBH0oBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelniuBanue, win WHOpunuHr. HepoacTBeHHOE CKpelMBaHHWE, WM ayTOPUIUHT.
I'eTrepo3uc u ero mpuuuHbl. Mcnonb3oBaHue reTepo3uca B ceiekuuu. OtnanéHHas
rubpuauzanus. llpeomonenue Oecrionust MEXBUIIOBBIX TUOpUIOB. JlocTkeHUs
CEJIEKIINHU PACTEHUM U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHHE U U3YYEHUE TEHETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKUX POJUYEH JUIsi CO3JaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp. M3yuenue, coxpaneHue U YnpagieHue 2eHemuyecKuUMu pecypcamu
CENbCKOXO3AUCMBEHHLIX U NPOMBICAOBbIX — JHCUBOMHLIX 6  YeNAX  VIYYULCeHUS
CYyuecmeyrowux U Cco30aHusi HOBbIX NOpPOO0, JUHULUL U KpPOCCO8, 8 MOM Hucie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHUL, Nepedosulx uoeu u
nepcneKmuBHbIX MexHoI02Ull.

JleMoHCTpanyu

[Toptpersr: H.W. Basuiios, 11.B. Muuypun, I'.Jl. Kapnieuenko, I1.I1. JlykbsiHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabnuiel U cxembl: «L{eHTpbl NPOUCXOXKACHUS W MHOT0OOpa3usi KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHMYECKHMX PSJOB B HACJIEACTBEHHOW HW3MEHYMBOCTIY,
«Metoapl cenekuumny, «Otnanénnas rudpuanzanus», «Myrareses».

JlabopaTopHas pabota «M3ydeHue COpPTOB KyJbTYPHBIX PACTEHHH U TOPOI
JIOMAITHUX )KUBOTHBIX).

JlaGopartopHas padota «3ydeHre MeTo10B CENEeKIMN PACTEHUI.

IIpakTuyeckas pabora «IIpuBuBKa pacTeHuR».

Okckypeust «OCHOBHBIE METOABl M JIOCTHIKEHHSI CEJIEKUMU PpPACTEHUH H
’KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIHUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTPA)».
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Tema 16. BuoTexHoJ10rusi U CHHTeTHYeCKas1 OHOJIOTHSA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBHI,
MUKPOOPTaHU3MBI, X XapakTepucTuka. TpaauinonHas OMOTEXHOJIOTHS: XIe0oneueHue,
[OJy4YEHUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOHOIOTHUYECKUI CHHTE3.
OOBbeKThl MUKPOOMOIOTUYECKUX TexHoJorui. [Ipon3BoAcTBO Genka, aMHHOKHUCIOT U
BUTaMHUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB LEJICHAIPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUS T€HOMOB C LEJIBI0 IOJYYEHHMS OPraHW3MOB M HX KOMIIOHEHTOB,
COJIepKalIiX HE BCTPEUAIOIINECs B IPUPO/I€ OMOCUHTETUUECKUE ITyTH.

Knerounas wumxkeHepusa. Meroapl KylabTypbl KIETOK M TKaHEW pACTEHUH H
KUBOTHBIX. Kprobanku. CoMmatnyeckasi ruOpuan3anusi 1 COMaTHYECKU 3MOpPHOreHe3.
Hcnons3oBaHue TalUIOMAOB B CEICKUUU pACTCHUU. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonvzoeanue MOHOKIOHATLHLIX U NOJUKIOHATbHBIX AHIMUMENL 8 MeOUYUHE.
HcKycCTBEHHOE OIUTOJOTBOPEHHME. PEKOHCTpyKIMS SHUEKIETOK M KIOHUPOBAaHUE
KUBOTHBIX. MeTo[ TpaHCIUIAHTALUU SIAEp KIETOK. 1exHonozuu 0300poseieHusl,
KYIbMUBUPOBAHUS U MUKPOKIOHANILHO20 — PASMHONCEHUSL  CEIbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMOcOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHblx JIHK. Coszdanue mpanceennvix opeanusmos.
JIOCTHKEHUA M NEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPHUH. DKOJIOTUYECKUE U
ATUYECKHE MPOOIEMbI FTEHHOW HHKEHEPUHU.

Memuuunckue  OuotexHonoruu.  lloctreHomHass — mudpoBas — MeAUIMHA.
[TIIP-guarHocTuka. MeTaO0JIOMHBIM aHaIu3, TCHOICHTPUYCCKUM aHallu3 MpoTeoMa
YEJIOBEKA I OLUEHKH COCTOSIHUSL €ro 3740pOBbs. MCnonb30BaHWE CTBONOBBIX KJETOK.
Tapretnas Tepanus paka. 3D-OnonrxeHepus 11 pa3padoTku GyHIaMEHTATBHBIX OCHOB
MEIULMHCKUX TEXHOJOTUM, CO3/IaHNs KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHUU
TpéXMEpHOro  OWompuHTMHra H  ckapdonauHra  Ajd  pemeHus  3ajad
MEPCOHATU3UPOBAHHON MEUIINHEI.

CoznaHne BEKTOPHBIX BaKIUH C LEIbI0 0OecrieueHus: KOMOMHUPOBAHHOM 3alllUTHI
or  BozOyautener  OPBU,  ycrTaHOBieHHE  MOJEKYJISIPHBIX  MEXaHU3MOB
¢ynkunonupoBanusi PHK-copepskamux BHpPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHNUs YeJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuupbr u  cxembl: «Mcnonb30BaHNEe MHUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUs».

JlaGoparopHas pabdota «l3ydyenrne o0bEeKTOB OUMOTEXHOIOTUN.
[IpakTnyeckas padota «IloxydeHre MOJTOUHOKHUCIBIX POTYKTOBY.
Okckypeus  «buoTtexHonoruss —  BakHeHIIas ~— NPOWU3BOAMUTEIbHA  CHIA

COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apo:xneHue U pa3BUTHE 3BOJIOLMOHHBIX NPEJICTABJICHUH B 0M0JI0THH

OpomounonHasa Teopus Y. /lapBuna. IIpeanocsliku BO3HUKHOBEHHS JapBUHUA3MA.
Ku3zHb 1 HayuHas aesTenbHOCTh Y. JlapBuHa.

JIBvokymue cuibl 3Bojonnu BUaAoB 1no Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
Pa3MHOKEHHUSI OPTraHU3MOB, HACJIEICTBEHHAs U3MEHUYHUBOCTh, 0Oph0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiieane cuaTeTHUecKol Teopuu 3Boonuu (CTD). HelTpanbhHas Teopus
sBosoniny. CoBpeMeHHast BOJIOIMOHHAS OMOJIOTHA. 3HAUCHUE IBOIIOIIMOHHON TEOpUn
B (hOPMUPOBAHUM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JeMoHcTpanyu

[Toptpetsl: Apuctorens, K. JIunnei, JK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. JTapsun, C.C. YetBepuxon, N.W. [lImansraysen, Ix. Xonaeiin, JI.K. benses.

Tabmumer u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlectHuna
KUBbIX cyulecTB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS MPUCITOCOOICHHIA
y pacTteHuil M XKMBOTHBIX (10 Jlamapky)», «Kapra-cxema MapuipyTa MHyTELIECTBHUS
Y. Napsunay, «Haxoaku Y. Hapsuna», «®opmbl 60psObI 32 CyliecTBOBaHMEY, «[1opoibl
rony0ein», «MHoroodpasue KyabTypHBIX (GopM KanmycTbl», «llopoasl momamHmux
KUBOTHBIX», «CxeMa oOpa3zoBaHusi HOBbIX BHAOB (mo Y. J[lapsBuny)», «Cxema
COOTHOIIIECHMSI JIBWKYIIMX CHJI 3BOIMIOUUN», «OCHOBHBIE IOJOKEHUS CHHTETUYECKON
TEOPHUH SBOTIOLUNY.

Tema 2. MUKpPOIBOIIONHUSA U €€ Pe3yJIbTAThI

[Tomynsus Kak 3eMeHTapHas equHuIa S3BOMIOIH. COBPEMEHHbIE METO/IbI OLIEHKH
TF€HETUYECKOr0 pa3HooOpa3usi M CTPYKTypbl nomyisuuid. l3MeHenue reHodoHIa
MONMYJISIMUMA  KaK 3JIEMEHTAPHOE JBOJIOLHMOHHOE SIBJICHUE. 3aKOH TE€HETHYECKOIO
paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbie (HAKTOPHI (IBUKYIIUE CUIIBI) IBOIIONUK. MyTaIllMOHHBINA TIPOLIECC.
KomOunatuBHass wu3MeHUuMBOCTh. JIpeiid) TeHOB — cllydailHble HEHaNpaBJIEeHHBIC
W3MEHEHHMS 4acToT aiened B nomyisauusx. Oddext ocHoBatens. Ogpgexm
oymuiiouno2o 2opaviwika. CHUdCeHue 2eHemuuyecko20 pasHooOpasus: NPUYUHLL U
cneocmesus. llposenenue s3gpghexma Opeiicha 2enos 6 OONbWUX U MATLIX NONYIAYUSIX.
Murpamuu.  M3onsuus  nomynsiui:  reorpaduueckass  (MPOCTpaHCTBEHHAs),
Oounonoruyeckast (penpoIyKTUBHAS).

EctectBennbIit 0TOOp — HAMpaBISIONIHA GakTop IBoIONUNA. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIIMMA, CTAOMIM3UPYIOLIMNA, pa3pblBatolMil (Au3pynTuBHbI). IlomoBoit
ot00p. Bo3HMKHOBEHME U IBOIOIHUS COITUATBHOTO TTOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaK  pe3yJbTaT  MHUKPOIBOJIIOIUHU.
Bo3nukHOBeHUE mnpucnocoOaeHui y opraHu3MoB. ApomMop(]o3sl U HaHOaanTaIiu.
[Ipumepsl mpucmocoOJIeHU y OpraHu3MOB: Mopdoiorudeckue, (pU3noIornuecKue,
onoxumMuueckue, nopegaeHueckue. OTHOCUTEIBLHOCTh MPUCITIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepunm U CTpyKTypa. BupooOpazoBaHume Kak —pe3ysbTaT
MUKPOIBOIOIUH. M30mmsmus — kitoueBoit ¢aktop BumoodpazoBanus. [Iytu u crmocoObt
BUJ000pa30BaHUs: aJUIONaTPUUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(3KOJIOTYECKOE), «MTHOBEHHOE» (NOJUIUIOMAN3ALMs, rudpuausanus). JauTenasHocTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexannu3mbsl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpas3Hsl.

Ponb sBOMIOIIMOHHON OWonorud B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OonopasHooOpazus. MUKpPOIBOMIONMSA M KOJBOJIOLUS Tapa3uTOB U HMX XO3S€EB.
MexaHu3mbl GOPMUPOBAHUS YCTONUUBOCTH K aHTUOMOTHUKAM U CITOCOOBI OOPHOBI C HEl.

JeMoHcTpanyu

[Toptpetsr: C.C. YeTBepukos, J. Maiip.

Tabnuiel 1 cxeMbl: «MyTaluoOHHAss U3BMEHYUBOCTEY, «llomysiiuoHHas CTpyKTypa
Bujga», «Cxema mposiBieHUs 3akoHa Xapau—BaitHOepra», «JIBuxyuime Cuibl
HBOJIIOLIMKY,  «OKOJOrMYecKas H30JSALUs  MONyJIsAluHd  CEeBAaHCKOM  Qopenmny,
«I"eorpaduueckass U30JALMS JIMCTBEHHUIIBI CUOMPCKOW M JMCTBEHHULBI JAypCKON»,
«IlonynsIMOHHBIE BOJIHBI YWCIEHHOCTH XUIIHUKOB U JKepTB», «(Cxema nelcTBUs
€CTECTBEHHOT0 0TOOpa», «Dopmbl 00pbOBI 3a cyliecTBOBaHHE», «MHAYCTpUaNbHBIN
MenaHu3M», «KuBble uckomnaembie», «I[IOKpOBUTEIBCTBEHHAs OKpACKa YXUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «Dusnonornueckue amantanum,
«IIpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBLHOCThY, «KpuTtepuu Buaa», «Buasi-
aBoHUKM», «CTpykTypa BuAa B mnpupoge», «Cnocodbl BHI000pa30BaHUA»,
«l"eorpadnueckoe BUIOOOpa3zoBaHHWE TPEX BHIOB JaHABIIIEH», «IKOJIOTHYECKOE
BHUJ1I000pa30BaHue BUAOB CHHHID, «llomummouasl pactenuit», «KamycTHO-peneuHblit
THOpUI.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydesia ITHIl U
3Bepel ¢ MpuUMepaMH pa3IMYHbIX TMPHUCIIOCOOJICHUH, yydesia MTUIl U 3BEeped pa3HbIX
BUJIOB, repOapuu pacTeHUM OJM3KUX BUJIOB, 00Pa30BaBILMXCS PA3IMUYHBIMU CIIOCOOaMU.

JlaGoparopHas paboTa «BrIsSBICHNE N3MEHYMBOCTH Y 0COOCH OHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnoco0OiieHds OpraHu3MOB U HMX OTHOCHUTENIbHAS
11EJICCO00PA3ZHOCTHY.

JlaGoparopHas padoTa «CpaBHEHHE BUIOB 10 MOP(HOJIOTUYECKOMY KPUTEPUIOY.

Tema 3. Makpo3BOTIOIUSA U €€ Pe3yJIbTAThI

MeTtoasl u3ydeHuss MakpodBOMONHH. [lanmeoHTONmOrMveckrue METONbl W3YYCHHS
sBoonnu. Ilepexonupie GopMbl U PUIIOTEHETHUECKHUE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue metonpl uydeHus sBoioruu. CpaBHeHue (Quiopsl U (hayHsI
MaTEepUKOB M OCTpOBOB. buoreorpapuyeckue oOnactu 3emnu. Buabl-sHnemuku u
PEIUKTHI.

OMOpHOJIOTUYECKME U CPaBHUTEIBHO-MOP(HOJIOTMUYECKUE METOAbl H3YUYEHUs
ABOMIONIMU. [ '©HETHYECKHE MEXaHW3MBl DJBOJIOLNMM OHTOT€HE3a W  TOSBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpraHbl. PyanMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIAPHO-TEHETUYECKNE, ONOXUMHUYECKUE U MAaTEMaTHUECKHE
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METOAbl HW3y4YEeHHUs HBOMOUMHU. [‘omonmornusnble TreHbl. COBPEMEHHBIE METOJBI
MOCTPOCHUS (PUIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIFOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwWIIa) JBONIONUHU. [lpunyun cmeHnvl @GYHKYULL.
HeobOpatumocTs »sBOMIOUMU. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLUN.

JeMoHcTpanyu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mroiep, 3. ['ekkens.

Tabmuipt 1 cxeMbl: «DUIOTEHETUYECKUI Psii  JIOIMIAN», «APXEONTEPUKCY,
«3Bepo3yoble sueprl», «Creronedansny, «Punnopute», «CeMeHHbIE TAaOPOTHUKI,
«buoreorpaduueckue 30861 3eMiny», «Jpeid KOHTUHEHTOBY, «PenukThy, «HavanbHbie
CTaauy 3MOPUOHAIBHOIO PAa3BUTHs MO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMuyHbIe U
aHAJIOTMYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W [uMIaH3e», <« 7aBHble  HampaBieHUs  HBoonum»,  «OO0mme
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHMe: KOJUIEKIIMM, TrepOapuy, MYJSKH HCKOMAEMBIX  OCTaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTHUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAapHBIX OpPraHoOB U
aTaBU3MOB, KOJJIEKI[UN HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue ¥ pa3BUTHE JKU3HA HA 3emJie

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHay4yHbIE TPEACTABICHUS O 3apOXACHUM >KM3HU (KpealmoHu3M). [l'umoresa
MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepxkeHue omnbitamu D. Penm,
JI. Cnannanuanu, JI. [lactepa. [IpoucxoxxaeHue sKM3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4eckoil 3Bostouuu. [lmaneraphHas (reosoruueckas)
ABOJIONMS. XHUMHUYECKas JBOJIIOIUA. AOUOTCHHBIM CHHTE3 OpPraHWYECKUX BEIECTB
n3 Heopranmdeckux. OneiT C. Mumnepa u I'. FOpu. OOpa3oBaHue MOJIMMEPOB
13 moHoMmepoB. KoanepBarnas runoresa A.M. Onapuna, runote3a nepBUYHOTO OyIhL0HA
Jlx. XonneitHa, renerndeckas runote3a I'. Mémnepa. Pubosumsr (T. Uek) u runotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH U BOBHUKHOBEHUE MPOTOKJIETKHU.

Hcropust 3emiin 1 MeToApl €€ u3ydeHus. Vickonmaemple OopraHM4eCKHUE OCTATKH.
I'eoxpononoruss u e€ wmetonapl. OTHOCUTENbHAsE W AOCOJIOTHAs TIE€OXPOHOJIOTHA.
['eoxpoHosIOrMYeCcKast MKajaa: 30HbI, 3PbI, IEPUO/IbI, STTOXU.

Hauvanbuble 3Tanbl opranndeckoil 3Bostonuu. [losiBieHue W 3BOMIOIUSA MEPBBIX
KJIETOK. DBOJIIOLMS MeTaboan3Ma. Bo3HMKHOBEeHHE MepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIJIEHKH KaK aHAJOr NEepBhIX Ha 3emie cooOuiecTB. CTPOMATONMTHI.
IIpokapuoThl U DYKapHUOTHI.

[Ipoucxoxnenue »ykapuoT (CUMOUOTeHe3). OBOJIOLMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIIETOYHBIX OPraHn3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BBOJIOUMMA BbICHIMX pacTeHuil. OCHOBHbIE apoMOp(o3bI
pacrenui. Beixon pacrenuy Ha cyuy. IlosBieHHe CIOPOBBIX pACTEHUM U 3aBOCBAHUE
umu cymn. CeMmeHHble pacTeHus. [IporucxoxaeHne NBETKOBBIX pACTECHUM.
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OcHOBHBIE 3Tambl 3BOJIIOLMK KUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI
*KUBOTHBIX. Benjckas ¢dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THIIOB.
IlepBeie  xOpnmoBble KUBOTHbIE. JKW3HB B BOJE. OBOJMIONUSA ITO3BOHOYHBIX.
[Ipoucxoxnenne ampuouil u pentwimid. [IpoucxoxaeHne MICKONUTAIONUX U TTHII.
[Tpunnun xmoueBoro apomopdosa. OcBoeHre OeCrO3BOHOYHBIMUA U TMO3BOHOUYHBIMU
KUBOTHBIMH CYIIU.

Pa3Buture *)u3HM Ha 3eMiie 1O 3paM U MEPUOJAM: apXel, MPOTepo30i, NaIe030H,
M€3030i, KaiH030il. OOIas XapakTepUCTUKA KIMMaTa M IEOJIOTMYECKHX IPOLIECCOB.
[TosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIE00pa30BaHUE: €r0 YCIOBUS U
BIIMSTHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMHUpPAHUSI — JKOJOTHUECKHME KpHU3HUCHI mpouuioro. I[lpuuuHbl u
CIIEICTBHSI MAacCOBBIX BbIMUpaHUl. COBPEMEHHBIM 3KOJOTMYECKHA KpPH3UC, €ro
ocobennoctu. [Ipobiema coxpanenus 6uopazHooOpas3us Ha 3emIie.

CoBpeMeHHass cucTteMa oOpraHudeckoro Mwupa. I[lpuHnunel kiaccuduKauu
opranu3MoB. OCHOBHBIE CUCTEMATHUUECKHE IPYIIBI OPraHU3MOB.

JleMoHcTpanmun

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, 1.1. Meunukos, A.1. OnapuH,
JIx. Xonnern, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuupr u cxembl: «Cxema ombita . Penm», «Cxema ombita JI. ITlactepa
10 U3YYECHUIO CaMO3apOxKIACHUA KU3HN», «Cxema onbita C. Musnepa, I'. FOpuy», «9tarbl
HEOPraHUYECKOM 3BoOIUN», «['eoxpoHonormyeckas mkana», «HadampHble 3Tambl
OpraHUYecKoil IBOIONUNY», «CxeMa oOpa3oBaHUs SYKApUOT MyTEM CHUMOMOTEHE3ay,
«Cucrema xuBOMl mnpupoaw», «CTpoeHue BHUpYyca», «ApomMop]o3bl pacTeHUI»,
«Purnopute», «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJAOPOCIH,
«Mxn», «llamopotHukm», «l'omocemMenHsle pacteHus», «Oprasbl [BETKOBBIX
pacteHui», «Cxema pa3BUTUS JKHUBOTHOTO MHUPaA», «ApoMop(}o3bl KHUBOTHBIXY,
«ITpocrerimmey, «Kumeunononoctusiey, «llmockue yepBu», «YUaeHUCTOHOTHEY,
«Pw1OBIY, «3eMmHOBOAHBICY, «lIpecMmbikarommecs», «lITuip, «MIEKOHUTAIOIINECY,
«Pa3BUTHE XU3HM B apXxeuckou spe», «Pa3BuThe XKU3HU B MPOTEPO3OMCKOU 3pEm,
«Pa3BUTHE XU3HU B IAJIECO30MCKOU 3pe», «Pa3BuThe XKU3HU B ME3030MCKOM 3pey,
«Pa3BUTHE XU3HM B KAWHO30MCKOW 3pe», «COBpeMEHHas CHUCTEMA OPTraHHYECKOrO
MHUPa.

Oo6opynoBanue: repObapuu pacTEHUHN pa3InYHbIX OTAEIOB, KOJUIEKIIUN HACEKOMBIX,
BJIAKHBIC TIpenapaThl XWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMH HIJIOKOXKHX,
CKEJIETHI IO3BOHOYHBIX KMBOTHBIX, UyUesa IITULl U 3BEPEH, KOJUIEKIIMM OKaAMEHEIOCTEN,
ITOJIE3HBIX UCKOIIAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas naboparopHas pabora «MonenupoBanue onbiToB Musnepa—tOpu
M0 M3Y4YEHUI0O aOMOTe€HHOTO CHHTE3a OpPraHMYEeCKUX COCIMHEHHM B TMEPBHUYHON
aTMocdepe».

JlaGoparopHas pabGota «M3ydyeHue U OMMCaHHE HMCKOMAEMBIX OCTATKOB IPEBHUX
OpraHU3MOBY.
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[IpakTtuyeckass pabora «l3ydyeHre OCOOEHHOCTEH CTPOEHHS PACTEHUM pPa3HBIX
OTJIEJIOBY.

[IpakTtuueckass pabora «M3ydeHue OCOOCHHOCTEW CTPOEHHUSI TO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IIpoucxoxaeHune Yea10BeKa — AHTPONOTeHe3

Paspnensl v 33124 aHTpONOJAOrUUA. METO bl aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEJICTABICHUA O MPOUCXOXKICHUH 4YeloBeKa. PennrunosHele
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBO yenoBeKa € KUBOTHbIMU. (CHCTEMAaTHYECKOE IOJO0KEHHUE 4YEJOBEKA.
CBueTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHIYECKHE,
AMOpHOJIOTHYECKUE, PUZNOIOr0-ONMOXUMHUYECKHUE, ToBeAeHYecKrne. OTInYMs YeloBeKa
OT >KMBOTHBIX. [IpAMOX0KI€eHNEe U KOMIUIEKC CBSI3aHHBIX C HUM IpPHU3HAKOB. PazButue
TOJIOBHOT'O MO3Ta U BTOPOU CUTHAJIBHON CHUCTEMBI.

JBrxymue cuibl (QakTopbl) aHTPONOreHe3a: OWOJOTMYECKUE, COLUAIbHbIE.
CooTHo1ieHne ONOJIOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHue yenoBeKkooOpa3Hble 00€3bsSHbI
(IpOKOHCYIIBI) U paHHHE MOHTUJIBI — OOIIME MPEAKH YETOBEKOOOpa3HBbIX O00E3bsH U
JMOJel. ABCTpPAJONUTEKH — JBYHOTME NPEIKH Jroaei. YUenoBek ymelnbld, NEpBbIE
W3TOTOBJICHHSI OpyAud TpyzAa. YeloBeK MNPSAMOXOASIIMHA W NEPBBIM BBIXOX JIFOACH
3a npenenbl Appuku. YenoBek reiaenb0eprekuii — o0muil npeaok HeaHaepTaabCKOro
YeJIOBEKA U YEJI0BEKA pa3yMHOI0. YenoBek HeaHepTAIbCKUI KaK BUJ JIFOAEH XOJI0THOTO
KInMaTa. YemoBeK pasyMHBIM COBPEMEHHOTO THIA, JCHUCOBCKUU YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIIONNST  COBPEMEHHOTO 4YesnoBeKka. EcTecTBeHHBIH OTOOp B IMOIMYJISIHUSIX
yesioBeka. MyTalMoHHbIN Tpoliecc U noauMopdusm. IlomynsiuonHsie BOJIHBI, Apend
T€HOB, MUTpalus U «3(P(HEKT OCHOBATENSH B MOIMYJISILIUSIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBporeouaHas
(eBpasuiickas), aBCTpaJO-HETPOHIHAS (PKBAaTOpUAbHAsI), MOHTOJOUIHAS (A3MATCKO-
amepukaHckas). BpemMs u nyTH paccelieHHs 4elloBeKa N0 IulaHeTre. EIWHCTBO
yeinoBeuecknx pac. Hayunas HecocrosiTenbHOCTh pacusma. IIpucnocoOieHHOCTh
YeJIOBEeKa K Pa3HbIM YCIIOBUSIM OKpYXKaroliel cpenbl. Biusaue reorpadudeckon cpebl
u apeiida reHoB Ha MOP(OJIOTHIO U (PU3MOJIOTHIO YETIOBEKA.

MexaucIuIuIMHapHbIe METOJIbI B (U3HUECKOi (OMOIOTMYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAs AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS YEJIOBEUECKHUX TIOIYJIALMIMA.
buocounansHbeie HCClenOBaHUsA MPUPOABI YeoBeKa. lccrnepoBaHue KOIBOIMIOLHAH
OMOJIOTUYECKOTO U COLIMANIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. {apsun, JI. Jluku, f.5. Porunckuii, M.M. I'epacumos.

Tabmuiel 1 cxembl: «MeToJIbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r YeIOBEKay,
«YenoBekooOpa3Hble  00€3bsiHBDY, «CKEJIeT 4YelnoBeKa M CKEJeT IIHUMIIaH3e»,
«PyIMMeHTBl W aTaBU3MBD), «/[BHXKyIME CHIIBI aHTPOIIOTE€HE3a», «IBOJIIOLMOHHOE
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IPEBO YEIO0BEKAY, «ABCTPATIONUTEKY, «HeI0BEK yMEIbIN», «HeI0BEeK NPAMOXOISIINN,
«JlenncoBckum uenoek» «Heannepranbub», «KpomanboHuby, «IIpenku dyenoBekay,
«OTansl HBOJIIOIUY YEIOBEKa», «Packl yenoBekay.

OO0opyoBaHME: MYJISDKA OKaMEHEJIOCTEH, MPEeIMETOB MAaTEPUAIbHON KYJIbTYpPBI
NpeIKoB 4enoBeKka, penpoaykuuu (dororpaduu) KapTuH C MHU(OJIOTHUYECKHUMH U
OMOJEHCKUMHU  CIOKETAaMHU  TNPOUCXOXKICHHUS  4eloBeKa, ¢ororpaduu  HaXOJOK
HCKOIIaEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yeperna YeI0BeKa U yeperna
IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKA M KHUCTH IIMMIIAH3€, MOJEIH TOpca MPEIKOB
YEJI0BEKA.

JlaGopartopHas pabota «l3yueHne 0ocOOEHHOCTEH CTpPOEHHUSI CKeJeTa YeloBeKa,
CBS3aHHBIX C IPSIMOXO0KICHHEM.

[TpakTnueckas padota «3yueHue 3KOIOrHueCcKrX afanTalnuii YeI0BEKay.

Tema 6. Jxosiorus — Hayka O B3aMMOOTHOLIECHUSIX OPraHU3MOB |
HAJ0PraHMU3MEHHbIX CHCTEM C OKPY Kalollei cpenoi

3apoxneHne W pas3BuTHEe SKoioruu B Tpynax A. I'ymOonsara, K.®. Pynbe,
H.A. CeBepuona, O. I'ekkens, A. Tencnu, B.H. Cykauéna. Pa3gensl u 3a1a4un 3K0JI0TUN.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Mertoasl skosioruu. IloneBpie HaOMOACHUS. OKCIEPUMEHTHI B  SKOJOTHH:
MPUPOJHBIE U TabopaTopHble. MoAenMpoBaHUE B SKOJOTMUA. MOHUTOPHUHT OKPYXKaroLen
Cpeabl: JIOKAJIbHBIN, pErHOHATBHBIN U TJI00aTbHBIIH.

3HavYeHUEe PKOJIOTUUYECKUX 3HAHUN ISl YeTIOBEKa. DKOJOTUUECKOE MUPOBO33PEHUE
KaKk OCHOBa CBSI3€M 4enoBeyecTBa C npupoaoil. DopMUpOBaHHE HKOJOTHUYECKOU
KYJBTYPBI U SKOJIOTUYECKON IPAaMOTHOCTH HACEJICHUSI.

JleMoHCTpanyu

[Toptpetsi: A. I'ymb6onsar, K.®. Pynse, H.A. Ceseprios, 3. I'ekkens, A. Tencnu,
B.H. Cyxkaués.

Tabmubel u  cxembl: «Pasgensl skojiormm», «MeToapl 3KoJiorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEIbD.

JlabopaTopHas padota «3ydeHue MeTo0B HIKOJIOTHYECKUX UCCIIETOBAHUIN.

Tema 7. OpranusmMsbl U cpeaa 0OOUTAHUS

Dkosiornueckre (QakTopbl M 3aKOHOMEPHOCTHM MX JAeicTBuiA. Knaccuduxanus
AKOJOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHelie. OOiue
3aKOHOMEpPHOCTH  JIEUCTBUS  JKoJorMueckux  (akropos. IlpaBuino MuHHMyMa
(K. npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa HAa OPraHU3MBbl. ODKOJOTMYECKHUE TPYIIIBI PAaCTEHUN U
YKUBOTHBIX MO OTHOIIECHUIO K cBeTy. CuUrHanbHast posib cBeTa. GOTONEPUOIU3M.

Temnepartypa kak sxoorudeckuit pakrop. JleiicTBrue Temmnepatrypsl Ha OpraHU3MBI.
[TolikunoTepMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIC
OpTraHU3MBI.
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Bnaxnocte kak  skojormueckuit  Qaxtop. Ilpucmocobnenus — pacteHuit
K TOJJep>KaHuio BoJHOTO OanaHca. Kiaccudukaius pacTeHU 10 OTHOIICHUIO K BOJIE.
[Tpucnoco6ieHus: KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
rIIyOMHHAs MOJIIOYBEHHAs, BHYTPHOPraHU3MeHHast. OU3UKO-XUMUYECKHE OCOOEHHOCTH
cpen oouTanust Opranu3MoB. [IprcocoOIeHnsI OpraHU3MOB K KU3HH B PA3HBIX Cpeax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHUE pUTMbI. CyTOUYHBIE U TOJAMYHbIC
putMbl. [Ipucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUHN KU3HU.

XKuznennsie popmbr opranu3moB. [lonsitTue o xku3HeHHOU ¢opme. Ku3HEHHBIC
dbopMbl pacTeHHWil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TPAaBbI,
OJTHOJICTHHE TpaBbl. JKW3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOWOHTHI, TEOOHWOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢dakTopel. Buapl OMOTHYECKMX B3aUMOJEHCTBUNA: KOHKYPEHLHS,
XUITHUYECTBO, cuMOMo3 u ero ¢opmel. Ilapasutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3aumMonecTBus
(Tonnmueckue, dopudeckue, dpadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUMN
JUIsL CYIIECTBOBaHUS OPraHU3MOB B cpele oOuTaHusa. [IpUHIMN KOHKYPEHTHOTO
HCKIIFOUCHUSI.

JleMoHCcTpanuu

Tabmuiet W cxeMbl:  «Okojorudeckue  (paktope», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHE TPYIIbl YKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJOTHUECKHE aJanTaluu
AKUBOTHBIX», «Cpe/ibl 00MTaHUs OPraHU3MOBY, «buosiornueckue puTMb», «Ku3HEHHBIE
dbopMBl  pacTeHHI», «KuzHeHHbIE GbopMBI  KUBOTHBIXY, «3JKocucTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «JKOcCHCTeMa XBOHWHOro Jeca», «llenmu nurTaHusy,
«XunranuectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy, «KommeHcaanzmy.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX HKOJOTHYECKUX (PAaKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIIUBBIC
KOMHATHbIE pacTeHUusi, repOapuu U KOJJIEKIIMM TETUIOIIOOMBBIX, 3UMOCTOUKHX,
MOPO30YCTOMUYMBBIX PpACTEHUN, 4dydena TMTHUIl U 3Bepei, repOapuu PpacTCHUI,
OTHOCSIIMXCS K Turpoduram, kcepopuram, MmezopuraM, KOMHATHBIC PACTEHUS JaHHBIX
TPy, KOJUIEKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpellax, repdapuu U KOJIICKIIUU
pacTeHMI W JKUBOTHBIX, OOJIAIAIOIIUX YEepTaMHU MPUCIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YyCIIOBUW KU3HU, TepOapuyl M KOJUICKIIMM PACTCHHH U KUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (DOPM, KOJUICKITUH >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJIECHCTBUSX.

