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OenepanbHas pabodass mporpamMma Mo yuyeOHOMy mpeamery «buomorus»
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas o0siacTh «EcTecTBEHHO-HAay4YHBIE MPEAMETHI)
(mamee COOTBETCTBEHHO — MporpamMmMa MO0 OHWOJOTHHM, OHOJIOTHsl) BKIIOYAET
MOSICHUTEIIBHYIO 3aMHUCKY, COJIepKaHne O0yUYeHUs, INITAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 OMOJIOTHH.

[TosicHuTeNnbHAs 3amucKa OTpakaeT OOIIWE IETW W 3aJaud M3y4YeHHs OUOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEINOChUIOK K €€ W3YYEHHIO O0ydJarouuMHucH,
MECTO B CTPYKType Y4eOHOTO IJlaHa, a TakXkKe TMOIXO0Jbl K OTOOpYy COJepKaHus,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TTAaHUPOBAHUSL.

Conepxanue OOy4YeHHUSI PACKPBIBAET COJIEp)KATEIbHbIE JIMHUHM, KOTOPHIC
npeJiaraloTcs sl 00s13aTeIbHOTO M3YYE€HUSI B KaXJIOM KJIacCe Ha YPOBHE CPEIHETO
o01rero oOpazoBaHusl.

[Inanupyembie pe3ysnbTaThl OCBOCHHMS MPOTpaMMbl IO OHOJIOTHH BKIIOYAIOT
JUYHOCTHBIC, METalpeJAMETHBIC Pe3yJbTaThl 32 BECh MEPHOJ OOYYEHHUsS Ha YpOBHE
CpeaHero oo0I1ero oopa3oBaHus, a TaKKe MPEAMETHBIC JTOCTHKEHUsI 00yJaroerocs 3a
KaX]IbIH TOJ1 00yUeHHUSI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHEro o0IIero oopasoBanus pazpadboraHa
Ha ocHOBe DenepanpHoro 3akoHa ot 29.12.2012 No 273-®3 «0O6 obOpa3oBaHUH
B Poccuiickoit ®eneparuny, ®I'OC COO, Konneniuu mnpenojaBaHus y4eOHOTO
npeamera «buooTus» MU OCHOBHBIX MOJIOKEHUN (enepaabHOil pabodeil MmporpaMmbl
BOCIIUTaHUSI.

VYyeOunbiit npeamet «buonorus» yrnyonéunoro ypoBusa uzydenus (10—11 kmaccor)
ABIIIETCS OJHMM U3 KOMIIOHEHTOB TIpeIMeTHOM obOnactu «EcTecTBeHHO-Hay4YHbIE
npenmetb». CormacHo nonoxkeHussiMm @I'OC COO npoduinbHbie y4eOHBIE MPEIMETHI,
M3ydaeMble Ha YIIIyOJIEHHOM ypOBHE, SIBISIOTCS criocoOomM auddepeHnuanun 00ydeHus
Ha ypOBHE CPEIHEr0 O0IIero o0pa3oBaHusl U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM MPOQPECCUOHATBHBIM U BBICIIIUM
oOpa3zoBanueM. B To e Bpemsi Kaxablidi U3 ATUX y4€OHBIX MPEIAMETOB JOJIKEH OBITh
OPHUEHTHUPOBAaH HAa TMPUOPUTETHOE pEIICHHE O00pPa30BATEIBbHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 33/a4, CBS3aHHBIX C mpodopueHTanrerd oO0ydamuxcs ¢
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOI'O 3HAHUS, CBSI3AHHOTO
¢ Ouosorueit, MEIUITMHOM, YKOJIOTHUEH, TICHXOJIOTHEH, CIIOPTOM HITH BOCHHBIM JICJIOM.

[Iporpamma mo Ouonormm MaéT TPENCTaBICHUE O IEIM W 3aJadax H3y4eHUs
yueOHoro npeamera «buonorus» Ha yriayOoJIEHHOM YpPOBHE, OIMpEeseT 0053aTelIbHOE
(MHBapUaHTHOE) TPEAMETHOE COJIEpXKAHUE, €r0 CTPYKTYpUPOBaHUE MO pazdenam u
TeMaM, paclpeeleHue Mo KiaccaMm, PEKOMEHAYET MOCJIeI0BaTeIbHOCTh HU3yUYCHUs
y4eOHOro MaTepHayia ¢ y4¢TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTHUKU
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y4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH oOyuwaromuxcs. B mporpamme
no OWOJIOTMM pEeaju30BaH MPUHIUI MPEEMCTBEHHOCTH C M3YyYEHUEM OHOJIOrHU
Ha YypOBHE OCHOBHOro o0miero oOpa3oBaHus, Ojarojapsi 4eMmy IpOCMAaTpPUBAETC
HalpaBJICHHOCTh ~ Ha  NOCIEAYyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIEHUS, MPEJCTaBICHUN O 3I0POBOM 00pa3e KU3HH, HA BOCIIUTAHUE
Oepe’KHOro OTHOLIEHUS K OKPY’Karolllel npupoaHou cpeae. B nporpamme no 6uonoruu
TaKXKe I0Ka3aHbl BO3MOXHOCTH YyueOHOro mnpeamera «buonorus» B peanu3alnuu
tpeboBanuii PI'OC COO K T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
OpEeIMETHBIM pe3ysibTaTaM OOy4eHHUs] U B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
NO3HABATEIbHON  JeATeIbHOCTH  OOydYaloUuIMXcsi IO  OCBOEHHUIO  COJep:KaHUs
OMOJOrMYEeCKOTo 00pa30BaHMs Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

VYyeOubiii npenmer «buonorusi» Ha ypoBHE CpenHEro oOuiero o0Opa3oBaHMS
3aBepinaeT OMOJOrUYecKoe 00pa3oBaHKE B IIKOJIE U OPUEHTHUPOBAH HA PACUIMPEHHE U
yriayOiaeHue 3HaHUW OOydaromMXcs O >KUBOM MPHUPOJE, OCHOBAX MOJICKYJSPHOU H
KJIETOYHON OHOJOTHUU, SMOPHOJIOTUUM W OWOJIOTHMHM Pa3BUTHUS, TC€HETHKH, CEJIEKIIUH,
OMOTEXHOJIOTUH, IBOIIOIIMOHHOTO YUYEHHUSI U SKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha  yriayOJeHHOM  YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOyYalomuxcsi K TOCIHEAYIOIIeMYy TOJYyYeHHUIO
OMOJOTUYECKOTO 00pa30BaHMs B By3aX U OpraHU3alUAX CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanusa. OCHOBY €ro COJEp:KaHUsS COCTABIISIET CUCTEMAa OMOJIOTMYECKUX 3HAHMM,
NOJIYYCHHBIX TPU HU3YYCHHH OOYYalOUIMMHUCA COOTBETCTBYIOUIUX CHUCTEMATHYECKUX
pazziesoB OMOJIOTUM Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus, B 10—11 knaccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, paclMpeHbl U yriayOieHbl OMOIOTMYECKHE 3HAHUS
O PpAacTeHHUSX, JKHMBOTHBIX, Tpubax, OakTepwsIx, OpraHu3Me uYejJoBeKa, OOIIHX
3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJHUTEIBLHO BKJIIOYEHBI OHOJOTUYECKUE CBEICHUS
MPUKIIATHOTO U TOMCKOBOTO XapaKTepa, KOTOPhIe MOKHO MCIOIB30BATh KAaK OPUEHTHPHI
JUTS TIocJIeytomero Beioopa npodeccun. Bo3morkHa Takke HHTErparus OMOJIOrHISCKUX
3HAHHUU C COOTBETCTBYIOIIUMH 3HAHHUSIMHU, TIOJTYYCHHBIMU 00 YYaIOIIUMHUCS TIPU U3yUECHUU
busuku, Xumun, reorpaduu 1 MaTEMATUKH.

CtpykTypa mporpaMmbl IO OHWOJIOTHH OTpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOLIMOHHBIN MOAX0ABI K U3ydyeHuto ouosoruu. CoriacHo UM, W3y4aloTcs CBOMCTBa
1 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JJIS KUBBIX CUCTEM Pa3HOrO YPOBHS OpraHU3aluu,
ABOJIIOLIMKM OPraHUYECKOr0 MUpa Ha 3eMJie, COXpaHEHUs OMOJIOTUYECKOT0 pa3HOO0Opa3us
ma”eTsl. Tak, B 10 kmacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIIETOYHOW OMOJIOTHH,
SMOPHOJIOTUU W OHWOJIOTHMH DPAa3BUTHSA, TEHETUKH M CEJICKIMH, OWOTEXHOJOTHUH U
CUHTETUYECKOW OHMOJOTHH, aKTyaJlM3UPYIOTCS 3HAHHUS OO0ydYarommxcs 1Mo OOTaHHKE,
300JI0THH, aHATOMHH, (U3HOJIOTHH YelioBeka. B 11 kiacce m3ydaroTcsi 3BOIOIIMOHHOE
y4YEHHE, OCHOBBI DKOJIOTUU U yueHHue 0 ouocdepe.

VYuebOnsiil npenmer «buonorus» npu3BaHa 00ECIEeUnTh OCBOEHUE 00YYaIOIINUMUCS
OMOJIOTMYECKUX TEOPUU M 3aKOHOB, WJEH, MPUHIUIIOB U MPABUI, JIEKAIIUX B OCHOBE
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COBPEMECHHOM  €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, 3HAaHUM O CTPOCHUMY,
MHOroo0Opa3ui ¥ OCOOCHHOCTSIX KJIETKM, OpraHu3Mma, MONyJsluu, OHOIEHO03a,
AKOCHUCTEMBI, O BBIJIAIONINXCS HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX
B OWOJIOrMH, TPHUKIAJHBIX acreKkTax OWOJOTHYECKUX 3HaHuil. Jliga pa3BuTUsS U
MoJAepKaHUsI HHTEpeca 00yUJaroIIuxcsl K OMOJIOTHU HAPAlY CO 3HAUUTEIBHBIM 00bEMOM
TEOPETUYECKOTO MaTepuana B COAEpPNKaHUU MPOrpaMMbl 1O OMOJIOTUH MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAaHOBJICHMS W Pa3BUTHs TOM WM MHOM 00siacTh OMOJIOTrUH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyOeXKHbIX VYYEHBIX B PEIICHHE BaKHEHIIUX
OMOJIOTUYECKUX U IKOJIOTUYECKHUX TPOOIeM.

Lens uzyuenus yuyeOHoro mnpeamera «buonorusi» Ha YriyOJ€HHOM YpOBHE —
OBJIaJICHUE OOYYaIONIUMUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIIMOHATHLHON OpraHU3alluu
KUBBIX CHUCTEM pPa3HOr0 paHTa U MPUOOPETECHHUE YMEHUU HCIOJIb30BaTh ITH 3HAHUS
B (opmMupoBaHMM UHTEpeca K ONpeAeN€HHOM 00yacTh  NpoQecCuOoHAIbHOU
JeSITEIbHOCTH, CBA3aHHOW ¢ OWoyoTHe, WM K BbIOOPY Y4YeOHOro 3aBelCHUS
JUTSL IPOOJKEHHST OMOJIOTHYECKOT0 00pa30BaHus.

JlocTkenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM
ypOBHE 00€cTeunBaeTcs peluieHuEM CIeYIONUX 3a/1ay:

OCBOCHHE OOYYAIOUIUMHUCS CHUCTEMBbl OHOJIOTMUECKHX 3HAHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHLEMIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W
NpaBWJIaX, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAapTUHY MHpa;
O CTPOEHUH, MHOTro00pa3u U OCOOCHHOCTSAX OHOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJSLKsA, BUJ, OMOreoleHo3, Ouocdepa); O BBIIAIOMIMXCA OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUY;

O3HAKOMJICHHE OOy4YarmomMXCi C METOJaMH TO3HAHHUS JKMBOW TPUPOIBI:
UCCJIEIOBATEILCKUMHU METOJIaMU OUOJIOTHYECKUX HAyK (MOJICKYJSPHOM M KIETOYHOU
OMOJIOrHH, YMOPHOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKU U CEJICKITUH, OMOTEXHOJIOT U
Y CHHTETHYECKON OMOJIOTHH, TAJIEOHTOJIOTUH, SKOJIOTUH ); METOJIaMH CaAMOCTOSITEIbHOTO
IIPOBEACHUS OMOJIOTHYECKUX UCCIICIOBAaHUH B Ta0OpAaTOPUU U B MpUpojie (HabIoaeHue,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE);

OBJIaJlcHWE  OOYYaIOUIUMHUCS  YMCHUSMHU: CaMOCTOSITEIbHO ~ HaXOAUTh,
aHANMM3UPOBATh M HCIIOJNB30BATh OWOJIOTHYECKYI0 HH(OpPMAIMIO; TMOJIH30BATHCS
OMONOTUYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW, YyCTAHABIMBATH CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH U COIMATHHO-YKOHOMHUYECKHUMH U DKOJIOTHUYECKUMHU MPOOIeMaMu
YeJIOBEUYECTBA; OLIEHUBATH TIOCJIEACTBUSL CBOEH JEATEIbBHOCTH IO OTHOIIEHUIO
K OKpY’Karolel mpupoIHOM cpejie, COOCTBEHHOMY 370POBbBIO U 3I0POBBIO OKPYKAIOIINX
moned; Oo0OCHOBBIBATH MW COONIOAATh MeEphl NPOMHUIAKTHKH  HWHQPEKIIMOHHBIX
3a0oneBaHnii, TpaBuja TIOBEJCHUS B TMPUPOJIEC M oObOecrnedeHus Oe30MacHOCTH
COOCTBEHHOW IKM3HENEATECIPHOCTH B UYPE3BBIYAWHBIX CHUTYyalUsX TPUPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIE HAYYHBIE OTKPBITHUS
B 00acTH OMOJIOTUM;

pa3BuTHE Yy OOy4YarOUUXCA MHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
B IPOIIECCE 3HAKOMCTBA C BBIIAIOIIMMUCSA OTKPBITUSIMHU U COBPEMEHHBIMU



®denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriayOn€éHHBIH YpOBEHb)

UCCIICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMbIMH €I MpoOJeMaMH, METOA0JOTHEH
OMOJIOTMYECKOTO HCCIENOBaHMs, MTPOBEJACHHUS AKCIEPUMEHTATBHBIX HCCIEIOBAHUM,
pelieHrs OUOJIOTMYECKUX 3a]lay, MOJICTUPOBaHUSI OHOJOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCTIHTAaHNE Yy 00YYarOIMINXCs ICHHOCTHOT'O OTHOIICHHUS K KUBOU MPUPOJIE B LIETIOM
U K OTACTbHBIM €€ O0O0beKTaM | SIBICHHUAM; (POPMUPOBAHUE HKOJIOTHUYECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOIIeW KyJIbTypbl TOBEAEHHUS B TPUPOJE; MHTETPALNU
€CTECTBEHHO-HAyYHBIX 3HAHUU;

npuoOpeTeHme 00 y4JarOIIUMUCS KOMIIETCHTHOCTH B parroHaIbHOM
TPUPOJIOTIONH30BAHUH (COOJIIO/IEHUE TPABWII TIOBEJICHUS B MPHPOJE, OXPaHbl BHJIOB,
HKOCUCTEM, OMOChepbl), COXpaHEHUU COOCTBEHHOT'O 3/I0POBbSI U 3J0POBbS OKPY>KAIOIINX
monen (cobmoneHuss Mep npoduIakTUKU 3a00JeBaHui, oOecriedyeHne 0e30MacHOCTH
KU3HEICATCIPHOCTH B YPE3BBIYAMHBIX CHTYaIMsIX MPHPOJHOTO W TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BAHHUS OWOJIOTMYECKUX 3HAHUW W YMCHHH
B TIOBCETHEBHOM JKU3HU;

CO3/IaHME YCJIOBHM [IJIs OCO3HAHHOT'O BBIOOpa OOYYAarOIIMMHCS WHIUBUIYATHHON
o0pa3oBaTenbHOI TPAaeKTOPHH, CIIOCOOCTBYIOIICH MOCTIEIYIOIIIEMY
npoeCCUOHATBPHOMY CaMOOTIPEACICHUIO, B COOTBETCTBHH C WHAMBHAYAIbHBIMU
MHTEpEeCaMH U MOTPEOHOCTIMU PErHOHa.

