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OdenepanbHas pabouass TporpamMma To YyuyeOHOMY Tmipeamery «buomorus»
(yrnyOnéHHbli ypoBeHb) (mpenMerHast o0macTh «EcCTecTBEeHHO-HAyYHBIE MPEIMETHI)
(masiee COOTBETCTBEHHO — TporpamMma o0 OWOJIOTMH, OHOJIOTHSI) BKJIIOYAET
MOSICHUTENIBHYIO 3aIUCKY, CO/IepKaHue 00y4YeHUs, TNIAHUPYEMbIE€ PE3YIbTaThl OCBOCHUS
MpOrpaMMbl 110 OMOJIOTUH.

[TosicauTenpHas 3amucKa OTpaXkaeT OOIUe MeN W 3a/Jadyd U3Y4YeHHUs OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €€ M3YYEHHIO O00Yy4arollUuMMUCH,
MECTO B CTPYKType Y4YeOHOro IUiaHa, a TaKXKe MOIXOJIbl K OTOOPY COACpKaHWSA,
K OIpPEAENCHUIO TUIAHUPYEMBIX pe3yJbTaTOB M K CTPYKType TEMaTHYECKOTO
[JIAHUPOBAHUSL.

Conepxxanue oOy4eHHUSI paCKpbIBaeT CoOJEpIKaTeIbHbIC JIMHUU, KOTOPBIE
npeajaratoTcs sl 00sA3aTeIbHOIO HM3Y4YEHUsSl B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
o0mero oOpa3oBaHMs.

[InanupyemMble pe3yabTaThl OCBOCHHUS MPOrpaMMbl 1O OMOJOTUM BKIHOYAIOT
JUYHOCTHBIE, METAIlPEAMETHBIC PE3YJIbTAaThl 3a BECh IMEPUOA OOYYCHHS HAa ypOBHE
cpenHero oo1ero oopa3oBaHusl, a TaKKe MPEIMETHbIE TOCTHKEHUST 00ydaromierocs 3a
Kbl r0oJ1 O0y4eHMUsI.

IHOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o 6MoJ0ruM Ha ypOBHE CpeaHEro oo01ero o0pa3oBanus pazpadoraHa
Ha ocHoBe DemepanpHoro 3akoHa or 29.12.2012 No 273-®3 «O6 oOpa3zoBaHuu
B Poccuiickoit ®Depeparuny, ®I'OC COO, Konmenmuu mnpenogaBaHus y4eOHOTO
npeamera «buosorus» M OCHOBHBIX MOJIOKEHUHN (pemepanbHO paboyeil mporpamMmbl
BOCIIUTaHUSI.

VYuebnpiii npeamet «buonorus» yrinyonéanoro ypoBusa uzydenus (10—11 kmaccor)
SBJISIETCS OJIHUM K3 KOMIIOHEHTOB TNIpeaMeTHON obOnactu «EcTecTBeHHO-HAy4YHBIC
npenmetb». CoriacHo monoxeHusM GI'OC COO npodunbHbIe yaeOHBIE TIPEIMETHI,
H3ydaeMble Ha yriIyOJIE€HHOM ypOBHE, SBJISIOTCS crocoooM auddepeHmranuy o0ydeHus
Ha YpOBHE CpEJIHEro o0IIero oopa3oBaHUs U MPU3BaHbl 00ECIIEYUTHh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPEIHUM OOIIKM, CPETHUM NPOHEeCCUOHATBHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke Bpems KaXIbli U3 3TUX Y4EOHBIX MPEAMETOB JOJKEH ObITh
OPUEHTHUPOBAH Ha TMPUOPUTETHOE pEIICHHEe O00pa30BaTENbHBIX, BOCIUTATEIbHBIX
W pa3BUBAIOLIMX 3a/ad, CBS3aHHBIX C MpodopueHTauuerd OoO0ydyalwluxcs M
CTUMYJHUPOBAaHUEM HHTEpeca K KOHKPETHOM OO0JacTH HAyYHOTO 3HAHUS, CBS3aHHOTO
c OuoJsioruei, MeIMIMUHOMN, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JI€TIOM.

[Iporpamma mo Owonorum na€T TPEACTABICHUE O IEIM W 3aJadax H3yYCHUS
yueOHoro npeamera «buonorus» Ha yriayOoJEHHOM YpPOBHE, ONpeAeNsieT 00s3aTelIbHOE
(MHBapUaHTHOE) TMPEAMETHOE COJIep’KaHHe, €ro CTPYKTYpUPOBAHUE IO pa3ienam u
TeMaM, pachpelieJieHue IO KiaccaM, PEKOMEHIYeT TMOCIeA0BaTeIbHOCTh H3yYeHUs
y4e0HOTO MaTeprala ¢ Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3CH, JTOTUKH
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y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW oOywaromuxcsi. B mporpamme
Mo OWOJOTMM peaTu30BaH MPHUHIMI TMPEEMCTBEHHOCTH C W3YYCHHEM OWOJIOTUU
Ha YypOBHE OCHOBHOro o0miero oOpa3oBaHus, Ojarojapsi 4emy IpPOCMAaTpPUBAETCS
HAMpaBJICHHOCTh ~ HA  TOCIEAyIollee  pa3BUTHE  OWOJOTMYECKUX  3HAHUMH,
OPHUEHTHUPOBAHHBIX Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOT'O MHPOBO33PCHHUS,
HKOJIOTMYECKOT0 MBIIIJICHUS, PEJCTABICHHIA O 3I0POBOM 00pa3e KU3HH, Ha BOCTIUTAHHE
OepexHOro OTHOILIEHUS K OKPY’KaroIIel mpupoaHoi cpene. B nmporpamme o 6uosiorun
TaK)kK€ TIOKa3aHbl BO3MOXKHOCTH Yy4eOHOTOo mpeamera «buomorus» B peamu3amuu
tpedoBanniit PI'OC COO K 1UIaHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U
MPEIMETHBIM pe3ynbTaTaM OOy4deHHS W B (hOPMHPOBAHUU OCHOBHBIX BHUIOB y4eOHO-
MO3HABATEIBHOM  JEATEIBbHOCTH  OOYyYalOUIMXCS 1O  OCBOGHHUIO  COJIEpKaHUS
OMOJIOrMYECKOro 00pa3oBaHuUsl HA YPOBHE CPEAHEro 00IIero o0pa3oBaHus.

VYyeOnbiii npenmer «buonorus» Ha ypoBHE CpenHEro o0IIero oOpa3oBaHUA
3aBepIIaeT OMOIOrnYeckoe 0Opa3oBaHME B IIKOJIC U OPUEHTHUPOBAH HA PACUIUPEHUE U
yrayOneHue 3HaHui O0yYaromuxcsi O JKMBOW MPHUPOJE, OCHOBAX MOJCKYJISPHON H
KJIETOYHON OMOJIOTUH, SMOPHOJIOTUM U OWOJOTMM Pa3BUTHS, T'€HETHUKH, CEJIEKIIUH,
OMOTEXHOJIOTHUH, SBOTIOIMOHHOTO YUEHHUS U SKOJIOTHH.

N3yduenne yueOHOro mpeamera «buomorus» Ha  yriyOJIEHHOM  YpOBHE
OPHUEHTHUPOBAHO HAa TMOATOTOBKY OOYYalOmUMXCsl K TOCICAYIONIEMY TOJYICHHUIO
OHMOJIOrMYecKOoro 00pa3oBaHuUs B By3aX M OPTaHU3AIMSIX CPEIHET0 MPOPECCHOHATHHOTO
oOpa3oBanus. OCHOBY €ro COJEp’KaHHS COCTABISIET CHCTEMa OMOJIOTHYECKHUX 3HAHUH,
MOJIYYCHHBIX TPU H3YYEHUU OOYYaAIOIIMMUCS COOTBETCTBYIOIIUX CHCTEMATHYECKHUX
pa3zenoB OMOJIOrMU Ha YpOBHE OCHOBHOIrO 0011ero odpazosanus, B 10—11 kimaccax stu
3HAHMS TOJY4YaloT pa3BuUTHE. Tak, paclupeHsl U yriIyOieHbl OMONOTMYeCKHe 3HAHUS
O pacTeHUsX, JKMBOTHBIX, TpuOax, OaKTepusx, OpraHU3ME UEJIOBEKa, OOIUX
3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJHUTEIHHO BKJIIOYEHBI OMOJIOTHYECKHE CBEICHUS
MIPUKJIAHOTO U TIOMCKOBOTO XapaKTepa, KOTOPhIe MOJKHO UCIIOJIb30BaTh KaK OPUEHTHUPHI
JUTSI TIOCJIeTyIoIero Beioopa npodeccun. Bo3amoskHa Takyke HHTErpaius OuoJI0rnuecKux
3HAHWM C COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJTYYCHHBIMU 00 y4aIOIIUMHUCS MPU U3yUEHUU
bu3uKH, XUMUH, Teorpadui 1 MaTeMaTHUKH.

CtpykTypa mporpaMmbl IO OMOJOTMM OTpa)kaeT CHCTEMHO-YPOBHEBBIH U
HBOJTFOITMOHHBINA TTOAXOMBI K M3ydeHuto ouonorun. CoOriacHO UM, U3yJarOTCsl CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE ISl JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHMU3alluHu,
ABOJIIOIMHA OPTraHUYECKOr0 MHUpa Ha 3emiie, COXpaHEeHHs] OMOJIOTUYECKOr0 pa3HOO0pa3us
ria”eTsl. Tak, B 10 kiacce u3y4aroTcss OCHOBBI MOJIEKYJISIPHOU U KJIIETOYHOM OMOJIOTHH,
OMOpPHONIOTUU W OWOJIOTMH PAa3BHUTHS, TEHETUKH U CEJICKIHHA, OWOTEXHOJOTHU U
CUHTETHUYECKON OMOJIOTHH, aKTyaJu3UpPYIOTCA 3HAHHS OO0ydYaroImuxcs Mo OOTaHHKE,
300JI0TUH, aHATOMUH, (PU3MOJIOTUH uenoBeka. B 11 kiacce m3ydaroTcs SBOIIOIMOHHOE
y4eHHE, OCHOBBI DKOJIOTUH U YUeHHe 0 Orocdepe.

VYyeOnbiii npeamer «buonorus» npu3Bana 00€CEUYUTh OCBOCHHE 00YyYarOUUMUCS
OMOJIOTHYECKUX TEOPUA W 3aKOHOB, HWJICH, MPUHIIAIIOB W TPABWII, JIGKAITUX B OCHOBE
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COBPEMEHHOW  €CTECTBEHHO-HAy4YHOM KapTHUHBl MHUpPa, 3HAaHUM O CTPOEHUH,
MHOToO0Opa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMyJislud, OHOIIeHO3a,
HKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHKCHUSAX, COBPEMEHHBIX HCCIICIOBAHUIX
B OuWONOruM, TPHUKIAJAHBIX acTleKTax Ouonorudyeckux 3HaHui. Jlns pasButus u
MOJI/IEP’KaHUs UHTEpeca 00yJaloIUXCs K OMOJIOTMH HAPSY CO 3HAUUTEIIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuasa B COACP>KaHUU MPOrpaMMbl IO OUOJIOTMHU TIPETYCMOTPEHO
3HAKOMCTBO C MCTOPHUEN CTAaHOBJICHHSI W PA3BUTHUS TOM WM MHOM 00JiacTh OMOJIOTHUH,
BKJIAJIOM OTCYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B PEIICHUE BaXHEHIINX
OMOJIOTMYECKHUX U SKOJOTHUECKUX ITPOOJIEM.

ens u3yuenus yudeOHoro mpeamera «buosnorus» Ha yriayOia€HHOM YpOBHE —
OBJIaJileHHE O0YYalOUIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3aiuu
KUBBIX CUCTEM PA3HOTO paHra U MpUOOpETEeHHWE YMEHUM HCMOJIb30BaTh ITH 3HAHUSA
B (opMUpOBaHMM HWHTEpeca K ONpEeACIEHHOM 00jactu npogecCuoHaIbHON
NESTENbHOCTH, CBA3AHHOW ¢ OWOJOruMed, wWiM K BBIOOPY Yy4eOHOro 3aBEACHUS
JUTSL TIPOJIOJDKEHUST OMOJIOTHYECKOro 00pa3oBaHUsI.

Joctwkenue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha yriyOoiéHHOM
ypOoBHE 00€CTIEeUMBAETCS PEIICHUEM CIICYIONIUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMHUCI CHUCTEMBbl OWOJOTHYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSAX, KOHICMIHMIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U
MpaBWIaX, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHPA;
O CTPOCHHH, MHOrooOpa3Mu M OCOOCHHOCTSX OHOJIOTHYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJSIKs, BUJ, OMOreoleH03, Onocdepa); O BHIIAOIMIUXCA OTKPBITUAX U
COBPEMECHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaloIMXCSI C METOJAMH IIO3HAHWS JKHBOW IPUPOJIBI:
HCCIIEIOBATEILCKUMU METOaMU OMOJIOTHUECKUX HayK (MOJICKYJISIPHOM U KJIETOYHOM
OuoI0run, YMOPUOIIOTHH ¥ OUOJIOTUH Pa3BUTHS, TCHETUKHU U CENIEKITUU, OMOTEXHOJIOTUN
Y CUHTETHYECKOUW OMOJIOTUH, MaJICOHTOIOTUH, IKOJIOTHH ); METOAAMHU CaMOCTOSTEILHOT O
NpOBeJIEHUs OMOJIOTMYECKUX UCCIEI0OBaHUH B 1a00paTopuu U B pupoie (HabtoaeHue,
HU3MEpEHUE, IKCIIEPUMEHT, MOJCITUPOBAHUE);

OBJIaJICHUE  OOYYaIOUIUMHUCS  YMEHUSIMU: CaMOCTOSATETLHO  HAXOIWTh,
AHATM3UPOBATh W HCIIOJNH30BATh OHMONOTHYECKYI0 WH(POPMAIHIO; TOJIH30BATHCS
OMOJIOTMYECKONH TEPMUHOJIOTHEH W CHMBOJIUKOW, YCTaHABIHMBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMH U COLUATBLHO-3KOHOMHUYECKUMH U DKOJIOTMUECKUMHU MPpoOIeMaMu
YeJIOBEUECTBA; OLIEHUBATh MOCJIEACTBUS CBOEM JEATENbHOCTH IO OTHOUIEHUIO
K OKpYy>Kalolllel MpUPOIHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 37J0POBbIO OKPYKAIOIIHUX
Jrofeil; OOOCHOBBIBaTH W COONIOJATh MeEpbl MPOMUIAKTUKA HH(PEKIIMOHHBIX
3a0oieBaHNii, TpaBWja TMOBEACHUS B TpUpPOJe U obecreueHus Oe30MacHOCTH
COOCTBEHHOW KHU3HENEATEILHOCTH B YPE3BBIUYAWHBIX CUTyaIlUsX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4YHBIE OTKPBITHS
B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y OOYYArOMIMXCSI WHTEIUICKTYIbHBIX W TBOPYECKUX CIOCOOHOCTEH
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMU M COBPEMEHHBIMU
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WCCIICIOBAHUSMH B OWOJOTHH, pEIIaeMbIMH €I MpoOJeMaMH, METOI0JIOTHEH
OMOJIOTHYECKOTO WCCIICIOBAHUS, TPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIICIOBAHUM,
pemieHusi OMOJOTMYECKHMX 3a7a4, MOJCITUPOBAHUS OWOJOTUYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCTIMTaHHE Yy 00yUYaIOIINXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIE B IEIIOM
U K OTHCTbHBIM €€ O0O0BbeKTaM | SBICHUSM; (HOPMHUPOBAHUE DSKOJIOTUUYECKOH,
TCHETUYECKOW T'PaMOTHOCTH, OOINEH KyJIbTYphl TMOBEICHUS B TPUPOJE; MHTETPALUU
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npruoOpeTeHue 00 yJaroIIMMUCS KOMIIETEHTHOCTH B palrmoHaIbHOM
MIPUPOAOIIONH30BAaHUN (COOIOACHUE TIPABUJI TOBEICHUS B TPHUPOJE, OXPaHBI BUIOB,
HKOCUCTEM, OMOC(EphI), COXpAaHEHUU COOCTBEHHOT'O 3/TOPOBbS U 37I0POBbS OKPYKAIOIIUX
monen (cobmoaeHuss mep npoduaakTUKU 3a00JeBaHUl, oOecrieuyeHrue Oe30MacCHOCTH
KUZHEJEATCIbHOCTH B YPE3BBIYAMHBIX CHUTYallUsSIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MKCIOJb30BAaHUS OMOJOTMUECKUX 3HAHUW W  yMEHUH
B IIOBCEJIHEBHOM KU3HU;

CO3/7IaHME YCIOBUM JIsI OCO3HAHHOI'O BbIOOpa OOYYarONIUMUCS WHIUBUYyaIbHOU
o0pa3oBaTeIbHON TPAEKTOPUH, CHOCOOCTBYIOLIEH MIOCHEAYIOIIEMY
npo(heCCUOHATLHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C WHIUBUAYaTbHBIMU
WHTEpECaMH M TIOTPEOHOCTSIMH PErHOHA.

OO11ee YuCIIo YaCcoOB, PEKOMEHIOBAaHHBIX JUISI U3YYCHHS OMOJIOTHH Ha YTITyOJICHHOM
ypoBue, — 204 gaca: B 10 xnacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102 gaca
(3 yaca B HexeINIO).

Otbop opraHu3anMoHHBIX (OPM, METOJAOB M CPEACTB OOy4YeHHUS OHOIOrHH
OCYIICCTBIISICTCS C YyYETOM CIEMU(HUKH €ro CoAcpKaHWs U HANpPaBICHHOCTH
HA TPOAODKCHHE OHOJIOTMYECKOTO O0pa3oBaHUS B  OPTraHHU3allUMAX  CPEIHEro
po¢eCCUOHATILHOT'O U BBICIIETO 00pa30BaHUs.

OO0s3aTenbHBIM  YCIIOBHEM TMPU OOYYEHHH OHOJIOTMHM Ha YrIyOJIEHHOM YpPOBHE
SBIIIETCSL TIPOBEJEHUE J1a0OpaTOPHBIX M TPAKTUYECKUX pabor. Takke ydactue
OOyYarOIIMXCS B BBIMTOJIHCHAN TPOCKTHBIX W Yy4eOHO-HCCIEAOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OIpPENEeNsIeTCs] YYUTEIeM Ha OCHOBE HMEIONIMXCS MaTepHabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUIA.



®denepanbHas padouas mporpamma | buosorus. 10-11 kmaccwl (yriyOaéHHBIH YPOBEHB)

COJIEP) KAHUE OBYUYEHUSI!

10 KJIACC

Tema 1. buoJsiorusi kak Hayka

CoBpemeHHasi Ouojorus — KOMIUIEKCHass Hayka. KpaTkas uCTOpusi pa3BUTHSA
Oounonornu. buomornueckue Hayku W W3ydaeMble UMH TpoOaemMbl. DyHIaMEHTAIBHEIE,
MIPUKJIQJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIEOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (GOPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYUYHOU
kaptuHbel Mupa. [lpodeccun, cBsizaHHble ¢ Owuonorueil. 3HaueHHE OHOJIOTUH
B IPAaKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEJIUIIMHE, CEIbCKOM  XO3SHCTBE,
MIPOMBILLJIEHHOCTH, OXPaHE IPUPOBI.

JleMoHCcTpanuu

[Toptpersi: Apucrorens, Teodppact, K. Jlunneit, XK.b. Jlamapkx, Y. [lapsuH,
Y. T'apsen, I'. Mennens, B.M. Bepunanckuu, W.II. IlaBnoB, W.M. MeuyHukos,
H.U. Basunos, H.B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmuiet 1 cxembl: «CBsi3p OMONOTMM C JpYrUMU Haykammuy, «Cucrema
OMOJIOTMYECKUX HAYK).

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHUE

JXKuBble cHUCTEMBI KaK MpeAMET U3ydeHHsl Ononoruu. CBOMCTBA KUBBIX CUCTEM:
€IUHCTBO XMMHYECKOI'0 COCTaBa, JMCKPETHOCTb U LEIOCTHOCTb, CJIOXHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTAHU3ALMS, CAMOBOCIIPOU3BEICHHUE,
pa3apaxuMoCThb, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy >KUBBIX CUCTEM: MOJEKYISPHBIN, KJICTOYHbIM, TKAHEBBIN,
OpPraHU3MEHHBIN, TOMYJSAIMOHHO-BUAOBONW, SKOCHUCTEMHBIN (OMOTeOIeHOTUYECKHN ),
ouocdepnsbiii. [Iporueccsl, npoucxoasauie B >KUBBIX cucTeMaX. OCHOBHbIE MPU3HAKU
xuBOr0. JKu3Hb Kak (opma cCyliecTBOBaHUsA Marepuu. Hayku, w3ydaromue >KUBbBIC
CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aLUU.

W3ydyenne >KuMBBIX cHCTeM. Meroabl Ouonornyeckoil Hayku. Habmonenwue,
U3MEpPEHUE, DKCIIEPUMEHT, CUcTeMaru3auus, MeraaHanui. [lonsTtue o 3aBUCHMON U
He3aBUCHUMOW mnepeMeHHOM. llnanupoBanue skcnepumenta. IloctaHoBKka M mpoBepka
runore3. HyneBas runore3a. Ilonstre BbIOOpKM U €€ JOCTOBEpHOCTh. Pa3zbpoc
B Ouonornyeckux MAaHHbIX. OIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTATOB.
[IprunHBI HCKAXKEHUSI PE3YIIBTATOB dKCHEpUMEHTa. [IOHATHE CTaTUCTUUECKOrO TECTA.

JlemoHcTpanmmn

Tabnuipl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «BUONIOrHYECKUE CUCTEMBIY,
«CBOWCTBa KUBOW MaTepUmn», «YPOBHU OPraHU3ALMHU KUBOW NpUpOAbD», «CTpoeHue
XKUBOTHOM KJIETKN», «TKaHM IKHUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEYECKOIO
opranusmMay, «buoreoreHos», «buochepar, «MeTobl U3ydEHUS KUBON TIPUPOIBI».

! Copeprxanue mporpaMMbl, BBIJIEJIEHHOE KYPCUEOM, HE BXOIHUT B POBEPKY rOCYIapCTBEHHOM nToroBoit arrectannu (TUA).
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OGopynoBaHue: 1abopaTOpHOE 000PYAOBAHUE JIJIsI POBEICHUS HAOIIOICHUM,
U3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTrueckas pabora

«Mcionp30BaHMEe pa3IUYHBIX METOJIOB TIPU U3YyUEHUHU KUBBIX CUCTEM).

Tema 3. buoJsiorusi KJIeTKn

Kietka — cTpykTypHO-QYHKIIMOHAIbHAS €IMHMIIA >KUBOrO. VICTOpUS OTKPBITUA
kietku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBann, M. [IneiineH,
P. BupxoB). OCHOBHBIE NTOJIOKEHUS] COBPEMEHHOW KIIETOYHOU TEOPHH.

MeTonbl MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHUU: MUKPOCKOIIUS, XpoMartorpadus,
anekTpodope3, METoll MEYEHBIX aTOMOB, auddepeHnnaIbHOe HEeHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcupo8aHHbix Kiemokx. DIEKTpOHHAas
MUKpockonusi. Kongokanonas mukpockonus. Bumanvnoe (npuosicusnennoe) uzyuenue
KJIemoxK.

JleMoHcTpanuu

[Toptpersi: P. I'yk, A. JleBenryk, T. llIsann, M. IlIneitnen, P. Bupxos, K.M. bap.

Tabmuupl U cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOI»,
«HcTopust pa3BUTHSI METOJIOB MUKPOCKOITH.

OOGopynoBaHME. CBETOBOM  MHKPOCKON, MHKPOINPENapaThl  PaCTUTEIBHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

[IpakTuueckas pabora

«3ydeHne MeTooB KJIETOYHOW Ouomorum (Xpomatorpadmus, 3ieKTpodopes,
muddepenmanbaoe nenrpudyruposanue, [1L[P)».

Tema 4. XumMnueckasi OpraHu3anmsi KJIeTKH

XUMHUYECKUN COCTaB KIIETKU. MaKkpo-, MUKPO- M YIIbTPAMUKPOIJIEMEHTHI. Bosia u e€
pOJib  Kak pacTBOPWTENSA, peareHra, y4yacTUE€ B CTPYKTYpPUPOBAaHUU  KIIETKH,
Teroperyasiuud. MuHepaiabHble BEIIECTBA KIETKH, UX OHOJormyeckas poib. Ponb
KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKW. buonormdeckue  monuMepbl.  benkw.
AMUHOKHUCIIOTHBIM cocTaB OenkoB. CTpyKTypsl OenkoBOM Mojekyinbl. [lepBuunas
CTpYKTypa Oemnka, nentujHas cBsi3b. BropuuHas, TpeTuyHas, Y4eTBEpTUYHASL CTPYKTYPHI.
Henatyparusi. CoiictBa OenkoB. Knaccudukanust 6enkoB. buonornueckue QyHKIUU
6enkoB. /Ipuonul.

VYrinesogel. MoHocaxapuabl, Jucaxapujpl, OJHMrocaxapuibpl MU IOJIHCAXAPUIBL.
OOwmuit niuaH cTpoeHus U PU3UKO-XMMUYECKUE CBOMCTBa yrieBojoB. buonoruueckue
(GYHKUIHU YTIIEBOJOB.

Jlunuasl. T'mapodunsHO-rTUApOdOOHBIE cBoMcTBa. Kiaccupukauus ITUOUAOB.
Tpurnunepuasl, GocPoaunuasl, BOCKH, CTepoubl. buomornueckue GpyHKIUH JIAHAIOB.
OOmue cBoiicTBa OHMONIOTMYECKHX MEMOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaMO3aMbIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

HyxknennoBeie xucmorel. JHK wu PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Ipunnun kommementapHoctu. IIpasuiio Yapradgda. Crpykrypa JHK —
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nBOiHas crupasib. Mectonaxoxaenue u ouonornyeckue ¢pynkuuu JJHK. Buaer PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynbsl AT®. Makpospruueckne cBa3u B Mojekyine ATO.
buonornyeckue @ynkiuuun AT®. BoccTaHoBIEHHbIE MNEPEHOCUMKH, HUX (PYHKIUU
B KIeTke. /[pyeue uyxneozuompughocpamor (HT®D). CexenupoBanue JIHK. Memoow:
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Owuosiorus: OHOXMMHYECKHE M OHO(HU3WYSCKHE HCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYphI OMOMOJIEKYI. Mooderuposanue cmpykmypol u
@yHKyuli OUOMOneKynl u ux Komniexkcos. Komnviomephwviili Ousaiin U OpeaHuyeckuil
cuHmes OUOMONEKYN U UX HeNPUPOOHBIX AHATLO208.

JleMoHCcTpanuu

[Toprpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Ywikunc, P. ®pankiuh,
®. Caurep, C. [Ipy3unep.

Jnarpammel: «PacnpeneiieHue XUMMHAYECKAX 3JIEMEHTOB B HEXKHMBOW NIPUPOJER,
«Pacripenenenne XMuMUYECKUX AJIEMEHTOB B dKUBOU MIPUPOJIE.

Tabmumet u  cxembl: «llepuogmdeckass TaOnWIa XUMHUYECKHX JIIEMEHTOB,
«CTpoeHne MoJIeKylbl BOAbD», «BelecrBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJbl  Oenkay, «CTpyKTypel O€nKOBOM MOJEKyJb», «CTpoeHHEe MOJIEKY
yIiieBo10B», «CTpoeHHe MOJIEKYN JUNuAoBy», «HykiaenHoBble KUCIOTBDY, «CTpoeHue
MoneKyinsl ATOx».

OO0opyioBaHKEe: XUMUYECKas MOCYy1a U 000pyAOBaHHE.

JlaboparopHasi pabora «OOHapykeHHe OETKOB € TOMOIIbIO KAYECTBEHHBIX
pEAKIIUIN.

JlabGopatopHas pabota «MccienoBaHue HYKJIEHMHOBBIX KHUCIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenue u pyHKIUM KJIETKH

Tunbl  KJIETOK:  dyKapuoTHYecKass W Inpokapuotruueckas.  CTpyKTypHO-
(byHKIHOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTudyeckord kieTku. Kierounas creHka OakTepuil u apXxeil.
Oco0eHHOCTH CTpOoeHUusl TeTepoTpodHON M aBTOTPOPHON MPOKAPUOTHUUECKUX KIIETOK.
MecTo u posb IPOKapUOT B OMOLIEHO3aX.

Crpoenrie W (QPYHKIMOHUPOBAHHME SYKApUOTHUYECKOW KieTku. Ilmazmatuyeckas
MeMOpaHa (masmaniemma). CTpyKTypa TUia3MaTH4ecKol wmemOpanbl. TpaHcmopt
BEIIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHBIM (muddys3us, obneruéHHas
auddy3usi), axTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA aKTHBHBIA  TPaHCIOPT).
[Tonynponuniaemocts MeMOpanbl. PaboTa HaTpuii-kaaueBOro Hacoca. OHAOLHUTO3:
MMHOUUTO3, (aronuro3. Ok3onurto3. Kierounas crtenka. Ctpykrypa W (QyHKIUU
KJIETOYHOW CTEHKH pacTEeHUM, TpUOOB.

Hwuromna3zma. [lurto3ons. I[lurockener. [IBuxenwe wnmromiazmbl. OpraHoubl
kineTku. OpHoMeMOpaHHbIE OpPraHoOMIbI KIETKU: 3Hpomiazmaruudeckas cerb (JI1C),
anmapat [oiabmku, IM30COMBI, UX CTpoeHue u (pyHkiuu. B3zanMocss3b
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OJIHOMEMOpPAHHBIX OpPraHoWAOB KJIETKH. CTpoeHHE TpaHyJSIPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. [mankuil (arpa”yssipHbIN) SHAOMIA3MATUUECKUNA PETUKYIIYM.
CekperopHas ¢yHkums anmapara [onbmxu. Moougukayus 6erkosé 6 annapame
Tonvoorcu. Copmuposka benxos ¢ annapame I onvoscu. TpaHCHOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbix kieTok. Kinerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHJIPUH, TIIACTUIBL. [Ipoucxoscoernue
mumoxondpuii u niaacmuo. Cumbuoecenes (K.C. Mepeosckosckuii, JI. Mapeynuc).
Crpoenune u GyHKIIMU MUTOXOHAPHUM U mactull. [lepBudHbIe, BTOPUYHBIC U CIIOXKHBIC
WIacTuAbl  (DOTOCHUHTE3UPYIOMIMX  JYKAPHOT.  XJIOPOIUIACTHI,  XPOMOILTACTHI,
JIEWKOILIACThI BHICIIUX PACTCHUM.

HememOpanusie opranouasl kierku CrpoeHwe u (DYHKIIMH HEMEMOpPaHHBIX
OopraHoujioB kietku. Pubocomsl. [Ipomescymounsvie gunamenmol. MUKpohUIaMEHTHI.
Axmunosvie muxpoguramenmol. MBpIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbI
Hemblueunblx kiemok. Muxkporpyoouku. Knerounsiii nentp. CTpoeHue U JBHKECHHE
KIYTUKOB M pecHUYeK. MukporpyOouku 1uToruiazMbel. lLleHntpuons. benxu,
accoyuupoB8antvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. MomopHwie benxu.

Anpo. OO6omouka siApa, XpOMATHUH, KapuOILIa3Mma, SAPBINIKA, UX CTPOCHHE U
bynkuuu. SAnepusiii 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEep(a3HOM siApe. Dyxpomamur u cemepoxpomamur. beaxku XxpomaTuHa — TUCTOHBI.
Jlunamuka si0eproti 060104KU 6 Mumo3se. Aoeprviii mpancnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIETOK DYKapHUOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHOM).

JleMoHCcTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuiel u cxeMbl: «CTpOeHHE DYKAPUOTUYECKON KIIEeTKH», «CTpOeHHE KUBOTHOM
KJIeTKN», «CTpoeHHEe pacTUTENBHON KIETKU», «CTpOCHHE MUTOXOHAPUNY, «Sapoy,
«CTpOoeHHE NPOKAPUOTHIECKOU KIETKI.

OOopy/ioBaHME: CBETOBOM  MHKPOCKON, MHUKPOMpENnapaThl  PaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepHUaIbHBIX KIETOK.

JlaGoparopHas pabora «M3yueHue CTpoeHus KJIETOK pa3InyHbIX OPraHU3MOBY.

[Ipaktuueckas pabora «M3ydeHne CBOWCTB KIIETOYHONH MEMOpPaHbI».

JlaGoparopHasi pabora «MccnemoBanue —IUIa3MoNiM3a M JIETIA3MOJIM3A
B PACTUTEIBbHBIX KJIETKaX».

[IpakTuyeckass pabora «l3yueHue IBHXKEHUS UIUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0MeH BelllecTB U NMpeBpallleHUe YHEPTUH B KJIETKe

AccuMumSAUA ¥ TUCCUMWISIINS — JBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIN U TeTepoTpoHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX
npolieccax. JHepreruueckoe obdecrieueHue kietrku: npespamieHne AT B oOMEHHBIX
nporieccax. GepMEeHTATUBHBIN XapaKTep peakiuil KIETOYHOro MeTaboJn3Ma.

10
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@depMeHThI, UX CTPOEHUE, CBOMCTBAa M MexaHu3M pAeiicTBuss. Kopepmentsl. Otanuus
(GepMEHTOB OT HEOPraHWYECKUX KaTalM3aTOPOB. benku-akTuBatopel W OEIKH-
UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIIMH OT pPa3INYHbIX
(bakTopoB.

[lepBUYHBINM CHUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbILL
u oxcuzeHHwvll pomocunmes y baxkmeputl. Ceemocobuparowue nuemeHmsl U nUeMeHmbl
peaxkyuonHoz2o yenmpa. Ponb XiopomnacToB B mpoiiecce ¢orocuHTe3a. CBeToBas U
temHOBas (azpl. Pomoovixanue, Cs., Cs- u CAM-munwvr hpomocunmesa. [IpogyKTUBHOCTD
dorocunte3a. Brnusaue pa3nudHbx (PaKTOpoB Ha CKOPOCTHh (POTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUMUIUPYIOIINE
OakTepuu, iKene300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

Ana’poOHbie opranm3mbl. Bunel Opoxenus. [IpoaykTel OpoxeHHs U UX
UCIIOJIb30BAaHUE  YEJTOBEKOM. AHA’pOOHBIE  MUKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MbI. JTallbl dHEPreTudeckoro oomeHa. [loaroroBuTENbHBIN
sTan. [ mukonn3 — 6ECKUCIOPOIHOE PACIICTUICHUE TITFOKO3HI.

buonorudueckoe OKHUCIEHHE, WM KJIETOYHOE JbIXxaHue. Poiab MHUTOXOHIpHUi
B Iporeccax OHMONOrHYecKOro okuciieHus. llukmumdeckue peakmuu. OKHUCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpanHoco epaduenma npomonos. Cunmes ATO:
paboma npomonuou AT®-cunmasvl. lpenmyniecTBa a3poOHOro MyTH 0OOMEHA BEIIECTB
nepen aHadpoOHbIM. DPPEKTUBHOCTD YHEPTETUUECKOT0 OOMEHA.

JleMoHcTpanuu

[Toptpersr:  [Ix. Ilpuctim, K.A. Tumupszes, C. H. Bunorpaackwii,
B. A. Dnrensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «IHEPreTHUSCKHl oOMeH», «brocuHTE3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3.

OO0opy/ioBaHKE. CBETOBOM MHUKPOCKON, O0OOpYyIOBaHWE ISl IPUTOTOBJICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaboparopHasi pabora «lM3ydeHue KaTaTUTUYECKONM aKTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMuiIa3bl WU KaTanasbl).

JlaboparopHas pabora «/3ydenne GepMEHTATHBHOTO pACIICIICHUS TIEPOKCUAA
BOJIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX).

JlaGoparopHas pabora «CpaBHEHHUE MPOIIECCOB (DOTOCHHTE3A U XEMOCUHTE3A».

JlaGopatopHas padota «CpaBHEHHUE MPOLIECCOB OPOKEHUS U JIBIXaHUS.

Tema 7. HaciieacrBeHHass MH(OPMALMS M peaqu3anus e€é B KIeTKe

Peakunmn wmartpuuHOoro cuHrteza. IlIpMHIMII KOMIUIEMEHTApPHOCTM B PEAKIUAX
MaTpPUYHOTO CHHTe3a. Peanmzarust HaciaenacTBeHHOW nHpopManuu. [ eHeTHIecKuil Ko,
ero cBorctBa. Tpanckpunuus — MaTpudHbiii cuHTe3 PHK. TIpuHIMIBI TpaHCKPHUIILIUK:
KOMILIEMEHTAPHOCTb, AHTUIIAPaAJUIEIbHOCTD, ACUMMETPHUYHOCTb. Cospesanue
mampuunwvix PHK 6 ayxapuomuuecxoii kiemke. Hexooupyrowue PHK.

11
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Tpancnsuug u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocuHTeze Oenka.
YcnoBus 6uocunresa 6enka. KonupoBanue amuHokucinor. Poias pubocom B OnocuHTese
Oenka.

Cospemennvie npedcmagienus o cmpoenuu 2ceHos. OpraHuzanus TeHOMa
y MPOKapHUOT U JYKApUOT. Perynsims akTUBHOCTHM TE€HOB Yy MpOKapHoT. [ 'umoresa
ornepoHa (®. XakoO, K. Mano). Monekyriapuvle MmexaHuzmMbl SKCHpPeCcCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwvi eenog. Perynsiuss 0OMEHHBIX
MPOILIECCOB B KjeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHble (OpMbI KU3HU W OONMratHele mapasutbl. CTpoeHue
NOPOCTHIX M CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTtepuodaroB. KusHeHHblli YUK
JIHK-cooeporcawux supycos, PHK-codepaicawux supycos, bakmepuogazos. Obpamnas
MPAHCKpUnyusi, pesepmasd, uHmezpasa.

Bupycubie 3a0oneBaHus yenoBeka, >XKUBOTHbIX, pacteHuid. CIINJ], COVID-19,
COIMAJIbHBIE M METUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: ummecpayusi u aumanuz Ooavwux maccueos («bigdatar)
CMPYKMYpHBIX Ouonocudeckux oaunvix. Hanomexwonoeuu 6 oOuonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enxos. Cnocobvl 0ocmasku 1eKapcma.

JleMoHCcTpanuu

[Toptpetsr: H.K. Konbuos, /.M. IBaHOBCKUI.

Tabmunpl u cxembl: «buocunre3 Oenkay, «['eHernueckuit koa», «Bupycob»,
«bakrepuodaru».

[Ipaktuueckas pabora «Co3nanue MOJIETH BUPYCay.

Tema 8. /Ku3HeHHBIH UK KJIETKH

Kierounsiit nmki, ero nepuoasl u perynsius. Uarepdasza u muros. OcoOeHHOCTH
MpOIIECCOB, TMpoTekaronux B uHTepdaze. IloaroroBka KIETKH K JICJICHUIO.
[Ipecunrernueckuii (MOCTMUTOTUYECKU), CUHTETUYECKUI U TMOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) TIEpUOBI UHTEP(DA3HI.

Marpuuneii  cunres JIHK — pemmkanusa. [Ipunuuner permmkanuu  JIHK:
KOMILIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNAPAJUIEIbHOCTh. MeXaHu3M
permukanuun  JIHK. Xpomocomsel. CtpoeHue xpomocom. Tenomepbl W TenoMmepasa.
XpOMOCOMHBII HAOOp KIETKM — KapHOTHUIl. JMIIIOMAHBIA W TariOMAHBIA HAOOpPHI
xpoMocoM. ['oMooruuHbie XpOMOCOMBI. [10JT0BBIE XpPOMOCOMBI.

Jenenue knetku —Muto3. CTaanu MUTO3a U MPOUCXOSAIIME B HUX IPOLECChl. THIIBI
Muto3a. KaprnoknHes u IUTOKMHE3. bUOIOrnueckoe 3Ha4eHHE MUTO3a.

Peryssiiust MuTOTHYECKOTO IUKIIA KJIETKU. [IporpamMmmupyemas kietrouHasi Tudesns —
arorTo3.

Knerounoe sapo, XpoMocombl, (yHKIIMOHAIbHAs TE€HOMHKA. MexaHuzmol
npoaugepayuu, oughgepenyuposku, cmapenus u cudenu kiemox. «L{ugpposas knemrka» —
ououngopmamuueckue mooenu QyHKYUOHUPOBAHUsL KILEMKU.

JleMoHcTpanuu

Tabmumpl u  cxembl: <« KHW3HEHHBIM IUKI KIETKH», «Murozy», «CTpoeHue
xpomocomy, «Pemmkanus JTHK».

12



®denepanbHas padouas mporpamma | buosorus. 10-11 kmaccwl (yriyOaéHHBIH YPOBEHB)

OO0opyioBaHKE: CBETOBOM MUKPOCKOII, MUKpoIpenaparsl: «MHUTO3 B KIETKaxX
KOPELIKa JIYKa».

JlaGoparopHas pabora «M3yueHrne XpoMOoCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaboparopHasi pabora «HaGmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIpENapaTax).

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornyeckoe paszHooOpasue opraHu3MoB. OTHOKIETOYHBIE, KOJOHHAJBHEIE,
MHOT'OKJIETOUYHBIE OPTraHU3MBI.

OCOOCHHOCTH CTPOCHUS W KU3HENEATCILHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
bakrepun, apxeu, ONHOKIETOYHBbIC TPHUOBI, OJHOKJIETOYHBIE BOJOPOCTH, IPYrUe
poTUCThL. KONOHMaNbHbIE OPraHU3MBL.

B3anMocCBs3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBbI
opranoB. OpranusM Kak enHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHAsl, MOKPOBHAs,
IIPOBOJSALIASl, OCHOBHAas, MexaHuyeckas. (OCOOEHHOCTH CTpPOEHMs, (QPYHKUUH U
PACIIONIOKEHMS TKAHEN B OpraHaxX PacTEHH.

TkaHW JKMBOTHBIX M YEJIOBEKA. THWMbl >KUBOTHBIX TKAHEH: HSNUTEIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. (OCOOEHHOCTH CTpoeHHs, (QYHKIHA U
pPacmoJioxKEHUs] TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE U F€HEpPAaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI
OpPraHoOB )KUBOTHBIX U YesioBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenuid. CkeleTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX UBOTHbIX. HapyXHbIil U BHyTpeHHUW ckeneT. CTpOEHUE U THUIIBI
COCIMHEHUS KOCTEMN.

JIBi>keHNEe OpraHu3MoB. [[BIKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHTHOE,
KT'YTUKOBOE, PECHUYHOE. /[BMKEHHE MHOTOKJIETOUHBIX PACTEHUM: TPOIIU3MbI U HACTHUHU.
JIBID>KEHHE MHOTOKJICTOUHBIX KMBOTHBIX W 4e€JOBEKa: MbIleyHas cucTema. Peduekc.
CkeleTHbIE MBIIIIIBI U UX paboTa.

[Iuranue opranun3moB. IlornomeHne BOABI, YIIEKUCIOTO Tra3a U MHUHEPaJIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue KXKMBOTHBIX. BHYTPHUIOIIOCTHOE M BHYTPHUKIETOYHOE
nuuieBapeHue. [lutanne no3BOHOYHBIX JKUBOTHBIX. OTIENbI MUIIEBAPUTEIIBHOTO TPAKTA.
[InmeBapurenbHble xene3nl. [umeBapurenbHas cucTeMa 4enoBeka.

Jlpixanue opranu3mMoB. J{pixanue pacteHul. Jprxanue >kuBoTHbIX. udPy3us razos
yepe3 MoBepXHOCTh KieTku. KoxkHoe apixanue. JlpixaTenbHas moBepxXHOCTh. KabepHoe
1 JIEFOYHOE JbIXaHue. JIpIXaHhe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIOLIMOHHOE
YCI0)KHEHUE CTPOCHUS JETKMX IIO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CHCTEMA
yenoBeKa. MexaHW3M BEHTWISALMMU JIETKUX y NTULl M MIEKONUTArIMX. Perysmnusa
IbIXaHus. JIpIXaTeIbHbIC O0BEMBI.

TpaHCHOPT BEWIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCiopT
BEILIECTB y JKUBOTHBIX. KpoBeHOCHas cucrtema u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX )KMBOTHBIX U 4yenoBeka. Cepale, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru
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KpOBOOOpaIlleHHsl. DBOJIOLMOHHBIE YCIOKHEHUS CTPOCHHS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Brinenenue y opranusMoB. Beinenenue y pacreHuii. BoineneHue y >KMBOTHBIX.
CokpatutenbHbie Bakyond. Opransl BblaelneHus. OuibTpanus, cekpeuus u o0paTHOe
BCAChIBAaHME KaK MEXaHU3Mbl pPabOTHl OpraHoB BblaeneHUs. CBsA3b MOJOCTH Teja
C KPOBEHOCHOM U BBIJIEIUTEIBHON CUCTEMaMHU. BblieneHne y M0o3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u QpyHkunoHupoBaHue HegpoHa. OGpa3oBaHHE MOUYH Y
YEJIOBEKA.

3amura y OpraHu3sMoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3MoB. Criopsl OakTepuit
U LUCTHl MPOCTEUIIMX. 3allluTa y MHOTOKIETOYHbIX pacTeHuid. Kyrukyna. Cpencrsa
ITACCUBHOM ¥ XMMHUYECKOU 3aUThl. OUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3amuTa
opranusma ot Oose3Heil. MiMmmyHHas cucrema yenoBeka. Kierounslil U rymMopasbHbIi
UMMYHUTET. BpoXn€uueiii 1 npuoOpeTéHHbil cnenudpuueckuii uMMyHuTeT. Teopus
KJIOHAJbHO-cenekTuBHOro ummyHutera (II. Dpmux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpPOKIEHHOIO MMMYHHTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxumMocTh U peryisiuus y OpraHu3MoB. Pa3zapakumMocTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npakuMocTh U peryisinus y pacTeHuid. PocToBbIE BelecTBa
Y X 3HAYCHHE.

HepBHas cuctema u peduieKTopHas peryJisiius y )KuBoTHeIX. HepBHas cuctema u eé
OTJENbl. ODBOJIIOIIMOHHOE YCJIOKHEHHE CTPOEHUSI HEPBHOM CHUCTEMBI Y IKUBOTHBIX.
OTzenbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediiekc u peduexkropnas myra.
be3ycnoBHbIE U yCIOBHBIE pedIeKChI.

I'ymopanpHas perysanus 1 SJHAOKPUHHAs CUCTEMA JKUBOTHBIX U YelloBeKa. JKemnessl
OHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. /[elicTBHE TOPMOHOB. B3auMOCBs3b HEPBHOM U
SHAOKPHUHHOM cucTeM. ['unoranamo-runopusapHas cucTema.

JleMoHcTpanuu

[Toptper: N.I1. I1aBnoB.

Tabmuubpr u  cxembl: «OJHOKJIETOYHBIE BOAOPOCHN», «MHOrOKJIETOUYHbIE
Bozopociny, «bakrepun», «lIpocreimuey, «Opransl HIBETKOBBIX pacTeHUN», «CHCTEMBI
OpraHOB II03BOHOYHBIX JXMBOTHBIX», «BHYTpeHHeEe CTpPOECHHE HACEKOMBIX», «TkaHH
pactenuit», «KopHeBble cucreMb», «CTpoeHue crednst», «CTpOeHHE IUCTOBOU
IUTACTUHKI, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «lInmeBapurensHas cuctemay,
«KposeHocHas cucrema», «JlpixarenpHas cucrema», «HepBHas cucremar», «Koxay,
«MpuueyHass cucrema», «BppienurensHas cucreMa», «OHAOKPHHHAS CHUCTEMAY,
«Ctpoenne Mpinel», «MMmyHuTer», «KumedHononoctHele», «Cxema NUTaHUSA
pacreHnit», «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpOECHHE THAPHI»,
«CTtpoeHue mianapun», «BHyTpeHHEe CTPOCHHE JOKIEBOr0 uepBs», «HepBHas cucrema
pi6», «HepBHas cuctema nsarymku», «HepBHas cuctemMa NPECMBIKAIOLUIMXCSY,
«HepBHas cucrema ntuny», «HepBHas cuctema Mmiekonuraromux», «HepBHas cucrema
yenoBekay, «Peduekcey.
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OOGopyaoBaHHWEe: CBETOBOW MHKPOCKOI, MHKpPOMIpENnaparbl  OJHOKIETOUYHBIX
OpPraHU3MOB, MUKPOTIPEIapaThl TKAaHEH, pAKOBUHBI MOJUTFOCKOB, KOJUIEKITUN HACEKOMBIX,
UTJIOKOXKUX, KUBBIE DK3EMIUIIPhl KOMHATHBIX PACTCHUM, repOapuu pacTeHU pa3HBIX
OTJICNIOB, BIIAXKHBIE TMpenaparbl KUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUICKITUU
0€CITI03BOHOYHBIX JKMBOTHBIX, CKEJIET YelIOBEKa, O0OpydOBaHHE JUIsI JEMOHCTPAIUU
MOYBEHHOTO M BO3YITHOTO MUTAHMS PACTCHUH, pacIIeIUICHUs KpaxMaia U OeIKOB T0
nercTBueM (PepMEHTOB, OOOPYIOBAaHHWE VIS JEMOHCTPAIIMHA OIBITOB TI0 HM3MEPCHHIO
KU3HCHHON €MKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeIIbHBIX JIBWKCHUM, MOJIETTH TOJIOBHOTO
MO3ra Pa3IMYHbIX KUBOTHBIX.

JlaboparopHas paborta «/3ydeHue TkaHen pacTeHHII».

JlaGopaTopHas pabota «/3y4ueHne TkaHel )KUBOTHBIX .

JlaGopaTtopHas pabora «/3yueHue opraHoB IBETKOBOTO PACTEHHSI.

Tema 10. PasMHokeHUe U pa3BUTHE OPTAHU3MOB

@opMBbI pa3MHOXKEHHSI OPraHU3MOB: O€CTI010€ (BKJII0Yasi BEF€TATUBHOE) U MOJIOBOE.
Bunel  Oecronoro  pa3MHOXKEHHs: IOYKOBaHHWE, CHOPYJSAIUS, (parMeHTanus,
KJIOHUPOBAHME.

[TonoBoe pazmHoxeHue. [TonoBbie kineTku, win ramersl. Melio3. Ctaaun Meiosa.
IToBenenne xpomocom B Menose. KpoccuHroep. buonornueckuil cMbICa MeHo03a U
IIOJIOBOTO Mpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe pasurue. ['ameroreHe3 y KMBOTHBIX. [lonOBBIE Keme3bl.
OOpazoBanue u pa3BUTHE TOJOBBIX KJeTOK. CrepmartoreHe3 u ooreHe3. CtpoeHue
TTOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBI
OILUTOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHuyalbHOE pa3BUTHE OPraHU3MOB (OHTOrEHe3). DMOpHOJIOrHs — HaykKa
O pa3BUTUU OPraHM3MOB. Mopgocenes — o0Ha u3 21asHbIX NPoOIEM IMOPUONIOSUU.
Konyenyua mopghocenos u mooenu mopgozenesa. Cranuu 3MOpHOTeHe3a KUBOTHBIX
(ma mpumepe narymku). JpoOnenue. Tumbl npobieHus. /Jemepmunuposanuoe u
HedepmunuposanHoe opooaenue. bracmyna, munvr 6nacmyn. OcoOEHHOCTH APOOJICHUS
MJIEKOMMUTAIOMIMX. 3apOJIbIIIEBbIC IUCTKH (TacTpysiLus). 3aKiaiKa OpraHoB U TKaHel 13
3apOJBIIIEBBIX JINCTKOB. B3anMMmHOE BIMAHME 4YacTe€d pPa3BHUBAIOIIETOCSA 3apoJbllIa
(aMOpHoOHanbHasT MHAYKIMS). 3akiajka IJIaHAa CTPOEHUS >KUBOTHOTO KakK pe3yibTaT
MEpapXUYECKUX B3aMMOJEHUCTBUIM TeHOB. BiusHue Ha 5>MOpUOHANBHOE pa3BHUTHE
pPa3NUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pa3zButue xuBoTHBIX. [locTamMOpuonansueiii nepuoa. [Ipsmoe u HenpsiMmoe
pa3sutue. Pa3Butue ¢ Mmeramopo3oM y O€CTIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3Haue€HHWE MPSAMOIrO M HENPSMOIO pa3BUTHUSA, HUX PacHpOCTpaHEHUE
B npupojie. Tumbl pocta ;kMBOTHBIX. DAKTOPHI PETYISALUHA POCTA KUBOTHBIX U YETIOBEKA.
Craguu nocTAoMOPUOHAIBHOTO PAa3BUTHS Y AKUBOTHBIX U YesioBeka. [leprnonbl oHTOreHesa
yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMYeCcKHe MpPOIECCHI.