JlabopaTopHas pabora «BbIsiBIeHHE MPUCIOCOOJIEHUM OPraHU3MOB K BIIUSHHIO
CBETa».

JlabopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
TEMIIEPaTypPbD».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSD.
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Tema 8. Ikos10rusi BUAOB ¥ NOMYJIALMIA

DKOJIOTUUECKHE XapaKTEePUCTHKU momyssiuu. [lomynsmus kak Ouojoruyeckas
cucteMa. Poiib HEOMHOPOTHOCTH cpefbl, (GU3MYECKUX OaphbepoB U OCOOEHHOCTEH
OMOJIOTHM BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbHI MOMYJISAIIHM.
OcCHOBHBIE TTOKA3aTENU MOIYJSALMU: YACICHHOCTh, IIJIOTHOCTh, BO3PACTHAS U IOJOBAas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIUS.

Dxonoruyeckass CTpykrypa mnonyiasiuuud. OIeHKa YHCIEHHOCTH IOMYJISIUU.
JluHamMyKa 0OOMyJsIUMM M €€ peryisiuusa. DBHOTHYECKHI NOTEHUWAaNl MOIMYJISIIUU.
MopgenupoBanue IUHAMHUKWA MONyiasuud. KpuBble pocTa YHUCIEHHOCTH MOIYJISLIHAH.
KpuBble BepKMBaHUS. Perymsius 4McIeHHOCTH MOMYJIALHI: poJib (PaKTOpOB, 3aBUCSIINX
Y HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTpaTeruu BUAOB (r- 1 K-ctpaTerun).

[TonsiTue 00 3K0JI0rMYEcKOr HuLIe BUAa. MectooOutanue. MHOromMmepHass MOJEIb
skosornueckon Humum Jx.M. XarumHcoHa. Pa3mepsl 9KOJIOTMYECKOW  HMIIH.
[ToTeHMabHAS U PEATM30BaAHHAS HUILIU.

Bun kak cucrema nonynsinui. Apeansl BUIOB. BUABI U X KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEAECHUA U MUIPALMI KUBOTHBIX. BHONOrMYecKre WHBA3HU
YYy>KEPOJHBIX BUIOB.

JeMoHcTpanmun

[Toptpert: k.. XarunHCOH.

Tabmuubl #u  cXeMmbl:  «ODKOJIOTMUECKHUE  XapaKTEPUCTUKUA  MOIMYJISIUNY,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMmyisiun», «Bo3pacTHble TUpaMUIbl MOMYJISAIIUI,
«CKOpOCTh 3acesieHus MOBEPXHOCTH 3E€MJIM PA3JIUYHBIMU OpraHuzmMammy», «Mojenb
skonoruyeckor Humu Jx. M. XaTanHcoHay.

O6opynoBanue: repOaprun pacTeHUM, KOJJICKITUN KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHus ceMsiH paCTEHUN K PACCETICHUION.

Tema 9. Ikoji0rus cO00MIECTB. IKOJIOTHIYECKHE CHCTEMBI.

Coo0miecTBa opranu3MoB. bruorieHo3 u ero cTpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OHOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHANIBHBIE OJIOKH
OpraHU3MOB B 3KOCHCTEME: MPOAYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHHU. Tpodudueckue nenu u cetu. AOMOTHYECKHUE OJIOKH dKOCHCTEM. [10UBBI M MITBI
B 3KocucTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMBbI. bromacca W OpOayKIHs. DKOJIOTUYECKUE
MUPaMUJIbI YUCesl, OMOMACChl U SHEPTHUHU.

Junamuka skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnnbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykmeccud. [lepBuunbie u
BTOPUYHBIE CYKIECCUM U UX NPUYHHBI. AHTPOMOTEHHBIE BO3JEHCTBUS HA CYKIIECCHM.
Knumakcuoe coobmiectBo. bruopaznooOpaszre v moJHOTa KPyrOBOPOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpuposiHbIE PKOCUCTEMBI. JKOCUCHEMbBL 03€P U peK. IDKocucmemvl Mopeu U
oKeano8. Ixocucmemvl MyHOP, 1€CO8, CMenell, nyCmbitb.
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AHTpONIOTEHHBIE AKOCUCTEMBI. ATpodKocucTema. ArporieHo3. Pazmmuus mexmy
AHTPOIIOTCHHBIMU U TIPUPOTHBIMH SKOCHCTEMAaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
¢dayna. CunanTponuzanus ropojackoil ¢ayHbl. buonormdeckoe u X034HCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN  OpraHU3MOB
B DKOCHUCTEMax. Poib kackaonozo aghghexma u 6u0os-30ughuxamopos (kinrouesvix 81008)
8 (yHKyuonuposanuu sxocucmem. llepeHOC PHEPTHH M BEUICCTB MEXIY CMEKHBIMHU
HKOCHUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJAIHUN M SKOCUCTEM B YCIOBHSIX
€CTECTBCHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmvi 6030e€liCmeust 3a2pA3HeHUNl PA3HbIX MUNO8 HA CYOOPeaAHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbI IKOJIO2UUECKO2O
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  6030elicmaus.  MeTogooThs ~ MOHMTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTCHHBIX IKOCUCTEM.

JleMoHCTpanyu

IToptpet: A.JIx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMUCTBEHHOTO
necay, «JKOCHCTeMa XBOMHOTO Jieca», «DYyHKIMOHAIbHBIE TPYIIbl OpPraHU3MOB
B dKocucTeMe», «KpyroBopor BemniecTB B skocucteme», «llenu nuranus (mactOuiHas,
JETpUTHAs)», «IKOJOrMYecKas MUpaMuja 4Yucel», «IDKOJOru4yeckas MupaMuaa
ouomacchl», «JKoJOrHYecKas mnupamuja osHeprum», «OOpa3oBanue O60J0TaY,
«IlepBuunasi cykimeccus», «BoccraHoBiaeHue seca mociie ToXkapa», «IKOCHUCTEMaA
o3epa», «ArporeHo3», «KpyroBopoT BeEmIECTB W IOTOK SHEPTHH B arpoIeHO3e»,
«IIpumepsl ypOOIKOCUCTEM.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, yydelia MTUIl U
3Beper, repOapuu KyIbTYPHBIX W JAUKOPACTYIIMX PACTEHUH, aKBapHyM Kak MOJEIb
AKOCUCTEMBI.

IIpaxmuueckas paboma «VI3yuenue u onucanue ypOo0oIKOCHCTEMBI.

Jlabopamopnasa paboma «VI3ydenuwe pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

Ixckypcus «IKCKypCus B THTUYHBINA OMoTeo1ieHo3 (B 1yOpaBy, Oepe3HsiK, CIbHUK,
Ha CyXOJIOJIbHBIN UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

OKcKypcus « IKCKYPCHS B arpOIKOCUCTEMY (Ha TI0JI€ WK B TETUIMYHOE XO3STCTBO)».

Tema 10. Buocdepa — riiodajabHas IKocUCTEMA

buochepa — oOmeruianerapnas o6ojouka 3emMiM, TA€ CYIIECTBYET WIIA
CylllecTBOBaJia >XKWM3Hb. Pa3BuTme mpezactaBieHuil o O6wochepe B Tpymax I. 3rocca.
Yuenne B.M. Bepnanckoro o omocdepe. Obmactu Ouochepsr u e€ cocra. Kupoe
BEIIECTBO Orochephl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouochepbl Kak
riobanbHON 3KocHcTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEILIECTB M OMOTr€OXMMHUYECKHE UHUKIbI (yriepoaa, a3oTa). PUTMUYHOCTH SIBIEHUUN
B Onocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOMHBIE JIeCca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIC Jieca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPOMHUYECKHUE JIeCa, BHICOKOTOphs. KimmaT, pacTUTENbHBIA M KUBOTHBIM MUpP OHOMOB
CyLIN.

CtpykTypa ¥ (QYHKIUS KMBBIX CHUCTEM, OIEHKA HUX PECYpCHOro MOTEHIHAlla U
o6unocepHbIx PyHKINH.

JeMoHcTpanyu

[Toptpetsi: B.1. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eochepsr 3emnm», «KpyroBopoT a3ora B HpUPOJE»,
«KpyroBopotr yraepoga B mpupoae», «KpyroBopor Kuciopoga B - HOPUPOJE»,
«KpyroBopoT BojbI B ipupojie», «OcHOBHbIE OMOMBI cylny, « KimnMatuyeckue nosica
3emmmn», «Tynnpay, «Taitra»y, «Cmemanubiii nec», «lLMpoOKOTUCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «IlycToeinsy, « Tponrueckuii gecy.

OO0GopynoBanue: repdbapuu pacTEeHUI pa3HbIX OMOMOB, KOJUIEKITUN KUBOTHBIX.

Tema 11. YesoBek U OKpyka0Ias cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHME BO3YIIHOM cpelbl. OXpaHa Bo3/yXa. 3arpsi3HeHne BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenne mousbl. OxpaHa NOYBEHHBIX pecypcoB. M3meHenue
KJIAMATA.

AHTPONIOr€HHOE BO3JECUCTBUE HA PACTUTENIBHBIA M JKMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE IPUHIIUIIBI OXPaHbI PUPoabl. KpacHble
kHUru. Ocobo oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl u
300JIOTMYECKUE TTApKU.

OCHOBHBIE NPHUHIMUIBI YCTOMYMBOIO PAa3BUTHs 4YEJIOBEYECTBA M IPHUPOJBI.
PannoHnansHOE MPUPOIONONIB30BAHUE U COXpAaHEHUE OMOJIOTMYECKOro pa3HooOpas3us
3emuin. OO1IHE 3aKOHOMEPHOCTH TJIOOATBHBIX IKOJOTHYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHEe METOIOB MOHUTOPMHIA PA3BUTHUSl OMACHBIX TEXHOTECHHBIX IPOILIECCOB.
Cucmemnvie uccne0o8anus nepexooa K pecypcocoepezaroujeli U KOHKYPeHmocnocooHou
oHepeemuke.  buonocuueckoe  pasnoobpazue u  oOuopecypcvl. Hayuonanvnvie
ungopmayuonHvle cucmemvl, obecneuusarowue 00OCMyn K UHpopmayuu no cOCMOosIHUIO
omoenbHuIX 6U008 U sxocucmem. OCHOBbL IKOpeaburumayuy IKOCUCmem U cnocooos
O0pvObL ¢ bUONoBpedcOeHusMU. Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCcTpanuu

Tabnuiel 1 cxembl: «3arpsisHEHHE aTMocdepbl», «3arps3HEeHUe TUIpochepb»,
«3arpsi3Henue nouBb», «llapHukoBeiil 3¢dexT», «Ocob0 oXpaHseMble MPUPOIHBIE
TEPPUTOPUN», «MOJEIN yIIpaBIsieMOro MUpay.

O6opynoBanue: dhoTorpaduu oxpaHseMbIX paCTeHHM 1 )KUBOTHBIX KpacHoit kHUTH
Poccutickon ®@enepanuu, KpacHol KHUATH peruoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
IpOrpaMM CpeIHero oOImero o0pa3oBaHUs: JUYHOCTHBIE, METaNpeIMETHbIE W
IIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTrpaMMbl MO OHOJOTHUHU
BBIJICJICHBI CJIENYIOLIME COCTABJISIONIME: OCO3HAHWE OOYYalOlUMHCS POCCUUCKOU
IrPaXXIAHCKOM HIEHTUYHOCTH — TFOTOBHOCTHM K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOTIPEICICHUIO, HAIMYUE MOTHBAIMU K OOY4YEHHIO OMOJIOTHH, IEJeHANpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TpAguIMi  pa3BUTHUS  OMOJIOTMUECKOTO  3HAaHMS, TOTOBHOCTb
U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oO0pa3oBaHUs,
HaJU4KMe TPABOCO3HAHUS SKOJOTUYECKOM KYJIbTYpbI, CIIOCOOHOCTH CTaBUThH IEIU H
CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOTPaMMBbl MO OHOJIOTMHM JOCTUTAIOTCS
B €IMHCTBEYYCOHOMU U BOCIIUTATEIbHOM  JESATENIBHOCTU B  COOTBETCTBUU

C TPAJAWLIHUOHHBIMH POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPHUHSTHIMH B OOIIECTBE MpaBWIaMH W HOpMaMu
MOBEICHUA M CIOCOOCTBYIOT —TIpOIleccaM CaMOIO3HAHMs, CAMOBOCIUTAHUS |
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKCHUS
K 3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TpyJla M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
YBaXEHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACICIUI0 U  TPAJULIUSIM
MHOTOHAlIMOHAILHOTO Hapoaa Poccuiickoin deaeparuu, Ipupoie U OKPYy-Karollien cpeie.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buoaorus» JOJIKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOydYarouuxcsi  pyKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3ULUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCSKICHUH, COOTBETCTBYIOITUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONbITa U ONbITA
NEATEeIbHOCTH B TPOLIECCE pean3alliM OCHOBHBIX HAMpPABICHUN BOCIUTATEIIHHOU
NEATEIbHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMU OOYYAIOIIErocsl KaKk aKTUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHUE 3aKOHA
U TIPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCIBLHOCTH IMPH CO3AaHUU YYCOHBIX
MIPOCKTOB, PEIICHUN YYCOHBIX U TMO3HABATEILHBIX 3a]1a4, BHIMOJHEHHH OHOJIOTUYCCKIX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO MO3UIMIO 10 OTHOUIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHE YYUTHIBATh B CBOMX JAECUCTBHAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIIOJIEH C Ppa3HBIMH YOSXKIECHUSMHU, KYJIbTYpPHBIMH LIEHHOCTSIMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
IIO3HABATEIbHBIX U MCCIIEIOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB IIPHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOI0 COJEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JESTEIIBHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMSI:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HIEHTUYHOCTH, MNATPUOTH3MA,
YBOKEHHUS K CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTH mnepen PommHou, ropmoctu
3a CBOM Kpal, CBOWO PoauHy, CBOM S3bIK M KYJbTYpy, INPOLUIOE W HACTOSIIEE
MHOT'OHallMOHAJIBHOTO Hapozaa Poccuy;

LEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAMI0 M NaMATHUKAM IPUPOJBI,
JIOCTHXKEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMM, TOHMMaHUsl 3HA4E€HUs OMOJIOTMM B MO3HAHWUU 3aKOHOB MPHUPOJBI, B JKU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIECTBA;

uaeliHas YOEXIEHHOCTb, TOTOBHOCTb K CIY)KEHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSI:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUHUBOTO OYyAYIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEH CEMEHMHOW XWU3HU B COOTBETCTBUU C TPATULIUSIMU
HapoaoB Poccuu;

4) 3¢TEeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas DJCTETHUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE DSMOILMOHAIBHOTO BO3JACHUCTBUS >KUBOM MNPUPOALI U €€ IECHHOCTH,

TOTOBHOCTB K CAMOBBIPAXKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MPOSABIIATH
KauyeCcTBa TBOPUYECKOM JIMYHOCTH;

5) duznyeckoro BocnuTaHusi, GOpMHPOBAHUS KYJIbTYPHI 3I0POBbS U
IMOIUOHAIBLHOTO 0JI1ATOMOTYIHSI:

MMOHMMAaHUE W pean3alys 370pOBOro u 0e3omacHOro odpasa KU3HHM (30POBOE
MATaHWe, COONIOACHUE TUTHCHUYECKUX MPaBUI U HOPM, cOaJaHCUPOBAHHBIA PEKUM
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3aHATUN U OTIbIXa, peryiisipHas (pu3nueckas aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MUECKOMY U ICHUXUYECKOMY
3JI0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEJEHUS B CUTYALUSIX, YTPOKAIOUINX 310POBBIO U )KU3HU JTHOAEH;

OCO3HaHUE TOCJIEACTBUNA M HENPUATHS BpPEIHBIX MpPUBbIUEK (YNOTpeOsieHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOro BOCIUTAHMA:

TOTOBHOCTh K TPYly, OCO3HAHHE IIEHHOCTH MaCcTEePCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM U  COIMAJIbHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

MHTEpEC K pa3nu4HbiM cdepaM MpodeCcCUOHATBHOU JEATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBHIOOpP Oyayiiei npodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUTaHbI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3KOJIOTMY€eCKOT0 BOCITUTAHHUS:

AKOJIOTMYECKU LEIECO00pPa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY >KU3HU
Ha 3emiIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHHE  YPOBHSA  JKOJOTMYECKOM  KYJIbTYpbl: MPUOOPETEHHWE  ONbITA
IJIAHUPOBAHMSI MTOCTYIIKOB M OLIEHKH KX BO3MOJKHBIX MOCIEICTBUU NJISl OKpYyKarouien
cpensl;

OCO3HaHME TJI00AIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U IyTeH UX PELICHHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MpUOOpEeTaeMble MPU M3YYEHUU OUOJIOTMH 3HAHUS U

YMEHHUSI IIPU PELISHUU MTPOOIIEM, CBA3AHHBIX C PALlMOHAIBHBIM PUPOAOIOJIb30BAHUEM
(cobmofeHre mNpaBWil TIOBEJACHHWS B MPHUPOJIE, HAMNPABICHHbIX HA COXPAaHEHUE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJOB, SKOCHCTEM, OMOC]ephI);

AKTUBHOE HEIMPUATHE AEHUCTBHUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH ITPUPOIHOMN
cpelne, yMEHUE MPOTrHO3UPOBATh HEOIArONpPUSITHBIE 3KOJOTMYECKHE MOCIEACTBUSA
MPEANPUHUMAEMBIX JIEUCTBUM U MIPENOTBPAIIATH UX;

HaJIMYUE€ PAa3BUTOrO0 HKOJOTHYECKOTO MBIIUICHHS, DKOJOTHYECKON KYJBTYpHI,
ONBITA JEATENBHOCTH IKOJOTHYECKOW HANpPaBJIECHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMU B TIO3HABaTEJIbHOW, KOMMYHHUKATUBHOM M COI[MATIBHOW NMPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHYECKOMN AEATEIbHOCTH SKOJIOTHUYECKON HAITPABICHHOCTH;

8) HEeHHOCTH HAYYHOT0 O3HAHUS:
cOPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO
pasBUTHsI HAyKM W OOIIECTBEHHON MNPaKTHUKH, OCHOBAHHOTO Ha JHAore KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHMKYIBTYPHOM MHUPE;
COBEPIIEHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYPHI KaK CpeICTBa
B3aMMO/ICHCTBHSI MEX/Ty JIFOAbMH U TIO3HAHUS MHpa,
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NOHMMaHue crenupuKky ONOJIOTUN KaK HayKH, OCO3HaHUs €€ posid B JOPMUPOBAHUU
pPAalMOHAJIBHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJOCTHOIO MPEICTaBICHUS
00 OKpY’KaloIlleM MUpPE KaK O €IUHCTBE MPUPObI, YEJIOBEKA U OOILECTBA, B TIO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEM M peUleHHMH MpoOJeM COXPaHEHUs MPUPOAHOIO
paBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OHWOJIOTMUM JJIi COBPEMEHHOM LMBWJIM3ALNU:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTHS MEIUILMHBI, CO3JaHUE IEPCHEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peIIaTh PECYpCHBbIE MPOOJIEMBI pa3BUTHS YEIOBEUYECTBA,
IOHUCKAa MyTeH BbIXOJA M3 IJIOOAIBHBIX 3KOJOTMYECKMX MpoOjaeM U obOecredeHus
nepexofa K YCTOMYHMBOMY Pa3BUTHIO, PALMOHAIBHOMY HMCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (P OPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIMICHUS
oOuiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW YacTu
(YHKIHMOHAIBHOM TIPaMOTHOCTH oOOydawommxcsa, (OpMUPYEMOl MpuU U3YYEHUH
OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB II03HAHMS, HCIIOJIB3YEMBIX B ECTECTBEHHBIX
HayKax, COCOOHOCTH HMCHOJb30BATh MOJyYaeMbl€ 3HAHUS I aHAIW3a U OOBICHEHHS
SBJICHUM OKPYXXAIOIIEr0o MUpa U MPOUCXOMAIIMX B HEM HM3MEHEHUW, YMEHHE JEJaTh
00OCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX ()aKTOB M HUMEIOIIMXCS JaHHBIX
C LIEJIbIO TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO UCIIOJIb30BATh OMOJIOTHYECKHUE 3HAHUS JIJIS1 pELICHUS
po0JIEM B peaJIbHBIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HaHWE LEHHOCTH HAay4YHOW JIE€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH
IIPOEKTHYIO U MCCIIETOBATEIBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTBH M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaAHMIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HaHUW MO OMOJIOTUU B COOTBETCTBUHU C )KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yiabTaThl OCBOCHHS y4eOHOro mnpeaMera «buoaorus»
BKJIIOUAIOT:  3HA4UMble Il (DOPMHUpPOBAHMST  MHPOBO33PEHUS]  OOyYaromMuXcs
MEXKJIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIeHAyYHbIE TOHSTHUS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CIIEIU(DHUKY METOIO0B IMO3HAHMS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHs, SIBJICHHUE, MPOIECC, CUCTEMa, HAyYHBIH
(daKkT, TPUHLMI, THIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TCOpHS, HCCISI0BaHHUE,
HaOJII0JICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCAIIbHBIC YUEeOHBIC JEHCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYISITUBHBIC), o0ecITeunBaroIIHe
dbopmupoBanre (GyHKIUOHATBHOM TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIIETCHITUU
oOyyJarommxcs; CIOCOOHOCTH 00yJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWS W YHUBEPCAIbHBIC Yy4eOHBIE
JIEVCTBUS B MMO3HABATEIILHOM U COIIMAJIBHOW MPAKTHUKE.
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B pesynbraTe u3yueHusi OMOJIOTMM Ha YPOBHE CpeaHEro oOIIero oOpa3oBaHMUSI
y oOyuatomerocsi OyayT chOpMHpPOBAHBI MMO3HABATEIbHBIC YHHBEPCAIBHBIE YYCOHBIC
JCUCTBUSA, KOMMYHHUKATUBHBIC YHUBEPCAIbHbIC Y4YeOHBbIC JCHCTBUS, PETYJISTHBHBIC
YHHUBEpPCATbHBIC yUeOHBIC ICHCTBHS, COBMECTHAS JCATCIIBHOCTD.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMicTBUSA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPH OCBOEHUMU 3HAHUU NPHEMBI JJOTMYECKOTO MBIILIEHUS (aHAIN3a,
CUHTE3a, CpaBHEHMUSI, KJIaccu(PpuKanuu, 0000IIeHNs ), pACKPHIBATH CMBICT OMOJIOTHUECKHIX
NOHATUHN (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAHABJIMBATH CBSI3U C JIPYTUMU
MIOHSATHUSMH );

ONPENENATh LENH IEATEIbHOCTH, 3a1aBasi TapaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEATEIIbHOCTHU C MOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKHUE IOHATHS 17151 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
MIPUPO/IBI,

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, N€TyKTUBHbBIE, [0 AHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SBJICHHSX,
(OpMyYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA Ul IPEIACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOLIEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TAKKe MPOTUBOPEUUNA
Pa3HOIO POJia, BBISIBJIEHHBIX B PA3IMYHBIX HH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIaH pELIEHUS MpoOJeMbl € Y4Y4ETOM aHallh3a HMMEKOUIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEITEIIBHOCTh, OLICHMBAThb COOTBETCTBHE pE3YJIbTaTOB
LIEJISIM, OLIEHMBATh PUCKU TOCIIEACTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEabHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TPU PEILICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBbie ucciienoBareibCKue A1eiCTBUA '

BIIQJIETh HABbIKAMHM YYEOHO-MCCIEAOBATENLCKOM M TMPOEKTHON JAEsITeNbHOCTH,
HaBbIKaMU pa3peleHus IpooiieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB PELICHHS MPAKTUYECKHX 3aJad, NMPUMEHEHUIO Pa3JIMYHBIX METOJIOB
ITO3HAHWS;

VICIIOJIB30BATh PA3JIMYHBIE BUIbI IESITEIBHOCTH 110 ITOJIYYEHUIO HOBOI'O 3HAHUS, €TI0
MHTEPIIPETAlNY, TPEOOPa30BaHUIO U IPUMEHEHHIO B YU€OHBIX CUTYallUAX, B TOM YHUCIIE
MIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMupoBaTh HAay4dHBI THUI MBIIUICHUS, BIAJETh HAYyYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATHAMU U METOJAMHU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTENIbHOM N€ATEIbHOCTH
Y KU3HEHHBIX CUTYalUsX;
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BBISIBJISITh TIPUIMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3374y, BbIIBUTATh
THIOTE3Y €€ pelIeHNs, HaXOUTh apTyMEHTHI JIJIS JOKa3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTSPUH PEIICHUS;

aHAJIM3UPOBATH TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATh TPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IeJICHAPABICHHBIN TTOUCK TIEPEHOCA CPENICTB M CITIOCOOOB ACHCTBHS
B MTPO(ECCUOHAIIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M TIPAKTUYECKYIO O00IacTH
KHU3HECATEIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, PEAJIaraTh OPUTHHAIBHBIC ITOIXO0/IbI U PEIICHHUS, CTABUTH
MpoOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Patora c undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOro
ocoOusl, HAy4YHO-TIOMYJISIPHON JIUTEpaType, OMOTOTUYECKUX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIU3UpOBATh HHGPOPMAIIHIO
Pa3ITUYHBIX BUAOB U (DOPM TPEICTABIICHUS, KPUTUYECKH OIEHUBATH €€ JOCTOBEPHOCTH H
HEMPOTUBOPECUNBOCTD;

(bopMyIHpOBATH 3aMPOCH] U MPUMEHSATh Pa3IMYHbIE METO/IbI IIPU TTOUCKE U 0TOOpE
Oounonornyeckoi nHhopMaIi, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJbTYpPY AaKTUBHOTO WCIOIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTEIIHO BHIOMPATHh ONTUMANIbHYIO (POPMY MPE/ICTaBICHUS OMOTOTHIECKOM
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHdopmaIuen: TPUMEHSITh XUMHUYECKHe, (pu3ndeckue W MaTeMaTHYeCKHUe 3HAKU H
CUMBOJIBI, (hOpMYJIbI, a00peBUATYPY, HOMEHKIIATYPY, UCIIOIH30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISATHOCTH;

BJIQJICTh HAaBBIKAMM PACIIO3HABAHUS W 3alUTHl MH(OpMaIuu, WHOOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.

KoMmyHukaTUBHBIE YHUBEpPCAJbHbIC y4eOHbIe eiCTBUS

Oo0menue:

OCYIICCTBIIATL KOMMYHHUKAIIMKM BO BCCX C(l)ean JKNU3HHU, AaKTHBHO Y4YaCTBOBATb
B JMaJore WM JHUCKYCCHUU IO CYIIECTBY OOCyXkaaeMod Tembl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXACHUA OTHOCUTCIIbHO BBIIIOJITHCHUA npezmaraeMoﬁ 3a1a4u,
YUUTBIBATb MHTCPECCBI U COTJIACOBAHHOCTDH HOBI/II_II/Iﬁ APYIrux y4aCTHUKOB AualJiora HUJin
JUCKYCCHH);
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pacrno3HaBaTb HEBEpOaJbHbIE CpEACTBa  OOLIEHUS, I[OHUMAaThb 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, IPEINOCHUIOK BO3HMKHOBEHMS KOH(DJIMKTHBIX CUTYyallUd, YMETb
CMSIT4aTh KOH(IUKTHI U BECTU NIEPETOBOPHIL;

BJIAJETh PA3IMYHBIMH CHOCOOAMU OOIIEHWS W B3aUMOJECHCTBHSA, NOHHMATH
HaMEpPEHUsl IPYruX JIOAEH, MPOSIBIATH YBaXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U
B KOPPEKTHOH Qopme popMyTupOBaTh CBOH BO3PAKECHHS,;

Pa3BEPHYTO M JIOTUYHO U3J1araTtb CBOK TOUKY 3PEHUS C HUCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHaAsI 1eSITEJILHOCTD:

MMOHUMATh ¥ UCTIOIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON paOOThHI
MIPH PEIICHNN OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATh HEOOXOIUMOCTh IPUMECHECHHUS
IpynnoBbIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOM 3a/1auH;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUH C YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEHN Ka)JOT'0 YJICHA KOJUIEKTUBA,

[IPUHUMATh 1[E€JIA COBMECTHOM JIESTEIbHOCTH, OPTAaHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ TOCTHXKEHUIO: COCTABJIATH IJIaH ICUCTBUM, pACTIPEAEIATH POJIH C YUETOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKAa KOMaHJIbl B OOIIMIA
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IMPOEKTHI, OLIEHUBATh WJAEHM C TO3UIUMUA HOBHU3HHI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranmsamnus:

HCIIOJB30BaTh OUOJOTUYECKUE 3HAHUS ISl BBISBJICHUS MPOOJIEM U UX PELICHUS
B )KU3HEHHBIX M YUYCOHBIX CUTYaIIHSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1E€JIEBbIE U CMBICIIOBBIE YCTAHOBKU
B CBOMX JICMCTBUSX U MOCTYIKAX MO OTHOIICHUIO K KMBOM MPUPOJIE, CBOEMY 310POBBIO
Y 3JI0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENIbHO  OCYLIECTBIJISITh MO3HABATEIbHYIO JAESATEIbHOCTb, BBISBISATH
nmpoOJsieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HECHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PEIIEHUS MPOOJIEMBbI C yU4ETOM HMEIONUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIIMpsATh paMKH Y4€OHOTO TIPEeIMETa HAa OCHOBE JINYHBIX MPEAOUTEHH;

JienaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;

37



denepanbhas padouas nporpamma | buonorus. 10-11 kmaccer (yriryOn€HHBIN YPOBEHB)

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
00JacTAX 3HAHWM, IMOCTOSIHHO IOBBIIIATH CBOM 0OOpa30BaTENbHBIA W KYJbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BaTh
npuéMbl peIeKCUN 1711 OLIEHKH CUTYalluu, BBIOOpa BEPHOTO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX [IPU aHAIU3€E PE3YJIbTATOB AEATEIBHOCTH;

IIpunsiTue cedst U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX NP AaHAIU3E PE3YIBTATOB AEATEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIIMHU IPYTOr0 YEIOBEKa.

HPEIMETHBIE PE3YJIbTATbBI

[IpeameTHbIC pe3yNbTaThl OCBOCHUS COIepkKaHusl yueOHoro npeameta «buomorus
Ha yriayOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHue npoPuibHOTO OOy4YeHUS
oOyuaroruxcst 6uonorud. OHM BKIIIOYAIOT: crienuduyueckue s OMOJIOTUU Hay4YHbIC
3HAHWSA, YMEHUS H CIHOCOOBI JCHCTBHUH 10 OCBOSHHWIO, WMHTEPIPETAIUA H
peoOpa30BaHUIO 3HAHWM, BUIBLI JCATEIBHOCTH IO TMOJYYEHHUIO HOBBIX 3HAHUU M WX
MPUMEHEHUI0 B Pa3NIUYHBIX Y4YEOHBIX, a TaKK€ B PEANbHBIX JKU3HEHHBIX CHUTYaIlUsX.
[IpeameTHBIC PE3yNbTaThl IPEICTABIICHBI TI0 TOJIaM W3YUYCHUS.