OO6111ee Yyucio 4acoB, PeKOMEHI0BAHHBIX JUISl U3yYeHUs! OMOJIOTUY Ha YTIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xitacce — 102 yaca (3 gaca B Heznemnro), B 11 knacce — 102 gaca
(3 vaca B HezeIO).

Ot6op opraHu3anMoHHBIX (GOpPM, METOJOB U CpPEICTB OOy4YeHHs OHUOIOTHU
OCYIIECTBIISIETCSI C Y4€TOM CHEIU(UKH €ro COACpX aHUS U HaIMpaBICHHOCTH
HAa TPOJODKEHHE OHOJIOTMYECKOro O0O0pa3oBaHHs B  OpraHuU3alUsaXx CpPEAHETo
podeCcCHOHATBLHOTO U BBICIIEr0 00pa30BaHUSI.

OO0s3aTenbHBIM YCIIOBHEM MPU OOyYEHHH OHOJIOTMM Ha YIUIYOJIEHHOM YypOBHE
ABIIIETCS TPOBENCHHE JabOpaTOpPHBIX M TMpakTUdeckux pabor. Taxxke ydactue
OoOydJarommXcs B BBIMIOJIHEHUH TMPOCKTHBIX U Y4eOHO-HMCCIEAOBATENbCKUX padoT,
TeMaTHKa KOTOPBIX OMPEIENSIeTCS yYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.
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COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

Tema 1. buosiorus kak Hayka

CoBpemeHHasi OuoOJIOTHSI — KOMIUIEKCHass Hayka. KpaTkas ucTtopus pa3BUTHS
Oouosiornu. buonornyeckre Hayku ¥ U3ydaemble UMU MpoOsembl. DyHaaMEHTaIbHbIE,
MIPUKJIAJIHBIE U TTIOMCKOBBIC HAYYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owuojorud B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Owojorueil. 3HaueHHEe OMOJIOTHH
B IMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKAa: MEIMIMHE, CEJIIbCKOM  XO35ICTBE,
MPOMBIIUIEHHOCTH, OXPAaHE PUPO/IBI.

JlemoHcTpanuu

[Toptpersl: Apucrorens, Teodpact, K. Jluane#t, XK.b. Jlamapk, Y. JlapsuH,
V. T'apsen, I'. Mennens, B.U. Bepnanckui, MW.II. IlaBmoB, WN.MA. MeuHukos,
H.U. BaBunos, H.B. Tumodeer-Pecosckuii, /. Yorcon, ®. Kpuk, /[.K. benses.

Tabmumelr u  cxembl: «CBsi3p OuoJOTMM ¢ JApPYruMu Haykammuy, «Cuctema

OHMOJIOTMYECKUX HAYK».

Tema 2. ’)KuBble cUCTeMbI U UX U3yYeHHE

JXKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonorud. CBOMCTBA KUBBIX CHCTEM:
€QUHCTBO XHMMHUYECKOIO0 COCTaBa, JHCKPETHOCTh M ILEJIOCTHOCTh, CIOXHOCTh H
YHOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3AIMsI, CAMOBOCIIPOU3BECHHUE,
pa3IpakuMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy >KUBBIX CUCTEM: MOJICKYJISPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHW3MEHHBIN, MOIMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOTeOIeHOTHICCKHI),
ouochepnsrit. [Iporeccol, MpoucxoasIue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JXu3Hp Kak ¢opMa cyliecTBOBaHUsA Marepuu. Hayku, m3ywaromue >XUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3ALUY.

N3yuyenue >kuBBIX cucTeM. MeTtonbl Ouoniormueckoir Hayku. HaOmionenue,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMaru3anus, MeraaHanus. [loHsTthe o 3aBUCMMON WU
HE3aBUCUMOW nepeMeHHou. [lnanupoBaHue skcnepumenta. [loctaHoBka M mpoBepka
runote3. HyneBas rumoreza. IloHsTHe BBIOOPKM U €€ JOCTOBEPHOCTB. Pa30poc
B Ouonornyecknx maHHbIX. OIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJIbTATOB.
[IprunHbI HCKAXKEHUS PE3YIBTATOB dKCIiepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuipl 1 cxembl: «OCHOBHbIE MPU3HAKHU KU3HUY», «BUONIOrHYECKUE CUCTEMBDY,
«CBoOMCTBa XKUBOW MaTepumn», «YPOBHU OPraHU3alMM >KUBOU MPUPOIb», «CTpoeHHue
KUBOTHOM KJIETKN», «TKaHM IKHUBOTHBIX», «CHCTEMBl OpPraHOB YeEJIOBEUECKOIO
opranuszmay, «buoreounenosy, «buocdepar, «MeTo1bl U3yUeHUS KUBOU MPUPOIBD.

! Cozeprxanue porpaMMBl, BEIIETIEHHOE KYPCUGOM, HE BXOIHT B POBEPKY FOCYIAPCTBEHHOM HTOroBoit arrecraimu ([MA).
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O6opynoBaHue: 1abopaTopHOE 000PYAOBAHUE JIJIsl POBEICHUS HAOIIOICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTryeckas paboTa

«Mcmonp30BaHUe Pa3TUIHBIX METOIOB TIPU M3YyUEHUH KUBBIX CUCTEM.

Tema 3. BuoJiorusi KJieTku

Knerka — cTpyKkTypHO-QYHKIIMOHAJIbHASI €AMHMIA >KUBOro. McTopusi OTKpBITUA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIsann, M. llneiinen,
P. BupxoB). OCHOBHbIE TIOJIOKEHHSI COBPEMEHHON KJIETOYHON TEOPHUH.

MeTo1bl MOJIEKYIISIPHOM M KJIETOYHON OMOJOTMU: MUKPOCKOMUS, XpoMatorpadus,
anexkTpodope3, METOJl MEUYEHBIX aTOMOB, Aud@epeHlnanbHoe HeHTpUudyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcuposanuvix Klemok. DIEKTPOHHas
Mukpockonusi. Koughoxanvnas muxpockonus. Bumanvhoe (npudicusnennoe) uzyuenue
KIeMOK.

JleMoHCTpanuu

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

Tabmuupel 1 cxembl: «CBETOBOM MHUKPOCKOM», «IEKTPOHHBIN MHUKPOCKOID»,
«HcTopus pa3BUTHS METOJIOB MUKPOCKOTIUI.

OO6opylioBaHHe. CBETOBOM  MHUKPOCKON, MHUKpOMpENapaThl PACTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

[IpakTueckas pabora

«M3yueHne MeTOAOB KJIETOYHOM Ouosoruu (xpomatorpadus, 35eKTpodopes,
muddepennmansaoe nenrpudyruposanue, [1LP)».

Tema 4. XumMun4yeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTAB KJIETKU. MaKkpo-, MUKPO- U YIBTPAMUKPOIJIEMEHTHI. Boa u eé
pOJIb KaK pacTBOpPUTENS, pEareHTra, Yy4yacTU€ B CTPYKTYPUPOBAaHUM  KIIETKH,
TEIUIOPETYISIMU. MuHepanbHbIe BEIIeCTBa KIETKH, MX Ouoiormyeckas poisib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue  BewlecTBa  KIETKU. buonorndeckue noiaumepbl.  benkwu.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpykTyphl OenkoBoi Mosekynbl. [lepBuunas
CTpYKTypa Oelika, NenTuaHas CBsA3b. BTopuyHas, TpeTuyHas, YeTBEpTUYHAS CTPYKTYPHI.
Henatypamusi. CpoiictBa O0enkoB. Knaccudukamus 6enkoB. buonorndeckue ¢GyHKIAN
6enkoB. /lpuonvl.

VYrneBoasl. MoHoOcaxapuabl, OUCaXapuibl, OJUTOCAXapUIbl W MOJIUCAXAPUBIL.
OOmuii TIaH CTpOoCHUST U (PU3HKO-XMMHUYECKUE CBOWCTBA YrieBOJOB. bruomornueckue
(GYHKITUU yTIEBOIOB.

Jlumuner. T'wapodunsHO-rUAPOGOOHBIE CcBoiicTBAa. Kimaccudukanus IUMIUIOB.
Tpurmunepussi, Gochoaunuasl, BOCKH, CTEpOuabl. bromornyeckne GyHKIIUN JTUTUIOB.
O6mme cBoiicTBa  OHMONOTHYECKHX MEMOpaH —  TEKyd4ecTb, CIIOCOOHOCTh
K CaMO3aMbIKaHHUIO, MMOJYITPOHULIAEMOCTb.

Hykneunnoswie xwucnorel. JHK wu PHK. CrpoeHne HyKIEMHOBBIX KHUCIIOT.
Hyxneotunsl. [Mpunuun kommiementapaoctu. [Ipasuino Yapradda. Crpykrypa JHK —
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nBoOiHas cnupasib. Mecronaxoxaenue u ouonornyeckue ynkuuu JIHK. Buasr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmoisekynsl AT®. Makpospruueckue cBsi3u B Mmoisekyiae ATO.
buonornueckue @ynkiuu AT®. BoccTaHOBIEHHbIE MEPEHOCUMKH, UX (PYHKIUU
B KieTke. /[pyeue Hyxneosuompugpocpamor (HT®). CexBenupoBanue [JHK. Memoowt
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouonorus: OHOXMMHYECKHE U OUODU3UYECKHE UCCICAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMONEKYI. Modenuposanue cmpykmypwl u
@yHKYUli OUuOMONeKynl u ux Komniekcos. Komnvromepmuwvui ousaiin u opeanuuecKkutl
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JlemoHcTpanuu

IToptpetsr: JI. Ilonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

Juarpammel: «PacnpeneieHue XMMHUUYECKHUX SJIEMEHTOB B HEXHMBOW MPUPOJIE»,
«Pacrnipenenenue XUuMUYECKUX AIIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmumpr u  cxembl: «llepuoguueckas TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOAbI», «BemecTtsa B cocTtaBe Opranu3zMoB», «CTpoeHue
MoJIeKynbl  Oenka», «CTpyKTypsl OenkoBOM Moyekynb», «CTpoeHHe MOJIEKYI
yraeBoJoB», «CTpoeHne MOJIeKysl JIUNUAoBY», «HykinenHoBble KUCIOTB», «CTpoeHue
MoOJIeKyJbl ATD.

Oo6opyioBaHKe: XUMUYECKas MOCy1a U 000pyI0BaHHE.

JlaGoparopHasi pabora «OOHapykeHHe OEIKOB C TIOMOIIbI0 KayeCTBEHHBIX
peaKumn».

JlaGoparopHasi pabora «McciaemoBaHue HYKICMHOBBIX KHCIOT, BBIIEIECHHBIX
U3 KJIIETOK Pa3IuYHbIX OPTaHU3MOB.

Tema 5. CTpoeHue 1 PYHKIHHU KIETKHU

Tunel  KJIETOK: JyKapuoThyeckas W mHpokapuoruyeckas. CTpyKTypHO-
(G yHKIMOHAJIBHBIC 00pa30BaHMs KIICTKH.

Ctpoenune mnpokapuoThudeckoi kieTku. KieroyHas cTeHka OakTepuid U apXxeil.
Oco0OeHHOCTH CTpOoeHUsI TeTepoTpOodHON M aBTOTPOQPHON MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJib TPOKapHUOT B OMOIIEHO3aX.

Ctpoenre ¥ (GYHKIIMOHUPOBAHHME OYKAPUOTUYECKOW KJIeTKU. Ilma3zmatmdeckas
MeMmOpana (miazmanemma). CTpykTypa Imia3MaTHdeckod wmemOpanbl. TpaHcmopt
BEIIIECTB 4Yepe3 IUIa3MaTHUYeCKyl0 MeMmOpaHy: maccuBHBbIA (auddys3us, obOmerdyéHHas
mubdysus), axkTuBHBIA (NMEPBUYHBIA W  BTOPUYHBIA  AKTHBHBIA  TPAHCIIOPT).
[Tomynmponnmaemocts MemMOpanbl. PaboTa HaTpuii-KaauMeBOTO Hacoca. ODHAOIUTO3:
MUHOIMTO3, ¢aronmuto3. Ok3onuto3. Kierounas crenka. CTpykTypa u (QyHKIUH
KJIETOYHOU CTEHKH pacTeHUM, rpruOOB.

[uromnasma. I{uto3ons. Ilutockener. JIBwkeHwe muTomia3mMel. OpraHOUbI
kieTku. OpgHoMeMOpaHHbIE OpraHOUIBl KJIETKU: 3HJorazmarudeckas cetb (J1IC),
anmapaT ['oiabaku, JU30COMBI, UX CTpoeHHEe U (PyHKIuU. B3auMoCBs3b
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OJTHOMEMOpPAHHBIX OpraHoujoB KiIeTku. CTpoeHuEe TpaHyISIPHOTO PETUKYIyMa.
Mexanusm wnanpasnenus 6eaxos 6 IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. [nmankuii (arpaHyJfspHbIN) SHAOMIA3MATUUYECKUN PETUKYIIYM.
Cekperopnast (ynknus anmapata [onbmxu. Moouguxayus 6eakoe 6 annapame
Tonvoorcu. Copmupoexa benxoe 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutensHbIx KieToK. Knetounsrit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU I KIETKU: MUTOXOHJIPUH, TIIIACTUIBL. [Ipoucxoocoerue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc).
Crpoenue u GyHKIIMM MUTOXOHApUM U TiacTul. [lepBUuHbIe, BTOPUYHBIE U CIIOKHBIC
miacTuAbl  (OTOCHHTE3UPYIOIIUX  JYKApHOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUTIACTHI BBICIIUX PACTEHUH.