Pa3mHoxeHue u pazsutue pacrenuil. ['lamerodur u ciopoput. Melio3 B dKU3ZHEHHOM
nukie pacrennit. OO6pa3zoBaHue crop B Ipoiecce meno3a. ['aMmeroreHes y pacTeHHIA.
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OmnonoTBOPEHUE U PA3BUTHE PACTUTENBbHBIX OPraHU3MOB. /[BOMHOE OMIIOJOTBOPEHNUE
y UBETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTHE CEMEHMU.

MexaHu3Mbl peryJsiiud OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpanuu

[Toptperst: C.I'. HaBamun, X. [lIneman.

Tabmuupl u cxembl: «BereraruBHoe pa3MHOXeHue», «Tunbsl Oecnosioro
pasMHOXEHUs», «Pa3MHOXKEHHE XJIaMUIAOMOHAAb», «Pa3MHOXKEHUE  DBIJICHBIY,
«Pa3MHOXKEHHE THApPBDY, «Meio3», «Xpomocombl», «l'amerorenes», «CtpoeHue
SUIEKIIETKH U CIepMAaTo3011a», «OCHOBHBIEC CTAJIUU OHTOreHe3a», «lIpsimoe u Henmpsimoe
pa3BuTHE», «Pa3BUTHE MANCKOro XyKa», «Pa3Butue capanum», «Pa3BuTue JIATYIIKN,

«/IBOMHOE OIUIOJJOTBOPEHUE Y LIBETKOBBIX pacCTeHU», «CTpoeHUEe CEMIH OAHOAOJbHBIX
Y JBYAOJBbHBIX PACTEHUIN», «JKM3HEHHBIN LIUKII MOPCKOM KamycTh», «KM3HEHHBIN HUKII
Mxay, «KU3HEHHBIN UKJT MATOPOTHHUKAY, «KU3HEHHBIN LIUKII COCHBI».

OOopyzioBaHHE. CBETOBOM MHUKPOCKON, MHUKpOINpENapaThl SHULEKIECTOK U
CIIEpMATO30UJI0B, MOAENb «L MK pa3BUTHS JIATYILIKH.

JlaGoparopHasi pabotra «V3ydeHHe CTPOEHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

[IpakTuyeckass pabora «BbIsiBI€HHWE MNPU3HAKOB CXOJCTBA  3apojblliel

MO3BOHOYHBIX KUBOTHBIX).
JlaGoparopHas pabora «CTpoeHue OpraHoB pa3MHOXKEHHSI BBICIIUX PACTEHUIN.

Tema 11. 'eHeTnKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPTraHMU3MOB

Hcrtopust craHOBJiEHUS M pa3BUTUS TeHETHKHU Kak Hayku. PabGotel I. Mennens,
I'. ne ®puza, T. Moprana. Poib oTedecTBEHHBIX YUEHBIX B pPa3BUTUU FeHETUKU. PaboThI
H.K. KonbroBa, H.M. BasumoBa, A.H. benozepckoro, TI.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIC TEHETUYECKUE IOHATHUS U CHUMBOJBI. [ OMOJIOTHYHBIE XPOMOCOMBEI,
aJuIeNIbHbIE TE€HBI, aJIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TETePO3Ur0Ta, YHCTasl JUHUS, THOpUIbI, TeHOTuN, (perorurn. OCHOBHbBIC
METOAbl  TEHETUKU:  THUOPHUIOIOTUYECKUM,  IUTOJIOTHYECKUH,  MOJIEKYJSPHO-
TEHETUYECKUM.

JleMoHCcTpanuu

[Toptpetsrl: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsios, H.1A. BaBuiios,
A.H. benozepckuit, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuipl u cxembl: «MeToJIbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlaboparopHas pabota «/Ipo3oduiia kak 0OHEKT FTeHETUYECKUX UCCIETOBAHUI.

Tema 12. 3axoHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuanue. [lepBoiil 3akoH MeHaenst — 3akKoH eIMHOo00pa3us
ruOpuoB nepBoro nokosnenus. Ilpasuno nomuHupoBanus. Bropoil 3akon Menaens —
3aKOH pacHIeIyIeHus Mpu3HakoB. LluTonmormueckrue OCHOBBI ~MOHOTHOPUIHOTO
CKpelrBaHus. [ MImore3a 4nucToThl ramer.
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AHanusupymoniee ckpemuBaHue. [IpomMexyTOdHbI XapakTep HaCIEIOBAHUS.
Pacmiennenrne npu3HakoB Npy HEMOJIHOM JOMUHUPOBAHHH.

JuruOpuaHoe ckpemyBaHue. Tpetudl 3akoH MeHnenss — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHUs MPU3HAKOB. [{uTonornaeckue OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUA.

CuemnienHoe HacnenoBanue rmpu3HakoB. Pabotrer T. Moprana. CreruieHHoe
HACJICIOBAHUE T€HOB, HAPYIIECHUE CUECIUICHUS MEXIYy IeHamu. XPOMOCOMHAsl TE€OpHUs
HACJIEACTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHHU3M OIpeAeieHus 1ojia. AyTOCOMBI H
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli M TIeTeporameTHbld IMoJ. |'eHernueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciiemoBanve npu3HakoB, CUEIIICHHBIX C MOJIOM.

['enorun kak nenocrHas cucreMa. [nenorponuss — MHOKECTBEHHOE JIEMCTBUE I'eHA.
MHOXeCTBEHHBIN aJUIEIIU3M. B3aumoperictsue HeaJlJICJIbHBIX I'€HOB.
Kommiiementaprocts. Onucras. [lonmnumepns.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTECHUMN, KUBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOTOTUYECKUX TPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKmmil. ['eHeTmueckue
MEXaHU3Mbl CUMOUOTeHEe3a, MEXaHU3Mbl B3aUMOCHCTBUSL «XO3IMH — Mapa3uT» U

«XO35IMH  — MHKPOOMOM». ['@HETHMYECKHE acCIeKThl KOHTPOJISI W H3MCHEHHUS
HACJIEJICTBEHHOW MH(GOPMAIIMK B TTIOKOJICHUSIX KJIETOK M OPTaHU3MOB.
JlemoHCTpaMn

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

Tabmuupl u cxembl: «llepBbiii U BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
Mennensa», «AHanu3upyrollee cKpemuBanue», «HenomHoe TOMUHUPOBAHUEY,
«CueruieHHOE Hacae0BaHue MPU3HAKOB y Ipo30Quiibl», «I'eHeTnka nosay», «Kapuotun
yenoBekay, «Kapuotun gpozodumibry, «Kapuotunm nrumb»y, «MHOXKECTBEHHBIN
ajuenu3M», «B3auMoIenucTBUE TEHOBY.

OO6opynioBaHue: MOJENAb JUIsl AEMOHCTPAlMU 3aKOHOB €IMHO00pa3usi TMOpHIOB
IIEPBOIO IOKOJIEHUS W PACUICIUICHUSA NPU3HAKOB, MOJEIb Ul JEMOHCTpALMU 3aKOHA
HE3aBUCHMOr0 HACIIEIOBAaHMS IPU3HAKOB, MOJEIb I JEMOHCTPALMM CUEIJIEHHOIO
HACJIeI0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpozoduinay.

[Ipaktuyeckas pabora «/3ydeHue pe3ysnbTaToB MOHOTMOPUIHOTO CKpEIIMBAHUS
y Ip030UITBI».

[IpakTuueckas pabora «M3ydeHue pe3ynbTaToB AUTHOPUIHOTO CKPEUIMBAHUS
y Ip030UITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna W cpeasl npu  (GopmMupoBaHWM  (PEHOTHUIIA.
N3meHunBOCTh TIpU3HAKOB. KauyecTBEHHbIE W KOJIWYECTBECHHBIE NPU3HAKU. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEICTBEHHASI.

Moaudukauuonnass  u3MeH4uMBOCTb. Ponb  cpeapl B (OpMUPOBAHUU
MOIU(PUKAIIMOHHON H3MeHYMBOCTH. Hopma peakumu npusHaka. BapuaioHHBIN psn
u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa  MOJIU(PUKALIMOHHOM
M3MEHYUBOCTH.
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I'eHoTuNMUeckas U3MEeHYUBOCTh. CBOMCTBA TEHOTUITMYECKOW U3MEHUUBOCTH. BUIbI
F€HOTUITUYECKOW U3MEHUUBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

KomOnHaTuBHAasT M3MEHUMBOCTh. MeWO3 © TIOJIOBOM TIPOIECC — OCHOBA
KOMOWHATUBHON W3MEHUYMBOCTU. PoJIb KOMOWHATHBHOW H3MEHYMBOCTH B CO3/IaHUU
TeHEeTUYECKOro pa3HO00pa3us B Ipeiesax OJHOr0 BUA.

MyTanuoHnHasi U3MEHUYHUBOCTh. BUIbI MyTallMii: FeHHbIE, XpPOMOCOMHEBIE, TCHOMHBIE.
CnoHTaHHbIC U UHAYIIMPOBAHHBIE MyTallMU. SIepHbIC U IIUTOMIA3MATUUYECKUE MYTAIUU.
CoMarnueckue 1 1ojioBble MyTaluu. [I[puurHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIUSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO Mpolecca. 3aKoH
TOMOJIOTHUYECKHUX PSAIOB B HacsieacTBeHHON n3MeHunBocTu (H.M. BaBunon). Buesnepuas
W3MEHUYMBOCTh M HACJIEJICTBEHHOCTb.

Onuzenemura u 3NULEHOMUKA, POIb INUSEHEMUUECKUX (PAKMOPO8 8 HACIeO08aHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OPSAHUIMOS.

JleMoHCcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H.M. Basunos.

Tabnuue! u cxembl: «Buibl u3MeHYMBOCTHY, «MoAnpUKAIIMOHHAS U3MEHUUBOCTH,
«KoMOuHaThBHAs W3MEHUYMBOCTHY», «Meio3», «OmnomorBopenue», «leHeTnyeckue
3a0o0yieBaHms YeIOBeKay, « BUIbI MyTammiiy.

OO0opy/ioBaHKE: KUBBIE U TepOapHbIE IK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGoparopHasi pabora «VcciaemoBanue 3aKOHOMEpPHOCTEH MOAU(MUKAIMOHHON
M3MEHUYMBOCTH. [locTpoeHrEe BapuallMOHHOTO PAIa U BApUALTMOHHON KPUBOW.

[IpakTuyeckas pabota «MyTanuu y Apo30(uibl (Ha TOTOBBIX MUKpOMpenapaTax ).

Tema 14. I'eHeTHKA Yesl0BEeKA

Kapuotun denoBeka. MexayHapoaHas IIporpaMMa HCCIIEAOBaHMS TE€HOMa
gesoBeKka. MeToabl M3yYeHUs T€HETHKH YeIOBeKa: I'eHEAJIOrHYeCKHi, OJM3HEIOBBIM,
ATOTCHETUYECKUH, MOMYJISIUMOHHO-CTATUCTUYECKUN, MOJIEKYJIIPHO-TC€HETUYECKUM.
CoBpeMeHHOE  OMNpENeNICHuEe  T'e€HOTHUIIA: MOJHOT€EHOMHOE  CEKBEHHUPOBAHUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ nomompto I[I[P-ananu3za. HacmencrBeHHbie
3a00¢BaHMs YeloBeKa. I €HHbIE M XPOMOCOMHBIE OOJE3HM dYelnoBeKa. bone3Hm
C HACJICJICTBEHHON IPEIpacroio)KCeHHOCThI0. 3HAYEHHE MEIUIIMHCKON T'€HETUKU
B TPEIOTBpAIlEHUH U JICYCHWHM TEHETHYECKUX 3a0oJieBaHWU dYeloBeka. Menuko-
F€HETUYECKOEe KOHCYIbTHpOoBaHUE. CTBOJIOBbIE KJIETKU. [IOHATHE «TE€HETUYECKOro
rpy3a». DTUYECKHE AaCIEeKThl UCCIEAOBAaHUNM B OOJACTU PENAKTUPOBAHUS T'€HOMA U
CTBOJIOBBIX KJIETOK.

I'enernyeckue  (akTOphI MTOBBIIIIEHHOM YyBCTBUTEIbHOCTH YyernoBeKa
K (Qu3nueckoMy M XHMHYECKOMY 3arpsi3HCHHUIO OKpYXKarlied cpenpl. I'eHeTmueckas
PEAPACIION0KEHHOCTh YEIOBEKA K MATOIOTUSIM.

JleMoHCTpanuun

Tabaumer u cxemsl: «Kapuotum uenoBekay, «MeToapl H3y4eHHUS TEHETUKU
yenoBekay, «I'eHeTnueckue 3a00aeBaHus YEIOBEKaY.

[IpakTuyeckast pabota «COCTaBJICHUE U aHATIA3 POJAOCIOBHOM.
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Tema 15. Cesiekuiusi OpraHu3MoB

JloMecTukanusa M cenekuus. 3apoKIACHUE CENEKIMM W JOMECTHUKAIUU. YUYCHUE
H.W. BaBunosa o LleHTpax mpoucXokaeHUs ¥ MHOT00Opa3usi KyJbTYPHBIX PacTEHUH.
Ponb cenexkuum B CO3MaHUM COPTOB pacTeHU W mopoJ KUBOTHbIX. CopT, mopona,
MTaMM. 3aKOH TOMOJIOTMYECKMX PSJOB B  HACJIEICTBEHHONM  HM3MEHYMBOCTH
H.!. BaBuiioBa, ero 3HaueHue JJis CEIEKIIMOHHON paboTHI.

Meroasl  cenekimoHHON paboThl. VICKyCCTBEHHBIM OTOOp: MAaCCOBBIM U
WHIWBUAYAbHBIA. DTanbl KOMOMHAIIMOHHON ceneKnuu. VcnpiTaHue mpou3BoauTeIeH
1o TOTOMCTBY. OTOOp IO TEHOTHUITY C TTIOMOIILIO0 OIIEHKU (DEHOTHUTIA TOTOMCTBA M 0TOOP
10 TEHOTUITY ¢ ToMouIbio aHanm3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEeIeKIIMOHHOW paOoThl. PaguanuoHHbIi U
XUMHYECKUN MyTareHe3 Kak MCTOYHHUK MYTalluid y KYJbTYpHBIX (POpPM OpraHU3MOB.
Hcnonb3oBaHue TE€HOMHOIO PENAKTUPOBaHHS M MeTOH0B pekoMOMHaHTHbIX JIHK
JUISL TIOJTYYEHUS UCXOAHOTO MaTepuala JJisl CEICKINH.

[Tonyuenune nonumuion0B. BHyTpuBHa0Bas rubpuauzaius. bauzkopoacTBeHHOE
CKpelluBaHue, Wi WHOpuauHr. HepoacTBeHHOE CKpelMBaHHWE, WM ayTOPUJIUHT.
I'erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OTnanéHHas
ruopunnzanus. Ilpeogonenue Oecrionusi MEXBHUIOBBIX THOpUIOB. JlocThxkeHus
CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3€1EHASL peBONIOYUA ).

CoxpaHeHre U U3y4Y€HUE TeHETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUM U HX
JTUKAX POAWYEH JJIS CO3/JaHMsI HOBBIX COPTOB M THOPHIOB CEIIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpanwenue u YynpaeieHue 2eHemuyecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICAOBbIX — JHCUBOMHBIX 8  YeNsaX  VIyduleHusl
CYUecmeyiomux U Co30aHUsi HOBbIX NOPOO, JUHULUL U KPOCCO8, 8 MOM UUCIe
C NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCe008aHUl, Nepedosblx uoeu u
NnepCcneKmuBHbIX MexHOI02UlI.

JlemoHcTpanuu

[Toptpersr: H.W. Basunios, 1.B. Muuypun, I'./]. Kapneuenko, I1.I1. JlykpsaHeHko,
Bb.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuipl u cxembl: «L{eHTpbl TPOUCXOKACHUS U MHOTOOOPa3Usl KyJIbTYPHBIX
pacteHui», «3aKOH TOMOJIOTMUYECKUX PSIAOB B HACJIEACTBEHHON HM3MEHYUMBOCTH,
«Mertoapl cenekiuny, «OTaanénnas rudpuauzanusy, «MyTtareHes».

JlaGopatopHasi pabora «M3ydyeHue COPTOB KYJIbTYPHBIX PACTEHUH U TMOPOJ

JIOMAIIHUX KUBOTHBIX).

JlaGoparopHas pabora «/3yueHrne MEeTo/10B CEJIEKIIUU PACTEHUI.

[IpakTuyeckas pabora «IIpuBuBKa pacTeHUIY.

Okckypcuss «OCHOBHBIE METOJIBI W JOCTHJKEHHMS CEJIEKUHMH pacTeHHH W
KUBOTHBIX (HA CEJICKIIMOHHYIO CTaHIIMIO, MIIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIMI
Y4acTOK, B TEIIMYHOE XO3SIMCTBO, B JTA0OOPATOPHUIO arpOyHUBEPCUTETA WU HAYYHOTO
LEHTPA)».
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Tema 16. BuorexHo10rusi M CHHTeTHYeCKasi OM0J10T U

OOBEKTHI, UCTIOJIb3YEMbIE B OMOTEXHOJIOT U, — KJIETOUHbIC U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEepUCTUKA. TpaauiiMOHHAsi OMOTEXHOJIOTU: X1eOoneueHue,
MOJIYYeHUE KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOJEINE. MUKPOOMOIOTHYECKUNA CHHTE3.
OOBEKTH MUKPOOUOIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT U
BUTaMHHOB.

Co3nanue TEXHOJIOTMH W HHCTPYMEHTOB II€JICHANPABICHHOIO W3MEHEHUS U
KOHCTPYMPOBAHHsI T'€HOMOB C LENBIO IIOJIYyYEHHMS] OPraHM3MOB M HMX KOMIIOHEHTOB,
COJIEpKAILUX HE BCTPEUAIOLIUECS B PUPOJ€ OMOCUHTETUYECKHE MY TH.

Knerounas wHxkeHepusa. Meroasl KyabTypbl KIE€TOK W TKaHEW pacTEHUHd U
KUBOTHBIX. Kprobanku. CoMaruueckas ruOpuan3anus 1 COMaTUYECKU SMOpHUOTeHE3.
Hcnonb3oBaHue TramionIoB B CEIEKUMM pacTeHUi. [lonyuenue MOHOKIOHANbHbBIX
anmumen. Hcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOUuyuHe.
HckyccTBEHHOE  OIUIOAOTBOPEHHUE. PEKOHCTpyKIMS SAMUEKIETOK W KJIOHUPOBAaHHE
KUBOTHBIX. MeToA TpaHCIUIAHTAlUKA SAEp KIETOK. Texnonozuu 0300poseneHusl,
KVIbMUBUPOBAHUA U MUKPOKIOHANILHO20 — PAZMHOICEHUA  CEbCKOXO3AUCBEHHbIX
KYIbmyp.

XpoMOcOoMHass W TeHHasg UWHXeHepusa. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOunantHoix JHK. Coszdanue mpanceennvix opeanusmos.
JlocTH>KeHUsI U IEPCIEKTUBBI XPOMOCOMHOW M T€HHOW MHXEHEPUU. DKOJOTHUECKUE U
ATUYECKUE TMPOOJIEMbl TCHHOW HHKCHEPHUH.

Meaunuuckue OuotexHonoruu. IloctreHomHas nudpoBas wmenununa. [T1P-
JMarHocTuKa. MeTaboIOMHBIN aHaJIU3, TEHOLIEHTPUYECKUI aHaIU3 MPOTeOMa YeI0BeKa
JUIS. OLIEHKHU COCTOSIHUSL €r0 310pOBbs. VCronb30BaHHE CTBOJIOBBIX KJIETOK. TaprerHas
Tepanus paka. 3D-OmommkeHepuss st pa3pabOTKU  (PyHIAMEHTaIbHBIX OCHOB
MEJIMIIUHCKAX TE€XHOJOTHH, CO3JaHUSl KOMIUIEKCHBIX TKAHEW COYETAHWEM TEXHOJIOTMU
TpEéXMEpHOro  OWonpuHTMHra W ckadpdonauHra g pemeHus — 3ajad
MEPCOHANTN3UPOBAHHON MEAUIIHBI.

CozllaHnre BEKTOPHBIX BAKIUH C 1IEJIbI0 00ecredeHus: KOMOMHUPOBAHHOW 3alllUThI
oT BO30ynuTenen OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXAHU3MOB
¢dbynkuuonupoanusi PHK-comepkammux BHPYCOB, BBI3BIBAIOIIMX OCO0OO OIACHBIE
3a00NeBaHuUs YeIOBEKa U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuuper u cxembl: «/crnonb30BaHHE MHUKPOOPTAHU3MOB B TPOMBIIUIEHHOM

pou3BOCTBeY, «KieTouHas uHxxenepus», «['eHHass HHXEHepUs».
JlaboparopHas pabora «M3ydeHre 00HEKTOB OMOTEXHOIOT UM,
[Tpaktrueckas pabora «IlomydeHre MOJIOYHOKHUCIIBIX TPOTYKTOB.

Okckypcuss  «buoTexHomorus —  BaXKHEWIIas  OPOU3BOAUTENbHAS  CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUYECKOE TTPOU3BOICTBO)Y.
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11 KJIACC

Tema 1. 3apoxkaenne u pa3BuTHE 3BOJIIHOHHBIX MPeACTABJICHUI B 0H0JIOTUH

OpomonuonHasa Teopus Y. JlapsuHa. [IpeAnockIKM BO3SHUKHOBEHUS 1apBUHUA3MA.
Kuznb u HayuHas nestenbHOCTh Y. J{apBuHa.

JBrxymue cuibl 3BodMoUMd BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTD
pPa3MHOKEHUSI OPTaHU3MOB, HACJIEICTBEHHAs] U3MEHUNBOCTH, 00ph0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cuaTeTnueckoir teopuu 3Bomoruu (CTI). HelirpansHas Teopus
sBoOIMU. COBpeMEHHas 3BOJIOIMOHHAs OUOJIOTUsl. 3HAYEHHE IBOJIIOIIMOHHON TEOpUU
B (h)OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHcTpanuu

IToptpersr: Apucrorens, K. JIuanen, JK.b. Jlamapk, 3.0K. Cenr-Unep, XK. Krosbe,
Y. Japsun, C.C. UerBepukos, N.W. llImansraysen, [Ix. Xonneiin, J[.K. benses.

Tabnuuel u cxembl: «Cucrema sxkuoid npuponbl (mo K. Jlunuer)», «JlectHuia
KUBBIX cymiecTB (mo Jlamapky)», «MexaHusm (HOpMHUPOBAHHSA MPUCTIOCOOICHUIH
y pacteHuid W xuBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyra mHyTeHIECTBUS
Y. Napsuna», «Haxoaku Y. lapsuna», «@opmbl 00pHOBI 3a cyliecTBOBaHHE, «I1opobl
rony0ei», «MHoroobpasue KylnbTypHBIX GopM KamycTbl», «llopoasl momamrHux
KUBOTHBIX», «CxeMa oOpazoBaHus HOBbIX BujaoB (o Y. JlapBuny)», «Cxema
COOTHOILIECHHS JBWKYIIMX CHJI 3BOIIOLUN», «OCHOBHBIE MOJOKEHHUS CHUHTETHUYECKOU
TEOPUU IBOJIFOLIHN.

Tema 2. MUKpPOIBOTIOIUS U €€ pe3yabTAThI

[Tonynsiuus Kak 37eMeHTapHas eAMHUIIA 3BOTOUMU. COBPEMEHHbIE METO/IbI OIICHKU
TEHETUYECKOr0 pPa3HooOpa3us U CTPYKTYypbl mnonyisuui. W3meHenue reHodoHaa
NOMYJIALIMM KaK DJJIEMEHTAPHOE JBOJIIOLMOHHOE SIBIICHUE. 3aKOH T€HETHYECKOIO
paBHoBecus [x. Xapau, B. BaiinGepra.

DOneMeHTapHble (HaKTOPhI (ABMKYIIUE CUIIbI) SBOJMIOLMHU. MyTallMOHHBINA TIPOLIECC.
KoMOuHaTtuBHas wu3MeHYUMBOCTh. [[peil) TeHOB — cilydailHble HEHAIpaBJICHHBIE
M3MEHEHHUs] 4YacToT aienedl B momyisuusax. Oddekr ocHoBatensd. Ighgexm
oymoinounoco 2opaviuka. CHUdCeHUe 2eHemuyecKo20 pasHooOpasus. NPUYUHbl U
creocmesus. Ilposenenue sgpgpexma Opeiicha 2eno8 6 OONbWUX U MATLIX NONYIAYUSX.
Murpauuu.  M3onsuuss  nomyisiuuid: — reorpaduueckas  (IpOCTpaHCTBEHHas),
Oounonornyeckas (penpoayKTUBHAS).

EcTecTBeHHbIi 0TOOp — HanpaBIIsitOIMiA (hakTop SBOMIOIUU. DOPMBI €CTECTBEHHOT'O
otOopa: ABWXKYIIHMHN, CTAOWIM3UPYIOUIUH, pa3phiBatomuil (nqu3pyntuBHbii). [lomoBoi
oT00p. Bo3HUKHOBEHHE U 3BOJTIOLMS COL[UAIBHOTO TTOBEICHUS )KUBOTHBIX.

[IpucnocoGneHHOCTh OpPraHU3MOB KaK  pe3yJabTar MUKPO3BOJIOLIMH.
Bo3HukHOBEeHHE MPHUCTIOCOOIEHUN y OpraHu3MoB. ApoMop@o3bl M UAMOATANTAIUH.
[Tpumepsl mpucnocobieHuil y OpraHu3MoB: MOPQOJIOTHYECKHE, (PU3NOIOTUUECKUE,
OMoXUMHUYECKHUE, oBeeHuecKrne. OTHOCUTEIbHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum u  cTpykTypa. BumooOpa3oBaHue Kak pe3yabTar
MUKpO3BOIOIMH. M3omsanus — kimoueBoit gaktop BumooOpazoBanus. [Iytu u crmocoObr
BHUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe), CUMITaTPUUECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (TONMUILIONIU3aIMs, THOpuan3aius). JauTenbHOCTh
HBOJIFOIMOHHBIX MPOLECCOB.

MexaHu3Mbl GOPMUPOBAHUS OMOTOTHUECKOTO Pa3HOO0pa3Hs.

Ponb 3BONMIOIIMOHHON OMOJIOTMM B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHEHHS
OonopasHooOpa3usa. MUKpPOIBOMIONUS U KOJBOJIOLMS TMapa3sUTOB M HX XO35EB.
MexaHu3Mbl OpMUPOBAHUST YCTOMUHUBOCTH K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI € HEM.

JleMoHCcTpanuu

[Toptpersi: C.C. UerBepukos, 3. Maiip.

Tabnuibl U cxembl: «MyTalmoHHAs U3MEHUUBOCThY, «[lomynsaiioHHast CTpyKTypa
Buma», «Cxema TmposiBIeHUsT 3akoHa Xapau—BaitHOepra», «JIBmwkymme Cuibl
HBONIIOIUUY,  «JKOJIOTMYECKash  HW30JSAIUs  MOMYyJANHMM  CeBaHCKOW  (openn,
«["eorpadmyeckass M30AMSI JTUCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIIBI JTaypCKOM»,
«[lonynsIIMOHHbIE BOJIHBI YWCJIECHHOCTH XMIIHUKOB M XKepTB», «Cxema IeHCTBUS
€CTeCTBEHHOro ot0opa», «®Dopmbl 00pbOBI 3a cymiecTBoBaHUE», «HIyCTpUATbHBIN
MenaHu3My, «KuBbie uckomnaembie», «IIOKpOBHTETHLCTBEHHAs] OKpacKa KUBOTHBIXY,
«Ipenynpexpaatonias  OKpacka O KMBOTHBIX», «®DU3MONOTMYECKUE  aJlanTaluuny,
«[IprcnocobIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTENBHOCTHY, «Kpurepuu Bunay, «Busi-
nBOMHUKNY, «CTpykTypa BHJIa B mpupoje», «Crnocodbl BUAO0OpPA30BAHUSY,
«[eorpadmyeckoe BUIOOOpa3zoBaHUE TPEX BHIOB JaHABIIIEH», «IKOJIOTUYECKOE
BUJI000pa3oBaHue BHUJIOB cUHHUID, «[lomurmonnbl pacteHuity, «KamycTHO-peaeuHbIn
ruopuI.

OO6opynoBanue: repOapuu pacTeHUW, KOJUJIEKIIMM HACEKOMBIX, 4yydesia NTHI] U
3Bepeil ¢ mpuMepaMu Pa3IMYHBIX MPUCIOCOOJICHHH, uydesia NTHUIl U 3BEeped pa3HbIX
BUJIOB, repOapuu pacTeHnit OJIM3KUX BUI0B, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGoparopHas pabora «BrisiBlIeHHME H3MEHYMBOCTH Yy 0OCOO€H OHOTO BUIAY.

JlaboparopHasi pabora «lIpucmocobiieHnss OpPraHWU3MOB W WX OTHOCUTENIbHAs
11e71eCO000pa3ZHOCTh .

JlaboparopHas pabora «CpaBHEHHE BUIOB 110 MOPHOIOTHYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJiionus 1 eé pe3yJabTaThl

Metonbl M3ydeHHs Makpo3BOMOUMU. [lameoHToNOrndyeckue MeTonbl H3y4eHHUS
sBosonnu. Ilepexonusie GopMbl U pUITOreHeTHUECKHE PSAbl OPTraHU3MOB.

buoreorpapuueckue Meronsl nzydenus 3Boironuu. CpaBHenue (iopsl u (ayHs
MaTepUKOB M OCTpoBOB. buoreorpaguueckue oOnactu 3emnu. Buabl-sHaemMuku u
PEJIUKTHI.

OMOpHOJIOTHYECKHE U  CPaBHUTEIBbHO-MOP(POIOrMYECKUE METOAbl HM3yYEHHUS
BONMIIOLMHU. ['eHeTMueckue MeXaHU3Mbl DSBOJIOUMA OHTOI€HE3a U IMOSBIICHUS
HBOJIFOLIMOHHBIX HOBUIECTB. ['OMOJIOrMYHBIE M aHAJIOTMYHBIE OpraHbl. PyaumeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-TEHETHUECKHUE, OMOXUMHUUYECKHUE U MATEMAaTUYECKHUE
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METOAbl M3Yy4EeHHUs HBOMIONMHU. [omosioruyHbie TeHbl. (COBpEMEHHBIE METO/bI
MOCTPOCHUS (PUIIOr€HETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIAS TEHOMOB.

OO6mme 3aKkOHOMEPHOCTH (TpaBWIIa) HBONIONUU. [lpunyun cmeHvl @OYHKYUL.
HeobOpatumocTs »3BOmIONMU. AnanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOIU Y.

JleMoHCcTpanuu

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, @. Mromep, 3. ['ekkens.

Tabmuiet 1 cxembl: «DUIOTEHETUYECKUN Psi  JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOrle smepb», «Crerouedansy, «Puanobursr», «CeMeHHBIE TAallOPOTHUKN,
«buoreorpaduueckue 30Hb1 3emiiny, «/Ipeiid KOHTHHEHTOBY, «PenukTh, «HavanbHbie
CTaAuy 3MOPUOHAIILHOIO PAa3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «[ OMOJOTMYHBIE U
aHAJOTUYHbIE OpraHbl», «PynuMeHTh», «ATaBU3MBIY, «XPOMOCOMHBIE HaOOPHI
YyelioBeKa M muMnaH3e», «['maBHble  HampaBieHus — dBomouuny,  «OOmue
3aKOHOMEPHOCTH IBOIOLIMI.

OO0opynioBaHue: KOJJIGKIIMH, TepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJSDKA TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTapHBIX OPTraHOB U
aTaBU3MOB, KOJIJICKIITUU HACEKOMBIX.

Tema 4. IIpoucxoxnenue u pa3BuTHE KU3HU HA 3emuie

Haydnpie THoTe35I MPOUCXOXKACHUS KU3HA Ha 3emiie. AOMOTEeHE3 U MaHCIIEPMUSL.
JloHay4yHble TPEACTABICHUS O 3apOXIACHUU JKU3HU (KpealmoHusM). ['umoresa
MIOCTOSIHHOT'O CaMO3apOXKACHUS XU3HU U €€ ompoBepxkeHue oneitamu O. Penwu,
JI. Cnannannanw, JI. Tlactepa. [IpoucxoxaeHue )Ku3HU U aCTPOOHOJIOTHSI.

OcHOBHBIC 3Tanbl HeopraHuyecko sBosonuu. IlmanerapnHas (Teosorudeckas)
IBONIOIMS. XHWMHYECKasi 3BOTIONHS. AOWOTEHHBIM CHHTE3 OpPraHWYECKUX BEIECTB
n3 Heopranmdeckux. Omeir C. Mwumiepa u I'. HOpm. OOpa3oBaHue mOJIMMEPOB
u3 MoHoMmepoB. KoaniepBatnas runotesa A.M. Onapuna, rurote3a nepBUYHOro OyJIboHa
JIx. Xonneiina, renerndeckas rumnore3a I'. Mémnepa. Pu6osumer (T. Uek) u runoresa
«wupa PHK» V. I'unGepra. ®opMupoBaHue MeMOpaH U BOZHUKHOBEHHE MPOTOKJIECTKHU.

Hcropus 3emumn m Meronpl €€ m3ydeHus. Mckomaemble OpraHMYeCKUE OCTATKHU.
I'eoxponomorust u e€ wmeronbl. OTHoOcHUTENbHAsT U aOCOIIOTHAST TEOXPOHOJIOTHSI.
I'eoxpoHONOrMYecKas mKasa: 30Hbl, 3Pbl, [IEPUOJIBI, SIIOXU.

HauvanbHbie 3Tanel opranndeckoi 3Boiouuu. llosBiieHMEe W 3BOMIONMSA MEPBBIX
KJIETOK. DBojtonus Merabonu3Ma. Bo3zHukHOBeHUE TIepBbIX dKkocucTeM. COBpeMEHHbIE
MUKpOOHBIE OHMOIIEHKM KaK aHaJor MepBbIX Ha 3emuie coolOmiecTB. CTPOMATONIMTHI.
[TpokapuoThl U 3YKapUOTHI.

[Ipoucxoxaenre >SykKapuoT (CUMOUOreHe3). IBOJIOIMOHHOE MPOUCXOXKICHUE
BUpPYCOB. [Iponcxox/1eHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTanbl HBOJIONMU BBICHIUX pacTeHud. OCHOBHBIE apoMOp(O3bI
pactenuid. Beixon pacrenuit Ha cymy. [losBiaeHHe CIOPOBBIX pACTEHUN M 3aBOCBAHHE
nmu cymn. CemeHHble pacTeHus. [IponcxoxaeHne NBETKOBBIX paCTEHUM.
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OcCHOBHBIE 9Tanbl HBOJIOIUU KUBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — IMOSBICHUE COBPEMECHHBIX THIIOB.
IlepBpie xoOpnoBble KUBOTHbIE. JKH3HbP B BOJE. OBOJIOUUS IMO3BOHOYHBIX.
[Tpoucxoxnenne ampuodbuit u pentwimid. [IporcxoxaeHre MIESKOMUTAIOMUX U MTHIIL.
[Tpuanmn kmodeBoro apomopdo3a. OcBoeHHe OSCIO3BOHOYHBIMU M ITO3BOHOYHBIMH
KUBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emiie MO 3paM U MepuoAaM: apxew, MpoTepo30il, maneo3oi,
Me3030i, KaifHo30M. OOIas XxapakTepUCTHKa KIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBieHMEe W pacuBET XapaKTEPHBIX OpPraHU3MOB. YTJeoOpa3oBaHUE: €ro yCJIOBHUS U
BIIMSTHUE Ha Ta30BbIH COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSA — 3KOJOTHMYECKHE KPU3HUCHI mpouuioro. IlpuunsHbl u
CIEACTBUSI MAacCOBBIX BbIMHpaHUW. COBPEMEHHBIN SKOJOTMUYECKUM KPHU3HUC, €ro
ocobennoctu. [Ipobiema coxpanenust OnopasHooOpas3usi Ha 3emiie.

CoBpeMmeHHasi cuctemMa opraHuyeckoro wmupa. I[lpuHiunel kiaaccuukanu
oprann3mMoB. OCHOBHbBIE CUCTEMATUUYECKHE TPYIIIBI OPTAHU3MOB.

JleMoHCcTpanumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, 1.1. Meunukos, A.M. Onapus,
Jx. Xonaeiin, I'. Ménnep, C. Muuiep, I'. IOpu.

Tabmumer m cxembl: «Cxema ombita ®. Pemm», «Cxema omeita JI. Ilactepa
10 U3YYEHHUIO CaMO3apOoxIeHUs XU3HN», «Cxema onbita C. Muuiepa, I'. FOpuy», «3Tanbl
HEOPTraHWYECKOW 3BOMOIUNY», «l'eoxpoHosiornueckas mikainay, «HawambHblie 3Tamb
OpraHUYEeCKOU 3BONIOIUNY, «CxemMa 00pa30BaHUS SYKAPUOT MYTEM CHUMOUOTEHE3a»,
«Cuctema >kuBOW TpUpoABI», «CTpoeHHe BHpyca», «ApoMop]o3bl pacTCHHII,
«Puanouter»y, «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC BOIOPOCIN,
«Mxn», «llanoporHuku», «l'omoceMeHHble pacTeHus», «Opranbl [BETKOBBIX
pacteHuity, «Cxema pa3BUTHS >KHUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIXY,
«IIpocrenmmey, «Kumeunonomnoctueie», «llmockue yepBu», «HiIEHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOMHBIEY, «lIpecmbikatomuecs», «IITutp», «MiekonuTaromue,
«Pa3BuTne XW3HH B apxeuckou spe», «Pa3BuTue XU3HU B IPOTEPO3OUCKOM 3pey,
«Pa3BuTHE XU3HUM B TAJIECO30UMCKOM 3pe», «Pa3BUTHE KU3HU B ME3030HMCKOU 3pEm,
«Pa3BuUTHE KU3HU B KalTHO30MCKOW 3pe», «COoBpeMEHHas CUCTEMa OPraHUYECKOro
MHPAY.

OOGopynoBaHue: repOaprun pacTeHUI Pa3INYHBIX OTJEI0B, KOJUICKIIMM HACEKOMBIX,
BJIAKHBIEC Mpenaparbl >KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJIJICKIIUM WIJIOKOXKHX,

CKEJIEThI IO3BOHOYHBIX KUBOTHBIX, YydeNa NTHI] ¥ 3Bepeid, KOJUICKITUA OKaMEHEIIOCTEH,
TIOJIC3HBIX MCKOMIAEMBIX, MYJISKH OPTAaHHYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryanbnas naboparopHas pabora «MoaenupoBanue onbsiToB Musiepa—tOpu
M0 W3Y4YEHUI0 aOWOTeHHOr0 CHHTE3a OpPTaHWYECKUX COCAMHEHUH B TEPBUYHOU
aTMocdepe».

JlaboparopHasi pabora «/3yueHue W OmMMUCaHUE MCKOIMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.
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[IpakTtuyeckas pabora «/M3ydyeHHe OCOOEHHOCTEH CTPOEHHsS] PACTEHUN PpPa3HBIX
OTZEIIOB).

[IpakTuyeckass pabora «/3ydeHue ocCOOEHHOCTE CTPOEHMSI MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IlpoucxoxkieHue 4eJa10BeKa — AHTPOINOreHe3

Paznensl v 3amaun anTponosoruu. MeToasl aHTPONOJIOTUH.

CraHoBiI€HME TPEICTABICHUN O MPOUCXOXKACHUM YEIOBEKa. PenuruosHsie
B033peHHsI. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ncTBO 4enoBeKa € KUBOTHBIMU. CHCTEMAaTHYECKOE IIOJOKEHUE 4YEJIOBEKa.
CBHUIETENHCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-MOP(OIOTHUECKHE,
aMOpHoIorudeckue, (HU3noNIoro-oOnoxuMuIeckue, nopegaeHyeckre. OTauuus 4enoBeKa
OT KUBOTHBIX. [IpAMOXOXKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Burue
TOJIOBHOT'O MO3Ta ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JBmwxkymue cuibl (pakTopbl) aHTpOIOreHe3a: OHOJOrHYecKHe, COoLHajIbHbIE.
CooTHomreHne OUOTOTHYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIOTEHESE.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue 4enoBekoOOpa3Hble O00E3bsIHbBI
(MPOKOHCYJIBI) U PaHHHWE TMOHTHUJBI — OOIIME TMPEAKH UYeTOBEKOOOPA3HBIX 00€3bSIH U
moied. ABCTpaJONUTEKH — JBYHOTHE NPEAKU JtOAcH. YermoBeK yMenbli, INEpBbIE
W3TOTOBJIEHUS OpyAMN TpyaAa. YemoBeK NPSAMOXOIALIMNA W IEPBBIM  BBIXOJ JIHOJEH
3a nipenenbl Adpuxu. YenoBek reiaenboeprckuii — oommii npe1ok HeaHAepTaIbCKOro
YeJI0BEKa M YEJI0BEKa pa3yMHOro. UenoBek HeaHAepTanbCKUK KaK BUJL JIFOAEH XOJIOAHOTO
KJIMMaTa. YenoBeKk pa3yMHbI COBPEMEHHOI'O THIIA, JCHHUCOBCKUN YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DBOJIOLKS COBPEMEHHOr0 4YenoBeka. EcTecTBeHHbIH OTOOp B  MOMYJSIHUIX
yenoBeka. MyTalMoHHbIN nipouiece ¥ noauMop@usM. IlomynsiiimonHsie BOJIHBI, Apend
T€HOB, MUTpaLys U «3PQPEKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOT'O YETIOBEKA.

UYenoseueckne pacel. [lonsatue o pace. bonbmme packl: €BponeouaHas
(eBpaswmiickasi), aBCTpajo-HErpouaHasi (SKBAaTOpHalibHAsi), MOHIOJIOUJHAS (a3MATCKO-
amMepuKaHcKas). Bpems M myTu paccelieHHs 4UeloOBeKa M0 IutaHere. EaMHCTBO
yeyoBeueckux pac. HaydHas HecocTosTenbHOCTh pacu3Ma. I[IpucnocoGneHHOCTh
YeloBeKa K pa3HbIM YCJIOBUSIM OKpYXatoien cpenbl. Biusaue reorpadudeckoit cpess
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHUIO YETIOBEKA.

MexaucuIuIMHapHbIe METONbI B (U3MUecKoil (OMOIOrMYecKoii) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAs AHTPOINOJOTUS M ITAJ€OaHTPOIOJIOTHS YEJIOBEYECKUX IOIYJISLIUN.
buocounanbable HcclenoBaHus IPUPOABI 4enoBeka. lccinenoBaHue KO3BOIOLNN
OMOJIOTrMYECKOr0 ¥ COLIMANILHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. apsun, JI. Jluku, A.4. Poruackui, M.M. I'epacumos.

Tabmumpl u cxembl: «MeETOJbl aHTPOMOJOTHH», «I[ OJJOBHOW MO3T YeIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT 4YelnoBeKa M CKEJeT IIIUMITaH3e»,
«PynuMeHThl M aTtaBU3MBbD», «JIBMKYIIME CHIIBI AHTPONOTEHE3a», «IBOJIOLUOHHOE
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IPEBO YEIOBEKAY», «ABCTPAIONUTEK», «HeNOBEK yMENbI», «Hen0BEeK MPSIMOXO SN,
«/lenncoBckui yenosek» «Heannepranbip», «KpoManboHIb», «lIpenku demoBekay,
«DTarbl BOJIIOLIMHU YeJIoBeKay, «Pachl uenoBeKkay.

OOGopynoBaHue. MYJSDKH OKaMEHEIOCTEH, MPEIMETOB MaTepHaIbHON KYJIBTYPHI
MPEAKOB YeoBeKa, penpoiaykuuu (dotorpadun) KapTUH ¢ MHQPOJIOTHYCCKUMHU U
OMOJICCKUMH ~ CIO)KETaMHU  TIPOMCXOXKJCHUS  4elioBeka, (ororpaduu  HaXOHOK
HCKOIA€MbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIENIb Yeperna YeJIoBeKa U yeperna
IIMMIAaH3€, MOJEIb KUCTH YEJIOBEKA M KHUCTH IIMMIIAH3€, MOJAEIU TOpca MIPEIKOB
YeJIOBEKa.

JlabGoparopHas pabota «l3ydeHne oOCOOEHHOCTEH CTPOCHHUS CKeJeTa ueloBeKa,
CBSI3AHHBIX C IPSIMOXO0XKICHUEM.

[IpakTuyeckas pabota «M3ydeHne 3KOI0rnUeCcKuX aanTaiii 4eI0BeKay.

Tema 6. Oxkosormss — Hayka O B3aUMOOTHOLIEHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKpYKalouiei cpeaou

3apoxneHue W pa3Buthe dKojoruu B Tpynax A. I'ymGonpara, K.®. Pynbe,
H.A. CeBepuioBa, O. I'ekkensi, A. Tencnu, B.H. CykauéBa. Pa3nenbl u 3aa4u 5KOJIOTHH.
CBsI3b SKOJIOTUH C IPYTUMU HAyKaMHU.

Meroasl sxosoruu. IloneBbie HaOMOACHUS. OKCIEPUMEHTBI B  JKOJIOTHU:
MIPUPOJIHBIE U TabopaTopHble. MoieTupoBaHKEe B AKOJIOTUHA. MOHUTOPUHT OKPY KaroIeH
Cpebl: TOKaJIbHbBINA, pErHOHANBHBIN U TJ100aTbHBIN.

3HaueHUE PKOJIOTMYECKUX 3HAHUMN ISl YeI0BeKa. DKOJIOTHYECKOE MUPOBO33PEHUE
KaKk OCHOBa CBf3€H 4enoBedyecTBa ¢ npuponoil. DopMUpOBaHHE 3SKOJIOTHYECKOU
KYJIBTYPBI U SKOJIOTHUECKON IPaMOTHOCTH HACEIEHUS.

JlemoHcTpanuu

[Toptpersi: A. I'ym6oasar, K.®. Pynse, H.A. Cepepiios, 3. I'ekkenb, A. TeHciu,
B.H. Cykaués.

Tabmumer u cxeMbl: «Pa3gensl skojorum», «Metoawsl skoiorum», «Cxema
MOHUTOPHUHTA OKPY’KaIOIIEN CpeabD».

JlaGoparopHas pabora «M3yueHrne MeTo10B HKOJIOTHYECKUX UCCIEIOBAHUI.

Tema 7. Opranusmbl U cpea 0OUTAHUS

Dkonoruyeckre (akTopbl M 3aKOHOMEpHOCTHM uX JeictBusd. Kiaccuduxanums
AKOJIOTHYECKUX (PAaKTOPOB: abMOTHUYECKHE, OWOTHYECKHE, aHTpororeHHeie. OO6mue
3aKOHOMEPHOCTH  JIEUCTBHSI  JKoJIormueckux  (aktopoB. I[lpaBumo wMuHEMYMa
(K. Inpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTECHOOWOHTHBIC
OpraHU3MBI.

AbGuotnueckue (aktopbl. CBeT Kak 3kojoruyeckuil (axrop. JedcTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpAa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYIINbl PACTEHUN U
KMBOTHBIX 10 OTHOUIECHUIO K CBETY. CUrHanbHas pojb cBeTta. PoTonepuoansm.

Temneparypa kak sxonoruueckuii pakrop. JleiicTBue TeMepaTypbl Ha OpraHU3MBI.
[ToMKWIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBlI.
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Bnaxnocts kak  skonorudeckud  (axtop. Ilpucnocobienuss — pacTeHHit
K MoJJIep>KaHuio BogHOro Oananca. Knaccudukaius pacTeHH 110 OTHOILIEHHIO K BOJIE.
[IpucnocoO6eHust >)KMBOTHBIX K M3MEHEHHUIO BOJAHOTO PEXUMA.

Cpeabpl o0OuTaHusT OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YIlHAsA, MOYBEHHAas,
rIIyOMHHAs MOANOYBEHHAsI, BHyTpUOpranusMeHHas. Ou3nko-xuMuiyeckne 0COOEHHOCTH
cpen oOuTaHus opraHnu3MoB. [Ipucrnocobienrs opraHu3MoB K JKU3HU B pa3HbIX cpeax.

buonoruueckue purmsl. BHemnue u BHyTpeHHUE pUTMBbI. CyTOYHBIE U TOJUYHbBIC
putM™bl. [Iprcnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HH.

Kuznennsie opmbl opranuzmoB. [lonstue o xuzHeHHOU (opme. Ku3HEHHBIE
GbopMBl  pacTeHHil: JepeBbsl, KYCTApPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBhbl,
ofHOJNIETHUE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, TE€OOUOHTHI,
a’poOrOoHTEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buortnueckue ¢akropbl. Buasl OMOTHUECKHX B3aUMOJCHCTBUIN: KOHKYPEHIIHA,
XMIMHUYECTBO, cUMOMO3 U ero Qopmbl. [lapasuTusm, Koomepanus, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3auMo1eicTBUs
(Tonnueckue, dopuueckue, adpuyeckue). 3HaueHUEe OMOTUYECKUX B3aUMOJIEUCTBUMN
JUIsL CYILIECTBOBAHMUS OPraHU3MOB B cpefe oOutaHus. [IpUHIMI KOHKYPEHTHOrO
UCKJTIOYECHUS.

JlemoHcTpannmn

Tabmuuet u  cxeMbl:  «Okonoruueckue (paktopel», «CBETOBOM  CHEKTP»,
«DKOJIOTUYECKUE TPYNIbl XUBOTHBIX IO OTHOLIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KUBOTHBIE», «Dusnonornueckue aganTanuu
KUBOTHBIX», «Cpeibl 00uTaHusi opraHu3MoBy, «buonornueckue putMely, «Knu3HEeHHbIE
bopMBl  pacTeHHII», «KuzHennsie bopMBbI  KMBOTHBIX», «IKocHucrema
IIUPOKOJINCTBEHHOI'0 Jiecay, «IJKOCHUCTEMa XBOMHOro jeca», «llemn nurtanusy,
«XumaugectBoy, «Ilapasutusm», «Konkypenmusay, «CuMonos», «KoMMeHca3My.

ObopynoBanue: repOapuyl paCTEHUH W KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIIUSHUIO
Pa3IMYHBIX JKOJOTWYECKUX (PAKTOpOB, repOapuu CBETONIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHH, CBETOMIOOMBBIC, TEHEMIOOMBBIE M TEHEBBIHOCIIUBBIC
KOMHATHbIE pacTeHHs, TepOapuu U KOJUIEKIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOWYMBBIX pACTEHUH, Yydella MTULl W 3Bepei, repOapuu pacTEHUI,
OTHOCSIIIUXCS K rurpoduram, kcepoduram, Mezopuram, KOMHATHBIE PACTEHUS TaHHBIX
IpyNI, KOJJIEKIIMK KUBOTHBIX, OOUTAIONIMX B pa3HbIX Cpelax, repdapuu U KOJIEKIUU
pacTeHUl W KUBOTHBIX, OOJIAJAIONIMX YepTaMU MPHUCIIOCOOJEHHOCTH K CE30HHBIM
M3MEHEHHUSIM YCIIOBUU JKU3HU, TepOapuu M KOJUIEKIIMM PACTEHUH U >KUBOTHBIX
Pa3NUYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX, YYACTBYIOIIMX B Pa3IHMYHBIX
OMOTHYECKHUX B3aUMOJICUCTBUSX.

JlaGoparopHasi pabora «BbIsiBIeHHE MPUCIOCOOJIEHUM OPraHU3MOB K BIIHUSHUIO
CBETa».

JlaboparopHasi pabora «BpIsiBIeHHE MPUCTOCOOJICHH OPraHU3MOB K BIIHSHHUIO
TEMIIEPATYPBI».

JlaGopaTopHas pabora «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT
OOUTaHUS.
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Tema 8. DxoJiorusi BUA0B ¥ MOMYJISII{HIA

DKOJIOTUYECKHE XapaKTepUCTUKHU momnyisuuu. [lomynsuus kak Ouosioruyeckas
cucteMa. Poib HEOJHOPOJHOCTH cCpefdbl, (Puanueckux OapbepoB M OCOOEHHOCTEU
Ouonorud BUAOB B (OPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI TOITYJISIUH.
OCHOBHBIC TIOKA3aTENIM MOMYJAIUN: YACICHHOCTb, TJIOTHOCTh, BO3pPACTHAs M TOJOBAs
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPAIIUS.