[IpeameTHBIC Pe3yIbTAaThl OCBOCHUS YueOHOTO ITpeaMmeTa «bruonorus» B 10 kimacce
JOJKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHPA, B MO3HAHUU 3aKOHOB
NPUPOALI U PEIICHUH MPOOJEeM pPaIMOHATBHOTO MPHUPOIONOIb30BaHUS, O BKIIAJE
POCCUNCKUX U 3apyOEIKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIQJCHUE  CHCTEMOW  OHMOJIOTMYECKMX  3HAHWK,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINE OMOJOTHUYECKUE TEPMUHBI M TIOHATUS (’KU3HB, KJIETKA, OPTaHU3M,
MeTaboIu3M, TOMEOCTa3, caMOPETyJIsIUsl, CaMOBOCITPOU3BEICHUE, HACIEACTBEHHOCT,
W3MEHYMBOCTh, POCT W pa3BUTHE), OWOJOTHYECKHE TEeOopuu (KIETOYHAs Teopus
T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHass TeOpus HACIEACTBEHHOCTHU
T. Moprana), yuenus (H.. BaBunoBa — o nieHTpax MHOTOOOpa3usi ¥ MPOUCXOKIACHUS
KyJIbTYPHBIX PACTeHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB IE€PBOTO TOKOJICHUS,
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pacIieryieHusi, YHCTOThI TraMeT, HEe3aBHUCHMOro HaciemoBaHwst 1. Mennaens,
TOMOJIOTHUYECKUX PSJIOB B HAacIeACTBEeHHON n3MenunBoctu H.W. BaBuiioBa), mpuHITUTIBL
(KOMIIJIEMEHTapPHOCTH );

BIIQJICHUE OCHOBHBIMH  METOJAaMH HAYYHOTO TIIO3HAHHS,  HCIIOJIh3YEMBIX
B OHOJIOTMUECKUX HCCJICNOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHWE, W3MEpCHHE,
HaOJI0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPH3HAKH: BUPYCOB, KJIETOK IPOKAPHOT HU
AYKapHOT, OJTHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCJE OaKTepui,
rpubOB, pacTeHUH, >XKHBOTHBIX M YEJOBEKA, CTPOCHHUS OPTraHOB W CHCTEM OPTaHOB
pacTeHMii, >KUBOTHBIX, YEJOBEKA, MPOIECCOB KHUIHEACITEIbHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTeHHil, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: OOMEHa
BellecTB (MeTaboiIM3M), MpeBpallieHUsT DSHEPruu, OpOoKeHHUs, aBTOTpo(PHOro u
reTepoTpO(PHOro TUNOB MNUTAHMS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MEH03a,
ramMeToreHesa, HMOpPHUOTeHe3a, IMOCTIMOPHOHATIBLHOTO Ppa3BUTHUS, Pa3MHOXKEHUS,
WHIUBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aWMOJICHCTBHUS T'EHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOO0Pa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXJy OpraHOMJAMU KIETKH U HX
(GYHKIHUSIMHE, CTPOCHHEM KIIETOK Pa3HBIX TKaHEH M WX (PYHKIUSAMHU, MEXKIY OpTaHAMH U
CUCTEMaMHU OPTraHOB y PACTCHHM, KUBOTHBIX U YEJIOBEKA W HUX (PYHKIUIMU, MEXKIY
CUCTEMaMU OPraHoB W MX (YHKUIHUSIMH, MEXKIy dTarmaMud OOMEHa BEIIECTB, TalaMH
KJIIETOYHOTO IIMKJIA W JKU3HEHHBIX ITUKIOB OPraHU3MOB, JdTamaMH 3MOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM, eHOTUIIOM U (pakTOpaMu cpeabl OOUTaHMUS;

YMEHUE BBISBIATH OTIWYUTCIBHBIC TPHU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  HCIOJIb30BaTh  COOTBETCTBYIOIME  ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsl JOKa3aTeIhCTBAa POJICTBA OPTraHMW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT;

yMEHUE peniaTh OMOJIOTUYECKHE 3a/1a4H, BBISBIIATH PUUNHHO-CIIC/ICTBEHHBIE CBSI3U
MEXy MCCIIeTyeMbIMH OMOJIOTUYECKUMH MTPOLIECCAMH U SBJICHUSIMH, J€JIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIE U MpaKTUYeCKUue paboThl, COONI0IATh MpaBuiIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMUA CPEACTBAMM,
dbopMynupys 1eNb UCCIeIOBAHUS, aHAIM3UPOBATh TOMYyUYEHHBIC PE3YNIbTaThl U ACNaTh
BBIBO/JIBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe 1o Ouosoruw,
HKOJIOTUHU U MEAUIIMHE, TPOBOIUMOI Ha 0a3e IMIKOIBHBIX HAYYHBIX 00IIECTB, ¥ TyOJIUIHO
MPEACTABISTH MOTYyUYEHHBIE PE3yIbTAThl HA YICHUYECKUX KOH(PEPCHITUSX;

YMEHHE OIICHWBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICJIOBAaHHUI B 00JIACTH
Owonmorni W MeAWIMHBI  (KJIOHHMPOBAaHMWE, WCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HAIpPaBIIEHHOE U3MEHEHNE TeHOMA M CO3/IJaHUE TPAHCTEHHBIX OPraHNU3MOB);
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YMEHHE OCYIIECTBISITh OCO3HAaHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
AESITeIbHOCTH B 00MacTH OMOJIOTMH, MEAMLUHBI, OUMOTEXHOJIOTUH, BETEpUHAPUH,
CEeNIbCKOTO XO3SCTBA, NHILEBOW IMPOMBIIUIEHHOCTH, YIIyOIATh MO3HABATEIbHBIH
MHTEpEC, HalpaBJICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Npodeccur u
NpONOJDKEHHE  OHMOIOTMYECKOro  O0pa3oBaHMs B~ OpPraHU3alUSAX  CPEIHETro
Ipo¢eCCUOHATBFHOTO U BBICIIEr0 00pa30BaHMUSL.

[IpenMeTtHble pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 11 kinacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUpPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA,
B MO3HAHUM 3aKOHOB MPUPOJbl U PEUICHUU SKOJOTUYECKUX MPOOJIEeM YeIoBeuecTBa, a
TaK)Xe B PEIICHUH BOIIPOCOB PAIIMOHAIEHOTO TPUPOAOIIONB30BaHUs, U B HOPMUPOBAHUHT
[IEHHOCTHOTO OTHOIICHHS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCHUUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
onpesieeHUs] U TOHUMaHUE CYIIHOCTA OCHOBOIIOJIATaloIIMX OUOIOTHYECKUX TEPMUHOB
U TOHATUH (BHUI, dKOCHUCTeMa, Omocdepa), OMOJIOrHUECKUE TEOpUU (SBOIOIMOHHAS
teopust Y. [lapBuna, cuHTeTHueckas Teopusi 3Bosorun), yaenus (A.H. CesepiioBa —
0 MyTSX W HampaBieHusix sBomoonuu, B.M. Bepnaackoro — o oOuocdepe), 3aKoHbI
(renetnueckoro paBHoBecusi Jx. Xapau u B. BaitnOepra, 3apojbilieBOro cxojicTBa
K.M. bapa), npaBuna (Muaumyma 0. JIubuxa, 3KOIOrHYECKON MUPAMUJIBI SHEPTHH ),
runoressl (runore3a «mupa PHK» V. ['unbepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAaMHU HAyYHOTO TO3HAHHS, HCIOJb3yeMbIMU
B OHOJIOTMUECKHX HCCIEAOBAHHUSIX JKUBBIX OOBEKTOB M DKOCHUCTEM (ONMHUCAHUE,
U3MEepeHue, HaONIoJeHue, OJKCIEPUMEHT), CIOCO0aMU BBISBJICHUS UM OLICHKHU
AHTPOITOTCHHBIX N3MEHCHUH B TIPUPO/IE;

YMEHUE BBIJCISTH CYIECTBEHHBIC IPU3HAKK: BUOB, OMOT€OIIEHO30B, SKOCUCTEM U
o6uocdepsl, CTAOMIN3UPYIOIIETO, ABMXKYIIIETO U pa3phIBAOIIETO €CTECTBEHHOIO 0TOODA,
AJUTONATPUYECKOTO M CHMITATPUICCKOTO BHI000pA30BAHMS, BIUSHUS JBMDKYIUX CHIT
DBOJIIOIMM Ha TeHO(GOHI TOIMYJSIIUN, TPHCIIOCOOJICHHOCTH OpPraHW3MOB K Cpene
oOWTaHUs, YepeIOBaHMs HAMPABICHUA 3BOJIONHMH, KPYrOBOPOTa BEIIECTB W IOTOKA
DHEPTHUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBATH B3AMMOCBSI3H MEKTY ITPOIIECCAMH 3BOJIOIUN, IBMKYITUMUA
CHUJIaMH aHTPOIIOTEeHE3a, KOMIIOHCHTAMH Pa3JIMYHBIX SKOCHCTEM M MPHUCITOCOOICHUSIMU
K HUM OPTaHU3MOB;

YMCHHE BBISBJIATH OTINYUTEIBHBIC TPU3HAKH JKUBBIX CHCTEM, IIPUCITOCOOIEHHOCTh
BHUJIOB K cpejfie oOuTaHMs, a0UOTUYECKUX W OMOTHMYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3CH OPTaHM3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHECHHI B AKOCHCTEMAaxX
CBOEH MECTHOCTH;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIUE  ApPTyYMEHTBHI,  OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIUKY IS JIOKa3aTelIbCTBa POJCTBA OPTaHW3MOB Pa3HBIX
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CUCTEMATHYECKUX TPYII, B3aMMOCBSI3M OPTaHW3MOB U CpPEIbl OOWTAHUS, €IUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOTOOOPa3usi BUIOB M SKOCUCTEM KaK
YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI U 4€JIOBEUSCTBA;

YMEHHE pelaTh OMOJIOTHUECKHE 3a1a49H, BEISBIISATH IPHUUHHO-CIICICTBEHHBIC CBS3H
MEX]Ty UCCIICYEMbIMH OMOJIOTHYECKUMH TPOIIECCAMU U SIBJICHHUSIMH, JI€JaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHUH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITOIHSITH 1a00paTOpHBIC U MPaKTUIECKHEe pabOThI, COOMI0IATh MTpaBUiia
pu paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, TIPOBEPATH WX IKCIEPUMEHTATBHBIMHA CPEACTBAMU,
bopMynupys LeNb UCCIeIOBAHUS, aHAIM3UPOBATh MOMYyUYEHHBIE PE3yNbTaThl U JeNaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HMCCIENIOBATENbCKOW paboTe 1O OHONOTHH,
HKOJIOTUU U MEAUIIMHE, TPOBOUMOI Ha 0a3e IMIKOJIbHBIX HAYYHBIX 00IIECTB, U MTyOJIUIHO
MIPENICTaBIISATh MMOTYYCHHBIE PE3Y/IbTaThl HA YUCHUYSCKUX KOH(DEpEHITHX;

yMEHHUE OIICHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOXKJICHUU KU3HH, YEJIOBEKa U
YeNOBEYECKIX pac, O TMPHYMHAX, TOCIEACTBUAX U CHoco0ax MperoTBpaICHUS
r100aabHBIX U3MEHEHUN B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oynaymied mnpodeccruoHambHOM
ACSTEIbHOCTH B 00JACTH OWOJIOTHH, IKOJIOTUH, HPUPOJOTOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTMH, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOIO0 XO3SHCTBA, MHILEBOU
MPOMBINIUICHHOCTH, ~ yIAyONsATh  TO3HABATEIbHBIM  HWHTEPEC,  HAMpaBICHHBIN
Ha OCO3HaHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U Mpo10JKEHNE OMOIOTHYECKOTO
o0pa3oBaHus B OPraHU3AIUAX CPEIHETO MPOoGeCcCHOHANIBHOTO U BBICIIET0 00pa30BaHMUS.
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10 KJIACC
Ne HanmenoBanue teM | Konmmuectso OcCHOBHBIE BUIBI IEATEIBHOCTH
[IporpamMmmHOE copepranue
n/m yueOHOro mpeameTa 9acoB 00yYaronmxcs
1 | Tema «buoJIOTHAI KAK HAYKA»
1.1 | buosnorus kak 1 CoBpemeHHas OMOIOT U — PackpbIBaTh coziepKaHUE TEPMUHOB U

KOMILTICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o0I111eCTBa

KOMILIEKCHas Hayka. KpaTkast ucropus
pa3BuTHUs Ouosoruu. buongornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAAHBIE U
MTOMCKOBBIE HAYYHBIE UCCIIEAOBAHUS

B OMoJioruu.

3HadeHune 6MoJIoTuu B (GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC C OUOJIOTHEH. 3HAUCHUE
OMOJIOTMY B IPAKTHYECKON
NeATEeIIbHOCTH YEJIOBEKa: METUIIMHE,
CEJIIbCKOM XO3SICTBE,
MIPOMBIIJICHHOCTH, OXPaHE IPUPOIBI.
JlemoHCTpauuu

[TopTpeTnl: ApuctoTens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. JapBuH,
V. T'apsei, I'. Mennens,

B.W. Bepnanckuu, WU.I1. [TaBnos,

MOHSITUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4Has KapTUHA MUPA, HAYYHBIH
METO/I, TUIIOTE3a, TEOPHSI, METOIbI
HCCIIC/IOBAHMUS.

XapakTepu3oBaTh OMOJOTHUIO KaK
KOMIIJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyrux €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIaJ] OTE€UECTBEHHBIX
Y4YEHBIX B Pa3BUTHE OMOJIOTHH.
OneHnBaTh POJIb OMOTOTUYECKUX
OTKPBITUM U UCCIEAOBAHUN B Pa3BUTUHU
HayKH U IPAKTUYECKON ACATEIBHOCTH
JFOZIEH.

[lepeuncnsath mpodeccuu, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHUECKOTO
MCIIOJIB30BaHUs JOCTHKEHUN OMOJIOTUN
B MEJIMIIMHE, CEITLCKOM XO35MCTRBE,
MIPOMBIIICHHOCTH U OXPaHe IPUPOIbI
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N.N1. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel U cxembl: «CBsI3b OMOJIOTUH
C ApyruMu Haykammny, «Cucrema
OHMOJIOTMYECKHUX HAYK»

Htoro yacos no teme 1
2 | Tema «’KuBble cucTeMbl M UX U3y4YeHUE»
2.1 | JKuBbie cCUCTEMBI U UX 1 JKuBble cucTEMBI KaK MPeaMeET PackpsIBaTh coziepkaHue TEPMUHOB

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITOCTHOCTb,
CJIO’KHOCTh U YIOPSAOUYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIPOU3BEJICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb,

POCT Y pa3BUTHE.

JleMoOHCTpaL U1

Tabnuiel u cxembl: « OCHOBHBIE
MIPU3HAKY JKU3HWY, «bHOoJIornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUmn»

W IOHSATHI: )KMBas CUCTEMa, DJICMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAsI YIIOPSIZIOUEHHOCTb,
YIIPaBISIEMOCTh, UEPAPXUUYHOCTD.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA JKUBBIX CUCTEM, OTIINUHMS
XHMHYECKOI'0 COCTaBa 00BEKTOB JKUBOM
Y HEXKUBOU MPUPOBI, OOIIUI TPUHITUTIT
KJICTOYHOM OpTraHU3aIuu KUBBIX
CHUCTEM.

CpaBHUBAaTH 0OMEHHBIE ITPOIECCHI

B HE)KMBOW W KUBOU MPHUPOJIE;
pPacKpbIBaTh CMBICI PEAKIIUM
MeTaboJIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISILINY )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUYECKOTO YPOBHS;
pPacKpbIBaTh CyTh IPUHIUIIOB
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MOJIOKUTEIIBHON M OTPULIATEIIbHOM
00paTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, pOCTa U
pPa3BUTHUSI OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpoBHU OpraHu3aliy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIALIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUT),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKH3HBb
Kak (hopma CyIIeCTBOBaHUSI MaTEPUH.
Hayku, nu3ydaromye *uBble CUCTEMbI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.
N3yuenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLUs1, METAAHAIIN3S.
[TonsiTHE O 3aBUCUMOMN U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcrepuMenTa. [locranoBka n
npoBepka runote3. Hynesas runoresa.
[TonsTHE BHIOOPKH H €€
JIOCTOBEPHOCTH. Paz0Opoc

B OMOJIOTHYECKUX JTaHHBbIX. O1eHKa

PackpsIBaTh coepkaHre TEPMUHOB U
MOHSATUIN: 0OMEH BEIIECTB U
IIPEBPALICHUE YHEPTUH,
CaMOBOCHPOU3BEJICHHUE,
CaMOperyJsiius, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO]I,
npo0OiieMa, TUIIOTE3a, TEOPUsl, PABUIIO,
3aKOH.

ITepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpraHU3alyHU KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX UCCIIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE I KAXKI0T0 YPOBHS
OpraHu3alyu )KUBOTO.

Ha3piBaTh HayKH, N3y4YarOIINUE KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHHu3alNH.

CpaBHUBATH MEXKy COOOM KUBbBIC
CHUCTEMBI Pa3HBIX YPOBHEMN
OpraHu3alyy U MMPOUCXOIAIINE B HUX
ITPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3ynbTaToB 3KcriepumMeHTa. [lonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabyuibl U cXeMbl: «YpPOBHU
OpraHU3alUU )KUBOM IPUPOIBDY,
«CTpoeHue )KMBOTHOMN KIETKN»,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OpPraHUu3May,
«buoreonenos», «buochepay,
«MeToabl U3ydeHUS JKUBOU TPUPOJIBD.
O6opynoBanme: 1a00paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnuyeckas padora
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB
MIPU U3YUYEHUHU KUBBIX CUCTEM).

Iloka3bIBaTh POJIb TUIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA

Htoro yacos no teme
3 | Tema «BbuoI0THA KJIETKN
3.1 | Uctopusi OTKpBITHS U Knerka — cTpykTypHO- PackpsiBaTh coziep:kaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Kiterounas teopust

(byHKIIMOHATbHAS €AMHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JIleBenryxka.
Knerounas reopus (T. [lIBanH,

M. Hnetinen, P. Bupxos). OcHOBHbIE

TIOHSATHUM: KJIETKA, OPTraHEIUIbI,
AYKaAPUOTHI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAsI OMOJIOTHS ),
KJIETOYHAsA TEOPUSL.
XapakTepu3oBaTh OCHOBHBIE 3TaIIbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUHU.

JleMoOHCTpaL U1

IToptpetsl: P. I'yk, A. JleBenryk, T.
[ITBann, M. llIneiinen, P. Bupxos, K.
M. bap.

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHUS LIUTOJIOTUM KaK HAYKH U €&
oopMIIeHUE B KIIETOYHYIO
OHMOJIOTHIO.

[Toka3piBaTh BKJIAJl Y4EHBIX-OHOJIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE MOJOKEHUS
KJIETOYHOM T€OpUH, OOBACHSITH €€ POJIb
B (hOpMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

[IpuBOINTH NOKA3ATENBCTBA

pPOJICTBAa OPTaHU3MOB

C MCITOJIb30BAaHUEM I10JI0KECHU N
KJIETOYHOU TEOpUU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOM OMOJIOTHH

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHS,
xpomarorpadus, s35eKTpodopes, METO T
MEUEHBIX aTOMOB, U depeHInanIbHOoe
neHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue pukcupo8aHHbix Kiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorxanvnas mukpockonus.
Bumanvnoe (npudsrxcuznennoe) uzyuenue
KIemox.

JleMoOHCTpanun

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, IICHTPU(PYTUPOBAHUE,
METOJI KyJIbTYpPbl KJIIETOK U TKaHEH,
MeToJ pekoMmOrHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHbBIE METOIbI
W3YUYCHHUS )KUBOU TIPUPO/IBI.

['oTOBUTH BpEMEHHBIE
MUKpOIpenaparsl, paccMaTpuBaTh UX
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Tabnune! 1 cxembl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKPOCKOI», «VIcTOpHs pa3BUTHUs
METOJI0B MUKPOCKOTTUI».
Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
IIpakTnyeckas padora

«/3yueHune METOI0B KIIETOUHOU
ouonoruu (xpomartorpadusi,
anextpodopes, nuddepeHnaibHOE
uentpudyrupoanue, [1LIP)»

B CBETOBOI MUKPOCKOII U J€JIaTh
OIHCaHMUE.

OOBICHATH U COOIOATh ITPAaBUIIA
TEXHUKH MUKPOCKOIIMPOBAHUS

Htoro yacoB no teme 2
4 | Tema « XuMHYECKASl OPraHU3ANMS KJIETKID)
4.1 | XuMu4ecKuii cocTaB 2 XUMHUUYECKHM cocTaB KIeTKU. Makpo-, | PackpsiBath cojep:kaHrne TEPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BeIIeCTBa

MHUKPO- U YIbTPAMUKPOIJIEMEHTBHI.
Bopa u €€ poJib Kak pacTBOpPUTEIIA,
peareHTa, yyactue

B CTPYKTYPHUPOBAHUU KJIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAS
poJib. POJIb KATUOHOB U AaHUOHOB

B KJICTKE.

JlemoHCTpanuu

Huarpammel: «Pacripenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenexue

MOHSITUNA: JIEMEHThI-OMOTEHBI, AUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApohoOHOCTh, TYProp, MUHEPAIIbHbIE
BeIleCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncasaTb 0COOCHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMHUKDPO3JIEMEHTBI, BXOASAIINE

B COCTaB HUBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu30oBaTh CTPOECHHUE U CBOMCTBA
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XUMHUYECKUX AIEMEHTOB B )KUBON
IIPUPOIE.

Tab6sumub! u cxeMsl: «Ilepuonnueckas
TabJINIa XUMUYECKUX SJIEMEHTOBY,
«CTpOo€eHrEe MOJIEKYIIbI BOJBIY,
«BeniecTBa B cOCTaBE OPraHU3MOBY

BOJIbI; OOBSCHATH TPUUUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUH B KJICTKE.
[Toka3bIBaTh pOJib KATAOHOB Y aHUOHOB
B 00€CreueHnH MPOIIECCOB
KUZHEJEATENHOCTU (OCMOPETYJISALINS,
cO37laHMe MEMOPAHHOTO MOTEHITNAIA,
peryJsnus paboTbl OEJIKOB), pabOTHI
Oy(depHBIX cUCTEM.

YcraHaBiaMBaTh B3aUMOCBSI3b CTPOCHUS
U (PYyHKITMM HEOPTraHWYECKUX BEIIECTB
KJIETKH

4.2

Opranuueckue
BEIIIECTBA KJICTKH —
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
MenTUIHAas CBsA3b. Bropuunas,

TPETUYHAs, YETBEPTUYHAS CTPYKTYPBHIL.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxanus 6e1KoB.
buonornueckue GpyHkunun 6enKoB.
Ilpuonwi.

JlemoHCTpauuu

IToprper: JI. [TomuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbI Oelikay, « CTpyKTypbl
OEJIKOBOW MOJIEKYJIbI.

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSITUI: MOHOMEDBI, TOJIMMEPHI, OEJIOK
(mpoTeuH), NEeNnTUJl, aAMUHOKHUCIIOTA,
MENITUHAS CBSA3b, MOTUTIECNITUI,
JeHaTypalus, peHaTypamus,
I00yIIsipHbIE U PUOPUILISIPHBIE OCJIKH,
MIPUOHBI.

XapaktepuszoBaTh OCITKH, UX
CTPYKTYPHYIO OpTraHU3aIHIo U QyHKITUN
(cTpyKTypHasi, SHepreTruIeckKas,
CUTHaJIbHAs, PETYJIATOPHAS,
JBUTATENIbHAS, 3alIUTHAS,
dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
dhopmMupOBaHUsI CTPYKTYP OCIKOBOM
MOJICKYJIBI.
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Oo6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«OOHapy:xeHHe OEJIKOB C TOMOILBIO
KaueCTBEHHBIX PEaAKIUII»

[TpuBoIUTH IpUMEPHI PUOPHILIAPHBIX,
rIIOOYISAPHBIX OETKOB.

BhInonmHATE KaueCTBEHHBIE PEaKIIUU
Ha 0OHapyKEeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJyYCHHBIE PE3YIIbTAThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbIBaTh cosiepkaHre TEPMUHOB U
BELIECTBA KJIETKHU — U caxapuibl, OJUTrocaxapuibl v MOHSITUIA: YTIEBOJIbI, MOHOCAXapHUIbI,
yTJIEBOABI nosncaxapuabl. OOIIMil IJIaH CTPOEHU | AMcaxapubl, OJIMTOCAXAPHUIbI,

U PU3NKO-XUMUYECKUE CBOMCTBA noJiucaxapubl, II0K03a, pubo3sa,
yraeBoAoB. buonornueckue GyHKIuM | A€30KCUpu003a, JIAaKTO3a, MaJIbT03a,
YTJIEBOJIOB. caxapo3a, Kpaxma, INIMKOTEH,
JlemoHCTpanuu LIEJUI0JI03A.
Tabauie! u cxeMmbl: «CTpoeHHEe KnaccuduimpoBats yrieBosI
MOJIEKYJI YTIE€BOAOB M0 CTPOCHHIO U TIEPEUUCTIATH UX
byHKIUY.
[IpuBOAUTH IPUMEPHI PA3TUUHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
AMCaxapuioB, OJIUTOCAXAPUIOB,
MOJINCaXapHUI0B)

4.4 | Opraanueckue Jlunuast. ['mapodunsHo-TUAPOPOOHBIE | PackpbIiBaTh collepKaHUE TEPMUHOB U
BEIIECTBA KJICTKHU — cBoiicTBa. Knaccudukanus munuaos. MOHATHUH: JIUIHIBI, TPUTJTAIICPUIBI,
JIUTTUJIBI Tpurnuuepuasl, pocHoaunubl, BOCKH, | hoCHOTUIHIBI, BOCKH, CTEPOUIDI,

crepoubl. buonorndeckue GpyHkunn
aununoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

JIANOMPOTEUHBI, TITUKOJTUITHIBI.
KnaccuduimupoBars TUIHIBI
10 CTPOCHUIO; XapaKTEPU30BAThH UX

byHKIMH
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JleMoHCTpaLuu
Tabauue! u cxemel: «CTpoeHue
MOJIEKYJT TUITUA0BY

4.5

HyknenHnossie
KHCIIOThL. CTpoeHue nu
dbyukuu JIHK, PHK,
AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [punimn
KOMILIEMEHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa JJHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pyukun JHK. Buast
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekyinbl ATO.
Makpo3prudeckue CBs3u B MOJIEKYJIE
AT®. buonornuyeckue pynkuuu ATO.
BoccTraHOBIEHHBIE IEPEHOCUHUKH, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamot (HTD).
CexBenupoBanue JIHK. Memoouw:
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpertsl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkuuc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

Tabmurb! u cxemsbl: «HyknenHoBbIE
KUCIOTB», « CTPOCHUE MOJIEKYIIbI
ATD».

PackpwiBath conepkaHue TEPMUHOB U
MOHATUI: J€30KCUPUOOHYKIIEHNHOBAS
kucnora (JIHK), pubonyknennoBas
kucinorta (PHK), nykneotun, Hykieo3us,
a30TUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
LIUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTapHbIE OCHOBaHUS,
anerosuHTpudochar (ATD),
MaKpOd3pruyecKas CBs3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONIMCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# crinpanu
JHK, cexBenuposanue /JHK.
OnuceiBaTh nponecc permkanuu JJHK
B KJICTKE U HAa3bIBATh €TO
OMOJIOTMYECKOE 3HAUCHUE.
XapakrepusoBarb Qpynkiuu JTHK.
Paznmuuate ctpykrypy u pynkuuu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATH HYKJIEUHOBBIC KUCIIOTHI
(JIHK u PHK).

XapakTepus3oBaTh OCOOEHHOCTH
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O6opynoBanme: XuMHU4YECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3In4YHbIX

ctpoenus u pyakuun ATO.
DopMyIUPOBATH U OOBSICHATH TPUHLIUI
KOMILJIEMEHTAPHOCTH U MTPABUJIIO

Yapradda

OpPTaHU3MOBY

4.6 | MeToabl CTPYKTYPHOM 1 CrtpykTypHas OHUOJIOTHS: PackprIiBaTh cojiepkaHue TEPMUHOB U
onosornuu OonoxumMmu4eckue u ouodusnueckue MOHSATUM: MOJICIIUPOBAHMUE,

HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncriaTh MepCreKTHBHBIC
ouomornekyn. Mooenuposanue HaIlpaBJICHUS HAYYHBIX UCCIICTOBAHUM
CcmpyKmypbol U OYHKYuil OUOMONEKY1 U | B CTPYKTYPHOUH OMOJIOTHH, pACKPHIBATH
ux komn.iexcos. Komnvromepmoiti WX 3HAYCHUE I METUITUHBI U
OU3AUH U OP2AHUYEeCKULL CUHME3 CEJILCKOTO XO35HCTBA
OUOMONEKY U UX HENPUPOOHBIX
aHano2os

HToro yacoB 1o Teme 10

5 | Tema «CtpoeHue U GyHKIUHN KJIETKID)

5.1 | Tumbl KIETOK. 1 THuIBI KJIETOK: SyKapuOTHIECKas U PackpbiBath cosiep>kaHre TEPMUHOB U
[TpokapuoTrueckas npokapuotudeckas. CTpyKTypHO- MOHATHUH: TPOKAPUOTHUICCKAs KJIETKa,
KJICTKA GyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,

KJICTKH. dboTOCUHTETUYECKIE MEMOpaHHI,

CrpoeHue NpoKapuOTHYECKOM KIETKH.
Krnerounast ctenka 6akTepuii u apxei.
Oco0EHHOCTU CTPOCHUS
reTepoTpodHON U aBTOTPODHON

bnarenmvH.

XapakTepu3oBaTh GOPMY B pa3Mepbl
MPOKAPUOTUYECKUX KIIETOK; QyHKIIUU
TeHETUYECKOT0 anmnapara npoKapuorT.
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MPOKAPUOTUYECKUX KIETOK. MecTo 1
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoOHCTpaL U1

Ta6auip! u cxembl: «CTpoeHue
IYKapUOTHUYECKOM KIeTKn», «CTpoeHne
MPOKAPUOTUYECKON KIICTKI)

OnuceIBaTh poIIeCC
cropooOpa3oBaHus, OTMEYATh €TO0
3HAUEHHUE JIJIs1 BBDKUBAHUS OaKTepuit
MpU YXYAIIEHUU YCIOBUM
CYILIECTBOBAHMSI.

OnuchIBaTh pa3MHOKEHUE MMPOKAPUOT.
OneHuBaTh MECTO U POJIb MPOKAPHUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
IYKapUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crtpoenue u QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKOi MeMOpaHBI.
TpaHcropT BemECTB uepes
IIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us, obneruéHuas
nuddy3us), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBII aKTUBHBII TPAHCIIOPT).
[ToymponuiiaeMocTb MEMOpaHBI.
PaGoTa Hatpuii-kanneBoro Hacoca.
OHIOIMTO3: MMHOIUTO3, (harolMTO3.
Ok3o1uTo3. Knetounas creHka.
CtpykTypa u GyHKIIUN KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JlemoHCTpauuu

Tabauuk! u cxembl: «CTpoeHue
9YKapHUOTUYECKOM KIEeTKn», «CTpoeHue

PackpriBath conepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKast MeMOpaHa
(m1a3manemma), >kMJIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
NIMKOKATUKC, Tudy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(bharouTo3, MMHOIUTO3, SK30I1IUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpOCHUS U QYHKIIMHU SyKapUOTUUECKOU
KJIETKHU; TPAHCIIOPT BEUIECTB

yepes MIa3MaTHIecKyto MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTpUN-KaJINEBOI0 HACOCA; CTPYKTYPY U
(YHKIIUU KJIETOYHON CTEHKHU pacTeHUMN
1 rpuboB
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KUBOTHOU KIETKW», «CTpoeHue
PACTUTEIBLHOU KIIETKI.
O6opyaoBanme: CBETOBOM MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«3yuenune CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[{uTorutazma u eé
OpraHOU/IbI

[Mutonna3ma. Iluto3ois. LluTockemnerT.
JBr>xenue nuromniazMbsl. OpraHouabl
kieTku. OTHOMEMOpPaHHbIE OPTAHOUIbI
KJIETKH: SHJOTIa3MaTH4eCKasl CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPTaHOMIOB KIJIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYIIyMA.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBOpuUMBbIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHysIpHBIN ) SHAOIIA3MATUYECKU T
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ["onbxu. Moouguxayus
benkos 6 annapame I o1b0icu.
Copmupoexa benkog 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIETKE. BaKyonu pacTUTENbHBIX
kieTok. Kietounslii cok. Typrop.

PackpbiBath cosiep>kaHre TEPMUHOB U
MOHSITHN: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTaHOMIbI, YHIOIIIIA3MAaTHIECKAsI CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOHJPUH, KPUCTBHI, TIACTUIBI,
XPOMOTIIACTHI, JIEHKOTIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
THUJTAKOU]I, TaMeEJIa.