HememOpannbie opranouasl kinetku CrpoeHue U (PyHKIUM HEMEeMOpPaHHBIX
opraHoujioB kjeTku. Pubocomel. Ilpomescymounvie gunramenmoi. MUKpOPUIAMEHTHI.
Axmunogvie mukpoguiamernmol. MplllIeUHbIE KIETKU. AKmMuHO8ble KOMNOHEHNbl
Hemblueunvlx kiemox. Muxporpy6ouku. Kierounsrii nentp. CTpoeHUE U JIBHKEHHE
KIYTUKOB U pecHUYEK. MukpoTpyOouku mutoruiazmbel. lleHTpuons. benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyboouxkamu. MomopHvie 6enxu.

Anpo. O6omouka sapa, XpOMATHH, KapuoIUla3Ma, SJAPBIINIKH, WX CTPOCHUE U
bynkiuu. SAnepHsiii 6enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE pacCIoNOKEHUE XPOMOCOM
B UHTEpa3HOM s1ipe. Dyxpomamun u cemepoxpomamun. berku XxpomMaTiHa — TUCTOHBI.
Jlunamuka adepnou 060104KU 8 Mumo3e. Hoepuwviii mpancnopm.

Knerounsie BxmodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DJYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHCTpanuu

IToptpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabnuuel u cxembl: «CTpoeHUE DYKAPUOTUYECKON KIETKN», «CTpOoeHUE )KUBOTHOU
KIeTKN», «CTpOCHHE PACTUTENHHOMN KIIETKUY, «CTpOEHUE MUTOXOHIPUNY, «SApo»,
«CTpoeHne NpoKapuOTHIECKON KIETKU.

OOGopylioBaHHE: CBETOBOM  MHUKPOCKON, MHUKPOMPENapaThl  PACTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KJIETOK.

JlaGoparopnas pabota «M3ydeHue cTpoeHus KIETOK Pa3TUIHBIX OPTaHHU3MOBY.
[Ipaktuueckas pabora «M3yueHne CBONCTB KIETOUHON MEMOpPaHbD».
JlaGopatopHasi  pabora «MccnemoBanwe  1iazMonmM3a M JICTUIA3MOJIH3A

B PACTUTCIIBHBIX KICTKAX».
HDaKTI/I‘-IeCKaﬂ pa60Ta «I/IsyquI/Ie ABHJKCHHUA HOUTOINIA3MbI B PACTHTCIIbHBIX
KIICTKAax».

Tema 6. O0OMeH BelllecTB U NMpeBpallleHNe JHEPTUH B KJIETKe

AccuMWISIIMA U JUCCUMWISIUSA — JABE CTOPOHbI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: AaBTOTPOPHBI U TeTepOTPOPHBIA. YYacTHE KHUCIOpPOJa B OOMEHHBIX
npoiieccax. JHepreTuyeckoe oodecrieueHue kieTku: npespamieHue AT® B 0oOMEHHBIX
npoieccax. @epMEeHTATUBHBIN XapakTep peakluil KIETOYHOTro MeTadoiau3ma.

10
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@depMeHThI, UX CTPOEHHE, CBOWCTBAa M MexaHu3M JeicTBusa. Kodepmentsl. OTinuus
(GEepMEHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. belku-aktuBatopel W OEIKH-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMH OT Pa3IMYHBIX
(dbakTopoB.

[lepBUUHBII CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCULeHHbL
u oxcueennwlil pomocunmes y oakmepui. Ceemocodbuparowjue nuemeHmsl U NUSMeHmbl
peaxkyuonno2o yenmpa. Poib XjopormiactoB B mpouecce (orocuHTe3a. CeTtoBas u
TeMHOBas ¢azbl. Domoovixanue, Cz., Ca. u CAM-munsr pomocunmesa. lIpoiyKTUBHOCTb
¢orocunTeza. Bnusare pa3znuyHbBIX (PAKTOPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUYCHUE
doTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTPUQPUIPYIOIIHE
OakTepuu, Keie300aKTepuu, CepoOaKTEpUu, BOJOPOJAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOHbie opraHusaMbl. Buabl Opokenus. I[IpogykTel OpoxkeHHS U HX
UCTIOJh30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHWU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIC3HEH.

AdpOoOHBIC OpPraHM3Mbl. DTambl dHEPreTHYECKOro ooOmeHa. [loAroToBUTEIBHBIN
stam. ['mukonmmn3 — 6eCKUCIOPOTHOE PACHICTIICHUE TITFOKO3bI.

buonoruyeckoe oOkuciIeHHE, WIM KIETOYHOE JAbixaHue. Poilb MHUTOXOHApUU
B Ipolieccax Ouosormdyeckoro okucieHus. Lluxnmuueckue peakuuud. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpanno2o epaduenma npomonos. Cummes ATD:
paboma npomonnou ATD-cunmaswi. IlpenmyiiecTBa a3poOHOTO IMyTH OOMEHA BEIIECTB
nepea aHadpoOHBIM. DG (PEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JleMoHCTpanuu

IMoptpers: k. Ilpuctmu, K.A. Tumupszes, C. H. Bunorpaackuii,
B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabmumpr 1 cxembl: «DotocuHTe3), «IHEpreTUIecKuii ooMen», «brocuaTe3
6enka», «CtpoeHue GpepMeHTa», «XeMOCHUHTE3Y.

OO6opyioBaHKEe: CBETOBOM MHUKPOCKON, OOOpYJOBaHWE IS TMPUTOTOBICHHUS
MTOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHasi pabora «M3ydeHHE KaTAIMTHYECKONM aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTalas3bl)y.

JlaGopatopHas pabota «/3ydyenne pepMEeHTATHBHOTO PACIICIIIICHUS IEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KIIETKAX).

JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB (DOTOCHHTE3a 1 XEMOCHHTE3a).

JlaGoparopHas pabora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JBIXaAHUS».

Tema 7. HacsiencreeHHast MH(popManus M peajiu3anus eé B KJIeTKe

Peakuum ™atpuyHoro cunHresa. I[IpuHOHMN KOMIUIEMEHTAPHOCTH B PpEaKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HaciencTBeHHOM MHpopManuu. ['eHeTHYeCKuidl Ko,
ero coucTBa. Tpanckpunuus — MmatpuuHbld cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIUU:
KOMILIEMEHTapHOCT, AHTUNAPAJUICIIBHOCTD, ACHMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti xnemxe. Hexooupyrowue PHK.

11
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Tpancnsuusa u e€ srambl. Yuactue TpaHcnoptHbix PHK B OGuocunTtese OGenka.
VYcnoBus Ouocunresa Oenka. KogupoBanue aMuHOKUCTOT. Posib prbocoM B OMOCHHTE3E
Oeka.

Coepemennvie npeocmasneHus o cmpoeHuu e2enog. OpraHuzauus TeHOMa
y TPOKApHOT U JYKAPUOT. Peryisius akTUBHOCTH TEHOB y MPOKapwoT. | HMimoresa
onepoHa (. XKaxob6, XK. Mano). Monekyiapuvle mexanHuzmvl 3IKCHPeCcCUU 2eHO8
y aykapuom. Ponv xpomamuna 6 pezynsayuu pabomwl cenog. Perymsamuss oOMEHHBIX
porieccoB B KiieTke. KiieTounslii romeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HM W OONMratHelie mapa3utbl. CTpocHHE
NPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBHPYCOB, Oakrepuodaros. KusznewHbvlll YUK
JIHK-cooepocawux supycos, PHK-cooepacawux supycos, bakmepuogacos. Obpamuas
MPAaUCcKpunyus, pegepmasa, UHmezpasda.

Bupycnpie 3a0oneBanusi uenoBeka, *KUBOTHbIX, pactenuit. CIIN], COVID-19,
COIIMAJIbHBIC ¥ MEJIMIIMHCKUE TTPOOIICMBI.

Buoungopmamuxa: unmeepayus u awnamuz 6oavuwux maccusos («bigdata»)
CMPYKMYPHLIX Ouonocudyeckux oauuwvlx. Hanomexuonoeuu 6 6uonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobwvt 00cmasKu 1eKapcma.

JlemoHcTpanuu

[Toptpetsr: H.K. Konbros, /.M. UBaHOBCKHIA.

Tabmunpl u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuii kom», «Bupycei»,
«bakrepuodarmny.

[Ipaktuyeckas pabora «Co3nanue MOJIEIN BUPYCay.

Tema 8. 7ZKu3HeHHBIH IUKJ KJI€TKH

Knerounsrit nukim, ero nepuoas! u perymsius. Uarepdaza u mutos. OcobeHHOCTH
IPOIIECCOB, TMpoTekaronmux B wuHTepdase. IloaroroBka KIETKH K JEJEHUIO.
IIpecunTeTnueckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKHA U TMOCTCUHTETUYECKUU
(IpEeMUTOTHYECKUM ) TTIEPUO LI HHTEP(a3HI.

Matpuunbii cunTe3 JHK — pemmkanmsa. [lpunnuner permkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAILICIIBHOCTh. MexaHus3Mm
permukanuu  JJTHK. Xpomocombl. Ctpoenune xpomocom. Tenomepsl U TeloMmepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KApUOTHUM. JIWTJIOMIHBIN W TaruIOMIHBIN HAOOPHI
xpomocoM. ['oMonornunabie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jenenue kineTku — Muto3. CTaauu MUTO3a M TPOUCXOASAIIME B HUX IIPOLIECChl. THUIIBI
muTo3a. Kapnokunes u nutoknues3. buonornueckoe 3HaueHUE MUTO3A.

Perynsiiiust MUTOTHYECKOTO IMKJIA KIETKU. [Iporpammupyemas kieTouHasi ru0esnpb —
aroITo3.

Knerounoe sapo, xXpomMocombl, (yHKIMOHaIbHAs TEeHOMUKA. Mexanusmol
npoaughepayuu, oughghepenyuposxu, cmapernus u eubenu kiemox. «L{ugpposas knemrkay» —
buourngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIIEMKU.

JleMoHCTpanuu

Tabmuubl u  cxembl: <«OKWM3HEHHBIM IUKI KJIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmukanusa JTHK.

12



®denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriayOn€éHHBIH YpOBEHb)

OO6opyioBaHKE: CBETOBOM MHUKPOCKOIN, MHUKporpenaparsl: «MHUTO3 B KIETKax
KOPEIIKA JTyKay.

JlaGoparopHas pabota «M3yuyeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlaGoparopHas pabora «HaGmrogeHne MuTo3a B KI€TKaX KOHYMKA KOpEIKa JyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoenne u pyHKIUHM OPraHN3MOB

buonoruueckoe pazHooOpasue opraHuzMoB. OFTHOKJIETOUHBIE, KOJOHHUAJLHEIE,
MHOTOKJIETOUYHbIE OPTraHU3MBbl.

OCOOEHHOCTH CTPOCHUSI U IKUZHEACATETbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, JPYyTHE
npoTUCThl. KoJlOHHabHbIE OPraHU3MBl.

B3anmocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBbI
opranoB. OpranusM Kak einHoe 1enoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs,
MPOBOJIAIIAsl, OCHOBHas, MexaHuueckas. OcOOCHHOCTH CTpoeHHs, (QYHKIUH U
PAaCIIOJIOKEHHS TKAHEU B OpraHax pacTeHUM.

TkaHu >KMBOTHBIX W 4YeJOBEKAa. THUIMBI >XUBOTHBIX TKAaHEH: SNUTEIUANIbHASA,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHasg. (OCOOEHHOCTH CTpOoeHMs, (YHKIUA U
PACIIONOKEHUS TKAHEW B OPraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHbIe U TeHEpaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBbI
OPTraHOB JXKMBOTHBIX U yesioBeka. DyHKIIMKM OPTaHOB U CUCTEM OPTraHOB.

Omnopa Ttena opranu3moB. Kapkac pacreHuid. CkeneTbl OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbIii 1 BHYyTpeHHUU ckeneT. CTpPOEHHUE W THUIIbI
COEeIMHEHNS KOCTEH.

JIBib>KeHHe OpraHu3MOB. [[BIKEHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOUYHBIX PACTCHUI: TPOIIM3MbI U HACTHH.
JIB>KeHHEe MHOTOKJICTOYHBIX XKHBOTHBIX W 4e€JOBEKa: MbIIIeYHas cucrema. Peduexc.
CkeneTHbIE MBIIIIBI U UX paboTa.

IIutanue opranusmoB. [lornomeHne BOABI, YIIEKUCIOrO Ta3a U MUHEPAIBHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XUBOTHBIX. BHYTpPHUIIOJOCTHOE W BHYTPHUKIETOYHOE
nuieBapenue. [lntanne no3BOHOYHBIX )KUBOTHBIX. OT/AENbl MUIIEBAPUTEIBLHOIO TPAKTA.
[InmeBapurenbHble xkene3sl. [lnmeBapurenbHas cuctemMa 4enoBeka.

Jlpixanue opranu3MoB. /[pixanue pactenuid. Jlpixanue >xuBoTHBIX. J{uddy3us razos
gyepe3 MOBEPXHOCTh KiIeTku. KojkHoe jpixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. J[pIXaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. DBOJIIOLMOHHOE
YCIOXHEHHE CTPOCHUS JETKUX IMO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CcHCTEMA
YeJaoBeKa. MexXaHW3M BEHTWISALMMU JIETKUX Yy NOTUL M MIEKONUTAMUX. Perymanus
nbIxaHus. J{pixaTeabHble 00bEMBI.

TpaHCOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHcnopT
BEIIECTB Yy >XMBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue, KpOBEHOCHBIE COCYbI U KpOBb. Kpyru
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KpOBOOOpAIIEHHs. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenue y opranusmoB. Beinenenue y pacreHuil. BolneneHue y XKUBOTHBIX.
CoxkpatutenbHble Bakyonu. Opransl BbiaeneHus. OuiabTpanus, cekpeuus u oOpaTHOE
BCAChIBAHUWE KAK MEXaHU3Mbl paOOThl OpPraHoB BblAelieHHUA. CBSA3b NOJOCTH TeJa
C KPOBEHOCHOM M BBIJEIUTENBHON CHCTEMAaMHU. BbIeIEHNE Y TO3BOHOYHBIX KHUBOTHBIX
u yenoBeka. [louku. Ctpoenue n pyHkunonupoBanue Heppona. OGpazoBaHUE MOUU Y
YEJI0BEKA.

3amura y Opranu3mMoB. 3aliuTa y OJJHOKJIETOUYHbIX oprann3MoB. Criopbl OakTepuid
U LUCTHl MPOCTEUIINX. 3aluTa y MHOTOKIETOYHbIX pacteHuil. Kyrukyma. Cpencrsa
MMACCUBHOM U XMMHUYECKOU 3aIUThl. DUTOHIUIBIL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX NpPOW3BOAHBIE. 3aliuTa
opranuszMa ot 0oze3Held. MiMmyHHasi cucteMa denoBeka. KieToOuHbI U rymMopaibHBIH
UMMYHUTET. BpoxaEHHBIH W mpuoOpeTéHHBIN crnenuduueckuii uMMyHUTET. Teopus
KJIOHaIbHO-ceieKTUBHOTO uMMMyHHTeTa (I1. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXJIEHHONO MMMYHHUTETA B Pa3BUTHU
CHUCTEMHBIX 3a00JICBaHUM.