DKxoyioruyeckas CTpykTypa mnonyisiuud. OIleHKa YHCICHHOCTH IOMYJISIUU.
JlunaMuka MOMyJsIUMM W €€ peryisiiusa. buoTuyeckuil MOTEHUMAT MOIMYJISIIUH.
MopenvpoBaHue AUHAMHKUA MONyasiuud. KpuBble pocTa YHCICHHOCTH MOMYJISLINU.
KpuBbie BbikuBaHMS. Perymsiius 4ncieHHOCTH MOMYIIAIHA: PoJib (PAKTOPOB, 3aBUCSIIIUX
M HE 3aBHCAIIMX OT IUIOTHOCTH. DKOJOru4eckue crparerud BuaoB (r- u K-crparerun).

[Tonsatue 06 sxosorudyeckoi Huie Bujaa. Mecroooutanue. MHoromepHas MoJielb
skonornueckon Humun k.M. XarumHcoHa. Pa3mepsl 3KOJIOTrMYECKOW  HUIIIM.
[ToTeHunanbHas U peaaTu30BaHHAas HUIIIU.

Bun xak cucreMa nomnyssanuid. Apeasbl BUIOB. BUIbI M UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTU TOBEACHUS U MUIPAIMN >KMBOTHBIX. BHOJIOTMYECKHWE WHBA3UU
Y4yKEpOAHBIX BUJIOB.

JleMoHCcTpanuu

[Toptper: xx.1. XaTunHCOH.

Tabmuiet U cxeMbl:  «OKOJOTHYECKHE  XAPAKTEPUCTHKU  MOMYJIAIMNY,
«IIpocTpaHCTBEHHAsi CTPYKTypa MOMysAlun», «Bo3pacTHble MUpaMUAbl MOMYJIAIUN,
«CKOpOCTh 3acelIeHUs MOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHu3mMaMmny, «Mopaenb
skonorndeckor Humu Jx. M. XaTunHconay.

OGopynoBaHue: repOapun pacTeHHUM, KOJUICKIIUHA )KUBOTHBIX.

JlaGopatopHas pabota «IIpucrnocobieHus: CEMsH pacTEHUN K PaCCEICHUIO».

Tema 9. DkoJiorus co061IeCTB. IKOJOTHIECKHE CHCTEMBI.

CooOuecTBa opranu3mMoB. buoiieHo3 u ero ctpykrypa. CBA3U MEXIy OpraHu3MaMHU
B OHOIIEHO3E.

Okocucrtema kak oTkpeitas cucrema (A.J[x. Tencnu). OyHKUMOHAIBHBIE OJIOKH
OpraHMW3MOB B JKOCHUCTEME: MPOJYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpodudeckue 1enu u cetu. AGuorndeckne OJOKK IKOCUCTEM. [10UBBI U HITBI
B SKocucTeMax. KpyroBopor BEEeCTB U MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TOKA3aTelIM AKOCUCTEMBbI. buomMacca u mpoaykuusi. DKOJIOTHYECKHE
MAPaMHUJIbI YUCeN, OMOMACChl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpaprnenHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUU U UX NPUYUHBL. AHTPONOT€HHBIE BO3JEHUCTBUSL HA CYKIIECCHUMU.
KnumakcHoe cooOectBo. briopaznoobpasue u moaHoTa KpyroBOpoTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTBR.

[IpupogHble 3KOCUCTEMBL. JKOcCuUcmeMbl 03ép U peK. IKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOp, 1€Cos8, cmenetl, nNyCmbitb.
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AHTpPONIOTEHHBIE DKOCHUCTEMBL. ATrpodkocucTema. ArponeHo3. Pazmuuusa mexny
AHTPOMOT€HHBIMU U IPUPOIHBIMU HIKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozackas ¢iiopa u
dayna. CunHanTponuzanus Topojckoi ¢dayHbl. buonormueckoe W XO034MCTBEHHOE
3HAUEHHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUNA  OPraHU3MOB
B 9KocucTeMax. Po/ib Kackaonoeo s¢ghghexma u 6u008-30upuxamopos (kinouesvlx 61U008)
8 @yHKkyuonuposeanuu sxocucmem. IlepeHoc 3HEpruu M BEHIECTB MEXKIY CMEKHBIMU
DKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHMW3MOB, MOMYJSIUAM M DKOCUCTEM B YCIOBHIX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmuvl 6030elicmeus 3a2psA3HEeHUll PA3HbIX MUNO08 HA CYOOP2aHUSMEHHOM,
OpP2aHUZMEHHOM, NORYJAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKON02UYECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  6030eucmeus.  MeTrogonorus  MOHHUTOPHHIA
€CTECTBEHHBIX U AHTPOIMOT€HHBIX SKOCUCTEM.

JleMoHcTpanuu

IToptper: A.Jlx. Tencnn.

Tabnuuel 1 cxembl: «CTpyKTypa OUOIIEHO3a», «DKOCUCTEMA IUPOKOIMCTBEHHOTO
neca», «JKOCHCTeMa XBOMHOro Jjecay, «DyHKIIMOHANbHBIE TPYNIbl OPraHU3MOB
B dKocuctemey, «kKpyroBopot BeliecTB B 3kocucteMmey, «llenu nutanus (mactOuiiiHasi,
NETpUTHAs)», «IKOJOrMYecKass MUpaMulia Yucel», «IKOJIOrMYecKass MNupamuaa
OouomMacchel», «JKoJoruyeckas mupamuza dSHeprum», «OOpazoBaHue 00J0TaY,
«llepBuuHas cykieccusi», «BoccraHoBieHue seca mociae moxkapa», «IJKocucTema
03epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK SHEPTUA B arpoleHO3e»,
«[Ipumepsl ypOOIKOCUCTEM .

OOGopynoBaHue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydena MTHI] U
3Bepell, repOapuu KyJbTYpPHBIX M JAUKOPACTYIIMX PACTCHHI, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

lIpaxmuueckas paboma «I3yuenue u onucanue ypoodIKOCUCTEMBI».

Jlabopamopnas _paboma  «3yueHue pazHOOOpa3vs MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

Oxckypcus «IKCKypCcusi B THTUYHBIA OUoTeoreHo3 (B 1yopaBy, Oepe3HsiK, ebHUK,
Ha CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

Irckypcus «IKCKYPCHsl B arpOdKOCUCTEMY (Ha TOJIE W B TEIUTUYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas IKOCUCTEMA

buocpepa — oOmernnanerapHas oOoiouka 3eMiId, TJ€ CYIIECTBYET WIH
CylecTBOBajia XH3Hb. Pa3Butme mpeacraBieHuil o Ouocdepe B Tpyaax . 3rocca.
VYuenue B.U. Bepuanckoro o Ouocdepe. Obnactu Ouochepsl u e€ cocraB. Kupoe
BEIIECTBO Onochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocheprl. OcobeHHocTH Ouochepsl Kak
rnobOanpHON 9KocucTembl. [[uHammueckoe paBHOBecue B Omochepe. KpyroBopoTs
BEIIECTB U OMOreoXMMHUYECKUEe LMKIbI (yrieponaa, a3ora). PUTMHYHOCTH SIBJICHMI
B Ouocdepe.
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3oHansHOCTh OMoOchepbl. [loHsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIM: TYHJpa,
XBOMHBIE Jieca, CMEUIAHHbIE U IIUPOKOIUCTBEHHBIE JIECA, CTENU, CABaHHBI, MYCTHIHU,
TPOMUYECKUE Jieca, BBICOKOTOphs. Kiumar, pacTUTENbHBIM U KUBOTHBIH MUP OHMOMOB
%11178

Ctpyktypa ¥ (QyHKIMS >KUBBIX CHCTEM, OIICHKAa WX PECYPCHOTO MOTEHIHANa U
o6unochepHbIx QyHKIUHN.

JlemoHcTpanumn

[Toptpersl: B.W. Bepuanckuii, 3. 3rocc.

Tabmuuer u cxembl: «l'eochepsr 3emnu», «KpyroBopoT azora B NPUPOIE»,
«Kpyrosopor yriepoga B mnpupoae», «KpyroBopor kuciopoaa B PUPOALY,
«KpyroBopot BOjbI B mipupojie», «OCHOBHBIE OMOMBI cyminy, «KinmaTtuyeckue mosica
3emnu», «Tynapay», «Taitra», «Cwmemannsiii secy, «lIIMpOKOIMCTBEHHBIN JECH,
«Crenby, «CaBanHay, «l[lycTeiHa», « Tponuyeckuii gecy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUHU KUBOTHBIX.

Tema 11. YesnoBek u oKpy:kawuas cpeaa

DKOJIOTUYECKHE KPU3UCHl U MX MpUYUHBIL. Bo3nelicTBue vernoBeka Ha Ouocdepy.
3arps3HEeHHe BO3AYIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arps3sHeHrne BOAHOU cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue nouBbl. OxpaHa NMOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpOIIOreHHOE BO3JICUCTBHE Ha pPACTUTENbHBIA W >KUBOTHBIM Mup. Oxpana
PaCTUTENBLHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl TPUPoibl. KpacHbie
kauru. Ocobo oxpansiembie npupoaasie Tepputopun (OOIIT). boranudeckue caasl u
300JI0TUYECKUE TTAPKH.

OCHOBHbIE TPUHIUIBI YCTOWYMBOIO Pa3BUTUSA YEJIIOBEUYECTBA M IMPUPOJIBIL.
PanronanbHOE MPUPOIONONBL30BaHUE U COXpaHEHHE OMOJIOTMYECKOro pasHooOpa3us
3emutu. OO01IHE 3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOI'0 KPU3UCA U €r0 BEPOSITHHIE MTOCIIC/ICTBUSI.

Pa3BuTtne METOMOB MOHMTOpPUHIA Pa3BUTHS OMACHBIX TEXHOTECHHBIX ITPOIIECCOB.
Cucmemmsbie ucciedo8anus nepexooa K pecypcocoepezaioujeli U KOHKYPEeHmMOoCcnocoOHOl
aHepeemuxe.  buonocuueckoe  pasnoobpasue u  oO6uopecypcvl.  Hayuonanvnuie
uHgopmayuonHvle cucmemyl, obecneyusaouue 00CMyn K UHGOpmMayuu no coOCMoAHUI0
omoenvbHbIX 6u008 u dxocucmem. OCcHO8bl dIKOpeadburumMayuy dIKocucmem U cnocobos
O0pvObL ¢ OuonospescoeHusMU. Pekoncmpykyus MOpCcKux u Ha3eMHbiX IKOCUCEM.

JlemoHcTpanumn

Tabmuipl 1 cxeMmbl: «3arps3HeHre atMochepbl», «3arpsizHeHuEe Tuapocheps»,
«3arpsasHeHue nouBbly», «llapHuKoBbIN 3PdexT», «Ocobo oxpaHsieMble TIPUPOIHBIC
Tepputopumny, «Moaenu ynpaBisieMoro MUpa.

O6opynoBanue: ¢poTorpaduu oOXpaHsIeMbIX paCTEHUHN U )KUBOTHBIX KpacHoil kHUTH
Poccniickont @enepanun, KpacHoil KHUTH peruoHa.
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IHNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TPOT'PAMMObI
11O BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBinuBaeT TpeOOBaHUSI K pe3yJbTaTaM OCBOCHUS 00yJarOIUMUCS
porpaMM CpEIHEro oO0IIero o0pa3oBaHMS: JUYHOCTHBIE, METANpPEIMETHbIE W
MIPEIMETHBIE.

B cTpykType NMYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS MPOTPaMMBI IO OHOJIOTUH
BBIJICJICHBI  CJIENIYIOLIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIUMUCS POCCUUCKOM
rpaXJaHCKONW HMJAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOTPEICIICHUIO, HAJTUYUe MOTHUBAIIMU K OOYYEHHIO OMOJIOTHH, IeJIeHANpPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TPAAWIMK  pa3BUTUS  OHMOJOTMYECKOTO  3HAHHS, TOTOBHOCTH
U CIIOCOOHOCTH 00YYaIOIUXCsl PYKOBOACTBOBATHCA B CBOEH JESATEIILHOCTH IIEHHOCTHO-
CMBICJIOBBIMM YCTAaHOBKaMHU, TPHUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHus,
HaJu4Yue MPABOCO3HAHMS SKOJIOTHYECKOU KYJIbTYpPhl, CIIOCOOHOCTH CTaBUTh IIEIH U
CTPOUTH >KU3HECHHBIE TJIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS TPOTPAMMBI TI0 OHMOJOTUU JOCTHUTAIOTCS
B  €IMHCTBEYYCOHOM U BOCIIUTATEIBHOW  JEATEIBHOCTH B  COOTBETCTBUHU

C TPAAULMOHHBIMU POCCUNCKUMU COUOKYIbTYPHBIMHU, UCTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSAMH, MPUHATHIMH B OOIIECTBE MpaBUIaMU M HOPMaMH
MOBEJICHUSI W  CIIOCOOCTBYIOT —TMpoIleccaM  CaMOIIO3HAHUSI, CaMOBOCIUTAaHUS U
CaMOpa3BUTHSA, PA3BUTUSI BHYTPEHHEW IMO3ULWH JIMYHOCTH, MATPUOTU3MA U YBAKCHUS

K 3aKOHY U MPABOMNOPSAJIKY, YEIIOBEKY TPy U CTapIIEMy MOKOJIEHHUIO, B3aUMHOTO
yBaKEHUS, OEpEeKHOr0 OTHOLIEHUS K KYyJIbTYPHOMY HACIEAUIO €  TPATUIUSIM
MHOT'OHAIIMOHAIILHOTO Hapoaa Poccuiickon denepanun, MpUpoJIe U OKPYKAIOIIEN CpEIE.

JIngHOCTHBIE pe3yNbTaThl OCBOEHHUS y4eOHOr0 mpeamMera «bruosorusy g0 KHbI
OoTpaxkaTb TOTOBHOCTh M  CIIOCOOHOCTH  OOYYalOIIUXCS ~ PYKOBOJICTBOBATHCS
cOpMUPOBAHHON BHYTPEHHEH TO3WIMEH  JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUMN, COOTBETCTBYIOIINX TPATUIIMOHHBIM

[EHHOCTSIM POCCUUCKOT0 00I1IeCTBa, paCIIMPEHUE KU3HEHHOT'O OMNbITa U OMNbITa

NEATEIbHOCTA B MPOLECCE PEaTn3alii OCHOBHBIX HANPABIEHUN BOCIHUTATEIBHOM

JNEATENBbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKJAHCKON TMO3UIIMK OOY4YalOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KECHUE 3aKOHA
Y TIPaBOIOPSI KA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AECATEIBLHOCTH MPU CO3JaHUU Y4EOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX U MO3HABATENBHBIX 3a7a4, BHITOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;
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CITOCOOHOCTh OMpEAEIsATh COOCTBEHHYIO TMO3HUIMI0 MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HHU U OOBICHSITH €&;

YMEHHE YYUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHS JIIOACH C Pa3HBIMH YOEXKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMATHHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJTHEHUS YUCOHBIX,
MO3HABATEIBHBIX M MCCIICIOBATEIbCKUX 33]1a4, YBAKUTEIHHOI'O OTHOIICHUSI K MHEHHIO
OIITOHEHTOB TIPH 00CYKIEHUHU CIIOPHBIX BOITPOCOB OMOIOTUYECKOT'O CONCPKAHUS;

TOTOBHOCTH K TYMAHHTAPHOW U BOJIOHTEPCKOU EATEIHHOCTH;

2) MAaTPHOTHYECKOTO BOCITUTAHMS

c(hOpMHUPOBAHHOCTh POCCHUUCKON TpaKTaHCKOW MJICHTUYHOCTH, IaTPHOTH3MA,
YBOXKEHHUSI K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHol, ropaoctu
3a CBOM KpaH, CBOWO PoauHy, CBOM S3BIK M KyJbTYpy, NPOLUIOE M HACTOAILIEE
MHOT'OHAI[MOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLICHWE K IPUPOAHOMY HACIEIHWI0O W TAaMSITHHUKaM MPUPOIBI,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJI POCCUUCKHUX YUYEHBIX B CTAaHOBJICHUE U Pa3BUTHE
OMoJIOrvuu, MOHUMaHUs 3HAYEHUsI OMOJIOTMU B TO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HU
YeoBeKa ¥ COBPEMEHHOTO 00IIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHuio u 3amure OTtedecTna,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:
OCO3HaHHE JTYXOBHBIX IICHHOCTEH POCCHUICKOTO Hapoja;
c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS;
CIIOCOOHOCTHh  OIIEHHMBAaTh CHUTYyallMi0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B  IIOCTPOCHHE YCTOMYHMBOIO  OyayIIero;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POAUTEISAM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEHWHOM >KU3HH B COOTBETCTBHM C TPAIUIUASIMU

HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas DJCTETUKY ObITa, HAY4YHOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUI;

IMOHUMAHWE SMOIMOHAIBHOIO BO3JCHCTBUS KMBOW MPHUPOJABI U €€ IEHHOCTH;

FOTOBHOCTb K CAMOBBIPXKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMIJICHUE MPOSBIISTh
Ka4yeCTBAa TBOPUYECKOU JIMYHOCTH;

5) ¢pu3nueckoro BocnuTaHusl, (POPMHUPOBAHUS KYJIbTYPHI 310POBbS H
IMOIMOHAJLHOTO 0J1ArONOJTyYHUsl:

MOHUMAHHWE W peaju3alus 370poBOro M 0e3omacHOro obpasa KU3HH (310pOBOE
MUTaHWE, COOJIIOICHNE TUTHEHUYECKUX TMPaBUI U HOPM, COATaHCHUPOBAHHBINA PEXUM
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3aHATHI U OTZIbIXA, peryisipHas (pusnyeckas akTUBHOCTD), OEpEKHOr0, OTBETCTBEHHOT O
U KOMIIETEHTHOI'O OTHOUIEHHSI K COOCTBEHHOMY (U3NYECKOMY M TIICUXHYECKOMY
3JI0pOBBIO;

IOHMMaHUE LEHHOCTU MPAaBWJI UHAUBUAYAIbHOI'O U KOJUIEKTMBHOI'O 0€30I1aCHOIrO
IIOBEJICHUS B CUTYAlUAX, YIPOXKAIOIINX 30POBbIO U JKU3HHU JIIOJEH;

OCO3HAHHME TMOCJIEACTBUH W HENpUITHS BPEAHBIX MpUBbIYEK (ymoTpedsieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

6) TPYA0BOr0 BOCIIMTAHMA:

TOTOBHOCTH K TPYAY, OCO3HaHUE IIECHHOCTH MacTEPCTBA, TPYIOITIO0HE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM U  COLIMAJIBbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO
BBITIONIHSAT TAKyIO I€ATENbHOCTD;

UHTEpEC K pa3lInyHbiM cdepaM MpodecCUuOHAIBHONW AESTENIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIM BBIOOp OyayIieil mpodeccur U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEH KM3HHU,

7) IKOJIOrHYeCKOro BOCTIMTAHUSI:

AKOJIOTMUYECKH I1€JIECO00pPa3HOE OTHOLICHHE K MPHUPOJE KaK HCTOUYHHUKY >KU3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICEHWE  YPOBHS  DKOJIOTMYECKOW  KYJIBTYphl: MPUOOPETEHHUE  OIbITa
IJJAHUPOBAHUS MTOCTYNKOB U OLIEHKH WX BO3MOXHBIX IOCIEACTBUN ISl OKPYXkKArOIIEH
cpensl;

OCO3HAHUE Ir100aIbHOTO XapaKTepa IKOJIOTHYECKUX TPOOJIeM U IMyTeH UX PEeIIeHUs;

CIIOCOOHOCTH MUCHOIB30BATh MPUOOpPETaEMbIE IPU U3YUYEHUH OMOJIOTMH 3HAHUSA U
YMEHHUSI TIPU PEUICHUU MPOOJIEM, CBA3AHHBIX C PAllMOHATBHBIM MPHUPOONOJIb30BAHUEM
(coOmroieHre TMpaBWi TOBEICHUS B TMPHUPOJAE, HAMPABICHHBIX HA COXpaHEHUE
paBHOBECHS B DKOCUCTEMAX, OXpaHy BUJIOB, SKOCHUCTEM, Ornochepsl);

AKTUBHOE HEINPUATHE ACUCTBUN, MPUHOCIIIMX BPEI OKPYNKAKOUIECH MPUPOIHOU
cpele, yMEHUE IMPOTHO3UPOBATh HEOIATOMPUSTHBIE JKOJIOTMUYECKUE IMOCIIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBpAIIaTh UX;

HaJIMYU€ PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYPHI,
OmbITa AEATEIIBHOCTA 3KOJIOTMYECKOW HAIMPAaBIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
VMU B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM U COLMAJIBbHOM IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOU €SI TEIbHOCTH IKOJIOIrMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS
c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOI'O Ha JIHAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE SA3bIKOBOM M YHMTATEIbCKOH KYyJIBTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXTY JIFOIbMU M IIO3HAHMS MUPA;
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NOHUMaHKE crepUKH OO0 KaK HayKH, OCO3HaHMs €€ posid B ((OPMHUPOBAHUU
PAaMOHAIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3JaHUM  ILEJIOCTHOTO  IPEACTABICHUS
00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPO/Ibl, YEIOBEKa U OOLIECTBA, B MMO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M peleHUuH NpoOJeM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTH OHOJOTUM JJIi COBPEMEHHOM LMBHJIN3ALIUU:
o0OecrieueHuss HOBOIO YpPOBHS DPAa3BUTUS MEAMIMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTU, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBbI Pa3BUTHUS YEIOBEUYECTBA,
IOMCKAa MyTeH BbIXOAA M3 IJIOOAJBbHBIX 3KOJOTMYECKMX MpoOjeM U obecreyeHus
nepexoAa K YCTOMYHMBOMY pPa3BUTHIO, PAIlMOHAJIBLHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMUPOBAHNIO HOBBIX CTAHAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBIIIECHUS
oOmmiel KyJbTYphl, €CTECTBEHHO-Hay4YHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKUHMOHANBHOM TIPaMOTHOCTH  oOOydarommxcs, (popMupyeModl 1pu HU3y4YEHUU
OMOJIOTUH;

NOHMMaHUE CYIIHOCTH METOJ0B TO3HAHUS, HCIOJNb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJIb30BATh MOJYyYaeMbI€ 3HAHMS JUIsl AHAIM3a U OOBSICHEHUS
SBJICHUM OKPYXKAIOLIEro MUpPa U MPOUCXOASAIIMX B HEM M3MEHEHUN, YMEHHUE JeJaTh
00OCHOBaHHBIE 3aKJIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB U HUMEIOMIMXCS JaHHBIX
C LIeJIbIO MOJYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEILHO HCTIOIb30BaTh OMOIOTHUECKUE 3HAHUS JJI PELICHHUS
po0JIeM B peaNIbHBIX )KU3HEHHBIX CUTYaIIHSX;

OCO3HAHME LEHHOCTM HAy4YHOW JEATEIBHOCTH, T'OTOBHOCTb OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATEIbCKYIO AESITEIbHOCTh NHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHMIO U CaMO0OOpa30BaHUIO,
K aKTUBHOMY TMOJTyYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHple pe3yiabTaThl OCBOCHHS y4ueOHOro mpenamera «buomorusy»
BKJIIOYAIOT:  3HayuMble i (QOpMUPOBAHUS  MHUPOBO33PEHHUSI  OOYYAIOIIUXCS
MEXIUCITUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHATHS, OTPAKAIOIINE
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHIENU(DUKY METOI0B IMO3HAHMUSI, UCTIONbH3YEMBIX
B €CTECTBEHHBIX HayKkax (BEIECTBO, YHEPTHUsl, SIBIICHUE, MPOIECC, CUCTEMA, HAYYHBIM
(dakT, TMPUHIHUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeIOBAaHUE,
HaOJII0/IeHNEe, U3MEPEHHE, DKCIIEPUMEHT U JPYrue); YHUBEpCAIbHbIC yUeOHbIE NEeHCTBUS

(o3HaBaTeNNbHBIE, KOMMYHUKAaTHBHBIE, PETYIISTUBHBIC), 00eCITeYnBaroIIKe
dbopmupoBaHre (QYHKIMOHAIBHOM TPAMOTHOCTH M  COIMAIBHOH  KOMIICTCHIIMH
00ydJaromuxcs; CITOCOOHOCTH o0yJaromuxcs HCIIOIb30BaTh OCBOCHHBIC

MEXKIUCUMUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U YyHUBEpPCAJIbHbIC YUYEOHBIC
JEUCTBUS B IO3HABATEIBHOW U COMAIBHOM MTPAKTHUKE.
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B pesynbrare u3ydeHus OHOJOTMM Ha YpPOBHE CPEAHEro OO0IIero oOpa3oBaHUs
y oOyuatomerocsi 0yayr chopMUpOBaHbI MO3HABATEIbHBIE YHHBEPCAJIbHbBIE yueOHbIC
JCUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YUEOHBIE NEUCTBUS, PETYJISTHBHBIC
YHUBEpCAIbHBIC YUCOHbIE NCHUCTBUS, COBMECTHAS JESTEIHHOCTD.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiiCTBUS
ba3oBbie Jlornyeckue 1eMCTBUSA:

CaMOCTOSITEILHO (POPMYIUPOBATh M aKTyaIM3UPOBATh IPOOJIEeMy, paccMaTpPHBATh
€€ BCECTOPOHHE;

UCITIOJIH30BaTh MPH OCBOCHUM 3HAHHWKM MPUEMBI JIOTMUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMsI, Kiaccudukanuu, 0000IIeHMS ), paCKPhIBATh CMBICT OMOJIOTHYECKUX
MOHATUM (BBIACIATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH CBSI3M C JPYTHUMHU
MOHSTUSMHU );

ONPEAENATD LENU JEATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUU UX IOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ICITENBHOCTH C MTOCTABIEHHBIMU LESIMU;

UCITOJIH30BAaTh OMOJIOTHUECKHE TTOHATHS JIJIs1 OOBICHEHUS (DaKTOB U SIBIICHUI )KUBOI
MPUPOIBI;

CTPOUTH JIOTUYECKUE pacCykAeHus (MHAYKTUBHbIC, AENYKTHUBHBIC, 10 AHAJIIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEYMST B PacCMaTPUBAEMBIX SIBIICHUSAX,
(GhopMyIIMPOBATh BBIBOJBI M 3aKIIOUCHUS,

MPUMEHSTh CXEMHO-MOJEIbHBIE CPEACTBA JIA MPEJACTABICHUS CYIIECTBEHHBIX
CBSI3el M OTHOIICHUM B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaxX, a TaKXKe MPOTUBOPECUUI
Pa3HOro poja, BBIABJICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IUIaH pEIICHUS TMpoOJeMbl C Yy4ETOM aHaIW3a HMEIOUTUXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JAEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLICHUBATh PUCKU MTOCIEACTBUN JIESITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PabOTy B YCJIOBHUSIX pEabHOr0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIeM.

Bba3oBble uccienoBare/ibCcKue 1eiCTBUA:

BJa/IeTh HaBbIKaMHU Y4eOHO-HCCIIEOBATENbCKOM M IMPOEKTHOM AESITEeIbHOCTH,
HaBbIKaMH pa3peuieHus IpooiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOUCKY METO/IOB PEIICHUs NPAaKTHUUECKUX 3a/lad, NPUMEHEHHUIO pa3IU4HbIX METOAOB
MIO3HAHUS;

UCIOJIb30BaTh Pa3JINYHbIC BUBI ACSITEIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €T0
MHTEpHpEeTaluy, NpeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYalUAX, B TOM YHUCIIE
P CO3/IaHUU YYEOHBIX U COLMATBHBIX TPOEKTOB;

(GopMHUpOBaTh HAy4YHBIA THUMN MBILUICHUS, BJIAJE€Th HAYYHOW TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSAMU U METOAAMMU;

CTaBUTh U (POPMYIHPOBaTh COOCTBEHHBIE 33]1a4i B 00pa30BaTEIbHOMN N€ATEIbHOCTH
Y )KU3HEHHBIX CUTyalUsX;
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BBISIBJIITH IPUYMHHO-CIIEACTBEHHBIE CBA3U U aKTYaJU3UpOBaTh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PElICHUs, HAXOIUTh apryMEHTHI JUIS I0KA3aTEIbCTBA CBOUX YTBEPKIACHUH,
3a/1aBaTh IapaMeTphl U KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATH IOJYYEHHBIE B XOJE PELICHUs 3aJa4d pe3yJIbTaThbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OILIGHKY HOBBIM CHTyallUsiM, OILIEHUBAaTh TNPUOOPETEHHBIN  OIBIT;

OCYUIECTBIIATH LI€JICHANTPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOOB ACHCTBUS
B IPO(PECCUOHANIBHYIO CPENY;

yMEThb MEpPEHOCUTh 3HAHUS B IIO3HABATEIbHYIO M MPAKTUUYECKYIO 00JacTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00JIaCTElH;

BBIJIBUTaTh HOBBIC UJIEH, IPEJIaraTh OPUTMHAIIBHBIE ITOAXOAbI U PEIICHUS, CTABUTH
pOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHMoOpMmaiuu (TekcTe ydeOHOro
ocoOusi, HAyYHO-TIOMYJISIPHOM JINTEpaType, OMOJIOTHYECKUX CIIOBAPSX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHamu3upoBaTh HHGPOPMAIUIO
Pa3TUYHBIX BUIOB U (DOPM TPEICTABICHUS, KPUTHICCKH OIICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEUYUBOCTD;

dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHATh PA3TMYHBIE METO/IBI TIPU MTOUCKE U 0TOOpE
Oumosoruaeckor nHQpopMaruu, He0OXOAUMOM IS BBITIOJIHCHUST YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT ~ HMCHOJB30BaHUS  WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY AKTHBHOTO HCIIOJb30BaHUS PAa3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBIOMPATH ONTUMABLHYIO (POpMY MpeacTaBIeHUsT OUOIOTMUYECKOM
uHpopmaIuu (cxeMbl, rpaduKy, TUarpaMMbl, TaOIUIIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpHU paboTe ¢ OMOIOrnyecKon
uHbopMaIuel: TPUMEHITh XUMHYECKUE, (PU3NYECKHEe W MaTEMaTHYECKUE 3HAKU U
CUMBOIJIBI, POpMYJIbI, a0OpEBUATYPY, HOMEHKJIATYPY, UCIOIL30BaTh U MPEOOPa30BHIBAThH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HaBBIKAMU PACIIO3HABaHUWS W 3alIUThl MH(OpMaIuu, HOOPMAITMOHHON
0€3011acCHOCTH JIMYHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE NeCTBUSA

O0menue:

OCYIIECTBJISITh KOMMYHUKAIIUU BO BceX cdepax KU3HM, aKTUBHO y4acTBOBATH
B JHMAJIOre WM JUCKYCCHUU IO CYHIECTBY OOCYX)gaeMoW TeMmbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJICHHUS OTHOCUTEIHHO BBHITIOJIHEHUS IMpeiaracMoi 3a1auu,
YYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH IO3MIIUN JIPYTHX YYAaCTHUKOB JHANOra HIIH
JTUCKYCCHH ),
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pacmo3HaBaTh HeBepOalbHBIE CpencTBa  OOIIEHHWS, IMOHUMAaTh 3HAUYCHHE
COLMABHBIX 3HAKOB, MPEINOCHUIOK BO3SHHUKHOBEHHS KOH(DIWKTHBIX CHUTYaIlli, YMETh
CMSITYATh KOH(JIMKTHI U BECTH TIEPETOBOPHI;

BJIAQJICTh Pa3IUYHBIMH CrHlocoO0aMH OOIIEHWS W B3aUMOJCUCTBHUS, IMOHUMATH
HAMEPEHUS IPYTuX JIOJEH, MPOSBIATh YBAXHUTEIBHOE OTHOIICHHE K COOCCETHUKY H
B KOPPEKTHOU GopMme (HOpMyTUpOBaATH CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOIO TOUKY 3PEHUSI C MCITOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHas1 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHONW U UHIUBUIYaIbHOU pabOTHI
P PEIICHUU OMOJIOrMYECKON MP0OJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHECHHUSI
IPYNIOBBIX (POPM B3aUMOCHCTBHS MPHU pelIeHUH y4eOHOH 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBHI C YUETOM OOIIUX UHTEPECOB
Y BO3MO>KHOCTEMN KaXKJI0r0 WieHa KOJUIEKTHBA;

IPUHUMATDH [[ETU COBMECTHOM JAEATEILHOCTH, OPTraHU30BBIBATH U KOOPJUHUPOBATH
JEUCTBUA 10 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCUCTBUN, PACIIPEAECIATH POJIU C YUETOM
MHEHUN YyYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJIAJAa M KAXKIOTO y4aCTHHKA KOMaHJbl B OOLIWI
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE TIPOEKTHI, OIICHUBAaTh UJAEU C TIO3UIIMM  HOBU3HHI,
OpPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MTO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIHATHBHBIM.

PeryjsiTuBHble YHUBepPCAJbHbIE Y4eOHbIe JeHCTBUS

Camoopranusanus:

UCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISIBJICHUS MPOOJIEM U UX PEIICHUs
B )KU3HEHHBIX U YYCOHBIX CUTYAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU I1€JIEBbIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JEHCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJIE, CBOEMY 3/10POBBIO
U 3JI0POBBIO OKPYKaIOUIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIJISITh  MTO3HABATEIBHYIO JEATEIbHOCTh, BBISIBISTH
npoOsiemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOMN
JESTETbHOCTU U JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO COCTAaBJISATh IUJIAH PEHIEHUS MPOoOJIeMbl C y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUSIM;

pacumupsTh paMK{ y4eOHOTr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHue;
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OLICHMBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSABIECHUIO HIMPOKON 3pYIULUU B Pa3HBIX
0o0JacTsX 3HAHWM, IMOCTOSIHHO IMOBBINIATh CBOM OOpa30BaTENbHBI M KYJIbTYPHBIN
YPOBEHbE.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJa/IeTh HAaBBIKAMM ITO3HABATEJIbHON pe(IeKCHU KaK OCO3HAaHUS COBEpIIaeMbIX
JAEUCTBUM U MBICIIUTENbHBIX IPOLECCOB, UX PE3Y/IbTATOB U OCHOBAHUMU, UCIIOJIb30BATH
npueéMbl pedIeKCUU sl OLIEHKU CUTYAllMH, BBIOOpa BEPHOTO PELIECHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PELICHMS IO UX CHUKEHHUIO;

OPUHUMATh MOTHUBBI M QpTyMEHTHI IPYTUX MPU AaHAJIU3E PE3YyIbTAaTOB JEATEIbHOCTH;

IIpunsitue cebdsi U Apyrux:
PUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKHU U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX IIPU aHAJTIU3€E PE3YyJIbTaTOB JICSITEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIMIHOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOTrO YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE PE3yNbTaThl OCBOCHHS COJIEP KaHUs yueOHOro npeamera «bruonorus»
Ha yrayOJ€HHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHre NpoUIbHOrO OO0ydeHUs
oOy4aromuxcs Ouonorun. OHM BKIIOYAIOT: crienuduyueckue ajis OMOJOTUU Hay4dHbIC
3HaHMS, YMEHUS M CIHOCOOBI JCHCTBHUH 1O OCBOCHUIO, WHTEPHIpPETANUA U
npeo0pa3oBaHUI0 3HAHWM, BUJBI JCATEIHHOCTH IO IMOJTYYEHUIO HOBBIX 3HAHUN U UX
MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TaK)K€ B pEajbHBIX JKU3HCHHBIX CHUTYaIUsX.
[IpenmerHbIe pe3yabTaTHI MPECTABICHBI 110 TOJaM U3YYCHHUS.

[IpenmeTHBIC PE3yNIbTATHl OCBOCHHS yueOHOTro npeameta «buomorus» B 10 kiiacce
JOJI)KHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHON KApTUHBI MUpPA, B MO3HAHUU 3aKOHOB
MPUPOJIBI U PEHICHUU MpoOJIeM PAIMOHAIBHOTO MPUPOJIONOIB30BaHUS, O BKIIAJE
POCCHICKUX M 3apYOSKHBIX YUEHBIX B pa3BUTUE OMOJIOTHY;

BJIAJCHUE  CHUCTEMOW  OMOJOrMYECKMX  3HAaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoiue OUOJIOrMYecKue TEPMUHBI U MOHATUSL (KU3Hb, KIETKA, OPraHu3M,
MeTado0JIM3M, TOMEOCTa3, CaMOPEryJsilus, CaMOBOCIIPOU3BEAEHUE, HACIIEICTBEHHOCTD,
M3MEHYMUBOCTb, POCT M pa3BUTHE), OHOJOTUYECKHE TeOopuHu (KJIETOUHAS TEOpHs
T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHas TEOpHs HACIEICTBEHHOCTHU
T. Moprana), yaeaus (H.M. BaBunoBa — o 1ieHTpax MHOT00Opa3us M MPOUCX 0K ICHUS
KYJIbTYPHBIX pPacTE€HHUM), 3aKOHBI (€IMHOO0Opa3usl MOTOMKOB MEPBOr0 MOKOJIEHUS,
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paciieruieHnds, YHCTOThI TaMeT, He3aBHUCHMOro HaciemoBaHus [. Mennens,
TOMOJIOTHYECKHUX PsIIOB B HacieACcTBeHHOM n3MenunBoctd H.M. BaBuoBa), mpuUHIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMHM  METOJAMU HAYYHOIO  I[O3HAHUSA, HCIOJIb3YEMBIX
B OHOJOTUYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAaHUE, W3MEPEHUE,
HaOJII0/IeHNE, YKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MNPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHCJIE OaKTepHil,
rpu0oB, pacTEHUM, >KUBOTHBIX M YEJIOBEKa, CTPOEHHUS OPraHOB M CHUCTEM OPraHOB
pacTeHui, S>KMBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEIACATENBHOCTH, MPOTEKAIOIINX
B OpraHuM3Max pacTEeHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOrMUYECKUX MPOIECCOB: 0OMEHa
BeUIECTB (MeTaboyiu3M), MpPEBpAILLEHUsT DSHEPruH, OpOXKEHHs, aBTOTPO(HOIO U
rerepoTpoHOr0 THUTIOB MHUTaHMS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a,
ramMeToreHe3a, -HMOpUOTeHe3a, IOCTAIMOPUOHAIBHOTO  Pa3BUTHS, PA3MHOXKEHUS,
WHIVBUIYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOr€HEe3a), B3aUMOJICHCTBUS TEHOB,
reTepo3uca, UCKyCCTBEHHOI0 0TO0pa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXKIYy OpPraHOWIAMH KIETKH U HUX
(GYHKIHUSIMH, CTPOCHHUEM KJICTOK Pa3HBIX TKaHEH M UX (DYHKIMSAMHU, MEXKy OpraHaMH U
CUCTEMaMHU OPTaHOB y PACTCHHH, XUBOTHBIX M YEJIOBEKA W HMX (PYHKIUSIMH, MEKTY
CUCTEMaMHU OPraHOB W MX (YHKUUAMH, MEXAY 3TaraMu OOMEHa BEeIleCTB, dTanaMu
KJIETOYHOTO ITMKJIA W JKU3HEHHBIX ITUKIOB OPraHU3MOB, dTalmamMu 3MOpPHOHAIBHOTO
pPa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (DaKTOpaMu Cpeibl OOUTAHNUS;

YMEHHUE BBISIBIISITh OTIUYHMTEIbHBIE TPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, )KMBOTHBIX U YEJIOBEKa;

YMEHHE  UCMOJb30BaTh  COOTBETCTBYIOUIME  apPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [UJIsi JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUIECKUX TPYIIIT;

yMEHHE peniaTh OMOJIOrMYeCKUe 3a/Ja4M, BBISBISATH IPUYUHHO-CIIECTBEHHBIE CBSI3U
MEXIy MCCIIEeTyEeMbIMH OMOIOTHIECKUMH TIPOIIECCAMU U SBJICHUSIMH, JI€TIATh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOIHITH JTA0OPATOPHBIE M MPaKTUYECKHE PabOThl, COOTI0ATh TIPaBUIIa
pu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PY/I0BAHUEM;

YMEHHUE BBIIBUTATH THUIIOTE3bI, MPOBEPITh UX IKCIICPUMEHTAIBHBIMA CPEICTBAMU,
dbopMyIupys 1elb UCCIEeIOBAaHUS, AaHAIM3UPOBATh TMOJYyUYECHHbIE PE3YNIbTaThl U AeNaTh
BBIBO/JIBI;

YyMEHHE Y4YacTBOBaTh B Y4eOHO-UCCIIEIOBATEIbCKONH paboTe Mo OMOJIOThH,
DKOJIOTHH U MEAWIIMHE, TIPOBOIUMON Ha 0a3e MKOJIBHBIX HAYYHBIX O0IIIECTB, U MyOJTMYIHO
MPENCTABISTH MOJTYyYEHHBIE PEe3yIbTaThl HA YACHHUECKUX KOH(EpEeHIINSX;

YMEHHE OLIEHWBATh 3TUYECKHE ACIEKTHl COBPEMEHHBIX HCCIEIOBAHMI B 001acTH
Owonorun W MeAWIMHBI  (KJIOHUPOBAHMWE, HCKYCCTBEHHOE  OIUIOAOTBOPEHUE,
HaIpaBJI€HHOE U3MEHEHUE TeHOMA U CO3JaHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYIIECTBJISITh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccuoHaTbHOM
JESTETbHOCTH B 00JacTU OWOJIOTUM, MEIUIMHBI, OHOTEXHOJOTHUU, BETECpPUHAPHH,
CEIIbCKOTO XO3SMCTBA, MHINEBOW TMPOMBINIJIEHHOCTH, YIUIYOIsTh [O3HABATEIbHBIN
WHTEpEC, HAMpaBICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH mpodeccuu u
MPOJIOJDKEHNUE  OMOJIOTMYECKOro  0Opa3oBaHMs B OpPraHU3aIUsAX  CPEIHEro
PO eCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 kiaacce
JIOJI)KHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOIMH B CHCTEME €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTUHBI MHPAa,
B MO3HAHUM 3aKOHOB MPUPOJBI U PEUICHUU SKOJOTHYECKUX MPOOJIEM YEeIOBEUeCTBa, a
TaK)Xe B PELIEHUH BOIIPOCOB PAIMOHAILHOTI'O IPUPO/IOII0Ib30BaHNUs, U B GOPMHUPOBAHUU
LIEHHOCTHOTO OTHOILEHUS K MPHUPOJAE, OOIIECTBY, YETOBEKY, O BKJIA/E€ POCCHUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHE BIJIAJIETh CHUCTEMOM OHMOJOTMYECKHX 3HAHWM, KOTOpas BKJIIOYAET
OIpeeNIeHHs] U TOHUMaHUE CYIIHOCTA OCHOBOIOJIAraloluX OMOIOrMYeCKUX TEPMHUHOB
U TOHATUH (BUI, dKOCUCTeMa, Ouocdepa), OUONOrMUYecKue TEeOpuH (PBOIIOLUOHHAS
teopus Y. JlapBuHa, cuHTeTHueckas Teopus sBoionuu), yuenus (A.H. CesepuoBa —
0 TMyTSX W HampaBieHusx sBomronuu, B.M. Bepnanckoro — o Omocdepe), 3aKoHBI
(renernueckoro paBHoBecus [x. Xapau u B. BaitnOepra, 3apopblllieBOro cxojicTBa
K.M. bapa), npaBuna (munumyma lO. JInbuxa, 3KOJIOTrMYECKON MUpPaMHIIBI SHEPTHUH),
runotesbl (runore3a «mupa PHK» V. I'mnbepra);

yYMEHHE BJIAJIETh OCHOBHBIMU METOJIaMH HAYyYHOI'O MO3HAHUS, HCIOJIb3yEeMbIMU
B OMOJOTMYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M H3KOCUCTEM (OIMHUCAHMUE,
u3MepeHue, HaOII0JCHHE, DOKCIEPUMEHT), CIOCO0aMH BBISBICHHS U OLICHKH
AHTPONOTE€HHBIX U3MEHEHUH B PUPOJE;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU: BUIOB, OMOTr€0II€HO30B, IKOCUCTEM U
ounocdepsl, CTAOUITU3UPYIOUIETO, ABUKYILETO U Pa3phIBAIOIIET0 €ECTECTBEHHOr0 0TOO0pA,
AJUTONATPUYECKOI0 M CUMIIATPUYECKOTrO BHI000pPA30BaHMS, BIMSHUS JIBHKYLIUX CHII
HBOJIIOLIMKM Ha TEeHO(MOHJA TMOMYJSIUN, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefe
OoOWTaHUsA, YepelOBaHMUS HAMPABICHUN SBOJIOLNH, KPYTrOBOPOTAa BEIIECTB U IMOTOKA
HHEPTUU B IKOCHUCTEMAX;

yMEHHUE YCTaHABIIMBATh B3AUMOCBSI3U MEXAY MPOLECCAMU YBOJIIOIUH, IBIKYITUMU
CWJIAMH aHTPOIIOreHe3a, KOMIOHEHTaMH Pa3IMYHbIX 3KOCUCTEM U MPUCIOCOOJICHUIMHU
K HUM OpTraHU3MOB;

YMEHHE BBISIBIISATH OTIUIUTEIbHBIC TPU3HAKH JKUBBIX CUCTEM, MPUCITOCOOIEHHOCTh
BUJIOB K cpefie OOMTaHMs, aOMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€i OpPraHU3MOB B COOOIIECTBAX, AaHTPOMOT€HHBIX U3MEHEHUH B IKOCUCTEMAX
CBOEH MECTHOCTH;

YMEHHE  HUCIOJb30BaTh  COOTBETCTBYIOIUME  apryMEHThl,  OHMOJIOrMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JIJIsl JIOKa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
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CUCTEMATUYECKUX TPYIIN, B3aUMOCBSI3M OpPraHW3MOB U Cpenbl OOWUTaHUS, €IMHCTBA
YeJI0OBEUYECKHUX pac, HEOOXOIMMOCTH COXPaHEHHSI MHOTOOOPAa3Hs BUJIOB M IKOCHCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IbI U YETIOBEUECTBA;

yMEHHE peniaTh OMOJIOrMYeCKUe 3a/Ja4H, BBISBISTh IPUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXJTy UCCIIETyEeMbIMU OMOJIOTHYECKUMH TPOIECCAMH U SIBICHUSIMH, J€TIaTh BHIBOJBI U
POrHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOIHATD JTA00pAaTOPHBIE U MPAKTUUECKHE PadOTHI, COOTIOAATH MpaBHiia
pu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PY/I0BAHUEM;

YMEHHUE BBIIBUTATh THUIIOTE3BI, MPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU,
bopMynupys 1eTb WCCIEeOBAaHUS, aHAIM3UPOBATh MOMyUYEHHBIC PE3YNIbTAaThl U JeNaTh
BBIBOJIBL;

yMEHHE YYacTBOBaTh B Y4YEOHO-HCCIIENOBATEIbCKOM paboTe 1o OuoIoruw,
HKOJIOTHH U MEIUIIMHE, POBOIUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IIECTB, U ITyOJTHYHO
MPEICTABISATH MOJYyYEHHbIE PEe3yIbTaThl HA YYCHUUECKUX KOH(EepeHIIHsIX;

yYMEHHUE OICHUBATH TUIOTE3bI M TCOPUU O TMPOUCXOXKICHUU KU3HH, YEIOBEKA U
YeJIOBEYECKUX pac, O TMPUYMHAX, TMOCIHEACTBUSAX M CIOCO0ax MpeJoTBpAICHUS
r100aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHUE OCYHIECTBIISATh OCO3HAaHHBIA BBIOOp Oyaymieil npodeccuoHanbHON
JESTENbHOCTH B 00JacTH OHWOJOTMH, SKOJOTUHU, MPUPOAOIONb30BAHUSA, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIBCKOrO XO3SHCTBA, MHUIIEBOU
MPOMBIIIUIEHHOCTH,  YIJyOJsTh  TO3HAaBAaTENIbHBIA  MHTEPEC,  HANpaBICHHBIH
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH Mpodeccrur U MpoaoKEeHIE OMOTOTHIECKOTO
0o0pa30BaHUs B OpTraHU3AIMAX CPETHETO MPO(HECCHOHATHHOTO U BBICIIIETO 00Pa30BaHUS.

41



TEMATHUYECKOE IINTAHUPOBAHUE

®enepanbHas pabodas nporpamma | buonorus. 10-11 wmaccel (yriyOn€HHBIH YpPOBEHB)

10 KJIACC
No Haumenosanue tem | KoamuecTBo OcCHOBHBIE BUJIBI J€ITEIBHOCTH
[IporpammHoOe conepxaHue
n/n y4eOHOro npeamera 4acoB oOy4Jaronmxcs
1 | Tema «buoJiorusi Kak HAyKa»

bnomorus xak
KOMILJIEKCHAs HayKa
M KaK 4acTh
COBPEMEHHOT0
o0111eCTBa

1

CoBpemeHHast OnooTHst —
KOMILIEKCHas Hayka. KpaTkas ucropus
pa3BuTus Ouosnoruu. buonornueckue
HAYKU U U3y4aeMble UMH MPOOJIEMBI.
@yHIamMeHTaJbHbIE, IPUKIAIHbIE U
MMOMCKOBBIC HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHH.

3HaueHue OMoa0ruu B (GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMoJioruei. 3HaueHue
OMOJIOTUHU B IPAKTUYECKOM
NeSATeIbHOCTU YEI0BEKa: MEAUIIMHE,
CEIILCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHe IPUPO/IHI.
JdemoHcTpanuu

[MopTpersi: Apucrorens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. [lapBus,
VY. T'apsen, I'. MeHuens,

B.U. Bepnanckui, U.I1. I1aBnos,

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: HAYYHOE MHUPOBO33PEHNUE,
Hay4yHas KapTUHA MUPA, HAYYHBIN
METO/1, TUIIOTEe3a, TEOPHS, METOIbI
UCCJIeIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IPYyruxX eCTeCTBEHHBIX HaYK.
OueHnBaTh BKJIaJ] OT€YECTBEHHBIX
y4E€HBIX B Pa3BUTHE OMOJIOTHH.
OueHnBaTh POJIb OMOJIOTMYECKUX
OTKPBITUH U UCCIIEIOBAHUN B PA3BUTUU
HAYKU U IPAKTUYECKOMN JAESATEIbHOCTH
JFO/IEN.

[Tepeuucnsate npodeccun, CBI3aHHBIC
C COBpEMEHHOM OMOJIOTHEH.
[IpuBOIUTE TPUMEPHI MPAKTUYECKOTO
UCTIOJIb30BaHUS JIOCTHIKEHUN OMOIOTHI
B MEJIMIIMHE, CEITHCKOM XO3SICTRBE,
MPOMBIIIJIEHHOCTH U OXPaHe MPUPOIb
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HN.N. Meunuxkos, H.1. BaBunos,

H.B. TumodeeB-Pecorckuii,

Jx. Yorcon, ®@. Kpuk, /I.K. benses.
TaGauiibl U cxeMbl: «CBsI3b OMOJIOT N
C ApyruMu Haykammy, «Cucrema
OMOJIOTMYECKUX HAYK)

Nrtoro yacoB 1o reme 1
2 | Tema «?KuBble CHCTEMBI H UX U3yYeHH €
2.1 | XXuBbie cUCTEMBI U UX 1 JKuBble cUCTEMBI KaK IpeAMET PackpsiBaTh conepkaHue TEPMUHOB

CBOICTBA

uzydeHust onoiaorun. CBOMCTBA )KUBBIX
CUCTEM: €IUHCTBO XUMHYECKOIO
COCTaBa, TUCKPETHOCTD U LIEJIOCTHOCTD,
CJIOKHOCTB U YIIOPSAOYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
CamMOOpraHu3anus,
CaMOBOCIIPOU3BEICHHUE,
pa3IpaxkKuMOCTh, U3MEHYMBOCTD,

pOCT ¥ pa3BUTHE.

JdemoHncTpanuu

Ta0auiel ¥ cxembl: «OCHOBHEBIE
MIPU3HAKY )KU3HNY», «BUOIIOTHYECKHE
cUCTeMBI», «CBOMCTBA JKUBOM
MaTEPUN»

1 IOHSITUM: )KMBasl CUCTEMa, JIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAsl YMOPSI0UYE€HHOCTb,
VIIPABJISEMOCTh, UEPAPXUIHOCTb.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA KMBBIX CUCTEM, OTIUYHS
XAMHYECKOI'0 COCTaBa 00BEKTOB JKUBOM
Y HEXKUBOU MPUPOJIBI, OOIIHIA IPHHITUIT
KJIETOYHOW OpraHU3aluu KHUBBIX
CHCTEM.