XapakTepru30BaTh MUTOILIA3MY
AYKaApUOTUYECKOU KIIETKH;
KJIaCCU(UILIMPOBATH OPTAHOUTbI

B 3aBHCHUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEMEMOpPaHHBIE);
ONMUCHIBATH (DYHKIIMH KaXKIOTO
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[To1yaBTOHOMHBIE OPTraHOU/IbI KJIETKU:
MUTOXOHAPHUH, TUIACTHUIBI.
IIpoucxoorcoenue mumoxonoputi u
naacmud. Cumbuocernes

(K.C. Mepeoickosckuit, JI. Mapaynuc).
Crtpoenue U GyHKIIUU MUTOXOHAPUHN U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJI0KHBIE€ TLJIACTU/IBI
(hOTOCUHTE3UPYIOIIUX YKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUN.
JleMoOHCTpaLun

Ioptpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Tabnuitel u cxeMbl: «CTpoeHHE
AYKAPUOTUYECKOU KIIEeTKN», « CTpoeHUE
YKUBOTHOU KIETKW», «CTpoeHue
pacTUTENIbHOU KIETKN», « CTpOeHUE
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3ydyeHune NBUKEHUS IIUTOIIa3Mbl

B PACTUTEJIBHBIX KJIETKAX).
JlaGopaTropnas padora
«HMccnenoBanue miazmoinunsa

OpraHou/ia B KJIETKE.
OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM IMUIIIEBAPEHUEM,
€ro 3Ha4eHUe ISl OpraHu3Ma.
OTtMeuaTh 3HaUCHHUE IIUTOCKEIICTA;
XapaKTeprU30BaTh €T0 DJIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUYHBIE (PUITAMEHTHI), UX POJIb
B )KU3HEICATESILHOCTH KIICTOK M TKaHCH
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" ACIIIa3MOJIN3a B paCTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpanubie HememOpaHHbie OpraHoubl KJIETKH PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpPTaHOU/IBI KIICTKH Crpoenue 1 pyHKIIMM HEMEMOPAHHBIX | MOHATUI: pubocoma, moaucoma,

OpraHoMJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIETOUHBIN
Ilpomescymounvie punamenmot. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MuxkpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuku, pECHUUKH,
Muxpoghunramermol. MblllieqHbIC 0a3abHOE TEJbIIE.
KIIETKU. AKMUHo8bie KOMNOHEeHMbl Xapaktepu3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIeMOK. OpTaHOMIbI KJIIETKH, UX CTPOCHHUE U
MukpoTpy6ouku. KieTouHslii eHTp. byHKIIUN
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MukpoTpyoouKu
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.
JleMoOHCTpaLun
Tabauue! u cxembl: «CTpoeHue
YKUBOTHOM KIIeTKN», «CTpoeHHe
PACTUTEIILHOU KIIETKI

5.5 | Ctpoenue u pyHKIIMHU Snpo. O6onouka ssipa, XpoMaTHH, PackpsiBaTh cojiepKaHue TEPMUHOB U

sapa

KapuoIUIa3Ma, IPBIIIKH, UX CTPOCHUE
u GyHKUMH. S nepHbIil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJoKEHUE XPOMOCOM

B UHTEP(a3HOM sIpe.

MOHATUM: SAPO, saepHas 000JI0UKa,
sIEPHBIE MTOPBI, HYKJIEOoTIa3ma
(kapuoIuia3ma), reHOM, XpOMaTHH,
YXpOMATHH, F€TEPOXPOMATHH,
STIPBIIIKO, XPOMOCOMBI, LIEGHTPOMEpA,
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DyxXpomamun u 2emepoxpoMamun.
benku xpoMaTriHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuwiii mpancnopm.
Knerounsie BKIIFOUEHMUS.
JdemMoHcTpauuu

Tabauitel U cxeMbl: «Sapox»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KJIIETOYHOE SIPO KaKk
LEHTp yIpaBiIeHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
AYKapHoT, CTPOCHHUE U PYHKITUU
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI siApa U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOILIA3MBbI

5.6. | CpaBHUTEBHAS
XapaKTepPUCTUKA
KJICTOK DyKapuOT

CpaBHHTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TpOHOM ).
JemoHCcTpanuu

Ta6nuitel 1 cxembl: «CTpoeHUE
AYKAPUOTUUYECKOU KIETKH,
«CTpoeHue )KMBOTHOU KJIIETKI,
«CTpoeHMne paCTUTENBHOM KIETKN.
ObopyaoBaHme: CBETOBOM MUKPOCKOTT;
MHUKPOTpPENnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTropnas padora
«3yuenue cTpoeHus KIIETOK
Pa3IUYHBIX OPraHU3MOB)

XapaKTepru30BaTh TUITHI KIIETOK
DYKapHOT: paCTUTEIbHAS, JKUBOTHAS,
rpubHasi.

CpaBHUBaTh MEXIy COOOW CTpOEHUE U
KU3ZHENIEATEIIbHOCTh 3YKAPUOTHIECKUX
KJICTOK U POJIb TTPOKAPHUOT

B OMOIIEHO3aX

HToro yacosB 1o teme
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Tema «O0MeH BEIIECCTB U IIPECBPAICHUEC FHEPTHUHN B KIIETKE)

6.1

OOMeH BeIeCTB —
MeTa00IM3M

3

AccuMUnSIUUS U TUCCUMUIISLINS —
JIBE CTOPOHBI MeTa0om3Ma. THrbl
oOMeHa BEeIECTB: aBTOTPODHBIN U
reTepoTpoHbIA. YuacTue Kucaopoa
B OOMEHHBIX TIPOIIECCax.
DHepreTuuecKkoe 00ecneyeHne KIEeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonuzma. epMeHThI, UxX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. Kopepmentsl. Otnunuus
(hepMEHTOB OT HEOPTaHUICCKHUX
KaTaJIu3aTopoB. belKkn-akTUBaTOPhI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTU (DEPMEHTATUBHBIX PEAKIIHIA
OT Pa3NIUYHbIX (PAKTOPOB.
JleMoOHCTpaLun

Tabumibl U cxeMbl: «DOTOCHHTE3Y,
«DHEPreTuyecKuii 0OMeH»,
«buocunres 6enkay, «CTpoeHue
bepmeHTay, « XeMOCUHTE?Y.
O6opynoBaHme: CBETOBO MUKPOCKOTT;
o0opy10BaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

PackpbIBaTh cosiep>kaHle TEPMUHOB U
MOHSATUI: 0OMEH BEIIECTB
(MeTabo0JIn3M), ACCUMIISIIIUS
(aHa0oM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUIIALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKUN OOMEH,
aBTOTPO(bI, TeTEpOTPO(bI, aHAIPOOHI,
a’poObl, PEepPMEHTDI, AKTUBHBIN IICHTP,
cyOcTparHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.

[lepeuncnaTb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXK/Ty TUIACTUUECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBI.
[Toka3wIBaTh pOIH KUCIOPOA

B OOMEHHBIX Tpolieccax.
Cxemarnyecku n300paxaTh CTPOCHUE
dbepmenra.

Otnuuate hepMeHTHI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
ONpeNENsATh UX POJIb

B (yHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
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JlabopaTopHasi pabora

«3yueHune KaTaJIuTUIEeCKOU
aKTUBHOCTU (DEPMEHTOB (Ha IpUMEpE
amMusIa3bl UM KaTaiasbl)y.
JlaGopaTtopnas pabora

«M3yuenne pepMEHTaTUBHOTO
pacIIeIyIeHNs IEPOKCUIAa BOIOPOAA

B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKAX)

B IIPOMBIIIJIEHHOCTH, B MEIMITMHE,
B IOBCEJHEBHOM JKHU3HHU YEJIOBEKA.
CTaBUTb IKCTIEPUMEHT I10 BBISIBICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MEPOKCHUAA3BI, aMUIIA3bI, OOBSICHATD
MOJTyYEHHBIC PE3YJIbTaThI

6.2

ABTOTpO(HBII THIT
0oOMeEHa BEIIECTB.
doToCUHTE3

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BemiecTB B ki1eTke. DoTocuHTE3.
AHoKcu2eHHbIU U OKCUSEHHbILU
domocunmes y baxmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dborocunTeza. CBETOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoayKTUBHOCTH (POTOCHHTE3A.

Bnusnaue pa3znuanbix (akTopoB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HAUCHHE

dboTocuHTE3A.

JlemoHCTpauuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupsizes.

TaOauip! u cxembl: «POTOCUHTESY

PackppIBaTh cosiepkaHre TEPMUHOB U
NOHATUH: (HOTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTHYECKUIT 00OMEH
Kak dtalr o01ero oOMeHa BEIIeCTB;
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOILJIACTOB B IpoLIEcce
dboTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3M MEKY MOTJIOMIEHUEM COTHEUHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.

CpaBHHBaTh UCXOJIHBIC BEIIIECTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS
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MPOTEKAHUS PEAKIIUNA CBETOBOM U
TeMHOBOH (a3 poTocuHTe3A.
YcraHaBaMBaTh B3AMMOCBSA3b MEKY
(OTOCUHTE30M U ABIXaHHEM; CBETOBOI
Y TEMHOBOM peakuusiMu (POTOCHHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA
IUTS JKU3HU Ha 3emMiie

6.3 | ABTOTpOQHBIN TUTI XemocuHres. PaznooOpaszue PackpeiBaTh coziepkaHne TEPMUHOB U
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTPUPULUPYIOIIHE OAKTEPUH, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKene300aKkTepun, cepoOaKTepuu, pacKpbIBaTh €ro 3HaueHue B ouocdepe.
BOJOPO/IHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH TPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JleMoHCTpanun (auTpudUIMpYIOLIME OaKTepuH,
[optpetsi: C. H. Bunorpaackuti, xKene3z00akTepun, cepobaKTepuu,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabnuiibl v cxembl: «DOTOCUHTESY, XapaKTEepU30BaTh UX
«XEeMOCUHTE3» KU3HEIEATEIIBHOCTD.
JlaGopaTropnas padora CocTaBidTh ypaBHEHUS PEAKIUN
«CpaBHeHue npoiieccoB (POTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHBaTh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTHYCCKUiA AHaspoOHbIE OpraHu3Mbl. Busl PackpriBaTh comepkanue TEpPMUHOB U
oOMeH — Oposxenust. [IporykThl OpOKEHUS U X | TIOHSATHUI: 3TaIlbl SHEPTETUUECKOTO
JTUCCUMMIIALINS UCITIOJIb30BAHUE YEIIOBEKOM. 0oOMeHa — OJITOTOBUTEIBHBIM,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
O0O0BEKTHI OUOTEXHOJIOTUHU U

O€CKHUCIOPOAHBIN (aHAPOOHBIIN),
KUCJIOPOAHBIN (a9pOOHBIN ); TIIUKOJIU3,
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BO30yAMTENN OOJIE3HEM.

AdpoOHBIE OpTraHU3MBI. DTarbl
HHEPreTHYECKOro OOMEHa.
[ToaroroButenbHbIN 1AM [ TMKOINA3 —
OECKUCIIOPOIHOE pacillerieHre
TJTFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTUYECKOTO OKUCIICHUSI.

[{uknnuecKue peakuuu.
OxucnutensHoe hochopunupoBaHue.

DHepeuss memopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumymiecTBa a3poOHOTO My TH
0oOMEHa BEUIECTB Mepe/] aHAIPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JlemoHCTpauuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemn.

Tabauib! U cxeMbl: « IHEPreTUYECKUM
oOMEH».

Jlaboparopnasi padora

«CpaBHEHUE MPOIECCOB OPOKEHUSI U
JIBIXAHUSD)

OporkeHue, OMOJIOTHYECKOE OKUCIICHUE
(mprxanwme), uki Kpeoca,
OKHCIUTENIbHOE (hochOopHIMpOBaHUE,
MIPOTOHHBIA TPaJUEHT, TPOTOHHAS
AT®-cunTa3za.

[TepeuncisaTh 0COOCHHOCTH
HYHEPTreTUYECKOro 0OMEHa B KIIETKE.
OnuceIBaTh ATAIbl YHEPTETUYECKOTO
oOMeHa (MMOArOTOBUTEIbHBIM,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapaKTepru30BaTh PEaKIUH TIMKOJIN3A,
OpOKeHUSI, KJICTOYHOTO JIbIXaHHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJICTOYHBIM JbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBsATh ypaBHEHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJICTKE.

PaccunThIBaTh SHEPTETHUCCKYIO

3 PEKTUBHOCTD ITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3pIBaTh NCXO/THBIC BEIIECTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS
MPOTEKaHUS PEAKIIMA YHEPTETHICCKOTO
oOMeHa.

CpaBHHBATh YHEPTETHIECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
POAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii 3HePreTHIecKoro 0oOMeHa
HHEPreTUIecKOro ooMeHa

HToro yacos 1o teme 9
7 | Tema «HacaencrBenHass nHGOpMANUA U peajn3anus eé B KIeTKe)
7.1 | Peakuuu MaTpUIHOTO 2 Peakunu MaTpru4HOro CHHTE3A. PackpeiBaTh conep:kaHue TEPMUHOB U

CHHTC3a

[IpyHLIMT KOMIUIEMEHTAPHOCTH

B PEaKIUsAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIETBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpanuu

[Toptpert: H. K. Konb1os.

Tabnuib 1 cxeMbl: «brocunTes
Oenka», «I eHeTHYECKHUI KO

MOHSITHH: TeH, TCHETUYCCKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MAaTpUILa, MATPUYHBINA CUHTE3,
tpanckpunuusg, PHK-nomumepasa,
IIPOMOTOP, CIUIAWCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMA MATPUIHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuchIBaTh TaNbl TPAHCKPUTILIUUA U
TPAHCIISALNY; yCTaHABIMBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIINI

B KJIETKE; CXeMaTUYECKU U300paKaTh
MaTpUYHBIE PEAKIIUU TPAHCKPHUIILIUY U
TPAHCIIALINU.

Penrate Onosiornyeckue 3agayu Ha
ONPEAETIEHNUE MOCIEN0BATEIILHOCTH
nykieotuoB JIHK nu MPHK, npumenss
3HAHUS O PEAKIUAX MATPUIHOTO

CHHTE3a, TCHCTHYCCKOM KOJC,
IMPUHOUIIC KOMIICMCHTAPHOCTH
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7.2 | CunTes Oenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh copepkaHne TEPMUHOB U
tpancnopTHbix PHK B 6uocunTese MOHSATUI: TPAHCIALNS, aHTUKOOH,
Oeinka. YcaoBus OMOCHHTE3A O€EIIKa. TPHK, amunoanun-tTPHK-cunTerasa
KonupoBanne aMmuHOKHCIOT. Posib (xomaza), monupudocoma (moarcoma).
pubocom B GmocuHTe3e OelKa. XapaxkTepuzoBaTh CBOMCTBA
JleMOHCTpanun F€HETUYECKOr0 KOJa.
Tabuuiibl U cxeMbl: «brocunTes OnuchIBaTh 3TAIbl TPAHCISIIUU U
oenkay, «I'eHeTUUeCKU KOy CXEMaTUYECKHU N300pakaTh MAaTPUUYHBIC
pEeaKuu TPaHCISALNH.
Pemiats Ouonoruueckue 3aaa4u
Ha onpenaeneHrne anTukogoHoB TPHK,
MOCJIE0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe OerKa, MPUMEHSIsI 3SHAaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3MbI Coepemennvie npedcmasieHus PackpbiBaTh cojiepKaHUe TEPMUHOB U

9KCIIPECCHUHU I'CHOB

0 cmpoenuu 2enog. Oprauuzanus
I€HOMa y IPOKapHOT U IYKAPHOT.
Perynsuusi akTHBHOCTH T€HOB

y IpokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

Monexynapnvie mexanuzmvl 3KCnpeccuu
2enos y sykapuom. Ponv xpomamuna

8 pe2ynayuu pabomsl 2eno8. Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounsiit romeocras.

IOHSATHI: OIIEPATOP, OTIEPOH,
CTPYKTYpHBIC T€HBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY FreHOMa
MIPOKAPHOT; XapaKTepru30BaTh paboTy
WHIYIIHOEITEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BbIAenaTh CTPYKTYpHYIO U
PETYJIATOPHBIC YaCTH FeHa DYKapHOT.
CpaBHHBATh MPOIIECCHI SKCTIPECCUU
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JleMoHCTpaLuu
Tabauuel ¥ cxeMbl: «brnocuaTe3
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPUOT.
XapakTepru30BaTh THIIOTE3Y ONEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M IO JICPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycsl — HekieTouHbie (POPMBI )KU3HU
1 oOyMratHeie napasuthl. CTpoeHHE
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpPYCOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Obpamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmeepayus u
ananuz bonrvuiux maccueos («bigdatay)
CMPYKMYPHBIX OUONO02ULECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. [lpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JdemMoHcTpanuu

[Toptper: J. U. IBaHOBCKUIA.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUN: BUPYC, BUPHOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YAroBbie HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OaKkTeprodaru Kak
BHYTPHUKJIETOUHBIX MMAPA3UTOB
MPOKApHOT U IYKAPUOT.

W3naraTh runoTe3sl 3BOJIOLIMOHHOTO
MIPOUCXOXK/ICHUSI BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOAECHCTBUS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHOU M TOPU30HTAIIBHON
nepeaadr BUPYCOB; 3a00JICBAHMUS
’KUBOTHBIX U PACTCHH, BHI3bIBAEMbIC
BHUpYyCamH.

HasbiBaTh BUpycHBIE 3a00J1€BaHus,
BCTPEYAOUIUECS Y YETIOBEKA: TPUIIII,
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Tabauubl v cxeMsbl: «l 'eHeTHYECKHiA
Ko1», «Bupyce», «baktepuodarm.
IIpakTnueckas padora
«Co31anurie MOJICIN BUPYCa

KJICIIEBOM SHIEATHT, TETIaTHT,
COVID-19, CII1 .

CoOmroiath mpaBuiia MOBEACHUS

B OKpY’KaloIlel MPUPOTHOH cpeie, Mep
PO IITAKTUKY PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JICBaHMM (B TOM YHCIIC
BUY-undeximn)

Hroro

qacCoOB I10 TEMC

9

Tema «’Ku3HeHHBIH UK KJICTKI»

8.1

JKY3HEeHHBIN UK
KJIETKH

1

Ki1eTouHbI UKII, €T0 IEPUOIbI U
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKHU K JEJICHUIO.
[IpecunTeTnyeckuii
(MOCTMUTOTUYECKHUI ), CHHTETUUECKU I
Y MIOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUI ) TIEPUOJIBI
uHTEp(Pa3bI.

JlemoHCTpanuu

Tabauibe! 1 cxeMbl: « KU3HEHHBIN KT
KJIEeTKN», « MUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, UHTEep(da3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIINE B HUX ITPOLIECCHI

8.2

MarpuuHsbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permkanus. [[puHIUIBl permkanun
JHK: xoMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAJLIENBHOCTh. MexaHusm

PackpsiBaTh copiepskaHue TEPMUHOB U
MOHATUN: perInKanus (peayIivKanus),
KOMILIEMEHTAPHOCT,
aHTUTIAPAILIEIBHOCTb,
JAHK-nonumepasa, Tenomepa,

64




denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKW — KAPUOTHIIL. [JUTIIIOUTHBIN U
raruiouHbIM HAOOPbI XPOMOCOM.
['omonornunsie Xxpomocomsl. [1omoBBIE
XPOMOCOMBL.

JleMoOHCTpaLun

Tab6suiibl u cxembl: «KU3HEHHBIN IIUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemnmukanms [JTHK.

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenapatsl: « MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlaGoparopnas padora

«M3yyeHnne XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XpOMAaTHU/IbI, IIEHTPOMEPA,
KapUOTHUIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTHKY.

OnuceIBaTh MEXaHU3M PETUIMKAIIUN
JIHK.

Cxemarnyecku n300paxaTh CTPOCHUE
MeTadazHoil XpOMOCOMBI.

Paznuuats XpomMocoMmbl

Ha MUKpoMpenaparax u
MUKpodoTorpadusix

8.3

JleneHue KIeTKU —
MHTO3

Henenue kietku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
¥ [MATOKUHE3. brosornueckoe
3HAQUCHHUE MUTO3A.

JlemoHCTpauuu

Ta0auiel ¥ cxeMbl: « KU3HEHHBIN [TUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemnmukanusa JJHK», «Muto3y.

PackprIBath conepikaHre TEPMUHOB U
MOHSTUI: MUTO3, Tpodasa, Meradasa,
anadasa, Tenodasa, KAPUOKUHES,
IIUTOKWHE3, BEPETCHO JICTICHNUS,
MeTadaszHas MIacTUHKa, 00po3aa
JICIICHUS.

[lepeuncnsaTh MocIea0BaTEILHOCTh
CTaJInii MUTO3a U OTHCHIBATh
MIPOUCXOISIIINE HA HUX TTPOIIECCHI.
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Ob0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparbl: «MUTO3 B KJIETKax
KOPEIIKa JIyKa).

JlabopaTopHasi pabora

«Habmroienre MuTO3a B KJIeTKax
KOHYHMKA KOpeIlIKa JTyKa (Ha TOTOBBIX

CpaBHUBaTH 0COOCHHOCTH TPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBICHATH OMOIOTHYSCKUH CMBICIT
MHTO3A.

Pa3nuuaartes ctagnu MuTO3a

MUKpOTIperapaTax)» Ha MUKpoOIIpernaparax u
MUKpodoTorpadusx
8.4 | Perymsaius 1 Perymnsiius MUTOTHYECKOTO UK PackpsiBaTh cojiepkaHue TEPMUHOB U
YKU3HCHHOTO ITUKJIa kieTku. [I[porpamMvupyemas KiieTodHasi | IOHSITHI: anonTo3, mpoaudeparus,
KJIETOK rudeIb — aroITo3. mudpepeHnpoBKa.
Krerodnoe s1po, XpOMOCOMBI, XapakTepu30oBaTh PETYIISAIIUIO
(GbyHKIIMOHAIbHAS T€HOMHUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanuzmvl nporugepayuu, OOBSACHITH OMOJIOTUUSCKUIN CMBICIT
oughghepenyuposku, cmapenus u cudeny | 3apoOrpaMMUPOBAHHON KIICTOYHOU
knemox. «L{ugpposas knemra» — rudeNu — arnornro3a.
ouourpopmamuueckue mooenu Y cTaHaBIMBaTh B3aMMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUSL KTIeMKUL. TrOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoOHCTpaLun
Ta0nuiel ¥ cxeMbl: «KN3HEHHBIH TUKIT
KIEeTKH», «CTPOCHHE XPOMOCOM,
«Permmkanusa JTHK», «Mwuto3s»
HToro vyacoB no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPT"AHU3MOB»
9.1 | Opranusm Kak eMHOE 1 buonorudeckoe paznoodpasue PackpeiBaTh cojiep:kaHre TEPMUHOB U

1S (0¥

opranu3MoB. OJTHOKJIETOYHBIE,

KOJIOHHMAJIBbHBIC, MHOT'OKJICTOYHBIC

IIOHATHN: OPTAaHU3M, OpTaH, OPraHEIIbI,
CUCTEMA OpPraHoB, ammapar,
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OpPTraHU3MBI.
Oco0OEeHHOCTH CTPOCHHUS U
YKU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npoTucthl. KosloHnanbHble OpraHu3MBbl.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOe.
I'omeocras.

JleMoOHCTpaLun

Tabauib! v cxeMbl: «OJTHOKIETOUHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTtepuny,
«IIpocreiimmey, «OpraHbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEE CTPOEHUE HACEKOMBIX).
OobopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTeHUI pa3HbIX

OTJIEJIOB; BJIAYKHBIE MPEMAPATHI
KUBOTHBIX

(byHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTh CTPyKTYpHO-
($yHKIMOHATBEHBIC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOT'OKJICTOYHBIX ¥ MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHuBaTh MeX1y cOO0M
OJIHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIC
OpTraHu3MBI
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9.2 | Txanu pactenuit Tkanu pactenuid. Tumbl pacTUTENbHBIX | PackpeiBaTh conep:kaHue TEPMUHOB U
TKaHel: 0Opa3oBaTelbHAsI, TOKPOBHAS, | MOHSATUHN: TKaHb, AMUIAEPMHUC, TPOOKa,
MPOBOJIAIIAS], OCHOBHAS, KOpKa, JIy0, IpeBeCUHa, IPEBECUHHbBIC
MexaHnudeckas. OcobeHHOCTU BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpoeHUs, PYHKIUHN U paACIOIOKEHUS KAMEHHUCTHIE KIIETKU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JlemoHCTpanuu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
TaOnuis! ¥ cxemsbl: IpoBOAdIIasi, OCHOBHAs, MCXaHUYCCKas;
«Tkanu pacrennin», «Oprassl NIEPEYUCIIITh OCOOEHHOCTH UX CTPOEHUS
LIBETKOBBIX pacTeHuin», «KKopHeBbie Y BBITIOJTHSIEMbIE (PYHKIIUU
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
ObopyaoBaHme: )KUBBIE FIK3EMIUISPHI
KOMHATHBIX PaCTE€HUN; CBETOBOM
MHKPOCKOII; MUKPOTIpENapaThl TKAHEH.
JlaGopaTopHnasi padora
«/3yueHue TkaHen paCTEHUI»

9.3 | TkaHH )KMBOTHBIX U TKaHU )XMBOTHBIX U YEJIO0BEKa. THIIBI PackpsiBaTh copepkaHre TEPMUHOB U

YeJI0BEKa JKUBOTHBIX TKaHEM: SMIUTEINaIbHasl, TOHSITUM: SIIUTEIINM, CEKPET,

COCIMHUTEIIbHAS, MBIIIICYHAsI, HEPBHAS.
OcobeHHoctu cTpoeHust, GyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
KUBOTHBIX U YEJIOBEKA.
JlemoHCTpanuu

Tabmuibl u cxembl: «Tkanu
’KMBOTHBIX», « CKeJIeT UeI0BEKay,
«[TummeBapuTenbHAs CUCTEMAY,

MBIIIEYHBIE BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapakTepu3oBaTh TKAHU )KUBOTHBIX U
YeJI0BEKa: dIUTEIAIbHA,
COCMHUTEIbHAS, MbIIICYHAsl, HEPBHAS;
NEPEYUCIISITH 0COOCHHOCTH UX CTPOCHUS
U BBINOJTHSIEMbIE (QYHKITUH
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«KpoBenocnas cucremay,
«/IprxaTenpHas cucteMa», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBO MUKPOCKOTI;
MHKpPONpEnapaTsl TKaHEH.
JlaGoparopnas padora

«M3yuenne TkaHen JKUBOTHBIX)»

9.4

Opranbl. CucTemMbl
OpraHoB

Opransl. BereratuBHsbie u
T€HEpPATUBHbBIC OPTaHbl PACTCHUI.
OpraHbl ¥ CHCTEMBI OPTAaHOB
JKUBOTHBIX U YesioBeka. OyHKIINHN
OpPraHoB U CUCTEM OPTaHOB.
JleMoOHCTpaLun

Tabmuitel 1 cxembl: «OpraHbl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cuctembl», «CTpoeHue cTedsy,
«CTpoeHue TMCTOBOM TIJIACTUHKN,
«CxkeneT uenoBeKay,
«ITumeBapurenbHasi CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/JlpIxaTenpHass CHCTEMAY,
«BpiaenurensHas cucremay, « Hepsuast
CHUCTEMay, « DHJOKPUHHAS CUCTEMAY.
O6opynoBaHme: KUBbIE SK3EMILISPBI
KOMHATHBIX PACTeHHI; TepOapuu
pacTEHU pa3HbIX OTAEIOB; CKEIETHI

PackpeiBaTh conep:xkaHue TEPMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LBETOK, IIJIOJ, CEM, IIOJIOBBIC JKEJIE3HI,
II0JIOBBIE IIPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapaxkTepu30BaTh BET€TATUBHBIC U
reHEpaTUBHbBIE OPTaHbl PACTECHU,
COMAaTUYECKUE U PEryJIITOPHBIC OPTraHbl
’KMBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOEHUS U BBINIOIHSIEMbIE (DYHKIIMH.
YcraHaBaMBaTh B3aMMOCBA3U MEXKIY
CTPOEHUEM OPTraHOB U UX (PYHKIUSIMHU.
Paznuuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQKHBIX ITpenaparax, repoapusx u
MuKpodoTorpadusx, Tadaunax,
MOJENIAX U MyJISKaxX
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MMO3BOHOYHBIX; KOJUICKIIUU
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKa.

JlaGopaTtopnas pabora

«3ydeHne opraHoB I[BETKOBOI'O
pacTeHus»

9.5

Omnopa tena
OpPraHU3MOB

Onopa Tena oprann3moB. Kapkac
pacteHuid. CkeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KHBOTHBIX.
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET.
CtpoeHue U THUIIBI COEJUHEHUS KOCTEM.
JemoHCcTpanuu

Tabauue! u cxembl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
TUTACTUHKNY, « CKEIIET YEIOBEKaY.
Oo6opynoBaHme: CKeIEThI
MO3BOHOYHBIX; BJIAYKHBIE MPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJITFOCKOB; KOJJIEKIIUH
HACEKOMBIX, UTTIOKOKUX

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUN: ONTIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, (pUOPUILIIBI, KapKac, Hapy>KHbIN
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKNN CKEJIET, BHYTPEHHUI
CKEJIeT, KOCTH (JUTMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETO/IBUXKHBIE (IIBBI),
MOJIYIIO/IBM>KHBIE, TIOJIBUKHBIE
(cycTaBsl), OTIEIBI CKEIETa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEeBOI ckeneT (M03BOHOYHUK, TPYAHAS
KJIETKa, XOpJ1a), M0sica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHUS KOCTEMN.

VYcTanaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
(GyHKUMSIMU B OpraHU3Me.
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CpaBHHBaTbh CTPOEHUE ONIOPHBIX CUCTEM
PACTEHUI U )KUBOTHBIX

9.6 | JIBmwkenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbIBaTh cojiepkaHre TEPMUHOB U
OpPraHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUH: ABUKEHUE, IBUTATEIbHBIC
amME00UTHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEeIUIbl, TBUYKEHUE MTPOCTEUIIINX
JIBr>KeHME MHOTOKJIETOUHBIX (amEOomMIHOE, KTYTUKOBOE,
pacTeHui: TPONU3MbI U HACTHH. PECHUYHOE), IBUKEHUE PACTEHUN
JIBMKeHe MHOTOKJICTOYHBIX (TpOnU3MBbI, HACTHH ), MBIILICYHBIC
JKUBOTHBIX U YEJIOBEKA: MBIIICYHAs CHUCTEMBI (COKpATUTEIbHBIC BOJIOKOHIIA,
cucrema. Peduiexc. CkeneTHbIE MBIIIIBL | KOKHO-MYCKYJIBHBIM MELIOK, CKEJIETHAS
U uX pabora. MYCKyJIaTypa), CKeJIeTHAsI MBIIIIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHUOpHUILIA),
Tabnuue! u cxembl: «ONHOKJIETOUHBIE | BBICIIME JBUTATEIBHBIE IIEHTPHI, paboTa
BOJIOpOoCnY, «lIpoctenmmey, MBIIIII (JIBUTATENIbHAs, COMaTHYeCcKas),
«CTpoeHue MBIIITLD, «MbledHas MBIIIEYHOE YTOMJICHHE.
CUCTEMaY XapakTepru30BaTh BUIBI JBHKECHUS
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB.
OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.
VY cTanaBnMBaTh B3aMMOCBSI3b MEXKTY
CTPOEHHEM OTIOPHBIX CHUCTEM U
JBMKEHUSIMUA OPTaHU3MOB
9.7 | [IutaHue OpraHU3MOB [Tutanue opranusmos. [lormomnenue PackpsiBath coniepkaHre TEPMUHOB U

BO/IbI, YTJICKHCIIOTO Ta3a U
MHHEPAJIBbHBIX BEIIECTB PACTCHUAMMU.
[ IuTaHue ’JKUBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
MUIIEBAPUTENBHBIE BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUIIEBAPUTETHHAS TPYOKa,
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BHYTpHUNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIEBI
MALIEBAPUTENBHOTO TPAKTA.
[InmeBapuTENBbHBIE XKEIE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«Ku1euyHononocTHeiey,
«IInmeBapurenpHas cucrema», «Cxema
IIATAHUS PACTEHUI.

Oo0OopyaoBaHme: )KUBBIE DK3EMIUISIPBI
KOMHATHBIX PaCTEHUIA; 000pyA0BaHUE
JUISL IEMOHCTpALMU [IOYBEHHOI'O U
BO3JYIIHOI'O MMUTaHUsI PACTEHU,
paclilerieHHst Kpaxmaiia u 0eJIKoB

o JeiicTBueM (hepMEeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIICBAPUTETHHBIC JKETIE3bI,
MUTIEBAPUTEITHHBIC COKH.
XapaxkTepu3oBaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE M BHYTPHUKIETOUHOE
MUIIEeBapeHue.

Pa3znnuate Ha n300pakeHUsIX (cXemax,
Ta0JIUIaX, MYJISDKAX) OTIAEIbI
MUIIEBAPUTEIIBHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CUCTEMY YeTIOBEKA.
YcTanaBIuBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB MMUIIICBAPEHUS

9.8

JIpIxaHue OpraHu3mMoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddy3us razoB uepe3 moBepxXHOCTh
KieTku. KoKHOe JIbIxaHue.
JIpixaTenbHast MOBEpXHOCTh. KadepHoe
U 1EroyHoe Abixanue. [[prxanue
MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOIMOHHOE YCIO)KHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIXxaTeapHasi CHCTEMa YEJIOBEKaA.

PackprwiBaTh conepxaHre TEpPMUHOB U
MOHATHUH: IbIXaHue, MudQy3usi, KOKHOE
JIbIXaHWE€, OpraHbl JbIXaHus,
JbIXaTeJIbHBIC JBYKCHMS, IbIXaTCIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
€MKOCTb JIETKUX.