PazgpaxxumMocTh U peryisiuus y opranu3MoB. Pa3zgpakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxumMocTh U peryiasnus y pacTreHud. PocToBble BelecTa
U UX 3Ha4YCHUE.

HepBHas cuctema u pedekTopHas perysiius y >KMBOoTHbIX. HepBHas cuctema u eé
OTZEJIbl. DBOJIIOIMOHHOE YCIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBI Yy KMBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pedrektopHas myra.
be3ycnoBHbIE U yCIIOBHBIE PEQIICKCHI.

I'ymopanibHas perynsuus U SHAOKPUHHAs CUCTEMA )KUBOTHBIX U 4esioBeKa. JKesnessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [/[eiicTBUE TOpMOHOB. B3auMOCBsI3b HEPBHOU H
SHJOKPUHHOM crucTeM. | umoranaMmo-runoduszapHas cucTema.

JleMoHCTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuuet u  cxembl: «OOHOKJIETOYHBIE  BOJOPOCHH», «MHOTOKIETOUYHBIE
Bofopocany, «baktepumn», «IIpocrelimue», «Opraisl IBETKOBBIX pacTeHU», «CUCTEMBI
OpraHoB TO3BOHOYHBIX JXUBOTHBIX», «BHYTpEeHHee CTpO€HHME HACEKOMBIX», «TkKaHU
pactenuit», «KopHeBbie cucrembl», «Ctpoenue credns», «CTpoeHue JHCTOBOU
IJIACTUHKWY, « TKaHU KUBOTHBIX», «CKeleT uenoBekay, «[luieBapurtenbHas cucteMa,
«KpoBeHocHast cucremay, «/lpixatenpHas cucremay», «HepBHas cucremayn, «Koxay,
«MpbleyHass cucrema», «BbimenurenbHas cucrema», «DHIOKPUHHAsE CHCTEMay,
«Ctpoenue Mbine», «UMmmynuter», «Kuiieuynomnonoctusie», «Cxema NOUTaHUS
pactenuit», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHUE TUIIPBI»,
«CtpoeHue miaHapum», « BHyTpeHHee cTpoeHre J0KAEBOro yepBsa», «HepBHas cucrema
peiO», «HepBHas cucrema nsrymkuy, «HepBHas cucTteMa MNPECMBIKAIOIMINXCS,
«HepBnas cucrema ntuny, «HepBHasg cucrtema miekonutarommx», «HepBHas cucrema
yesoBekay, «Pediekcy.
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OO6opynoBaHUE: CBETOBOM MHMKPOCKOI, MHKPOMpEnaparbl  OJHOKIECTOUYHBIX
OpraHu3MOB, MUKPOTIPENAPaThl TKAHEW, PAKOBUHBI MOJITFOCKOB, KOJUIEKIIUU HACEKOMBIX,
UTJIOKOXKUX, KUBbIE AK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOdapuu pacTeHUN pa3HBIX
OT/EJIOB, BIAXHBIE TIPENaparbl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIUU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4eJioBeKa, OOOPYJOBaHME Jii JIEMOHCTpAIUU
MMOYBEHHOT'O W BO3JYIIHOTO MUTAHUSI PACTCHUMN, pacICIUICHUs Kpaxmaia U OEJIKOB MO0
nericterueM (pepMeHTOB, 00OpyAOBaHUE MJI JEMOHCTPAIMHU OMBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXAHMU3MA JBIXaTEIbHbBIX JBUKEHUMN, MOAEIU TOJIOBHOTO
MO3Ta pa3IUYHbIX )KUBOTHBIX.

Jlabopartopnas paboTta «V3yueHnue TkaHel pacTEeHUI.

JlaGoparopHas paboTa «/3yueHne TkaHeH KUBOTHBIX.

JlabopartopHas pabora «M3yueHune opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PazMHokeHMe U pa3BUTHE OPTAHU3MOB

dopMbl pa3MHOKEHHS] OPraHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner  Oecmonoro  pa3MHOMEHHUs: TOYKOBaHUE, CHOPYJSIUS, ¢parMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxxenue. [lonoBeie KineTku, Wi rameThel. Meio3. Ctaauu Meiiosa.
IToBenenne xpomocoMm B Meno3e. KpoccuHrosep. buomormyeckuil cmpiCil Meno3a U
N0JIOBOTO Mpouecca. Meilo3 U ero MecTo B dKU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoaspiiieBoe pa3Butue. ['ameroreHe3 y JKMBOTHBIX. [lonoOBBIE JKeme3bl.
OOpa3zoBaHne W pa3BUTHE NOJOBBIX KiIeTokK. Crnepmarorene3 u oorenes3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOPHUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOBbI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DOMOpHONOTHS — Hayka
O pa3BUTHUH OPraHu3MoB. Mopghozcenes — 00Ha u3 21a8HbIX NPOOIEM IMOPUONOSUL.
Konyenyus mopgoecenos u modenu mopghoceneza. Cranuu >MOpUOTeHe3a KUBOTHBIX
(ma npumepe unarymku). Jpobrnenue. Tumbsl apobnenus. /JemepmunuposanHoe u
HedepmuHuposanuoe opoobaenue. bnacmyna, munvt 61acmyn. OcobeHHOCTH NPOOIEHUS
MJIEKOMUTAOIIUX. 3apO/IbIIIEBbIE JUCTKH (racTpyssiuus). 3akiiaJKka OpPraHoB U TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOEe BIMSHUE 4YacTeld pa3BUBAIOLIETOCS 3apojbllia
(oMOpuoHanbHasi MHAYKIMS). 3aKiagka IUIaHa CTPOCHHS KUBOTHOTO KakK pe3yJbTar
MEpapXUYEeCKUX B3aMMOJICHCTBUN TeHOB. BnusHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
Pa3TUYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBOTHBIX. [locTamMOproHansHBI TIepuoa. [Ipsimoe n HenpsiMoe
pasButue. Pa3Butne ¢ Mmeramopdo3oM y OECIIO3BOHOUYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonorndeckoe 3HauYeHHE MPSIMOTO U HENPSAMOTO Pa3BUTHSA, HX PaCHPOCTPAHEHUE
B nipupojie. Tumsl pocTa ;KkMBOTHBIX. DAKTOPHI PETYISALMUUA POCTA KUBOTHBIX U YEJTOBEKA.
Cranun nocTAoMOPUOHAIIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4yesoBeka. [leprnoasl oHTOreHes3a
yesioBeka. CTapeHHe U CMEpPTh KaK OMOJIOTMYECKHUE MPOLIECCHI.

PasmuoxeHnue u pazButue pactenuil. 'ametodut u cnopodur. Meo3 B )KkM3HEHHOM
uukie pacrenuit. OOpazoBaHue crnop B mpoiiecce Meno3a. ['ameTorenes y pacTeHHid.
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OIUI0N0TBOPEHHE W PA3BUTHE PACTUTEIIBHBIX OPraHu3MOB. [[BOMHOE OMIOJAOTBOPEHUE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHuUE U pa3BUTUE CEMECHHU.

MexaHu3MBbl PETYIISIIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMOoHCcTpanuu

[Toptpersr: C.I'. HaBamun, X. lnemas.

Tabmuupt u cxembl: «BeretatuBHOe pasMHOkeHUE», «Tumbsl Oecrnosoro
pasMHOXEHUs», «Pa3zMHOXKEeHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE DBIJIEHBDY,
«Pa3MHOXeHue ruape», «Meio3», «XpoMmocombly, «l'amerorenes», «CrtpoeHue
SIMIEKJIETKH U CTIepMaTo30u1a», « OCHOBHBIE CTaUU OHTOTeHE3ay, «IIpsiMoe 1 Henpsmoe

pazBuruey, «Pa3BuTue Malckoro xxyka», «Pa3sutue capanum», «Pa3BuTue JATYLIIKW,
«/IBOMHOE OIIOJJOTBOPEHUE Y IBETKOBBIX pacTeHUi», «CTpoeHUEe CEMSH OJJHOI0JbHBIX
U JIBYJIOJIbHBIX pACTEHHI», « KU3HEHHBIN UK MOPCKOW KayCTh», <« KU3HEHHBIN UK
Mxay, «KW3HEHHBIN HUKIT NAIOPOTHUKAY, <« KU3HEHHBIN UK COCHBIY.

OO6opynoBaHUE: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl SHIEKIETOK U
CIIEpMaTO30M0B, MOAENb «L{MKII pa3BUTHS JISTYLIKI.

JlaGoparopHasi pabora «V3ydyeHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpEenapaTax.
[Ipaktuyeckas pabotra «BbIsSBIeHWE NPU3HAKOB  CXOJICTBA  3apOJbIIIEH

ITO3BOHOYHBIX ) KNUBOTHBLIX).
Ha6opaT01)Ha51 Da6OTa «CTpOGHI/IG OpraHoOB Pa3MHOKCHHA BBICIIIUX paCTCHHﬁ>).

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropusi cTaHOBICHUS W pPa3BUTHS TCHETHUKM Kak Hayku. PabGoter I'. MeHnnens,
I'. ne ®pwuza, T. Moprana. Posib oTeuecTBEHHBIX YUEHBIX B PA3BUTHU I'€HETUKHU. PabOThI
H.K. Kombroa, H.M. Basunosa, A.H. benozepckoro, TI'.JI. Kapneuenko,
10.A. ®ununyenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IIOHATHS W CHUMBOJBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuleNIbHBIE T€HBI, aIbTEPHATUBHbBIC TPU3HAKH, TOMUHAHTHBIA U PELICCCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UTOTa, YUCTasl JIMHHUSA, THOpUIbI, TeHOTHN, (GeHoTHun. OCHOBHBIC
METOAbl ~ TEHETHKH:  THOPHUJIOJIOTHMYECKHUN,  IUTOJOTHYECKHH,  MOJICKYJISIPHO-
FCHETUYECKHH.

JleMoHCcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konbsios, H.. BaBuios,
A.H. benozepckuit, I'.JI. Kapneuenko, F0.A. ®wmnuenko, H.B. Tumodeen-PecoBckmii.

Tabmuibl U cxeMbl: «MeTo bl TeHETUKNY, «CXEMBbI CKPEIIIMBAHUS.

JlaGoparopHas pabora «J/Ipo3oduia Kak 00BEKT FTeHETHYSCKUX HCCIICTIOBAHMIN.

Tema 12. 3axkoHOMepPHOCTH HACJEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiil 3akoH MeHaenss — 3akoH eAMHOOOpa3us
rubpunoB nepBoro nokosieHus. [lpaBuno gomuHupoBanusa. Bropoit 3akon Menaenst —
3aKOH paculeruieHusi Mnpu3HakoB. lluTonormyeckue OCHOBBI ~MOHOTHOPUIHOTO
CKpemuBaHus. [ umoresa 4yucToThl raMeT.
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AHanusupyroniee ckpemuBaHue. [IpoMeXyTOUHBIM XapakTep Hacled0BaHU.
Pacmiennenye npu3HakoB IIPpYU HENIOJTHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO
HacJe10BaHus npu3HakoB. L{utonornyeckue 0CHOBBI AUTUOPUIHOTO CKPEUIUBAHUS.

CuemnienHoe HacienoBanue rmnpu3zHakoB. Pabotrer T. Moprana. CuernseHHoe
HACJIEIOBAaHUE T'€HOB, HApyILICHUE CUCIUICHUSA MEXAy IeHamu. XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.

I'eneTnka moma. XpOMOCOMHBIM MEXaHU3M OIpENEeieHUus 1oJjia. AyTOCOMBI H
IIOJIOBBIE  XpOMOCOMBI. ['omMoraMeTrHeli M rereporaMeTHell 1os. ['eHeTnyeckas
CTPYKTYpa IIOJOBBIX XpoMOcoM. HacienoBanue nNpu3HaKkoB, CUEIICHHBIX C I10JIOM.

I'enorur kak nenocrHas cucreMa. [imenoTponus — MHOKECTBEHHOE JEUCTBUE I'eHA.
MHOX€eCTBEHHBIN aJIIeIIA3M. B3aumopericteue HEAJUICIBHBIX TEHOB.
KomniementaprocTs. Onucras. Ilonmumepus.

['eHeTHYeCKHII KOHTPOJb PAa3BUTHsI PACTECHUM, XKUBOTHBIX M YEJIOBEKA, a4 TaKKe
(U3HOTOTrHYECKUX TMPOIIECCOB, MOBEACHUS M KOTHUTHBHBIX (QYHKIUH. ['eHeTmyeckue
MEXaHM3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJACHCTBUS «XO3SUH — Mapa3suT» U

«XO3SIMH — MHUKpOOHOM». ['€HeTHMYeCKHe acCleKThl KOHTPOJsS W HW3MCHEHUS
HACJICJICTBEHHOW UH(OPMAITUU B IIOKOJICHHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpauu

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

Tabmumpl 1 cxembl: «llepBblii 1 BTOpoW 3akoHBI Menpaems», «TpeTuit 3aKoH
MeHnnens», «AHanu3upymollee CKpelrBanuey», «HenomHoe TOMHHUpPOBaHUEY,
«CrieruieHHOE HacIe0BaHKEe MPU3HAKOB y Ipo30duibl», «['eHetnka nonay, «Kapuotun
gyenoBekay, «Kapworun gpozodunsy, «Kapuotum nTuie», «MHOXKECTBEHHBIN
ajuienu3My, «B3anmopencTBrue reHoBY.

OO6opynoBaHue. MOAENb JUIS JEMOHCTpPAllUM 3aKOHOB €IWHO00pa3us THOpPHIOB
NEPBOTO IMOKOJEHUSI M PACIICTUICHUS MPU3HAKOB, MOJENb JJIS IE€MOHCTPALMU 3aKOHA
HE3aBUCHUMOTO HACJEAOBAaHUS MPU3HAKOB, MOJEIb [Jis JIEMOHCTPALMU CUEIJIEHHOTO
HACJIeI0BaHUS PU3HAKOB, CBETOBOW MUKPOCKOI, MUKpoIipenapar: «Jpozodumnay.

[Ipaktuueckas pabota «l3ydyeHune pe3ylbTaTOB MOHOTHOPUIHOTO CKpENIUBAHUS
y IPO30(HITBI.

[Ipaktuueckas pabota «V3yueHue pe3yJabTaTOB IUTHOPUIHOTO CKPEIIUBAHUS
y IPO30(HITBI.

Tema 13. 3axkoHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna W cpeAbl npu  QpopMHpOBaHMM  (EHOTHIIA.
N3meHunBoCcTh mnpu3HakoB. KauecTBEHHbIE W KOJIMYECTBEHHbIC MPU3HAKH. Bujisl
M3MEHYUBOCTU: HEHACTIEJCTBEHHAS U HACIIE/ICTBEHHASI.