CpaBHUBaTh OOMEHHBIE TIPOIIECCHI

B HEXKHUBOU U )KUBOU IIPUPO/IE;
PACKPBIBATh CMBICJT PEAKIIUMN
MeTadoIM3Ma.

OOBSICHATH MEXaHU3MBI
CaMOpPETyYJISILIMY )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOT0 YPOBHS;
PAacCKphIBATh CYTh MIPUHIIUIIOB
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MTOJIOKUTEITBHON U OTPULATEILHOU
00paTHOM CBS3H.

AHaIA3UPOBATh CBOKCTBA
CaMOBOCTIPOM3BEICHHUS, POCTA U
pPa3BUTHS OPTAaHU3MOB

2.2

YpoBHeEBast
OpraHu3aIus KUBBIX
CHUCTEM

YPpOBHM OpraHU3aIMH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIHN, KIETOUHBIM,
TKaHEBbI, OPraHU3MEHHBI,
MOMYJIAIIMOHHO-BUOBOM,
AKOCHCTEMHBIH (OMOT€OLIEHOTUUECKHUIA),
ouocdepnsiii. [Iporeccsi,
MPOUCXOASIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOT 0. JKU3HB
Kak (hopma CyIIeCTBOBAHUS MAaTEPUH.
Hayku, n3zydatoiye >KuBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yueHne xxuBbix cucteM. MeToibl
ouonornueckor Hayku. HaGmronenue,
U3MEpPEeHHE, DKCTICPUMEHT,
CHCTEMaTH3allMsl, METaaHaIN3.
[ToHaTHE 0 3aBUCMMON U HE3ABUCUMOU
nepeMeHHou. [imannpoBanue
skcrniepumenTa. [loctaHoBka u
npoBepka runore3. HyneBas rumnoresa.
[TonsiTue BBIOOPKH U €€
JIOCTOBEpHOCTH. Pa3dpoc

B OMOJIOTHYCSCKHUX JaHHBIX. O1eHKa

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHI: OOMEH BEIIIECTB U
IpeBpalIeHUE SHEPT UM,
CaMOBOCITPOU3BE/ICHUE,
CaMOpEryJsilusl, pa3BUTHE, )KU3Hb,
Hay4HBIA aKT, HAYYHBINH METO/I,
npo0jeMa, TUIoTe3a, TEOpHUsl, MPABUIIO,
3aKOH.

[TepeuncnsaTh mpU3HAKKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3aIlMU KUBBIX CUCTEM U METOJIbI
OMOJIOTHUECKUX UCCIICAOBAHUM.
OmnuceIBaTh 0COOCHHOCTH,
XapaKTepHBIE JIJIs1 KaKJI0T0 YPOBHS
OpraHu3alluu )KUBOTO.

Ha3sbiBaTh Hayku, U3y4daroniyue KUBbie
CHUCTEMBbI Ha Pa3HbIX YPOBHIX
OpraHu3aIuu.

CpaBHUBATH MEXIY COOO0I )KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEMN
OpraHU3alMU U IPOUCXOJIAIINE B HUX
MPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yabTatoB. [[pUunHbI HCKaXKEHUS
pe3yabpTaToB sKcnepuMenTa. [lonstue
CTaTUCTUYECKOI O TECTA.
JdeMoHcTpanuu

Tabnuipl ¥ cxeMbl: «YPOBHU
OpraHU3aIU KUBOU TPUPOJIBI»,
«CTpoeHue )KMBOTHOM KIIETKI»,
«TkaHM KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEUECKOI0 OpPraHu3Ma,
«buoreornenosy, «buochepar,
«MeToabl U3y4eHUs KUBOU TPUPOJIBD».
Oo6opynoBaHme: 1a00paTOpHOE
000py1I0BaHUE JIsSI IPOBEICHUS
HAOIIOICHN, U3MEPEHUH,
AKCTIIEPUMEHTOB.

IIpakTHuyeckas padora
«Mcnonb30BaHUE Pa3IMUHBIX METOJIOB
IIPU U3YYEHUHU KUBBIX CUCTEM.

[Toka3biBaTh poJib TUTIOTE3 U TEOPUI
B (pOpMUPOBAHUM €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa

Htoro yacoB mo Teme
3 Tema «bHoJIOTUA KJIETKH»
3.1 | UcTopust OTKPBITUS U Knerka — ctpykrypHO- PackpbiBaTh copiepkaHre TEPMUHOB U

HN3Yy4YCHUA KIICTKH.
Knerounas TCOpUA

(GyHKIIMOHAIbHAS €TUHULIA )KUBOTO.
HcTopust OTKpBITHS KIIETKHU.

Pabotsl P. I'yka, A. JleBenryxka.
Knerounas teopus (T. I1IBans,

M. llneiinen, P. BupxoB). OcHOBHBIE

MOHATHUM: KJIETKA, OPTraHEeILIbI,
AYKapHuOThI, TPOKAPUOTHI, BUPYCHI,
UTONIOrUs (KJIETOYHAsE OMOJIOTHs),
KJIETOYHAsl TEOPUS.
XapakTepu30BaTh OCHOBHBIE ATaIlbl
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MIOJIOYKEHHUSI COBPEMEHHOM KIETOUYHOU
TEOPUHU.

JdemoHncTpanuu

[Toptpersi: P. I'yk, A. JleBeHryk, T.
[[IBann, M. llneinen, P. Bupxos, K.
M. bap.

ObopyaoBaHme: CBETOBON MUKPOCKOIT,
MUKPOIIPENApaThl PACTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK

Pa3BUTHS LIUTOJIOTUN KAK HAYKHU U €€
oopMieHHE B KIIETOUYHYIO
OHMOJIOTHIO.

[Toka3bIBaTh BKJIAJ y4EHBIX-OMOIOTOB
B M3Y4YEHUE KIJIETOYHOIO CTPOEHUS
OpraHU3MOB.

[lepeuncnaTb OCHOBHBIE MTOJIOKEHUS
KJICTOYHON TEOPHUH, OOBSICHITH €€ pOJIb
B (hOpMHUPOBAHUU €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

[IpuBOaNTH HOKA3ATENBCTBA

POJICTBA OPraHNU3MOB

C MCIIOJIb30BAaHUEM ITOJIOKEHUI
KJIETOYHOU TEOPUHU

3.2

MeTtoabl
MOJIEKYJIIPHON 1
KJIETOYHOH
OHOJIOTHU

Meto1bl MOJIEKYJISIPHOM Y KJIIETOYHON
OMOJIOTUU: MUKPOCKOITHS,
xpomatorpadus, 3J1eKTpodhope3, METO
MEYEHBIX aTOMOB, U PepeHnraTbHOe
HEeHTpUPyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK.

H3yuenue pukcuposaHubix Kiemox.
DJIEKTPOHHASI MUKPOCKOIIHSI.
Kongoxanvnasn muxpockonus.
Bumanvhnoe (npusicuznennoe) uzyuenue
KJ1emoK.

JleMmoHcTpanuu

PackpbiBaTh cojiepKaHUE TEPMUHOB U
MOHSITUI: MUKPOCKOITUPOBAHHUE,
PUTOTOBJIEHHUE CPE30B,
nuddepeHmaILHOe OKpalliBaHue,
xpomatorpadus, d1aeKTpodopes, MeToa
MEUEHBIX aTOMOB, IICHTPU(YTUPOBAHUE,
METO/I KYJIbTYPbI KJIETOK M TKaHEH,
Mmeton pekomOuHanTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METO/IbI
V3YUYEHUS )KUBOU MMPUPOJBI.

['oToBUTH BpEMEHHBIC
MUKpOIIpEnapaThl, paccMaTpUBaTh UX

46




®enepanbHas pabodas nporpamma | buonorus. 10-11 wmaccel (yriyOn€HHBIH YpPOBEHB)

Tabauiel u cxeMbl: «CBETOBOM
MHKPOCKOI», «IIEKTPOHHBIN
MUKpOCKon», «VcTopus pa3BUTHS
METOJ0B MUKPOCKOITHI».
Ob6opyaoBaHme: CBETOBON MUKPOCKOIT,
MUKPOIIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEepHUATbHBIX KJIETOK.
IIpakTuyeckasi padora

«M3yyeHune MeTo/10B KJIIETOUHON
ouomnoruu (xpomartorpadus,
anekTpodopes, ruddepeHmanbHOe
uentpudyruponanue, [111P)»

B CBETOBOI MUKPOCKOI U I€aTh
OIHMCAHMUE.

OOBACHATH U COONIIOAATH MPABUIIA
TEXHUKU MUKPOCKOIIMPOBAHUS

Ntoro yacoB mo teme 2
4 | Tema «XuMHYECKAsA OPraHU3ANMS KICTKI)
4.1 | XuMUYECKHI cOCTaB 2 XUMHYECKUM COCTaB KJIETKU. Makpo-, | PackpsIBarh cojepkaHue TEPMUHOB U

KJeTku. Boxa n
MUHEpAJIbHbIE
BeIIlEeCTBA

MHKPO- U YJIIbTPAMUKPOIJIEMEHTHI.
Bopa u e€ ponb Kak pacTBOpUTENS,
peareHTa, y4acTue

B CTPYKTYPUPOBAHHUU KIIETKH,
TEIIoperysiuuu. MuHepanbHbIe
BEIIIECTBA KJIETKH, UX OMOJOrHuecKast
poJib. PoJib KATHOHOB U AaHHOHOB

B KJIETKE.

JdemoHcTpanuu

Juarpammel: «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B HEKMBOU
npupone», «Pacrnpenenenue

HOHSITUI: 3JIEMEHTHI-OMOT€HbI, TUTIOIb,
BOJIOPOAHAS CBSI3b, THAPOMUIBHOCTD,
ruipoPoOHOCTh, TYProp, MUHEPaIbHbIE
BELIECTBA, Oy(hepHbIE CUCTEMBI,
AHUOHBI, KATHOHBI.

[Tepeuncnars ocoOEHHOCTH
XUMHYECKOT0 COCTaBa KJIETKHU.
Paznmnuars Makpo-, MUKpO- 1
YJIBTPAMUKPO3JIEMEHTBI, BXOSIINE

B COCTAaB JKUBOI'O U UX POJIb

B OpraHHU3MeE.

XapakTepu3oBaTh CTPOCHHUE U CBOMCTBA
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XUMHUYECKUX 3JIEMEHTOB B )KUBOU
IPUPOIEY.

Tabauuet u cxembl: «lleprnognueckas
Ta0JIMIA XUMUYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJBI,
«BemecTBa B cocTaBe OpraHU3MOB)

BOJIBI; OOBSICHATH MPUYMHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUHU B KIIETKE.
[Toka3wiBaTh pOJIh KATHOHOB U aHMOHOB
B 00€CIICUCHUH MPOIECCOB
KU3HEICATCILHOCTH (OCMOPETYIISINS,
co3aHre MEMOPAHHOTO TTOTCHITHAIIA,
peryismnus padoThl OCIKOB), pabOThI
OydepHBIX CUCTEM.

YcraHaBIMBaTh B3aUMOCBSI3b CTPOCHHS
U (QYHKITUY HEOPTAHNYECKUX BEIIECTB
KJIETKU

4.2

Opranunueckue
BEIIIECTBA KIETKH —
Oenku

Opranuyeckue BEIIeCTBA KIETKHU.
buonornueckue nonumepsl. benku.
AMMWHOKHCIIOTHBIN COCTaB OEJIKOB.
CTpyKTypbl OETKOBOW MOJIEKYJIBI.
[lepBuuHas cTpykrypa Oenka,
MenTuaHas CBsA3b. BropuuHas,

TpPETHYHAs, YETBEPTUYHAS CTPYKTYPBHI.

Henarypanus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkos.
buonornyeckue hyHKIIMNU OEIKOB.
IIpuonwi.

JdeMoHcTpanuu

[Toptper: JI. [TonuHr.

Tabauiet u cxeMbl: «CTpoeHue
MOJIEKYJIbI Oelikay, «CTPYKTYpbI
OEKOBOW MOJIEKYJIIBI.

PackppIBaTh copepkaHue TEPMUHOB U
MOHSITHI: MOHOMEPBI, TIOJTUMEPHI, OETTOK
(MpoTEerH), MeNTH]l, AMUHOKHUCJIOTA,
NEeNTUIHAS CBS3b, TOTUTICTITUI,
JIeHaTypallus, peHaTypamus,
I00yIsipHBIE U GUOPHILISIPHBIE OENTKH,
IIPUOHBI.

XapakTepu3oBaTh OCJIKHU, UX
CTPYKTYPHYIO OpTaHU3aIuIo U QYHKIIUN
(CTpYKTypHas, SHEpreTHIecKas,
CUTHAJIbHAS, PETYJIsTOpHAS,
JBUTATEIIbHAS, 3alTUTHAS,
dbepmeHTaTHUBHAS).

Ha3piBaTh XUMHYECKHE OCHOBBI
(opMHUpOBaHUs CTPYKTYP OEIKOBOI
MOJIEKYJIBI.
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O6opynoBanme: XMUMUYECKAS MOCY1a U
o0opytoBaHUE.

JlaGoparopHuasi padora
«O6HapyxeHne 6eTKOB C MOMOIIBIO
KaueCTBECHHBIX PEaKITHIA»

[TpuBoIUTH IpUMEPHI GUOPUILIIPHBIX,
TJI00YJISIPHBIX OETTKOB.

BEITIONTHATH Ka4eCTBEHHBIC PEAKITUT
Ha OOHaApyKeHHe OCIIKOB B KJICTKE;
OOBSICHATD MOIYYEHHBIE PE3YIbTATHI

4.3 | Oprannyeckue YrieBoasl. MOHOCaxapuibl, PackpreiBaTh conepxanue TEPMUHOB U
BEIECTBA KIETKH — Ucaxapuibl, OJUTOcaxapuiabl U MOHSITUI: YTJIEBOIbI, MOHOCAXapUJIbI,
YTJIEBOJIbI nonucaxapuabl. OONIUH MIaH CTPOEHUS | TUCaXapUIbl, OJTUTOCAXaAPUIBI,

U QU3UKO-XMMUYECKHUE CBOMCTBA noJiucaxapHibl, TI0Ko3a, pudo3a,
yrieBooB. buonornueckue pyHKImu | 1€30KCUpUO03a, TIaKTO3a, MAJIbTO3a,
yTJIEBOOB. caxapo3a, KpaxmaJl, IIMKOTEH,
JdeMoHCcTpanuu [EJUII0JI03A.
Tabauibl U cxembl: «CTpoeHue KiaccudunupoBats yrieBosl
MOJIEKYJ YTIEBOIOBY M0 CTPOEHUIO U MIEPEUUCIIATH UX
byHKIUN.
[IpuBOIUTH PUMEPHI PA3TUUHBIX
yTJIeBOJIOB (MOHOCAXapHI0B,
JMCaxapuoB, OJUT0CAXapPUJIOB,
MOJIMCAaXapHJIOB)
4.4 | Oprannueckue Jlununet. T'uapodunsHo-ruapodoOHbie | PackpriBaTh comepxaHue TEPMUHOB U

BCIICCTBA KJIICTKH —
JIMIIN I bI

cBoiicTBa. Knaccudukanus 1unuaos.
Tpurnunepusl, hochonunuabl, BOCKH,
crepouibl. bruonornueckue GyHkuuu
munuoB. O01uMe cBoicTBa
Oounonornyeckux MeMOpaH — TEKy4ecTb,
CIIOCOOHOCTB K CaMO3aMbIKaHHUIO,
MOJYTIPOHHUIIAEMOCTb.

MOHATHUI: JTUNUbL, TPUTIIUIEPUIBI,
dbochonunuabl, BOCKH, CTEPOUIBI,
JIMTIONIPOTEUHBI, TIIMKOJIUITHIBI.
KiaccudunmpoBars JTAMHIBI

10 CTPOCHUIO; XapaKTEPU30BaTh UX

byHKIIUN
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JdemoHcTpanuu
Tabauiet u cxembl: «CTpoeHne
MOJIEKYJ JIUITHIOBY

4.5

Hyxnennossie
KUCI0ThL. CTpOoeHHE U
¢bynxuuu IHK, PHK,
ATO

Hyxnennossie kucnorsl. JIHK u PHK.
CrtpoeHre HyKJIIEMHOBBIX KUCIIOT.
Hyxkneorunepl. [punimn
KOMIUIEMEeHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JIHK — nBoiinas
criapaiib. MeCTOHaxXOXICHUE U
ouonorunueckue pynkuun JJHK. Buas
PHK. ®ynkiuu PHK B knerke.
Ctpoenue Mosekyibl ATO.
Makposprudeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkiuu ATO.
BoccTraHoBieHHBIE TEPEHOCUHUKH, UX
GyHKIIMU B KIIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JIHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU,
NpOMeEOMUKU.

JdemoHncTpanuu

[Toptpertsl: [Ix. Yorcon, @. Kpuk,

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

Tabmuiet u cxembl: «HyknenHoBbIE
KHUCIIOThI», «CTpOEHHE MOJIEKYJIbI
ATD».

PackpbiBath copepkaHue TEpMUHOB U
MOHSITHH: 1€30KCUPUOOHYKIICHHOBAS
kuciota (JIHK), pubonykiennoBas
kuciora (PHK), nykneotun, Hykieo3u/,
a30TUCTbIE OCHOBAHUS, a/ICHUH, T'yaHWH,
UTO3UH, TUMUH, YpaIlu,
KOMILUIEMEHTAPHBIE OCHOBAHMSI,
aneno3untpudocdar (ATD),
MaKpO3pruveckas CBs3b,
CEKBEHHUPOBaHKE, TCHOMHUKA,
TPAHCKPUNTOMHKA, TPOTEOMHUKA.
XapaKkTepu3oBaTh, ONMCHIBATH U
CXEeMaTH4eCcKH U300pakaTh CTPOCHHE
nykneoruaa JIHK u nBoiiHoN cimpann
JAHK, cexBenupoBanue JIHK.
OnuceiBats npouecc pertukanuu JJHK
B KJIETKE U Ha3bIBATh €TI0
OHMOJIOrMYecKOe 3HaUYEHHE.
XapakrtepuzoBatb Qynkimu JTHK.
Paznuuate ctpykrypy u pyaknuu PHK.
OnuceIBaTh TPOLECC TPAHCKPUIILUH.
CpaBHUBATH HYKJIEMHOBBIE KUCIOTHI
(IHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH
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OobopynoBanme: XUMUYECKas IOCY1a U
o0opytoBaHUE.

JlaGoparopHuasi padora
«MccnenoBanue HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX

ctpoeHus U GyHkiuu ATO.
DopMynUpPOBATh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTApPHOCTH U TIPABUIIO

Yapradda

OpPraHU3MOBY

4.6 | MeToasl CTPYKTYpPHOU 1 CrpykTypHas OUOJIOTHUs: PackpbIBaTh conepxaHue TEPMUHOB U
OHoJIOruu Oonoxumudeckue u onodusnaeckne MOHATHUI: MOJICJIMPOBAHHUE,

UCCJIeIOBAaHUS COCTaBa U KOMITBIOTEPHBIN JH3aiiH.
MIPOCTPAHCTBEHHOUN CTPYKTYPHI [lepeuncnarh nepcrieKTUBHBIE
ouomorekyi. Mooenuposanue HAIIPaBJICHUS] HAYYHBIX UCCIICIOBAHUIM
cmpyKkmypul u pynkyuti 6uoMonekyn u | B CTPyKTypHON OMOJIOTMH, PACKPBIBATh
ux komniexkcos. Komnvromepnuiii WX 3HAYCHUE TSI MEAUITMHBI U
OU3aliH U OPeaHUYecKull CUHmMe3 CEJIBCKOTO XO03SMCTBa
OUOMONEKY U UX HENPUPOOHBIX
ananozos

Hroro yacoB o Teme 10

5 | Tema «Ctpoenue u GyHKUMH KJIETKU»

5.1 | Tuns! KIIETOK. 1 THUMBI KIIETOK: 3yKapuOTHYECKAs U PackpriBaTh conepxanue TEPMUHOB U
[TpokapuoTuieckas npokapuoTudeckas. CTpyKTypHO- TOHSITHI: TIPOKApUOTHYECKas KIIETKa,
KJIETKa GyHKITMOHATbHBIC 00pa30BaHUS KJIETOYHAs CTEHKa, MypPEHH,

KJIETKHU. (doTocuHTETHYECKHE MEMOPaHbI,

CtpoeHune mpoKapruOTHYECKON KIIETKHU.
Krnerounas ctenka 6akTepuii U apxeil.
Oco0EeHHOCTH CTPOCHUS
rerepoTpodHOI U aBTOTPOPHOIMA

daremuH.

Xapaktepu3oBatb pOpMy U pa3Mepbl

IPOKAPUOTUICCKUX KIIETOK; (DYHKITUN
TeHETHYECKOrO armapaTa mpoKapuoT.
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MPOKAPHUOTHIECKUX KIETOK. MecTo
POJIb TPOKAPHOT B OMOIIEHO3aX.
JdemoHncTpanuu

Tabmunp! u cxembl: «CTpoeHHE
AYKapUOTUYECKON KIETKN», «CTpoeHHE
MPOKAPUOTUICCKON KIICTKH

OrnuceIBaTh IpoIiece
CIopooOpa3oBaHus, OTMEYATh €ro
3HAYCHUE JIUI BEDKUBAHUS OaKTepUil
IIPU YXYAIICHUN YCIOBUI
CYIIIECTBOBAHMSI.

OrnumcpIBaTh pa3MHOXKEHHE ITPOKAPHOT.
OrneHnBaTh MECTO U POJIH IPOKAPUOT
B OMOIICHO3aX

5.2

Crpoenue
DYKAPUOTUYECKOU
KJIETKHU.
IToBEpXHOCTHBIN
anmnapar KJIE€TKH

Crtpoenue u GyHKIIMOHUPOBAHHE
3YKAPUOTUYECKOU KIIETKHU.
[Tnasmaruueckas memOpaHa
(urazmanemma). CTpykTypa
M1a3MaTUYeCKONH MEMOpaHHbI.
TpaHcnopT BemecTs yepes
MIa3MaTUYECKYI0 MEeMOpaHy:
naccuBHbIN (Iuddy3us, odnaeryéHuas
g dy3usi), akTUBHBIN (TIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[TonynponuiiaeMocTh MEMOpaHHI.
PaGota Harpuii-kanueBoro Hacoca.
OHJOIMTO3: MMHOIUTO3, (aroluTo3.
Ox3ounTto3. Knerounas creHka.
CtpykTypa 1 PyHKIIUU KIETOYHOM
CTEHKHU PacTeHUil, rpuoOOoB.
JdeMoHcTpanuu

Tabnuiet u cxembl: «CTpoeHne
AYKapUOTHUYECKOM KileTKn», «CTpoeHue

PackpbiBaTh copepxaHue TEPMUHOB U
HNOHATUHN: TUIa3MaTHYecKas MeMOpaHa
(mma3malieMma), >KUJIKOCTHO-MO3anyHast
MO/Ie]b, MEMOpPaHHBIE OENKU
(mepudepuyeckue, MHTErpaJbHBIE),
MIMKOKaNUKC, 1uddysus, ocmoc,
AKTUBHBINA TPAHCTIOPT, YHIOIUTO3,
(daronuTo3, MUHOIIMTO3, 3K30LIUTO3,
KJIETOYHAs CTEHKA, I1JIA3MOJECMBI,
CUMILIACT.

XapakTepru3oBaTh 0COOCHHOCTH
CTpOEHUS U PYHKIIUU DYKAPUOTUUECKOM
KJIETKH; TPAHCIIOPT BEILLECTB

yepes MI1a3MaTHYECKyI0 MEMOpPaHY:
MACCUBHBIN M AKTUBHBIN TPAHCIIOPT;
paboTy OenKOoB-KaHaIoOB; paboTy
HATPUI-KAJIMEBOr0 HAcOCa; CTPYKTYPY U
(YyHKIMU KJIETOYHON CTEHKH PacTeHUI
U TpuOOB
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KUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIILHOU KIIETKH.
Ob6opyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKPOIIPENapaTbl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTHuyeckas padora

«M3yuyeHue CBONUCTB KJIETOYHOU
MeMOpaHbI»

5.3

[Mutomnazma u €€
OpraHOU/IbI

[uronnasma. [luro3omns. L{lutockener.
JBrmxeHue uutoruiazmMmbl. OpraHouIbl
kieTkn. OTHOMEMOpaHHBIC OPTaHOWIBI
KJIETKU: YHAOIIa3MaTUYECKasl CETh
(BIIC), anmmapat ['onbaxKu, TM30COMBI,
UX CTpOeHHE B GyHKIHMH. B3auMocBs3b

OI[HOMCM6paHHBIX OpraHOM 0B KIICTKH.

CrpoeHue rpanyJIIpHOr0 PETUKYIIyMa.
Mexanuszm nanpaenenus 6eaxos 6 JIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBbIX MeMOpaH. [ maakuii
(arpaHyJsipHBII) SHIOIIA3MAaTUYECKUI
petukynyM. CekperopHasi QyHKIIHS
annapara ['onpmxu. Moougurayus
benkos 6 annapame I o1v0dicu.
Copmupogka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB

B KJIeTKe. Bakyonu pacTuTenbHbIX
kieTok. Kiierounsiit cok. Typrop.

PackpriBaTh conepskaHue TEPMUHOB U
MOHSITHI: IUTOIIa3Ma, IIUTO301b,
IIUTOCKEJET, KOMITAPTMEHTHI,
OpraHOU/IbI, SHIOIIA3MATHYECKas CETh
(OIIC), anmapat I'onbaxu, JIN30COMBI,
BaKyoJlb, puOOCOMBI, aBTOJIN3,
BE3UKYJIAPHBIN TPAHCIIOPT,
MIEPOKCHUCOMBI, KJIETOUHBIN COK, TYpTop,
MUTOXOHAPUHU, KPUCTHI, TIIACTUIBI,
XPOMOIUIACTHI, JIEHKOTUIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHBbI,
TUJIAKOU, JaMella.

XapakTepu3oBaTh MUTOILIA3MY
3YKAPUOTUYECKOUN KIIETKH;
KJ1acCU(UIIMPOBATH OPTaHOU/IBI

B 3aBUCUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0IHOMEeMOpaHHbIE,
IByMeMOpaHHbIe, HEeMEMOpaHHBIC);
OTHCHIBATH (DYHKITUHU KAXKIOTO
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[TonmyaBTOHOMHBIE OPTaHOUIBI KIETKHU:
MUTOXOHPUH, TITIACTU/IBI.
IIpoucxoorcoenue mumoxoHopuil u
naacmuo. CumbuozeHes

(K.C. Mepeoickoeckuii, JI. Mapeynuc).
Crpoenue u GyHKIIUU MUTOXOHAPUN U
wiactul. [lepBuyHbie, BTOpPUYHBIE U
CJIOHBIE IJIACTUBI
(OTOCHHTE3UPYIOLIUX IYKAPUOT.
XJIOpOIIACThI, XPOMOIUIACTHI,
JIEMKOIUIACTHI BBICIINX PACTECHHM.
JdemoHcTpanuu

IToptpersl: K. C. MepexKoBCKHiA,

JI. Maprymnuc.

Tabmwunp! 1 cxembl: «CTpocHUE
AYKapUOTUYECKOM KIETKN», «CTpoeHHe
YKUBOTHOM KJIETKN», «CTpoeHHE
pacTUTENbHOU KIIeTKH», «CTpoeHue
MUTOX OHIPHW.

Ob6opyaoBanme: CBETOBOM MUKPOCKOIT;
MUKPOTPETapaThl pACTUTEIHHBIX,
KUBOTHBIX KJICTOK.

IIpakTuyeckas padora

«3yueHne TBUKEHUS [IUTOILIA3Mbl

B PACTUTEIBHBIX KIETKAX).
JlaGopaTopHuasi paéora
«HccnenoBanue mia3mMonu3a

OpraHouia B KJIETKE.
OOBIACHATH COOBITHS, CBSI3aHHBIE

C BHYTPHUKJIETOYHBIM MUIIEBAPCHUEM,
€ro 3Ha4YCeHHE JIJIT OpraHu3Ma.
OTMmeuaTh 3HaYCHUE [IUTOCKEIIETA;
XapaKTepHU30BaTh €ro AJIEMEHTHI
(MUKPOTPYOOUKH, MUKPOPHUITAMEHTHI,
IPOMEKYTOYHBIC (PUITAMEHTHI), KX POJIb
B JKM3HEACATCILHOCTH KJIETOK U TKaHEH
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" JCIUIa3MOJIM3a B PACTUTCIIbHBIX
KJICTKax»

5.4 | HememOpaHnHsbie HememOpaHHbIE OpraHOUABI KIETKU PackpeiBaTh conepkanrue TEPMUHOB U
OpPraHOM/Ibl KJIETKH Crpoenue 1 pyHKIUN HEMEMOPAHHBIX | IOHATHIL: prbocoMa, IOIUcoMa,

OpraHouJ10B KjieTku. PuOocomsl. MUKPOTPYOOUKH, TYOYIIHH, KJIETOUHBIN
IIpomesicymounvle unamenmul. HEeHTp (LEHTPOCcOMa), LICHTPUOJIH,
MuxkpodunameHTsl. AkmuHogble HeHTpocdepa, )KIr'yTUKH, PECHUUKH,
Mukpoghunamenmoi. MplllIeuHbIE 0a3aJIbHOE TeJbIIE.
KJIETKU. AKMUHO8b1e KOMNOHEHMbl XapaxkTepu3oBaTh HeMeMOpaHHbIE
HeMbIUEYHBIX KIeMOK. OpPTraHoOUbI KJIETKH, UX CTPOCHHUE U
MuxkpotpyOouku. KieTouHslii ieHTp. byHKIIUN
CrtpoeHue u IBUKEHHUE KI'YTUKOB U
pecHu4eK. MuUKpoTpyOoOoUuKH
nutoruia3mel. Lleatpuons. benxu,
accoyuuposanuvie ¢
MUKpoguiamenmamu u
muxpompyboouxamu. Momopuvie beaxu.
JdemoHcTpanuu
Tabauie! 1 cxembl: «CTpoeHue
KUBOTHOM KJIeTKN», «CTpoeHue
PaCTUTENBHOU KIETKU

5.5 | Ctpoenue u GyHKIIUH Anpo. Obonouka sapa, XpOMaTHH, PackpbIBaTh conepxaHue TEPMUHOB U

sanpa

KapuoIia3Ma, sIPBIIIKH, UX CTPOCHUE
U QyHKIMU. S nepHbIi OEIKOBBIN
Mmatpukc. [IpocTpancTBeHHOE
PacIoioKeHHE XPOMOCOM

B MHTEp(a3HOM sipE.

MOHSITHI: SO, siiepHast 000710YKa,
siIEPHBIE TIOPBI, HYKJIeOoIIa3Ma
(kapuoriazMa), reHOM, XpOMaTHH,
AYXpPOMATHH, T€TEPOXPOMATHUH,
SIIPBIIIKO, XPOMOCOMBI, IEGHTPOMEPA,
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Dyxpomamun u cemepoxpomMamu.
benku xpomatrHa — TUCTOHBI.
Jlunamuka s0eproti 060104KU

6 mumose. foepuwiii mpancnopm.
Knerounsie BKIItOUEHHS.
JdemoHcTpanuu

Tabauitel u cxemsl: «Sapo»

KUHETOXOp, KJICTOYHBIC BKITFOUCHHSI.
XapakTepu3oBaTh KIETOYHOE PO KaK
IEHTP YIIPaBJICHUS
KU3HEJIEATETbHOCTHIO KIIETKH;
TCHETHYECKHUH amnmapar KJIETOK
9yKapuoT, CTPOEHUE U (PYHKITUU
XPOMOCOM.

OnuchIBaTh CTPYKTYPHI AZIpa U UX
B3aMMOCBSI3b C OPTAaHOUIAMU
ITUTOTIIA3MbI

5.6. | CpaBHHuTEIIbHA
XapaKTePUCTHUK
KJIETOK DYKapHOT

CpaBHUTEIbHAS XapaKTEPUCTHKA
KJIETOK 3yKapHoT (pacCTUTEIbHOM,
KUBOTHOU, FPUOHON).
JemoHcTpauumn

Tabauuet u cxembl: «CTpoeHnE
AYKapUOTUYECKON KIIETKH,
«CTpoeHuEe )KUBOTHOM KIIETKU»,
«CTpoeHue pacTUTEIbHON KIETKH.
ObopyaoBaHmne: CBETOBOM MUKPOCKOIT,
MUKpPOINPENapaTbl paCTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTopHasi pabora
«3yueHue cTpoeHus KIeToK
Pa3IMYHBIX OPTAHU3MOBY

XapakTepu3oBaTh TUIIbI KJIETOK
AYKapUOT: pacTUTEIbHAs, )KUBOTHAS,
rpuOHasl.

CpaBHUBATh MEXy COOOM CTpOCHUE U
KUZHECSITEIIbHOCTh 3YKAPUOTUUECKUX
KJIETOK U POJIb IPOKAPHUOT

B OMoIIeHO3aX

Htoro yacoB mo Teme
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Tema «O0MeH BellecTB M NpeBpallieHUe JHEPTUM B KJIETKE»

6.1

OOMeH BEIIECTB —
MeTaboIn3M

3

AccumMuisuusa U TUCCUMUISLIAS —
JIB€ CTOPOHBI MeTaboau3Ma. Tumsl
oOMeEHa BeIleCTB: aBTOTPO(HBIN U
rerepoTpodHbIN. YdyacTue Kuciopoaa
B OOMEHHBIX MPOIIeccax.
DHepreTuueckoe 00ecrneyeHue KIeTKu:
npeBpaiienne AT® B 00OMeHHBIX
npoueccax. DepMeHTATUBHBIN
XapakTep PeaKkyi KJIETOYHOIO
MeTabonuzma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
neiictBus. KobepmenTsl. OTaunums
(hepMEHTOB OT HEOPTAHUYECKUX
KaTaJIn3aToOpoB. belnKku-akTUBaTOpHI U
OCNKN-UHTUOUTOPHI. 3aBHCUMOCTh
CKOPOCTH (pEPMEHTATUBHBIX PEAKIINI1
OT Pa3IMYHBIX (PAKTOPOB.
JdeMoHcTpanuu

Ta0auiel U cxeMbl: «DOTOCHHTE3Y,
«DHepreTuyecKkuii 0OMeH,
«buocunres 0enka», «CtpoeHue

dbepmenTay, «XeMOCHUHTE3.
O6opynoBanme: CBETOBOM MUKPOCKOII,
000py1I0BaHUE J1JIsI IPUTOTOBJICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX
MUKPOTPETapaToB.

PackpbiBaTh copepxaHue TEPMUHOB U
MOHSITUI: OOMEH BEIIECTB
(MeTaboM3M), aCCUMMIISIIUS
(aHabo0MM3M), WU TJIACTHISCKUI
00OMEH, TUCCUMMIISIUS (KaTaboIu3M),
WIH SHEPreTUYECKUil OOMEH,
aBTOTPO(BI, reTepoTpOodbl, aHAIPOOHI,
a’poObl, GepMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpaTHasi cienuUIHOCTb,
KO(EepMEHTHI, OCJIKU-aKTUBATOPHI U
OCNKU-UHTUOUTOPHI.

[Tepeuuncnsatb 0coOEHHOCTH
IUTACTUYECKOT0 U SHEPTETUYECKOTO
0o0OMEHa B KJIETKE; YCTAHABIMBATh
B3aMMOCBSI3b MEXK/Y ITACTUYECKUM U
SHEPreTUYECKUM OOMEHOM.
Paznuuatek TUTIEI 0OOMEHA BEIECTB:
aBTOTPO(HBIN U TETEPOTPOPHBIH.
IToka3eIBaTh poIb KUCIOPOIA

B OOMEHHBIX MPOIIECCaX.
Cxematnuecku U300pakaTh CTPOCHHE
dbepmenTa.

Otanyath pepMeHTHI

OT HEOPTaHWYECKUX KaTaanu3aTOPOB U
OTIPEENSTh UX POITh

B (O YHKIIMOHUPOBAHUH JKUBBIX CUCTEM,
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JlabopaTopHasi paboTa

«3y4yeHne KaTaJTuTUIECKOn
aKTUBHOCTU (hePMEHTOB (HA TIPUMEPE
aMuUJIa3bl UM KaTanas3bl)».
JlabopaTopHas paboTta

«3yuenne pepMeHTaTUBHOTO
pacieruieHus MepoKCr1a BOJ0poaa

B PACTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

B IIPOMBIIIJIEHHOCTH, B MEJIUIIUHE,
B IIOBCETHEBHOM JKU3HM YEIOBEKa.
CTaBUTH SKCIIEPUMEHT IO BBISIBIICHUIO
KaTaJIUTHYESCKON aKTUBHOCTH
MEPOKCHU/IAa3bl, AMUJIA3bI, OOBSICHATH
MOJIyYE€HHBIE PE3YIIbTATHI

6.2

ABTOTpO(DHBIN THIT
oOMeEHa BEIIECTB.
dorocunTes

IIepBUYHBIN CHHTE3 OPTaHUYECKUX
BeIlIEeCTB B KiieTke. DoTtocuHTes.
AHoxcuzenHblll U OKCULEHHbIU
Gdomocurnmes y bakmepuii.
Cseemocobuparowjue nuemeHmsl u
nucMeHmvl peaKyuoHHO20 YeHmpa.
Ponp x7oporutactoB B mporecce
dotocuaTe3a. CBETOBAs M TEMHOBAS
dazbl. Pomoovixanue, Csz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCUHTESA.

Bnusnaue paznnanbix GpaxkTopoB
Ha CKOpOCTh (hOTOCHHTE3a. 3HAUCHUE

(dorocuHTE3A.

JemoHcTpanumn

Hoptperst: [Ix. [Ipuctnm,

K. A. Tumupszes.

TaOauup! u cxembl: «DOTOCHHTES»

PackppIBaTh comepxaHue TEPMUHOB U
noHsTHI: oTOCUHTE3, (a3bl
dboTocuHTE3a (CBETOBAs, TEMHOBas),
dboronus, hochopunupoBaHue, UK
KansBuna, HAJ1®O+ (mepeHocunk
BOJOpOAA).

XapakTepu3oBaTh IJIACTUUYECKUN OOMEH
Kak 3Tamn o0mero oOMeHa BEIISCTB;
coObITHs HOTOCHHTE3A (PEAKIINH
CBETOBOI M TEMHOBOM (pa3); pob
XJIOPOIJIACTOB B MpoIiecce
dorocuHTE3A.

BrISBIATH MPUYNHHO-CIICACTBEHHBIC
CBSI3U MEX]1y MTOTJIOIIEHUEM COJTHEUHOU
SHEPTUU XJIOPO(DUIIIIOM ¥ CHHTE30M
Monekys ATO.

CpaBHHBaTh HCXO/THBIC BEIIECTRA,
KOHEYHBIC TIPOTYKTHI M YCIIOBHS
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MPOTEKAHUA PEAKIUI CBETOBOM U
TEMHOBOM (a3 poTocuHTE3A.
VYcranaBiauBaTh B3aMMOCBSI3b MEKITY
(OTOCHHTE30M U IBIXaHUEM; CBETOBOM
Y TEMHOBOW peakiusiMu (pOTOCUHTE3A.
OnenuBath 3HaUYeHHE (DOTOCHMHTE3A
IUIS >KM3HM Ha 3eMie

6.3 | ABroTpodHBI THIT Xemocunres. PaznooOpaszue PackpeiBaTh conepkaHre TEPMUHOB U
oOMeHa BEeIECTB. OpPTraHU3MOB-XEMOCUHTETHKOB: HNOHATUN: XEMOCHHTES.
XeMOCHHTE3 HUTpUULUpYIOLe OaKTepuH, OOBSICHUTB CYLIHOCTh XEMOCHHTE3A,
KeJne300aKTepuu, CepodaKTepUH, pacKphIBaTh €ro 3HAYCHHE B Onocdepe.
BOJIOPO/IHbIE OaKTepuu. 3HAUECHUE [TpuBoauTH MpUMEpPHI
XEMOCHHTE3a. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JlemoHCcTpanumn (auTpudUIHUpYIOIIe OaKTEpPHUH,
IToptperst: C. H. Bunorpaackui, &Kele300aKTepuu, cepoOaKTEpHH,
I'. A. 3aBap3uH. BOJIOPOJIHbIE OaKTepUn) U
Tabauiel u cxembl: «POTOCUHTE3Y, XapaKTepU30BaTh UX
«XEeMOCHHTE3» KUZHEJEATEIBHOCTb.
JlaGoparopHuasi padora CocTaBiATh ypaBHEHUS PEAKLUN
«CpaBHeHue nporieccoB GOTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHMBaTh XEMOCUHTE3
¢ GOoTOCUHTE30M
6.4 | DHepreTuuecKuii AHa’poOHbIE OpraHu3Mbl. Buibl PackpriBaTh cozep)kaHue TEpPMUHOB U
0oOMeH — Opoxxenus. [IpoayKThl OpOXKEHUS M X | TIOHATHIA: 3TAIbl SHEPreTUYECKOr O
JUCCUMUIISLUS UCIIOJIb30BAaHUE YETIOBEKOM. oOMeHa — MMOJIrOTOBUTEIbHBIH,

AHa’po0OHBIE MUKPOOPTAHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OCECKHUCIIOPOIHBIN (aHAYPOOHBIN),
KUCIIOPOAHBIN (a3pOOHBIN); TTTUKOIN3,
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BO30yauTEeIN OOJIe3HEH.

AdpoOHBIE OpTraHNU3MBI. JTaIlbl
SHEPTreTUYECKOro 0OMeHa.
IloaroroButenpHBIN dTaMn. I MTUKOIN3 —
OECKHUCIIOPOTHOE pacIIeIIICHUE

TJTFOKO3BI.
buonorudeckoe okuciaeHue, uiu
KJIETOYHOE JbIXaHue. Posip
MHUTOXOHAPHUHU B MPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUS.
[Muknunueckue peakuuu.
OxwucnurenpHOe (hochOopUITMpPOBaHHE.
Ouepeusi membpanHo2o epaduenma
npomonos. Cunmesz AT®: paboma
npomonuou ATD-cunmasei.
[IpenmytiecTBa a3poOHOTO MyTH
0OMEHa BEIIECTB Nepe]l aHAPPOOHBIM.
D¢ hHEeKTUBHOCTH YPHEPreTUYECKOTO
oOMmeHa.

JdemoHncTpanuu

[Toptpetsl: B. A. DHrensrapar,

I1. Mutuenn.

Tabauiiel ¥ cxembl: « IHEPTETUUECKUIMA
oOMen».

JlabopaTopHasi paboTa

«CpaBHEHHUE MPOIECCOB OPOKEHUS U
JIBIXAHUS)

OpokeHHe, OMOJIOTUYECKOe OKUCIICHHE
(mprxanme), nuka Kpeoca,
OKHUCJIUTENTbHOE POCcHOpUIMpOBaHUE,
POTOHHBIN I'PAIUEHT, TPOTOHHAS
AT®-cunrasza.

[Tepeuncnsate 0coOEHHOCTH
OHEPTreTUYECKOro 0OMEHa B KIIETKE.
OmnuckIBaTh 3TAIbl JHEPTETUUECKOTO
obmeHa (MOoArOTOBUTENIbHBIH,
OECKUCIOPOIHBIN, KUCIIOPOIHBIN) U
CPaBHUBATbH UX MEX]Y COOOM.
XapakTepu30oBaTh PEaKIIUU TITUKOIN3A,
OpO>KEHMS, KJICTOYHOTO JIBIXAHHSI.
VYcraHaBnuBaTh B3aUMOCBSI3b MEXKTY
TJIMKOJIN30M, KJIETOUHBIM JBIXaHUEM U
cuHTe30M Mosiekysn ATO.

CocTaBnsiTh ypaBHEHUS] OCHOBHBIX
ATANOB PHEPTETHUECKOTO OOMEHa

B KJICTKE.

PaccuuThiBaTh SHEPTrETUYECKYIO

3 PEKTUBHOCTD TMIUKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
HaswiBaTh MCXOMHBIC BEIECTBA,
KOHEYHBIC TIPOJYKTHI U YCIIOBUS
POTEKAHUS PEAKIMI YHEPTeTUYECKOT O
oOMeHa.

CpaBHHBATh YHEPTECTUUECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHUCIIOPOTHOTO ITAIOB KOHCUHBIC
NPOAYKTHI U YCIIOBUS TIPOTEKAHUS
peaKIMii SHEPTETUIECKOr0 OOMEeHA
SHEPIreTHYECKOro oOMeHa

HToro yacoB 1o reme 9
7 | Tema «HacaencrBeHHass HH(poOpManus U peaau3anus eé B KIeTKe»
7.1 | Peakuuu MaTpu4HOrO 2 Peakuuyu MaTpu4HOro CUHTE3A. PackpeiBath conepxanue TEpMUHOB U

CHHTC3a

[TpuHIIMT KOMIUIEMEHTAPHOCTH

B PEAKIMSIX MATPUYHOIO CUHTE3A.
Peanuzanusa nacneacTBeHHOU
uHbopmarnuu. ['eHeTnaeckuit Ko, ero
CBONCTBA. TpaHCKpUIILMS —
MatpuuHblil cuaTe3 PHK. IIpuHimmne:
TPAHCKPUIIUN: KOMIUIEMEHTAPHOCTb,
aHTUNAPaJICIIbHOCTD,
acuMMeTpudHOCTh. Co3pesanue
mampuunvix PHK 6 syxapuomuuecxou
knemxke. Hexooupyrowue PHK.
JdeMoHcTpanuu

IToptper: H. K. Konb110B.

TaGauiibl U cxeMbl: «buocunaTes
Oenkay, « 'eHeTUUEeCKU KOm)»

MOHSTUM: T€H, TCHETUYECKHUM KOJI,
KOJIOH (TPHILIET), CTOI-KOJIOHBI,
MaTpuila, MATPUYHBIN CUHTES,
Tpanckpunuus, PHK-nonumepasa,
IPOMOTOP, CIUTAUCHHT, HHTPOH, YK30H.
XapakTepu30BaTh PEAKIIUA MATPHUYHOTO
CHHTE3a, CBOMCTBA FTEHETUYECKOT 0 KOJIA.
OnuceIBaTh ATaIbl TPAHCKPHUIILIUY U
TPAHCIISIMA;, YCTAaHABINBATD
B3aUMOCBSA3b MAaTPUYHBIX PEAKIUI

B KJIETKE; CXEMAaTUUYECKU U300pakaTh
MaTpPHUYHbIE PEAKLIMU TPAHCKPUIILIMU U
TPaHCIISIIUU.

PemaTe OGuonoruyeckue 3aaaud Ha
ONPEAECIECHUE MOCIEN0BATEIIBHOCTH
HykieotunoB JIHK u MPHK, npumensis
3HAHUS O PEAKLUSAX MATPUYHOTO
CHUHTE3a, TCHETUYECKOM KOJIE,
MIPUHIIMITE KOMIUIEMEHTAPHOCTH
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7.2 | Cunte3 Oenka TpaHcnsanus u e€ 3Tamnel. Ydyactue PackpbiBaTh cojiepKaHE TEPMUHOB U
tpancriopTHeIX PHK B OmocuaTe3€ MOHATUI: TPAHCIISIUSL, aHTUKO/OH,
Oeika. YciioBus OMOCHHTE3a OeJIKa. TPHK, amunoamun-TPHK-cunTerasa
KonupoBanue amuHokuciior. Posb (komaza), monupudbocoma (Imoaucoma).
pubocoM B OMOCHHTE3€E OemKa. XapakTepu3oBaTh CBOMCTBA
JlemoHcTpanuu IeHETUYECKOro Koa.
Tabmuiel u cxeMbl: «brnocuHTE3 OnuceIBaTh ATAIbl TPAHCIAINN U
Ocnkay, «['eHeTHUeCKUi KOII» CXeMaTUYeCKH U300pakaTh MaTPUUHbBIC
peaKIuy TPAHCISLIHH.
Pemats Onosornyeckue 3aaauu
Ha onpezaeneHue aHTuko10HoB TPHK,
MIOCJIEAOBATCILHOCTH AaMUHOKHUCIIOT
B MOJIEKYJie OeKa, MPUMEHSS 3HAHUSI
0 peaKkIuaX MaTPUYHOTO CUHTE3A,
F€HETUYECKOM KOJIe, MPUHIIUTIE
KOMILIEMEHTapHOCTH
7.3 | MexaHu3MBI Cospemennvle npedcmasieHus PackpbiBaTh copepkaHue TEPMUHOB U

OKCIIPECCHUHU I'CHOB

0 cmpoenuu 2enos. Opranuzanus
r€HOMa y IPOKapHOT U DYKAPHOT.
Perynsius akTHBHOCTH I'€HOB

y npokapuot. ['unoresa onepona

(d. XKaxo0, XK. Mano).

Monekynapuvle mexaHuzmol dKCnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 pe2ynayuu pabomol 2eHos. Perynsauus
OOMEHHBIX MPOIECCOB B KJIETKE.
Knerounsiit romeocras.

IIOHSATUM: OIIEpaTOp, OIEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOP,
pernpeccop.

OnuceiBaTh CTPYKTYpPY F€HOMA
IPOKAPUOT; XapaKTepU30BaTh padoTy
UHAYUHUOETHHOTO U PerpeccuoenbHOro
OIIEPOHA.

Brinensates ctpykTypHyro 1
PEryJIATOPHBIE YaCTH I€Ha DYKapHuoT.
CpaBHHMBATh NPOLIECCHI IKCIPECCUU
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JdemoHcTpanuu
Tabaunel 1 cxeMmbl: «bruocuaTes
Oenkay, « 'eHeTUUeCKU KOO

TE€HOB y IPOKapHOT U 3YKAPHOT.
XapakTepu30oBaTh TUIIOTE3Y OMEPOHA
(d. Kako0, XK. Mano).

OnuchiBaTh MEXaHU3M HOJIJIEPAKAHUS
KJIETOYHOT' O TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanuonnas
ouonorus

Bupycsl — HekieTouHbie (POPMBI KUZHH
1 o0uraTHBIe Tapa3uThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB,
peTpPOBUPYCOB, OaKkTepruodharos.
Kuznennwiii yuxn [{HK-cooepacawjux
supycos, PHK-cooepoicawux supycos,
baxmepuogacos. Obpammas
MPAHCKPUNYUS, peeepmasd,
unmeezpasa.

Bupycusbie 3a0051eBaHus YeI0BEKa,
KUBOTHBIX, pactenuid. CITN/I,
COVID-19, coumansHbIe U
MEIUIIMHCKHE MPOOJIEMBI.
Buoungopmamuxa: unmezpayus u
ananuz oboavuux maccugos («bigdata»)
CMPYKMYPHBIX OUOI02UUECKUX OAHHDIX.
Hanomexnonozuu 6 buonoeuu u
meouyune. IIpoepammupyemvie
@yHxyuu benxos. Cnocobvi docmasku
JIeKapcme.

JdeMoHcTpanuu

[Moprper: [. . IBaHOBCKUI.

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSITUI: BUPYC, BUPUOH, CEP/IIICBUHA,
Karicu, oopaTHasi TPAHCKPHIILIHSA,
peTpoBUPYCHI, ObakTepruodar, BUPYyC
umMMyHoepunura yenoseka (BUY),
IPUPOJAHO-0YAroBble HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
peTPOBUPYCHI U OakTeprodaru Kaxk
BHYTPUKJIETOYHBIX [Mapa3UTOB
MPOKAPUOT U DYKapHOT.

N3narats runoTe3sl 3BOIIOIUOHHOTO
MIPOUCXOXKCHUS BUPYCOB.
OnuchIBaTh MEXAaHU3M B3aUMOJICHCTBUS
BHUpYyCa U KJIETKHU, HH(PEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXAHU3MbI
BEPTUKAJIbHON U TOPU3OHTATIbHOMN
nepeaayv BUPYCoB; 3a00JI€BaHUS
YKUBOTHBIX U PACTECHHUIA, BbI3bIBAEMBIC
BHUPYCaMHU.

HasbiBath BUpycHbIe 3a0051€BaHuUsl,
BCTPEYAIOIIIMECS Y YETOBEKA: TPHIIIL,
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Tabnuup! U cxeMbl: «I eHeTHYECKUH
Koq», «Bupycsi», «bakrepuodaru.
IIpakTuyeckas padora
«Co3/1aHre MOJIETTU BUPYCa»

KJICII[EBOU DHIIe(aTUT, IeNaTuT,
COVID-19, CITIMA.