XapakTepu30BaTh AbIXaHUE PACTEHUN;
JIBIXaHUE KUBOTHBIX M YEJIOBEKA.
OnuceIBaTh BOIIOIMOHHOE
YCJI0KHEHUE CTPOCHUS JETKUX

72




denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

MexaHn3M BEeHTHISIIIUY JIETKUX Y TITULL
Y MJICKOTIUTAIOMuX. Perynsius
nbIXaHus. JlpixaTeabHbie 00bEMBI.
JleMoOHCTpaLuu

Tabauub! u cxeMmbl: «JlprxaTenbHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPAIMH OIBITOB

110 U3MEPEHHUIO JKU3HEHHON EMKOCTH
JErKUX, MEXaHU3Ma JAbIXaTEIbHbBIX
JBIDKEHUN

MMO3BOHOYHEBIX )KUBOTHBIX.

PaznuyaTe Ha n300paxkeHusx (cxemax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CHUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.

Y craHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSIMH B OpTaHU3ME

9.9

TpaHcnoprt BelecTs
Yy OPTaHU3MOB

TpaHcropT BELIECTB Y OPTaHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYBI U KpOBb. Kpyru
KpOBOOOpaIeHHs. DBOIIOIUOHHbIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymsiusi.
JlemoHCTpanuu

Tabmuiibl 1 cxembl: «OpraHb
[IBETKOBBIX pacTeHuin», «KKopHeBbie
cuctembl», «CTpoeHne cTels»,
«CTpoeHue JINCTOBOU IITACTUHKI,

PackppIBaTh cosiepkaHre TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y paCTEHU, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIICHUS, CePACYHBIN UK,
mumdooOparnienue, mumda,
TuM(paTUIECKUE COCYIbI,
TuM(paTUIECKHE y3JIbl, BHYTPCHHSS
cpena opraHusma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHU U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.
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((KpOBCHOCHaﬂ CHUCTCMA»,
((KpOBeHOCHI)IC CHUCTCMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Pa3nnuate Ha N300paKeHUAX (CXemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMpaTHIECKYIO CUCTEMY YelIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPIraHOB
KpOBOOOpanieHus ¥ ux GyHKIUSIMU

B OpraHu3Me

9.10

Brinenenue y
OpPraHu3MOB

Briienenue y opranu3moB. Beiienenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BCachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
Brinenenue y mo3BOHOYHBIX dKUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUpOBaHUE HEDPOHA.
OO6pazoBaHue MOUYH Y YEIOBEKA.
JlemoHCcTpanuu

Tabauie! 1 cxeMbl: «BergenurenbHas
CUCTEMa»

PackpbiBath cosiep>kaHre TEPMUHOB U
MIOHSTHUH: BBIICIICHNE, TYTTaIlUs,
JIUCTOIIA]l, COKPATUTEIbHBIE BaKyOJIH,
W3BUTHIC KaHAIBIIBI, 3BE319ATHIC
KJICTKH, BBIJICITUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TOYKH,
MOYETOYHUK, MOYECBOMU ITy3bIPh,
He(dpoH, MoYa.

XapakTepu30oBaTh IPOLIECC BhIICICHUS
Yy PaCTCHUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsX (CXeMax,
TabnuIax, MyJsKax) BbIICIUTEILHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M
GbyHKIIMOHUPOBaHUS He(PpOHa; poIIece
00pa3oBaHUs MOYH.

YcTaHaBnMBaTh B3aMMOCBSI3U

MEXK]Ty CTPOCHHEM OPraHOB
BbIJICJICHUSI U UX (QYHKIMSIMU

B OpraHU3Me
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9.11 | 3amura y opraHu3MOB 3amnmTa y OpraHu3MoB. 3alura PackpwiBath cojiep:kaHre TEPMUHOB U
Yy OTHOKJIETOYHBIX OpraHu3MoB. CIIOpsl | TOHSATHH: Karcyia, SHI0CTopa, IUCTa,
OaKTepui ¥ LUCTHI IPOCTEHIINX. KyTUKYJIa, CPEACTBA TACCUBHOU
3alyTa y MHOIOKJIETOYHBIX PACTEHUH. | 3aIMTHI, CPEACTBA XUMUYIECKOM
Kyrtukyna. CpeacTsa macCUBHOM U 3aIUThI, KOKHBIEC IOKPOBBI,
XUMHYECKOU 3a1nThl. DUTOHIUIBI. MMMYHUTET, UIMMYHHAas CUCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTUT€H, aHTUTEJO.
KUBOTHBIX. [TOKpOBBI U UX XapaxkTepu3oBaTh BUbI 3AIIUTHI
IIPOU3BOHBIC. 3AIMTA OPraHU3Ma Y OJTHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
ot Oosie3Heil. IMmmyHHas cuctema OPTraHU3MOB.
yenoBeka. Kilerounsnif 1 rymopanbHbiii | OIUCBHIBATE CTPOEHUE KOKHBIX
MMMYHHTET. BpoKIEHHBIN U ITOKPOBOB U MX MTPOU3BOJAHBIX.
MPUOOPETEHHBIN crienuduaecKuit PaznuyaTh Ha n300paxeHusx (cxemax,
UMMyHUTET. Teopus KJIOHAIBHO- TabnuIax, MyJIsKax) OpraHbl
cesiektuBHOTO uMMyHuTeTa (I1. pnux, | UMMYHHON CHCTEMBI YEIOBEKA.
®.M. bepuer, C. Tonerasa). YcTaHaBIMBaTh B3aUMOCBSI3U MEXKAY
BocnanurenbHble OTBETHI OPTAaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpokIEHHOTO UMMYHHTETA (GYHKIIUSAMHU B OpTaHU3ME
B Pa3BUTUHU CUCTEMHBIX 3200JI€BaHUII.
JlemoHCTpanuu
Tabnuiel 1 cxembl: «Koxa,
«Ummynurter», «CTpoeHue cTedsny,
«CTpoeHue JIMCTOBOM TIJIACTUHKM

9.12 | PaznmpaxumMocCTh PaznipaxxumocTs 1 perynsuus PackpsiBaTh coziepkaHuE TEPMUHOB U

U PEryJIsiius
Yy OpraHu3MOB

y Opranu3MoB. Pa3apaxkumMocThb
Y OJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucol. PazapaxkuMocTb U perysisius

MOHATHUH: Pa3IpakKUMOCTb, PETYJISIINS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKkcuHBI), HEpBHAsl CUCTEMA,
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y pactenuii. PocToBbI€ BellecTBa U UX
3HAYCHHE.

HepBHas cuctema u pediexkropHas
peryJsnus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLUOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KMBOTHBIX. OTIETIBI
rOJIOBHOT'O MO3T'a II03BOHOYHBIX
KUBOTHBIX. Pedniekc u pediiekropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedeKchl.

['ymopanpHas perysnus u
SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runodu3apHasi CuCTeMa.
JleMoOHCTpaLun

[Hoptper: W. I1. ITaBnos.

Tabauue! u cxembl: «CTpoeHue
ruapb», « CTpOEHUE IUNTAHAPUNY,
«BHyTpeHHEee CTpOEeHHE JOKIEBOTO
yepBs», «HepBHas cucrtema pbio»,
«HepBHas cucrema JIArymKmn»,
«HepBHas cucrema
pecMbIKaIUXCsa», «HepBHas

pedaexkTopHas peryasnus, pedaekc,
peduekTopHas 1yra, NepeaHui MO3r,
IPOMEXKYTOUHBII MO3T, CPEAHUN MO3T,
MO3KE€4OK, IIPOAOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
ryMopajbHas peryysius, TOpPMOHBI,
SHAOKPHHHAS CUCTEMA, THIIOTAJIaMO-
runousapHasi CUCTEMA.
XapakTepu30oBaTh pa3ApaKUMOCTh

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
pedIIeKTOPHYIO PETyISIIUI0

y KUBOTHBIX.

Paznuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsikax ) HEpBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALINIO
y JKUBOTHBIX.

Pa3znnuatek Ha ©1300paxeHusx (cxemax,
TabJIMIaX, MyJIsSKaxX) YHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3bl S9HAOKPUHHON
CHCTEMBbI YeJIOBEKa U BhIpabaThIBaeMbIe
UMU TOPMOHBI.

OnuceIBaTh 1€HCTBHE TOPMOHOB.
VYcTaHaBnuMBaTh B3aUMOCBSI3U MEXKY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTUTaromux», «HepBHas cucrema
YeJI0BEKa», « DHJIOKPUHHASL CUCTEMAY,
«Pediiexcy.

Ob6opyaoBaHme: MOJICJIM TOJIOBHOTO
MO3Ta Pa3IMYHbBIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QYHKUIUSIMHU
B OpraHu3Me.

XapakTepu30oBaTh IBOIIOIUOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos no teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackppIBaTh cosiepkaHre TEPMUHOB U
OpraHu3MOB Oecmosioe (BKJItOYasi BET€TaTUBHOE) U MOHATHN: pa3MHOYXKEHHUE, IPOCTOE

roJjioBoe. Bupl 6ecrnonoro
Pa3MHOXKECHHS: TOYKOBaHUE,
crnopyJisiius, parMeHTarus,
KJIOHUPOBaHMUE.

JleMoOHCTpaLun

Tabauiel 1 cxeMbl: «BereraTuBHoe
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKeHNE TUIPHD)

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmMeHTanys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30u/l (CriepMHii), SUIIEKIIeTKA,
3UT0Ta, KOHBIOTAIIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
U TTOJIOBOT'O Pa3MHOKEHHUS OPTAaHNU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrooro pa3sMHOKEHHS OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECIIOIoro
Pa3MHOKEHUS.

Paznnuars criopy kax
CHEIUATM3UPOBAHHYIO KJICTKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA TTOJIOBOTO
pPa3MHOXEHUS HaJl OECTIOJBIM.
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PackpeIBaTh poJib KIIOHUPOBAHUS
B CEJICKIIUU U CEIIbCKOM XO351CTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaauu
Meno3sa. [loBenenue XxpoMocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMBICI Meo3a U
TMOJIOBOTO TIporecca. Menos u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JlemoHCTpanuu

TabmuIrel U cxeMbl: «Mero3y,
«XpPOMOCOMBD»

PackpbiBaTh cojiepkaHie€ TEPMUHOB U
MMOHSTHI: MeH03, OMBaJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCUMOE PACTPE/ICIICHHUE;
KPOCCHUHTOBED.

Pa3nnuate Ha n300pakeHusIX (cxemax,
Ta0JIUIIax ) 1 MUKpOIIpEernapaTax 3peiibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOLINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHuil.

PackpsiBaTh CyIIHOCTH M€03a,
XapaKTEPU30BaTh €ro OTACIbHbIC
CTaJuHu.

OnpenensaTe MECTO Meio3a

B )KM3HEHHBIX ITUKJIaX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OMOJOTUYECKHI CMBICIT
KPOCCHUHI'OBEpa, OMUCHIBATH €0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pa3yinyaTh OT/ACJIbHBIC UX CTATUN

Ha MUKpoOIIpenapaTax u u300pa>keHHIX
(cxemax, TabmuIax).

PackpbIBaTh 3BOTIOIMOHHOE 3HAUCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTaHU3MOB
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10.3 | 'ameTorenes. [IpenzapossiiieBoe pa3BUTHE. PackpwiBath conepkaHue TEPMUHOB U
OO6pazoBaHue u ["amerorenes y )kuBOTHBIX. [1010BBIE MOHSTUI: TaMETOTeHE3, CIIEPMATOreHE3,
pPa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOT€HE3, CECMEHHUKU, IMYHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaTtoreHes u CIIEpPMATOrOHUH, CLIEPMATOIIUTHI,

ooreHe3. CTpOeHHE NOJIOBBIX KIETOK. CIIepMaTH/Ibl, CLIEPMATO30U/IbI,
Omo10TBOpEHNE U AMOPHUOHATIFHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OIUIOJJOTBOPEHUS: HAPYKHOE, [lepeuuncnsath cCTaAuu raMeToreHe3a
BHyTpeHHee. [[apTeHorenes. y )KUBOTHBIX.

JleMoHCTpanun OnuceIBaTh MPOLECC FTAMETOTEHE3a U
Tabnuiibl u cxembl: «['amerorenesy, €ro MepUo/Ibl, CTPOCHHUE MOJOBBIX
«CTtpoeHue SMIEKIETKU U KJICTOK.

CIIEPMATO30UIA». Paznmuuate ocoOeHHOCTH
Oo0opyaoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOre€He3a U OOreHe3a.
MHUKPOIIPENapaThl AULEKIETOK U OmnuchIBaTh MPOIECCHl OCEMEHEHUS U
CIIEPMaTO30M/I0B. OTUIOJIOTBOPEHUSI, Pa3HbIC BApUAHTHI
JlaboparopHasi padora «3yueHue MapTEHOreHe3a

CTPOEHMUS MOJIOBBIX KJIIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

10.4 | UunuBuayaibHOE NuauBuayanbHOE pa3BUTHE PackpriBaTh comepkanue TEpMUHOB U
pa3BUTHE OpraHU3MOB (OHTOTEHE3). MIOHSATUM: OTUIOJOTBOPEHUE, 3UTOTA,
OpraHU3MOB — DOMOpHOJIOTHS — HAyKa O PA3BUTHH Oyactomep, aKpOCOMHas peaKIus,
OHTOTCHE3 OpranusmoB. Mopgozenes — 0ona MPOHYKJIEYC, MAPTEHOTEHE3,

U3 21ABHBIX NPODOIIEM DMOPUOTIOULL.
Konyenyus mopgoceros u mooenu
mopghozenesa. Ctanuu >MOproOTeHe3a
’KUBOTHBIX (Ha TIPUMeEpE JISITYIIKH).

aMOpHOTEeHE3, TPOoOJIeHHE, O1acTyna,
MOpYJIa, racTpyJsa, Heupyia,
OpraHOT€HEe3, IKTOJEPMa, ME30/IepMa,
SHTOJEPMA, 11eJIOM, HEPBHAs TPYyOKa,

79




denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe Opob.ieHuUe.
Bnacmyna, munvr 6nacmyn.
OcoGennoctu ApoOIeHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpysiius). 3akiiajaka
OpraHOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHuE yacTei
Pa3BUBAIOILIETOCS 3apObIIIa
(aMOpHOHaNIbHAS UHIYKIIHS ). 3aKJIaIKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pe3yabTaT HePAPXUUYECKUX
B3aMOJIENCTBUN IeHOB. Binsguue
Ha YMOPUOHATBFHOE PAa3BUTHE
pa3IUYHBIX (DAKTOPOB OKPYIKAIOIIICH
Cpepbl.

JleMoOHCTpaLun

IToptper: X. [HIneman.

Tabsuiibl u cxembl: «OCHOBHBIE CTATUN
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{uki
Pa3BUTHUS JISATYIITKI

XopJa, KuiieuHas Tpyoka.
Omnpenensitb SMOPHOHATBHBIN IEPUO
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOeHus — 00pa3oBaHKe
OJTHOCIIOMHOTO 3apO/IbIIIa — OJIaCTYIbI;
3aBHCUMOCTb X0/1a APOOIECHUS

OT KOJIMYECTBA )KEIITKA B THIIEKIICTKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl AUPHEPEHIIUPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpIaHoB.

XapakTepu30BaTh PETYJIALUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIINIO; TCHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O060CHOBBIBATH BPETHOE BO3/ICHCTBHE
TabauHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPHUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS
OpraHusma 4ejoBeka

10.5

Poct u pa3Butue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsAMOE pa3BUTHE.
PazButue ¢ meramopdozom

PackpriBaTh comeprkanrue TEpPMUHOB U
MOHSATHUMN: OHTOT'CHE3,
MOCTAMOPHOHATBLHOE Pa3BUTHE,
MeTtamopdo3, TUUHUHKA, POCT, CTAPEHHUE,
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y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHOJIOrnuecKoe 3Ha4YeHHE
MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B pupoe. Turbl
pocTa )KUBOTHBIX. DAKTOPBI pETYIIAIIUU
poCTa JKUBOTHBIX U YesioBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4esioBeKa. [leprnossl
OHTOTreHe3a 4yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKUE TPOIIECCHI.
JlemoHCTpanuu

Tabnuib u cxemsbl: «lIpsimoe u
HEIpsAMOoe pa3BuTue», «Pazsurue
MalCKOro KyKa», «Pa3zsurue capanum»,
«Pa3BuTHE JATYIIKWY.

IIpakTuyeckas padora

«BpIsBIIEHME IPU3HAKOB CXO/CTBA
3apOJBIIIEN TO3BOHOYHBIX dKUBOTHBIX)»

CMEPTb.

XapakTepu30BaTh NOCTIMOPHOHAIIBHBIII
MEPUOJT PA3BUTHSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu30oBaTh NPSIMOE Pa3BUTHE U
€ro NEPHUO/IbI.

N3narats copepkaHnue TeOpui
CTapeHHs] OPraHU3MOB.

OOBACHITH OMOJOTUYECKUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTECHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUI.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIMKJIE PACTEHUM.
OO6pazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHuu.
Onnoa0TBOPEHUE U pa3BUTHE
pACTUTENBHBIX OPTAaHU3MOB. /[{BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpbIBaTh cosiepkaHre TEPMUHOB U
MOHATUH: TameToduT, criopodur,
aHTEPUINN, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTU/bI, AHTUIIO/bI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOZIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu#, Mepuo/pl OHTOTeHEe3a
LIBETKOBBIX PACTECHUU.
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CEMCHHU.
MexaHu3MBbl peryJisiiiii OHTOT€HE3a
Yy PaCTCHUH U )KUBOTHBIX.
JdemMoHcTpauuu

IToptpert: C. I'. HaBamuH.
Tabaunbl U cxembl: «JIBoMHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYIOIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKO# KanmycTb», « Ku3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManopOTHUKAY, « KU3HEHHBIN TUKJT
COCHBI».

JlaGoparopnas pabora

«CTpoeHune OpraHoB pa3MHOXKEHHUSI
BBICIIIMX PACTEHUIN

XapakTepu3oBaTb 0COOCHHOCTH
0€ecroJoro 1 rMoja0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boienste 0coOeHHOCTH MTPOTEKaHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHHIA.
OnwuceiBaTh NIpoOLECC JBOMHOTO
OIIOIOTBOPEHHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJI0CEMEHHBIX

Htoro yacoB no teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB)
11.1 | Ucropus cranoBieHus | 1 Hctopust cTaHOBIICHUS U PA3BUTUS PackpsiBaTh copepkaHre TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

T€HETUKH KaK HayKu. PaboThl

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

B pa3BUTHUM reHEeTUKHU. PaboThI

H.K. Konsuosa, H.. BaBuiosa,

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

MOHSATUM: T€HETHKA, T'CH.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUHU
BO3HUKHOBCHUS T'€HCTUKH.
XapakTepu30BaTh OCHOBHBIC ATAIbI
pa3BUTHS TEHETUKU KaK HAYKU

82




denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu

IToprpetsl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Konsos, H. 1. BaBunos,

A. H. benozepckui,

I'. JI. Kapnieuenxo,

10. A. ®dunmumueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC IOHITHS 1
CHUMBOJIBI TCHCTHUKH

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepo3UroTa, YUCTask JIMHUS, THOPUIBI,
redotur, peHotun. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-
TEHETUYECKUU.

JlemoHCTpauuu

Tabaumel: «MeToabpl TEHETUKHY,
«CXeMbl CKpEIIBaHUS.
JlaGopaTtopnas padora

«JIpo3oduiia kak 00BEKT FeHETUIECKUX
HCCIICTOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEIOBAHUE, U3MEHYNUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TEHBI (aJIeNN),
albTEPHATUBHbBIC MPU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tonp30BaTHCA TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3AIIMCH CXEM CKpEILMBAHUSA

Hroro 4yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3aKOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpsiBaTh copepkaHre TEPMUHOB U
HacJIeJOBaHUS ITepBrIit 3ak0H MeHaens — 3akOH MOHSATHUI: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB ITEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJjeHus. [IpaBuiio TOMUHUPOBaHUS. | JOMUHHUPOBAHKE, PACILIEIUICHHUE
CKpEIIMBaHHE Bropoi 3akoH MeHens — 3aKk0H IIPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnuceiBats onbIThl . Menaens
[{uTonornyecknue OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEILIMBAHMUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoauTH HOPMYITUPOBKH ITEPBOTO U
JdemMoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
IToptper: I'. Menneins. eauHo00pa3usi THOPUIOB MEPBOTO
Tabnuiibl u cxembl: «IlepBbiii M BTOPO | TIOKOJICHHS, 3aKOH PaCIICIIIICHUS
3aKOHbI Menaens». MPU3HAKOB) U OOBACHSITH X
OobOopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUIS1 IEMOHCTPAIUK 3aKOHOB CocTaBisiTh CXeMbl MOHOTUOPHUIHOTO
eauHOo00pa3usi TMOPUJIOB MEPBOTO CKpEILMBAHUs U pelaTh FTEHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS MPU3HAKOB; | 33J]a4l Ha MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpELUIMBaHUE

«/Ipo3oduay.

IIpakTnueckas padora «M3yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpeIIUBaHUA y APO30(PHITBI

12.2 | Ananusupyroiiee 1 AHaIM3UPYIOLIEe CKPEITUBAHUE. PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
CKpELBaHUE. [TpomexxyTOUHBIN XapaKTep TOHSATHUM: aHAJIU3UPYIOLIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOB MIPU HEMIOJTHOM JOMUHUPOBAaHUE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabauIlbl U cXeMBI: « AHATM3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBiATh CXeMBI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIlIee
CKpELIMBAaHUE U HEMOJIHOE
JOMHUHHPOBAHHE

12.3 | AuruGpumnHoe JurubpuaHoe ckpemrBanue. TpeTuit PackpriBaTh conepkaHue TEpMUHOB U
CKpEILLUBAHUE 3aK0H MeH ISl — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUIHOE CKpPEIIMBaHUE,
HACJIEIOBAHUS IIPU3HAKOB. (EeHOTUITUYECKUHN paiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh OnbITH ['. MeHaens no
JTUTHOPUTHOTO CKPEITUBAHUS. M3YyYECHUIO HACIIEIOBAHUs ABYX Map
JlemoHCTpanuu IIPU3HAKOB Y TOPOXa MOCEBHOTO.
IToptper: I'. Menneins. [TpuBoUTH HOPMYIUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Meunnens». HE3aBUCHUMOTO HACJIEOBAHUS
O0opynoBanme: MOJENb MIPU3HAKOB) U OOBSICHATH €r0
JUISL IEMOHCTPALIMU 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOTO HACJIEOBAHUS [IpumeHSITh MAaTEMATUYECKUIN PACUET C
IIPU3HAKOB; CBETOBOM MUKPOCKOIT, MOMOIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKpornpenapar «Jpo3odumay. Y METOJ1a IEPEMHOKEHUS BEPOATHOCTEN
IIpakTuyeckas padora BApPUAHTOB PACHICIIJICHUS ITPU3HAKOB Y
«M3yyenue pe3yapTaToB MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTHOPUIHOTO CKPEIIUBAHUS CocTaBnsiTh CXEMBI TUTHOPUIHOTO
y 1p030huUITbDY CKpPEIIMBAHUA U PEIIATh FTEHETUYECKUE
3a/1auu Ha TUTHOPUHOE CKpEITMBaHUE
12.4 | CuenenHoe CuerieHHOE HacJIeI0BaHKe IPU3HAKOB. | PackpbIBaTh cojiep:kaHnne TEpMUHOB U
HACJIEI0BAHUE Pabotsl T. Moprana. CuemnyieHHoe MOHATHI: CUEIUICHHOE HACJIEA0BaHuUE,
IIPU3HAKOB. HACJIEIOBAHHUE T€HOB, HAPYLICHHUE HAPYLICHUS CLETUJIEHUS TE€HOB,
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XpomMocoMHas Teopust
HACJIEICTBEHHOCTU

CUEIIJICHUS MEXy TeHaMHU.
XpoMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.
JleMoOHCTpaLuu

IToprper: T. Mopras.

Tabnuik! u cxembl: «ClLETIIEHHOE
HacJIeJOBaHUE MPU3HAKOB

y IPpO30(OUITBD).

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIIUU CIETIIIEHHOTO
HACJICIOBAHUS IPU3HAKOB.

KPOCCHUHTOBEp, pEKOMOMHAITUS T€HOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[TpuBOIUTH HOPMYIUPOBKH 3aKOHOB
Moprana (3akoHa CIETIICHHOTO
HacJICIOBaHMS TSHOB U 3aKOHA
HapyIICHUS CLIETUICHUSI MEXY T€HAMMU )
1 OOBSICHATH UX IIUTOJIOTHYECKIE
OCHOBBI.

[TepeuncisiTb OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOU TEOPUHU
HACJICACTBEHHOCTH.

PentaTe reHeTnueckue 3a1a49u

Ha CLICIJICHHOE HACJICIOBAHUE I'€HOB U
HAPYIIEHUE CUETUIEHUS MEXKy T€HaAMU

12.5

['eneTuka moJa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'enernueckas CTpykrypa
TOJIOBBIX XpoMOcoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JlemoHCcTpanuu

Tabauue! u cxembl: «I'eHeTHka noiay,
«Kapuotun uenoseka», «Kapuorun
npo30huiibly, «KapruoTun nTUIb

PackpsiBaTh coepkaHre TEPMUHOB U
TIOHSITUI: AyTOCOMBI, TOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepOraMeTHBIN 0.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPEAEIICHHUS TI0JIa Y OPraHU3MOB.
[IpuBOAMTE IPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.
CocTaBisTh CXEMbI CKpEILIMBaHUS U
pelIaTh TeHETUYECKHE 3a/1a41 Ha
HACJIEIOBAHUE MTPU3HAKOB, CIICTNICHHBIX
C TIOJIOM.
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[TpuBOANUTE IPUMEPHI T€HETHUECKUX
3a00s1€BaHUM U 1€(PEKTOB

y OpraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XPOMOCOMaMHU

12.6 | 'enorun Kak
LIEJIOCTHASA CUCTEMA

I'enoTun Kak 1eJI0CTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KomruiemeHTapHOCTB. DNHUCTa3.
[Tomumepust.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke PU3N0TOTUUECKUX MPOIECCOB,
MTOBEJICHHS 1 KOTHUTHBHBIX (DYHKITHH.
['eneTnyeckne MEXaHU3MBbI
CHUMOHOTeHE3a, MCXaHU3MBbI
B3aUMOJECHUCTBUSA «XO351H — apa3uT»
U «XO3MH — MUKPOOHOMY.
I'eHeTn4eCKME aCEKTHI KOHTPOJIA U
W3MEHEHMS HACJICACTBCHHOM
HH(pOpMAaITUH B IIOKOJICHHUSIX KIIETOK

Y OPraHW3MOB.

JlemoHCTpanuu

Tabnuiel 1 cxeMbl: « MHOKECTBEHHBIHN
ajuiean3My; « B3aumoielicTBrEe reHOBY

PackpsIBaTh coepkaHre TEPMUHOB U
MOHATHI: MHOKECTBEHHOEC JICHCTBHEC
reHa (TuieiioTpornus),
KOMIUIEMEHTAPHOCTh, TIUCTA3,
MTOJIUMEPHS.

OnpenensiTe GopMbl B3aUMOICHCTBUS
aJJICJIbHBIX U HEAJICIbHBIX T€HOB.
[TpuBOAUTE MPUMEPHI TUIEHOTPOITHOTO
JICHICTBUS T€HOB.

Pemath reneTnueckue 3aaaun

Ha B3aMMOJIENCTBUE HEAJUIEILHBIX
IeHOB

Hroro 4yacoB o teme

10

87




denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH»

13.1 | I3MeHYHBOCTH 1 B3anmoieiicTBrE F€HOTHUIIA U CPEBI PackpbIBaTh cosiep>kaHUE TEPMUHOB U
NPU3HAKOB. Bubl npu popmupoBaHuu HeHoTHNa. MOHSTUIN: U3MEHUYUBOCTb,
U3MEHYUBOCTH M3MeHYMBOCTD IPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYUBOCTb,

KauecTBeHHbBIE U KOJTMYECTBEHHBIE HaCJIEICTBEHHAs! U3MEHUYNBOCTb.
IIpU3HaKyu. Buapl N”3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEACTBEHHAs U HACIIEACTBEHHAsA. | M3MEHUYHUBOCTD C HACJIEICTBEHHOM.
JleMOHCTpa UK [IpuBOIUTH TPUMEPHI KAUECTBEHHBIX U
Tabauub! u cxeMbl: «Bubl KOJIMYECTBEHHBIX ITPU3HAKOB
WU3MEHUYUBOCTI. OpraHU3MOB, POSIBICHUN
OO0opynoBanme: )KUBbIE U repOapHbIe | Y OPraHM3MOB HEHACIIECCTBEHHOMN 1
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUIA; HACJIEICTBEHHOW N3MEHYMBOCTH
pucyHku (potorpadum) ;KMBOTHBIX

C pa3JIMYHBIMU BUAAMH U3MEHYUBOCTH

13.2 | MoaudukanuoHHas 2 MonudukannonHas 3MEHYUBOCTb. PackpbiBaTh cojiepKaHue TEPMUHOB U
U3MEHYUBOCTb Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALUOHHAS, UIH

MOU(DUKAITMOHHONW U3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIi psa 1 BapuallOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUNBOCTH.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«MomudukarmoHHasi U3MEHYUBOCTHY.
OO6opynoBaHue: KUBbIC U TepOapHBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkH (pororpadun) KUBOTHBIX

(dbeHoTunMYecKas, U3SMEH4YUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBas, HOpMa
pEaKIHM IPU3HAKA,

MoauUKaIUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B Pa3BUTUU MOAU(PUKAITIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CtpouTh BapualOHHBIE PSAABI U

88




denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

C IpuUMepaMu MOIU(PUKAIUOHHOM
U3MEHYUBOCTH.

JlaboparopHasi padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualMOHHOTO PSifa U
BAPUALMOHHON KPUBOM»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHBIX OPTrAHU3MOB

13.3 | 'eHoTHIIMUECKAS ['eHoTHIIMYECKAs N3MEHUYUBOCTb. PackpbiBaTh cojiepKaHUE TEPMUHOB U
W3MEHYHUBOCTb. CBoiicTBa T€HOTUIIMYECKOM MTOHSTHI: KOMOMHATHUBHAS
KomOunaTuBHas M3MEHUYMBOCTH. BUABI TEHOTUIIMYECKOW | NU3MEHYMBOCTh, MyTAlIHOHHAS
U3MEHUYHUBOCTh M3MCHYNBOCTH: KOMOMHATHBHAS, M3MEHYUBOCTh, KOMOMHAIINY, MyTaIlUH.

MYyTaLlMOHHAs. XapakTepu3oBaTh CBOWCTBA
KoMOuHaTnBHAS N3MEHYNBOCTb. FeHOTUIUYECKON U3MEHUYMBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KOMOMHATHBHON N3MEHUYNBOCTH. KaK OCHOBY MPOSIBJICHHS] Y OPraHU3MOB
Poib koMOMHATHBHOM H3MEHUNBOCTH KOMOWHATUBHOM M3MCHYHUBOCTH.

B CO3JIJaHUM T€HETUYECKOTO IToka3pIBaTh HAa KOHKPETHBIX IIPUMEPAX
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3JIaHUM T€HETUYECKOTO
JdeMoHcTpanuu pa3zHoOOpasus OPraHU3MOB B IIpeJIeiax
Tabmump! 1 cxembl: «KKomOMHATHBHAS OJHOT'0 BH/A.

W3MEHUYMBOCTBY, «Meno3», CpaBHMBATH FTEHOTUITNYECKYIO
«OMn1010TBOPEHUE M3MEHYHUBOCTh ¢ MOAM(UKAITMOHHON

13.4 | MyranuoHHas MyTanmoHHast U3MEHYMBOCTh. BUbI PackpriBaTh coneprkaHne TEpMUHOB U
U3MCHUYMBOCT. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMmHble. CIIOHTaHHBIC U nepecTpoiiku (adepparun),
MYTallHOHHOTO UHAYLIUPOBAHHBIE MyTallUU. SIIepHbIE | TIOJUIUIOWIHS, AaHCYTUIOUIMSI, MyTaHT,
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mpoiiecca.
DNUTEHETUKA

Y LUATOIIa3MaTUYECKUE MyTalUU.
CoMaTtnyeckue 1 0JIOBbIE MyTal1H.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIASHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesnepnas
WU3MEHYHMBOCTH U HACJIEICTBEHHOCTb.
Inuzenemuxa u 3NUSEHOMUKA,

POJIb dNUSEHEMUYEeCKUX (PaKmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
(henomunuueckux npusHaKos

V Op2aHU3MOS.

JemoHCcTpanuu

IToptperst: I'. /le @pus, B. Moranuces,
H. W. BaBunos.