MopaudukanuonHas  U3MEH4YMBOCTh.  Ponb  cpeapl B (pOpMHUPOBaHUU
MoaudUKauOHHONW M3MeHuuBocTU. Hopma peakumu npusHaka. BapuanuoHHBIN psif
u BapuauuonHas kpuBas (B. Horanncen). CpoiicTBa  MOIUPUKALIMOHHOM
M3MEHYUBOCTH.
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I'eHoTUnMueckass ”3BAMEHYMBOCTh. CBOMCTBA FEHOTUMMMYECKOW NU3MEHYMBOCTU. BUbI
F€HOTUMUYECKOW U3MEHUYUBOCTH: KOMOMHATUBHASI, MyTAaIlMOHHASI.

KomOunaTuBHasT W3MEHUMBOCTh. MeWO3 U TOJIOBOM MpOLECC — OCHOBA
KOMOMHATUBHOW H3MEHUYMBOCTHU. POJIb KOMOMHATHBHOW H3MEHUYMBOCTH B CO3JIaHUU
T€HETUYECKOr0 pa3HOOOpa3us B Mpejenax OHOrO BHUA.

MyTanmoHHas U3MEHYMBOCTh. BUAbI MyTaluii: F€HHbIE, XPOMOCOMHbBIE, TCHOMHBIE.
CnoHTaHHbBIC ¥ UHAYLIUPOBAHHBIC MyTallU. SII€pHBIE U HIUTOILIA3MATUYECKUE MYTALIUH.
ComaTtuueckue U nojaoBble MyTauuu. [[puurHbl BOSHUKHOBEHUSI MyTalvii. MyTareHsl u
UX BIUSHUWE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO TIpolecca. 3aKOoH
TOMOJIOTHYECKUX PsAIOB B HaciencTBeHHoM u3menunBoctu (H.W. BaBusoB). Buesnepnas
W3MEHUYUBOCTh U HACIIEICTBEHHOCTD.

Onucenemuxa u dNU2eHOMUKA, POJib INULeHeMU4ecKux Qakmopos 6 Hacie008aHUU
U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOE } OP2AHUIMOB.

JlemoHcTpanuu

IToptpertsr: I'. ne @pus, B. Noranucen, H.W1. BaBuinos.

Tabmuip! u cxembl: «Bubl UIBMEHUUBOCTHY, «MoauduKkamoHHas U3MEHYHUBOCTDY,
«KomOuHaTUBHAsE W3MEHYHMBOCThHY», «Meio3», «OmnomoTrBopeHuey, «leHetndyeckue
3a00J1eBaHMS YEJIOBEKa», «BUIbI MyTaIuiiy.

OO6opylioBaHKE: KUBBIE U TepOapHbIe IK3EMIUIIPhl KOMHATHBIX PACTEHUHN, PUCYHKH
(doTorpadun) )KUBOTHBIX C PA3TUYHBIMU BHIAMU U3MEHYUBOCTH.

JlaGopatopHasi pabGora «MccrnenoBanue 3aKOHOMEPHOCTEH MOIAUGBUKAIIMOHHON
U3MeHYNBOCTU. [locTpoeHne BapruallMOHHOTO PsAJla U BApUALIMOHHON KPUBOM».

[Ipaktuyeckas padora «MyTanuu y 1po30(uiibl (Ha TOTOBBIX MUKpOTIpEnapaTax ).

Tema 14. I'eHeTnKa Yesi0BeKa

Kapuotun denoBeka. MexnyHapoaHass mOporpamMma HCCIEIOBaHUS TE€HOMaA
gyenoBeka. MeToabpl M3YYeHUs T'€HETHKH YejloBeKa: MeHeaIoTMYeCKU, OJM3HEIOBBIH,
HATOT€HETUYECKUM, TOIMYIALUOHHO-CTATUCTUYECKUM, MOJIECKYJISIPHO-TCHETHYECKHUM.
CoBpeMEHHOE  OMpEAEICHHWE  T€HOTHNA:  I[OJHOTE€HOMHOE  CEKBEHHPOBAHHUE,
FEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomombo [II[P-ananu3za. HacnencrBeHHbie
3a0oneBaHusl 4enoBeka. [€HHBIE U XPOMOCOMHBIE OO0Je3HHM uYenoBeka. bone3Hu
C HAcJEeJCTBEHHOM MpEapacroJOKEHHOCTbIO. 3HAYEHUE MEIUIMHCKOM T'E€HETUKH
B TMPEJOTBPAIIEHUN U JICYCHUU TEHETHYECKUX 3a00JIeBaHMI deloBeka. Meauko-
F€HETUYECKOE KOHCYNbTUpOoBaHHE. CTBOJOBBIE KIETKUA. [lOHSATHE «TE€HETUYECKOTO
rpy3a». ODTHYECKUE AacHeKThl HCCIEJOBAHUM B 00JIaCTM PEAAKTUPOBAHMS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckne  (hakTOpHI MOBBIIEHHOU YyBCTBUTEIBHOCTH YeJI0BEKa
K (U3UYECKOMY W XHUMHYECKOMY 3arpsi3HCHHIO OKpYyXaromed cpenbl. |'eHeTmueckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSAM.

JleMoHCTpanuu

Tabmuubslt u cxembl: «Kapuotun uyenoBekay, «MeToabl H3yYEHUSI TEHETUKU
4yesoBeKkay, «l 'eHeTrnueckue 3a00JIeBaHUs YEIOBEKa.

[IpakTryeckas pabora «CocTaBiaeHUE U aHATU3 POJTOCIOBHOM .

18



®denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriayOn€éHHBIH YpOBEHb)

Tema 15. Cesiekiiusi OpranusmMoB

JloMecTukamuss U ceneKkuus. 3apOoXKJICHUE CEJICKIMU W JIOMECTUKALHUH. YUYEHHE
H.U. BaBunosa o llenTpax mpoucxoxaeHuss U MHOT0oOpa3usi KyJbTYPHBIX PacTCHUMU.
Ponp cenexkuuu B CO3IaHMM COPTOB PACTEHHM W MOpOA KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHX  PSJOB B  HACIEICTBEHHOW  HW3MEHUYMBOCTHU
H.U. BaBusnosa, ero 3HaueHue AJis CEJICKIIMOHHON PabOTHI.

Metonbl  cenekMOHHOM paboTbl. McKyccTBeHHBIH OTOOp: MacCOBBIM U
WHJMBUAYabHBIA. DTanbl KOMOMHAIIMOHHON cenekuuu. VcnpiTaHue npou3BoguTeNeH
o MOTOMCTBY. OTOOp MO reHOTHUITY ¢ MOMOIIBIO OIIEHKH (DEHOTHUITAa TOTOMCTBA U OTOOP
10 TeHOTUNY ¢ momonisto ananuza JHK.

NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHONW pa0doThl. PannaiimoHHbiil u
XUMHUYECKUI MyTareHe3 Kak HMCTOYHUK MYTallui y KYJbTYPHBIX (POpPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEJAKTHUPOBAHUS M METOA0B pekoMmOuHaHTHBIX JIHK
JUIS1 TIOJTYYE€HUS UCXOJHOTO MaTepuaia JJjisi CEJICKIINH.

[Tomyuenue monurmion0B. BHyTpuBUa0Bas rudpunusaius. ban3kopocTBeHHOE
CKpellMBaHue, Wi HHOpumuHr. HepoacTBeHHOE CKpelmMBaHWE, WU ayTOPHIUHT.
I'etepo3uc u ero mpuuuHbl. Mcnons3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubpuamzanus. llpeogonenue Oecruionusi MEXBUIIOBBIX THOPUIOB. JloCTHkKeHUS
CEJIEKLIMM PACTEHUI U KUBOTHBIX. «3e1éHas pesonoyusy.

CoxpaHeHue M HM3y4YEHUE T€HETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKAX POAWYEH Ui CO3JAaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYyp. M3yuenue, coxpamenue u YNpagieHue 2eHemuyecKuMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICAO0BBIX — JHCUBOMHLIX 8  Yelsax  VIy4uleHUs]
CYUecmeyiowux U Co30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUcjie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCe008aHUll, Nepedosblx uoeu u
NepCneKmuBHbIX MexXHON02ULL.

JleMoHCTpanuu

IToptpetsr: H.W. Basunos, 1.B. Muuypumn, I'./]. Kapneuenko, I1.I1. JIykpsneHko,
B.JI. Acraypos, H. bopinoyr, JI.K. benses.

Tabnutel n cxembl: «lIeHTPBI MPOUCXOKACHUS U MHOTOOOPa3usl KyIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKHX pPAJIOB B HACIEICTBEHHON W3MEHUYMBOCTH,
«Metopsl cenexiuny, «OTaanéHnas ruopuauszamnusy, «MyrtareHes».

JlaGoparopHasi paGora «/3ydeHune COpPTOB KyJIbTYpHBIX PACTCHHH W TIOPOJ

JOMAIITHUX )KUBOTHBIX.

Jlaboparopnas pabota «M3yueHrie METOI0B CENEKIIMU PACTCHUI».

[Ipaktuueckas pabora «IIpuBuBKa pacTeHHII.

Okckypcuss «OCHOBHbIE METOABI W JIOCTUXKEHHUS CEJIEKIMH PACcTeHUH W
KUBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO, MJIEMEHHYIO (epMy, COPTOMCIBITATEIbHbBIN
Y4aCTOK, B TEIJIMYHOE XO3SIMCTBO, B JAOOPATOPUIO arpOyYHMBEPCUTETA WM HAYYHOTO

LEHTPa)».
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Tema 16. BuoTexXHO0JI0TUSl M CHHTETHYECKAS OMOJIOTHS

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHbIC U TKAHEBBIEC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKA. TpaauiinoHHas OMOTEXHOJOTHS: XJIeOOMeUeHue,
MOJTy4YeHHUE KHUCIIOMOJIOYHBIX MPOAYKTOB, BUHOJAEIHE. MUKPOOUOTOTUYECKUN CUHTES.
OOBEKTh MUKPOOMOJIOTHYECKUX TexHonorui. [IpousBoacTBO Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3naHne TEXHOJOTM W MHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHHSI T€HOMOB C IIE€JIbIO TOJIYYEHHUS] OPTaHU3MOB M UX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEYAIOIIUECS B IPUPOJIC€ OMOCUHTETUYECKUE TTYTH.

Knerounas wumnxenepus. Meroasl KyJabTypbl KJIETOK M TKaHEW pacTeHUU U
#*uBOTHBIX. KprobGanku. ComaTudeckas ruOpuau3aius 1 COMaTHIECKU SMOpHUOTeHE3.
Hcnonb3oBaHue ramiouioB B CEIEKUUM pacTeHUil. [lonyueHue MOHOKIOHAIbHBIX
anmumen. Mcnonv3zosanue MOHOKIOHANbHBIX U NOIUKIOHATLHBIX AHMUMENL 8 MeOUYUHe.
HckyccTBEHHOE OIIOJOTBOPEHHUE. PEKOHCTPYKIUSA SAWIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTOJ TpaHCIUIAHTAIlMU SJep KIETOK. TexHonocuu 0300posienus,
KVIbMUBUPOBAHUsL U  MUKDOKIOHANLHO20 — DA3ZMHONCEHUSL  CEebCKOXO3AUCTNGEHHbIX
KYJIbmyp.

XpoMocoMHass © TeHHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanusmos.
JIoCTH>KEHUST ¥ TIEPCIIEKTUBBI XPOMOCOMHOW M T€HHON HMH)KEHEPUH. DKOJIOTHYECKHE U
ATUYECKHUE TPOOIeMbl TeHHOW UHXKEHEPHUH.

MenunuHckue OuorexHosnoruu. IloctreHomuas unudposas MenunuHa. [I1[P-
JTMarHocTuka. MeTtaboIOMHBIN aHalli3, TEHOIICHTPUYECKUM aHalIu3 MpOoTeoMa YeloBeKa
JUIsl OLEHKU COCTOSIHHS €ro 370pOBbsl. MCIonb30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepus A pa3pabOTKH  (PyHIAMEHTAJIbHBIX OCHOB
MEIULIHUHCKAX TEXHOJOTHUM, CO3MaHUsl KOMILJIEKCHBIX TKaHEH COYETAaHWEM TEXHOJIOTHUM
TpéXMepHOro  OmompwHTHHTa W ckaddonauHra a1 pelmeHus  3ajaad
MEePCOHATU3UPOBAHHON MEAUIIUHBI.

Coznanre BEeKTOPHBIX BaKIMH C IEJbI0 00ecredeHns] KOMOMHUPOBAHHOMN 3alllUThI
oT BO30ynuTenei OPBUH, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkimonupoBanust PHK-conmepkammx BUPYCOB, BBI3BIBAIONIUX 0CO0O OMNACHBIC
3a00JIeBaHUS YEIIOBEKA U JKUBOTHBIX.

JleMoHCTpanuu

Tabmuubsl 1 cxembl: «Mcrnonb30BaHHEe MHUKPOOPTAHM3MOB B MPOMBIIIJICHHOM
npou3BoJcTBeY, «Kiietounas unxeHepus», «I eHHast HUHKEHEPUSD.

JlaGoparopHas pabora «M3ydeHne 00beKTOB OMOTESXHOIOTHI.

[Ipaktuueckas pabora «llomydeHrne MOIOYHOKHUCIIBIX TPOTYKTOBY.

Okckypeusi  «buotexHosnoruss —  BaxHEWIIas ~— MPOU3BOAUTENBHAS  CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHne u pa3BuTHE IBOJIOLIMOHHBIX MPeCTABIEHUI B OHOJIOTHH

OpomonnonHas teopus Y. lapsuHa. [Ipeanocsuiki BOSHUKHOBEHUS JaPBUHUA3MA.
KwusHp u HayuHas aestenbHOCTh Y. J[apBuHa.

JIBrmokymue cuibl dBodouMHd BUAOB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTD
pPa3MHOXEHUS! OPraHU3MOB, HACJIEICTBEHHAs! N3MEHUMBOCTh, OOpH0Oa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnyeckoir Teopun 3Bomtonuu (CTD). HeltpanwHas Teopus
sBomoIMU. CoBpeMeHHas 3BOJIIOLMOHHAs OMOJIOrusl. 3HaUYE€HUE SBOIIOIMOHHON TeOpuu
B (OpMHPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpanuu

IToptpetsl: Apucrtorens, K. JIunneit, 2K.b. Jlamapk, 2.0K. Cenr-Unep, XK. KroBbe,
Y. Mapsun, C.C. YerBepukos, W.W. [lImaneraysen, x. Xonneitn, [.K. benses.