ColntoaTh npaBuiia MOBEICHUS

B OKpY Karolel MpUpOIHON cpelie, Mep
npOPUIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00J1€BaHUl (B TOM YHCIIEe
BUY-undeximm)

Htoro

qacoOB I10 TEMC

9

Tema «KU3HeHHBIH MUK KJICTKH»

8.1

JKy3HEeHHBIN UK
KJIETKHA

1

Knerounsliit nuki, ero nepuoabl 1
perymsius. Uarepdaza u MUTO3.
Oco0eHHOCTH TIPOIIECCOB,
MPOTEKAIOIINX B HHTEp(ase.
[ToaroroBka KJIETKH K JACICHUIO.
[IpecunTeTHYECKUIA
(MOCTMUTOTUYECKHUH ), CHHTETUYECKHIM
Y IOCTCUHTETUYECKUI
(IpeMHUTOTUYECKUIA) TIEPUOBI
uHTepdasbl.

JdemoHcTpanuu

Tabauib! U cXeMbl: «KU3HEHHBIN [TUKIT
KJIETKN», «MHUTO3»

PackpbIBaTh copepaHue TEPMUHOB U
MOHSITUI: KJIETOYHBIN LUK, HHTEpPa3a.
[lepeuncnarh nepuoabl KU3HEHHOTO
LUKJIa KJIETKH U XapaKTepU30BaTh
IPOTEKAIOIINE B HUX MPOLIECCHI

8.2

MarpuuHblil CUHTE3
JIHK. Xpomocombl

Marpuunsiit cunre3 JJHK —
perumkanus. [[puHIMIBL permkanum
JIHK: xoMIuieMeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBII CHHTE3,
AHTUIIAPAJUIENBbHOCTh. MeXaHu3M

PackpriBaTh conep:kaHue TEPMUHOB U
MOHATUN: peruTuKamus (peayriuKanus),
KOMILIEMEHTApPHOCTb,
AHTUNIAPATIIEIIBHOCTD,
JAHK-nonumepasa, tenomepa,
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pemmukannu JIHK. XpoMocoMsl.
Ctpoenue xpomocoM. Tenomepsl u
TenoMepasa. XpoOMOCOMHBIN HAOOP
KJIETKU — KapUOTHIL. [[UIIIONIHBIN 1
TaruIOUHBIA HA0OPHI XPOMOCOM.
['omonoruunsie xpomocoMsl. [TonoBbie
XPOMOCOMBI.

JdeMoHcTpanuu

Ta0aunel U cxeMbl: «KN3HEHHBIH [TUKIT
KJIETKU», «CTPOCHUE XPOMOCOM,
«Pernmukanusa JJTHK».

ObopyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKponpenaparsl: «MUT03 B KJIETKax
KOpEIIKa JTyKay.

JlaGopaTopHuasi paéora

«3yuyenune XxpoMoCOM Ha TOTOBBIX
MUKpOMpenaparax»

pEIUTMKAIIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XpPOMATH/IbI, IEHTPOMEPA,
KapUOTHUII, TAIUIOUJIHBINA U TUTIOUIHBIN
HAa0Op XPOMOCOM, TOMOJIOTHYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTb CTPOEHHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.
[TepeuncnsiTh MPUHITUIIBI PETUTUKALIAN
JIHK u naBate um copepKaTeabHyIO
XapaKTEPUCTHUKY.

OnuceiBaTh MEXAHU3M PEIIUKALINU
JIHK.

CxemaTudecku n300paxkaTh CTpOEHUE
MeTadazHONW XPOMOCOMBI.

Paznmnuats XpoMOCOMBI

Ha MHUKpOIIperaparax u
MuKpodoTorpadpusx

8.3

JleneHue KJIeTKU —
MHTO3

Jenenue kierku — Muto3. Ctaguu
MHUTO3a U MPOUCXOAIINE B HUX
npoueccsl. Tunsl MuTo3a. Kapnokunes
U IUTOKMHE3. bruonornueckoe
3HAYEHHUE MUTO3A.

JdeMoHcTpanuu

Tabnuiibl U cxeMbl: «KU3HEHHBIN UK
KJIETKH», «CTpOEHUE XPOMOCOM,
«Permukanus [ITHK», «Muto3s».

PackpriBath copepxaHne TEPMUHOB U
MOHATHI: MUTO3, TIpodaza, metadasa,
anacdasa, Tenodasza, KApUOKUHE3,
IIUTOKWHE3, BEPETEHO JCNICHUS,
MmeTadaszHas IIacTUHKa, 00po3aa
TIeTICHUSI.

[lepeuncnarey mocnenoBaTeNbHOCTh
CTaJMil MUTO3a U OMUCHIBATH
MPOUCXO/ISIINE Ha HUX TIPOIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOII,
MUKpoIIpenapatbl: «MUTO3 B KJIETKaxX
KOpEILIKa JTYKa».

JlaGoparopHasi paéora

«HaOmoienne MuTo3a B KJIETKax
KOHYMKA KOpEIKa JTyKa (Ha TOTOBBIX
MUKpONpEnapaTax)»

CpaBHUBATh OCOOCHHOCTH MPOTEKAHUS
MHTO3a B PACTUTCIBHBIX U )KUBOTHBIX
KJIETKaX.

OOBSICHATH OMOIOTMYECKUM CMBICIT
MHTO34.

Pasnuuath cTaguu MUTO3a

Ha MUKpOIIpernapaTax u
MUKpodoTorpadusx

8.4 | Perymsmus 1 Perynsuust MUTOTHYECKOTO ITUKJIIA PackppIBaTh comepxaHue TEPMUHOB U
YKU3HEHHOT'O IIUKJIa kieTKu. [IporpaMMupyemMas KIeTo4Has | MOHSATHI: aronTo3, mpoiaudeparms,
KJICTOK rudesnp — anomnros. auddepeHunpoBKa.

Kierounoe si1po, XpOMOCOMBI, XapakTepu3oBaTh PEryisIuio
GyHKITMOHAIbHAS TEHOMUKA. MUTOTHYECKOTO ITHKJIa KICTKH.
Mexanuzmui nponughepayuu, OOBACHATH OMOTOTUYECKUM CMBICIT
oughghepenyuposku, cmapenus u eubenu | 3aporpaMMUPOBAHHON KIIETOUHON
knemox. «l{ugpposas knemra» — rudeNnu — arnonrosa.
ouounpopmamuyeckue mooenu YcranaBiauBaTh B3aUMOCBSI3b MEKIY
@DYHKYUOHUPOBAHUSA KIIEMKU. TOMEOCTa30M KJIETOK U UX THOEIBIO
JdemoHcTpanumn
Tabanib! U cxeMbl: «KW3HEHHBIN [TKIT
KJIETKN», «CTpOEHHUE XPOMOCOM),
«Pemnukauusa JJTHK», «Muro3»
Hroro yacoB o Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak euHOE 1 buonornyeckoe pasHooOpaszue PackpbiBaTh copepkaHue TEPMUHOB U

OcjIoc

oprann3moB. O THOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE

TIOHSATHM: OpraHu3M, OpraH, OpraHcJlbl,
CUCTEMA OpPTraHOB, aIlrapar,
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OpraHu3MBbl.
Oco0eHHOCTH CTpOEHUS U
KU3HEIESITEIbHOCTH OJHOKIETOUYHBIX
opranu3moB. bakrepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE€ BOJIOPOCIH, IPYTHE
poTUCThl. KOoJIOHWaNbHbIE OPraHU3MBL.
B3auMocBs3b 4acTe MHOTOKJIETOYHOT O
opranusma. TKaHU, OPTaHbl U CUCTEMBI
opraHoB. OpraHu3Mm Kak €IUHOE 1IEJ0E.
I'omeocras.

JdeMoHcTpanuu

Tabuuibl U cxembl: «OTHOKIETOUHbBIC
BOJOPOCIN», «MHOTOKJIETOYHBIE
BOZOpOCINY, «bakTepuny,
«IIpocreimmey, «Oprasbl UBETKOBBIX
pacrenuniiy, «CHucTeMbl OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEee CTPOECHHE HACEKOMBIX).
Ob6opynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOITPEIIapaThI
OJIHOKJIETOYHBIX OPraHU3MOB; KUBBIC
3K3EMIUISIPbl KOMHATHBIX PACTCHUN;
repOapuu pacTeHU pa3HbIX

OTJICJIOB; BJIAXKHBIE IIPEIApaThl
YKUBOTHBIX

GbyHKIIMOHAIbHAS CUCTEMA, TOMEOCTa3.
[Iepeuncnsate CTPyKTYpHO-

(G yHKIIMOHAJIBHBIC YACTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX U MHOT'OTKQHEBBIX
OpPraHU3MOB.

Xapaktepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KUZHENEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAIbHBIX, MHOTOKJIETOUYHBIX U
MHOT'OTKaHEBBIX OPTaHU3MOB.
CpaBHuBaTh MEXTY COO0M
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJICTOYHbIC U MHOTOTKaHEBbIC
OpraHU3MbI
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9.2 | Tkanu pacTeHuit TkaHnu pacteHuid. TUIIBI pacTUTENBHBIX | PackpbeIiBaTh copepxaHue TEPMUHOB U
TKaHel: oOpazoBaTeNbHas, IOKPOBHAS, | TIOHATUI: TKaHb, STIHIEPMUC, TPOOKa,
IIPOBOJSILAS, OCHOBHAS, KOpKa, JIyO, IpeBeCUHA, JPEBECUHHbBIC
MexaHuyeckas. OcobeHHoCTH BOJIOKHA, JTyOSiHbIE BOJIOKHA, COCY/IBI,
CTpoeHUs1, QYHKUUNA U pACIIONOKEHUSI | KAMEHUCTBIE KIETKH.
TKaHEW B OpraHax pacTECHHM. XapakTepu30oBaTh TUIIbI PACTUTEIBHBIX
JlemoHcTpanumn TKaHel: o0pa3oBaTebHasl, MIOKPOBHAs,
Tabmuibl U CXEMBI: MIpOBOsAIIAsl, OCHOBHAs, MEXaHUYCCKasI,
«Tkanu pacteHuii», «Oprassl NEPEUUCISATh 0COOEHHOCTH UX CTPOCHHUS
LBETKOBBIX pacTeHui», «KopHeBbie Y BBITIOJTHSIEMbIE () YHKITUN
cucTtembl», «CTpoeHue cTeds,
«CTpoeHue TUCTOBOM TUIACTUHKI».
OobopyaoBaHme: KUBbIE SK3EMILIAPbI
KOMHATHBIX PACTEHHUI; CBETOBOU
MHUKPOCKOII; MUKPOIPENapaThl TKAaHEH.
JlaGoparopHasi padora
«M3yyeHune TKaHen pacTeHUN»

9.3 | TkaHU KUBOTHBIX U TkaHU KUBOTHBIX U YEIOBEKA. THIIBI PackpsiBaTh copepxkaHue TEPMUHOB U

YCJIOBCKA

’)KMBOTHBIX TKAHEH: SIIUTCIINAaJIbHasd,

COCAMHUTCIIbHAA, MBIIIICUHAA, HCPBHAA.

OcobeHHOCTH CTpOeHUS, (DYHKIUN U
PAaCIOJIOKEHUS TKAHEU B OpraHax
YKUBOTHBIX U YETIOBEKA.
JdeMoHcTpanuu

Tabmuipl 1 cxeMmbl: «TkaHH
KUBOTHBIX», «CKEJIET YEITOBEKA,
«[InmeBapuTenpHas CUCTEMAY,

MIOHSITAM: SIUTEIINM, CEKPET,
MBIIIEYHbIEC BOJIOKHA, HEUPOH,
HEUPOTJIUSL.

XapakTepu3oBaTh TKAHU )KUBOTHBIX U
YeJIOBEKa: ANUTeINalIbHas,
COEIMHUTENbHAsI, MBIIIIEYHAS, HEPBHAS;
MEePEUYHCIIATE 0COOCHHOCTHU UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKITUN
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«KpoBeHoCcHas cucremay,
«/IpixaTenpHas cucremay, «HepBHas
cuctemay, «Koxay, «MpllieuHas
CHUCTEMA.

ObOopyaoBaHmne: CBETOBOM MUKPOCKOIT,
MHUKpPONPENapaTsl TKAHEH.
JlaGopaTopHast padora

«M3yyeHue TkaHel )KUBOTHBIX»

9.4

Opranbl. CUCTEMBI
OpraHoB

Opranbl. BereraTtuBHblie 1
TE€HEPATHUBHBIC OPTaHbl PACTEHUM.
Opransl ¥ CUCTEMbI OPTAaHOB
YKUBOTHBIX U YesioBeka. DyHKIIMU
OpPraHoOB U CUCTEM OPTaHOB.
JdeMoHcTpanuu

Tabauiet 1 cxeMbl: «Oprassbl
LBETKOBBIX pacTeHUi», «KopHeBbIe
cucteMbl», «CTpoeHue CTeOIs»,
«CTpoeHue JINCTOBOU ITACTUHKNY,
«Ckerner yeaoBeKay,
«[IumeBapurenpbHas cuctemMa,
«KpoBeHocHas cucremay,
«JlpIXaTeabHask CHCTEMAY,

«BeinenuTenbHas cucremay, «HepBHas
cucTemMay, « JHIOKPUHHAS CUCTEMA).
OobopyaoBaHme: KUBbIE SK3EMILIAPbI
KOMHATHBIX PAaCTCHHI; TepOapun
PaCcTEHHI pa3HBIX OTJICIIOB; CKEIEThI

PackppIBaTh copepkaHue TEPMHUHOB U
TOHATHH: OpraH, KOPeHb, IOOeT,
IIBETOK, TJIOJ, CEMSI, ITOJIOBBIE JKEIIC3hI,
TIOJIOBBIC MPOTOKH, KOMYJISITUBHBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BETeTaTUBHBIC U
reHepaTUBHBIC OpPTaHbl PACTCHHM,
COMATHYECKHUE M PETYJIATOPHBIC OPTaHBI
YKUBOTHBIX; TIEPEUUCIIATH OCOOCHHOCTH
WX CTPOCHUS U BBITIOTHSIEMbIE (YHKITHH.
VYcraHaBIMBaTh B3aMMOCBSI3H MEKITY
CTPOCHUEM OPTaHOB M MX (DYHKIIUSMH.
Paznuuates BUABI TKAHEW, OpraHbl U
CHUCTEMBbI OPTraHOB, B TOM UHUCIIC
YeJIOBEKa, Ha MUKpOIIpenaparax,
BJIQXKHBIX TIpernaparax, repoapusix u
MUKpodoTorpadusx, TadIunax,
MOJICIISIX U MYJISDKax

69




®enepanbHas pabodas nporpamma | buonorus. 10-11 wmaccel (yriyOn€HHBIH YpPOBEHB)

II0O3BOHOYHBIX; KOJUIEKIIUU
0€CII03BOHOYHBIX KUBOTHBIX; BIAXKHbBIE
Ipenaparsl )XUBOTHBIX, CKEJIET
YEJIOBEKA.

JlabopaTopHasi paboTa

«M3yuenue opraHoB LIBETKOBOI'O
pacTEeHHUsI»

9.5

Omnopa Tena
OpraHN3MOB

Omnopa Tena oprann3moB. Kapkac
pactenunii. CKeneTbl OTHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUH CKEJIET.
CrpoeHune 1 TUIIBI COETMHEHUST KOCTEM.
JdemoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
cTedis», «CTpoeHue JIMCTOBOM
IUTACTUHKNY, «CKENeT 4eI0BeKay.
ObOopynoBaHue: CKENEThI
IIO3BOHOYHBIX; BIIAKHBIE IIPENIapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHUHBI MOJIIIIOCKOB; KOJUIEKLIUN
HAaCEKOMBIX, UTJIOKOXKUX

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSITUI: OMOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKH, (PUOPUILIIBI, KapKac, Hapy KHbIN
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUN
CKEJIeT, KOCTH (IUIMHHbIE, KOPOTKHE,
IJIOCKHE), COSAUHECHUS KOCTEH,
HEIMOABUKHBIE (IIIBBI),
MIOJTYTIOIBMKHBIE, TIOABU)KHBIE
(cycTaBbl), OTJETIBI CKEJIETa
MO3BOHOYHBIX KUBOTHBIX: Y€peTl,
0CEBOM CKeJleT (I03BOHOYHUK, TPYIHAS
KJIETKa, XOp/a), Mosica KOHEYHOCTEH,
CBOOO/IHBIE KOHEYHOCTH.

OmnuckIBaTh HAPY>KHBIA ¥ BHYTPEHHUIM
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THIIBI
COEJIMHEHUSI KOCTEH.

VYcraHaBIMBaTh B3aUMOCBS3U MEXKIY
CTPOEHHEM OMOPHBIX CUCTEM U UX
GYHKIUSAMY B OpraHu3Me.
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CpaBHUBATH CTPOEHUE OMOPHBIX CUCTEM
pacTeHUN U )KUBOTHBIX

9.6 | IBmxenue JIBrm>keHue opraHu3MoB. JIBrKeHue PackpsiBaTh coepxaHue TEPMUHOB U
OpPraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: HNOHSTHI: IBM)KEHHE, IBUTATEIIbHbBIE
aMEOOUTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHeIUIbl, JBUKEHUE TPOCTEUIINX
JIBMKEHNE MHOT OKJIETOYHBIX (am&€OouHOE, KI'YTHKOBOE,
pacTeHu: TPONU3MbI U HACTHUU. PECHUYHOE), ABUKEHUE PACTEHUN
JIBMKEeHUE MHOTOKJIETOYHBIX (TpONM3MBbI, HACTUH), MBILICYHbIE
KUBOTHBIX U YEJIOBEKA: MbILICYHAS CUCTEMBI (COKpaTUTEIbHbIE BOJIOKOHIIA,
cucrema. Pednexc. CkesreTHbIE MBIIIIBI | KOKHO-MYCKYJIbHBIN MEIIOK, CKeIeTHAS
1 ux pabora. MYCKYJIaTypa), CKeJIeTHasl MBIIIIIIa
JlemoHcTpanumn (MBIILIEYHOE BOJIOKHO, MUOGUOpHILIIA),
Tabauiel v cxembl: «OQHOKIETOYHBIE | BBICIIHE ABUTATCIIbHBIC IICHTPHI, padoTa
Bojopocany, «lIpocreiimme, MBI (ABUTATENbHAsI, COMAaTUYECKas),
«CTpoeHne MbIIIBD, «MBplleuHas MBIIIEYHOE YTOMJICHHUE.
CUCTEMAY XapakTepu3oBaTh BUIbI ABUKECHUS
OJITHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpraHU3MOB.
OnuchIBaTh CKEIETHBIE MBIIIIBI U UX
pabory.
YcraHaBIMBaTh B3aUMOCBSI3b MEXIY
CTPOEHUEM OMOPHBIX CUCTEM U
JBIKEHUSIMUA OpPTraHU3MOB
9.7 | Iluranue opraHu3MoB IInutanue oprannsmos. [lornomenne PackpeiBath conep:kanue TEPMUHOB U

BOJbI, YIVICKHUCJIOI'O I'a3a 1
MHUHCPAJIbHBIX BCIICCTB PACTCHHUAMMU.
[IuTanue )KUBOTHBIX.

TIOHSTHM: IMUTAHHUC, ITNIICBAPCHUC,
IMMIICBAPUTCIIBHBIC BAKYOJIM, KNIIICYHAA
IMOJIOCTD, MUIICBAPUTCIIbHAA pr61<a,
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BHYTpUNOn0CTHOE U BHYTPUKIIETOYHOE
nuieBapeHue. [luranre mo3BOHOYHBIX
AKUBOTHBIX. OTHENbI
MUIIEBAPUTEIIBHOTO TPAKTA.
[TueBapuTeNbHBIE KETE3BI.
[IumeBapurenbHas cucTeMa 4eaoBeKa.
JdemoHcTpanuu

TaOauIIbl ¥ CXEMBI:
«KHI1e9HO0nm0I0CTHRIEY,
«[IumeBapurenbHas cucteMay, «Cxema
NUTaHUS PACTEHUI.

ObOopyaoBaHue: )KUBBIE SK3EMIUISIPbI
KOMHATHBIX PacTeHUIL; 000pyI0BaHUE
JUISL IGMOHCTPAIIUU TTOYBEHHOTO U
BO3JIYIIIHOTO NTUTAHUS PACTEHUH,
pacuieryieHus Kpaxmana u OeJIKOB

noJ1 AeicTBueM (hepMEHTOB

NUILEBAPUTENBHBIN TPAKT,
NUIIEBAPUTEIBHBIE KEJIE3BI,
NUILEBAPUTENBHBIE COKU.
XapakTepu3oBaTh IUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPHUKIIETOUHOE
NUIIEBapPEHUE.

Paznuuate Ha n300pakeHUsX (cxemax,
TabIUIaxX, MyJIsKax) OTJEIbI
NUIIEBAPUTENLHOIO TPAKTa U
NUIIEBAPUTEIBHYIO CUCTEMY YEJIOBEKA.
VYcraHaBnMBaTh B3aUMOCBS3H MEXKIY
CTPOEHUEM OPraHOB MUILEBAPECHHUS

9.8

I[LIX&HI/IG OpraHnU3MOB

JIpixaHue opraHu3sMoB. JlpIxaHue
pacteHui. /IpIxaHne )KUBOTHBIX.
Huddy3us ra3oB yepe3 MoBEPXHOCTh
KieTku. KoxkHoe JIbIXaHue.
JlpixaTenbHas moBepxHocTh. JKabepHoe
1 NE€royHoe AbIXaHue. /[pixanue
II03BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHHUS
JIETKUX MO3BOHOYHBIX )KUBOTHBIX.
JlpIxarenpHas cucTeMa 4ejioBeKa.

PackpriBatTh conepskaHue TEPMUHOB U
MOHSITHI: AbIxaHue, muddy3usi, KOKHOE
JIbIXaHWE, OPTaHbl JIbIXaHUs,
JIbIXaTeJIbHBIC IBM)KECHUS, ThIXaTCIbHBIN
IEHTP, JIETOYHbIE O0BEMBI, KU3ZHEHHAS
€MKOCTbD JIETKHUX.

XapakTepHu30BaTh JbIXaHUE PACTECHUI;
JBIXaHNE KUBOTHBIX W YCIIOBEKA.
OnuchIBaTh YBOTIOIIMOHHOE
YCI0KHEHHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUJIALMY JErKUX Y MTHUIL
Y MIICKOIIUTAIOMNX. Perysnus
nbIxaHus. J{pIxatenbHbie 00bEMBI.
JdemoHcTpanumn

Tabmwmipl 1 cxembl: «/[prxaTenpHas
CHCTEMaY).

Oo6opynoBanme: 000py0BaHHE
JUIs1 IEMOHCTPALUH OMBITOB

10 UBMEPEHUIO )KUZHEHHON EMKOCTH
JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIBIDKEHUN

NO3BOHOYHBIX KUBOTHBIX.

Paznuuate Ha n300pakeHusX (cxemax,
TabIuIax, MyJsKax) AbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIISALIMU
NETKUX Y NTUL U MJIEKOMUTAIOIINX.
VYcraHaBnMBaTh B3aUMOCBS3H MEXITY
CTPOCHHEM OPTaHOB JIbIXaHUS U UX
(YHKUIMSMH B OpraHu3Me

9.9

Tpancnopr BelecTs
Yy OpraHu3MOB

TpaHcHOPT BEIIECTB Y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTEHHU.
TpaHcnopT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsi.
KpoBeHocHasi cucteMa mo3BOHOYHBIX
KUBOTHBIX M uenoBeka. Ceparie,
KPOBEHOCHBIE COCY/IbI ¥ KpOBb. Kpyru
KpOBOOOpaIleHusl. DBOIIOIUOHHbIE
YCIIOKHEHUS CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX )KUBOTHBIX.
Pabora cepata u e€ perynsiusi.
JdemoHcTpanuu

Tabauiel u cxembl: «OpraHbl
LBETKOBBIX pacTeHUi», «KopHeBbIe
cuctembl», «CTpoeHue cTeds»,
«CTpoeHue JINCTOBOU INTACTUHKN,

PackpeiBath copepkaHue TEpMUHOB U
MOHATUM: TPAHCIIOPT BELIECTB,
TPAHCIIOPT y PACTEHUM, KPOBEHOCHAS
CUCTEMa )KHUBOTHBIX, KPOBb, IJIa3Ma,
(dbopMeHHBIE 2JIEMEHTHI,
KpOBOOOpaIleHune, Kpyru
KPOBOOOPAIIEHUS, CEPJICUHBIN LIUKII,
auMdoobpatieHue, mumda,
TUMGATHIECKUAE COCYIBI,
TUMGPATHIECKHAE Y3JIbI, BHYTPCHHSIS
cpella opraHusma.

XapakTepu30BaTh TPAHCTIOPT BEIIECTB
y pacTeHuil U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuchiBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX M YETIOBEKA.
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«KpOBeHOCHaH CHUCTCMa»,
«KpOBeHOCHHC CHCTCEMBI IIO3BOHOYHBIX
ZKHUBOTHBIX»

Paznuuate Ha n300pakeHUsIX (cxemax,
TabIuIaxX, MyJsKax) KDOBEHOCHYIO U
IMMGaATHYECKYIO CUCTEMY YEJIOBEKa.
VYcranaBnuBaTh B3aUMOCBSI3H

MEX/1Yy CTPOEHHUEM OpPraHOB

KpOBOOOpaIeHus U X QYHKIIUSIMU
B OPTaHHU3ME

9.10

Boinenenue y
OpraHU3MOB

Beinenenne y oprauusmoB. Beinenenue
y pacteHuil. Bolgenenue y s)KUBOTHBIX.
CoxpatutenbHble Bakyoiau. Opranbl
BbIIeNIeHUsl. PUIIbTpalus, CEKpenus 1
o0paTHOE BCachIBaHHE KAaK MEXaHU3MbI
paboThl OpraHoB BbiaeneHus. CBs3b
IIOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICIUTENBHON CUCTEMAMH.
Boigenenre y mo3BOHOUHBIX JKUBOTHBIX
u yenoBeka. [louku. CtpoeHue u
dbyHKIIMOHMpOBaHUE He(PpoHa.
OO6pazoBaHue MOYH y YeJIOBEKa.
JdemoHcTpanumn

Tabauibl ¥ cxeMbl: «Beiaenurenbaas
CUCTEMAY

PackpbIBaTh conepxaHue TEPMUHOB U
HOHATHUI: BbIJIETICHHUE, TYTTalMs,
JHUCTONA/I, COKPATUTENIbHBIE BAKYyOIIH,
U3BUTHIC KAHAJIbLIbI, 3BE314aTHIE
KJIETKH, BBIICTIUTENbHbIE TPYOOUKH,
MaJbIIUTUEBBI COCYIbI, TOYKH,
MOYETOYHHMK, MOYEBOM Iy3bIPb,
HedpoH, Mova.

XapakTepu30oBaTh NIPOLECC BBIIEICHUS
Yy PaCTEHUM U )KUBOTHBIX.

Pasznuyars Ha n300pakeHUsX (cxemax,
Ta0IMIAX, MYJIsIKaX) BbIIECTUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M
(GyHKIMOHUPOBAHMS He(PpOHA; PoIECC
00pa30BaHUSI MOYH.

VYcranaBnuBaTh B3aUMOCBSI3H

MEX]ly CTPOEHUEM OPTaHOB
BbIICNICHUS U UX (PYHKIUSAMU

B OpraHU3Me
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9.11 | 3ammTa y opranu3smMoB 3amurTa y opraHu3MoB. 3alura PackpbiBaTh cojiepKaHE TEPMUHOB U
y OJIHOKJIETOYHBIX Opranu3mMoB. CIOpbI | IOHSTHI: KamncyJsia, SHI0CIopa, MICTa,
OaxTepuii M MUCTHI IPOCTEUTITHX. KYTHKYJIa, CPEJICTBA TACCUBHOM
3amyra y MHOTOKJIETOYHBIX PACTEHUM. | 3aIMTHI, CPEACTBA XMMUIECKOM
Kyrukyna. CpencrBa nacCUBHOM U 3aIUThl, KOKHBIE IIOKPOBBI,
XUMUYECKOU 3aUThl. DUTOHIUIBI. UMMYHUTET, UMMYHHAsl CUCTEMA,
3ammra y MHOTOKJIETOUYHBIX AQHTUTEH, aHTUTEJIO.
AKUBOTHBIX. [IOKpOBBI 1 UX XapakTepu30BaTh BUJIbI 3aILUATHI
IIPOU3BOJIHBIE. 3AIIUTA OPTaHU3Ma Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot Oonie3neil. IMMyHHas cucrema OpraHHU3MOB.
yestoBeka. Kierounslii 1 rymopanbHblii | OnUChIBaTh CTPOEHUE KOKHBIX
MMMYHUTET. Bpoxx1€HHBIN 1 MOKPOBOB U UX MPOU3BO/IHBIX.
pUOOPETEHHBIN crienuduuecKuit Paznuyath Ha M300pakeHMIX (CXeMax,
UMMYHUTET. Teopus KJIOHAIBHO- Ta0IUIAX, MYJISKaX ) OpraHbl
cenekTuBHOro umMmMmyHurera (I1. Dpiux, | *UMMYHHON CHCTEMBI YeI0BeKa.
®.M. bepner, C. Tonerana). YcraHaB/IMBaTh B3AaUMOCBSA3U MEKITY
BocnanurenbHble OTBETHI OPTaHU3MOB. | CTPOEHUEM OPTraHOB 3aIUTHI U UX
Ponb BpoXk1EHHOTO UMMYHHUTETA (GYHKIUSIMU B OpraHU3ME
B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHMII.
JdeMoHcTpanuu
Tabuuiel U cxeMmbl: «Koxkan,
«HUmmynurery, «CTpoeHue cTedms»,
«CTpoeHHE JINCTOBOU TUIACTUHKN

9.12 | Pa3apaxuMoCTh Pa3apaxxumMocTs 1 perymnsnus PackpriBaTh conep:kaHue TEPMUHOB U

U pEryJssiuus y y OpraHu3moB. Pa3apaxxumocTsb MOHSTUN: Pa3/IPaXKUMOCTb, PETYISIINS,
OpraHu3MOB Y OJTHOKJIETOYHBIX OPTaHU3MOB. TaKCHUChI, POCTOBBIE BEIIECTBA

Takcucel. PazapaxxuMocTs U perynsius

(ayKcHHBI), HEpBHAs CUCTEMA,
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y pacTeHuil. PocToOBBIE BENIECTBA U UX
3HAYECHHUE.

Hepsnas cucrema u pediiekropHas
peryisuus y )kUBOTHbIX. HepBHas
cuctemMa u €€ OTAENbl. DBOJIOIUOHHOE
YCI0KHEHHUE CTPOEHUS HEPBHOU
CHUCTEMBI y JKMBOTHBIX. OTIEIbI
TOJIOBHOT'O MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pednekc u pediekropHas
nyra. be3yCloBHbBIE U YCIIOBHBIE
pedaeKchl.

['ymopanbpHas perynamnus u
SHJIOKPUHHAsI CUCTEMA KUBOTHBIX U
yenoBeka. JKee3pl SHIOKpUHHOM
CHUCTEMBI U UX TOPMOHBI. JlercTBHE
TOPMOHOB. B3anMoOCBsI3b HEPBHOU U
SHIOKPUHHOU cucteM. ['nnoranamo-
runoduzapHas cucTema.
JeMmoHcTpanuu

[Moprper: U. I1. ITaBnos.

Tabmunp! 1 cxembl: «CTpoeHHE
rugipbl», «CTpOCHUE IIIAHAPUNY,
«BHyTpeHHEee CTpPOEHUE JOKIECBOrO
yepBsi», «HepBHas cuctema poioy,
«HepBHas cucteMa JArymKkmn»,
«Hepsnas cucrema
npecMbIKaromuxcs», «HepHas

pednexTopHas peryisnus, pediekc,
pednekTopHas ayra, nepeaHul Mo3T,
IPOMEXKYTOUYHBIN MO3T, CPETHUN MO3T,
MO3KE€YOK, IPOAOJITrOBAThINA MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
ryMOpaJibHasl peryJssiliys, TOPMOHBI,
SHJOKPHHHASI CUCTEMA, TUIIOTAJIAMO-
runoduszapHasi cucTema.
XapaxkTepu30BaTh pa3apaKUMOCTb

y OJIHOKJIETOYHBIX OPTaHU3MOB U
pedIeKTOPHYIO PETYIISAIUIO

y dKUBOTHBIX.

Paznuuatek Ha n300pakeHusx (cxemax,
Ta0JIMIAX, MYJISKaX ) HEPBHYIO CUCTEMY
U €€ OTJEIbI; OT/IEbI TOJIOBHOI'O MO3ra
MIO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TYMOPAJIbHYIO PETYJISLIMIO
y ’KUBOTHBIX.

Paznuuate Ha n300paxkeHusx (cxemax,
TabuIaX, MYJISDKaX ) SHAOKPUHHYIO
CUCTEMY KUBOTHBIX U YETIOBEKA.
Ha3biBaTh ene3sl 3HIOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpa0aThIBa€Mble
UMU TOPMOHBI.

OnuceIBaTh AEMCTBUE TOPMOHOB.

VY craHaBIMBaTh B3aUMOCBSI3H MEXITY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cuctema nTuiy, «HepBHas cuctema
MJIEKOMUTarOuX», «HepBHas cuctema
YesoBeKay, « JHIOKPUHHAS CHCTEMay,
«Peduexcy.

ObopyaoBanmne: MOJEIM TOJIOBHOTO
MO3ra Pa3IuyHbIX JKUBOTHBIX

SHJOKPUHHOW CUCTEM U MX (PYHKIHSIMU
B OpraHu3Me.

XapakTepu30oBaTh IBOJIIOIIMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

Hroro yacoB 1o Teme 17
10. | Tema «PASMHOXEHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opMbI pa3sMHOKESHHUSI 1 @opMBbI pa3MHOKEHHSI OPTAHU3MOB: PackpsiBaTh conepxaHue TEPMUHOB U
OpraHNU3MOB Oecrosnoe (BKJItOYasi BEreTaTUBHOE) U MOHATHUI: PA3MHOXKEHUE, ITPOCTOE

roJjioBoe. Bupr 6ecrnonoro
Pa3MHOKEHUS: TOUKOBAHUE,
cropyJisius, (pparmeHTanus,
KJIOHUPOBAHHUE.

JdemoHcTpanuu

TabGnuip! 1 cxeMbl: «BereraTuBHoE
pasMHOXXeHue», « Tumsl 6ecronoro
pa3sMHOXeHus», «Pa3zMHO)KeHNE
XJIAaMHJIOMOHAJIBI», «Pa3zMHOKEHHE
ABIJIEHBIY, «Pa3MHOKEHUE THAPH»

JIEJIEHHE, IOYKOBaHUE, CIIOPYJISALINS,
BEreTaTUBHOE Pa3MHOKEHHE,
(¢parmeHTanus, KIOHUPOBAHUE, FAMETHI,
criepMaTo30u/l (CriepMuUit), SUIIEKIIeTKa,
3UroTa, KOHbIOTALIHSL.

[lepeuncnsaTb 0cOOGEHHOCTH OECIIONIOrO
Y T10JI0BOT'0 PA3MHOKEHHUSI OPTaHU3MOB.
XapakTepru3oBaTh CYIIHOCTb U (POPMBI
0ecrnosoro pa3sMHOKEHHSI OPTaHU3MOB;
OMOJIOrMYEeCcKOe 3HaUeHHe OECIoNIoro
Pa3MHOMXKEHUSI.

Paznuuate criopy kak
CIEUAIN3UPOBAHHYIO KIIETKY,
npeaHa3HAYeHHYIO 111 Oecronoro
Pa3MHOKEHUS, U CIIOPbI OAKTEpUil.
OOBACHATH NPEUMYLIECTBA IOJIOBOT0
Pa3MHOKEHUs HaJl OECTIONbIM.
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PackpsIBaTh poJib KIIOHUPOBAHUSA
B CEJICKLIUH U CEIILCKOM XO35M1CTBE

10.2

[lomoBoe
Pa3MHOXKEHHUE.
Meiios

[TonoBoe pasmuoxeHnue. [1omoBbie
KJIETKH, WK TaMeThl. Meno3. Ctagun
Meno3a. [loBenenune xpoMocom

B mero3e. Kpoccunrosep.
buosnornueckuii cMbICa Meiio3a U
MOJIOBOTO Tporecca. Meio3 u ero
MECTO B >KM3HEHHOM ITMKJIC
OpPTraHu3MOB.

JdemoHcTpanuu

TabGnuip!l U cxeMbl: «Mero3y,
«XPpOMOCOMBI»

PackpeiBath copepkaHue TEpMUHOB U
IOHSITUI: M€ii03, OMBaJIECHTHI,
KPOCCUHT'OBEP, MHTEPKUHES,
HE3aBHCUMOE PaCIIPE/ICIICHUE;
KPOCCHHIOBED.

Pa3nuuate Ha n300pakeHUsX (cxemax,
Ta0JIUIaX ) U MUKPOIIpErapaTax 3pesbie
MOJIOBBIE KJIETKH MJICKOITUTAIOIIUX U
OpraHbl pa3MHOKEHHUS BBICIINAX
pacTeHUMN.

PackpsiBaTh CylmiHOCTH M€HO03a,
XapaKTepHU30BaTh €ro OT/ICTbHbBIC
CTaJINH.

OnpenensTe MECTO Mei03a

B 'KU3HEHHBIX IIUKJIaX Pa3InYHbIX
OpraHU3MOB.

OOBACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHI'OBEpA, OMUCHIBATh €r0
MEXaHHU3M.

CpaBHHMBATh MEWO3 C MUTO30M;
paznuyaTh OTJEIbHbIC UX CTAINHU

Ha MUKpOMpernaparax u u300pakeHUsIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOIIOIIMOHHOE 3HAUYECHUE
MOJIOBOT'O PA3MHOXKEHUSI OPTaHU3MOB
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10.3 | I'amerorenes. [Ipen3aponsiiieBoe pa3BUTHE. PackpsIBaTh copepxaHue TEPMUHOB U
OO6paszoBaHue u I'amerorenes y :xkuBoTHBIX. [I010BBIE NOHATHN: TAMETOT€HES3, CIIEPMATOT€HES,
pa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOr€HE3, CECMEHHUKH, SIMYHHKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIEPMATOrOHHUH, CTIEPMATOLIUTHI,

oore”e3. CTpoeHHE MOJIOBBIX KIIETOK. CIIEPMAaTH/IbI, CLIEPMATO30U/IbI,
Omoa0TBOpEHNE U AMOPUOHATBHOE OOr'OHHMH, OOLIUTHI, OJISIPHBIE TEINbLIA,
pa3BUTHE KUBOTHBIX. CTIOCOOBI SIMIEKJIETKA, aKpOCOMA.
OIUIOAOTBOPEHUS: HAPYKHOE, [lepeuncnaTh CTaAuKu raMeToOreHes3a
BHyTpeHHee. [lapTeHorenes. y ’KABOTHBIX.

JleMoHCcTpanuu OnuckIBaTh NPOLECC TAMETOIeHe3a U
Tabnuiel u cxembl: «["ameroreHes», €ro NepHuobl, CTPOCHUE MOJIOBBIX
«CTpoeHne SHIEKIIETKU U KJIETOK.

CIEPMATO30UIa». Paznuuate ocoOeHHOCTH
O6opynoBanme: CBETOBOM MUKPOCKOIT; | CIIEPMATOreHE3a U OOreHe3a.
MUKpONpEnapaThl IUIEKIETOK U OnuckIBaTh NPOLECCH OCEMEHEHUS U
CIIEPMATO30U/I0B. OILJIOIOTBOPEHUS, Pa3HbIE BAPUAHTHI
JlabopaTopHas padora «13yyeHue MapTeHOreHe3a

CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIpenapaTax»»

10.4 | UanuBuayanpHOE NunuBuayanbHOE pa3BUTHE PackpsIBath conepxaHue TEpPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHSITUI: OIJIOOTBOPEHUE, 3UTOTA,
OpPraHU3MOB — OMOpuonorus — Hayka O pa3BUTHU OJlacTomep, akpoCOMHas peakIus,
OHTOI'€HE3 opranu3aMoB. Mopgozeenes — oona IPOHYKJIEYC, TAPTEHOI €HE3,

U3 21a8HHIX NPOOIEM IMOPUOTIOSUM.
Konyenyus mopgocernos u mooenu
mopgoeenesa. Ctanun >SMOpHUOTreHe3a
KUBOTHBIX (Ha IPUMEPE JISATYIIKH).

aMOpuorenes, apodaeHue, 6i1acTyna,
MOpYyJIa, TacTpyJia, HEUpya,
OpTaHOTeHE3, IKTOJIepMa, Me30IepMa,
SHTOJ/IEpMa, 11eJIOM, HEpBHAsI TPYOKa,
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JHpoGaenue. Tumsl ApoOIeHUS.
Jlemepmunuposannoe u
HeOdepMUHUPOBaHHOe OpoobaeHue.
bracmyna, munet 6nacmyn.
OcobenHocTu npobeHus
MJIEKOTIUTAIOITUX. 3apPO/IbIIIEBbIC
JUCTKU (TacTpynsiuus). 3aKiaaKa
OpPraHoB U TKaHEH U3 3apOJIbIIIEBBIX
JIMCTKOB. B3anMHoe BnusHuE yactei
Pa3BUBAIOLIETOCS 3apObIIlIa
(amMOpuoHaNbHAS MHAYKINS ). 3aKiIaaKa
[JIaHA CTPOEHUS dKUBOTHOT'O KaK
pe3yabTaT HePAPXUIECKUX
B3aUMOJICICTBUM I'€HOB. BnusHue
Ha YMOPUOHAIBHOE PAa3BUTHE
Pa3TUYHBIX (PAKTOPOB OKPYIKAIOIIEH
Cpepbl.

JdemoHcTpanumn

[Toptper: X. [lInemas.

Tabauub! U cxeMbl: «OCHOBHEBIE CTaUNA
OHTOT'EHE3a».

OobopynoBanue: moaenb «L{uki
Pa3BUTHUS JIATYIIKK

Xopaa, KUullieuHas Tpyoka.
OmnpenensiTb SMOPUOHATIBLHBIN NEpUOA
pa3BUTHUS OPraHU3Ma U ONHICHIBATh
OCHOBHbBIE 3aKOHOMEPHOCTH
Ipo0sieHHst — 00pa3oBaHUE
OJTHOCJIOMHOTO 3apo/iblIlia — OJIaCTYJIbI;
3aBUCUMOCTb X0/1a TPOOIEHUS

OT KOJINYECTBA KEJITKA B AUIEKIIETKE;
racTPYJISILUIO U OPTraHOT€HE3.
OO0BscHATH ATanbl JudPepeHunpoBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpTaHOB.

XapakTepu3oBaTh peryJsiluio
AMOPHOHATIFHOTO Pa3BUTHS;
JNETePMHUHALINIO U SMOPUOHAIBHYIO
MHIYKLHUIO; TeHETUYECKUI KOHTPOJIb
Pa3BUTHAI.

OO00CHOBBIBATh BPEIHOE BO3ICHCTBUE
TA0AYHOIO JIbIMA U AJIKOT0JIsl Ha X0/
AMOPHOHATILHOTO U
HOCTIMOPUOHAIILHOTO Pa3BUTHS
OpraHu3Ma 4YenoBeKa

10.5

Poct u pazButne
YKUBOTHBIX

Poct u pa3BuTHE KUBOTHBIX.
[TocToMOpHOHANTBHBIN TEPHUOST.
[Ipsimoe u HerpsAMoOe pa3BUTHE.
PazButne ¢ Mmeramopdozom

PackpwiBaTh conepskaHue TEPMUHOB U
MOHSITHUM: OHTOI'CHE3,
MOCTAMOPUOHAIIBHOE Pa3BUTHUE,
MeTamopdo3, TNIMHKA, POCT, CTAPEHHE,
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y 0€CI03BOHOYHBIX M TTO3BOHOYHBIX
KUBOTHBIX. brnosnornueckoe 3HaueHue
IPSMOT0 U HEMPSIMOTO Pa3BUTHS, UX
pacpocTpaHeHue B npuponae. Tumsl
pocTa JKUBOTHBIX. PaKTOPBI PEryJIALIUN
pocTa )KMBOTHBIX U yenoBeka. Ctanun
MOCTA3MOPUOHAIBHOT'O Pa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepronsl
OHTOreHe3a 4esoBeka. CtapeHue u
CMEPTh KaK OMOJIOTNYECKHE MTPOLIECCHI.
JemoHcTpauumn

Tabmuiel u cxemsbl: «IIpsmoe u
HEMpsMOe pa3BUTHEY, «Pa3BuTHe
MamCcKoro xxyka», «Pa3Burue capanun,
«Pa3BuTHE JIATYIIKNAY.

IIpakTuyeckas padora

«BpIsABIIEHNE IPU3HAKOB CXOCTBA
3apOJBIIIEH TO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.

XapakTepu3oBaTh MOCTIMOPHUOHATBHBIN
NIEPHOJ] Pa3BUTHS OpTaHU3Ma U €T0
OCHOBHBIE (hOPMBL.

XapakTepu3oBaTh MPSMOE PA3BUTHUE U
€ro IepUOIbI.

N3narats copepxaHue TEOPU
CTapeHHsI OPTaHU3MOB.

OOBACHITH OMOJIOTUYECKUM CMBICIT
pa3BUTHs ¢ MeTamop(ho3oM

10.6

PasmHoxeHME 1
pa3BUTHE PACTCHUI

Pa3zmHoOxeHue 1 pa3BUTHE PACTCHUM.
I"amerodur u cnopodut. Meiio3

B )KU3HEHHOM LIUKJIE PACTCHUU.
OG6pazoBanue crop B Impoiiecce meiosa.
['amerorenes y pacteHui.
OmonoTBOPEHNE U Pa3BUTHE
PaCTHUTENBHBIX OPTaHU3MOB. [[BOliHOE
OILUIOZOTBOPEHHUE Y LIBETKOBBIX
pactenuil. OOpa3zoBaHHe U pa3BUTHE

PackpbIBath conepxaHue TEPMUHOB U
HNOHSTHI: raMeTo(uT, Ciopour,
AHTEPUJINN, APXETOHHH, 3aPOCTOK,
MEracropa, 3apoJblIIEBbI MEIIOK,
CUHEPTUbl, AaHTUIIO/bI, MUKPOCTIOPA,
IBLIBLEBOE 3€pHO, IBOMHOE
OIJIOAOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuil, mepruoibl OHTOreHe3a
[IBETKOBBIX PACTCHHH.
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CEMCHHU.
MexaHu3mbl peryisiiii OHTOT€HE3A
Y PaCT€HUH U )KUBOTHBIX.
JdeMoHcTpanuu

[optper: C. I'. HaBamuH.
TaGauibl U cxeMbl: «JIBOMHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX
pacrenuiiy, «CTpoeHue ceMsiH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», « Ku3HEHHBIN LUK
MOPCKOH KammyCTbD», «’KM3HEHHBIN
LIUKJI MXa», « KU3HEHHBIN 1IMKJI
NarnopoOTHUKAY, «KU3HEHHBIN [TUKII
COCHBD.

JlaGopaTopHasi padora

«CTpoeHue opraHoB pa3MHOKEHUS
BBICILINX PACTECHUI

XapakTepu3zoBaTb 0COOCHHOCTHU
0ecrnoJIoro 1 MoJIOBOr0 Pa3MHOKEHUS
[IBETKOBBIX PACTEHUH.

Brigenste 0coOeHHOCTH TPOTEKaHUS
raMeToreHesa y [iBeTKOBBIX PaCTEHUM.
OnuceIBaTh MPOIIECC ABOMHOTO
OILJIOIOTBOPEHUS Y IBETKOBBIX
pacTeHuil U OOBACHSITH €ro
PEUMYIIECTBA 10 CPABHEHUIO

C OIUIOZOTBOPEHHUEM Yy CIIOPOBBIX U
rOJIOCEMEHHBIX

Hroro yacoB o Teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB)»
11.1 | Ucropus cranoBienus | 1 Wcropus cTaHOBIEHUS U PA3BUTHUS PackpbiBaTh conepxaHue TEPMUHOB U

Y Pa3BUTUS TEHETUKHU
KAaK HayKH

T€HETUKU KaK HayKu. PaGoThl

I'. Menpnens, I'. ne ®pusa, T. Moprasna.
Posb 0TeueCTBEHHBIX YUEHBIX

B Pa3BUTHHU I'€HETUKU. PaboThI

H.K. KonsoBa, H.I1. BaBuioaa,

A.H. benozepckoro, I'.J[. Kapnieuenko,

TOHSATHUI: TeHETHKA, I'CH.
JIeMOHCTpUpPOBAaTh 3HAHUS UCTOPUU
BO3HUKHOBECHUS IT'€HETUKHU.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHUS TEHETUKHU KaK HaAyKH
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1O0.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JdemoHcTpanuu

[Toprpetsl: I'. MeHnuerns,

I'. Ie @pus, T. Mopras,

H. K. Konsos, H. 1. BaBuiios,

A. H. benosepckuii,

I'. 1. Kapnieuenko,

IO. A. ®ununueHko,

H. B. Tumodeen-PecoBckmii

11.2

OCHOBHBIC TOHATHS U
CHMBOJIbI TCHCTHUKH

OCHOBHBIE T€HETUYECKHUE TTOHATHS U
CHUMBOJIBI. ['OMOIOTHYHBIE XPOMOCOMBI,
aJuIeNIbHbIE TE€HbI, AIbTEPHATUBHbIC
MPU3HAKH, IOMUHAHTHBIA U
pELeCCUBHBIN IPU3HAK, TOMO3UT0TA,
TeTePO3UTr0Ta, YACTAsl JIMHUS, TUOPUIBI,
redoturl, eHotun. OCHOBHBIE METOIbI
TE€HETUKU: TUOPUIOTOTUYECKUH,
LUTOJIOTUYECKUH, MOJIEKYISIPHO-
T€HETUYECKU .