Tabnuiibl u cxeMsbl: «['eHeTHueckue
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHN».

OO6opynoBanme: )K1BbIE U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX
C Pa3JIMYHBIMU BUIAMU
W3MEHUYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPraHU3MOB.
Kinaccudgunuposats MyTanuu

10 pa3HbIM OCHOBAHHUSIM.

Pa3nnuate Ha N300pakeHUAX (CXemax,
Ta0JIUIIax ) TCHHbIC MYTaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TYIUITUKAIUH,
TPaHCIOKAIINU, THBEPCUU;, TCHOMHbIE
MyTaluu.

CpaBHHBaTBh MEXIy CO00M MyTaIuu
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHOW U3MEHUHUBOCTH.
HaszbiBaTh mpuurHBI MyTaLINM,
BBISIBIIATh MUCTOYHUKH (HaKTOPOB-
MYTareHOB B OKPY’KAIOIIEH cpee
(KOCBEHHO).

[TpuBoauTH HOPMYITUPOBKY 3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HAaCJIEJICTBEHHON N3MEHUYHBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBATH €TI0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
XO035IMCTBA
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IIpakTyeckas padora
«Mytanuu y 1po30(huisl (Ha TOTOBBIX

MUKpOIpEnaparax)»
HToro yacoB no teme 6
14 | Tema «I'eHeTHKA YesIOBEKA
14.1 | I'eHeTrKa YeIOBEKAa. 3 Kapuotun uenoBeka. MexayHapoaHas | PackpeiBaTh cojepkaHue TEPMUHOB U
MeTto bt porpamMma MCCIIeIOBaHUs TeHOMA MOHSATUH: CEKBEHUPOBAHKE, KapTa
MEIUIIMHCKON yesioBeka. MeTo1bl M3y4eHusl TEHETUKH | XPOMOCOMBI, TPOOaH 1, HACJIeICTBEHHbIE
TCHETUKU YeJ0BEKa: F€HEaIOTHUECCKU, 00J1e3HH (MOHOTEHHBIE, TTOJUTEHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MONYJISILIMOHHO-CTAaTUCTUUECKUH,
MOJIEKYJISIPHO-TEHETUYECKHI.
CoBpeMeHHOE OIpeIeICHUE TEeHOTUMA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomoeto I1I[P-ananu3a.
Hacnencrennsle 3a00iieBaHus
4yeJIoBeKa. [ eHHbIe U XpOMOCOMHBIE
Oone3nu uenoBeka. bone3nu

C HACJICJICTBEHHOU
MPEIPACTIONIOKEHHOCTHIO. 3HAUECHUE
MEIUILIMHCKON I'eHETUKHU

B IIPEAOTBPAIICHUH U JICUCHUU
IFeHETUYECKHUX 3a00J1eBaHMI YeIOBEKA.
Meauko-reHeTU4eCcKoe
KOHCYJbTHpOBaHue. CTBOJIOBbIE
kieTku. [IoHsITHE «TeHETUYECKOTO

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
T€HETUYECKOE KOHCYIbTUPOBAHUE,
J0pPO/I0BAs AMArHOCTUKA, aMHUOLIEHTE3.
[lepeuncnsTb 0COOEHHOCTH U3yUEHUS
IF€HETHUKH YEJIOBEKA U METO]IbI
MEIUIMHCKOW T€HETUKH.
XapakTepu3oBaTh METOIbI H3yUCHHUS
TeHETHKH YeJIOBeKa (reHeallorHuecKuii,
OJIM3HEIOBBIN, IIUTOTCHCTUYECKUH,
MOJIEKYJIIPHO-TEHETHYECKU,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 3a4a44 U
JTOCTUKEHUS MEXTYHAPOTHOM
nporpamMmbl «I'€HOM UeToBEKaY.
Paznnuathk Ha M300paKeHUAX (CXxemax,
TabuIax) KapThl XPOMOCOM
(reneTnueckue, GU3NIECKHUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHUM B 00J1aCTH
peaaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KIICTOK.

['enetnyeckue hakTOPbI HOBBIIIICHHON
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH Cpeibl.
['eneTnuecKas MpeapacoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabaunwe! u cxeMsel: «Kapuotun
4enoBeka», «MeToapl u3ydeHus
IeHETHKH YeloBeKay, «['eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTueckas padora
«CoCTaBIIEHHE U aHATIN3 POAOCIOBHO

OnuchIBaTh METOJIbI COBPEMEHHOTO
OTIpeICJICHHS TEHOTHIIA OpTaHU3Ma:
MOJTHOTEHOMHOE CEeKBEHHPOBaHUE,
T€HOTUIIMPOBAHUE, B TOM UHKCIIC

¢ nomoiwto I1I[P-ananu3a.
XapakTepu3oBaTh HACJIECTBCHHBIC
3a00JIEBaHMS YEJIOBEKA U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHMBATh T€HHbBIC, XPOMOCOMHBIE
00JIe3HH YeJIOBEKa 1 00JIE3HU

C HACJICJICTBEHHOM
MPEAPACIIOIO0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U X TEHETUYECKOI OCHOBOM.

OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MPEJAOTBPALICHUM U JICUEHUH
HAcCJIEACTBEHHBIX 3a00JI€BaHUN
YyeJioBeKa

HToro yacoB no teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIE MOHSATHS 1 JloMecTukanus u ceneKIusl. PackpriBaTh cosepkaHre OCHOBHBIX

CCJICKIIUH

3apoKJACHUE CENIEKIINU U
JTOMECTUKAIMH. Y UYeHHE
H.W. BaBunosa o LlenTpax

TTOHSATHUM: CEJICKIIUS, IOMECTUKAIINS,
MIPUMUTHBHAS CEIEKIIUSA,
KOMOWHATUBHAS CEJIEKIIUS, COPT,
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IIPOUCXO0XKJIEHHUS U MHOT000pa3us

KyJIbTYPHBIX pacTeHuid. Poib cenexiumn
B CO3/IJaHUU COPTOB PACTEHUM U MOPOJT

*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICJICTBEHHOW U3MEHUYNBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JlemoHCTpanuu

[Toptpersl: H. . BaBuinos,

H. B. Muuypumn, I'. JI. Kapneuenko,
I1. I1. JIykpsinenko, b. JI. Actaypos.
Tabnuiel u cxembl: «LleHTpBI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHYUBOCTI.
JlaGopaTropnas padora
«M3y4yeHune copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

opoja, LITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJEKIMH KaK Ipolecca u
HayKH.

XapakTepu30BaTh COEPKAHUE YUCHHUS
H. W. BaBunosa o LlenTpax
MIPOUCXO0XKJICHHUS © MHOT000pa3us
KyJIbTYPHBIX PACTEHUH.

[loka3biBath LIEHTpBI TPOUCXOKICHUS U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUN U
L{eHTpBI TOMECTUKALIMH JOMAIIHUX
YKMBOTHBIX Ha KapTe MUPa, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHEMIINX
[ABWJIN3AIINN.

CpaBHHBATh COPT, MOPOJY, IITAMM

C BUAAMU-POANYAMH.

O00CHOBBIBATH 3HAUEHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB B
HACJIEICTBEHHOM N3MEHYUBOCTH

H. W. BaBunosa 11 ceJIeKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTHKAIIMU U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHI, TIOPOJT
JOMAIIHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BAHHE
Te€HETHYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBeHHBIM 0TOOP: MAacCCOBBIH U
WHJMBUAYAJbHBIA. DTaIbI
KOMOWHAITMOHHOM CETICKITHH.
HcnbiTanue mpon3BOAUTENEH

1o noToMcTBYy. OTOOp MO reHOTUITY

C TIOMOIIBIO OIIEHKH (peHOoTHUIa
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/T
CEJIEKIIMOHHOM pabOTHI.
PagmanoHHBIN 1 XUMWYECKHUHI
MyTareHe3 Kak ICTOYHUK MYTaluil

y KyJIbTYPHBIX (hOPM OPTraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK 11 nonyuenus
MCXOJHOTO MaTepuasa JJisl CEJICKIIUHU.
[Tomy4yeHne NONMUIIOUIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkopoACTBEHHOE CKpPENTMBAHME,
i nHOpuauHT. HeponctBenHoe
CKpeIllUBaHue, WU ayTOPUIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpeiBatTh copepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIIN, SKCTEPHED,
OJIM3KOPOJACTBEHHOE CKPEIIMBAHUE, UITU
WHOPUJIUHT, HEPOJACTBEHHOE
CKpeNIMBaHUe, WU ayTOPUIUHT, YACTAS
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBINU MyTareHes, pakTopsbl-
MyTareHsbl, MOJUILTONAbL, OTAANEHHAS
ruopuIn3aInsi, CCKBEHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJIEKIINHU PACTECHUMN U KUBOTHBIX:
MCKYCCTBEHHBI OTOOD U
rHOPUIU3AIIHIO.

CpaBHUBATH MAaCCOBBI UCKYCCTBEHHBIN
0TOOp C UHAUBUYAIHHBIM, TOKA3bIBATh
MX 3HAUYEHHE JJIS CEJIEKIUU
KYJbTYPHBIX PACTEHUM U JTOMAIIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTNaNEHHON THOPUTU3AIINH B CEJICKITHH.
OnuceiBars onbIT I, J1. Kapnieuenko

10 TIPEOJI0JIECHUIO OECTLIONUS
MEXBUJIOBBIX THOPUIOB.

Paznuuate Ha U300pakeHusX (cxemax,
Ta0IUIax) Y OTJAEIBHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
XKUBOTHBIX. «3€1EHAs PeBOIIOYUAN.
CoxpaHeHue 1 U3y4YEeHHE TeHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTAKWAX POAUYEHN JUISl CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaeierue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCHBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVUULCHUSL CYUJCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem Co8peMeHHbIX
Memo008 HaAYHUHBIX UCCTe008AHUIL,
nepeoosuvlx uoell U NepCneKmu8HbLX
MEeXHON02UIL.

JemoHCcTpanuu

[Toptpetsr: H. 1. BaBuiios,

N. B. Muuypumn, I'. JI. Kapnieuenko,

H. bopnoyr, /1. K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekumny, «Ornanéunas
rubpuanzanusy, «MyrareHes.
JlabopaTtopHas paGora

«3yueHue MeToJ10B CEeNEKIUn

MPEJICTABUTENIEN KOHKPETHOTO COPTa U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTh POJIb CEJICKIIUN

B 00€CIeUeHUH MPOJOBOJILCTBEHHON
0€e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JIOCTUKECHUH CEJICKIINU KYJIbTYPHBIX
pPacCTEeHUN U IOMAITHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTuyeckasi pabora
«IIpuBrBKa pacTeHUID.
IKeKypcust «OCHOBHBIE METOBI U
JIOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIUIMYHOE XO35ICTBO,

B J1JaOOPaTOPHIO arpOyHUBEPCUTETA WU
HAy4HOI'O LIEHTPA)»

Nroro vyacos no teme 4
16 | Tema «bHOTEXHOJIOTHS M CHHTETHYECKAS OHOJIOTHSD»
16.1 | buoTexHOIOTHS KaK 1 OOBEKTHI, UCMIOJIE3YEMBIC PackpsIiBaTh cojiepkaHue TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOUHBIE U
TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHS:
xJie00IeueHHE, MOJTyICHUE
KHUCJIOMOJIOYHBIX MTPOIYKTOB,
BUHOJENHNE. MUKPOOHOIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoACTBO O€siKa, AMUHOKHUCIOT U
BUTAMHHOB.

JdemMoHcTpanuu

Taonuie 1 cxemsbl: «lcnonp3oBaHue

TOHSITHIA: OMOTEXHOJIOTHS,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeunciiaTh HarpaBICHUS
OMOTEXHOJIOTHH, IICJIH U 3a1a4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OmnuceIBaTh OCHOBHEIE METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTUH U
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MHUKPOOPraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BO/ICTBE.

JlaboparopHasi padora

«M3yueHne 00bEKTOB
OMOTEXHOJIOTHI.

IIpakTyeckas padora
«ITomyyeHrne MOJIOYHOKHCIIBIX
IIPOYKTOBY.

JKcKypceus «bruorexHomorus —
Ba)KHEMWIIAs IPOU3BOAUTENbHAS CUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BO/JICTBO)»

JTOCTHKCHUSI MUKPOOHUOIOTHICCKOM
TEXHOJIOTUH.

O00CHOBEIBATh 3HAYCHUE
OMOTEXHOJIOT U

JUJISI CEJIbCKOXO03SIMCTBEHHOT'O
IIPOU3BO/ICTBA

16.2

OcHOBHBIC
HaIpABJICHUS
CUHTETHUYCCKOMN
OHoJIOTHNH

Co3aHne TeXHOJIOTHH U
WHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TIOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIlX HE BCTPEYAIOIINECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Krnerounas unxxenepus. Metoabl
KYJIBTYPBI KJIETOK U TKAHEU PACTEHHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alMs U COMAaTUYECKUN
samOpuorenes. Mcnons3oBanue
ranyIOnJIOB B CEJIEKIUU PACTCHUM.
Ionyuenue MOHOKIIOHAILHBIX AHMUMEIL.

PackppIBath cosiepkaHue TEPMUHOB U
MOHATHUH: KJIETOYHASI WH)KESHEPHS,
KJICTOYHAST TEXHOJIOTHS, METO/I
KyJbTYPhI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3AIINS, TaILIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATBLHBIE
aHTHTEJIa, METOJI TPAHCTUTAHTAITUH SIJIEp,
KJIOHHPOBaHHE.

XapakTepu3oBaTh OCHOBHBIC
HaIlpaBJICHUS CHHTETUYCCKON
OHOJIOT .
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Hcnonvsosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmMumen

6 meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
AWLEKIIETOK U KJIOHUPOBaHUE
’KUBOTHBIX. MeTo | TpaHCIJIaHTalluH
A51ep KIETOK. Texnonocuu
0300pOBIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO3AUCEEHHBIX KYAbMYP.
JlemoHCTpanuu

Tabaub! 1 cxembl: «Kietounast
WHKEHEPUS»

OnuceIBaTh Ha KOHKPETHBIX MpUMeEpax
METO/Ibl KJIETOYHON UHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX M MOJHUKJIOHAIbHBIX
AHTUTEJI B MCIUIUHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH TSI CEJIBCKOTO XO3SIMCTBA U
MEIUITIHBI

16.3

XpOMOCOMHas U
reHHas UHXKEHepUs

XpoMOCOMHas U TeHHAsI UHKEHEPUSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIOCTHKEHUS 1
MEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXCHEPUH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEMbI TeHHON
WHXEHEPUHU.

JlemoHCTpanuu

Tabuuiibl u cxeMbl: «['eHHas
HUHXKEHEPUS)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHI: TEHHAs! NHKEHEPUS,
PECTPUKLMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUINKUE KOHIBI,
IIJIA3MU/bl, PECTPUKLS, IATUPOBAHMUE,
TpaHchopmalys, CKpUHHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOU(ULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJBI PENPOTYKTUBHOIO
Y TEPAINlEeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTMH U CIIOCOObI
T€HETUYECKOU NHIKEHEPUHU.
XapakTepu3oBaTh JOCTUKEHUS TEHHOU
UHXEHEPUU.
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O1eHuBaThH DKOJIOTHYECKUE U
ATUYCCKHUE MPOOJIEMbI KIIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI PA3BUTHS XPOMOCOMHOM
Y TCHHOW WHXXCHEPUHU

16.4

MemunuHckue
OMOTEXHOJIOT U

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I1I[P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeoyiogulx Kiemox.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeTbIO
obecneyeruss KOMOUHUPOBAHHOU
3auwumol om 6030youmeneti OPBU,
YCMAaHOB8IeHUe MOAEKYISAPHbIX
MeXaHu3Mo8 QYHKYUOHUPOBAHUS

PackpbIBaTh cosiepkaHNE TEPMUHOB U
MOHATUI: MEAUIIUHCKAS
OMOTEXHOIOTHS, METaO0OJIOMHBIN
aHaJIN3, FTCHOLICHTPUYECKUI aHAIIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepru3oBaTh METOIbI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [II{P-auarsocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooepaicawux eupycos,
8bI3bI8AIOWUX 0COOO0 ONACHbIe
3a60/1e6aHUSA YENIOBEKA U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI I€ATEIHLHOCTH
pa3liesioB U TeM [IporpammHOe cofepxaHue
/1 4acoB o0ydJaronmxcs

y4eOHOTO MpeaAMeTa

Tema «Sapoweﬂne " pasBUTHUE IBOJIIOIMUOHHBIX HpeIlCTaBJ'leHl/lﬁ B OMOJIOTHM»

11

BOJIIOIIMOHHAS 1
teopus Y. JlapBuHa

OBomonnonHas Teopus Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesarenpHocTs Y. JlapBuHa.
JdemoHcTpauuu

[Toptpersl: Apuctorens, K. JInnueu,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabauipl U cxembl: «CHCTEMA )KUBOU
npupoas (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3M
dbopmMupoBaHUs TPUCTIOCOOTICHUIA

Yy PaCT€HUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa myremectsus U. JlapsuHay,
«Haxonxu Y. JlapBuna»

PackpsiBaTh cojiepKaHue TEPMUHOB U
MOHATHN: KPEalMOHU3M, BU/I,
cucTeMaTuka, OMHapHas HOMEHKJIaTypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMienokia, Jlykpeuus
Kapa, JIx. Pes Ha pa3Butue KuBou
MPUPOIBI.

OuenuBath Bkiaja K. JIunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
spomonmto K. JIunnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnuecku oneHnBaTh
KPEAIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[TepeuncnaTh KyJabTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYYHbIE MPEANOCHUIKA

101



denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

IOSIBJIEHUS SBOJIIOLUOHHOMN TEOpUN

Y. /lapBuna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

M3narats CyliHOCTB HBOTIOLIMOHHOU
teopuu Y. JlapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHOTrpapuu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye cusl
HBOJIIOLIMY BHUJIOB
no Y. JlapBuny

JIBMOKyIIME CUJIbI SBOJIIOLMU BUIOB
no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHU3MOB, HACJIEICTBEHHAS
U3MEHYHUBOCTh, OOphOa

3a CyLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINH 0TOOD).
JdemoHcTpauuu

[Toptper: Y. JlapBuH.

Tabuuub! u cxembl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHue», «Ilopoasl
roiry0eit», «MHoroobpaszue
KyJbTYPHBIX (DOPM KaIyCThI»,
«ITopomp!l TOMAITHUX )KUBOTHBIX»,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
HBOJIFOLIUI

PackppiBaTh copepkaHne TEPMUHOB H
MOHSITUH: HACJIEICTBEHHOCTb,
W3MEHYHMBOCTD, HICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBAHUE,
€CTECTBEHHBII 0TOOD.

N3naraTh CymHOCTh YYCHUS

Y. JlapBuHa 00 HICKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JIBIXKYIIUE CHITbI
HBOJTIOIMHU BUIOB 110 [lapBuny.
[IpuMeHsTh 3HaHUSI O ABMKYIIUX CHTIAX
HBOJTIOIMHU BUIOB 10 [lapBuny

JU1s1 OOBSICHEHUST MHOTOOOpa3us BUJIOB,
MOPOJI JOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTCHUH
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpeiBaTh cosiepKaHue TEPMUHOB U
CUHTETHYECKOU sposronnu (CTD). HeittpasibHas MOHSTUI: TAPBUHU3M, MYTall1H,
TEOPHUH IBOJIFOLIMH Teopust 3BoJitoIuu. CoBpeMeHHast MYTallMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBIICHATH MPUYUHBI KPU3HCA
3Hau€HHE 3BOJIOLIMOHHON TEOpUn JapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHchopMaIiu 1apBUHU3MA
JeMoHCcTpanun B CHHTETHUYECKYIO TEOPHUIO IBOJTIOIIUU
[Moptpertsl: C. C. UeTBepHKOB, (CTD).
. Y. mansraysen, x. XonnenH, N3znarate ocHOBHbIE NostokeHus CTD.
J. K. benses. OuenuBatsh Brian ['. Jle @pusa,
Tabnuibl 1 cxembl: «OCHOBHBIE C. C. YerBepukona,
MOJIOKEHHUSI CHHTETUUECKOM TEOPUU N. U. llImaneraysena, /. K. bensesa
SBOIOLIAMD) B (hopmupoanue CTD.
OuenuBats 3HaueHue CTO
B (hOpPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB no teme 4
2 | Tema « MUKPO3BOJIIONNS U €€ Pe3yJbTAThID»

2.1 | Dransl 3 [Tonynsuus kak 3yieMeHTapHas PackpriBaTh conep:kaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3BoJirolr. CoBpeMEHHbIE MOHSATUIN: MUKPO3BOJIIOLIUS,
nporecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIIOIUS, MyTalliy, HOMYJISLIHS,
MHUKPO3BOJIIOLUS U pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIUY T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLIHUS. nonynauuid. U3smenenue renodonaa AJIEMEHTAPHOE SBOTIOLMOHHOE SIBJICHUE.
[Tomymsiiust — NOMYJISIUN KaK 3JIEMEHTAPHOE XapakTepu3oBaTh MUKPOIBOJIIOIUIO KaK
AJIEMEHTapHAs SBOJIFOLIMOHHOE SIBJICHHUE. 3aKOH STaN MOSIBJICHUS MPUCTIOCOOIEHUH 1

CAHNHHUIIA 3BOJJIIOINHA

IFCHCTUYCCKOI'O paBHOBECHUS

BU000pa30BaHusl.
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JIx. Xapau, B. BaitnGepra.
JdeMoHcTpauuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema IMposiBICHUS
3akoHa Xapau—BaitnGepray.
Jlaboparopnasi padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €IMHUILY YBOJIOLINH.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEoIINECs 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTH
y oco0ei 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKToOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4yaliHble HEHAPaBJICHHbIE
W3MEHEHHS 4acTOT aJIenen

B nonyJsinusax. DpQext ocHoBaTENS.
Apgexm 6ymwviiouHo20 coprviuKa.
CHudiceHue 2enemuyecko2o
PA3H000pa3Us: NPUYUHBL U CLeOCMBUSL.
IIpossnenue saghgpexma opeiigha cernos
8 OONLUUX U MANBIX NONYTAYUSX.
Murpauuu. M3onsuus nomyisuui:
reorpaduyeckas (IpoCTpaHCTBEHHA),
Ouosiornyeckast (penpoayKTUBHAs).
JdemoHcTpauuu

[Moptpetsi: C. C. UeTBEpUKOB,

3. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JIA1IUS, TeorpaduyecKas
(IpocTpaHCTBEHHAs ) U30JISIIMS,
ounonornyeckas (penpoyKTUBHAS)
m3oJisus, 3p ekt ocHoBaTes, dPpdexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AIEMEHTAPHbIE
(bakTOpPBI (IBUKYIINE CUITbI) SBOJIOLUU.
OuenuBath Bkaajg C. C. UeTBepukoBa,
0. Maiipa B pa3BUTHE 3BOJIIOLIUOHHOTO
YUCHHUSI.

OOBSACHSTH IPUYUHBI HEHANPABICHHOTO
JNEUCTBUSI DIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PAKTOPOB.

[IpuMeHSTh UMEIOIIUECS 3HAHUS
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Tabauubl U cxembl: «JIBHKyIIUE CHITBI
IBOJIIOIUNY, « DKOJOTrH4YecKast
V30U TIOMYJISILIUKA CEBAHCKOM
bopenny, «['eorpadudeckas n30ISIIHSI
JIMCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIBI JAyPCKOW»,
«ITonmyJISIMOHHBIE BOJHBI YACICHHOCTH
XHUIIHUKOB U KEPTB»

O ABMXKYILIUX CHJIAX SBOJIFOLIMH
1Sl OOBSICHEHUS IPUYUH Pa3HO00pasus
reHo(hoH/1a MOMYJISIIIUI OAHOTO BUA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOLIAN
(hakTOp PBOJIIOIIUU

EcrectBennsbIit 0TOOp —
HaIpaBJISIOMUN (HaKTOP SBOTIOIHUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pa3phIBaONIUi (IU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIUATBLHOTO MTOBEICHUS
KUBOTHBIX.

JdemoHcTpauuu

Tabauie! 1 cxeMbl: «CxeMa IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«HIyCcTpUAIbHBIN METaHU3MY,
«OKuBbIe UCKOITaeMbIe»

PackpeiBaTh copepkaHne TEPMHUHOB H
MIOHSATHUM: €CTECTBEHHBIN 0TOOD,
JBUKYIINANA OTOOP, CTA0MIH3UPYIOIIHIA
0oTOOp, pa3phIBarONIUil 0TOOP, MOJIOBOM
otbop.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JIBIDKYIIYIO U HATPABJISIFOIIYIO CUTY
HBOJTIOIUH, €T0 (POPMBI.

Pazmmuate opMBI €CTECTBEHHOTO
0TOOpa B MOMYJIAIHIX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopmM ecTecTBEHHOTO 0TOOpA.
OOBICHATB MPEATOCHUIKHY JIJIS1 IEHCTBUS
JBWKYIIEH U cTadmm3upyromen Gpopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oTOO0pa, enaTh BHIBOJbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHSTh IMEIOIIINECS 3HAHS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS TPOLIECCOB,
MPOUCXOSIINX B MOMYJISIUSIX BUIOB
OpraHU3MOB

2.4

[TpucnocobaeHHOCTh
OpraHMU3MOB Kak
pe3yJibTaT
MUKPO3BOJIIOIUN

[IpucnocoOaeHHOCTh OPraHNU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HHKHOBEHHE MTPUCTIOCOOTIEHUIA

y opranuzmoB. ApomMop¢o3sl 1
naunoananrtauuy. [Ipumepst
IPUCIIOCOOJIEHUH y OpTraHU3MOB:
Moposiornueckue, (U3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JeMoHcTpanun

TabauIiibl ¥ CXeMbL:
«IToxpoBUTENBCTBEHHAs OKpACKA
XKUBOTHBIX», «[Ipenympexnaromas
OKpacka *UBOTHBIX),
«DU3HOJIOTUYECKUE alallTallun,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCHUTEIILHOCTD.
Oo6opynoBanme: repOapun pacTCHUI;
KOJUIEKI[UY HACEKOMBIX; Uydesia NTHI] U
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
MPUCTIOCOOICHUH.

PackpbiBaTh coqiepikanue TepMUHA
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA AN TaIHsl.

[IpuBOANTH KOHKPETHBIE TPUMEPDI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdonorudeckue, GprU3U0IOTHICCKHE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
WIMO0aJanTallui y PACTEHUMN U
KUBOTHBIX.

OOBICHATH posib apOMOP(PO30B

B OCBOCHHUHU OPTaHU3MaMH HOBBIX CPEJT
oOuTaHwMs.

OOBSICHATH POJIb HIUOATATI TAITII

B IIPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
JIloka3bIBaTh OTHOCUTEIBHBIA XapaKTeP
MPUCTIOCOOJICHHOCTH U TPUBOAUTD
MIPUMEPHI OTHOCUTEIILHOCTH a1l TaITHi.
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JlabopaTopHasi paGora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHTEIbHAS 1eJIeCO00Pa3HOCTH.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WIMOAIANTAlNI Y PACTEHUN U
YKUBOTHBIX)»

PackpeiBaTh 3HaUCHHE IBIKYIIIUX CHII
ABOJIFOLMU B (DOPMUPOBAHHUU
MIPUCTIOCOOICHHIA

2.5

Bupn, ero xpurepun u
CTpYKTypa

Bwup, ero kpurepuu u CTpyKTypa.
JeMoHcTpanun

Tabuuubl u cxembl: «Kpurepuu Buaay,
«Bunpl-nBoiiHukm», «CTpyKTypa BUaa
B IIPUPOIEN.

Oo6opynoBanme: repdapun pacTeHU;
KOJUIEKIUY HACEKOMBIX; Yyyelia ITHUL] 1
3BE€pEU pa3HbIX BUJIOB.
JlabopaTropnasi padora

«CpaBHEHME BUOB

110 MOP(OJIOTUYECKOMY KPUTEPHUIO»

PackpsiBaTh copepkaHue TEPMUHOB U
MTOHSATHH: BUJ, KpUTEPHUH BHUJIA,
moauMop¢r3M, BUJIBI-IBOMHUKH, apea,
AKOJIOTMYECKasl HUIIIA, TTOMYJISIIHA,
BHJIOBOM KapUOTHII, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHIIBI.
XapakTepu3oBaTh KPUTEPUH BHJIA
(MopdostornyecKkuii, reHeTUUIECKUH,
OMOXUMHUYECKUM, TeOrpapuUecKui,
AKOJIOTHUYECKUM, OMOXUMHUYECKHUI).
OOBSACHITH HEOOXOIUMOCTD
WCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPHUTEPHUEB IS ONIPEACIICHUS BUIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHUBUIOBBIC TPYIIITUPOBKH.
OOBSICHATH MPUIHHBI CYIIIECTBOBAHUS
MOHO- M TIOJINTHITMYECKHUX BHJIOB.
CpaBHUBATH BUBI 11O
MOP(]OTOTHIECKOMY KPUTEPHIO
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2.6

Bunoobpa3oBanue kak
pe3ynbTar
MHKPOIBOITOIHH.
CBsi3b
MHUKPOAIBOJIIOINH U
AMUJEMUOJIOTHH

BunooOpa3zoBanue kak pe3yiabTat
MUKPOAIBOTIOIUH. M305sius —
KIIF0ueBOM (pakTop BUA000Opa30BaHUS.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb sBOMIONIMOHHOM OHOTIOTUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
napa3vuToOB U UX X03s51eB. MeXaHNU3MBI
(dbopMHUpOBaHUS YCTOWYHUBOCTH

K aHTHOMOTHKAM M CITOCOOBI OOPHOBI
C HEll.

JdemoHcTpauuu

Tabauiel 1 cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpaduyeckoe
BUI000pa30BaHuEe TPEX BUIOB
JaHABIICH, « IKOJTOTHYECKOE
BUJI000pa30BaHNE BUOB CHHUID,
«ITommmon el pacrenniny, «KamycrHo-
peAeUHbIN THOPUTY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUH: BUI00Opa30BaHNE, H3OJISIIHS,
KODBOJIIOIHSL.

XapaKkTepru30BaTh BUI000pa30BaHNE
KaK Pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH pOJIb U30JSIUUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30oBaTh Pa3IMUHbIE CITIOCOObI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaABIIMXCS PA3TMIHBIMU
CIOCOOAMH.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BUJ1000pa30BaHUS JJIs1 OOBSICHEHUS
MPUYUH MHOT000PAa3us BUJIOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repOapuu pacTeHHMA
OJIM3KUX BUI0B, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro yacoB no teme 14
3 | Tema «Makpo3BooLMs U €€ pe3yJabTaTbDy
3.1 | MakposBoJIrOIHs. 1 MeToabl n3y4eHus: MAKPO3BOIIOLUH. PackpbIBaTh cosiep>kaHre TEPMUHOB U
[laneoHTONMOTNYECKHE [TasmmeoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOIIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (punorenes), nepexoaHbie GOPMBI,
ABOJIIOLIMH (dbopMBI 1 HUITOTEHETHICCKUE PSIIBI (uUIOreHeTuYECKUe PAbI,
OpPraHHU3MOB. MAJI€OHTOJIOTUS.
JdemoHcTpauuu XapakTepu30BaTh MaKPOIBOIIOLIMIO KaK
TabauIbl ¥ CXEMBbL: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUI P JTOILAIN, KPYITHBIX TAKCOHOMUYECKUX €JIMHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBSACHATH 3HAYEHUE
smepb», «Creromnedanby, MMaJI€OHTOJOrNYCCKUX UCCIeJOBAaHUI
«Punnopute», «CeMeHHbIE JUTSI TIOJTy4YeHUs (PAKTOB DBOJIIOIIMH
NarOPOTHUKI. OpPraHHU3MOB.
O0opyaoBaHHe: KOJUIEKIIWH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsSKA HCKOTIAEMBIX OTHOCALIMXCS K IEPEXOAHBIM (POpMaM.
OCTAaTKOB OPraHU3MOB Ha3pIBaTh rpyImibsl OpraHu3MoOB,
1151 KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTuYeCKue PsIbl.
CpaBHUBATH MPOLIECCHI
MaKpO3BOJIFOIIMU 1 MUKPO3BOJIIOLNN
3.2 | buoreorpadudieckue 1 buoreorpaduueckue meTo bl n3ydeHust | PackpbiBaTh cosiepykaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBosoninu. CpaBHEHHE (DIOPHI U NOHSTUI: Onoreorpadusi, YHIEMUKH,
HBOJIIOLIUU (dayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduyeckue o6nactu 3emiu.
Buabl-sHIeMUKY U PETUKTHL.
JeMoHcTpanun

TabauIIbl ¥ CXEMBbL:
«buoreorpadudeckue 30HbI 3eMITIY,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapuu; KOJJICKIIUU
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ounoreorpaduu 115 U3YICHUS
HBOJTIOIIUU OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
o0acTu 3eMJI U OOBSCHATH PUINHBI
WX BBIJICIICHUSI.