Tabmumpr 1 cxembl: «CucteMa >xuBoil npupoasl (mo K. Jluanaero)y», «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm ¢QopmupoBanus MNpuUCocoOIeHUN
y pacTeHuid W KUBOTHbIX (mo Jlamapky)», «Kaprta-cxema Mapuipyra MyTEHIECTBHS
Y. lapBunay, «Haxonku Y. [lapsunay, «@opmbl 00ps0ObI 32 cyriecTBoBaHUE Y, «[lopoab
ronyOei», «MHoroobpasue KyIbTypHBIX (opM KamycTbl», «l[lopoasl momamrHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (1o Y. JlapBuny)», «Cxema
COOTHOUIEHHUS NBIXKYIIUX CHJI 3BOJIONUN», «OCHOBHBIE MOJOKEHHUSI CUHTETUYECKOU
TEOPUU IBOJIFOLIN.

Tema 2. MUKpPOIBOJIIOHUSA U €€ pe3yJIbTaThl

[Tonynsmus Kak 3IeMEHTapHas eqUHULIA 3BOJIIOIUU. COBpEMEHHBIE METOABI OLIEHKU
TeHETHYECKOr0 pa3HooOpas3usi U CTPYKTYphl momyisiuuii. M3meHenwe reHodoHaa
NOMYJIALIMM  KaK 3JIEMEHTApHOE HSBOJIIOLIMOHHOE SIBIIEHUE. 3aKOH TE€HETUYECKOTO
paBHoBecus [x. Xapau, B. BaitnOGepra.

DOneMeHTapHbIe (PaKTOPHI (ABMIKYIIUE CHIIBI) IBOTIONMH. MyTallMOHHBIA MPOIIECC.
KoMmOunatuBHas wu3MeHUnBOCTh. JIpeiid TreHOB — chydaliHble HEHaAIpaBJICHHBIC
M3MEHEHHUS 4YacToT ayienedl B momylsnuax. O¢PGeKkT ocHoBatensd. Iggexkm
oymoiiounoco eopaviuika. CHUdCeHUe 2eHemuyeck020 pAasHooOpasus. NPUduHsl U
cneocmsus. Ilposienenue s¢ppekma Opetigha 2cenos 6 OOILUUX U MATLIX NONYIAYUSIX.
Murpamuu.  M3omsiiuss  momynsiiuid:  reorpadguyeckas  (IpOCTpaHCTBEHHAs),
Oounonornyeckas (penpoayKTUBHAS).

EcTtecTBeHHBIN 0TOOp — HANTPABIAIOMHHA (HAKTOP IBOIIOIIH. DOPMBI €CTECTBEHHOTO
oTOOpa: ABMXKYIINUNA, CTAOWIM3HPYIONIUH, paspbiBatomuii (Iu3pyntuBHbBIN). [lomoBoii
oT00p. Bo3HMKHOBEHNE 1 IBOTIOIHUS COIIMATBHOTO MTOBEICHUS KUBOTHBIX.

[Tpucnoco06ieHHOCTh OpraHHU3MOB KaK  pe3yibTaT MHUKPO3BOJIIOIUU.
Bo3nukHoBeHue mnpucnocoOsieHnit y opranu3MoB. ApoMopdo3bl U HUIHOAJANTALINH.
[Ipumepsl mnpucnocoOseHuit y opraHu3mMoB: Mopdoaorudeckue, (U3NOJIOrUYecKue,
omoxuMu4ueckue, nopegaeHyeckue. OTHOCUTEIbHOCTh IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepum u  CTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MHUKpPO3BOJIOIUU. M3omsuus — kirodeBoi daktop BugoodpazoBanus. [Iytu u cnocoObl
BHUJ1I000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOEY» (MONUILIOUAN3ANNS, THOpuan3anus). JauTeabHoCTh
HBOJIFOI[MOHHBIX MPOIIECCOB.

Mexanu3Mbl OpMUPOBAHUS OHMOJOTUYECKOTO Pa3HOOOpa3usl.

Ponb 3BOIIOLIMOHHON OMOJNIOTMM B pa3pabOTKE HAYyYHBIX METOJIOB COXPAHEHMS
OouopazHooOpa3usi. MHUKPOIBOJIIOIMA W KOJBOJIOIUS Mapa3uTOB M HUX XO35EB.
Mexanu3Mbl OpMUPOBAHUST YCTOMYHUBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEl.

JlemoHcTpanuu

IToptpetsi: C.C. UeTBepukos, 3. Maiip.

Tabnuup!l 1 cxembl: «MyTallMOHHAsE K3BMEHYUBOCThY, «[lonynsiunonHas cTpykTypa
Buga», «Cxema TIposBiIeHHs 3akoHa Xapau—BailinOepra», «JIBuxyiiue CuUIbl
ABONIIOIUNY,  «DKOJIOTMUECKass  M30JSLUs  TMOMyJsAlUi  CceBaHCKOW  dopenny,
«['eorpaduyeckas HM30JALUUSA JTUCTBEHHUIIBI CUOUPCKOM M JUCTBEHHUIIBI JaypCKO»,
«ITonynsIIMOHHBIE BOJIHBI YUCJICHHOCTH XMIIHHUKOB M XKepTB», «Cxema JencTBUS
ecTecTBEHHOro otbopa», «Dopmel O0opnObI 3a cymiecTBoBaHUEY, «HHAyCTpUaTbHBIM
Menanu3My», «KuBble uckomnaembiey», «IIOKpOBUTEIBLCTBEHHAs OKpacka >KHUBOTHBIXY,
«IIpengynpexnaatoniasi  OKpacka O KHMBOTHBIX», «DU3MOJIOTHYECKUE  aJlalTallun,
«IIprcrnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bungay», «Buasi-
nBoitHUKKM», «CTpykTypa Buga B mnpupoae», «CrnocoObl BHI000pa30BAHUS,
«['eorpadmyeckoe BuUgOOOpa3zoBaHUWE TPEX BHAOB JaHABIIIECHY», «IKOJIOTHYECKOE
BUJ000pa3oBaHue BUIOB cuHUIY, «llomummounsl pactenuity, «KamycTHo-peaedHbli
THOPHIY.

Oo6opynoBanue: repOapuil pacTEeHUM, KOJUICKIIMM HACEKOMBIX, dyuesia MTHIl U

3BEpell ¢ mpuUMepaMH Pa3IUYHBIX MPHUCIOCOOJICHHM, Yydeja MTHI[ U 3BEpPed pa3HBbIX
BUJIOB, TepOapyu pacTeHU OJU3KHUX BUAOB, 00pa30BaBIINXCS PA3IMYHBIMU CITIOCOOAMMU.
JlaGoparopHas pabora «BeIssBIeHNE N3MEHYUBOCTH Y OCOOCH OJTHOTO BHIAY.
JlaGoparopHasi pabGorta «lIpucmocobreHus OpraHu3MOB M HMX OTHOCHTEIbHAS
11e71eC000pa3ZHOCThY.
JlaGoparopnas pabora «CpaBHEHUE BUIOB 110 MOP(OTOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BOJIIOIUSA U €€ pe3yabTaThl

Metoapsl u3ydyeHUs: Makpod3BoJoHUU. [lameoHTolornyeckre MeToAbl W3yYEHHS
sBomoruu. [lepexomnapie Gopmbl U GrITOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduieckne meToasl uzydeHus spostonnn. CpaBHeHHE GIOPHI U (PayHBI
MaTEepUKOB W OCTPOBOB. buoreorpadumdeckue obOnactu 3emnn. Bunsr-sHaemuku u
PETUKTBHI.

OMOpHOIOTHYECKHUE U CPABHUTEIbHO-MOP(OJIOTHUECKUE METOAbl HU3YUYCHUS
BOMIONMK. ['eHeTHYecKrue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a U  MOSBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, OMOXUMUUYECKUE U MATEMAaTHUYECKUE
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METOAbl H3y4YEHHUS DHBONIOUMM. ['omMonormyHele TeHbl. (COBpEMEHHBIE METOMBI
MOCTPOEHUS! (PUIIOTEHETUYECKUX IEPEBHEB.

XPpOMOCOMHBIE MyTAIlUU U 3BOJIIOLNS TEHOMOB.

OO6mue 3akoHOMEpPHOCTH (TpaBWia) 3BOJIOUMH. [lpunyun cmeHvl QYHKYULL.
HeoOpaTtumocTs »3BoMtonMu. ApnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JleMoHCcTpanuu

[Hoptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkens.

Tabnuupl u cxembl: «DuilOreHeTUUECKUM pPsiA  JIOMIAAW», «APXEONTEPUKCY,
«3Bepo3yOnie smepbl», «Cteronedansl», «Punnopursr», «CeMeHHbIE MaOPOTHUKUY,
«buoreorpaduueckue 30Hb1 3eMany, «/ped konTHHEHTOBY, «PenukThy, «HavanbHbie
CTaauu 3MOPUOHAIIBHOTO Pa3BUTHUS MO3BOHOYHBIX >KMBOTHBIX», «[ OMOJIOTMYHBIE U
aHAJIOTMUYHbIE OpraHbl, «PyaumeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
yeloBeKa M IIMMIaH3e», <« JaBHble  HampaBieHHs — JBomOIuu»,  «O0mme
3aKOHOMEPHOCTH SBOJIOLIM.

OO6opylioBaHue: KOJJIGKIMHM, TepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpraHMW3MOB, MYJSDKM TOMOJOTHYHBIX, AHAJIOTMYHBIX, PYJWMEHTAapHBIX OPraHoB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue U pa3BuTHE KU3HU HA 3emule

Hay4Hble runores3sl NpOUCXOXKACHUS KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIePMUsl.
JloHayuHble TpPEACTABICHHUS O 3apOXKACHUU JKU3HU (KpealmoHusM). ['mmoresa
IOCTOSIHHOTO CaMO3apOXKIEHUs KU3HU U €€ omnpoBepxeHue onbitamu @. Penn,
JI. Cannanuanu, JI. [Tactrepa. IIpoucxoxaeHue )Ku3HU U aCTPOOUOIIOTHSI.

OcHoOBHbBIE 3Tanbl HeopraHudeckon sBosironuu. [lmaHerapHast (reojoruueckas)
HBOMIOIMS. XUMHUYECKasi JBOJIONMA. AOHOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB
u3 Heopranmdeckux. OmpiT C. Mwumepa u I'. HOpu. OG6pa3oBanue mMoIMMEpPOB
u3 MoHoMepoB. KoanepBatnas runore3a A.M. Onapuna, runore3a NepBUIHOTO OyIIbOHA
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsr (T. Uek) u runoresa
«wmpa PHK» V. 'mnbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHUE MPOTOKIETKH.

Ucropus 3emin u Metonspl €€ uzydyeHus. VMckoraemble OpraHUYECKUE OCTaTKHU.
['eoxpononorust u e€ wmetonasl. OTHOCHUTENbHAsT W AOCOJIOTHAS TEOXPOHOJOTHS.
I'eoxpoHONIOrMYECKas MIKaIa: 30HbIL, 3PbI, IEPUOBI, SITOXH.

Hauanpnpie 3Tanel opraHnudeckor 3Bosirouuu. [losiBneHne u 3BOMIOLMS TEPBBIX
KJIETOK. DBOIIOIUA MeTa0oau3mMa. Bo3HMKHOBEHHME TIepBBIX dKOocucTeM. COBpEMEHHBIC
MUKpOOHBIE OHMOIIEHKM KaK aHajor TMepBbIX Ha 3emuie cooOmiecTB. CTpOMATOIUTHI.
[IpokapuOThI U SYKAPHUOTBHL.

[Tpoucxoxaenne 3ykapuoT (CUMOMOTEHE3). ODBOJIOIHOHHOE TMPOUCXOKICHHE
BUpPYCOB. [IponCXOXKI€HNE MHOTOKIETOYHBIX OPraHW3MOB. BO3HHUKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE JTambl HJBOJIONUU BBICIIUX pacTeHuil. OCHOBHBIE apoMopdo3bl
pactenuid. Beixon pactenuit Ha cymy. [losBiIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHHUE
nmHu cymn. CeMenHble pacTeHus. [I[poncxoxk1eHne NIBETKOBBIX PACTECHUM.

23



®denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriayOn€éHHBIH YpOBEHb)

OcCHOBHBIE dTambl SBOJIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMopdo3bl
®KUBOTHBIX. Benjckas (ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB.
IlepBpie  xopaoBble KUBOTHbIE. JKW3HP B BOJE. OBOJIOUUA MO3BOHOYHBIX.
[Ipoucxoxnaenue ampuodbuii u pentunuid. [IpoucxoxaeHne MICKONUTAIOMINX U MTHII.
[Mpunun xiatoyeBoro apomopdosa. OcBoeHHEe OECMO3BOHOYHBIMU U MO3BOHOYHBIMHU
KUBOTHBIMU CYIIIHU.

PasButre ku3HM Ha 3emile IO 3paM M MEpUOAaM: apXxei, MPOTEpO30M, MAIECO30M,
Me3030i, KaiHo30i. OOIas XapakTepUCTHUKa KIMMaTa M TEOJOTMYECKHUX IMPOIIECCOB.
[losiBneHue M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJe0Opa3oBaHHE: €ro yClIoBUS U
BJIMSIHUE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUS — DSKOJIOTUYECKHWE KPHU3HUCHI mpouuioro. Ilpuuussl u
CIEJCTBUS MacCOBbIX BbIMUpAaHUN. COBPEMEHHBIM HKOJOTMYECKUA KPU3UC, €ro
ocobenHoctu. [IpoGiema coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMmeHHasi cucTemMa oOpraHuyeckoro wmupa. I[lpuHIuUNBl KiIaccudukamuu
oprann3mMoB. OCHOBHbBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, 1.1. MeunukoB, A.U. OnapuH,
Jx. Xongein, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita ®@. Pegm», «Cxema ombita JI.  Ilactepa
110 U3YYEHUIO CaMO3apoKIeHH )KU3HM», «Cxema onbita C. Muiepa, I'. FOpw», « Otansl
HEOPraHWYECKON JBOIOLUNY», «l'eoXpoHonornueckas Mmkaina», «HadanpHble »Tansl
OpraHu4eckoil 3BoMIONUNY», «CxeMa 00pa3oBaHUS SYKAPUOT MYyTEM CUMOHOTEHE3a»,
«Cuctema >KHBOW mpUpoasDy, «CTpoeHue BuUpPYCa», «ApoMOp(O3bI PaCTECHUII»,
«Punnoutsr»y, «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,

«Mxu», «llanopotHukn», «l'omoceMenHble pacTeHus», «Opranbl [BETKOBBIX
pacreHuit», «CxemMa pa3BUTHS KUBOTHOTO MHpPa», «ApoMOpGO3bl KHUBOTHBIX,
«IIpocrenmuey», «Kumeuynononoctueie», «lltockue depBu», «HieHUCTOHOTHEY,
«Pw10BI», «3eMHOBONHBIEY, «lIpecmbikarommecs», «lltutby, «MaekonuTaromue,
«Pa3BUTHE XW3HM B apXeMCKou 3pe», «Pa3BuTHe KU3HU B IPOTEPO3OMCKOM 3pe»,
«Pa3BUTHE XM3HM B NAJCO30MCKOW 3pe», «Pa3BuTHE XKWU3HU B ME3030MCKOM 3pey,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpeMEHHasi CUCTEMa OPraHUYECKOTro
MHUPAY.