JeMmoHcTpanuu

Tabauibl: «MeTobl TEHETUKN,
«CXeMbl CKpelIMBaAHUSD.
JlaGopaTopHuasi paéora

«po3oduia kak 00bEKT TEHETUIECKUX
VCCIIEIOBAHUI»

PackpriBaTh conep:kaHue TEPMUHOB U
MOHATUI: HACJIEACTBEHHOCTb,
HaCJIeI0BAHUE, U3MEHYUBOCTD,
reHOTHI, (PeHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, AJJIEIbHBIE T'€HbI (AJIETN),
aJbTEPHATUBHBIE TPU3HAKH,
TOMO3HI0Ta, TETEPO3UTOTA,
JIOMUAHAHTHBINA [PU3HAK, PELIECCUBHBIN
NPU3HAK, YUCTAs TUHUS, TUOPHIBI.
[Tonb30BaThCA TEHETUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOMN

JUISL 3aIIMCH CXEM CKPEIIUBAHUS

Htoro yacoB mo Teme
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12 | Tema «3aKOHOMEPHOCTH HACJIeICTBEHHOCTH
12.1 | 3akoHOMEpHOCTH 2 MonorubpuiHoe CKpelBaHue. PackpriBaTh copepkaHne TEpMUHOB U
HacJieJOBaHUS [TepBblii 3aKk0H MeHaenst — 3aK0H MOHSITUI: MOHOTUOPUIHOE
IIPU3HAKOB. €IMHO00pa3usi THOPHUIOB IIEPBOTO CKpEIIMBAHUE, YACTOTA T'AMET,
MonorubpuaHoe nokosieHust. [IpaBuiio fJOMUHUPOBaHUS. | JOMUHUPOBAHKE, PACIICIITICHUE
CKpELUBaHUE Bropoi 3akon MeHens — 3aKoH IIPU3HAKOB.
pacuIeIUIeHUs TPU3HAKOB. OmnuceiBaTh onbITEH I'. Mennens
[uTonornueckne OCHOBBI 110 U3YYECHUIO HACTIEIOBAHUS OJTHOU
MOHOTHOPUTHOTO CKPEIIUBAHUSI. Mapbl MPU3HAKOB Y TOPOXA IMTOCEBHOTO.
['unore3a YuCTOTHI raMer. [IpuBoaUTH POPMYIUPOBKH MTEPBOTO U
JdeMoHcTpanuu BTOpOro 3akoHOB I'. Mennens (3akoHa
Iloprper: I'. Mennaens. eanHo00pa3usi THOPHIOB IEPBOTO
Tabauiel u cxembl: «IlepBblil 1 BTOPOW | TIOKOJIEHUS, 3aKOH paCIISIICHUS
3aKOHbI MeHaens». PU3HAKOB) U OOBSICHATH MX
O6opynoBanmne: MOJIEIb LIUATOJOTMYECKUE OCHOBBI.
JUISL AEMOHCTPALIMU 3aKOHOB CocTaBnsiTh CXEMbI MOHOTHOPHUIHOTO
eAnHo00pa3usi TMOPUJIOB MTEPBOTO CKPEILMBAHUS U PELIATh TEHETUYECKUE
TIOKOJICHHUS Y PACIIEIUICHHS PU3HAKOB; | 3aJ]a4l HA MOHOTUOPHUIHOE
CBETOBOM MUKPOCKOII, MUKpOIIpEnapar: | CKpeluBaHue
«/Ipo3odunay.
IIpakTHuyeckas padora «/3yuenue
pe3yNbTaTOB MOHOTUOPHUIHOTO
CKpENIUBAHUS Y JPO30(DHITBI»
12.2 | Aramusupyroriee 1 AHanu3upyroniee CKpenBaHue. PackpsiBaTh copepxaHne TEPMUHOB U
CKpEILLIMBAHUE. [TpoMexyTOUHBIN XapakTep MOHATUM: aHAITU3UPYIOLIEE
Henonnoe HaclienoBaHusd. Pacuieruienue CKpELIUBAaHUE, HEIIOITHOE
JIOMAHUPOBAHHUE IIPU3HAKOB NIPU HEMOJIHOM JOMUHUPOBAHHUE, KOJOMUHHUPOBAHHUE.
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JOMHHHUPOBAHUH.
JemoHcTpanumn

Tabauiiel ¥ cXeMbl: «AHATU3UPYIOIIICEe
cKkpeluBanue», «Henomnoe

CocTaBlIATh CXEMBI AHAJIU3UPYIOUICTO
CKp€IIMBaHMUA U PCIIATh TCHCTUYCCKHC
3aJa491 Ha aHAJIM3UPYIOIICC
CKPCIIMBAHNEC U HCIIOJIHOC

JIOMUHUPOBAHUEY JIOMUHUPOBAHUE
12.3 | Jurubpugnoe JuruOpuaHoe ckpeniuBanue. Tperuii PackpriBaTh conep:kaHue TEPMUHOB U
CKpeIIMBaHUE 3aKOH MeHjienst — 3aKOH He3aBUCUMOTO | MOHSATUM: TUTHOPUIHOE CKPEIIUBaHUE,
HACJIEA0OBaHUs MMPU3HAKOB. dbeHoTUnMYecKuil paiuKail.
[IuTonornyeckre OCHOBBI OnuceiBaTh onbITH ['. MeHiens mo
TUTHOPUIHOTO CKPEIIMBAHUSI. M3YYEHUIO HACIEOBAHUS IBYX Map
JemoHcTpanumn IIPU3HAKOB Y TOPOXa MOCEBHOTO.
Iloprper: I'. Menaens. [IpuBoaUTH POPMYIUPOBKY TPETHETO
Tabuauiibl U cxeMmbl: «TpeTnii 3akoH 3akoHa ['. Menaens (3akoHa
Meunnens». HE3aBUCHUMOTO HaCJeA0BaHUS
O6opynoBanmne: MOJIEIb NIPU3HAKOB) U OOBACHSTH €r0
JUIS1 IEMOHCTPALIMU 3aKOHA IIUTOJIOTUYECKUE OCHOBBI.
HE3aBUCHMOTr0 HACJIEAOBAHUS [IpumMeHsTh MaTEMaTUYECKUI pacU€T C
IIPU3HAKOB; CBETOBOM MUKPOCKOII; MOMOIIBI0 PEHOTUITUYECKOTO paJrKaa
MUKpomnpemnapat «/Ipo3oduma. Y METO/1a IEPEMHOKEHHUSI BEPOSITHOCTEN
IIpakTHuyeckas padora BAPUAHTOB PACILIEIUICHHS IPU3HAKOB Y
«3y4yeHue pe3yapTaToB MOTOMKOB 110 ()€HOTHUITY ¥ T€HOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBusiTh CXEMbI JUTUOPUIHOTO
y Ip030(hUITBI» CKpEILUBAHUA U pelIaTh FTEHETUYECKUE
3a/1ayu Ha TUTHOPUIHOE CKpPEIIMBaHUE
12.4 | Cueruiennoe CuernyieHHOE Hacjie0BaHUe MPU3HAKOB. | PackpbiBaTh cojiepKaHue TEPMUHOB U
HacCJICAOBAHUEC Pa6oter T. Moprana. CrierieHHoe MOHSTHM: CLICIUICHHOE HACJIEJOBAHHE,
IIPU3HAKOB. HacJieIOBaHKE T€HOB, HApYIIEHUE HapyIIEHUS CLUEIUICHUS TEHOB,
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XpomocomHas Teopus
HACJICJCTBEHHOCTH

CIEIUICHHS] MEX]1y T€HaAMHU.
XpOMOCOMHas1 TEOPHSI
HACJIeICTBEHHOCTH.
JdemoHcTpanumn

[Toprper: T. Mopras.

Tabauiet u cxembl: «ClieryieHHOe
HaCJIeI0BaHUE MTPU3HAKOB

y ApO30UITBI».

Ob6opyaoBanme: MOJEb

JUISL JEMOHCTPALUN CLEIUIEHHOT O
HaCJIeIOBAHUs IIPU3HAKOB.

KPOCCHHT'OBEpP, PeKOMOMHAIIHS T€HOB,
FEHETUYECKUE KapThl, MOPTaHU/IA.
[IpuBOIUTH POPMYITUPOBKH 3aKOHOB
Moprana (3aKkOHa CIICTUICHHOT O
HacJICJJOBaHUS I'€HOB M 3aKOHAa
HapyIIEHUS CUEIUICHUS MEXTy TEHAMM )
1 OOBSICHATDH UX IIMTOJIOTMUYECKHE
OCHOBHI.

[TepeuncnsiTb OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOW TEOPUU
HACJICJCTBEHHOCTH.

Pemats reneTuueckue 3agaun

Ha CIICTJICHHOE HacJIeI0BaHHE TCHOB U
HapyIIECHUE CIEIJICHUS MEXK]1y T€HaMHU

12.5

['eneruka moJsna

I'enernka noma. XpoMOCOMHBIN
MEXaHU3M ONpPEIEICHHUs 101a.
AyTOCOMBI U OJIOBBIE XPOMOCOMBI.
I'omoramerHslii U reTEpOramMeTHbIN
noi1. ['eHernueckas cTpykrypa
MIOJIOBBIX XpoMocoM. HaciienoBanue
IIPU3HAKOB, CLIETUIEHHBIX C IIOJIOM.
JdemoHcTpanuu

Tabnuip! U cxeMbl: «I'eHeTHKa 110J1aY,
«Kapuorun uenosekay, «Kapuorur
npo3oduiely, «KapuoThi nTuiib»

PackpeiBath copepkanue TEpMUHOB U
IOHATUM: ayTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN 1071,
reTeporaMeTHbIN MOJI.

OOBICHATH XPOMOCOMHBIN MEXaHU3M
OIIPEJIEIICHHUS 110J1a Y OPTraHU3MOB.
[IpuBOoAUTE IpUMEPBI HACIIETOBAHUS
IIPU3HAKOB, CLICIUICHHBIX C IIOJIOM.
CocCTaBIATh CXEMBI CKPEILIUBAHMS U
pelIaTh TeHETUYECKUE 3a1a4U Ha
HACJIEI0BAHUE IIPU3HAKOB, CLEILNIEHHBIX
C II0JIOM.
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[TpuBOIUTH IPUMEPHI TCHETUYECKUX
3aboneBaHui U 1ePEKTOB

y OpPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMHU
XpOMOCOMaMH

12.6 | 'enoTHI KaK
LEJIOCTHAS CUCTEMA

I'eHoTHN KaK LEI0OCTHAS CUCTEMA.
[Lnneiorponust — MHOKECTBEHHOE
JercTBHUE TeHa. MHOKECTBEHHBIN
ajuienus3m. B3aumonencTeue
HeaJlJICIbHBIX T€HOB.
KommiiementapHocTs. Dnucras.
[Tonumepus.

I'enernueckuil KOHTPOJIb PA3BUTHUSA
pacTEHMH, )KUBOTHBIX U YEIOBEKA, a
TaKke (PU3NOJIOrHYECKUX MTPOIECCOB,
MOBEICHUS M KOTHUTUBHBIX (DYHKITHIA.
I'eneTnueckue MEXaHU3MBI
CHMOMOT'eHe3a, MEXaHU3MBbI
B3aUMOJICUCTBUSA «XO3UH — MMapa3uT»
U «XO35IUH — MUKPOOHOM).
['eHeTnueckue aceKThl KOHTPOJIS U
W3MEHEHHUS HACICICTBECHHOU
uH(OPMAIIMH B TIOKOJICHHUSIX KIIETOK

Y OpPraHU3MOB.

JdemoHcTpanuu

Tabuuup!l 1 cxeMmbl: «MHOKEeCTBEHHBIN
ajienu3my; «B3aumojieiicTBre TeHOBY

PackpsiBaTh cogepxaHne TEPMUHOB U
MOHSATHUI: MHOXKECTBEHHOE JICHCTBHE
reHa (rieorpomnus),
KOMIUIEMEHTAPHOCTb, IIUCTA3,
MIOJIUMEPHS.

Onpenensate GOpMbI B3aUMOJICHCTBUS
aJUICIbHBIX M HEaJUICJIbHBIX T'€HOB.
[IpuBOANTE TPUMEPHI TVIEHOTPOITHOTO
JICCTBUS I'€HOB.

Pemats reneTudeckue 3agaduu

Ha B3aUMOJICHCTBHE HealJICJIbHBIX
T'€HOB

Htoro yacoB mo Teme

10
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13 | Tema «3aK0OHOMEPHOCTH U3MEHYUBOCTH»

13.1 | '3mMeHUnBOCTD 1 B3auMmopnelicTBuE reHOTUIIA U CPEIBI PackpsIBatTh conepxaHue TEPMUHOB U
NpU3HAKOB. Buel npu (OpMUPOBAHUU (DEHOTHUIIA. HNOHSTHI: ”3BMEHYUBOCTb,
U3MEHUYHUBOCTHU N3MeH4YnBOCTH MPU3HAKOB. HEHACJIEICTBEHHAs! U3MEHYUBOCTD,

KadecTBeHHBIE U KOJIMYECTBEHHBIE HACJIeICTBEHHAs] K3MEHYUBOCTb.
MpU3HAKU. Buabl N3MEHUYUBOCTH: CpaBHHBaTh HEHACIIEICTBEHHYIO
HEHACJICICTBEHHAs U HACIEACTBEHHAsA. | H3MEHYMBOCTD C HACJIEICTBEHHOM.
JdemoHcTpanumn [IprBOANTE IPUMEPHI KAYECTBEHHBIX U
Tabauup! u cxembl: «Buabl KOJIMYECTBEHHBIX IIPU3HAKOB
U3MEHUYHUBOCTI. OpraHU3MOB, MPOSIBJICHUI
OO0opynoBanue: KUBbIEC ¥ FepOapHBIE | y OPraHM3MOB HEHACIIECTBEHHON 1
AK3EMIUISIPbl KOMHATHBIX PACTECHUM; HACJIEJICTBEHHON U3MEHYMBOCTH
pucyHku (pororpadum) ;KMBOTHBIX

C pa3JINYHBIMH BUJIAMH U3MEHYUBOCTH

13.2 | MonudukammoHHast 2 MonudukanroHHas U3MEHYUBOCTb. PackpbiBaTh conepxaHue TEPMUHOB U
WU3MEHUYHUBOCTD Ponb cpenst B popmupoBaHum HNOHATUN: MOIU(DUKAIIMOHHAS, WIN

MO (UKALIMOHHOW N3MEHYUBOCTH.
Hopwma peakuuun npusHaka.
BapuaiyoHHsIi psii 1 BapualuoHHas
kpuBas (B. Moranucen). CBoiicTBa
MO (UKAIIMOHHOW N3MEHYUBOCTH.
JdeMoHcTpanuu

TaOauip! ¥ cxemsl:
«MonudukaoHHas U3MEHYUBOCTHY.
OO0opynoBaHue: XUBBIC U TepOapHBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUH;
pucyHku (¢dororpadun) ;KUBOTHBIX

dbenorunuueckasi, I3AMEHUYNBOCTD,
BApHAHTA, BAPUALIMOHHBIN P/,
BapUallMOHHAs KpUBasi, HOpMa
pEeaKuuy MPU3HAKA,

MO (UKAITUH.

XapakTepu3oBaTh CBOMCTBA
MOTA(PUKATTMOHHON M3MEHIMBOCTH.
[Toxka3bIBaTh pOJIb YCIOBUM BHEUIHEN
CpEeIbl B pa3BUTHH MOIU(DUKAITMOHHON
M3MEHUYHMBOCTU Y OPTaHU3MOB.
Ctpouth BapHallMOHHbBIE PAJIBI U
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C MpuMepamMu MOJIU(PUKAITMOHHOM
U3MEHUYNBOCTH.

JlaGoparopHuasi padora
«MccrenoBanue 3aKOHOMEPHOCTEN
MOJU(PUKALIMOHHON U3MEHYNBOCTH.
[TocTpoeHne BaprualMOHHOT O Psiia U
BAapUALIMOHHOW KPUBOM»

rpaduK KpUBOH HOPMBI pEaKIIUU
MPU3HAKOB Y PA3JIMYHbBIX OPTaHU3MOB

13.3 | I'eHoTunueckas ['eHOTMIIMYECKASI U3BMEHUYHUBOCT. PackpeiBath conep:xkanue TEPMUHOB U
WU3MEHUYNBOCTb. CBolicTBa reHOTUINYECKOM HNOHSITHI: KOMOMHATUBHAS
KomOunaTuBHas U3MEHYMBOCTU. BHUJIBI TEHOTUNMYECKON | M3BMEHYMBOCTh, MYTAllMOHHAS
U3MEHYUBOCTH M3MEHYUBOCTU: KOMOMHATHBHAS, U3MEHYMBOCTh, KOMOMHAIIH, MYTallH.

MyTallMOHHAs. XapakTepu3oBaTh CBOMCTBA
KoMOuHaTuBHAsI H3MEHYUBOCTD. T€HOTUIINYECKOW U3MEHUYHUBOCTH.
Mei103 1 1T0I0BOM ITPOLIECC — OCHOBA OnuceiBaTh MEM0O3 1 MOJOBOW MPOLIECC
KOMOMHATUBHON M3MEHUYMBOCTH. KAaK OCHOBY IPOSIBJICHUS Y OPTraHU3MOB
Posb KOMOMHATUBHON U3MEHUNBOCTH KOMOMHATUBHON M3MEHUYNBOCTH.

B CO3/IaHUM T€HETUYECKOTO [Toka3biBaTh HA KOHKPETHBIX PUMEPAX
pa3zHoo0pa3usl B Npeeax 0JHOTro PO KOMOMHATUBHON U3MEHUHUBOCTH
BU/JIA. B CO3/IaHUH T'€HETUYECKOTO
JdemoHcTpanumn pa3zHo00pa3usi OpraHM3MOB B IIpeeax
Taomunel 1 cxeMmbl: «KoMOMHaTUBHAS OJIHOT'O BHJIA.

M3MEHYUBOCTHY, «Meno3», CpaBHUBATH F'€HOTUIINYECKYIO
«O1mI010TBOPEHUEN U3MEHYMBOCTh C MOAU(PUKALIMOHHON

13.4 | MyranuonHas MyTanroHHass ”3MEHYUBOCTh. Buibl PackpeiBath conepkanue TEpMUHOB U
U3MEHUYHBOCTb. MYTallHii: T€HHbIE, XPOMOCOMHBIE, HOHSTUM: MyTallUA, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHbBIE U nepecTporku (abepparun),
MYTallMOHHOI'O UHAYLMPOBAaHHBIE MyTalluu. SINEpHbIE | MOJIUIUIOWMS, AaHEYTIJIOUIUSL, MYTaHT,
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nporecca.
DIUTEHETHKA

U [IUTOIUIA3MATHYECKHUE MYTalIUH.
CoMatruecKkre 1 oJIOBbIe MyTallUH.
[IpruriHBI BOSHUKHOBEHHUS] MyTaLlAM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O Mpolecca. 3aKoH
TOMOJIOTHYECKHUX PSII0B

B HACJIEACTBEHHOW N3MEHYNBOCTH
(H.W. BaBunog). BHesnepHas
M3MEHYUBOCTbH U HACJIEICTBEHHOCTb.
Onueenemura u SnU2eHOMUKA,

POJlb dnuUceHemu4ecKux pakxmopos

8 HACIe008AHUU U USMEHYUBOCTNU
(enomunuyeckux npUHaAKo8

Y Op2aHUu3MO8.

JdemMoHcTpanuu

[Toprpetsr: I'. [le @pus, B. MoranHcen,
H. U. Basuiios.

Tabnuiibl U cxembl: «I eHeTUUecKue
3a001eBaHus YeIoBeKay», «Buanl
MYTaIm.

OO0opynoBanme: )KUBbIE U repOapHbIC
AK3EMILIAPbl KOMHATHBIX PACTECHUI;
pucyHku (pororpadum) >KUBOTHBIX

C Pa3JIUYHBIMHU BUJAMH
W3MEHYUBOCTHU.

MyTareHsl.
[IpuBOoAUTH MpUMEPHI MyTaLIUH,
BCTPEYAIOIINXCSl Yy PA3HBIX OPTaHU3MOB.
Knaccudunmponats mytanuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHusX (cxemax,
Ta0JIUIaX ) TCHHBIC MYTaIlUH,
XPOMOCOMHBIE IIEPECTPONKU Pa3HBIX
BHJIOB: JI€JICUNH, AYTUIMKALUH,
TPAHCJIOKALlUY1, THBEPCUN; T€HOMHBIE
MyTalWH.

CpaBHUBaTh MEX]ly COOON MyTaIuu
pa3HbIX BUOB.

XapakTtepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYUBOCTH.
HaspiBaTts npuunHbI MyTalni,
BBISIBJISITh UCTOUHUKH (haKTOPOB-
MYTareHOB B OKPYKaIOIIEH Cpe/ie
(KOCBEHHO).

[IpuBoauTh POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAIOB U
HACJIECTBEHHOW N3MEHUYNBOCTH

H. M. BaBunoBa 1 000CHOBBIBATh €TI0
3HAYEHME IS IPAKTUKU CENBCKOTO
X0351CTBa
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IIpakTHyeckas padora
«MyTtanuu y aApo30¢uisl (Ha TOTOBBIX

MUKpOINpenapaTax)»
Hroro yacoB 1o Teme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'enernka 4eloBeKa. 3 Kapuorun uenoseka. Mexaynaponnas | PackpsiBaTh cojiepkaHue TEPMUHOB U
Mertopl mporpaMMa MCCJIeIOBaHUsI TeHOMA MOHATUN: CEeKBEHUPOBaHUE, KapTa
MEIUITUHCKOM yesnoBeka. MeTo/ bl U3y4eHUsI TEHETUKH | XPOMOCOMBI, MPOOaH 1, HACJIECTBEHHBIE
T€HETUKH YEJI0BEKa: FeHEaT0rHueCKUi, 00J1e3HU (MOHOT'€HHBIE, TTOJINT €HHBIE,

OM3HEIOBBINM, IUTOrCHETHYCCKUM,
MONYJISILIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.
CoBpeMeHHOE OIpe/iesICHuEe TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIUPOBAHUE, B TOM YHCIIE

¢ nomoristo [[P-ananu3a.
HacnencrBennbie 3a001eBaHus
yernoBeKa. ' eHHbIe 1 XPOMOCOMHEBIE
OoJie3Hu venoBeka. boie3nu

C HacJIEICTBEHHOU
MPEAPaACIIONOKEHHOCTHIO. 3HAUEHUE
MEIUIIMHCKON I'e€HETUKH

B IIPEIOTBPALCHUH U JICUEHUH
reHEeTHYECKUX 3a00JICBaHMI YelIOBEKa.
MeauKko-TeHETHYECKOE
KOHCYJIbTUpOBaHue. CTBOIOBBIC
KJICTKHU. [IOHATHE «T€HEeTUYECKOT0

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
TEHETUYECKOE KOHCYJIbTUPOBAHUE,
JIOPOJI0Bast TUarHOCTUKA, aMHUOIIEHTE3.
[Tepeuncnarb 0COOCHHOCTH U3YUCHUS
TEHETUKU YEJIOBEKA U METO/IbI
MEIUIMHCKON F'€HETUKH.
XapakTepu30BaTh METO/Ibl U3yUCHUS
TEHETUKU YeJIoBeKa (FeHeaqorHueCKui,
ONM3HEIOBBIN, [IMTONCHETUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKU I,
MOMYJIAIIUOHHO-CTATUCTUYECKHIN).
OnuceiBaTh 1ENH, 32/1a44 U
JOCTHKEHUSI MEXKTYHAPOTHOM
nporpaMmsbl «I'€HOM 4ETOBEKa.
Paznuyath Ha U300pakeHUSIX (CXEMax,
Ta0JIMIIaX) KapThl XPOMOCOM
(renernueckue, puznyueckue,
CHUKBEHCOBBHIC).
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rpy3a». OTHYECKUE aCIEKThI
UCCIIEZIOBaHUMN B 001acTu
pEeNaKTUPOBAHMS TEHOMA M CTBOJIOBBIX
KJICTOK.

I'enernueckue (hakTOPbI MOBBILIEHHON
YyBCTBUTEIBHOCTHU YEJIOBEKA

K (pU3MUecKOMy U XUMHUECKOMY
3arpsI3HEHUIO OKPY’KatoLEl CPEeIbl.
I'enernueckas npeapacnonoKeHHOCTh
YeJI0BeKa K MaTOJIOTUSIM.
JemoHcTpauumn

Tabauuel u cxembl: «Kapuorun
yenoBeKay, «MeToabl u3ydeHus
TeHETHKH YeioBeKay, «I'eHernueckue
3a00JIeBaHUs YETIOBEKaY.
IIpakTHuyeckas padora
«CocraBieHHe U aHaJIu3 POAOCIOBHOIN

OrnuceIBaTh METOABI COBPEMEHHOTO
OTIpe/IeIICHIS TEHOTHIA OpTraHUu3Ma:
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUITUPOBAHUE, B TOM YHUCIIC

¢ momotpsto [I1[P-ananu3a.
XapakTepu30BaTh HACJICICTBEHHBIC
3a00JIeBaHMs YeJIOBEKA M 3a001eBaHUS
C HaCJIeJICTBCHHOM
PEeAPACTIONOKEHHOCTHIO.
CpaBHUBATH I'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIOBEKAa U O0JIE3HU

C HacJIeACTBECHHOU
IPEAPACTIOI0KEHHOCTHIO.
YcraHaBIMBaTh B3aMMOCBSI3h MEKITY
HACJIE/ICTBEHHBIMU 3a00JICBaHUSIMU
YyeJIOBEKA U UX T€HETHYECKON OCHOBOM.
OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYJIbTUPOBAHUS
B MIPEIOTBPAIICHUH 1 JICUCHUN
HACJIE/ICTBEHHBIX 3a00JICBaHUI
YyeJIOBEKa

Htoro gacoB 1o treme 3
15 | Tema «CeJiekuusi OpraHu3MoB»
15.1 | OcHOBHEBIE TOHATHS 1 JlomecTukanys u CeaeKiusl. PackpeiBaTh coaepxaHue OCHOBHBIX

CCICKIIN

3apoK/IeHUE CEIICKIINU U
JIOMECTUKAIIUU. YUEHHUE
H.A. Basunosa o LlenTpax

HOHATUM: CEJIEKIUs, TOMECTUKALIMS,
OPUMUTUBHAS CEIEKIIHUS,
KOMOMHATUBHAs CENEKLHs, COpT,
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HPOUCXOXKIEHUS 1 MHOT000pa3us
KYJIbTYPHBIX pacTeHuid. Poinb cenexuuu
B CO3/IaHUU COPTOB PACTEHUHN U NOPOL
KUBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH TOMOJIOTHYECKHUX PAJIOB

B HACJIEICTBEHHOW U3MEHYUBOCTHU
H.W. BaBunosa, ero 3HaueHue

JUTS CENIEKIIMOHHOM paOOTHI.
JemoHcTpauumn

[Toptpersr: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kapneuenko,
I1. IT. JIykpsanenko, b. JI. Actaypos.
Tabauiel u cxeMmbl: «lleHTpbI
IPOUCXOKIEHUS U MHOT000pa3usl
KYJIbTYPHBIX paCTEeHUIN», «3aKOH
TOMOJIOTHYECKHUX PAJIOB

B HACJIEACTBEHHON U3MEHUYUBOCTI.
JlabopaTopHasi paGora
«M3yueHne copToB KyJbTYPHBIX
pacTEeHUH U MOPOJ JOMAIITHUX
KUBOTHBIX»

opoja, MTaMM.
[TepeuncnsaTh OCHOBHBIC ITAMbI
pPa3BUTHUSA CENEKIIMU KaK Ipoliecca U
HAYKH.

XapakTepu30BaTh COAEPKAHUE YUCHUS
H. W. Basuiiosa o Llentpax
IPOUCXOXKIEHUSI U MHOT000pa3us
KYJIbTYPHBIX PACTEHU.

[Toka3biBaTh LIeHTPBI MPOUCXOXKICHUS U
MHOTroo0pa3usi KyJIbTYPHBIX PAaCTEHUN U
L{eHTpbl AOMECTUKAIIUU JOMAITHUX
YKUBOTHBIX Ha KapTe€ MHUPA, CBSI3bIBATh
UX MECTOMOJIOKEHUE C OYaraMmu
BO3HUKHOBEHUS JPEBHEUIIINX
[MUBWIIN3AINAN.

CpaBHUBATH COPT, MOPOAY, IITAMM

C BUJAMH-POANYAMHU.

OO00CHOBBIBATh 3HAYEHUE 3aKOHA
TOMOJIOTMYECKUX PSJIOB B
HACJIECTBEHHOW N3MEHYUBOCTH

H. . BaBumnoBa 1J1g celeKIIuOHHO!
paboTHI.

OnuceIBaTh NEPCIIEKTUBBI
JIOMECTUKAIIMU U CO3/IaHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, TOPOL
JOMAIIHUX )KUBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB
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15.2

Metonsl
CEJICKIIMOHHOMU
pabotel. CoxpaHeHue,
H3y4yeHHUE U
HCITOJIb30BaHNE
FeHETHYECKHX

pecypcoB

MeTobl CeNneKIMOHHON PadOTHI.
HckyccTBeHHBIN 0TOOP: MaCCOBBIN U
WHJIUBUIyaJIbHBIA. DTaIlbl
KOMOMHAIIMOHHOU CEJIEKIIHH.
HcneiTanne npon3BoauTenen

10 MoTOMCTBYy. OTOOp 10 T€HOTHUITY

C TIOMOIIIbIO OIIEHKH ()eHOTHUIIA
MMOTOMCTBA M OTOOP IO TEHOTHITY

¢ nomounpto ananuza JJHK.
HckyccTBEHHBIN MyTareHe3 Kak MEeTOI
CEJICKIIMOHHOM PabOTHI.
PagnanoHHBIN 1 XUMUYECKHUHI
MyTareHe3 Kak UICTOUHUK MYTallui

Y KYJbTYPHBIX (OPM OpPraHU3MOB.
Hcnonap3oBaHne TEHOMHOT'O
peIaKTUPOBAHUS U METOJIOB
pexomOuHaHTHBIX JJHK ms nomydenus
HCXOHOI0 MaTepuasa JJjis CEJICKIINH.
[Tosnydenue noaUIIOnI0B.
BryTtpusugoBas rubpuan3anus.
biu3kopoIcCTBEHHOE CKpElIMBaHUE,
iy uHOpuauHr. Hepoacteennoe
CKpelIMBaHue, Wiu ayTOpUIUHT.
I'eTepo3uc u ero npuU4IMHEI.
Hcnonb3oBaHue rerepo3uca

B cesiekunu. OTnanéHuas
rubpuamnzanus. [Ipeogonenue

PackpriBath copepkannue TEpMUHOB U
HNOHATUIN: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOJUTENH, IKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEITUBAHUE, WU
UHOPUMHT, HEPOJICTBEHHOE
CKpelUBaHUe, WU ayTOPUIUHT, UACTAs
JIMHUS, TETEPO3UC (THOpUIHAS CHUIIa),
T€HOMHOE PE/IaKTUPOBAHUE,
UCKYCCTBEHHBIN MyTareHes, (hakTopbl-
MyTareHsbl, MOJUTLIONbI, OTAANEHHAS
rudpuan3alns, CEKBEHUPOBAHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJIEKLIMU PACTEHUM U )KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOp U
TUOPUIN3ALIUIO.

CpaBHUBATH MacCCOBBIN UCKYCCTBEHHBIM
0oTOOp C UHAUBUYATbHBIM, ITOKA3bIBATh
UX 3HAYEHUE ISl CEIEKIINU
KYJIbTYPHBIX PACTEHUM U IOMAITHUX
KUBOTHBIX.

[IpuBOINTH KOHKPETHBIE IPUMEPHI
OTAJIEHHOU THOPUIU3AIIUU B CETICKITUU.
OnuceiBath onbIT I'. J[. Kapneuenko

IO MPEOAOJICHUIO OECIIIONHS
MEKBHUIOBBIX THOPUIOB.

Paznuyath Ha U300pakeHUSIX (CXEMax,
TaOIHIIaX) y OTIETBHBIX
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OecIuIoIUs MEKBUIOBBIX THOPHUIOB.
JloCTHKEHUST CENEKIIUA PACTCHUN U
KUBOTHBIX. «3€1EHAsL PEBOIIOYUAN.
CoxpaHeHue U U3y4eHre TeHETUYECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHHUH U UX
JTUKUX POJIMUEH 1Sl CO3/IaHUsI HOBBIX
COpPTOB U THOPHUIOB
CEIbCKOXO03MCTBEHHBIX KYJBTYP.
H3yuenue, coxpanerue u ynpasienue
2eHemuYecKUMU pecypcamu
CeNbCKOXO3AUCHBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YENAX
VAYYULCHUSL CYULeCNBYIOUUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucne ¢ NPUMeHeHUeM CO8PEeMEHHBIX
Memo008 HAYUHbIX UCCIe008AHUI,
nepeoosuix uoell U NepCneKmu8HbLX
MexHon02U.

JdemoHcTpanuu

Iloptpetsr: H. U. BaBuios,

N. B. Muuypumn, I'. /I. Kapnieuenko,
H. bopnoyr, /1. K. benses.

TaOaunel U cxeMbl: «MeToIbl
cenekmuny, «OtaanéHuas
rubpuanzanusy, «MyTtareHes.
JlaGoparopHuasi pabora

«3yyeHne METO0B CEJIEKIUU

IpEJICTaBUTEICH KOHKPETHOT'O COpPTa M
HOPOJIBI XO3SHCTBEHHO IICHHBIE
NpPU3HAKK, HEOOXOIMMBIC YCITOBEKY.
XapakTepru30BaTh POJIb CEICKITUH

B 00€CIICYCHUH TTPOIOBOIHCTBECHHON
0€30I1aCHOCTH YE€I0BEYECTBA.
[TprBOIUTH KOHKPETHBIC TPUMEPHI
JOCTHKEHUU CEJICKIIUU KYJIBTYPHBIX
pacTeHUH U JTIOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHun»

IIpakTHuyeckas padora
«[IpuBUBKa pacTeHuU».
Irckypeusi «OCHOBHBIE METOBI U
JNOCTHKEHUS CEJIEKIIMU PACTEHUN U
KUBOTHBIX (Ha CENIEKIIMOHHYIO
CTaHLMIO, IUIEMEHHYIO (pepMy,
COPTOUCIIBITATENbHBIA YYaCTOK,

B TEIJIMYHOE XO3SMCTBO,

B JIaDOpaTOPHIO arpOyHUBEPCUTETA UITH
HAy4YHOTI'O IICHTPA)»

Nroro yacos o reme 4
16 | Tema «buOTeXHOJIOTUSI U CHHTeTHYECKAS OMOJIOTHSD)

16.1 | buoTexHOMOTHS KaK 1 OOBEeKTHI, UCTIONH3YEMbIC PackpsiBaTh copepxaHne TEPMUHOB U
HayKa 1 OTpacib B OMOTEXHOJIOT MY, — KJIETOYHBIE U MOHSITHI: OMOTEXHOJIOT U,
IIPOU3BOJICTBA TKAHEBbIE KYJIbTYpHI, TpaJAMLIMOHHAsA OMOTEXHOJIOT U,

MHKPOOPTaHU3MBI, UX XapAKTEPUCTHUKA. | MUKPOOUOJIOTUUECKUI CUHTE3,
TpanuironHass GMOTEXHOJIOTHSL: MUKpPOOHOJIOrMY€ECKasi TEXHOJIOT USl.
XJIEOOMNEeUYeHHE, MOTYyYEHUE [lepeuncnarh HanpaBieHUs
KHCJIOMOJIOYHBIX MPOAYKTOB, OMOTEXHOJIOTUH; LIENIU U 33J1auH,
BUHO/IETHE. MUKPOOHOJIOrHuecKui CTOSIIIKE TIepe] OUOTEXHOIOTHEH.
cuHTe3. OOBEKTHI XapakTepru3oBaTb 00BEKTHI,
MHUKPOOHOJIOTUYECKUX TEXHOJIOTUH. UCTIOJIb3yeMble B OMOTEXHOJIOTUH, —
IIpou3BoaACTBO O€/IKa, AMUHOKUCIIOT M | KJIIETOYHBIC ¥ TKAHEBBIC KYJILTYPHI,
BUTaMHHOB. MUKPOOPTaHU3MBI.
JleMoHCTpanuu OnuceIBaTh OCHOBHBIE METO/IbI
Tabauue! u cxembl: «Vcronb3zoBanue TpaJAULIMOHHON OMOTEXHOIOTMU U
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MUKPOOPTaHU3MOB B IPOMBIILIEHHOM
IIPOU3BOJICTBEM.

JlaGoparopHuasi padora

«3yueHnne o0bEKTOB
OMOTEXHOIOTUW.

IIpakTHuyeckas padora
«[TonmyyeHrne MOJIOYHOKUCIBIX
IPOJTYKTOB.

Jkckypeust «bruorexHonorus —
Ba)KHEWIIIasi MPOU3BOIUTENIbHAS CUIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)»

JTOCTIKEHUST MUKPOOHOIOTHICCKOM
TEXHOJIOTHUH.

OO0O0CHOBEIBATh 3HAUECHHE
OHMOTEXHOJIOTHH

IS CEITBCKOX O3IMCTBEHHOTO
IPOM3BOJICTBA

16.2

OcHOBHBIE
HaIpaBJICHUS
CHUHTECTUYECKOU
OHOJIOTHHU

Co3nanue TEXHOJIOTUM U
MHCTPYMEHTOB LIEJICHATIPABIECHHOIO
W3MEHEHUS U KOHCTPYUPOBAHUSA
T€HOMOB C LEJBIO TTOIYy4YEHUS
OpPTraHU3MOB U UX KOMIIOHEHTOB,
CoZEpKalIMX HE BCTPEUAIOLINECS

B IIpUPO/ie OMOCUHTETHUUECKHUE MYTH.
Knerounas nunxxenepusa. Meroasl
KYJIbTYPBI KJIIETOK U TKAHEH PACTCHUMN U
#KUBOTHBIX. Kprobanku. Comaruyeckas
TUOpUIU3AINS B COMAaTUYECKHMA
smOpuorenes. Mcnonb3zoBanue
TaryIOuJ0B B CEJIEKIIMU PACTCHUM.
llonyuenue MOHOKIOHALHBIX AHMUMEL.

PackpeiBath copepkaHue TEpMUHOB U
MOHATHUI: KJIETOUHAsI UHKEHEPHUS,
KJICTOYHAs TEXHOJIOTHS, METO/
KYJIbTYpbI KJIIETOK U TKaHEH,
TOTUIIOTEHTHOCTb, ITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHATILHOE
Pa3MHOKEHHUE PACTCHUM, COMaTU4YeCKas
rudopuaAN3aLnsl, rariouIbl, THOPUIOMBI,
MOHOKJIOHAJILHBIE Y MOJUKJIOHAIbHBIC
aQHTUTEJA, METOJ1 TPAHCIIAHTALINY SITIED,
KJIOHUPOBaHUE.

XapakTepu3oBaTb OCHOBHBIE
HAIPaBJICHUS] CHHTETUYECKON
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKIOHATIbHBIX AHmMuUumerl

6 meduyune. ICKycCTBEHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKITUS
SMUEKJIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. MeTO/ TpaHCIUIaHTAIluU
SIAEp KIETOK. TexHonocuu
0300p06IeHUs, KVIbMUBUPOBAHUS U
MUKDPOKTIOHANbHO20 PA3ZMHONCEHUSL
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.
JemoHcTpauumn

Tabnuip! ¥ cxemsbl: «KiteTtouHas
WHXEHEPUSI»

OnuceIBaTh Ha KOHKPETHBIX IpUMEpPax
METO/bI KIIETOYHON MHKEHEPUH.
[IprBOaWTE IPUMEPHI UCTIOJIB30BAHUS
MOHOKJIOHQJIbHBIX U ITOJIUKJIOHAJIBHBIX
AHTUTEJ B MEIULINHE.

OueHnBaTh 3HaYEHUE CHHTETUYECKOU
OMOJIOrnHU JUIsl CEJIbCKOr0 X0341CTBa U
MEULIAHBI

16.3

XpOMOCOMHas U
reHHasl HHXEHEepus

XpOMOCOMHas U TeHHasA UH)KEHEPUS.
HckyccTBEHHBIN CHHTE3 T€HA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennoix
opeanusmos. JlocTxxeHus u
IIEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKHUE MPOoOJIEeMbl TEHHOU
UHXECHEPUU.

JdemoHcTpanuu

Tabuuiibl U cxembl: «I eHHast
UHKEHEPUS»

PackpriBaTh comepxkanne TEPMUHOB U
MOHSATH: TeHHAs] MHKEHEPH,
PECTPUKIIMOHHBIC SHIOHYKJII€A3bI
(pecTpuKTasbl), JUMNKHAE KOHIIBI,
TUTa3MUIbI, PECTPUKIIHS, JIUTHPOBAHUE,
TpaHchopMaIvsi, CKpUHUHT,
TpaHCTCHHBIE (TeHETUYECKH
MOJIU(PHUITMPOBAHHBIE) OPTAHU3MBI.
OmnuchIBaTh METO/IBI PEIPOTYKTUBHOTO
U TepareBTHYECKOr0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CTIOCOOBI
TeHETUYECKOU MHKCHEPHH.
XapaxkTepu30BaTh JTOCTHKECHUS TEHHOM
WH)XCHEPUH.
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O11eHUBATh PKOJIOTUYCCKUE U
ATUYECKUE MPOOIEMbI KIIOHUPOBAHUS U
CO3/IaHUs TPAHCTE€HHBIX OPTaHU3MOB,
MIEPCIIEKTUBBI Pa3BUTHSI XPOMOCOMHOM
Y TEHHOU MH)KEHEPUHU

16.4

MeaunuHCKHE
OHOTEXHOJIOTUU

MeaunmHckue 6MOTEXHOIOTHH.
Ilocmeenomuas yugposas
meouyuna. I1L]P-ouacnocmuxa.
Memabonomnulil ananus,
2CHOYEHMPUYECKULL AHATU3
npomeoma yenoeexa OJisk OYeHKU
COCMOSAHUA €20 300POBbSI.
Hcnonv3oseanue cmeoniosvix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomku
@DYHOAMEHMATILHBIX OCHOB
MEeOUYUHCKUX MEXHON02UL, CO30AHUS
KOMNJIEKCHBIX MKAHell couemanuem
MeXHON02UNl MPEXMEPHO20
ouonpunmurnea u cxaggonounea
0J151 peuteHus 3a0a4
NepCoOHANUIUPOBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHbIX BAKYUH C YETbIO
obecneyeHuss KOMOUHUPOBAHHOU
s3awumol om 6030youmeneti OPBU,
VCMAHOBNEHUE MONEKYVISPHBIX
MeXaHu3zmMo8 QYHKYUOHUPOBAHUS

PackpsIBath conepxaHue TEPMUHOB U
HOHSTUI: MEAUIIMHCKAS
OMOTEXHOJIOTHsI, METa00JTOMHBIM
aHaJIN3, TCHOLEHTPUYECKUI aHAJIN3,
NEPCOHATM3UPOBAHHAS MEIULIMHA,
pereHepaTUBHASI MEAUIIMHA.
XapakTepu30BaTh METOBI
MeTa00JIOMHOT'O ¥ T€HOLEHTPUYECKOTO
aHaJK3a; UCIOJIb30BaHUE CTBOJIOBBIX
keToK; [I1IP-nquarnocTuky; TapreTHyro
Tepanuio paxka
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PHK-cooepaicawux supycos,
8bI3bIBAIOWUX 0COOO ONnacHvle
3a001e8aHUsL YeI0BEKA U HCUBOMHBIX

HToro yacoB 110 TeMe 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KomnuecTBo OCHOBHBIE BUJIBI AEATEIBHOCTH
pa3aenoB U TeEM [IporpammHO€ conepxanue

n/n 4acoB o0yyaronmxcs

y4e0HOT 0 mpeameTa
1 Tema «3apo:xaeHne U pa3BuTHE IBOJIIMOHHBIX NPEICTABJICHUI B OMOJIOTHH»
1.1 | DBomormoHHAS 1 OBomonimonHas teopus U. [lapBuna. PackpriBaTh conep:xkaHre TEPMUHOB U

teopus Y. JlapBuna

[Ipennoceuiku BO3SHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHas
nearenbHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunuei,
XK. b. Jlamapk, 3. XK. Cent-Uinep,

K. Krwosse, U. [lapBuH.

Tabuauiibl U cxembl: «Cuctema KUBOM
npupo;sl (o K. JIuanaero)y,
«JlecTHUIIA KUBBIX CYIIIECTB

(mo JIamapky)», «MexaHusm
dbopmupoBaHus TPUCTIOCOOTCHUMA

y PacTeHUH U KUBOTHBIX

(mo Jlamapky)», «KapTa-cxema
Mapuipyra nyreumectsus Y. lapBunay,
«Haxonku Y. [TapBuna»

MOHATUM: KPEAlMOHU3M, BUJI,
cUCTeMaTHKa, OMHapHas HOMEHKJIATYpa,
VCKYCCTBEHHAs CHUCTEMA
KJ1accu(UKaAIMU OPraHU3MOB,
VUCTOPUYECKUN METOH, JaPBUHU3M.
XapakTepu3oBaTh B3IJIs1bI
Apucrotens, OMmnenokia, Jlykpernus
Kapa, [Ix. Pes Ha pa3Burue :kuBou
IPUPOJBI.

OuenuBath Bkiag K. JIunnes

B pa3BUTHE OMOJIOTHU.

CpaBHMBATH B3TJISIABI HA BUJT U
sposonnto K. JIunnes, K. b. Jlamapka
u Y. /lapBuna.

Kpurnueckn onennsars
KPEAMOHUCTCKUE B3TJISIIbI HA )KUBYIO
IPUPONY.

[lepeuncasaTh KyJbTypHO-UCTOPUUECKUE
Y €CTECTBEHHO-HAYYHBIE MPEATIOCHUIKH
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MOSIBJICHUS ABOJIIOIIMOHHON TE€OPUH

Y. lapBuHa.

OnuceIBaTh posib HCTOPUYECKOTO
METO/1a.

N3marate cynmHOCTb 3BOJTFOIMOHHOM
teopun Y. /lapBuna.

HaswiBaTh ocHOBHBIE (hakThl OHMOTpadun
Y. /lapBrHa 1 3Tanbl CO3AaHUS UM
ABOJIIOIIMOHHOMN TEOPUH

1.2

JIBMKyIIIE€ CUITBI
SBOJIIOIIUN BUIIOB
o Y. /lapBuny

JIBMXKyIIIE CHITBI BOJTIOIINH BUIOB
no Y. JlapBuny (BeICOKas
WHTEHCUBHOCTH PA3MHOKEHUS
OpPraHU3MOB, HACJIEICTBEHHAs
W3MEHYMBOCTh, OOpKOa

3a CyIlleCTBOBAHHE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOD).
JdemoHcTpanuu

[Toprper: Y. /lapBuH.

Tabauip u cxembl: «®opmbl 6OPHOBI
3a cymiecTBoBaHuey, «Ilopomas
ronyoeiy, «MHoroodpaszue
KYJIBTYPHBIX ()OPM KaIyCThI»,
«[Topoibl TOMAITHUX KUBOTHBIX»,
«Cxema 00pa3oBaHUsS HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHUS JIBIKYIITUX CHII
HBOJTIOIIN

PackppiBath copepkaHne TEPMHUHOB U
MOHSITUI: HACJIEICTBEHHOCTb,
U3MEHUYNBOCTh, HICKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOP.

N3narate CynHoCTh y4eHUS

Y. lapBuHa 00 HCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JIBIKYIIIHE CHIIBI
3BOJIIOLIMH BUJIOB 1O /[apBuny.
[TpuMeHsATh 3HaHMSI O ABMKYIIUX CHJIAX
ABOJTIOIMY BUOB 110 JlapBUHY

JUTsl OOBSICHEHUSI MHOT000pa3usi BUJIOB,
MIOPOJT TOMAITHUX JKUBOTHBIX 1 COPTOB
KYJIbTYPHBIX PACTCHUM
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1.3 | ®opmupoBanue 1 Odopmiienne cuHTETUYECKOM Teopur | PackpbIBaTh cofiep>kaHre TEPMUHOB U
CUHTETUYECKOMN spomtonnu (CTO). HelttpanbHas MOHSITUI: TApBUHU3M, MYyTalluH,
TEOPHUH SBOJIOLUN Teopus sBomonnn. CoBpeMeHHas MYTAIMOHHBIN TTPOLIECC.

ABOJIIOIIMOHHAS OMOJIOTHSL. OOBACHATH TPUUMHBI KPU3UCA
3HaYEHNE 3BOJIIOLIMOHHON TEOPUU JApBUHHA3MA.
B (h)OpPMHUPOBAHUU €CTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTh
Hay4YHOW KapTUHBI MUDA. TpaHc(opmanum 1apBUHU3MA
JemoHcTpanumn B CUHTETUYECKYIO TEOPHIO SBOITIOLINHI
[Toptpertsl: C. C. UeTBepUKOB, (CTD).
H. . llImaneraysen, Jx. Xomnaens, W3narate ocHoBHBIE nonoxkenus CTD.
. K. benses. Ouenusars Bkian I'. Jle ®pusa,
Ta0aunel U cxeMbl: «OCHOBHEBIE C. C. YerBepukona,
IIOJIOKEHUSI CHHTETUYECKON TEOPUH N. 1. Imansraysena, . K. bensgena
ABOIIOLIMN» B (hopmupoBanue CTO.
OuenuBath 3HaueHue CTO
B (popMHUpOBaHUM COBPEMEHHON
€CTEeCTBEHHO-HAYYHON KapTHUHBI MUPa
Hrtoro yacoB 1o reme 4
2 Tema «MUKPO3BOJTIOIUA U €€ Pe3yIbTaThD»

2.1 | Dramsl 3 [Tonmynsiuums Kak 3eMeHTapHast PackpreiBaTh copepxaHue TEpMUHOB U
ABOJIFOIIMOHHOT O eauHuIa 3BoMonuu. CoBpeMEHHbIE MOHSITUI: MUKPO3BOJIIOLIHS,
mporecca: METO/Ibl OLIEHKH T€HETHYECKOr0 MaKpO3BOJIOIUS, MyTalliU, OIS,
MHUKPO3BOJIOIUS U pa3zHo00pa3ust U CTPYKTYPhI KOMOMHAIIMU T€HOB, TeHOPOH]I,
MaKpO3BOJTIOIIHSI. nonyJsiiuit. Mi3meHnenue renogponaa AJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHUE.
[Monynsiuums — HNOMYJIAIMHU KaK AJIEMEHTapHOE XapakTepu30BaTh MUKPOIBOIIFOLIUIO KaK
AJIeMEHTapHas ABOJIOLIMOHHOE SIBJIEHUE. 3aKOH ATall MOSIBJICHUS] IPUCITOCOOJICHUM U

CIMHHUIIA 3BOJIOINN

ICHCTHYCCKOI'O paBHOBCCHA

BUJI000Pa30BaHUS.
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JIx. Xapau, B. BaitaOepra.
JemoHcTpanumn

Tabauitel u cxeMbl: «MyTanmoHHas
U3MEHYUBOCTBY, «llonmynsauronHas
CTPYKTYypa BHa», «CxeMa MpOosBIECHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHas padora

«BbIsiBIIEHNE U3MEHYMBOCTH Y 0CO0Oei
OJIHOT'O BUJIa»

XapakTepu30BaTh NOMYJALNIO KaK
AJIEMEHTAPHYIO €IMHUILY 3BOJIIOLINH.
[lepeunciaTe npu3HAKUA UACATTBHOU
MOMYJISIIIAN U OOBSCHSATH YCIIOBUS
BBITIOJIHEHUS 3aKOHA XapInu—
Baitn6epra.

[TpumeHsTh UMEroIMeCcS 3HaAHUS

JUTs1 OOBbSICHEHUS] IPUYKH U3MEHYHNBOCTH
y oco0eii oHOTO BUIA

2.2

DIeMeHTapHbIE
(hakTOpBI IBOJTIOLIUU

DnemMeHTapHbIe (GaKTOPbI (ABIKYIIHE
CHJIBI) DBOTIONMHU. MyTaIlMOHHBIH
mporecc. KomOnnaTuBHast
U3MEHYUBOCTD. [[peiid) renoB —
CIIy4aliHbI€ HEHANPABJICHHBIE
U3MEHEHHMsI 4aCcTOT ajliene

B HONyJsiusax. DG heKT ocHOBaTENs.
Ipgexm 6ymuvLi0uH020 20pabIUKA.
CHudiceHue cenemuuecko2o
PA3Ho00pa3us: NPUYUHBL U CIeOCMBUS.
IIpossnenue s3¢ppexma opetigha eernos
8 OONLUIUX U MATLIX NONYTIAYUSX.
Murpanuu. U3onsuus nonysuii:
reorpaduueckas (IMpoOCTpaHCTBEHHAS ),
Oounonornyeckas (penpoayKTUBHAS).
JdeMoHcTpanuu

[Toptpersi: C. C. UeTBepUKOB,

2. Maiip.

PackpeiBath copepkaHue TEpMUHOB U
MTOHSTUN: MYTallHOHHBIA MIPOIECC,
KOMOWHATUBHASI U3MEHYUBOCTD,
TOMYJISIIIMOHHBIE BOJHBI, IPei() TeHOB,
MUTpaIUu, U30JIs1IHs, Teorpadudeckas
(mpocTpaHCTBEHHAs ) U30JIALIMS,
ouonoruueckas (penpoayKTUBHAS)
u3ossiuust, 3p ekt ocHoBarens, dpdext
OYTBIJIOYHOT'O TOPJIBIIIIKA.
XapaKkTepu3oBaTh dJIEMEHTAPHBIE
(bakTOpbI (IBYKYIITUE CUITBI) SBOJIIOIUH.
Ouenusats Bkian C. C. YeTrBepukosa,
0. Maiipa B pa3BuTHE 3BOJIOIIMOHHOTO
YUEHHUS.

OOBACHITH NPUYKUHBI HEHATIPABICHHOTO
NENCTBUS dIIeMEHTapHBIX
ABOJIIOIIMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMErOIUECS 3HAHUS
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Tabnuiiel ¥ cxembl: «J[BHXKYIIHE CUITBI
ABOIOLIMMNY, «DKOJIOTHYECKast
M30JISIIMS HOMYJISIIAN CEBAHCKOM
dopenuy, «I"eorpaduueckas U30IALIMS
JUCTBEHHUIIbI CUOUPCKOHN U
JIMCTBEHHUIBI 1ayPCKON»,
«[TonynsiuMOHHBIE BOJHBI YUCIEHHOCTH
XUITHUKOB U KEPTBY»

O JIBWKYIIUX CHJIaX 3BOJIIOIUH
JU1s1 OOBSICHEHUS IPUUKH Pa3HOOOpasus
reHo(oH/Ia MOMyJISIUN OJTHOTO BUA

2.3

EctecTBeHHBbIM
oTbop —
HaNpPaBJISIONIN
(bakTop PBOTIOLUU

EcrectBennsiit orbop —
HANPABJISIIONINI (aKkTop BOJIOIHH.
@opMBbI €CTECTBEHHOI0 0TOOpA:
JBIDKYIITUHN, CTAOUITU3UPYIOIIHHA,
pa3phIBaOIUi (IU3PYNTUBHBIN).
[Tonoroit oT60p. Bo3HuKHOBEHUE H
ABOJIOLMS COLIMANBHOTO TOBEEHHUS
KUBOTHBIX.