CpaBHuBath Quiopy u hayHy MaTEpUKOB
U OCTPOBOB, PACTCHUS U KUBOTHBIX
pa3HbIX Ouoreorpaguueckux oomacTei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBIICHATH NPUYUHBI COXPAHEHUS
BHJIOB SHJIEMHUKOB U «OKHBBIX
HCKOTIAEMBIX»

3.3

DOMOPHUOTIOTUYECKHUE U
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/Ibl U3YICHUS
HBOJIIOIIUU

OMOpPHOJIOrMYECKUE U CPAaBHUTEIILHO-
MOPGOJOTHYECKUE METOIbI U3YUCHHUS
3BONIIOLMH. [ eHeTHUeCcKe MeXaHU3MBbl
ABOJIIOLIMU OHTOT'€HE3a U MOSBICHUS
SBOJIFOLIMOHHBIX HOBIIECTB.
['omonornyHbie ¥ aHATOTUYHBIE
oprassl. PyluMeHTapHbI€ OpraHbl 1
aTaBuU3Mbl. MOJIEKYJIIApHO-
reHeTH4eCcKue, OMOXMMUYECKUE U
MaTEMaTUYECKUE METOIbI U3YUECHUS
ABOJIIOLMHU. [ OMOJIOTUYHBIE T'€HBI.
CoBpeMeHHbIE METObI IOCTPOEHUS
(UIOreHEeTHYECKUX JIEPEBHEB.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE U AHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTBI, aTaBU3Mbl, ONOXUMUYECKas
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATH 3HAUEHHE YMOPUOJIOTHH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM F€HETUKH, OMOXHUMUH,
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XPpOMOCOMHBIE MYTaIlUX Y BOIIOLMS
TEHOMOB.

JeMoHcTpanun

IToptpetsl: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,

. I'ekkensb.

Tabmuiel 1 cxeMbl: «HadanpHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHEBIX JKHBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJIOTUYHBIC
Oopra"b, «PyAuMEHTBI», « ATABU3MBD»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IITUMITAH3EY.

O0opyaoBaHme: KOJUICKIINH,
repbapum, MyJISDKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH SIS U3yUCHHS
ABOJIIOIIMU OPTaHU3MOB.

Ouenusats Bkiag A. O. KoBasieBckoro
B Pa3BUTHE BOJIOIMOHHOTO YUCHHUS.
OnuchIBaTh TEHETUYECKUE MEXAHU3MBbI
HBOJIIOIIMU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIL.

[TpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOUW TOMOJIOTHH.

OnenuBarh 3HaueHUE OMOMHGOPMATUKHU
IUISL U3YYEHUS 3aKOHOMEPHOCTEN
ABOJTIOIUHN

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBONIOLIMU. [IpuHyun cmenvt yHKyul.
HeoGpaTumMocTs 3BOJIONNH.
AnanTyuBHas paavaius.
HepaBHOMEpHOCTH TEMIOB HBOJTIOIUH.
JeMoHcTpanun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPaTUMOCTB PBOJIIOIUH, a/IallTUBHAS
paauarus, HEpaBHOMEPHOCTh TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE TIIABHBIX
HAITPaBJICHUM DBOJIOLINH.
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Tabauusl 1 cxembl: «l TaBHBIE
HaIlpaBJIEHUS 3BOIIOLUNY, «O01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIIU3UPOBATh MPUYHHBI YEPEIOBAHUS
TJIaBHBIX HAPABJICHUHN SBOJIOLNH.
[IpuBOINUTH PUMEPHI MTPOUCXOKICHHUS
OPTraHUu3MOB OT
HECTIEHIHATM3UPOBAHHBIX IPEAKOB U UX
MIPOTPECCUPYIOLIEH CEaIn3aluu.
OOBIICHATH IPUYNHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIIOLIHH.

ITpuBOAUTH IPUMEPHI AAANITUBHOM
paauauy y OpraHu3MoB.

OOBICHATH TPUYHUHBI HEOOPATUMOCTU
ABOJIFOLIUN

Htoro yacoB no teme 6
4 | Tema «IlpoucxoxkaeHue u pa3BuTHE KU3HU HA 3emJie»
4.1 | 'mnorte3sl 2 HayuHbie TMIIoTe36I MPOUCXOKIACHUS PackpsiBaTh copepxaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emyie. AOUOTeHe3 U
nancnepmus. Jlonayunsie
MIPEJCTABIICHUS O 3aPOKICHUH KU3HU
(xpearmonusm). ['unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
U €€ ornpoBepxkenue onbitamu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue sKU3HU U
acTpoOHOJIOTHS.

JdemoHcTpauuu

[Moptpetsi: @. Penu, JI. Cnannanuanu,
JI. Iactep.

MOHATUM: KpealluOHU3M, BUTAJIU3M,
naHcrnepmusi, abUOTeHE3.

N3narath HayYHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OnennBats Bkiaxg @. Penn,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKICHHE )KU3HU Ha 3eMJIe.
[lepeuncnsaTh CTaauu pa3BUTHS KUZHU
Ha 3emie, COTIIAaCHO TeOpPHH OUOIo33a
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Tabauip! 1 cxeMbl: «CxeMa onbITa
@. Pean», «Cxema onbita JI. [Tactepa
M0 U3YYEHUIO CaMO3apOKIACHUS
JKU3HI

4.2

OCHOBHBIE dTaIlbI
HEOPraHUYECKON
ABOJIIOIAU

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
sBoonuu. [lnanerapuas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast dBOIONHS. AOHOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

n3 Heopranndeckux. Oneitr C. Muiepa
u I'. FOpu. O6pa3oBanue noaumMepon
u3 MoHOMepoB. KoanepBarnas
runoteza A.W. Onapuna, runoresa
nepBuYHOTO OynpoHa Jk. Xosaelina,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsr: C. Mumniep, I'. FOpu,

A. W. Onapun, [[x. Xonmgeiix,

I'. Ménnep.

Tabmuibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «IOtansl
HEOPTaHUYECKOU 3BOJIFOLIAM.

PackpeiBaTh coziepKaHue TEPMUHOB U
MOHSTUI: T€0JIOTUYECKast SBOJIIOLINS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAsS aTMOoc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapakTepu30BaTh OCHOBHBIE ITAIIbI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUYECKHN COCTAB
nepBUYHOM aTMocdepbl 3emu.
OuenuBath Bkiag C. Muepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUIST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE TpUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKIIH MPOLECCHI
T€HETUYECKOT0 KOIMUPOBAHUS U
dhepMeHTaTUBHASI aKTUBHOCT.
OO60CHOBBIBATh HEBO3MOKHOCTD

113



denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

BupryanabHnas 1adbopaTopHasi padora
«MogaenupoBanue onbIToB Muiiepa—
KOpu 1o n3ydennro abMOreHHOro
CUHTE3a OPraHUYECKUX COCIMHEHUN

B IEPBUYHON aTMOc(hepe»

MTOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emiie

4.3 | Ucropus 3emiu u Uctopusa 3emin u MeToIb1 €€ PackpsIBaTh coepkaHre TEPMUHOB U

METO/IbI €€ U3yUECHUS u3zyuyeHus. MlckonaeMble OpraHuuecKue | MOHATUN: T€0XPOHOJIOTHs
octatku. ['eoxpoHosorus u €€ MeToApl. | (OTHOCUTENbHAS, A0COJIIOTHAs),
OtHocuTenbHas ¥ a0COTIOTHAs OKAMEHEJIOCTH, METOBI
reoxpoHosiorus. ['eoxpoHonornyeckass | reOXpOHOJIOTHH, T€OXPOHOJIOTHYECKas
HIKaJa: 0HBI, 3PbI, IEPUOJIBL, FITOXU. 1IKasa: 30HbI, 3Pbl, IEPUOBL, SIIOXH.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBL: HCTOPUU 3EMIIH.
«I"€e0XpOHOJIOTYECKas KA. [TepeuncnsaTe pa3aemnsl
O6opynoBanue: KOJUICKIIUN r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKaMEHEJOCTEN, MOJE3HBIX OueHuBaTh 3HAUEHUE UCKOTTAEMbIX
HCKOIIA€MbIX; MYJISIKM OPTAaHUYECKUX OCTAaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlaGopaTopHasi padora OOBSACHSTH XapaKTep pacipeaeICHUsS
«/3ydenue u ONnrcaHrue NCKOMaeMbIX HCKOITa€MBbIX OCTaTKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATh METO/IbI A0COTIOTHON U

OTHOCHUTEIBHON I'€OXPOHOIOTUA
4.4 | HauanbHBIC STAIIbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpPMUHOB U
OpraHU4YeCKON aBoJiroruu. IlosBnenue u 3Bomtonus MOHSTUH: «IIOCJIEAHUN YHUBEPCAIbHbBIN
ABOJIIOLIUU MEPBbIX KIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKIETOUHBIE

MeTabom3ma. Bo3HUKHOBEHUE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE

OpTraHU3MBbl, IPOKAPHUOTHI, SYKAPHOTHI,
CUMOMOTreHE3.
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OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emJie coob1ecTB. CTPOMATONUTHI.
[IpoxapHuOTBI U SYKapUOTHI.
IIpoucxoxIeHnE SyKapuoT
(cumOuOreHes3). DBOJOIIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JeMoHcTpanun

Tabsuub! u cxembl: «HavanbHbie Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxemMa
00pa3oBaHUsl 3YKApUOT MMYTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYAJIbHbBIE ATAIIbI
OPTraHUYECKOUN IBOJIOLUU.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MIEPBBIX OJJHOKIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTENbCTBA TUIIOTE3bI
cuMOuoreHesa.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUM U IJIACTU], UX
MPOUCXOKICHNE OT IPOKAPUOTUIECKUX
KJIETOK.

JlenaTpb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
(dbopMupoBaHus sApa i NajdbHeHIIero
Pa3BUTHUSA )KU3HU Ha 3eEMIJIE.
XapakTepu3oBaTh TUIOTE3bI
MIPOUCXOXKICHUS BUPYCOB

4.5

DBOJIIOIUS DYKapUOT

[IpoucxoxeHne MHOTOKJIETOUYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OPTraHU3MOB.

JdemoHcTpauuu

[loptpert: U. 1. MeuyHUKOB.

Tabymibl M cxeMbl: «HayagbHbIE TaITbI
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOW MPUPOIBD)

PackpeiBaTh cojiepKaHUe TEPMUHOB U
MOHSATUM: TPOKAPUOTHI, DYKAPUOTHI,
MHOTOKJIETOYHOCTh, CTIEIIhaTn3aIus
KJIETOK, BUPYCBHI.

XapakTepu3oBaTh MPOUCXOKICHHE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKAPUOTUYECKUX U TPOKAPUOTUYECKHUX
OpPraHHU3MOB.

Ha3biBaTh 0CHOBHBIE apOMOP(HO3BI
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9YKApHUOT U OLCHUBATH UX 3HAYCHUC JIJIA
ﬂanbﬂeﬁmero Pa3BUTHA )KU3HU

4.6 | OCHOBHBIE ATAITBI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOpP(}O3bI MOHSATUHN: BOAOPOCIH, PUHUO(PHUTHI,
pPacCTUTEIBHOIO MHUpa pacteHul. BbIxoj pacTeHuil Ha Cylly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBNeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenus. [IporicxoxkaeHre IIBETKOBBIX | MTOKOJIEHHE (CIIOpOdHUT), TOJI0BOE
pacTeHuil. nokoJjieHue (raMeTour).
JleMoHCTpauMu [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauiel u cxeMbl: K ApoMopGh03bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacteHui», «Punnours», HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, pPacTEeHHI U OLIECHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCITN, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «llannopoTHHKWY, CpaBHUBATb 0COOEHHOCTH CTPOEHUS
«I"omoceMmeHHBbIe pacTeHus», «Oprauel | pacTEHHUH pa3HbIX OTACIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHbBIX OTIEIOB.
IIpakTnueckasi padbora
«M3yueHne 0coOEHHOCTEM CTPOCHHUS
pPACTEHUH Pa3HBIX OTIIECIOBY

4.7 | OCHOBHBIE dTaITBI OCHOBHBI€ 3Tanbl YBOIIOLUN PackpsiBaTh coqiepkaHe TEPMUHOB U

ABOJIIOLIMH YKUBOTHOT'O
MUpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd03bl JKHBOTHBIX. BeHacKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHSTUI: TPOCTEUILINE, TIITACTUHYATBIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULIBI,
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[TepBbie XOpAOBBIE )KUBOTHBIC. JKU3Hb
B BOJIE. DBOJIIOIMS ITO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKONUTAOMUX U nitull. [Ipunimn
KJIF04eBOTO apomopdo3sa. OcBoeHHE
0eCIM03BOHOYHBIMH U TTO3BOHOYHBIMU
YKUBOTHBIMHU CYIIIH.

JdemoHcTpauuu

Tabmuiel u cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPay, «K ApoMop(o3bl
JKUBOTHBIX», «IIpocreimey,
«KumeunomnonocTtHbiey, «Ilnockue
yepBu», «UneHuctonoruey, «Puioby,
«3E€MHOBOIHBICY,
«IpecMmbikatomuecs», «lITuusn,
«MiekonuTaromnme».
O0opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJIJICKITUH UTJIOKOXXHUX; CKEJIEThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJsia MTHI]
Y 3BEPEU.

IIpakTnueckasi padbora

«M3yueHne 0coOEHHOCTEM CTPOCHHUS
MTO3BOHOYHBIX JKUBOTHBIX)

MJIEKOIIMTAIOIINE, SKTOIEPMA,
DHTOJAEPMA, ME30JI€PMA, IBYCTOPOHHSS
CUMMETPHUS, TEINIOKPOBHOCTb.
[lepeunciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH KUBOTHOTO MHpA.
Ha3bIiBaTh OCHOBHBIE MpeajanTaluy,
CIOCOOCTBOBABIIUE BBIXO/1Y KUBOTHBIX
Ha Cymly.

OneHuBaTh 3HAYECHUE PA3BUTUS
HEPBHOU CUCTEMBI IJIs PUCTIOCOOTIEHUS
’KUBOTHBIX K YCIIOBUSIM OKpY Karolen
CpeBbl.

OOBACHATH IPUUHUHBI HIBOJIFOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOITUTAIOLIUX
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4.8

Pas3Butue xxn3uu
Ha 3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MpoOTEPO30H,
I1aJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
reoJIOrH4eCKuX mporueccoB. [losaBneHne
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciuoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHE KPU3UCHI TTPONLIOTO.
[IpuuuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobennocTt. [Ipo6iema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuibl u cxembl: «Pa3BuTne xxu3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButue
YKA3HU B TTAJIE030MCKOU 3pe»,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KATHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxebakTepuu,
[IMaHOOAKTEPHH, POTEPO30H,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OeJIeMHUTHI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MAaCCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBaMBaTh 3aBUCUMOCTD MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIMMATa U MPOIIECCaMU
B KUBOM MIPUPOJIE.

OOBSICHATH MPUYUHBI pacIBETa
CUCTEMATHYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanM3upoBaTh NPUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3spiBath 0OCHOBHBIE apOMOPGHO3BI
pPacTeHU U )KUBOTHBIX.
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[TpuBOANUTE IPUMEPHI IEPEXOTHBIX
dbopM opraHu3mMoB.
AHaIM3UpOBATH ITyTH PELICHHUS
poOIeMBbl COXpaHEHHUS
OnopazHoo0Opasus Ha 3emJie

4.9

CoBpemeHHas cucteMa
OpraHUYeCcKOTo MUpa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [IpuHnumne! kaaccupukamm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JeMoHcTpanun
Tabsauubl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUpay

PackpbIBaTh cosiepkaHre TEPMUHOB U
MOHATUH: OAKTEPUH, APXEH, BHICIIINC
pactenus, 3eJ1EHbIE BOJLOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIC,
XBOIIIEBUIHbBIC, TUIAYHOBUIHBIE,
TOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIE,
MPOTHUCTHI, KAIIICYHOITOJIOCTHBIE,
MJIOCKUE YEPBU, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOP/IOBBIE,
rpuOBbI, TUIIAHUKU, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMAaTHUCCKHEC
IPyIIB OPTaHU3MOB.

OOBSACHITH MPUHIIMIIBI KJIACCUPUKAITIN
OpPTaHHU3MOB.

[TepeuncriaTh OCHOBHBIC TPU3HAKU
MPOKAPHUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KpaCHBIX U OypbIX BOAOPOCTEH.
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[IpuBOINTH TPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKUX IPYTII
OpPraHU3MOB

HToro yacoB no teme 15
5 | Tema «IIpoucxo:xaeHue 4eji0BeKa — aHTPONOTeHe3»
5.1 | AuTpononorus — 1 Paznensl u 3a1a4n aHTPOIOJIOT U . PackpwiBatTh copepkaHue TEPMUHOB U
HayKa O 4eJIOBEKE MeTob1 aHTPOIIOJIOTHH. MOHSATUM: aHTPOMOJIOT s, MOp(dOJIOTHS,
JeMoHCcTpanun AHTPONOreHE3, AaHTPOIIOMETPHS,
Tabsuubl U cxeMbl: «MeTo bl PEKOHCTPYKIUS, apXEOJIOTHS,
AHTPOIIOJIOTUIY. STHOrpadusl.
OobopynoBanme: MyJsiKu HaspiBaTh pa3aensl ¥ 3a1a4u
OKaMEHEJIO0CTEN, IPEAMETOB aHTPOIIOJIOTHH.
MaTEPUATBHOU KYJIBTYPhI IPEIKOB XapakTepu3oBaTh METObI
yesoBeka; hortorpaduu HaxXo010K AHTPOMOJIOTMHU M CPABHUBATH UX MEKY
MCKOMAEMbIX OCTAaTKOB YEJIOBEKA co00Ii1.
BrisiensaTh BONpoCkl 3BOTIOLUH
YeJI0BeKa, UCCIIEAYEeMbIe TTPU MTOMOIITU
Pa3JIMYHBIX METOAOB
5.2 | Pa3zButune 1 CraHoBIIEHUE IPEICTABICHUI PackpsiBaTh copepkaHre TEPMUHOB U
MPEICTABICHUM 0 MPOUCXOXKJACHUU YEIOBEKA. MOHSATUI: aHTPOIOTE€HHAs TEOPHS,
O IPOUCXOKICHUN Penurvosneie Bo33peHuUs. TpynoBas Teopusi, Homo sapiens.
YeJIoBeKa CoBpeMeHHbIE HAYYHBIE TEOPHH. OuenuBath Bkiaa Y. lapBuna

JdemoHcTpauuu

IHoprper: Y. /lapBuH.
Tabauie! 1 cxeMbl: «MeToabl

AHTPOIIOJIOTHUI.

B Pa3BUTHE NPEICTABICHUI

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE PEACTABICHUS
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ObopynoBanme: MyJsiKu
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUaIbHOU KyJIbTYPhI PEIKOB
YenoBeka; penpoaykuuu (potorpadumn)
KapTUH ¢ MU(OTOTHICCKUMHU U
OMOJIEHCKUMU CIOXKETaMU
IIPOUCXOKICHUS YEJIOBEKa

O IIPOUCXOKIECHUH YEJIOBEKA C IMIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHHS YEIIOBEKA

53

MecTo yesioBeka
B CUCTEME
OpraHUYeCcCKOTO MUpa

CX0J1CTBO 4YeIOBEKA C )KUBOTHBIMU.
CucreMaTuuecKoe MOJIOKEHNE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YeJI0BeKa C )KUBOTHBIMMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
aMOpHoIOTHYECKUE, (PU3UOIIOTO-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus yenoBeka OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpauuu

Tabauiel U cxembl: «I 0JOBHOM MO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbY, «CKeNeT YesioBeKa 1
CKeJIeT UMIIaH3e», «PyIuMeHThI 1
aTaBU3MBbD».

Oo6opynoBaHme: CKENET YETIOBEKA,
MOJIEJIb Yepera YeIoBeKa U yeperna

PackppIBaTh cosiepkaHre TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YEIIOBEKA,
MPSMOXO0XKICHHE, BTOPAst CHTHATIbLHAS
cuUcTema.

OnpenensaTh CUCTEMATUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTaHUYECKOM
MUpE.

BbIABIATH 4epTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKa U )KUBOTHBIX.
XapakTepu30BaTh CBUIETEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTETHHO-MOP(DOIOTHUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB 1
PYJIMMEHTOB y YEJIOBEKA.

OnuceIBaTh MPU3HAKHU YCIIOBEKa,
c(hOpMHUPOBABIIIUECS B CBSI3H

C Ip€BECHBIM 00pa30M KHU3HU MPETKOB
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IIMMIIaH3€; MOJIETb KUCTH YEJIOBEKa U
KHCTH ILIAMITaH3E.

JlabopaTopnasi paGora

«M3yueHne 0coOEHHOCTEN CTPOEHMUS
CKEJIETa YEJIOBEKA, CBA3AHHbIX

C IPAMOXOXKIACHUEM»

U TIPSIMOXOKICHUEM.

BbIABISTH MPUUMHBI 0COOEHHOCTEH
CTPOEHUS Yeperna 4yeJoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3ZHBIMHU
00e3bsIHaMHU.

CpaBHUBATH OPYAUNHYIO AEATEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBaTH 0COOCHHOCTH BBICIIECH
HEPBHOU JIESITEILHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBWKyIIIME CUITBI JIBrokytiue cuiibl ((hakTophl) PackpsIiBaTh cojiepKaHue TEPMUHOB U
(dakTopsI) aHTpOMoreHe3a: OMOJIOTHYECKHe, MOHSATHI: HACIEACTBEHHAS
aHTpPOIOreHe3a coruanbHbie. COOTHOIICHUE W3MEHYUBOCTbh, €CTECTBEHHBIN 0TOOD,

OMOJIOTUYECKHUX U COIIMATBHBIX opyAuiiHas AeSTEIbHOCTb, TPYIIIOBOE
(GbakTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JeMoHCcTpan UM XapakTepu3oBaTh JIBHXKYIIHE CUIIbI
Tabsuibl U cxeMbl: «/[BrKyIIMe CUilbl | aHTPOIOTEeHE3a: OMOJOTHIECKUE U
AHTPONOTEHE3aY. COLIMAJIbHBIC
OobopynoBanme: MyJsKUA IPEIMETOB
MaTepUaibHON KYJbTYPhI MPEIKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTAANN OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaTh copepkaHre TEPMUHOB U

AHTPOIIOI'CHE3a

PanHue yenoBekooOpa3Hble 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKH YeI0BeKOOOpa3HbIX
00€3bsIH U JII0Jeil. ABCTPAJIONUTEKH —
JNBYHOT'ME NPEIKH Jiroaeu. Uenosek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMoXOasIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JICHUCOBCKHUM U€JI0BEK, YeoBek
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yMEJIbIi, IEPBbIC U3TOTOBIICHUS
opyauil Tpyaa. Uenosek
MPAMOXOIAIINN U TIEPBBIN BBIXO/I
mrozeit 3a mpeaensl Adpuxu. YeaoBek
reiaenb0epreKuii — 00miA IPeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3ymMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XOJIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM 4€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AQpukH.
IIaneoreneTrka u mMajacoreHOMHMKA.
JeMoHcTpanun

[Moprpertst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOauIbl U CXEMBI: « DBOJIIOIIMOHHOE
JPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenslit», «HenoBek
MPAMOXOISIIUIY, «JIeHUCOBCKUI
yenoBeky, «Heanaepranbuby,
«KpomanboH1b, «IIpegku yenoBekay.
Oo6opynoBanme: MojeIM TOpca
MPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUaIbHON KYJIbTYPhI MPEIKOB
YyeJoBeKa

pa3yMHBII COBPEMEHHOTO TUIIA,
[IaJICOr€HETHKA.

XapaxkTepu3oBaTb OCHOBHBIE CTA/INH
aHTPOIIOTEHE3A.

BbISABIATE NPOrpeCCUBHBIE YEPTHI,
MOSIBUBIIKECS Y NPEAKOB YEIOBEKa
Ha Pa3HBIX CTAIUIX aHTPOIIOTEHESA.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBATh IPEICTABUTENIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6 | OBomonHs DBOJIIOLMSI COBPEMEHHOTO YEJIOBEKA. PackpsiBaTh cojiepKaHue TEPMUHOB U
COBPEMEHHOI'0 EctecTBeHHBII OTOOP B MOMYIIAIUAX MOHSATUN: MyTallMOHHBIN IIPOLIECC,
YeJI0BeKa yesioBeka. MyTalMOHHBIN MPOLIECC U noIMMOphU3M, MOMYJISIIUOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, Apeiid) reHOB, MUTpaIIHs,

BOJIHBI, Ipei reHoB, MUTpanus u «3(hdexT ocHOBATENS.

«3(deKT oCHOBATEIISD» B TOMYJISITUIX XapaKkTepru30BaTh POJIb ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0T0OOpa B MOMYJISALUAX COBPEMEHHOTO

JdemoHCcTpauuu yeJIoBEKa.

Tabnuiibl U cxeMbl: «ITamnbl 3BoJitonuu | OIleHUBaTh POJIb MYyTAIMOHHOTO

YeJIOBEKa» nporiecca, NOnyJSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B BOJIFOLIUN TOMYJIALINI
COBPEMEHHOTO YEJIOBEKA.
[IpuBOUTH TpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIHOHHbBIE
BOJIHBI B DBOJIIOLIMM COBPEMEHHOTO
YeJioBeKa

5.7 | UenoBeueckue pachl. Yenoseueckue pacel. [Ionsatue o pace. | PackpbiBath coiep:kaHie TEPMUHOB U

MexaucuuInInHapHbIe
METObI aHTPOITOJIOTHH

Bbonpmme pacer: eBporneonHast
(eBpasumiickasi), aBCTpaIo-HETPOUIHAS
(3KBaTOpUAIbHASA ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u
IyTH pacceJeHMs YyeaoBeKa 1o
ianere. ENMHCTBO yenoBevecKux pac.
HayuHast HeCOCTOSATENBHOCTh pacu3Mma.
[Ipucrnoco6ieHHOCTh YenoBeKa

K Pa3HbIM YCIOBUAM OKPYKaIOIIEH

MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIIIUX
pac 4esjoBeKa: eBPOINEeOUIHON
(eBpa3uiickoii), aBCTPaJIO-HETPOUTHON
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKAHCKOM).

BBIABISATS MPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKUX pac.
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cpensbl. Bausinue reorpaduueckoit
cpenbl U npeiida reHoB

Ha MOP(OJIOTHIO U PUZUOTIOTHIO
YEJIOBEKa.

MexIucuUIInHaApHBIE METOIbI

B pusnueckoi (0MoI0rnyecKoi)
AHTPOIIOJOTUHU. DBOIIOLIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX MOIMYISALNAN.
buoconmansHbie HCcCien0BaHUS
pupoabl yenoseka. MccnenoBanne
KOABOJIIOIIMU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHcTpanun

Tabnauibl u cxembl: «Packl uenoBekay.
IIpakTnueckas padora

«3yueHue 2K0I0rnYecKuX aganTaluii
YEJIOBEKa

[IpuBOAMTH IPUMEPHI AN TUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIIOJIEW C paCOBBIMU IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIIHOCTh PACU3Ma

HToro yacoB 1o Teme 10
6 | Tema «IK0JI0OTUSI — HAYKA 0 B3AUMOOTHOIIEHUAX OPraHNU3MOB  HAIOPTAHM3MEHHbIX CUCTEM C OKPY:Kalouiei
cpenoin»
6.1 | 3apoxneHue u 1 3apoKIEeHUE U Pa3BUTHUE SKOJIOTHH PackpsiBaTh coepkaHre TEPMUHOB U
pa3BUTHUE KOJIOTHHU B TpyAax A. 'ym6onbara, K.®. Pynbe, | moHsTHii: 5K0I0THS, ayTIKOIOTHS,

H.A. CesepuioBa, J. I'ekkens,

A. Tenciu, B.H. Cykauéa. Pa3gensi u
3a1a4uu SKooruu. CBs3b HKOJIOTUU

C IpYTrUMHU HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJISALIU K.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
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JeMoHcTpanun

[HoptpeTtsl: A. ['ymGonbar,

K. ®@. Pynse, H. A. CeBepuos,

. I'ekkenb, A. Tencnn, B. H. Cykaués.
Tabmunel U cxeMbl: «Pa3ensl

SKOJIOT M

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HayKU.

[IpuBoAMTH IPUMEPHI 0OBEKTOB
U3YYEHHUS DKOJIOTUU.

HaspiBaTb OCHOBHBIE 3a/1a41, CTOSIIIIUE
nepes y4€HbIMU-3KO0JIOraMU.

Y cTraHaBIMBaTh B3aMMOCBS3b YKOJIOTUN
C IpyTMMHU HayKaMH

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIIOBEKA

Metoapl 3xomoruun. Ilomesbie
HaOII0ICHUS. DKCIIEPUMEHTBI

B 9KOJIOTHUH: TIPUPOIHBIE U
nabopatopHbie. MoaenrpoBaHue
B OKOJIOTUU. MOHUTOPUHT
OKPY’KarOIIEH CpeJibl: JOKAIbHBIM,
pEruoHAIBHBIN U TJI00ATBHBIIN.
3HaYeHME HKOJIOTHYECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEeJIOBEUYECTBA C IMIPUPOJION.
DOopMUPOBAHUE IKOJIOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Ta0auie! ¥ cxeMbl: «MeTobl
3KoJIoTun», «CxeMa MOHUTOPUHTA
OKPYXaroUIEH CPEIbI».

PackppIBaTh cosiepkaHre TEPMUHOB U
TIOHSITHI: IT0JIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METO bl YKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOIEHUH B DKOJIOTUH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpPYXKarloIIel CpeIbl Kak METo1a
DKOJIOTHYECKUX MCCIIETOBAHU.
OO0OCHOBBIBATH 3HAUECHHUE
AKCTICPUMEHTOB B KOJIOTHYECKUX
HCCIIEOBAHMSIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOTHBIC IKCIIEPUMEHTBI KaK METOIbI
YKOJOTHYECKHUX HCCJICIOBAHUM.
OrneHnBaTh 3HAYCHUE TIPOTHOZUPOBAHUS
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JlabopaTopHasi paGora
«M3yueHue MeToJ0B IKOJIOTUYECKUX
HCCIIEA0BAaHUI

KaK METO/1a DKOJIOTUUECKUX
HCCJICJOBAHMM.

O00CHOBBIBAaTbH HEOOXOJUMOCTD
DKOJIOTHYECKUX 3HAHUHN

TUTSI COBPEMEHHOTO YEIIOBEKA

Hrtoro yacoB no teme 3
7 | Tema «Opranu3msl U cpeja 0OMTAHUD)
7.1 | Dxomnoruyeckue 1 Dxonornyeckue (HakTopsl U PackpsiBaTh copepkaHre TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSL. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Knaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OnoTHYecKue, aHTpororeHHelie. Oo1ue
3aKOHOMEPHOCTH JIEUCTBUS
sKojoruyeckux ¢pakropos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTS.
DBPUOMOHTHBIC M CTCHOOMOHTHBIE
OpTraHU3MBI.

JlemMoHcTpanun

TabauIel U cXeMbl: « IKOJIOTMIECKUEC
(bakTopbI».

Oo6opynoBanme: repbapuu u
KOJUTICKITUU PACTCHUH 1 )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
dbakTopoB

OMOJIOTUYECKUN ONTUMYM,
OTpaHUYMBAIONTUHN (JIUMUTHUPYIOIIHI)
dakrop.

KnaccuduimpoBath 3K010ruuecKue
(baKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JICUCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
OOGO0CHOBBIBATH JICUCTBUE 3aKOHA
ONITUMYyMa M 3aKOHA OTPAaHHUYHBAIOIIIETO
dakTtopa.

ITIpuBOoAUTE pUMEPHI:
WJUTIOCTPUPYIOIIHNE ACHCTBUE MpaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIICTO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOUOTHYECKUE
daxTopsl. CBET Kak
YKOJIOTUUECKUU

dakxTop

Abunotnyeckue paktopsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OpraHU3Mbl. JKOJOTUYECKUE
TPYIIbI pACTEHUN U )KUBOTHBIX

10 OTHONIEHUIO K cBeTy. CUTHaNIbHAS
poJib cBeTa. POTONEPHOIU3ZM.
JeMoHcTpanun

Tabnuibl u cxembl: «CBeTOBOM
CIIEKTP», «DKOJIOTUYECKHUE TPYIIIIbI
YKUBOTHBIX 10 OTHOIIEHHUIO K CBETY.
Oo6opynoBanme: repOapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTECHUI;
CBETOJIFOOMBEIC, TEHEIIOOMBEIC U
TEHEBBIHOCIIMBBIE KOMHATHbIC
pacTeHusl.