O6opynoBaHue: repOapuy pacCTCHUI Pa3TMIHBIX OTACIOB, KOJUICKIIUA HACEKOMBIX,
BJIAKHBIE MpenapaTbl XWBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMA HWIJIOKOXKHX,
CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4esa NTUL U 3BEPEH, KOJUIEKIIUM OKAaMEHEIOCTEN,
MOJIE3HBIX UCKOIAEMBIX, MYJISI)KA OPTaHUYECKUX OCTATKOB OPTraHU3MOB.

BupryaneHas nabGoparopHas pabora «MojenupoBaHue ombiToB Musiepa—tOpu
M0 H3YyYECHUI0 aOMOTEHHOr0 CHHTE3a OpPraHMYEeCKUX COCIUHEHUN B TEPBUYHOU
atMocdepe».

JlabGoparopHasi pabota «/3yueHue ¥ ONMUCAHHE HCKOIMAEMbIX OCTATKOB APEBHUX
OPraHu3MOB.
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IIpaktuyeckas pabora «l3ydyeHHe OCOOEHHOCTEH CTPOEHHSI pPAaCTEHUU pPa3HBIX
OTIEIIOBY.

[Ipaktuyeckas pabora «M3ydueHue OCOOEHHOCTEH CTPOEHHS IO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxkieHue 4ea0BeKa — AaHTPONOreHe3

Paznenbl 1 3agaun aHTponoorui. MeToAbl aHTPOTOJIOT U H.

CraHOBNE€HME TMPEJCTABICHUI O MPOUCXOKICHUM YeJNOBeKa. Pennruosnsie
BO33peHUsl. COBPEMEHHbBIE HAYYHBIE TEOPUHU.

CxoncTtBo 4enoBeka C JKMBOTHBIMHU. (CHUCTEMAaTHYECKOE TMOJIOKEHHE YEeJIOBEKA.
CBuieTeIbCTBAa CXOJICTBA UEJIOBEKA C YKUBOTHBIMU: CPaBHUTEIBHO-MOP(oIorHiecKue,
aMOpuosiorndeckue, Gu3noIoro-OnoXuMuIeckre, mopejaeHYeckue. OTIUYusl 4eioBeKa
OT XUBOTHBIX. [IpAMOX0OXKJIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3Butne
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJILHOW CUCTEMBI.

JIBwkymue cuiabl  (pakTopel) aHTpONoOTreHe3a: OMOJOTHYECKHE, COIUabHBIE.
CooTHoltieHre OMOJIOTMYECKUX U COIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAMU aHTpoOIoreHe3a. PaHHME yenoBekooOpa3HbIe O00E3bsHBI
(TIPOKOHCYJIBI) U paHHWE TOHTHABI — OOIIME TPEAKU YEIOBEKOOOpa3HBIX 00€3bSIH H
moed. ABCTPAJIONUTEKH — JIBYHOTHE TMpPEAKH JiroAeh. YeloBeK yMeNblid, MepBbIC
V3TOTOBIICHUSA OpyAUW TpyAa. YenoBeKk NPAMOXOASAIIMN W MEPBBIM  BBIXOJ JIFOACH
3a npenensl Adpuku. Yenosek reiaenboeprckuii — oO0ImMii MpeoK HeaHAepTaaIbCKOTo
YEJIOBEKAa U YeJIOBEKA pa3yMHOr0. YenoBEK HeaHIepTalbCKUM KaK BUI JIFOAEH XOJIO0IHOTO
KkiuMarta. YenoBek pa3yMHBI COBPEMEHHOIO THUIIA, JEHHCOBCKHUM YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHUKa.

DBOJNIONMSA COBPEMEHHOTO 4YesnoBeka. EcTecTBeHHBIH OTOOp B MOMYNISIUSAX
genoBeka. MyTanMoHHBIA Tporiecc U nojduMmopdusM. TlomynsnuonHbie BONHBI, apend
reHOB, MUTpaIus U «3(QPEeKT OCHOBATEINS» B MOMYJISAIUIX COBPEMEHHOT'O YEIOBEKA.

UYenoseueckne pacel. [lonsitme o pace. bosbmime pacel:  eBponeougHas
(eBpasmiickasi), aBCTpajo-HETpouAHasi (SPKBATOpHANIbHAS), MOHIOJIOMJHAsA (Aa3UATCKO-
aMepukaHckas). Bpemss M myTH pacceleHMs ueloBeKa MO IulaHeTe. EIUHCTBO
yenoBeyeckux pac. Haydnas HecocTosTenbHOCTh pacuszma. [IpucmocoGieHHOCTh
YeJioBeKa K Pa3HbIM YCIOBHSIM OKpYyXaroleh cpenbl. Bnusaue reorpaduyueckoit cpeisl
u apeiida reHoB Ha MOP(OIOTHIO U (PU3NOJIOTHIO YETTOBEKA.

MexauCIUIUIMHAPHBIE METOJbI B (M3UUECKON (OMOIOTHMYECKON) aHTPOIMOJIOTHH.
DOBOJIIOIIMOHHAS AHTPOIOJOTHSI M TMAaJCOAHTPOINOJIOTHS YETOBEYECKUX MOMYJISIUM.
buoconmanbable ucciienoBaHus PUPOABI 4enoBeka. lccnegoBaHWe KO3BOIIOLUA
OMOJIOTUYECKOTO M COIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. lapBun, JI. Jluku, A.4. Poruackuii, M.M. I'epacumos.

Tabmuibl 1 cxembl: «MeToapl aHTpomoJorun», «I'OJOBHOMW MO3r YEIOBEKay,
«YenoBekooOpa3zHbie 00€3bsiHBI», «CKeJlIeT 4dYeloBeKa UM CKeJeT IIMMIIaH3e»,
«PyIUMEHTBl M aTaBU3MBbI», «JIBHKyIIHE CHJIBI AHTPOIOTE€HE3a», «IBOJIOIMOHHOE
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IPEBO YEIOBEKAY», «ABCTPATIONUTEK», «HeIOBEK yMeNbIi», «Hea0BEeK MPAMOXOIAIININY,
«/lenucoBckuil uenoexk» «Heanpepranbub», «KpomanboHb», «IIpenku yenoBekay,
«DTaIbl YBOJIIOIMM YEJIOBEKa», «Packl yeIoBeKa.

OO06opynoBaHUEe: MYJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIbTYpHI
MPEIKOB YEJOBEKa, penpoaykiuuu (¢potorpaduu) KapTUH € MHQPOJIOTHMYECKUMH U
OMONENCKUMH  CIO)KETaMHM  MPOUCXOXKACHUS  4YenoBeka, (ortorpaduu  HAXOJOK
HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb YEPEIA YEJIOBEKA U Yepera
IHAMIIAH3€, MOJIEJIb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€, MOJEIM TOpCa IMPEIKOB
YeJI0BEKa.

JlaGoparopHasi pabota «M3ydeHue 0coOCHHOCTEH CTPOCHHSI CKejleTa 4YeJOBEKa,
CBSI3aHHBIX C TIPAMOXO0KICHUEM».

[IpakTryeckas pabota «/3ydeHue 3K0I0rnuecKuX afanTaiui 4eIoBeKa.

Tema 6. Okonorus — Hayka O B3aMMOOTHOLIEHMSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaKoUIe cpeaou

3apokJieHre W pa3BUTHE OHKojioruu B Tpyaax A. I'ymbonsara, K.®D. Pynbe,
H.A. CesepuioBa, O. I'ekkeins, A. Tencnu, B.H. Cykauépa. Pazaens 1 3a1a4u 3KOJOTUH.
CBs3b 2KOJIOTUM C APYTUMHU HAYKAMM.

Mertoawsl skonoruu. IlosmeBsie HaOMOACHUS. OKCIEPUMEHTBHI B  IKOJOTHH:
IPUPOIHBIE U JabopaTopHbie. MoeIupoBaHue B 3KOJIOTUH. MOHUTOPUHT OKPY KaroIIeh
Cpebl: TOKAJTbHBINA, perHOHATBHBIN U TJI00aTbHBIH.

3HaYEHUE PKOJIOTUUECKUX 3HAHUM NI 4esIOBEeKa. DKOJIOTMUYECKOE€ MUPOBO33PEHUE
KaK OCHOBa CBs3€i uenoBedyecTBa ¢ mpupoaor. DOopMHUPOBAHUE HKOJIOTHUYECKOU
KYJBTYPhI U SKOJIOTUYECKON IPaMOTHOCTH HACEJIEHUS.

JlemoHcTpanuu

[Moptpetsi: A. I'ym6onbar, K.®. Pynse, H.A. Ceseprios, 2. I'ekkenb, A. Tencnu,
B.H. Cyxkaués.

Tabmuupl U cxembl: «Pasnenbl skonorum», «Metoasl »komorum», «Cxema
MOHUTOPUHTA OKPY>KAIOIIECH Cpeibl».

JlaGoparopHas pabora «M3ydeHne METOI0B IKOJIOTHUYECCKUX HCCIICTOBAHUIY.

Tema 7. Opranusmbl U cpeaa 00MTAHUSA

Okonoruyeckue (HakTopbl W 3aKOHOMEPHOCTH uX nAeicTBusa. Knaccudukarms
HKOJIOTHYECKUX (AaKTOPOB: abWOTHUYECKHUE, OWOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTH  JIEWCTBHUS  dKojorudeckux (aktopoB. [IpaBuino MuHMMYyMa
(K. HImpenrens, 0. JInbux). TosepaHTHOCTh. DBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue (daktopel. CBeT kKak skomorudeckuii (akxrop. JleicTBre pasHbIX
YYaCTKOB COJIHEUHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUUN U
’KUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUTrHalIbHAs pOJib cBeTa. POTONEpUOIU3M.

Temnepatypa kak skojoruueckuii paktop. JlelicTBre TeMnepaTypbl HA OpraHU3MBI.
[ToliknmoTepMHBIE M TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.
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BnaxHocth  kak  skonorumueckud  (dakrtop. Ilpucnocobienus — pacTteHMid
K Mojiepkanuio BogHoro Oananca. Kiaccudukanus pacTeHud Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6yieHus KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXKUMA.

Cpenbl o0OuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAs, IOYBEHHAas,
[UIyOUMHHAsl OJMOYBEHHAS, BHYTPUOPTraHU3MeHHast. DUBHKO-XUMUYECKUE OCOOEHHOCTH
cpen obuTaHust opraHu3MoB. [IpucnocoOieHnst OpraHu3MoOB K KU3HH B pa3HBIX Cpeaax.

buonornyeckne putmel. BHemHne u BHyTpeHHUE PpUTMBL. CYTOYHBIE M TOJAMYHBIE
puTMBL. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HHU.

Kusznennsie ¢opmbl opraHuzmoB. [loHsitue o xuzHeHHOU (opme. KuzHEeHHBIE
(GOpMBI pacTeHWIA: JepeBbs, KYCTApHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKWU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOMOHTHI, T'COOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnyeckue ¢akrtopel. Buasl OMOTHYECKMX B3aMMOJICHCTBUI: KOHKYPCHITHUS,
XUIIHUYECTBO, cuMOMo3 u ero Gopmbl. [lapasutusMm, koomepamusi, MYyTyalau3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJeOHN4YecTBO). HeTpoduueckue B3aumoaencTBUS
(Tornueckue, dopudeckue, dadpudeckue). 3HaUeHUE OMOTUYECKUX B3aWMOJICHCTBUMN
JUISL CYIIECTBOBAaHUS OPraHW3MOB B cpeae oOutaHus. [IpuHIMI KOHKYPEHTHOTO
UCKITFOUCHUS.

JlemoHcTpanuu

Tabnmuupt u  cxembl:  «Okojoruyeckue (akTopel», «CBETOBOM  CHEKTPY»,
«IKOJIOTUYECKUE TPYMMbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerioKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIe», «Du3nonornueckue aganTaluu
KUBOTHBIX», «Cpeibl 00MTaHUs OpraHu3MOBY, «buosoruueckue puTMbly, « Ku3HeHHbIE
GbopMBI  pacTeHHiD», «Ku3neHuble bopMBI  KUBOTHBIX», «JKocucTema
IMIMPOKOJIMCTBEHHOTO Jieca», «IJKocucTemMa XBoitHoro necay, «llemn mnuranusy,
«XunraudectBoy, «Ilapasutuzm», «kKoHkypeHims», «CuMonosy, «KoMMeHcammu3zm.

Oo6opynoBanue: repoapuu paCTeHUI U >KMBOTHBIX, TPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX DKOJOTHYECKUX (haKTOPOB, repOapuu CBETOIIOOMBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOWBBIE W TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHHs, TepOapuu U KOJUICKIUU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYUBBIX pACTEHUMN, 4dYydena TMTUIl W 3Bepei, repOapuu pacTEeHHI,
OTHOCSIITUXCS K TUTpoduTaM, kcepoduram, Me3opuTam, KOMHATHBIE PACTECHUS TAHHBIX
TPYMI, KOJJIEKIINH KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpeliax, repdapuu U KOJICKITUU
pacTeHUil W KUBOTHBIX, OOJIAJAIONIMX YepTaMHU TMPUCIIOCOOIEHHOCTH K CE30HHBIM
W3MCHEHHUSM YyCIOBUW JKU3HU, TepOapuyl M KOJUICKIIMM PACTCHHA W IKUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (POPM, KOJUICKIIMHM J>KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopatopHasi pabora «BbIsiBIeHHE MPUCTOCOOTICHUI OPraHU3MOB K BIIHSTHUIO
CBETay.

JlabGopatopHasi paboTa «BbIsiBIeHHE TPUCIOCOOJIICHUI OpPraHu3MOB K BIUSHUIO
TEeMITepaTyphI».

JlabGopatopHas pabota « AHATOMHUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT
OOUTAHUS Y.
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Tema 8. DkoJiorusi BUA0B U NOMYJIS I

DKOJIOTMYECKHE XapaKTepucTuku mnonynsuuu. [lomynsuus kak Ouosiornyeckas
cucteMa. Poiib HEOJHOPOTHOCTH Cpeibl, (PU3MUECKUX OapbepoB M OCOOECHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIITUN.
OCHOBHBIE MOKA3aTENIN MOMYJALUU: YUCIECHHOCTD, TUIOTHOCTh, BO3pAaCcTHAsA W IMOJIOBas
CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCThH, MUTPALIUSL.

DKoJorudeckass CTpykTtypa mnomyssiuuud. OIlleHKa YHUCICHHOCTH MOMYJISIIUAH.
JluHamuka mnomysAnuu U e€ peryisiuus. bUOTMYECKUMM IIOTEHIMal IOMYJIALUH.
MoaenupoBaHue IUHAMUKHA MOOMyJsiiud. KpuBble pOCTa YUCICHHOCTH TMOMYJISIIIUH.
Kpussie BepkUBaHUA. Perysiius yucaIeHHOCTH OMYJISIITUN: POJib (DAaKTOPOB, 3aBUCSIITUX
U HE 3aBHCAIINX OT IJIOTHOCTH. DKOJOrH4YecKue crpareru BuaoB (r- u K-ctparerun).