JdemoHcTpanumn

Tabauitel u cxembl: «CxeMa AeHCTBUS
€CTECTBEHHOI0 0T00pa», «Dopmbl
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«MHayCcTpUaIbHBIN METAHU3M,
«OKuBBIE UCKOIIAEMBIEY

PackpbiBaTh copepkaHne TEPMUHOB U
MOHSITUI: €CTECTBEHHBIN 0TOOP,
JBYKYIIUANA OTOOP, CTAOMIN3UPYIOITUI
0TOOp, pa3phIBAIOIINM OTOOP, MOTOBOI
otbop.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOP
KaK JBWKYIIYIO U HATIPABJISIONIYIO CHITY
ABOJIOLNH, €r0 (DOPMBI.

Paznuuate hopMbl €CTECTBEHHOTO
0TOOpa B MOMYJISIITUAX, PUBOIUTH
PUMEPHI IEUCTBUS B TOMYJISAIUIX
dbopM ecTecTBEHHOTO 0TOOpA.
OOBACHATH MPEATTOCHUTKH JTSI IEHCTBHS
JBIKYILIEH U cTabuin3upyomei hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh POPMBI €CTECTBEHHOTO
orbopa, J1enaTh BEIBOJIbI HA OCHOBE
CpaBHEHUS.
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[TpuMeHATh UMEIOIIIHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTs1 OOBSICHEHUS ITPOLIECCOB,
MPOUCXOJISIINX B TIOMYJISIHSIX BUIOB
OpPTaHU3MOB

2.4

[Ipucnocob61eHHOCTD
OpPTraHHU3MOB KaK
pe3yabTaT
MHUKPO3BOJTFOIUH

[Tprcnoco01eHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIOIIHH.
Bo3HukHOBEHME NpUCTIOCOOIEHUI

y opranuzMoB. Apomop¢o3sl U
uanoananranuu. [Ipumepst
PUCIIOCOOJICHUI Y OPraHU3MOB:
Moposioruyeckue, GU3noIoruueckue,
OMOXMMHYECKHE, ITOBEICHUYECKHE.
OTHOCUTENBHOCTD MPHUCTIOCOOTIEHHOCTH
OpPTaHU3MOB.

JdeMoHcTpanuu

TaOauip! ¥ cXembl:
«IToxpoBuTENBLCTBEHHAs OKpACKa
KUBOTHBIX», «[Ipenynpexaaromas
OKpacKa XUBOTHBIX,
«DPU3NOIOrMYECKUE a/lalTallun,
«I[IpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCUTEJIBHOCTh.
Oo6opynoBanue: repdbapruu pacTCHUN;
KOJIJIGKIIUU HACEKOMBIX; Uy4ela NTUL U
3BEpeH C MpUMepaMu pa3IMuYHbIX
MIPUCTIOCOOIEHUIA.

PackpbiBaTh conepkaHue TepMUHA
IPHUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranust), apoMopdo3,
UANO0A AT TAIS.

[TpuBOAUTH KOHKPETHBIEC IPUMEPHI
IPUCTIOCOOJICHUI OpPTraHU3MOB
(Mopdonoruueckue, GU3NOIOTUIECKHE,
OMOXUMUYECKUE, TTOBEACHUYECKHUE).
OOBACHATH MEXaHU3M BO3HUKHOBEHUS
PUCTIOCOOJICHUI Y OPTaHNU3MOB.
[IpuBoauTth npumepsl apoMopho30B U
UM0aaNTaluil y paCTeHUN U
KUBOTHBIX.

OO0BACHATH poiIb apoMop(hO30B

B OCBOCHHMH OpTaHW3MaMH HOBBIX CpeJl
OoOUTaHUS.

OOBACHATH POJTH UINOATATTAITHH

B MPUCIIOCOOICHUN OPraHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTENbHBIN XapaKTep
IPHUCIIOCOOJIEHHOCTH U PUBOJIUTH
IPUMEPBI OTHOCUTEIILHOCTHU afanTaIluii.
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JlabopaTopHasi paGora
«[IpucnocobneHust OpraHu3MoOB U UX
OTHOCHUTENhHAS IEIECO00Pa3HOCTHY.
JlaGopaTopHas pabdora

«3yuenue apomopo30B 1
UINOAJAIITAllAN Y PACTEHHUM U
YKUBOTHBIX»

PackpbiBaTh 3HaUCHUE TBUKYITUX CHIT
ABOJTIOIUH B (DOPMHUPOBAHUA
MIPUCTIOCOOJICHU I

2.5

Bun, ero xpurepuu n
CTPYKTYpa

Bun, ero kpurepuu u CTpykTypa.
JdeMoHcTpanuu

Tabauiel u cxembl: «Kpurepuu Bugan,
«Buasl-nBoitHuKHY, «CTpYKTYypa BUIa
B IPUPOIEN.

OO0opynoBanme: repdbapuu pacTeHUM;
KOJUTEKIIMM HACEKOMBIX; Uy4esa NTHI 1
3BE€pEU pa3HbIX BUJIOB.
JlabopaTopHasi paGora

«CpaBHEHHME BUIOB

10 MOP(HOIOTMYECKOMY KPUTEPHUIO»

PackpriBath copepkaHne TEPMHUHOB U
MOHSTUN: BUJ, KpUTEPUU BUJIA,
OTUMOP(PU3M, BUIBI-TBOWHUKH, apeall,
AKOJIOTUYECKasl HUIIIA, OIS,
BUJIOBOW KapUOTHUII, KOCMOTIOJHUTHI,
SHACMUKH, TIOJIBUIbI, SKOTHIIHI.
XapakTepu3oBaTh KPUTCPUHU BUIA
(Mopdoornueckuii, reHeTUYeCKHUH,
OMOXUMUYECKU, TeorpapuuecKui,
AKOJIOrMYECKUi, OMOXUMUYECKUI).
OO0BACHATH HEOOXOIAUMOCTD
WCTIOJTb30BaHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIs1 ONIPE/IeTICHNs BUI0BOU
IPUHAITISKHOCTH OpTraHu3Ma.
[lepeunciisiTb OCHOBHBIE
BHYTPHUBHJIOBBIC TPYIITUPOBKH.
OOBACHITH IPUYUHBI CYIIECTBOBAHUS
MOHO- Y ITOJTUTUITHYCCKUX BUIOB.
CpaBHMBATH BUIBI 110
MOP(OIIOTHIECKOMY KPUTEPHIO
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2.6

BunooOpa3zoBaHue Kak
pe3yabTar
MUKPO3BOJTFOIHH.
CBs3b
MHKPO3BOJIIOIUHN

DI IEMHUOJIOTHU

Bunoobpa3oBaHue Kak pe3yinbTar
MHKPO3BOTIOIMH. V3omsuus —
KJIF0YeBOH (hakTOp BUI000pA30BAHUSI.
[Tyt u ciocoObl BUI000PA30BaAHUSA:
ajuionatpuyeckoe (reorpaduueckoe),
CUMIIATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuauzanus). JJIMTensHOCTh
ABOJTFOITMOHHBIX MPOIECCOB.
Mexanu3mbl GOpMUPOBAHUS
OMOJIOrMYECKOT0 pa3HOOOpasusl.
Pounb 3BoonmonHO#M 6nonoruu

B pa3pabOTKe HAyYHBIX METOJIOB
COXpaHeHUs1 OropazHOOOpa3usl.
MUKpPOIBOIOIHS ¥ KOIBOJFOIIHS
Mapa3uToOB U UX X0351€B. MeXaHU3MBI
(dopMUpOBaHUS YCTOHYHBOCTH

K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI
C He.

JdemoHncTpanuu

Tabauiel u cxeMbl: «CriocoObI
BUI000pa3oBaHusy, «I eorpapuieckoe
BUI000pa30oBaHue TPEX BUIOB
TaHBIIEH», « IKOIOTHIECKOe
BHJI000pa30BaHKUE BUIOB CUHUIIY,
«[Tonuroner pactenuit», «KamyctHo-
peieuHbId THOPUIY.

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSITHI: BUI00Opa30BaHKE, N30SI,
KODBOJIIOLIUS.

XapakTepu30oBaTh BUI000pA30BAHUE
KaK pe3yybTaT MUKPOIBOJIOINH.

OOBSICHATH POJTH U3OJISIIIH
B 00pa30BaHUU HOBBIX BUJIOB.

XapakTepu3oBaTh Pa3IUIHbBIC CTIOCOOBI
BUJ1000pa3oBaHusl (AJJIOMATPUIECKOE,
CUMITATPUUECKOE).

[TpuBOAUTH KOHKPETHBIEC IPUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU
crocobamu.

[TpumeHsTh 3HaHUS CIIOCOOOB
BUJ1000pa3oBaHusl 1711 OObSICHEHUS
IPUYUH MHOTO00pa3usi BUIOB.
OOBACHSATH BOBHUKHOBEHHE
YCTOMYMBOCTH IMATOI€HOB

K aHTHOHMOTHKAM
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Oo6opynoBanme: repbapuu pacTeHU
OJIM3KUX BHJIOB, 00Pa30BaBIIMXCSI
Pa3JIMYHBIMU CTIOCOOaMU

Hrtoro yacos o teme 14
3 | Tema «Makpo3BoIIOLHSA U €€ pe3yJbTaTh»
3.1 | Makpo3BoIOIHSI. 1 Merto1bl H3y4EeHUSI MAKPOIBOIIOLUU. PackpsiBaTh cogepxaHne TEPMUHOB U
[TaneoHnToNOrNYECKHE [TaneoHTOMOTHYECKHE METOIBI TIOHATUIN: MaKPOIBOFOIHS
METO/IbI U3YUCHHUS u3ydeHus sBomonuu. [lepexoausie (punorenes), nepexoanbie GOPMBI,
HBOJTIOIIUHU (GbopMBbI U PUITOTEHETUYECKUE PSIIbI bunoreHeTu4ecKue psijbl,
OpPTaHU3MOB. MaJICOHTOIOTHSL.
JleMoHCcTpanuu XapakTepu3oBaTh MaKpOIBOIIOIUIO KaK
TaOauib! ¥ cXembl: HAJBUOBYIO 3BOJIIOLIMI0 00pa30BaHUS
«DUITOTCHETUYECKUH PSJT JTOIIATN, KPYIHBIX TAKCOHOMUYECKUX EIUHUII.
«APpPXEonTepUKCY, «3Bepo3yOnIe OOBSICHATH 3HAUCHHUE
aiepbb», «Crerouedanb, MAJICOHTOJIOTUIECKUX MUCCIICTOBAHUI
«Punnoduts», «CeMeHHbBIC JUTSI TIOTy4YeHUs (DaKTOB DBOJIOIIAH
NanoOPOTHUKU. OpraHU3MOB.
ObopynoBaHue: KOICKIINH, [IpuBOANTE IPUMEPHI OPTAHU3MOB,
repOapuu, MyJisDKH HCKOTTAeMbIX OTHOCSIITUXCS K MIEPEXOTHBIM (pOpMaM.
OCTaTKOB OPTaHHU3MOB HaswiBaTh rpymibl opraHu3MOoB,
JUTSE KOTOPBIX BOCCTAHOBJICHBI
(unoreHeTu4YecKue psibl.
CpaBHUBATH MPOLECCHI
MaKpO3BOJIIOIMU U MUKPOIBOIIOIUU
3.2 | buoreorpaduueckue 1 buoreorpadudeckre meTobl n3yueHus | PackpbeiBaTh comepikaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBomoIuu. CpaBHeHue GIopsl U NOHSTHI: Ouoreorpadusi, YHIEMUKH,
HBOJTIOIIUHU (dayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTHI.
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buoreorpaduueckue odractu 3emin.
Buabl-sHIEMHUKY U PETUKTHI.
JdemoHncTpanuu

TabauItel ¥ CXEMBbI:
«buoreorpaduueckue 30Hb1 3eMIN»,
«/petid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repbapuu; KOJUICKIIUN
HaCEKOMBIX

OOG0CHOBBIBATH 3HAYCHHE
ouoreorpadpuu AJisi U3y4ECHUS
ABOJIIOIIUU OPTaHU3MOB.

[lepeuuncnsars Ouoreorpaduueckue
o0nacTu 3eMiu U OOBACHATH MPUUHHBI
UX BbIJICTICHMUSL.

CpaBHuBath ¢Guiopy u ayHy MaTEPUKOB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX OuoreorpaduuecKkux 00JaCTeH.
[IpuBOIUTH MPUMEPHI PETUKTOBBIX
OpraHU3MOB, BUJIOB-2H/IEMHUKOB.
OOBACHITH NPUUUHBI COXPAHEHUS
BUIOB PHIEMHKOB U (GKUBBIX
HCKOIAEMBbIX)

3.3

DMOpHOIOrHYecKue u
CpaBHUTEIIHHO-
MOP(hOIOTHYECKUE
METOJIbI U3YICHHUS
HBOJIIOLINH

OMOpPUOIOrMYECKUEe U CPAaBHUTEIBHO-
MOP(OTOTHYECKUE METO/IbI U3YUYECHUS
ABONIIOIMH. [ 'eHeTHYeCcKe MEXaHU3Mbl
ABOJIFOLIMY OHTOI'€HE3a U MOSIBICHUS
ABOJIIOLIMOHHBIX HOBILIECTB.
['oMonorn4HbIe U aHAIOTMYHBIE
opratsl. PyarmeHTapHbIe opraHbl U
aTaBU3Mbl. MONEKyISIPHO-
reHeTHYeCcKue, OMOXMMUYECKUE U
MaTeMaTUYECKHE METO/Ibl U3YUECHHSI
ABOJIIOIMU. [ OMOJIOrMYHBIE TE€HBI.
CoBpeMeHHbIE METObI TOCTPOEHUS
(bUIOreHeTHIECKUX IEPEBhEB.

PackpeiBaTh copepkaHue TEPMUHOB U
HOHSTHI: 3MOpuroIiorusi, Moponorus,
rOMOJIOTUYHbIE Y aHAJIOTUYHBIE OPTaHbl,
PYAMMEHTBHI, aTaBU3Mbl, OMOXUMHUYECKAs
TOMOJIOTHSI.

XapakTepu3oBaTh SMOPHOIOrHUECKHUE,
CPaBHUTEIBHO-MOP(OJIOTUYECKHE,
MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHYECKUE, MATEMAaTUYECKUE
METOIbl U3YUYECHUS SBOIIOIUH.
OOBACHITH 3HaUCHHUE YMOPHOJIOTHH,
CPaBHUTEIBHOU MOP(OJIOTHUH,
MOJIEKYJIAPHON T€HETUKH, OMOXHUMHH,
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XPpOMOCOMHBIE MyTaIlUM U DBOTIOLIHS
T€HOMOB.

JdemoHncTpanuu

[Toprpetsr: K. M. bap,

A. O. KoBanesckuii, ®@. Mroiep,

9. I'exkesb.

Tabmuue! u cxeMsl: «HadanbHbie
CTaIu1 YMOPHOHAIIBHOT'O Pa3BUTHS
IT03BOHOYHBIX >KUBOTHBIX ),
«["oMoOJIOrMYHBIE U aHAJIOTUIHEIE
oprasb», «PyaIuMEHThI», «ATaBU3MBDY,
«XpOMOCOMHBIE€ HAOOPHI YEJIOBEKA U
IITAMITAH3E.

Ob6opynoBanme: KOJUICKIINH,
repOapuu, MyJIsIKU TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPraHoOB U aTaBU3MOB

OnonHGOPMATHUKH JIJIs U3yUEHUS
IBOJIIOLIMU OPTaHU3MOB.

OnenuBath Bknaa A. O. KoBasieBckoro
B PAa3BUTHE 3BOJIFOLIMOHHOI'O YUEHHUSI.
OnuceIBaTh TEHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOI'E€HE3a U MOSIBJICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.

[IpuBOIWTH PUMEPHI ATABU3MOB U
PYJIMMEHTAPHBIX OPraHOB y Pa3JIMYHbIX
OpPraHU3MOB U OOBACHSITH IPUUNHBI KX
HOSIBJICHUSI.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHMBaTh CTPOEHHE OPTraHOB

y OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIL.

[IpuBOoAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOU IT'OMOJIOT U H.

OueHuBath 3HaU€HHE OMOMH(DOPMATUKH
JUUTA U3YYECHUS 3aKOHOMEPHOCTEU
ABOIIOLINHU

3.4

OO0uue
3aKOHOMEPHOCTH
ABOJTIOLIH

OO01ue 3aKOHOMEPHOCTH (TpaBuUIIa)
sBONIOLUU. [Ipunyun cmenvl pynkyuil.,
HeoGpaTumMocTs 3BOIONMH.
AnanTuBHAs paaraIys.
HepaBHOMEPHOCTH TEMIIOB SBOTIOIIHH.
JdemoHcTpanuu

PackpsIBaTh copepxaHue TEPMUHOB U
HNOHATUN: CMeHa (PYHKIIMIA OpraHoB,
HEOOPAaTUMOCTb HBOJIIOLINH, aJalITUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
IBOJIFOLIMH, YePEAOBaHUE TIIaBHBIX
HaIIpaBJICHUN DBOJIFOLIUHY.
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Tabnuiel U cxembl: «[ JTaBHBIE
HaIpaBIICHUS BONIOLUNY, «O01IMe
3aKOHOMEPHOCTH 3BOJIIOLIAN

AHaAIU3UPOBATh TPUUUHBI YEPETOBAHUS
IJIABHBIX HAMPABJIEHUN SBOIIOLIHH.
[IpuBOANTH MPUMEPHI MPOUCXOKACHUS
OpraHU3MOB OT
HECIEMAIM3UPOBAHHBIX IIPEAKOB U UX
IIPOTrPECCUPYIOLIEHN CIIELUATU3ALNH.
OOBACHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB JBOJIIOLUH.

[IpuBOAUTE TIpUMEPHI aTAIITUBHOU
paauanyy y OpraHu3MoB.

OOBACHATH TPUYMHBI HEOOPATUMOCTHU
SBOJIIOLIMHU

Ntoro yacoB 1o Teme 6
4 | Tema «IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3eMJie»
4.1 | l'unore3sl 2 Hayunbie runore3sl NporucxXoxKaeHUs PackpbiBath copepkaHue TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emJie

KU3HU Ha 3emiie. AOuoreHes u
nancnepmus. /Jonayunsie
MPEJCTABJIECHUS O 3aPOXKICHUHN KU3HU
(kpearmmonusm). I'unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
u e€ onposepxkenue onbitamMu O. Penu,
JI. Cnannaunuanw, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOIOTHS.

JdeMoHcTpanuu

[Toptpetsl: ®@. Pean, JI. Cnannanianu,

JI. TTacrep.

TIOHSITHI: KpEallMOHN3M, BUTATTU3M,
naHCIepMusi, aOMOreHe3.

W3marate Hay4HBIC TUTIOTE3BI U TEOPUHN
IPOUCXOKICHUS KU3HH Ha 3eMIIe.
OnenmBath Bkiajg @. Penn,

JI. Cnannanuanwu, JI. TTactepa

B (h)OpPMHUPOBAaHKE HAYIHBIX B3TJISI0B
Ha TIPOMCXOXKEHUE KU3HU Ha 3eMIIe.
[TepeuncnaTh cTaguu pa3BUTHUS JKU3HU
Ha 3emIe, COrJIacCHO TEOPUH OMOoIom3a

112



®enepanbHas pabodas nporpamma | buonorus. 10-11 wmaccel (yriyOn€HHBIH YpPOBEHB)

Tabnunp! U cxeMmbl: «Cxema onbITa
@. Penn», «Cxema onwita JI. [Tactepa
110 U3YUYEHHIO CaMO3apOKICHUS
JKU3HI»

4.2

OCHOBHBIE ATaIlbI
HEOPTraHUYECKOU
ABOJIIOIUU

OcHOBHBIE 3Tanbl HEOPTAHUYECKOU
sBosonuu. [Inanerapnas
(reosoruueckas) BOJIOIMS.
Xumuyeckas dBOJIIONUS. AOHMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. OneitT C. Munnepa
u I'. FOpu. O6pa3zoBanue nMoauMepoB
3 MoHOMepoB. KoanepBaTHas
runiore3a A.M. Onapuna, runoresa
nepBuyHoro 6ynboHa JIx. Xomaelina,
remeruueckas runoresa ['. Mémnepa.
Pu6o3umsr (T. Yek) u runoresa
«wvupa PHK» V. I'mnGepra.
dopmupoBanue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKIETKH.
JlemoHcTpanuu

IToptpetsr: C. Muiep, I'. FOpwu,

A. U. Onapun, [x. Xonmaeiix,

I'. Mémnnep.

Tabauiiel u cxembl: «CxeMa ombITa
C. Munnepa, I'. FOpu», «Itansl
HEOPTraHUYECKOMN IBOJIFOIIAN.

PackpreiBath copepkaHue TEpMUHOB U
MOHSTUI: T€0JIOTUYEeCcKasi 3BOJIOLIMS,
XUMUYECKasi IBOIONNS, aOMOT €HHbIN
CUHTE3, IepBUYHAs aTMOcdepa,
KOallepBaTHBIE KarlIu, pUOO3UMBI,
IPOOUOHTBHI.

XapakTepu30BaTh OCHOBHBIE TaIlbl
XUMHYECKOU IBOITIOIUU.

Ha3piBaTh XuMHYECKHUN COCTaB
NEepPBUYHON aTMOCc(hephl 3eMIIu.
OuenuBaTth Bkiaa C. Muepa,

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

B (popMUpOBaHNE HAYUHBIX B3TJIS/IOB
Ha IIPOUCXOXKICHUE KU3HU Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOIUMBIES
JUI1 a0MOTre€HHOT0 CUHTE3a
OpPraHUYECKUX COCAMHEHUI.
[IprBOIUTE IPUMEPBI MOJIEKYII,

y KOTOPBIX BO3HUKIIU MPOIIECCHI
TEHETUYECKOT0 KOMUPOBAHUS U
dbepMeHTaTUBHAS AKTUBHOCTb.
OOG0CHOBBIBATH HEBO3MOKHOCTh
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Bupryanbnas naboparopHasi padora
«MonenupoBaHue ONbITOB Musuiepa—
KOpu no uzydennto abuoreHHoro
CHHTE@3a OPTaHMYECKUX COCTMHECHUIN

B IIEPBUYHON aTMOC(epe»

IIOBTOPHOT'O BO3HUKHOBCHMSI JKU3HHU Ha
3emiie

4.3 | Ucropus 3emin u Uctopus 3eMiu 1 MeTObI €€ PackpreiBaTh conepxanue TEPMUHOB U
METO/IbI €€ N3yUCHUSI n3yueHus. Mickoraempie OpraHM4ecKie | MOHSATUM: T€0XPOHOIOTUS
oCTaTKu. [ 'eoXpoHOI0rus u €€ MeToapl. | (OTHOCUTEIIbHASI, a0COFOTHA),
OTtHocuTeNnbHAs U a0CONIOTHAs OKaMEHEJIOCTHU, METOIbI
reoxpoHosiorus. ' eoxpoHosmorndeckas | reoXpoOHOJOTHH, T€OXPOHOJIOTHYecKast
IIKaJia: Y0HBIL, 3Pbl, IEPUOJbI, STIOXU. IIKaJia: S0HbI, 3PbI, IEPHUO/IbI, FTIOXH.
JdemoHcTpanuu XapakTepu3oBaTb METO/IbI U3YUECHUS
TabauIbl ¥ CXEMBbI: UCTOPHUU 3EMIIH.
«["eoxpoHoONIOrnYecKas mKana. Ilepeuncnars pasnensl
OobopynoBanune: KOJUICKIIUH r€0XPOHOJIOTUYECKON KA.
OKaMEHEJIOCTEH, MOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOMAEMbIX
MCKOITAEMbIX; MYJISI)KH OPraHUYECKUX OCTAaTKOB JIJIsl U3yYEHUS] UCTOPHUHU
OCTaTKOB OPTaHU3MOB. pa3BUTHS KU3HU Ha 3eMJI€.
JlabopaTopHasi pabora OOBACHITH XapakTep pacupeiesICHUsI
«M3y4yeHue u onrcaHue UCKOMAEMBbIX HCKOITAEMBIX OCTaTKOB B 3¢€MHOM KOpe€.
OCTAaTKOB JPEBHUX OPTraHU3MOB) CpaBHUBaThH METOJIbI A0CONIOTHOU U
OTHOCHUTEJIbHON I€0XpOHOIOTUN
4.4 | HauanbHbIE STAIIBI HauanbHble 3Tansl opraHn4ecKou PackpriBaTh conep:kaHue TEPMUHOB U

OpraHUu4YeCKOMn
3BOJIIOLIAH

sBorOIM Y. [losIBIICHIE U ABOTIOITNS
MIEPBBIX KJIETOK. DBOIOIHUS
MeTabonu3Ma. BO3SHUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

NOHATUN: «IIOCJIEIHUM YHUBEPCAIbHBIN
00U ITPEIOK», OAHOKIETOYHBIE
OpPraHU3MBbI, IPOKAPHUOTHI, IYKAPUOTBHI,
CUMOHMOIeHe3.
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OMOIIIIEHKU KaK aHAJIOT MEPBbIX

Ha 3emiie cooliiecTB. CTPOMATONIUTHI.
[IpokapuoThl U 3YKapHUOTHL.
[Ipoucxoxaenue 3yKapuor
(cumbuorenes). BOMIOLIMOHHOE
IIPOUCXOKIECHNUE BUPYCOB.
JemoHcTpanumn

Tabmuiel u cxembl: «HaganbpHbIe STATIBI
OpraHUYEeCcKOM 3BONIIOLUNY, «CxeMa
00pa30BaHus 3YKapuoT MyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu3oBaTh HaYaJIbHBIC ITATIBI
OPraHu4eCKOMN IBOITIOLUU.

[IpuBoauTH NpUMeEpHI apoMOp(HO30B
NEPBBIX OJHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MOJIOXKEHUSI U JI0OKA3aTeIbCTBA TUIOTE3bI
cuMOMoOreHesa.

JloKka3bIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHAPUIN U TJIACTU, UX
IPOUCXOKIEHUE OT IPOKAPUOTHIECKUX
KJICTOK.

Jlenatb BBIBOBI O 3HAYEHUU
BO3HUKHOBEHUS (POTOCUHTE3A,
dbopMupoBaHus sapa sl JaTbHEHIIEro
Pa3BUTHSA JKU3HU HA 3eMIIE.
XapakTepu30BaTh TUIIOTE3BI
IIPOUCXOKIEHUS BUPYCOB

4.5

DBOIIOLHUS HYKAPUOT

[TponcxoxaeHrne MHOTOKJIETOUHBIX
Opranu3moB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX
OpTaHU3MOB.

JdeMoHcTpanuu

[Moprper: U. . MeuHukoB.

TaOnuip! u cxembl: «HadaabHbIe dTabI
OpraHu4ecKoil sBoIOIMNY, «Cucrtema
YKUBOU IIPUPOIBI»

PackprIBaTh comepxaHue TEPMUHOB U
MOHSITHI: TIPOKAPUOTHI, SyKapPHUOTHI,
MHOTOKJICTOYHOCTbD, CTICITHATH3AITHS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH OCOOECHHOCTH
AYKApUOTHUYECKUX U TIPOKAPHUOTUIECKIX
OpPTaHU3MOB.

HaspiBaTh OCHOBHBIC apOMOP(O3BI
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9YKApHOT U OOCHHUBATDb UX 3HAYCHUC JIJIA
,Z[&HBHCﬁH.IGFO Pa3BUTHA ) KU3HU

4.6 | OCHOBHBIE ATaIbI OcHOBHBI€ 3Tallbl 3BOJIOLMY BBICIIUX | PacKpbIBaTh cojiepkaHe TEPMUHOB U
IBOJIFOLIUU pactenuil. OCHOBHBIE apoMOP(O3bI MOHSITHI: BOIOPOCIN, PUHUODUTHI,
PaCTUTEILHOIO MUpa pacTeHuil. Beixoa pacteHuil Ha Cylly. | MXH, NAIIOPOTHUKOOOpa3HbIE, CEMEHHBIE

ITosiBnEeHME CIOPOBBIX PACTEHUH U AaOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHue UMU cyliu. CeMeHHbIe HOKPBITOCEMEHHBIE, OecIoyioe
pactenust. [IpoucxoxxaeHune BETKOBBIX | MOKOJEHUE (CrIopoduT), MoaoBoe
pacTeHHUI. nokosiecHue (rameTodur).
JdemoHcTpanuu [IepeuncnsiTb OCHOBHBIE 3TAIBI
Tabuuiibl U cxembl: «ApoMopdo3bl ABOJIIOIIUM PACTUTEIBHOTO MUPA.
pacteHuit», «PUHHODUTHI, Ha3biBaTh OCHOBHBIE apOMOP(O3BI
«OTHOKJIETOYHBIE BOJIOPOCIN, pacTEeHHI U OLIECHUBATh UX
«MHOrOKJIETOYHBIE BOAOPOCIIN, ABOJIIOLIMOHHOE 3HAUEHHUE.
«Mxun», «TanopoTHUKNY, CpaBHUBaTh 0COOEHHOCTHU CTPOCHUS
«I"onoceMeHHbIe pacTeHUs», «OpraHbl | pacTEHUH pa3HBIX OTJIEIOB
LBETKOBBIX PACTCHUIN».
O0opynoBanme: repOapuu pacTeHUMN
Pa3JIMYHBIX OTJEIO0B.
IIpakTHuyeckas padora
«M3yueHne ocoOeHHOCTEH CTPOCHUS
pPAaCTEHUH Pa3HbBIX OTIIEIIOBY

4.7 | OCHOBHBIE ATaIbI OCHOBHBI€ ATaIbl BOITIOLNHU PackpriBaTh conep:kaHue TEPMUHOB U

ABOJTIOLIUU KUBOTHOTO
Mupa

KUBOTHOTr0 Mupa. OCHOBHBIE
apomop (036l KUBOTHBIX. BeHckast
¢dayna. KemOpuiickuii B3pbIB —
HOSIBJICHUE COBPEMEHHBIX THIIOB.

MOHATUM: MTPOCTEUILINE, UIACTUHYATHIE,
KHILIEYHOIIOJIOCTHBIE, IUNIOCKUE YEPBH,
YJIEHUCTOHOTHE, PHIObI, 3eMHOBO/THBIE,
IIPECMBIKAIOIINECS, IITULLBI,
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ITepBble XOpIOBBIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIMUS I03BOHOYHBIX.
[Ipoucxoxnenue ampuoduii u
penrwiui. [Ipoucxoxnenne
MJIEKONUTAOMX U NTUl. [IpuHImn
KJII04eBoro apomopdosa. OcBoeHue
0€CTI03BOHOYHBIMH U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

JemoHcTpauumn

Tabauitel u cxembr: «CxemMa pa3BUTHS
AKUBOTHOTO MUPay, «ApomMopdo3bl
KUBOTHBIX», «[IpocTeniuney,
«KumeuynononoctHeiey, «I[limockue
yepBu», «YneHucTonoruey, «Puiob»,
«3eMHOBOJHBICY,
«IIpecmbikaromuecs», «IITuupi»,
«MIEeKOUTAIOIITHE.
ObopynoBanme: KOJUICKIINU
HACEKOMBIX; BJIaYKHbIE MpenapaThl
KUBOTHBIX; PAKOBUHBI MOJIJIFOCKOB;
KOJUIEKIIMH UTJIOKOXKHUX; CKEJIEThI
MO3BOHOYHBIX KUBOTHBIX; UyUesia MTHUIL
Y 3BEPEN.

IIpakTuyeckasi paéora

«M3yyeHnne ocoOOEHHOCTEN CTPOCHUS
MMO3BOHOYHBIX JKUBOTHBIX)

MJICKOIUTAIOIINE, SKTOJAEPMA,
SHTOAEPMA, ME30JEPMA, IBYCTOPOHHSIS
CUMMETPHUS, TEIUNIOKPOBHOCTb.
[IepeunciisiTb OCHOBHBIE 3TAITbI
3BOJIIOLIUH JKUBOTHOTO MUPA.
Ha3zpiBaTh OCHOBHBIE TTpEaanTaluu,
CIIOCOOCTBOBABIIINE BHIXOY YKUBOTHBIX
Ha CYIIY.

O1nieHuBaTh 3HAYEHUE PA3BUTHUS
HEPBHOW CUCTEMBI JJIsI PUCIIOCOOJICHUS
YKABOTHBIX K YCJIOBHSIM OKPY’KAIOIIEH
CpEIIbl.

OOBACHITH IPUYUHBI BOJIFOIIMOHHOTO
pacuBeTa HaCEKOMbIX, KOCTHBIX PhIO,
IITHUII, MJICKOITUTAIOIIX
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4.8

Pas3Butue xu3an
Ha 3emJie

PazButue xu3Hu Ha 3eMJie 1o 3pam U
MEpUOJIaM: apXeu, MPOTEPO30il,
1aJIc030M, ME3030M, KaliHo301. O0mas
XapaKkTepUCTUKa KiMMaTa u
reoJornyeckux nporueccos. [losBnenune
Y paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrneobpa3oBaHue: €ro ycjaoBUs U
BJIMSIHUE HA Ta30BbIM COCTaB
aTMocQephl.

MaccoBble BBIMUPaHHUSI —
AKOJIOTUYECKHE KPU3UCHI MPOILLIIOTO.
[IpyuuuHbI U CIEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBIN
DKOJIOTHYECKUI KPU3HC, €TO
ocobenHoctu. [Ipobnema coxpanenus
Onopa3zHooOpazus Ha 3emJie.
JdemoHcTpanuu

Tabuuibl U cxeMbl: «Pa3BUTHE KU3HU
B APXEUCKOU 3pe», «Pa3BUTHE KNU3HU
B IIPOTEPO30UCKOU 3pen, «Pa3zBurtue
YKW3HU B MAJIC030MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOH dpey,
«Pa3BuTHE )KN3HU B KAWHO30MCKOU
ape»

PackpriBaTh conep:kaHue TEPMUHOB U
NOHSTHIL: apxel, apxedakTepuu,
IUaHOOAKTEPUHU, IPOTEPO30ii,
najaeo30H, keMOpuii, OpJOBUK, CUITYD,
JeBOH, KapOoH, nepmb, [lanres, Teruc,
TPUIOOUTHI, PUHUODHUTHI,
PaKOCKOPTIMOHBI, TAHITUPHBIC PHIOHI,
KOTHJI03aBpbI, ME3030M, [ OH/IBaHa,
JlaBpasusi, Tpuac, opa, Mell, XBOIHBIE,
TUHKIOBbIE, CATOBHUKOBBIE,
O€JIeMHUTBI, aMMOHUTHI, JUHO3ABPHI,
apXeOINTEPUKC, TOKPHITOCEMEHHBIE,
KaHO30M, MaJIcoreH, HeOreH,
AHTPOIMOreH, MaCCOBOE BEIMUPAHHUE.
XapakTepu30BaTh Pa3BUTHUE )KU3HU
Ha 3eMJI€ 10 3paM U MEPUOJIaM.
VYcraHaBiauBaTh 3aBUCUMOCTh MEXKIY
re0JIOTMYECKUMHU MPOIIECCaMH,
M3MEHEHUSMU KJIMMAaTa U MPOLIECCaMU
B )KHUBOU MPUPOE.

OOBACHATH NPUYMHBI pacliBETa
CHUCTEMATUYECKUX IPYII OPraHU3MOB
B Pa3JINYHBIE 3PbI U NTEPUO/IBI.
AHaAIU3UPOBATh MPUUUHBI U CIEACTBHUS
MAaCCOBBIX BBIMUPAHUHU.

HaspiBaTh 0OcHOBHBIE apoMOp(h0O3bI
pacTeHUN U )KUBOTHBIX.
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[TpuBOIUTH TPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHmu3MoB.
AHaTU3UPOBATh MyTH PEIICHUS
poOJIEMbI COXPaHEHUS
OouopasHooOpasus Ha 3emiie

4.9

CoBpemMeHHas cucTema
OpPraHUYECKOT0 MHpa

CoBpeMeHHas cucTeMa OpraHH4YeCKOro
mupa. [IpuHnune! kinaccudukauu
opranu3zMoB. OCHOBHBIE

CUCTECMATUYCCKUC I'PYIIIILI OPTAHU3MOB.

JdeMoHcTpanuu
Tabnuipl u cxembl: «CoBpeMEHHAs
CHUCTEMA OPraHUYECKOTO MUPaA»

PackpbiBath copepkaHue TEpMUHOB U
MOHSTUI: OAKTEPUH, aPXEU, BBICIIIHE
pacTeHus, 3eJ1€HbIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJOPOCIH,
MOXOBUIHbBIC, TATOPOTHUKOBU/THBIE,
XBOIIEBU/IHbIE, TIJIAYHOBUIHBIE,
rOJIOCEMEHHbIE, IOKPBITOCEMEHHBIE,
MPOTUCTHI, KUIIICUHOTIOJIOCTHBIE,
IJIOCKWE YEPBU, KPYTJIbIC YEPBH,
KOJIbYaThle YEPBU, YICHUCTOHOTHUE,
MOJUTFOCKH, UTJTIOKOKUE, XOPAOBBIE,
rpuOBbl, TUIIAHHUKY, BUPYCHI.
XapaKkTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPTraHMYE€CKOI0 MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbl OPTaHU3MOB.

OOBACHITH TPUHITUIIBI KITACCU(DUKALTHH
OpraHU3MOB.

[TepeuuncnsiTb OCHOBHBIE MPU3HAKHU
MPOKAPUOT, PACTEHU, )KUBOTHBIX,
rpuOOB, KPAaCHBIX B OYPBIX BOAOPOCIIEH.
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[IpuBOAUTE IpUMEPHI NIPEICTABUTEIEN
OCHOBHBIX CUCTEMATUYECKHUX TPYIII
OpraHu3MOB

Ntoro yacoB no reme 15
5 | Tema «IIpoucxoxaenne yeja0BeKa — AaHTPONMOTeHE3»
5.1 | AuTpomnonorus — 1 Pazniernel u 3a1aun aHTPONOJIOTUU. PackpsiBaTh conepkaHue TEPMUHOB U
HayKa O 4YeJIOBEKE MeTo1bl aHTPOIIOJIOT U H. MOHSATHI: aHTPOTIOJIOTHUS, MOP(OJIOT U,
JemoHcTpanumn AHTPOTIOTE€HE3, AaHTPOIIOMETPHS,
Tabuauiibl U cxembl: «MeTojbl PEKOHCTPYKIIUS, apXEOJIOT s,
AHTPOIIOJIOTHUI». THOTpadus.
OobopynoBanme: MyJsHKU HasbiBaTh pazaens! v 3a1auu
OKaMEHEeJIOCTEM, MPEIMETOB AQHTPOIIOJIOTHUH.
MaTepuaJIbHON KyJIbTYpPhI IPEIKOB XapakTepu3oBaTh METObI
yenoBeka; ¢pororpadhun HaXOa0K AHTPOIIOJIOTUH U CPABHUBATh UX MEXKIY
HCKOITAeMbIX OCTaTKOB UeJI0BEKa cOOOH.
Briaensate BOonpocChl 3BOIIOLNT
YeJIOBEKa, UCCIENYEMbIE PU TOMOIIN
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBJIEHUE NTPEICTABICHUI PackpriBaTh conepxanue TEPMUHOB U
MpeCTaBIeHUN 0 MPOUCXOXKICHUH YEJIOBEKA. MOHSITUI: aHTPOIIOT'€HHAs TEOPHs,
O MPOUCXOXKICHUU Penuruosnbie Bo33peHus. TpyaoBas Teopusi, HOmo sapiens.
YeJioBeKa CoBpeMeHHbIE HAYYHBIE TEOPUH. OuenuBatsh Bkiaa Y. /lapBuHa

JleMmoHcTpanuu

[Moprper: Y. JapBuH.
Ta0aunel U cxeMbl: «MeToabl
AHTPOTIOJIOTHUI.

B Pa3BUTHE NIPEACTABICHNAN

0 NIPOUCXOXKICHUY YETIOBEKA.
AprymMeHTUpPOBAaHHO KPUTUKOBATh
PEMUTHO3HBIE PEICTABICHUS
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ObopynoBanme: MyJsiKu
OKaMEHEIJIOCTEN, PEIMETOB
MaTepUAIbHON KYJIbTYPhI IPEAKOB
YesioBeKa; penpoaykiuu (pororpadun)
KapTUH ¢ MUGPOJIOTHUECKUMU U
OMOJICHCKUMHU CIOKETaMU
IIPOUCXOKJICHUS YEJIOBEKA

0 IIPOUCXOKICHUU YEIIOBEKA C TIO3ULIUU
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HAYYHBIE TEOPUU
IIPOUCXOXKIECHUS YETI0BEKa

5.3

MecTo yeioBeka
B CUCTEME
OPraHU4YeCcKOro Mupa

CX0ACTBO 4eNIOBEKA C dKUBOTHBIMH.
CucreMaTuyeckoe MmoyIoKeHue
yenoBeka. CBUETENLCTBA CXO/ICTBA
YEJIOBEKA C JKUBOTHBIMH:
CPAaBHUTEIBHO-MOP(OJIOrnYECKHE,
AMOpHOIOTrHYecKre, (HU3UO0IOTO0-
OMOXMMHYECKHE, TOBEJICHYECKHE.
OTnuyus 4enoBeKa OT JKUBOTHBIX.
[IpsiMox ok IeHIE U KOMILIIEKC
CBSI3aHHBIX C HUM MpU3HaKoB. PazButue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JdeMoHcTpanuu

Tabuuiibl ¥ cxembl: «I 0JI0BHOM MO3T
yenoBekay, «HenoBexkooOpa3Hbie
00e3bsHbI», «CKeJeT YeoBeKa u
CKEJIeT MUMITan3e», «PylIuMeHThI 1
aTaBU3MBbI».

ObOopynoBaHme: CKEJIET YEIIOBEKA;
MOJIEJIb Yepera YeJIOBEKa U yeperna

PackpeiBath comepxaHue TEPMUHOB U
TIOHATUI: PYJAUMEHTHI Y YeJIOBEKa,
aTaBU3MBI Y UEJIOBEKa,

PSIMOX OXKJICHHE, BTOpAst CHTHAJIbHAS
cucTeMma.

Onpenenarb CUCTEMATUYECKOE
TI0JI0’KEHUE YEIIOBEKa B OPraHUIeCKOM
MUDpE.

BoIsSBIATH 4epThl CXOJCTBA U PA3IHUNS
YeIIoBeKa M )KUBOTHBIX.
XapakTepu3oBaTh CBUICTEILCTBA
CXOJICTBA YEJIOBEKA M )KHBOTHBIX
(cpaBHUTEITBLHO-MOP(OTOTHYECKHE,
sMOpHoNIornyeckue, Hru3noaoro-
OMOXUMHUYECKHE, TTOBEICHYECKUE).
[TpuBOIUTH IPUMEPHI aTAaBU3MOB U
PYIMMEHTOB Y Y€IOBEKa.

OnuceIBaTh NPU3HAKY YETTOBEKA,
chopMUpOBABIIIHECS B CBSI3U

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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MIMMIIaH3€; MOJIeNIb KIUCTH YeJIOBEKa U
KHCTH IIUMIIaH3E.

JlaGoparopHuasi padora

«M3yueHne ocoOEHHOCTEM CTpOeHUs
CKeJIeTa YeJI0BEeKa, CBA3aHHBIX

C IPSIMOXOXKIECHUEM)

Y TIPSIMOXOKICHUEM.
BbIsIBIIATH IPUUHUHBI OCOOEHHOCTEN
CTPOEHMS Yepena YeIoBeKa

10 CPaBHEHUIO C YEIOBEKOOOPA3HBIMU
00e3bsHaMH.

CpaBHUBATH OPYIUNHYIO IEATEIBHOCTD
YEJIOBEKA U JKMBOTHBIX.

CpaBHUBaTh OCOOEHHOCTH BBICIIEH
HEPBHOM JIESITEIBHOCTH Y€EJIOBEKA U
YKUBOTHBIX

5.4 | IBmxKymIue CUITbI JBwkytme cuibl (PaKTophl) PackpbiBath conepxaHue TEPMUHOB U
(paxTopsr) aHTpOTOreHe3a: ONOJIOTHUECKHE, MOHSITUIA: HACJIEICTBEHHAS
aHTpOTIOTeHE3a couunanbHble. COOTHOLIEHHE U3MEHYHMBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJIOTMYECKUX M COITMATbHBIX opyauiiHas qesTENbHOCTD, TPYIIIOBOE
(aKkTOpPOB B aHTPOIIOTE€HE3E. COTPYAHHYECTBO, OOIIEHUE, PEUb.
JleMoHCcTpanuu XapakTepru30BaTh ABIKYIINE CHUITBI
Tabauibl ¥ cxembl: «JIBUKYIIME CUIBl | aHTPOIIOTEHE3a: OMOJIOTUIECKUE U
aHTPOTIOTCHE3a. COILMAJIbHBIE
OobopyaoBaHue: MyJISKH IPEAMETOB
MaTepUaATbHON KyJIbTYPhI IPEAKOB
YeIoBeKa

5.5 | OcHOBHBIC CTaINH OCHOBHBIE CTaJIUU AaHTPOTIOTCHE3A. PackpeiBaTh conepkanrue TEPMUHOB U

AHTPOIIOICHEC3a

Pannue uyenoBekooOpa3Hbie 00E3bsIHBI
(IpOKOHCYJIbI) U paHHUE TTOHTHUJIBI —
o0IIre MpeaKy YeT0BEKOOOPa3HBIX
00€3bsIH U JII0JIe. ABCTPAJIONUTEKU —
JBYHOTHE MIPEIKU Jto1ei. UenoBek

MOHSITHN: aBCTPAIONUTEK, YenoBek
yMelbIi, YenoBeK MpsiMOX OIS,
Yenosek reiaenpoeprekuii, YemoBek
HEAHJAEPTAIBCKUN, KPOMaHbOHEIL,
JICHUCOBCKHUM YeJIOBEK, YemoBek
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yMEJIbI, TIepBbIC U3TOTOBJICHUS
opyauu Tpyna. Yemoek
MPSAMOXOJAIINI U MEPBBIN BBIXO]
mofel 3a npenensl Adpuku. Yenosek
reienb0eprckuil — ooIuid Npeaok
HEAHJECPTATHLCKOTO YEI0BEKA U
YyeJ0BEKAa pa3yMHOro. Yemosek
HEaHJEPTAIbCKUM KaK BUJI JIFOJICHU
XOJIOAHOTrO Kiumara. YemnoBek
pa3yMHBIA COBPEMEHHOI'O THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a TpenernamMu AQpuka.
ITaneorenernka u najeoreHOMUKA.
JdemoHcTpanuu

Iloptperst: JI. JIuku, A. 5. Porunckui,
M. M. I'epacumos.

TaOnuipl U cXEMBI: «DBOIIOIIMOHHOE
JIPEBO YEIIOBEKA», «ABCTPATIONUTEK,
«Yenosek ymensiin», «Henosek
MPAMOXOISAIIANY, «/eHnCOBCKUMN
yenoBek», «Heanaepranbuby,
«KpomManboHLB, «IIpeaku yemoBekay.
Oob6opyaoBanue: MOJIENTA TOpPCa
MPEJIKOB YEIOBEKA; MYJISKH PEAMETOB
MAaTEPUAIbHOU KYJIBTYPbI ITPEIKOB
YyeJIoBeKa

pPa3yMHBIA COBPEMEHHOI0 THUIIA,
[1aJIEOr€HETHKA.

XapakTepu30BaTh OCHOBHBIE CTAUN
AHTPOIIOreHE3a.

BrIsgBIISATE IpOrpecCUBHBIE YEPTHI,
IIOSIBUBIIMECSA Y IPEAKOB YEIOBEKA
Ha pa3HBIX CTAJMAX AaHTPOIIOr€HE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIIEN
OCHOBHBIX CTaJMi aHTPOIIOT€HE3A:
OIIMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIe, 00pa3 KU3HU U OpYJus TPYa.
CpaBHHBaTh NPEACTABUTENEN OCHOBHBIX
CTaJIMM aHTPOIIOIeHEe3a
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5.6 | DBomronus DBOJIIOLIMSI COBPEMEHHOI'O YEITOBEKA. PackpsiBaTh copepkaHue TEPMUHOB U
COBPEMEHHOT'O EcTtecTBeHHBII 0TOOp B MOMYJISIIHSIX MOHATUI: MYTAIMOHHBIN MPOLIECC,
YEJI0BEKa yesioBeka. MyTallMOHHBIN TIPOIIECC U noJIMMOP(PU3M, MOMYJISAIIMOHHbBIC

nosmmopdusm. [lonynsanuonHbie BOJIHBI, JIpeii( reHoB, MUTpaLus,

BOJTHBI, Jpeli() TEHOB, MUTpAIHs | «a¢hdexT ocHOBATENS».

«(hexT ocHOBATEIA» B MOMYJISAIMAX XapakTepu3oBaTh POJIb €CTECTBEHHOIO

COBPEMEHHOI'0 YeJIOBEKa. otOOpa B MOMYJISIIIUAX COBPEMEHHOTO

JemoHcTpanun YeJIOBEeKa.

Tabauiel u cxembl: «tarbl 3BoMOIMA | OTIEHUBATH POJIb MYTAIIHOHHOTO

YEJIOBEKa npoiiecca, NONyJSIMOHHBIX BOJIH,
npeiida reHoB, Murpanu, «3pdexra
OCHOBATEJS» B ABOJIIOIMHU OMYJIALINI
COBPEMEHHOI'0 UeJIOBEKa.
[IpuBoaUTH MpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYIISIIMOHHBIC
BOJTHBI B 9BOJIIOIIUUA COBPEMEHHOTO
YeJIoBeKa

5.7 | YenoBedecKkue pachl. Uenoseueckue packl. [lonstue o pace. | PackpbiBarh cojep:kaHue TEpMUHOB U

MexaucuuIinHapHbIe
METO/Ibl aHTPOMIOJIOTUH

bonbiine pacel: eBponeouHast
(eBpasmiickasi), aBCTpajgO-HErpPOUIHAS
(3KxBaTOpHUAIbHAS ), MOHT OJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTU PACCEICHUS YEIOBEKA 1O
ianere. EAMHCTBO yenoBeyeckux pac.
Hay4Hast HeCOCTOSTENBHOCTD pacu3Ma.
[Ipucnoco61eHHOCTD YenoBeKa

K Pa3HbIM YCJIOBUSIM OKpYXKarolen

IIOHSATUM: paca, paCoreHes3, pacusm,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIITUX
pac 4enoBeKa: €BPOIEOUTHOMN
(eBpa3uiickoil), aBCTpaIO-HETPOUTHOM
(9KBaTOpHUATIBLHOM ), MOHT OJIOUHOM
(a3uaTcKO-aMepUKAHCKOM).

BoIsBIIATE TPUUKHBI BOSHUKHOBEHUS
YEJI0BEYECKUX pac.
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cpenpl. Bnusaue reorpaduaeckoi
cpensl U apeiida reHoB

Ha MOP(}OJIOTHUIO U (PUZUOIOTHIO
YEJIOBEKA.

MexaucumuminHapHble METOJIbI

B u3nuecKon (OMOIOrMuecKom)
AHTPOMOJIOTMH. DBOIIOLIMOHHAS
AHTPOMOJIOT S U NTAJICO0aHTPOIOIOT s
YEJIOBEYECKUX ITOIYIISIUN.
buoconnanbHbie HCCIIETOBAHUS
pupoasbl yenoseka. MccnenoBanne
KOABOJIIOIIMU OMOJIOTHYECKOTO U
COLIMAJIBHOTO B YEIOBEKE.
JdemMoHcTpanuu

Tabnuiel u cxembl: «Pacel yemoBekay.
IIpakTuyeckas padora

«3y4yeHne 3K0JIOTHYECKUX aanTalni
YEJIOBEKA»

[IpuBoaUTH IPpUMEPHI aAANTUBHBIX
NPU3HAKOB Yy IIPEICTaBUTENEH
YeJI0BEUYECKHX pac.