JlabopaTropnasi padora
«BpIsIBIEHUE TPUCTIOCOOICHU
OpPraHu3MOB K BIIMSTHUIO CBETa

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICCTBUE CBETA KaK
HKOJIOTUYECKOTO (haKkTOopa.

CpaBHUBATH JIEUCTBUE PA3HBIX
Y4aCTKOB COJIHEYHOTI'O CIIEKTpa

Ha OPraHU3MBI.

BrIsSIBISITE 0COOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH PACTEHHUI pa3HbIX
JKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY (CBETOJIOOMBBIE, TEHETIOOUBEIE,
TEHEBBIHOCIIUBBIE).

ITIpuBOANTE IPUMEPHI PACTEHUN PA3HBIX
JKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY.

BoIBISATE OCOOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH JKUBOTHBIX Pa3HbIX
AKOJIOTUYECKUX TPYMI [0 OTHOLIEHHIO
K CBETY (JIHEBHBIE, CyMEPEUHbIE,
HOYHBIE).

[IpuBOIUTH TPUMEPHI FKUBOTHBIX
Pa3HBIX YKOJOTUYECKUX TPYIII

110 OTHOUIIEHHUIO K CBETY.
OO60CHOBBIBATH 3HAYCHUE
dboToneprnoan3Ma B )KH3HU OPTAHU3MOB
U JUIsl TPAKTUKU CEITbCKOTO

X0351CTBa
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7.3

AOuoTtnyeckue
(bakxTophI.
TeMmneparypa kak
AKOJIOTUYECKHUM

bakTop

TemrmiepaTtypa Kak 3KOJIOrMYE€CKUI
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha opraHu3mel. [IoMKkuII0TEpMHBIE U
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

JeMoHcTpanun

Tabsuupl u cxembl: «TemIokpoBHbIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLUHU TETIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
pacTEeHUid; Yydesia TULL U 3BEPEil.
JlabopaTopHasi padora
«BbIsiBIIEHHE TPUCTIOCOOTICHUIA
OpPraHU3MOB K BIIMSIHUAIO TEMIIEPATYPbD»

PackpeiBaTh cosiepKaHue TEPMUHOB U
TIOHSITUI: TEMIIEPATYPA,
MONKWIOTEPMHBIE (XOJIOJJHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOM03, 3BPUTEPMHBIE
OpraHU3MBbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJIALUS.

XapakTepu3oBaTh JICUCTBUE
TEMIIEpaTypbl HA OPTAHU3MBI.
BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
KA3HENAEATEIbHOCTA MOUKMIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) 1 TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
IIpuBOANTE IPUMEPHI MOMKUIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEJEATEIIbHOCTH TEIIOIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHuil.

[TpuBOANTH IPUMEPHI TEIIIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHuil.

[TpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuoTtnueckue BrnaxHOCTh KaK 3KOJIOTUYECKUN PackpsIBaTh coepkaHre TEPMUHOB U
daktopsl. BnaxxHocTth dakrop. [Ipucniocobienus pacTeHuin MOHSTUH: BIAKHOCTD, TUAPODUTHI,
KaK 9KOJIOTMYECKUI K MO/JIEP>KaHUI0 BOJHOTO OaaHca. rurpouTel, Me30(hUTHI, KCEPOPUTHI,
daxTo Knaccudukanus pacrenunii ’KUBOTHBIC: BOJIHBIE, ITOJYBOHBIE,

M0 OTHOIIEHUIO K BOJIE. Ha3eMHbIE.
[TpucnocobmeHus KUBOTHBIX XapakTepu30BaTh ACHUCTBUE BIAXKHOCTH
K U3MEHEHUIO BOJIHOTO PEXHUMa. KaK 9KOJIOTHYECKOT0 (pakTopa.
JleMoHCcTpauum BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
Tabauib! u cxembl: «PU3HONIOTMUECKUE | )KU3HEICATEIIBHOCTH PACTEHUH Pa3HBIX
aZanTaIuy >KUBOTHBIX). HKOJIOTMYECKUX TPYIII O OTHOIIEHUIO
Oo6opynoBanme: repdbapun pacTeHUM, | K BOJE.
OTHOCSIIIMUXCS K TUTPOdUTaM, [IpuBOAUTH IPUMEPHI PACTEHUHN Pa3HBIX
KcepopuTam, Me30(pUTaM, KOMHATHBIE | SKOJOTHYECKUX TPYIIIT IO OTHOIICHHIO
pacTeHus JaHHBIX TPYIII. K BOJIC.
JlaGopaTopHasi padora BBISBISITE aHATOMUYECKHE U
«AHATOMUYECKHE OCOOCHHOCTH (u3nosoruuecKue NpucrnocoOIeHus
pacTEeHMI U3 Pa3HBIX MECT OOUTAHUS» | )KMBOTHBIX K M3MEHEHHIO BOJHOIO
pexrMa.
[IpuBOAWTH IPUMEPHI BOTHBIX,
MOJTYBOJAHBIX M HA3E6MHBIX JKHBOTHBIX
7.5 | Cpenpl obutanus Cpenbl 0OuTaHus OpraHu3MOB: BOAHAsA, | PackpbIBaTh cojiepKaHUE TEPMUHA

OpraHu3MOB

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
rTyOWHHAs TTOIMTOYBEHHAS,
BHyTpuOpranusmMeHHast. ®u3uxo-
XUMHUYECKHE 0COOCHHOCTH CPe/l
oOuTaHUs OPraHU3MOB.

«cpena oOOUTaHUS.

XapaxkTepuzoBaTh 0COOCHHOCTH
BOJIHOW, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, TTTyOMHHO MOANOYBEHHON U
BHYTPHUOPTaHU3MEHHOM Cpe/l 0OMTaHUs.
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[Ipucnoco6ieHust OpraHu3MoB K 5KU3HU
B Pa3HBIX Cpefax.

JeMoHcTpanun

Tabnuibl U cxembl: «Cpelibl 0OMTaHUs
OpPTaHU3MOBY.

O6opynoBanme: KOJUICKIIMU
KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCJIOBHSI pa3HBIX CPEIl OOUTAHMSI.
BBISIBISTE 4epThI IPUCIIOCOOICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpenax
oOHTaHUS.

[IpuBOAWTH IPUMEPHI OPTAHNU3MOB,
0oOMTAIONINX B Pa3HBIX Cpeaax

7.6 | buonornueckue buonornueckue purmbl. BHenHue u PackpsIBaTh copepkaHue MOHATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC U «OUOTOTUYECKUE PUTMBI».

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco61eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MECHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
AKU3HH. [IpuBOIUTH IPUMEPHI TPOSIBIICHUS
JeMoHcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HbBIX
Tabnuiel u cxeMsbl: «buonornyeckue OpPraHu3MOB.
PUTMBD. BbIABISTH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanue: repdbapun u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUICKIIMM PACTEHUM U )KUBOTHBIX, YCJIOBUM KU3HHU.
o0JagaronmMx 4epTamMmu OnuchiBaTh CE30HHBIC SIBJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PaCIPOCTPAHEHHBIX
V3MEHEHHUSIM YCIIOBUM KU3HU B CBOCH MECTHOCTH

7.7 | XXuznenusie GopMbI KvizHeHHBIE POPMBI OPTAHU3MOB. PackpriBaTh cojiep:kaHue MOHATUS

OpraHu3MOB

[TonsTue o )ku3HeHHOH hopme.
XKuznennsle (opMbI pacTeHUI:
JepeBbsl, KyCTAPHUKHU, KyCTAPHUYKH,

«GKU3HEHHAasi popMa OPraHu3May.
BrIsBIsITE 0COOEHHOCTH CTPOEHUS U
KU3HEESATEIIbHOCTH PACTEHHUM pa3HbIX
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MHOTOJIETHUE TPABbI, OTHOJIETHHE
TpaBbl. JKu3HeHHbIe OPMBI KUBOTHBIX:
TUIPOOHOHTHI, TCOOMOHTHI,
a’3poOuoHTHL. OCOOCHHOCTH CTPOCHHUS U
o0pasza >KM3HH.

JeMoHcTpanun

TaOauisl u cxeMmsl: «Ku3HeHHBIE
(dopMbI pacTeHui», « Ku3HeHHbIe
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapun U
KOJUICKIINY PACTEHUH U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (popM.

[TpuBOANUTE IPUMEPHI PACTEHHI PA3HBIX
KU3HEHHBIX (OPM.

BbIsBIATE 0COOEHHOCTH CTPOSHUS U
KU3HEIEATeIbHOCTH )KUBOTHBIX Pa3HBIX
’KMU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KM3HEHHBIX (hopM

7.8

buotnueckue dhakTopbl

buotnueckue gakropsl. Buasl
OMOTHUYECKUX B3aUMOJIEUCTBHIL:
KOHKYPEHIU S, XUIIIHUYECTBO, CUMOMO03
u ero (opmsl. [lapazutusm,
KOOIEepalus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYeCcTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMUYECKHUE,
dbopuueckue, padpuieckue). 3HaUCHHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpPEJIE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
WCKIIFOUCHMUSI.

JeMoHcTpanun

Tabuuibl ¥ cxembl: « IKOocUcTEMA

PackpsiBaTh coaep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCaJIU3M, HETpopuIeCcKue
B3aMMO/JICUCTBUSI.

XapaxkTepu3oBaTh BUAbI ONOTUUECKUX
B3aMMO/ICHCTBUM.

OOBSACHTH CYIITHOCTh KOHKYPEHIINU,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaliu3Ma, KOMMEHCaI13Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
OueHuBaTh 3HaYECHUE OMOTHYECKUX
B3aMMOJICHCTBUH JUJIS CYILIECTBOBAHMS
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IIUPOKOJIMCTBEHHOIO JIECAY,
«IDKocHCTEMa XBOMHOTO JIecay,
«ermm muTanus», « XUITHAYECTBOY,
«ITapazutuzmy», « KOHKypeHIHs»,
«Cumbmo3», «KomMeHcanm3my.
O0opynoBaHue: KOJUICKIIUU
YKUBOTHBIX, YU4aCTBYIOIIUX

B PA3IMYHBIX OMOTHYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO UCKITFOUCHUS

B3aMMOJICVCTBUAX
HToro yacos no Teme 9
8 | Tema «9Ko0/10TUsI BUAOB U MOMYJIAIUI»
8.1 | Dkonormueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpeiBaTh coneprkaHue MOHATUS
XApaKTEPUCTUKU nonyJanuu. [omysius kak CTIOTTYJISILIUS.
MONYJISILAN ouonoruyeckas cucrema. Posib OueHnBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepoOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyJyAnui. OCHOBHBIE MTOKA3aTeNN
HNOMYJISIUU: YACICHHOCTb, IJIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUSL.
JdemoHcTpauuu

TabauIel U cxeMbl: « IKOJIOTHIECKUE
XapaKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B () OpMUPOBAHUY MPOCTPAHCTBEHHOM
CTPYKTYPbI MOMYJISIIUNA.

IIpuBOAUTE pUMEPHI TOMYJISALAN
Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MONYJISIIIUN: YUCJIIEHHOCTh, TIJIOTHOCT,
BO3pACTHAs U MOJIOBasi CTPYKTYpa,
POXK1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHUS.
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IOIIYJI I, ((BOSpElCTHBIG IMUpaMuabI
I[MOITYJIAIT U

8.2 | Dkonormueckas DKoJIornyecKasi CTpyKTypa nmonyJisiiiuu. | PackpsIBaTh coJiepKaHUE TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MOy JIALHH. MOHSTUI: TMHAMHUKA NOMYJISIUAH,
MOMYJISALIAH. JIMHAMUKA MOIYIIAIUHN U €€ pErysius. | OMOTUYECKUI TOTEHINAI ITOIYJISLINY,
JlnHaMuKa nonyJIsiun BroTHyeCcKuii MOTEHIHAI OMY/ISIHK. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U €€ peryisauus MonenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJsinuu. Kpuseie pa3MenieHus 0cooe MonyJasuuu
BbDKUBaHMs. Peryisnus 4ucieHHOCTH | Ha 3aHUMAEMOM TEPPUTOPHH.
HNOMYJISIUN: POJIb (DAaKTOPOB, OueHnBaTh OMOTUYECKUN MOTEHIIAAT
3aBHUCSIINAX U HE 3aBUCSIIUX OT MOIYJISALUI Pa3HBIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKUE CTpaTerun | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- U K-cTparterun). YUCIICHHOCTHU NOMYJISIIUNA U KPUBBIE
JdeMoHcTpaumnu BBDKUBaHUA.
Tabnuibl u cxembl: «CKOPOCThH OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
3acesieHus MIOBEPXHOCTU 3EMIIU OMOTUYECKOTO MOTEHIMAIa POCTa U
PAa3IMYHBIMHA OpraHU3MaMm») MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTAEIBHBIX OPTAHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YHCIEHHOCTD
MOIYJISILUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh YKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3 | Dkojoruveckas HUIIA [TonsiTue 00 PKOJOTMYECKON HUIIIE PackpsiBaTh cosiepkaHue TEPMUHOB U

BH/JIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHI: SKOJIOTMYecKasi HUIIA, BUI,

MOJCIIb 9KOJIOTUYECKON HUIIN

apcall, UHBa3usl.
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JIx. 1. Xatunncona. Pa3smepsl
sKosioruueckoit numu. IloreHiuanpHas
Y peaIn30BAHHAS HUIIIU.

Buj kak cuctema nonyssnuii. Apeanbl
BUA0B. BUAbI U UX KU3HECHHbBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpalAM )KUBOTHBIX. bruonornueckue
VHBA3UM YY>KEPOJHBIX BUJIOB.

JdemoHcTpauuu

[loptper: JIxx. Y. XaT4nHCOH.
Tabauupl 1 cxeMbl: «Moaenb
3KOJIOTUYECKOW HUIIN

JIx. Y. XaTtuynHCOHAY.
Oo6opynoBanue: repoapun pacTCHHUI;
KOJIJICKIIUM )KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucnocobnenus ceMsiH pacTeHUI

K pacCeJICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIN

Jx. . XaTtunHCOHA.

[IpuBOIUTH TPUMEPHI IKOJTOTUUECKUX
HUII Pa3HbIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBISIBIATE OTIMYHE 3KOJIOTUYECKOM
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOT'OMEPHYIO MOJIENIb 3KOJIOTUYECKOU
HUILIY JIJIS1 Pa3HbIX BUJOB.

BpIABISITE IPUUYMHBI pA3INYNAN

B pazMepax dKO0JIOTMYECKON HUIIN

y Pa3HbIX BUJIOB PACTCHUMN U JKUBOTHBIX.
AHaNIM3UpoBaTh NPUYUHBI U
MIOCJIEICTBUS CMEHBI 3KOJIOTUUECKOU
HUIIN

HToro vyacoB no Teme 9
9 | Tema «JkoJi0rusi cO001IECTB. IKOJIOTHYECKHUE CUCTEMbI
9.1 | CoobmectBO 1 Coob6miecTBa oprannu3moB. buorieno3 u | PackpsiBaTh cojiepKaHue TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBsi3u Mexay MOHSATUH: OMOLIEHO3, OMOTOII.
OMOIIeHO3 OpraHu3Mamu B OMOIIEHO3E. Xapaktepu3oBaTh OUOIICHO3 U €T0

JdeMoHcTpauuu
Tabnuub! u cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
HIIMPOKOJIMCTBEHHOTO JIECa,
«IKOCHUCTEMA XBOWHOTO JIECA»

[lepeunciATh ¥ IPUBOAUTH IPUMEPHI
CBS3€U MEXKYy OPTaHU3MaAMU
B OMOLICHO3E

9.2

DKocucreMa

DKocHcTeMa KaKk OTKpBITasi CUCTEMA
(A.JIx. Terncnu). DyHKIUOHAIIbHbBIC
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CeTu.
Abunotndeckue 6JJ0KH IKOCUCTEM.
[TouBBI ¥ MBI B AKOCUCTEMAX.
KpyroBopoTt BeliecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

[Hoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabauibl u cxembl: «OYHKITMOHAIbHbBIE
TPYIIbl OPTaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoT BEHIECTB B IKOCUCTEME,
«Ilermm nutanus (macTOUITHAS,
JETPUTHAS ).

Oo6opynoBanme: repOapun pacTCHU;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTUILl U
3BEpeEn

PackppiBath copepkaHne TEPMUHOB H
MOHSATUHN: DKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, pEYLIEHTHI, Tpopruueckue
ypOBHH, Tpoudeckue (MUILIEBHIC) LIETH
U CETH.

Ha3biBaTh CTpyKTYpHBIE KOMITOHEHTHI
HKOCHUCTEMBI.

Xapaktepu3oBaTh GYyHKIIUU U
MPUBONUTH IPUMEPHI OPTaHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOITNXCS
3HAHHUM O pacTeHHsIX, Tpudax,
OaKTepHsiX U JKUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
MOTOK PHEPTUU B IKOCUCTEME.
OOBSICHATB POJTH OPTAaHU3MOB

B OMOJIOTUYECKOM KPYyTOBOPOTE
BEIIIECTB U MOTOKE YHEPTHUH.
[IpuBOAWTH IPUMEPHI OPTaHNU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocCTaByATh CXEMBI IEPEHOCA BEIIIECTBA
Y DHEPTUU B DKOCUCTEMAX (IIeTH
MATAHUSA).
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CpaBHUBAThH MAaCTOUIIIHBIC U ACTPUTHBIE
LENU ITUTAaHUS

9.3 | DKosornyecKue OCHOBHBIE TOKA3aTEIN YKOCUCTEMEL. PackpriBaTh conepkanue TEpPMUHOB U
MTAPAMHUIbI buomacca u npogykuusi. MOHSATHUM: IPOYyKIIHS, Oromacca,
DKOJIOTUYECKHUE TUPAMHUIBI UHCEIT, AKOJIOTUYECKAS TUPpaMHA.
OmoMacchl ¥ YHEPTUH. XapakTepu30oBaTh IpaBUiIa
JdemMoHCcTpauuu AKOJIOTUYECKUX TTUPAMUJT YUCEII,
TaOauIbl ¥ CXEMBI: « IKOJIOrHYecKast OMOMAacCCHI U SHEPTHUU.
MApaMUJA YUCET», «IKOJIOrHIecKas OOBACHATH MPUUKHBI pa3IHIHUIA
nupamuia OuoOMacchly, B MPOJIYKTUBHOCTH Y Pa3HBIX
«DKOJOTHYECKAS MUPAMHUJIA SHEPTUI YKOCHCTEM.
[IpuBOIUTE MPUMEPHI MPAKTUUECKOTO
MIPUMEHEHUST TIPABUJI SKOJIOTUUECKUX
MHUPAMU]I.
CpaBHuBaTh OMOMACCY U POIYKITUIO
AKOCHUCTEM CYIIM 1 MUPOBOro OKeaHa
9.4 | UsmeneHnus Jlunamuxa skocucmem. PackpsiBaTh copepkaHre TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. TOHSITUM: CYKIIECCHSI, KITUMAKCHOE
CYKIIECCUH Dnykmyayuu. HanpaBlieHHbIE COOOIIECTBO, CYKIICCCUOHHBIN PsIjI.

3aKOHOMEPHBIC CMEHBI COOOIIECTB —
cykneccud. [lepBUYHBIC U BTOPHYHBIC
CYKIICCCHH W X ITPHYHHBI.
AHTpOTIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobmiecTBo. buopasnoobpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
UX TIPUMEPBI ¥ HA3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMEHHBIE U KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
puMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThI Ipoliecca
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JeMoHcTpanun

Tabnauib 1 cxeMbl: «O0Opa3oBaHue
6o10Tay, «IlepBuunas cykieccus»,
«BoccTaHoBieHue jieca mocie noxapa»

CMEHBI OMOTEOIIEHO30B IT0]T BIUSIHUCM
aHTPOITOTEHHOTO (paKTOpa

9.5 | IIpuponnsie [IpuponHble SKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ixocucmemvl | TOHATUN: (PUTOIUIAHKTOH, 300TIJIAHKTOH,
Mopelti U 0KeaHos8. IKocucmemvl myHOp, | APyCHOCTB.
Jlecos, cmeneil, NyCmblHb. XapakTepu30oBaTh NPUPOIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHbIE
TabauIel U cXeMbl: « IKOCUCTEMA KOMIIOHEHTHI (Ha ITpUMepe 03€epa,
LIMPOKOJMCTBEHHOI'O JIECA, XBOWHOTO U HIMPOKOJIMCTBEHHOTO JIECa).
«IKOCUCTEMA XBOMHOTO JIECA», OOBSICHATH TPUYUHBI PATUYHON
«IKocHucTEMA 03€pay. Oromacchl IPOAYLIEHTOB U
Oo6opynoBanme: akBapuyM Kak MOJI€Tb | KOHCYMEHTOB B IIPUPOJIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeust « IKCKypcust B THMHUHBIA | COCTaBIATh MaCTOUILHBIE U AETPUTHBIE
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, IEMTH TTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOANTH PUMEPHI OPTAHU3MOB,
NOMMEHHBIN JIyT, 03€pO, OOJIOTO)» BXOJISIIIMX B COCTaB (PUTOIIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTHU
B YKU3HHM HA3EMHBIX 3KOCHUCTEM.
CpaBHUBaTH OMOMACCy ¥ MPOAYKIIHIO
BOJHBIX M Ha36MHBIX 3KOCHCTEM
9.6 | AHTpomoreHHbIe AHTpPOIOreHHbIE 3KOCUCTEMBI. PackpbiBath cosiepkaHre TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArponeHo3s. MOHSTHIA: arPOIKOCUCTEMA, arpoLIEHO3,
(arposKOCUCTEMBI) Pa3nuuuns Mexy aHTpOIOreHHbIMH U MOHOKYJIbTYpA.
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MPUPOIHBIMH SKOCUCTEMAMH.
JdeMoHcTpauuu

TaOauisl 1 cxembl: «ATPOLIEHO3Y,
«KpyroBopoT BemwecTB 1 NOTOK
SHEPTUHU B arpoLeHO3e».
Oo6opynoBanme: repdbapun
KYJIBTYPHBIX M TUKOPACTYIINX
pacTeHuil.

IKCKYypcHs «IKCKypcus

B arpo3KocHCcTEMY (Ha I0JIe WIIN

B TEIUTMYHOE XO35ICTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBisTh LN MUTAHUS arpolieHo3a.

OOGOCHOBBIBATH TPUUUHBI HU3KOU
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO’KOCUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30oBaTh POJIb YEIOBEKA
B COXPAHEHUH yCTOMYNBOCTH
arpodKOCUCTEM

9.7

YpO0OIKOCUCTEMBL.
DOKOMOHHUTOPUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dnopa u ayna.

CuHaHTpONM3aLUs TOPOJICKON (PayHBbI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpraHu3MOB B HKOCHCTEMAX.

Ponv kackaonozo a¢pgpexma u 61006-
20UPUKAMOPO8 (KI0UesbIX 8UA08)

8 PYHKYUOHUPOBAHUU IKOCUCMEM.
[IepeHocC 3HEPTUU U BEIIECTB MEKIY
CMEKHBIMH 3KOCUCTEMAMM.

Y CTOMYHNBOCTH OPTaHU3MOB,

PackpbiBath cojiepkaHre TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIM3AIHS, TOPOICKas ¢uiopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCHUCTEM.
OnuchiBaTh OUOJOTUUECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoISIBISTE 0COOEHHOCTH TOPOJICKO
(bropsl 1 GayHbI.

CpaBHHBaTh YpOOIKOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI
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MOIYJISILIUM ¥ 9KOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO31EHCTBUMH.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJISAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTo10510THsl MOHUTOPUHTA
€CTECTBEHHBIX M AaHTPOIIOT€HHBIX
HKOCHCTEM.

JdemoHcTpauuu

Tabsuub! u cxemsl: «IIpumepbl
ypOOIKOCUCTEM.

IIpakTueckas padora

«3yueHune u onucanue
ypOOIKOCUCTEMBI.

JlabopaTropnasi padora

«3yuenune paznooOpaszusi MEIKUX
MOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCHCTEMAX)

Hroro yacoB nmo teme

12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. CtpykTypa
u cocTaB 6uochepsl

2

buocdepa — obmerianerapuas
0001049Ka 3eMJIu, TJe CYIIEeCTBYET WIIn
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BemecTBo Ouocqepsl 1
ero QyHKIIHH.

JeMoHcTpanun

Ioprpetsl: B. Y. Bepnaackuii,

9. 3rocc.

Tabnuib u cxemsl: «I'eocheps
3eminy», « DyHKIIMU )KMBOTO BEIIECTBA

PackpeiBaTh copepkaHle TEPMUHOB U
MOHSTHIA: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoaUTE GOPMYITUPOBKU OCHOBHBIX
nojoxxeHu yuenus B. 1. Bepnaackoro
o obuocdepe.

Xapaktepu3oBaTh 00JaCTH OMoCcPepsl U
UX COCTaB, Ha3bIBaTh 00JIaCTU
pacmpoCTpaHEHHS JKUBOTO BEIIECTBA

B 000J104Kax 3eMJIU U BBISBIIATD
MPUYUHBI €70 PA3TUYHOTO
pacripesieieHusl.

[lepeuncnsats GpyHKLINN KUBOTO
BelecTa ouocdepsl (razonas,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIEHTPALlMOHHAs, OMOXUMHYECKas).
[IpuBOANTH IPUMEPHI TPEOOPA3YIOLIETO
BO3/ICHCTBHS J)KUBOTO BEIIECTBA HA
ounochepy.

AHanu3upoBaTh U OIEHUBATH
OuonornuecKkyro nHMHOpMAaIHIO

0 IJ100aJIbHBIX AKOJIOTUUECKUX
npobsieMax 6uocgepsl, MOIy4yaeMyro

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnajackoro,
3. 3r0cca B CO3/1aHHUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHHUSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIIECTBOBAHMUS
o6uocgepsl. OcobenHoCTH OHOChEpHI
KaK I100aJIbHOM 3KOCHCTEMBI.
JInHAaMHU4Y€eCKOE paBHOBECHE

B Ouocdepe. KpyroBopoTs! BelecTB 1
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoaa,
azora). PUTMUYHOCTH SIBIICHUIMA

B Onocdepe.

JdemoHcTpauuu

Tabnuib! u cxembr: «I'eocdepsl
3emin», «OyHKIIUH )KUBOTO
BEIIIECTBAY,

«KpyroBopoT a3ora B mpupojie»,
«KpyroBopoT yriiepoia B mpupojie,
«KpyroBopoT Kuciaopoia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOIEH

PackpbIBaTh cosiepkaHUE TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JTUHAMUYCCKOE PAaBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTCOXUMHUYECKHE THKJIBI.
XapaKkTepru30BaTh 0COOCHHOCTH
Oouocdepsl Kak rio0abHOM
DKOCUCTEMBI.

Onpenensate PyHKIIHIO OMoCheph

B oOecreueHn OMOTEHHOTO
KPYTrOBOPOTA BEIICCTB Ha IJIAaHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHrBaTh 3HAYCHUE KPYTOBOPOTA
BEIIIECTB JIJIS CYIIICCTBOBAHUS YKU3HU
Ha 3emuie.

OOBSACHSITH POJIb OPTAHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BCIIICCTB.

BuISIBISATE AUHAMHYECKOE PABHOBECHE
ounocdepsl.
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[TpuBOAUTH TPUMEPHI PUTMUIHOCTH
SBJICHUH B OMocdepe
10.3 | 3oHaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsTue PackpsiBaTh coziepkaHue TEPMUHOB U
ouocdepsl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEIIaHHbIE JIeca,
YcToitunBoCTh MIMPOKOJIUCTBEHHBIE JIeca, CTEIH, IIMPOKOJUCTBEHHBIE JIeca, CTEIH,
onocdepsl CaBaHHBI, TyCTHIHU, TPOTIMYECKUE JIeCa, | CABaHHBI, IIyCTHIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOPbsi. Kimumar, pacTUTENbHBINA | BBICOKOTOPbS.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. Iloxa3eIBaTh HA KapTe U
Crpykrypa U QYHKIUS KUBBIX CHCTEM, | XapPAKTEPU30BATH OCHOBHBIEC OMOMBI
OILICHKAa UX PECYPCHOIO MOTeHIMana u | CyIIu.
o6nochepHbIX PYHKINHN. CpaBHHMBATb OCOOCHHOCTHU KIIUMaTa,
JleMoHCcTpanun MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabmuibl v cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYLIU 3€MIIH.
cymmy, «KimMmaTudyeckue nosica BbISBISTh MPUUKHBI 30HATTBHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JieCy, «CTEnbY,
«CaBannay, «IlycTbIHY,
«Tponmueckuii iecy.
Oo6opynoBanue: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJIJIEKITUH YKUBOTHBIX
HToro yacoB no teme 6
11 | Tema «Yesi0Bek U OKPYKAKOIIAS CPeIa
11.1 | Bo3neiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh coziep:kaHue TEPMUHOB
yesioBeKa Ha onocdepy npuurHbl. Bo3nelicTBre yenoBeka U TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3MYITHOW | BEIIECTBA-3arPSI3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3meHenune
KJIUMara.

JdeMoHcTpauuu

Tabauibl U cXeMbI: «3arpsi3HeHHe
aTMocdeps», «3arps3HeHUe
ruapocheps», «3arps3HEHUE TIOYBBIY,
«ITapaukoBbIit AP heKT

MapHUKOBBIN 2PPEKT, «030HOBAS
IBIPaY, KKUCIOTHBIE IO N,
ruapocdepa, IBTpodUKaIis BOJ0EMOB,
M0YBa, YPO3Hs TIOYB, TICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHanM3upoBaTh aHTPOTIOTCHHBIE
(dbaxTopbl BO3aeCTBUS Ha Ouochepy
(poJib yenoBEKa B IPUPOJIE) HA Pa3HbBIX
dTamax pa3BUTHI YEIOBEYECKOTO

oO1recTBa.
XapakTepu3oBaTh IJI00aTIbHBIC

HKOJIOTMYECKUE TIPOOIIEMBI;
OCHOBHBIE HCTOYHHKHU aTMOC(EPHBIX
3arpsA3HEHUN; YKOJIOTUYECKUE
npo0JIeMbl, CBSI3aHHBIC

C YBEJIMYEHHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJIaX; ABTPOPUKALINIO
BOJOEMOB; IMOCTIEACTBHS 3arpsI3HEHUS
BOJI XUMUYECKIUMU BEILIECTBAMHU;
BO3JICHICTBHE YEJIOBEKA HA TOYBEHHBIN
ITOKPOB.

AprymMEHTHpPOBATH 3HAYCHHE
AKOJIOTMYECKUX 3HAHUH B PEIICHUU
BOIIPOCA O MOJJIEPKAHUN YCTOMYMBOCTH
ounochepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

HAa PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbl

AHTPOIIOT€HHOE BO3/IEUCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOT'O
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ IIPUPOJIHBIC TEPPUTOPUHU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTapKH.
JdemoHcTpauuu

Tabauib! u cxembl: «Ocobo

OXPaHACMBIC IIPUPOAHBIC TCPPUTOPUND).

OobopynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cosiep>kaHNE TEPMUHOB U
MOHATHI: COKpalIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHsIeMbIe PUPOTHBIC
tepputopun (OOIIT), boTannueckuit
call, 300JIOTUYECKHI TapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHU! U )KUBOTHBIX.

[IpuBOANTH PUMEPHI IPSMOIO U
KOCBEHHOI'O BO3/ICHCTBUS YEJIOBEKA
HA PACTUTEIBbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh NPUHIINIIBI
«BceMHUpHOM CTpaTeruu OXpaHsbl
PUPOIBDY.

[lepeuncnarb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUN 1
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pa3HooOpasus 3eMiu.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOTO KpH3HCa U €T0
BEPOSTHBIC ITOCIICCTBHSI.

Pa3BuTHE METOOB MOHHTOPHHTA
Pa3BUTHS OITACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemuvie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpaszue u
ouopecypcol. Hayuonanvnole
uUHGoOpmMayuonHvle cucmemol,
obecneuusaowue 00CmMyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHosbl s3K0peadburumayuy 3Kocucmem
u cnocob6o6 60pvLovI

¢ buonospe’coOeHUsMU.
Pexoncmpyrkyus mopckux u Hazemmvix
9KOCUCTNEM.

PackpeiBaTh coepkaHne TEPMUHOB U
IOHATHN: PALIMOHAIIBHOE
IIPUPOOIOIL30BAHNE, YCTOUYNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUN CIEI.

XapaxkTepu3oBaTh OCHOBHBIE TPUHLIATIBI
YCTOMYUBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pECYpPCOB; XapaKTepU30BaTh IPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh poOaeMbl palliOHATBHOTO
IIPUPOIOIIOIB30BAHUS U HAXOAUTH IIyTH
UX PEIICHUS

146



denepanbHas padouas nporpamma | buomorus. 10-11 ximaccer (yriyOnEéHHBIH YPOBEHB)

JeMoHcTpanun
Tabauusl 1 cxeMbl: «Moaenu
YIIPABIISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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