[IpuBOANUTH CBUIETENBCTBA €IUHCTBA
POUCXOKECHHUS YEIIOBEYECKHX pac.
ConocTaBisTh aJaNTUBHBIE TUIIBI
JIO/IEN C pacOBBIMU ITPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOSATEIBbHOCTh PacU3Ma

Htoro gacoB o treme 10
6 Tema «IK0710TUsI — HAYKA 0 B3AaMMOOTHOIIEHUAX OPraHU3MOB U HAJIOPTraHU3MEHHBIX CHCTEM C OKPY:KAKOIIei
cpenon»
6.1 | 3apoxxaeHue u 1 3apoKaeHre U pa3BUTHE DKOJIOTUH PackprIBaTh cosmepkaHue TEPMUHOB U

Pa3BUTHUC SKOJOIrMn

B Tpynax A. I'ym6onbara, K.®. Pyinbe,
H.A. CeBepiioBa, J. I'ekkens,

A. Tencnu, B.H. Cykauéga. Pa3aensi u
3aja4u 3KosIoruu. CBs3b IKOJIOTUU

C IPyTUMU HAYKaAMHU.

MOHATHUI: SKOJIOTHS, AyTIKOJIOTHS,
CHHAKOJIOTHS, DKOJIOTHS COOOIIECTB U
AKOCHUCTEM, DKOJIOTHS BUIOB U
TIOITYJISIITHAM.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
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JdemoHcTpanuu

[optpersi: A. 'ymO0abAaT,

K. ®. Pynse, H. A. CeBepuos,

3. I'exkenb, A. Tencnu, B. H. Cykaués.
Tabanie! ¥ cxeMbl: «Pa3nesnsl
DKOJIOTHH»

3apOXKIEHUS U Pa3BUTHS DKOJIOTUU KaK
HAyKH.

[IpuBoaUTH IpUMEPHI OOBEKTOB
WU3Y4YEHUsI DKOJIOTUU.

HasbiBaTh OCHOBHBIE 3a/1a4H, CTOSLIUE
nepes y4€HbIMU-IKOJIOTaMU.
VYcranaBauBaTh B3aMMOCBS3b DKOJIOTHH
C IpYTMMH HayKamMHu

6.2

MeTo/1bl PKOJIOTHH.
3HaueHHe
IKOJOTHYECKUX
3HAHUU JJIA YeJIOBeKa

Mertoab! 3xonoruu. Ilonesrie
HaOI0IeHUs. DKCTIEPUMEHTHI

B OKOJIOTHHU: IPUPOJHBIE U
nabopaTtopHbie. MonenupoBanue
B DKOJIOTUHA. MOHUTOPUHT
OKPY’KAIOIIEH CPEIbI: JIOKAJIbHBIN,
PErMOHAIBHBIN U TJ100aJIbHBIMN.
3HaueHUE HKOJIOTMUECKUX 3HAHUI
JUISL YETTOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSI3EH
YEJIOBEYECTBA C MIPUPOJION.
POpMHUPOBAHHE IKOJIOTUIECKON
KYJbTYPbI ¥ 3KOJIOTUYECKOU
IPAaMOTHOCTH HACEJIEHUS.
JdeMoHcTpanuu

Ta0aunel ¥ cxeMbl: «MeTOoabI
AKOJ0rumn», «CxemMa MOHUTOPHUHTA
OKPYXKaKoIIEH CpeIbD».

PackpriBath copepkaHue TEpMUHOB U
ITOHATHM: TTOJIEBBIE HAOIIOCHMS,
MOHUTOPUHT OKPY>KaIOIIEH Cpebl,
MOJICJIMPOBAHUE, IKCTICPUMEHT,
MIPOrHO3UPOBAHUE.

XapakTepu30oBaTh METOJIbI SKOJIOTUH.
[TpuBOAUTH MpUMEPHI TTOJEBBIX
HaOIIOACHUN B DKOJIOTHH.

BrIsIBIsSTE 0COOCHHOCTH MOHUTOPHHTA
OKPY’KAIOIIEH CPEABI KaK METOIA
9KOJOTrHYECKHUX MCCIICIOBAaHUM.
OO0OCHOBBIBATH 3HAYCHHUE
AKCIIEPUMEHTOB B DKOJIOTHYECKUX
HCCJICIOBAHUSIX.

CpaBHuBarh J1abopaTOpHbIE U
PUPOJIHBIC IKCIIEPUMEHTHI KAK METO/IbI
AKOJIOTMYECKHUX MCCIIECIOBAHMI.
O1nieHuBaTh 3HAYEHUE MTPOTrHO3UPOBAHUS
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JlabopaTopHasi paboTa
«M3yyeHne MeTo10B SKOJIOTHYECKHUX
WCCIIEIOBAHUI»

KaK METOJIa KOJIOTHYECKHUX
HCCJICOBAaHUI.

OO00CHOBEIBATb HEOOXOIUMOCTD
9KOJIOTMYECKUX 3HAHUHU

JIJIs1 COBPEMEHHOI'0 YeJIOBEKa

HToro yacoB 1o reme 3
7 | Tema «OpranusmMsl 1 cpeia 00UTAHUSD)
7.1 | Dxomoruueckue 1 Dkonoruyeckue GpaxkTopsl U PackpbiBath conepxaHue TEPMUHOB U
(dakTopsl 3aKOHOMEPHOCTH UX JIEHCTBHS. HNOHATUIN: IKOJIOTUYECKUH (aKTop,

Kiraccudukanuys 3K010ruaeckux
dbakTOpOB: adUOTUYECKHE,
onoTnueckue, aHtpornorennsie. O6mue
3aKOHOMEPHOCTH JAEHUCTBUS
sKosorudeckux axkropos. [Ipasuiio
muHumyma (K. npenrens,

1O. JInu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE
OpTraHU3MBI.

JdeMoHcTpanuu

Tabauiiel ¥ cXeMbl: « IKOJTOTUIECKHE
bakTopbI».

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTCHUN 1 )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3TUIHBIX SKOJIOTHUECKHIX
dakTopoB

OMOJIOTMYECKHUIA ONITUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHUPYIOIIIHI)
dakrtop.

KrnaccupunupoBath SKOIOTHYECKHE
(bakTOpHI IO Pa3HBEIM OCHOBAHHMSIM.
XapakTepusoBaTh 00IIHE
3aKOHOMEPHOCTH JIEMCTBUS
AKOJIOTHYECKUX (PAKTOPOB.
OO0O0CHOBBIBATH JICUCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAHUYMBAIOIIETO
dakropa.

[IpuBoauTh NpUMEpHI:
WITIOCTPUPYIOIINE IeWCTBUE TpaBuia
MUHUMYMa, OTPaHUYUBAIOIIETO
dakTopa, SBpUOHOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOHoTHYECKHE
(dakTopsel. CBeT Kak
YKOJIOTUYECKUN

dakrop

AbGuotnueckue paxropsl. CBeT Kak
sKosorudeckuit pakrop. [erictue
Pa3HBIX YUYaCTKOB COJIHEUHOI'O CIIEKTpa
Ha OPraHU3Mbl. DKOJIOTHYECKHE
TPYIIbl PACTEHUN U JKUBOTHBIX

10 OTHOIIIEHUIO K cBeTy. CUrHaIbHAs
poiib cBera. DOoTONEPUOaN3M.
JdeMoHcTpanuu

Tabauiibl u cxembl: «CBETOBOM
CIIEKTP», «IKOJIOTMUECKUE TPYIIIIbI
KUBOTHBIX 110 OTHOLLIEHUIO K CBETY.
Oo6opynoBanme: repdbapun
CBETOJIIOOMBBIX, TCHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHU;
CBETOII0O0MBBIC, TCHEITIOOUBBIC U
TEHEBBIHOCIIMBbIE KOMHATHBIE
pacTeHus.

JlabopaTopHasi paGora
«BpIsiBIEHME pUCTIOCOOTEHUI
OpPraHU3MOB K BIIMSIHUIO CBETA»

PackpbiBaTh copepkaHrie TEPMUHOB U
MOHSITHI: CBET, (hOTOMEPUOIU3M.
XapakTepu3oBaTh JEUCTBUE CBETA KAK
AKOJIOTHYECKOTO (haKTopa.

CpaBHUBaTh JIEHCTBUE PA3HBIX
YYaCTKOB COJTHEYHOT'O CITEKTpa

HAa OPTaHU3MBI.

BoIsBIATE 0COOCHHOCTH CTPOCHUS U
KU3HEJIEATCTLHOCTH PACTEHUH Pa3HbIX
AKOJIOTUYECKUX TPYMI 110 OTHOIIECHUIO
K CBETY (CBETOJIIOOMBBIE, TEHEIIOOUBHIE,
TEHEBBIHOCIIUBBIC).

[IpuBOAUTH IPUMEPHI PACTEHUI Pa3HBIX
AKOJIOTHYECKUX TPYII 110 OTHOIIECHHUIO
K CBETY.

BoIsBIIATH 0COOCHHOCTH CTPOCHUS U
KU3ZHENIEATETbHOCTH JKUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYII MO OTHOIICHHUIO
K CBETY (JIHEBHBIC, CYMEPCUHBIE,
HOYHBIE).

[IpuBOAUTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUYECKHUX TPYIII

110 OTHOIIIEHHUIO K CBETY.
OOG0CHOBBIBATH 3HAYCHUE
doTtornepuou3mMa B )KU3HU OPraHU3MOB
U JIUIS IPAKTHKU CEITHCKOTO

XO0351CTBa
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7.3

AlOunornueckue
(bakTopshL.
Temmeparypa kax
KOJIOTMYECKUI

dakTop

Temrmeparypa Kak 3KOJIOTHYECKUAMN
dakrop. [HeiicTBue Temmneparypsl

Ha opraHu3Mel. [loiknnoTepmMHbie U
TOMOMOTEPMHBIE OPTAHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JlemoHcTpanuu

Tabauip! u cxembl: «TermnoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIE.

O0opynoBanme: repbapuu u
KOJIJIEKIIUH TETUIOII0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYHBBIX
pacTEHUI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTopHasi paGora
«BrIsiBIEeHME pUCTIOCOOTIEHUN
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPHI»

PackpriBath copepkannue TEpMUHOB U
MOHATUM: TEMIIEpaTypa,
MOMKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
TOMOMOTEPMHBIE (TEIJIOKPOBHBIE)
OpraHu3Mbl, aHAOMO03, YBPUTEPMHBIEC
OpraHU3Mbl, CTECHOTEPMHBIE OPraHU3MBl,
TEPMOPETYISIIUS.

XapakTepu3oBaTh JCUCTBUE
TEMIIEPATYPhl HA OPTaHU3MBI.

BBISBIATE 0COOCHHOCTH CTPpOCHUS U
KHU3HECOCATCIbHOCTH HOﬁKHHOTCpMHBIX

(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TETJIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTH MpUMEPHI MOMKWIIOTEPMHBIX
(XOJIOMHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX ) )KUBOTHBIX.
BbISBASATE OCOOEHHOCTH CTPOEHUS U
AKUZHEJEATEIIBHOCTH TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYNBBIX
pacTeHUMN.

[IpuBOIUTH IPUMEPHI TEMTONIOONBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHBBIX
pacTEeHUM.

[IpuBOAUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuornueckue BiaxXxHOCTB KaK 3KOJIOrMYECKUI PackpsiBaTh copepkaHue TEPMUHOB U
(dhakTopbl. BiaxxHocTh daktop. [Ipucnocobnenus pacTeHuit MOHSITHI: BIQXKHOCTh, TUAPOPUTHI,
KaK 3KOJIOTHYECKUI K MO/I/IEPKaHUI0 BOAHOTO OanaHca. TUrpOPUTHI, ME30(PUTHI, KCEPOPUTHI,
(hakTo Kiaccudukanus pacteHuit YKUBOTHBIE: BOJIHBIE, MIOJIYBOJIHBIE,
10 OTHOILLIEHHIO K BOJE. Ha3eMHBbIE.
[Ipucnoco6ieHust > kUBOTHBIX XapaxkTepu30oBaTh IEUCTBUE BIAKHOCTH
K U3BMEHEHHUIO BOJHOTO PEXHUMA. KaK 9KOJIOTMYECKOTo (haKTopa.
JleMoHCcTpanuu BrIsIBASITE 0COOCHHOCTH CTPOSHUS U
Tabauiiel v cxembl: «DU3NOIOTHYECKUE | )KU3HEACSATENbHOCTH PACTEHUI pa3HBIX
aJanTalyy )KUBOTHBIX ). AKOJIOTUYECKUX TPYIIT MO OTHOIIEHHUIO
O6opynoBanme: repbapuu pacTeHUM, | K BOJIE.
OTHOCSIITUXCS K TUTPOUTAM, [IpuBOIUTH IPUMEPHI PACTEHUH pa3HbIX
KcepoduTam, Me30UTaM, KOMHATHBIC | SKOJIOTMYECKHUX TPYIII IO OTHOIIEHUIO
pacTeHus JaHHBIX CPYIIIL. K BOJIE.
JlabopaTtopHnas paéora BrisiBnATH aHaTOMUYECKUE U
«AHATOMUYECKHE OCOOCHHOCTHU (U3HOIOrnYeCKrEe MPUCITOCOOTEHUS
pacTeHul U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJJHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOIHBIX,
MOJIYBOJIHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpenpl obutanus Cpenpl oOMTaHUs OpPTraHU3MOB: BOJHAs, | PacKkpbIBaTh collep:KaHue TEPMUHA

OpraHu3MOB

HA3eMHO-BO3/YIIIHAsI, TOYBECHHAS,
TITyOMHHAS TTOIMTOYBEHHAS,
BHYTpHOPTaHU3MeHHas1. OU3HNKo-
XUMHYECKHE OCOOECHHOCTH CPEJl
0OWTaHUS OPTaHU3MOB.

«cpenia OOUTaHUs.

XapakTepu3oBaTh OCOOEHHOCTH
BOJIHOM, HA3€MHO-BO31yIIIHOM,
MOYBEHHOM, TJTYOMHHO MOIIOYBEHHON U
BHYTPUOPTaHU3MEHHOU cpejl OOUTaHUS.
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[TpucmocoOeHns OpraHU3MOB K KU3HH
B Pa3HBIX Cpelax.

JdemoHncTpanuu

Tabauiel u cxeMbl: «Cpenbl OOUTaHUS
OpPraHU3MOB).

ObopynoBanme: KOJJIEKIUN
KUBOTHBIX, OOUTAIONINX B PA3HBIX
cpenax

CpaBHuBaTh GU3UKO-XUMUYECKHE
YCIIOBUS Pa3HBIX CPe/l OOUTaHUSI.
BoIsIBASITE 4epThl NpUCTIOCOOIEHHOCTH
OpPraHU3MOB K OOMTaHUIO B BOJHOM,
Ha3€MHO-BO3/1yIIIHOM, IOYBEHHOM,
BHYTPHOPraHU3MEHHOU Ccpelax
oOuTaHwusl.

[IpuBOIUTE IPUMEPHI OPraHU3MOB,
OOHMTaIOIIKX B Pa3HBIX Cpellax

7.6 | buonornyeckue buonornueckue purmel. BHenHue u PackpsiBaTh conepxaHne NOHATHS
PUTMBI BHyTpeHHUE pUTMbI. CYyTOYHBIC U «OUOJOTUYECKUE PUTMBI.

TOJINYHBIE PUTMBI. XapakTepu3zoBaTb 0COOCHHOCTH
[Iprcnoco6eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUHI TOJIMYHBIX OMOJIOTMUECKUX PUTMOB.
KU3ZHU. [IpuBOaUTH PUMEPHI TPOSIBIICHHUS
JlemoHcTpanun OMOJIOTMYECKUX PUTMOB Y pa3HbIX
Tabauiipl u cxembl: «buonornyeckue OpraHU3MOB.
PUTMBD». BbIsBIATH 4epThl MPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repbapuu u OPraHu3MOB K C€30HHBIM U3MEHECHUSIM
KOJUIEKIIMH PACTEHHUI U )KUBOTHBIX, YCJIOBUH KU3HH.
o0JaaronIMX YepTamMmu OnuchIBaTh CE30HHBIE SABJICHUS B )KU3HU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIPOCTPAHEHHBIX
VU3MEHEHUSIM YCIIOBUM KU3HU B CBOE€M MECTHOCTH

7.7 | Kuznenusie Gopmbl Ku3zHeHnsle (OpMBI OPraHU3MOB. PackpriBaTh conepxaHue NOHATHUSA

OpTraHU3MOB

[TonsaTHE 0 KU3HEHHOU hopMme.
JKuznenusie GopMbI pacTEHHUI:
JIepEBbs, KYCTApHUKH, KYCTAPHUYKH,

«OKU3HEHHasi opMa OpraHu3Mar.
BBISIBIIATE OCOOEHHOCTH CTPOCHHUS U
KHU3HEACITETbHOCTH PACTEHUH pa3HbIX
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MHOT'OJIETHUE TPaBbl, OHOJICTHHUE
TpaBsbl. JKu3HeHHBIE (HOPMBI KUBOTHBIX:
TUAPOOHNOHTHI, TEOOUOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOEHUS U
o0Opa3za >KU3HH.

JdemoHcTpanuu

Tabauitel v cxembl: «Ku3HEHHBIE
dbopmbI pacTeHmi», « Knu3HeHHbIe
(OpPMBI )KHBOTHBIX .

Oo0opynoBanme: repbapuu u
KOJUTCKITUN PACTCHUH M )KUBOTHBIX
Pa3TUYHBIX )KU3HEHHBIX (hOpPM

KU3HEHHBIX (HOPM.

[IpuBOAUTH NIpUMEPBI PACTEHUIN Pa3HBIX
KU3HEHHBIX (PopM.

BhIBASTE OCOOEHHOCTH CTPOEHUS U
KHU3HEICITEITbHOCTHU KUBOTHBIX Pa3HBIX
KU3HEHHBIX (PopM.

[IpuBOAUTH IPUMEPHI KUBOTHBIX
Pa3HBIX )KU3HEHHBIX (OpM

7.8

buornyeckue dpakTops

buornueckue pakropsl. Buas
OMOTHYECKUX B3aUMOJICUCTBUIA:
KOHKYPEHIIUS, XUITHUIECTBO, CUMOMO03
u ero ¢popmsl. [lapazurusm,
KOOmnepanus, MyTyaJIu3M,
KOMMEHCaIu3M (KBapTHUPAHTCTBO,
HaxJieOHN4ecTBO). Herpoduueckue
B3aUMOJEHCTBHUS (TOMUYECKUE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTUYECKUX B3aUMOIEHCTBUN JUTS
CYILIECTBOBAaHMS OPraHU3MOB B Cpelie
oburtanust. [I[pyuHIMT KOHKYPEHTHOTO
VCKIIFOUEHUSL.

JemoHcTpanumn

Tabauiiel ¥ cxembl: «IKOCUCTEMA

PackpriBaTh conep:xkaHue TEPMUHOB U
MOHATUIN: KOHKYPEHIIUS, XUII[THUYECTBO,
Mapa3uTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETpo(Uuueckue
B3aUMOJICCTBHUSI.

XapakTepu3oBaTh BUIbl OMOTUYECKHUX
B3aUMOJICICTBUM.

OOBACHITH CYITHOCTh KOHKYPEHIIUH,
XUIIHUYECTBA, Iapa3UTU3Ma,
MyTyaJlu3Ma, KOMMEHCaIN3Ma.
[IprBOaUTH IPUMEPHI OPTaHU3MOB,
YYaCTBYIOIIHUX B OMOTUYECKUX
B3aUMOJICMCTBUSAX Pa3HBIX TUIIOB.
OueHuBaTh 3HaU€HHE OMOTUYECKHUX
B3aUMOJICICTBUM JJIs CYIIECTBOBAHMS
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IIAPOKOJIMCTBEHHOIO JIECA,
«DKocucTeMa XBOWHOTIO JIeca,
«llenu nuTaHusa, «XHUIHUIECCTBO,
«[Tapasutnuzm», «KOHKypeHUIH»,
«CumOno3», «kKoMmMmeHcamuzm.
Ob6opynoBanme: KOUIEKIUU
YKUBOTHBIX, YU4aCTBYIOIIUX

B Pa3JIMYHBIX OUOTUYECKHUX

OpPraHU3MOB B cpejie OOUTaHUS.
OOOCHOBBIBATH JICUCTBHUE MPUHIIUIA
KOHKYPEHTHOT'O HCKJTFOUCHUS

B3aUMOEUCTBUIX
HToro yacos 110 Teme 9
8 Tema «IKo010rus BUA0B U MOILY JISIIIHID)
8.1 | Dkonorunueckue 3 DKOJOTMYECKUE XapaKTEPUCTUKHU PackpbiBaTh conepxaHue MOHATHS
XapaKTEPUCTUKHU nonyJsiuu. [lonmynsinus kak IO YJISILIAS».
MOMYJISALIMHI ouoJiornyeckas cucrema. Poib O1nieHuBaTh 3HaY€HUE HEOHOPOIHOCTH

HEOJTHOPOJHOCTH Cpeibl, PU3NIECKIX
O6apbepoB U OCOOECHHOCTEH OUOTIOTUH
BUJIOB B (JOPMHUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJsinui. OCHOBHBIE ITOKA3aTENN
NOIYJIALIMHU: YACIEHHOCTD, IIJIOTHOCTb,
BO3pACTHAs U NOJIOBASI CTPYKTYpa,
POXKIaEMOCTB, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHS.
JdemoHcTpanuu

TaOauip! ¥ cxembl: «IKOJIOTHYECKUE
XapaKTEPUCTHUKU TOITYJISILUN Y,
«IIpocTpaHCTBEHHAs CTPYKTYypa

cpelibl, pU3nYecKux 0apbepoB U
0COOEHHOCTEN OMOJIOTHUHA BUIOB

B (OPMHUPOBAHUH ITPOCTPAHCTBEHHOMN
CTPYKTYPBI ITOIYJISALIHM.

[IpuBoaAUTH pUMEPHI TOMYJIALAN
Pa3HBIX BUJIOB PACTEHUN U KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTMYECKHUE TTOKa3aTENn
NOMYJIALIMHU: YACIEHHOCTb, IJIOTHOCTA,
BO3pacTHas U MOJI0Basi CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMSL.
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IMOITYJIALIUI», ((BOBpElCTHBIe MupaMu bl
IMOIIYJIALIUN

8.2 | Dxomoruveckast DKOJIOTMYECKAs CTPYKTYpa NOMyJsAluu. | PackpeiBaTh copepkaHue TEPMUHOB U
CTPYKTYypa OueHKa YUCIEHHOCTH OMYJIALUY. MOHATUM: TUHAMUKA TOITYJISALNH,
MOITYJISILUH. JlnHaMuKa MOIYJISAIMK U €€ perysiius. | OMOTHYEeCKUI OTEHIIMAI ITOITYJIALUH,
JIvHamuKa nonyJsiuu bruoTtnyeckuii MOTEHIMAN MOMYJISIUA. | KPUBbIE BBIKUBAHUSA, (PAKTOPbI
U €€ perysuus MonenupoBaHue TUHAMUKU CMEPTHOCTH, EMKOCTb CPEJIbI.

nonyJsiuu. Kpusie pocTa OOBACHITH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nomyisiuuu. Kpuseie pa3MeleHrs 0co0ei MoMmysIIuu

BbDKMBaHUs. Perynsuus 4ynciaeHHOCTH | Ha 3aHMMaeMOM TEPPUTOPHUHU.

NOMYJISUUN: POJIb (haKTOPOB, OueHuBaTh OMOTUYECKUIN TOTEHIIMAII

3aBUCAIINX U HE 3aBUCSIINX OT NOMYJIALMI Pa3HbIX OPraHU3MOB.

IJIOTHOCTHU. DKOJIOTUYECKUE CTPATETUH | AHAIM3UPOBATh KPUBBIC POCTA

Bu10B (- u K-ctparerun). YUCIICHHOCTH MOMYJISIIIUU U KPUBBIE

JemoHcTpauumn BBDKUBAHHSL.

Tabauup! u cxembl: «CKOPOCTh OO60CHOBBIBATH MTPUYUMHBI CIIEP)KUBAHUS

3aCeJICHUS IOBEPXHOCTU 3EMIIU OMOTHUYECKOro MOTEHIIMAJIa POCTa U

Pa3JIMYHBIMUA OPTAHU3MaMU» MIPUYMHBI BCIIBIIIEK POKIAEMOCTH
y OTJIETIBHBIX OPraHU3MOB.
[lepeuncnarb (pakTopbl CMEPTHOCTH,
PEryJIMpyroLIue YUCIEHHOCTh
MOMYJISIIAN pACTEHUN U )KUBOTHBIX.
OnuceIBaTh 3KOJIOTMYECKUE CTPATET MU
BUJIOB

8.3 | Dxomornyeckas HHIIA [TonsiTue 00 HKOIOTUUECKOM HUIIIE PackpsiBaTh conepxxanue TEpPMUHOB U

BUA

Buaa. Mectoobutanue. MHOroMepHas
MOJIEJTb DKOJIOTUICCKON HUIIIH

MOHSTHUM: PKOJIOTHUYECKasl HUIIlA, BU/I,
apeall, UHBa3usl.
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Jx. N. XatunncoHna. Pazmepsl
3KoJiornyeckoi Humu. [lorenimansHas
Y peaJn30BAHHAs HUIIU.

Bupn kak cucrema nomyssinuidi. Apeasibl
BUA0B. BubI 1 UX KU3HEHHbIE
CTpaTeruu. JKOJIOTMUECKUE
SKBHUBAJICHTBL.

3aKOHOMEPHOCTH MOBEJICHUS U
MUTpaLMi )KUBOTHBIX. brosiornyeckue
VMHBA3UU YYKEPOJHBIX BUIOB.
JdemoHcTpanuu

[Toptper: /Ix. 1. XaTtunHCOH.
Tabuunel U cxeMbl: «Moaenb
3KOJIOTUYECKON HUIIH

JIx. . XaTunHcoHa».
O6opynoBanme: repbapum pacTeHU;
KOJUIEKI[MU )KUBOTHBIX.
JlabopaTopHas pabdora
«[IpucnocoOneHust ceMsiH pacTeHU

K PACCEIECHUIO»

XapakTepu3zoBaTb MHOTOMEPHYIO
MOJEJIb YKOJIOTUYSCKON HUIIIU

JIx. . XaTunHcoHa.

[IpuBOAUTE TIPUMEPHI HIKOJIOTHYECKUX
HUII Pa3HbIX BUJOB PACTEHUN U

KUBOTHBIX.
BBISBIATE OTIIMYME SKOJIOTUYECKON
HUIIIHA BU/IA OT €r0 MECTOOOUTAHUS.
I'paduueckun nzo6paxxathb
MHOT'OMEPHYIO MOJENb IKOJIOTMYECKOU
HUIIY JJ1s1 Pa3HBIX BUIOB.

BpIsSBIIATE IPUUYKHBI pa3anyui

B pa3zMepax 3KOJIOrM4E€CKON HUIIU

y Pa3HbIX BUJIOB PACTEHUM U )KUBOTHBIX.
AHaJIM3UPOBATH MPUYMHBI U
MOCJIECTBUS CMEHBI SKOJIOrMYECKON
HUIIN

Ntoro yacoB o Teme 9
9 | Tema «9K0/10TUs COOOIIECTB. JKOJIOTHIECKHE CUCTEMbI»
9.1 | CoobmecTBO 1 CoobmiectBa opranu3MoB. buorieHo3 u | PackpsiBaTh coiepkaHre TEPMUHOB U
OpPraHU3MOB — ero cTpykrypa. CBsizu Mexay MOHSITHI: OMOIIEHO3, OUOTOTI.
OMO1IEHO3 opraHu3MaMu B OHOLIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €ro

JdeMoHcTpanuu
Tabauiiel u cxembl: «CTpyKTypa

CTPYKTYpPBI: BHJIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
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6I/IOHGH033», «IKocucrTeMa
IMAPOKOJIHUCTBCHHOI'O JICCA),
«DKocHucTeMa XBOMHOTIO JIeca

[TepeuncnsaTh ¥ IPUBOIUTH IPUMEPHI
CBSI3€M MEXK/1y OpraHu3MaMHu
B OHMOLIEHO3€

9.2

DKocucTeMa

DKOCUCTEMA KaK OTKpbITasi CUCTEMA
(A.JIx. Tencnu). @yHKIMOHATBHBIE
OJIOKU OpPTaHU3MOB B DKOCHCTEME:
IPOIYIEHTHI, KOHCYMEHTHI,
peayuentsl. Tpoduueckre ypoBHHU.
Tpoduueckue 1enu u ceTu.
AOGuotnueckue 0J10KU S3KOCUCTEM.
[TouBbI ¥ WIIBI B 3KOCUCTEMAX.
KpyroBopot BeliecTB 1 NOTOK YHEPTUU
B DKOCUCTEME.

JdeMoHcTpanuu

[Hoptpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabuuibl U cxembl: «DyHKITMOHATBHBIE
IPYIIbl OPTaHU3MOB B 3KOCUCTEMEY,
«KpyroBoport BelecTB B 5KOCUCTEME,
«enn nutanus (macTOUITHAS,
JNETPUTHAS)».

Oo6opynoBanme: repOapuu pacTEHUI;
KOJUTEKIIMM HACEKOMBIX; Yyuesa MTHI] |
3Bepen

PackppiBaTh copepkaHrie TEPMUHOB U
TIOHSITHI: 9KOCHCTEMA, ITPOTYIICHTHI,
KOHCYMEHTBI, PEIYIIEHThI, TPOPUIECKUE
ypOBHH, Tpodudeckue (IUIIEBbIC) 1IeTH
U CETH.

Ha3biBaTh CTPYKTYpHBIC KOMITOHEHTHI
9KOCUCTEMBI.

XapakTepu3oBarb PYHKIIMHU U
MIPUBOJIUTH IPUMEPHI OPTAHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAHWH O PaCTeHUAX, Tpudax,
OaKTepusiX U KUBOTHBIX.

OmuceIBaTh KPYrOBOPOT BEIIECTB H
MOTOK SHEPTUH B IKOCUCTEME.
OOBSCHATH POJIH OPTraHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BELIECTB U IOTOKE SHEPIUH.
[IpuBOANTH IPUMEPHI OPTAaHU3MOB,
3aHUMAIOIINX Pa3HbIC YPOBHU
TpopuuecKuX mupamu.

CocTaBisTh CXeMbI IEPEHOCA BEIECTBA
Y DHEPrUM B IKOCUCTEMAX (LIenu
MTUTAHUS).
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CpaBHI/IBaTB HaCT6I/IIHHI>I€ n ACTPUTHBIC
OCIIN MU TaHMA

9.3 | Dxomoruveckue OCHOBHBIE TTOKA3aTEIU YKOCUCTEMBI. PackpreiBaTh copepxkanne TEpPMUHOB U
UPAMUJIbI buomacca u poaykuus. MOHSITHI: MPOAYKIMS, OroMacca,
DKOJIOTUYECKHE MUPAMUIbI YUCEN, AKOJIOTMYECKas MupaMu/Ia.
OroMacchl U YHEPrUu. XapakTepu3oBaTh NpaBUIIa
JemoHcTpanun AKOJIOTMYECKUX MUPAMUJL YHCET,
Tabauiibl U cXeMbl: «DKOJIOTHYECKAs OUOMAacChl U YHEPTUHU.
nMpaMuia 4ucein», «IKoIoruyeckas OOBACHITH TPUYUHBI PA3TUYUN
nupamMuia GuomMacchl, B MMPOJYKTUBHOCTHU Y PA3HBIX
«DKOoJNOru4ecKas mupamMuaa SHEPTUM» | SKOCUCTEM.
[IpuBOAUTH IPUMEPHI TPAKTUYECKOTO
MPUMEHEHUS MPaBWI HKOJIOTHUECKUX
nUpaMu/I.
CpaBHuBaTh OMOMACCY U MIPOTYKIIUIO
DKOCHUCTEM CYIIH U MUPOBOro oKeaHa
9.4 | UsmeHeHUs Jlunamuxa sxocucmenm. PackpriBaTh copepkaHue TEpMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. HOHSTHUI: CyKLIECCUSl, KITUMAKCHOE
CYKLIECCUU @nykmyayuu. HanpaBieHHbie COOOIIECTBO, CYKLIECCUOHHBIN ps/I.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccuu. [lepBuyHble 1 BTOpUYHBIE
CYKIIECCUU U UX IPUUUHBI.
AHTpONOreHHbIE BO3/1EHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiectBo. buopaznooOpazue u
MOJHOTa KPYyroBOpPOTa BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIECTB.

XapakTepru3oBaTh CYKI[ECCUMU:
NEPBUYHBIE U BTOPUYHBIE, TPUBOIAUTH
UX MIPUMEPHI U HA3bIBATh MPUUHHBI
CMEHBI COOOIIECTB.

CpaBHUBATh BpEMEHHBIE U KOPEHHbBIE
OMOreo1eHO3bl HA KOHKPETHBIX
npuMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yabTaThl IpoIecca
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JdemoHcTpanuu

Tabauiel u cxembl: «O0Opa3oBaHue
6omnoray, «I[lepBuunas cykieccus»,
«BoccranoBiieHue sieca 1mocie mnoxxapa

CMEHBI OMOTeOIICHO30B O] BIUSIHUEM
AHTPOTIOreHHOT0 (haKkTOpa

9.5 | [Ipuponnsie [IpupoaHbIE DKOCUCTEMBI. PackpsiBaTh coepkaHue TEPMUHOB U
HKOCUCTEMBI Oxrocucmemsvl 03ép u pex. Ikocucmemul | NOHATHI: GPUTOIUIAHKTOH, 300IJIAHKTOH,
Mopeti U 0Keanos. IKkocucmemuvl myHOp, | APyCHOCTb.
J1ecos, cmeneu, nyCMmulHto. XapakTepu3oBaTh IPUPOIHBIE
JleMoHCTpanuu 9KOCUCTEMBI, UX OCHOBHBIE
TaOauip! 1 cxembl: «IKOocUCTEMA KOMIIOHEHTHI (Ha puUMepe 03epa,
IMPOKOJIMCTBEHHOT O JIECAY, XBOMHOIO U IIUPOKOJIUCTBEHHOTO JIECA).
«2KocHucTeMa XBOMHOTO JIECay, OOBSICHATD MPUUUHBI Pa3IMUHOM
«JKocHucTEMA 03epar. OroMacchl IPOAYLIEHTOB U
OO0opynoBaHme: akBapuyM Kak MOJIETb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
dKeKypeus «IKCKypcust B TMIHYHBIA | COCTaB/IATh NACTOMIIHBIC U JJETPUTHBIE
ouoreoleHos (B 1yOpaBy, Oepe3HsIK, LEeNU NUTaHUS! TPUPOJHBIX SKOCUCTEM.
€JIBHUK, HA CyXOJIOJIbHBINA WU [IpuBOAMTH PUMEPHI OPraHU3MOB,
NOMMEHHBIN JyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOIMJIAHKTOHA,
300IJTAaHKTOHA, OeHTOCA.
O60CHOBBIBATH POJIb IPYCHOCTH
B ’KM3HU HA3EMHbBIX 3KOCUCTEM.
CpaBHuBaTh OMOMACCY U TPOTYKIIUIO
BOJIHBIX M HA3€MHBIX DKOCUCTEM
9.6 | AHTpOIIOTE€HHbIE AHTpPOIIOr€HHbIE IKOCUCTEMBI. PackpbIBaTh copepxaHue TEPMUHOB U
HKOCHCTEMBI ArposkocucremMa. ATpoLeHo3. HOHATHUI: arpO’IKOCUCTEMA, arpoLEHO3,
(arposKoCUCTEMBI) Paznuuuns Mexay aHTPONOT€HHBIMU U | MOHOKYJIBTYpA.
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IPUPOJAHBIMUA SKOCUCTEMAMH.
JemoHcTpanumn

Tabauiel ¥ cxembl: «ATPOLEHO3Y,
«KpyroBopor BeecTs 1 NOTOK
DHEPIUM B arpOLIEHO3E.
Oo6opynoBanme: repbapuun
KYJIbTYPHBIX U TUKOPACTYILIUX
pacTeHUM.

IKCKYypcus «IKCKypCHst

B arpo’KOCHUCTEMY (Ha IOJIE WIH

B TETUIMYHOE XO3SMCTBO)»

XapakTepru3oBaTh OCHOBHbIE
KOMIIOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOIUTH MPUMEPHI arpOIKOCUCTEM.
CocTaBisTh ey MUTaHUS arpoLeHo3a.
OOG0CHOBBIBATh MPUYUHBI HU3KON
YCTOMYUBOCTH arpodKOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI U
OPUPOTHBIE IKOCUCTEMBI.
XapakTepu30oBaTh pojib YelOBeKa

B COXpaHEHUH yCTONYHUBOCTHU
arpodKOCUCTEM

9.7

YpO0o3KOCHUCTEMBL.
DOKOMOHUTOPUHT

Ypb6o3kocuctembl. OCHOBHBIE
KOMIIOHEHTHI YPOO3KOCHCTEM.
I'oponckas ¢uopa u dayHa.

CuHaHTpoOnM3auus TOPOJACKON (payHBbl.

buonornueckoe n X035MCTBEHHOE
3HAYEHHE arpOIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHHUS
OCHOBHBIX B3aUMOJCHUCTBUN
OpPraHU3MOB B 9KOCHCTEMAX.

Ponv xackaonozo aghghexma u 6uoos-
20uUpuUKamopos (Kinouesvix 6u008)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHEPrUU U BEUIECTB MEXITY
CMEXHBIMH YKOCHCTEMaMH.

Y CTOMYMBOCTH OPraHU3MOB,

PackppIBaTh comepxkanne TEPMUHOB U
MOHATHH: YpOOIKOCUCTEMA,
CUHAHTPOIHU3AIMs, TOPOJCKas ¢uiopa,
ropojickas ¢payHa, SKOMOHUTOPHUHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI yPOOIKOCHCTEM.
OrnuceIBaTh OMOTOTUYECKOE U
XO35IUCTBEHHOE 3HAYEHUE
ypOOIKOCHCTEM.

[IpuBOAUTH IPUMEPHI U OLICHUBATH
COCTOsIHME YPOOIKOCHUCTEM CBOEH
MECTHOCTH.

BoIsIBIIATE 0COOEHHOCTH FOPOICKOM
¢opsl U payHsI.

CpaBHuBaTh YpOOIKOCUCTEMBI U
IPUPOTHBIC DKOCUCTEMBI
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MOMYJISILIMI U DKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX U aHTPOIIOI€HHBIX
BO3/1EICTBU.

Mexanuzmul 6030eticmeus 3a2ps3HeHU

PA3HLIX MUNO8 HA CYOOP2AHUSMEHHOM,
Op2aHU3IMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHAX, OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSA
AHMPONO2EHHO20 8030€LCMEUS.
Merononoruss MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOI€HHBIX
DKOCHUCTEM.

JemoHcTpauumn

Tabmauue! u cxembl: «IIpumepsl
ypOOIKOCHCTEM.

IIpakTuyeckas padora

«M3ydeHune u onrcaHue
ypOOIKOCUCTEMBIY.

JlabopaTopHasi pabora

«M3yueHne pazHooOpas3ust METKUX
MTOYBEHHBIX YJIEHUCTOHOIMX B Pa3HbIX
KOCUCTEMAX»

Htoro yacoB mo Teme

12
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10

Tema «buocdepa — rinodajbHas IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB Ouocdepbl

2

buocdepa — obmiennanerapHas
o0osouKka 3emiid, T/I€ CYIECTBYET WM
CylLIeCTBOBAaJa XU3Hb. Pa3BuTHne
MpeAcTaBIeHH 0 brocdepe B Tpyax
9. 3rocca. Yuenne B.U. Bepnaackoro
o ouocepe. Obnactu 6uochepsl u eé
coctaB. JKuBoe BeriecTBo Onocdeps! u
ero (pyHKIIUU.

JemoHcTpanumn

Ioptperst: B. 1. Bepraackuii,

9. 3rocc.

Tabmwmiel u cxembl: «I'eochepsl
3emin», «DyHKITUHU )KUBOTO BEIIECTBAY

PackpeiBaTh copep)kaHne TEPMUHOB U
HNOHSTHI: Onocgepa, KUBOE BEIIECTBO,
KOCHOE BEIIeCTBO, OMOKOCHOE
BEIISCTBO, OMOT€HHOE BEIIECTBO.
[TpuBoaUTH GOPMYIHPOBKH OCHOBHBIX
nosiokeHuu yuenus B. M. Bepnaackoro
0 buocdepe.

XapaktepuzoBatb 00JacTu Onochepsl u
UX COCTaB, Ha3bIBaTh 00J1aCTU
pacTipocTpaHEHUsI )KUBOT'O BEIIECTBA

B 000J109Kax 3€MJIH U BBISBIISTH
PUYUHBI €70 PA3TUIHOTO
pacmpezeneHusl.

[Tepeuucnsate GyHKIINN )KUBOTO
BerecTBa Onocdepsl (Trazosas,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHLEHTPAIIMOHHAs, OMOXUMHYECKAs).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3/CHCTBHS JKUBOTO BEIIECTBA HA
ouocdepy.

AHanM3upoBaTh U OIICHUBATH
OMOJIOTMYECKYI0 HH(POPMAITHIO

0 TTI00ATBHBIX HKOJIOTMYECKUX
npobeMax orocdepsl, MoTydyaeMyro

U3 pa3HBIX HCTOYHUKOB.
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OuenuBatsh Bkiaa B. 1. Bepnajckoro,
2. 310cca B CO31aHUE YUCHHUS
o duocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHMSI
ouocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouocdepnl. OcobeHHOCTH 6HoChepsI
Kak r100aJbHON SKOCUCTEMBI.
JlnHamMu4yecKkoe paBHOBECHE

B Onocepe. KpyroBopoTsl BelecTB U
OMOreOXMMHUYECKHE IUKITBI (YTIIepoa,
azora). PUTMUYHOCTD SIBICHUI

B Ouocdepe.

JdemoHcTpanuu

Tabauie! u cxembl: «I'eochepsl
3emuiny, «OyHKIIUH 5KUBOTO
BEIIECTBAY,

«KpyroBopot a3ora B mpupozae»,
«KpyroBopot yrieposaa B mpupoae»,
«KpyroBopot kucnopojia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOJIEN»

PackpsiBaTh comepxaHne TePMUHOB U
TOHATHUH: TII00aThbHAsI SKOCHUCTEMA,
JTUHAMUYECKOE PaBHOBECHE,
KPYTrOBOpPOTHI BEIIECTB,
OMOTCOXMMHYECKUE ITUKITBI.
XapakTepu3oBaTh 0COOCHHOCTH
o6unocdeps! kKak riodanbHON
9KOCHUCTEMBI.

Onpenensate GyHKINIO OHochepsl

B 0OecTieYeHUN OMOTEHHOTO
KpPyroBOpOTa BEIIECTB Ha IJIaHETE.
XapakTepru3oBaTh OCHOBHBIC
KPYTrOBOPOTHI: BOJIBI, YIIIEPO/Ia, a30Ta.
CpaBHHBaTh OCOOCHHOCTH KPYrOBOpOTa
Pa3TUYHBIX BEIIECTB.

OueHnBaTh 3HaUEHUE KPYTOBOPOTA
BEIIECTB TSI CYIIICCTBOBAHUS KU3HH
Ha 3emuie.

OOBACHATH POIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIIECTB.

BhISBIATE TUHAMUYECKOE PABHOBECHE
ouochepsl.
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[TpuBOANTH IPUMEPHI PUTMUIHOCTH
SIBJICHUH B Onocdepe

10.3 | 3oHATBHOCTH 2 3oHanbHOCTH Ouocdepsl. [TonsaTue PackpeiBath copepkaHue TEpMUHOB U
o6uochepsl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIN: MOHSITUI: OMOMBI, TYH/IPa, XBOIHBIE
OMOMBI CyIITH. TYH/ApA, XBOWHBIE JIeCa, CMEIIAHHbIE U | JIeCa, CMELIaHHbIE JIeca,

VY cToinunBoCTh ITUPOKOJIUCTBEHHBIE Jieca, CTEMH, HIMPOKOJIUCTBEHHBIE JIECA, CTENH,
ounocdepsl CaBaHHbI, yCTHIHU, TPONUYECKUE JIECA, | CABAHHBI, IyCTHIHU, TPOIMUYECKUE JIECa,
BBICOKOTrOpbsi. KnmuMar, pacTUTENbHBINA | BEICOKOTOPBSL.
1 )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3bIBaTh Ha KapTe U
CTpykTypa 1 (yHKIHS KHUBBIX CUCTEM, | XaPAKTEPU30BaTh OCHOBHBIE OMOMBI
OILICHKA MX PECYpCHOr0O IOTCHIMAJIa U Cymu.
o6uochepHbIX YHKITUA. CpaBHUBaTh 0OCOOEHHOCTH KJIMMATa,
JleMOHCTpALUH MOYB, PACTUTEIHHOTO U KUBOTHOTO
TaGawipl u cxembl: «KOCHOBHBIC OMOMBI | MUPa Pa3HbIX OMOMOB CYIIN 3EMIIH.
cymmny, «KnuMmatudaeckue mosca BbISBASATE TPUUMHBI 30HATBHOCTH
3emun», «Tynapa», «Taiiray, B Onocepe
«CMenaHHbIN JIec,
«[IInpoKonuCTBEHHBIN JIEC», «CTEnbY,
«CaBanHay, «IlycTbIHS»,
«Tponmueckui necy.
Oo6opynoBanme: repOapuu pacTeHUM
pa3HbIX OMOMOB; KOJUIEKIIMH KUBOTHBIX
Htoro yacoB o teme 6
11 | Tema «Yes10BeK 1 OKPY:KAIOUIAS CPeAA»
11.1 | BozneiictBue 2 DKOJIOTUYECKHE KPUBHUCHI U UX PackpsiBaTh conep:xaHre TEPMUHOB

YeJioBeKa Ha 6uocepy

pu4uHbl. Bo3aencreue yenoBeka
Ha 6uocdepy. 3arpsi3HEHHE BO3yILIHOM

W TIOHATHIA: aTMOoc(epa,
BEIIECTBA-3arPSI3HUTEIIH,
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cpenbl. OxpaHa Bo3yxa. 3arpsi3sHEHUE
BOAHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Pazpymenne noussl. Oxpana
IIOYBEHHBIX pecypcoB. M3MmeHenue
KJIIMATa.

JdemoHcTpanuu

Tabauibl ¥ cXeMbl: «3arpsi3HeHne
aTMoc(epbl», «3arpsi3HEHIe
ruapocepb», «3arps3HeHHE MOYBbDY,
«[TapHukoBbIii 3G HEeKT

MapHUKOBBIN 3PP EKT, «030HOBAsS
JIBIPAY, «KUCTOTHBIC TOMKIN»,
ruapocdepa, IBTpoduKaIms BOI0EMOB,
MOYBa, APO3Us OYUB, MECTULIUIBI,
SKOJIOTUYECKUN KPU3UC.
AHaJIM3UPOBATh aHTPOIIOTCHHBIC
dbakTophl BO3/IeHCcTBUS HA Onochepy
(poJib yenoBeKa B IPHUPOJIE) HA pa3HBIX
ATanax pa3BUTHUS YEJTOBEYECKOTO
oOmiecTBa.

XapakTepu3oBaTh ri00aibHbIC
AKOJIOTHYECKHE TIPOOIIEMBI;

OCHOBHBIE HUCTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHUN; IKOJIOTMYECKUE
po0JIeMBbl, CBSI3aHHBIC

C YBEITMYEHUEM TPAHCIIOPTA

B KPYIHBIX TOPOJIax; IBTPODUKAIUIO
BO/10EMOB; MOCJIEICTBUS 3arpsiI3HEHUS
BOJ XMMUYECKHMU BEIlIECTBAMU;
BO3JICMCTBHE YEJIOBEKA HA TOYBEHHBIN
IIOKPOB.

ApryMeHTupoBaTh 3HaYCHUE
JKOJIOTMYECKUX 3HAHUM B PELICHUU
BOIIPOCA O MOJJIEP)KAHUN YCTOMYUBOCTHU
ounocdepsr
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11.2

AHTpPOINOreHHOE
BO3JICUCTBHE

Ha PaCTUTEIIbHBIN U
YKUBOTHBIN MUP.
OxpaHna n0pupozsl

AHTpPONIOT€HHOE BO3ACHCTBHE

Ha PAaCTUTEILHBIN W )KUBOTHBIN MUD.
OxpaHa paCTUTEIBHOTO U JKUBOTHOTO
mupa. OCHOBHBIE PUHIIUIIBI OXPAHBI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMble MPUPOHBIE TEPPUTOPHUH
(OOIIT). boranuyeckue caapl U
300JIOTMYECKUE TMapKu.
JemoHcTpanumn

Tabauim! u cxembl: «Oco60

OXpaHsieMbI€ IPUPOHBIE TEPPUTOPHUI.

OobopynoBanue: pororpaduu
OXpaHSAEMBbIX PACTEHUH U )KMBOTHBIX
Kpacnoii kanuru P®, KpacHoit kHurn
pernoHa

PackpriBath copepkannue TEpMUHOB U
MOHATHUI: COKPAIICHUE
6ropa3zHoo0pasusi, OXpaHa MPUPOIBI,
0c000 OXpaHseMble TPUPOHBIE
tepputopun (OOIIT), 6oTanngecKuit
cajl, 300JI0rMYECKUN MapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
PacTEHHI U )KUBOTHBIX.

[IpuBOaUTH MPUMEPHI IPSIMOTO U
KOCBEHHOI'O BO3/ICICTBUS YEIOBEKA
Ha PACTUTEbHBIA U )KUBOTHBIN

MUp.

XapakTepu30BaTh NPHUHIIUIIBI
«BceMmupHO cTpaTeruy OXpaHbl
IPUPOIBI».

[Tepeuncnarb 0COOEHHOCTH Pa3TUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PaCIIONOKEHHBIX B CBOE MECTHOCTH.
Jloka3pIBaTh Ha MPUMEpPax ONACHOCTh
COKpaIlleHUs OMOJIOTMYECKOro
pazHooOpa3ust 3eMIIu.

[IpuBOOUTE IPUMEPHI PEAKUX U
MaJIOYUCJIEHHBIX BUJOB PACTEHUN U
’)KMBOTHBIX CBOE€M MECTHOCTH,
3aHECEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

PammonanpHOE
MPUPOAOTIOIB30BAHUE
U YCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
Pa3BUTHS YETIOBEYECTBA U TIPUPOJIBI.
ParnmonansHOE MPUPOIOIIOIE30BaHNE
U COXpaHeHue OMOJIOTUYECKOTO
pazHooOpa3ust 3eMIIn.

OO6mIre 3aKOHOMEPHOCTH
IJ100aTbHBIX KOJIOTHYECKUX
KkpusucoB. OcoOEHHOCTH
COBPEMEHHOT'0 KpHU3HCa U €T0
BEPOSITHBIC TTOCJIC/ICTBHSI.

Pa3BuTre MeTO10B MOHUTOPHUHTA
Pa3BUTHS OMACHBIX TEXHOT€HHBIX
TPOIIECCOB.

Cucmemnvbie ucciedo8anus nepexood
K pecypcocbepezatoujeli u
KOHKYPEHMOCNOCOOHOU dHepeemuKe.
Buonoeuuecxoe paznoobpasue u
ouopecypcol. Hayuonanvhule
uHgoOpMayUOHHbIE CUCEMD,
obecneuusarowue 00Cmyn

K UHGhopmayuu no cocmosHuio
OMOEIbHbIX BUOOB U IKOCUCHIEM.
OcHogul dKopeaburumayuy IKOCUcmem
u cnoco608 60pvovL

¢ OuonoepedicOeHusIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX
IKOCUCTEM.

PackpriBaTh copeprkaHue TEPMHUHOB U
NOHATUN: PallMOHAIIBHOE
IIPUPOJIOTIOJIB30BAHHUE, YCTOMUHUBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
AKOJIOTUYECKUI CIIC]I.

XapaxkTepu30BaTh OCHOBHBIE TIPUHITUTIIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U
PUPO/IBI.

OnuceiBaTh HEUCUEPIIAEMbIE U
ycuepriaeMble MPUPOIHBIEC PECYPCHI,
MOTYE€PKUBasi OTHOCUTEIILHOCTh
HEeUCUEPHaeMOCTH PUPOTHBIX
PECypCOB; XapaKTepU30BaTh MPOIIECCHI
UX BO3HUKHOBEHHUS U YCIIOBHSI CPEJIbI,
IpUBOAAIINE K UX (HOPMUPOBAHUIO.
PackpriBaTh nmpo0sieMbl palliOHATILHOTO
MIPUPOJIONIOJIH30BAHUS U HAXOAUTh MyTH
UX pelICHUs
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JdemoHcTpanuu
Tabuunel U cxeMsel: «Mojenu
YIPaBIISIEMOrO MUPa»

Htoro gacoB 1o Teme 6
PesepBHoe Bpems 8
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOIT'PAMME
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