[Tonsitue 06 3KoM0rUYecKOr HUIIE BUaa. MecrooOutanue. MHOromepHasi MOJENb
skosnorndyeckon HumM Jxk.M. XaruumHcoHa. Pa3Mephl 3KOJIOTMYECKOW HUIIW.
[ToreHimanbHasi U peaiIn30BaHHAs HUILIN.

Bup kak cucrema nonynsanuil. Apeansl BUI0B. BUbl U UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI U MUTpAllU >KUBOTHBIX. brojorndyeckue MHBa3UU
qy>KEPOIHBIX BUOB.

JleMoHCTpanuu

[Toptper: x.M. XaTuuHCOH.

Tabmuuet u  cxembl:  «OJKOJOTMYECKHME  XAPAaKTEPUCTUKH  MOMYJSLUNY,
«IIpocTpancTBEHHAs CTPyKTypa MOMYISALUN», «Bo3pacTHble nUpaMUAbl MOMYJIALUN,
«CKOpOCTb 3acesIeHHs] TIOBEPXHOCTU 3E€MJIM PA3IUYHBIMU OpraHu3Mammu», «Mozaenb
skoaorndeckor Humu JIx. M. XatayuHcoHay.

O6opynoBanue: repbapun pacTeHUM, KOJIEKIIUN KUBOTHBIX.

JlaGoparopnas pabora «IIpucrnocobieHnst CEMsSH pacTEHUN K PacCEICHUION.

Tema 9. DkoJs10rus co001MECTB. DKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBa opranu3MoB. bruorieHo3 1 ero cTpykrypa. CBA3u MEXy OpraHu3MaMu
B OMOIICHO3E.

OkocucrteMa kak OTKpeIiTas cuctema (A.[[x. Tencnu). OyHKIIMOHAIBHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: IPOJYIEHTHI, KOHCYMEHTBI, pEayleHTHhl. Tpodudeckue
ypoBHH. Tpodudeckue 1enu u cetu. AOMOTHYECKHE OJIOKH dKOCUCTEM. [10UBBI M HMITBI
B 9kocucTtemMax. KpyroBopoT BEIIeCTB U MOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeld AKOCUCTEeMBbI. buomacca u MpoAYyKIHSA. DKOJOTHUECKHE
MMAPaMHUJIBI YUCE, OMOMACCHI M DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Dayxkmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUU W WX MPUYHUHBI. AHTPOMOTCHHBIE BO3JCHCTBUS HAa CYKIIECCHH.
KnumakcHoe coobmiecTBo. buopasHooOpasue u MojIHOTa KpyroBOPOTa BEIIECTB — OCHOBA
YCTOWYHMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBL. JDKocucmemvl 03€p U peK. IDKocucmemvl Mopeu U
OKeanos. IKkocucmemvl MyHOp, 1eco8, cmeneti, NyCmbvlHb.
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AHTpPONIOTEHHBIE YKOCUCTEMBI. Arpodkocucrema. ArpoueHos. Paszmuums mexny
aHTPOTIOT€HHBIMU U IPUPOTHBIMU IKOCHCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iiopa u
¢ayna. CuHaHTponm3zauus TOpoJcKod ¢ayHbl. buonorndeckoe M X03iHCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX  B3aUMOJACHCTBUII ~ OpPraHU3MOB
B 3KOcHUCTEMaX. Poib kackadnozo aghghexma u 6u006-30ugpuramopos (Kioueswvlx 61u008)
6 @ynxyuonuposanuu sxkocucmem. 1lepeHOC SHEPIHMH U BEIIECTB MEXAY CMEKHBIMU
HKOCUCTEMAMU. YCTOMYMBOCTh OPraHU3MOB, MONYJSALMA U HKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/CHCTBUM.

Mexanusmol 6030elicmeus 3az2psA3HEHUll PA3HBLIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJOSUYECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  6030elicmausa.  MeTofonorus  MOHUTOPHHTA
€CTECTBEHHBIX U aHTPOIOT€HHBIX 3KOCUCTEM.

JlemoHcTpanuu

IToptper: A.Jlx. Tencau.

Tabnuuel u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCUCTEMA ITUPOKOIMCTBEHHOTO
necay, «JKoCHCTeMa XBOWHOTo Jjecay, «DyHKIMOHANbHBIE TPYMNIbl OPraHU3MOB
B 3KocHucTeMe», «KpyroBopoT BeliecTB B 3kocucteme», «llenu nuranus (mactouiiHas,
JIeTpUTHasA)», «IKOJOTHYEecKas TMHUpaMujia 4Yucen», «IKOoJorudyeckas MHUpaMHuaa
ouomMaccel», «JKoJoruyeckas mnupamuja dHepruu», «OOpazoBaHue 00J0Tay,
«IlepBuuHas cykueccusi», «BoccraHoBiaeHue seca mocie moxkapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIecTB U IMOTOK SHEPTUM B arpoleHo3e»,
«IIpumepsl ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuil pacTEHUM, KOJUICKIIMM HACEKOMBIX, yydyesia MTHIl U
3Bepeid, repOapuu KylIbTYpHBIX U JUKOPACTYIIUX pPACTEHUH, aKBapUyM Kak MOJEIb
HKOCUCTEMBI.

IIpaxmuueckas paboma «V3ydeHue u onucaHue ypooIKOCUCTEMBI».

Jlabopamopnas paboma «V3ydeHue pasHOOOpa3Wsi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX 9KOCHCTEMAX).

Oxckypcus «IKCKypCcHusl B TAITMYHBINA OnoreorieHo3 (B 1yOpaBy, Oepe3HsiK, ebHUK,
Ha CYyXOJIOJbHBIN UM IOMMEHHBIN JTYT, 03€p0, 00JIOTO)».

IKcKypcusi « IKCKYpCHUs B arpO3KOCUCTEMY (Ha MOJI€ WU B TEIIMYHOE X035UCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucremMa

buochepa — oOmemnanerapHas oOonouka 3eMiM, TJ€ CYIIECTBYET HIIH
CyIIIeCTBOBaja >XW3Hb. Pa3BuTHe mpeacTaBieHuil o Omocdepe B Tpymax . 3rocca.
VYuenune B.UM. Bepnanckoro o omocdepe. Obmactn O6mochepsr u e€ cocras. JKuBoe
BeIecTBO Onochephl U ero PyHKITHH.

3aKOHOMEpPHOCTH cyllecTBoBaHUA Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak
ro0anpHON 3KocUcTeMbl. J(MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB M OHMOreoXUMHUYECKHe LMKIbl (yriaepona, a3ora). PUTMUYHOCTH SIBJICHUI
B Onocdepe.
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3oHanbHOCTh OMOcheprl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIEC Jieca, CMEIIIaHHbIE U IHPOKOJIUCTBEHHBIC Jieca, CTEMH, CABaHHbBI, MMYCTHIHHU,
TPOMMUYECKUE Jieca, BHICOKOropbs. Kimmar, pacTUTeNbHBIA U KMBOTHBIM MHpP OMOMOB
CyIIIN.

Ctpyktypa ¥ (QyHKIHUS >KUBBIX CHUCTEM, OILICHKAa UX PECYpPCHOTO TMOTEHIMajda W
ounochepHbIX HYHKIHIMA.

JleMOoHCcTpanumn

IToptpetsl: B.1. Bepuanckuii, 3. 3rocc.

Tabmumper u cxembl: «l'eochepsr 3emnu», «KpyroBopor azora B NpuUpOaE»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor kuciopoaa B HpPUPOAE»,
«KpyroBopoT BojibI B Tipupojie», «OcHOBHBIE OUOMBI cymny, «Kiumatudyeckue mosica
3emnm», «Tynapa», «Taitra», «Cwmemannsiii necy, «lIIUpOKOJIMCTBEHHBIH JIECH,
«Crenby», «CaBanHay, «IlyctbiHsa», « Tponnueckuii gecy.

OGopynoBaHue: repobapuu pacCTCHUN pa3HbIX OMOMOB, KOJIJICKIINHU YKUBOTHBIX.

Tema 11. YesnnoBek M OKpYy:KamoIas cpeaa

DKOJIOTMYECKUE KPHU3UCHl U MX NMpUYUHBI. Bo3nelicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHHEe BO3YIIHOM cpeqibl. OXpaHa Bo3lyXxa. 3arpsi3HeHrne BOAHOU cpeibl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa.

AHTpPOIIOTeHHOE BO3/IEWCTBHE Ha pPACTUTENbHBIM M >KUBOTHBIM Mup. Oxpana
PACTUTENBHOTO M KUBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIIBI OXpaHbl pupoabl. KpacHbie
kauru. Oco6o oxpansemsie npuponbie Teppuropuu (OOIIT). boranudeckue caabl u
300JIOTHUECKHE MTapKH.

OCHOBHBIE TPHUHIMIBl YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA U TMPUPOJBI.
PanronanbHOE MPUPOIONOIB30BAHUE W COXpaHEHHWE OMOJIIOTMYECKOro pa3sHOOOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00AIBHBIX 9KOJIOTUYECKUX KpU3ucoB. OcoOEeHHOCTH
COBPEMEHHOT'0 KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTHe METONOB MOHHMTOPWUHIA Pa3BUTHUS OIMACHBIX TEXHOTCHHBIX IPOILIECCOB.
CucmemHvle uccied08anus nepexooa K pecypcocoepezaroujeii U KOHKypeHmocnocooHou
sHepeemuxe.  buonocuueckoe  pasznoobpasue u  obuopecypcvl.  Hayuonanvhuwie
uHgopmayuorHvle cucmemol, obecneuusarowue 00OCMyn K UHGopmMayuu no coCmosHUu0O
omoenvubix U008 u sxkocucmem. OCHO8bL dKOpeaburumayuy 3Kocucmem U cnocooos
O0pvObL ¢ OuONnOBpedscoeHuUAMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuiel 1 cxembl: «3arps3HEHHE aTMOC(Epb», «3arps3HEHUE THIAPOCHEPH,
«3arpszHenue nouBbly, «llapaukKoBeIil ) dexT», «Ocobo oxpaHsieMble MPUPOTHBIC
TeppUTOpUN», «Moenu ynpaBisieMOro MUPay.

O6opynoBanue: ¢poTorpaduu OXpaHseMbIX paCTCHUHN U )KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepannu, KpacHol kHUTH pernoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUASA

JIMUYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS 00yJaIOIIUMHUCS
porpaMM CpeIHEero OoOIero o0pa3oBaHMs: JUYHOCTHBIC, METAlpPEIMETHbIE U
MpeMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrPaMMBI IO OHOJOTHH
BBIZICJICHBI CJICAYIOIIME COCTABIISAIONINE. OCO3HAHUE OOYYAONIUMUCS POCCUNUCKOM
IPXKIAHCKON HUJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOTIPEICJICHUIO, HAJTUYUE MOTHUBAIIMU K OOyYEeHHIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IICHHOCTEH H
UCTOPUUECKUX  TPAaULIUA  pa3BUTHUS  OMOJIOTMYECKOTO  3HAHHUS,  TOTOBHOCTH
U CIIOCOOHOCTh 00YYarOIIMXCSI PYKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMH, NPHUCYIIUMHU CHUCTEME OHOJOTHYECKOro 00pa30oBaHUs,
HaJM4KMe TMPABOCO3HAHUS DKOJOTHYECKON KYJIbTYpbI, CIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIC pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl MO OWUOJOTUU JTOCTUTAIOTCS

B €IUHCTBEYYeOHOI U BOCIIUTATEILHOM  JEATEIBHOCTM B  COOTBETCTBUHU
C TPAAULIMOHHBIMU POCCUNCKUMHU COIIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMA B OOIIECTBE TNpaBUIaMHU M HOPMaMH
MOBEJIEHUS M CIIOCOOCTBYIOT —TMpOIlecCaM CaMOIIO3HAHMS, CaMOBOCIUTAaHHUS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIMU JTUYHOCTU, MATPUOTHU3MA U YBAXKCHUS

K 3aKOHY M MPABOMOPSIKY, YETOBEKY TPyAa U CTapIIEMy MOKOJIEHUIO, B3aUMHOTO
yBaXEHUS, OEpPEKHOrO0 OTHOIICHUS K KyJIbTYPHOMY HACICAUI0 U  TPAJUIHUAM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, Ipupoae U OKPYKaIOIIEH Cpelie.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHHS yU4eOHOT0 IIpeaMeTa « BHOOTHs» TOMKHBI
OTpakaTb I'OTOBHOCTb M  CIIOCOOHOCTh  OOyYalOmUXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHCTEMOH  IIEHHOCTHBIX
OpHUCHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAIUIIHOHHBIM

IIEHHOCTSIM POCCHUHCKOTO O0O0IIeCTBa, PACITUPEHUE XU3HEHHOTO OMBITA M OMBITA
NEATENIbHOCTU B MPOLECCE pealu3ali OCHOBHBIX HAIPABIICHHI BOCHUTATEIbHOU
NEeATEeNIbHOCTH, B TOM YHUCJIE€ B YaCTH:

1) rpa:kaIaHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM OOYYAIOMIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOI'0O WJIEHA POCCUMCKOI0 0OIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)KEHHE 3aKOHA
Y MPABONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESTEIBHOCTH MPHU CO3JIaHUM Y4eOHBIX
MIPOEKTOB, PEUICHUN Y4Y€OHBIX M MO3HABATEIbHBIX 33/]1a4, BHIIOJHEHUH OMOJOTHUYECKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEACNSITh COOCTBEHHYIO MO3UIIMIO MO OTHONICHUIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE YYHUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOJEH C pasHBIMU YOEXKACHUAMH, KYJIbTYPHBIMH IICHHOCTSIMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUS YUEOHBIX,
MO3HABATEIBHBIX U UCCIIEI0BATEIbCKUX 3aJ1a4, YBAKUTEIBHOTO OTHOILIEHUSI K MHEHUIO
OIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTapHOU U BOJIOHTEPCKOMN AESATEINBHOCTH;

2) NIaTPUOTHYECKOT 0 BOCTIMTAHUSI:

c(OpPMHPOBAHHOCTh POCCUMCKON Tpa¥AaHCKOM MAEHTUYHOCTH, TaTPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, 4yBCTBA OTBETCTBEHHOCTM Iiepex PomuHOMN, roproctu
3a CBOM Kpal, cBOO PoauHy, CBOM S3BIK MU KYyJIbTYPY, MPOILIJIOE W HACTOSAILIEE
MHOI'OHALIMOHAJILHOTO Hapoaa Poccun;

LICHHOCTHOE OTHOLICHWE K NIPUPOJHOMY HACIECAUI0O U NAaMATHHUKaM IIPUPOABI,
JNOCTVKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCHUHCKHUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJOTMY, TTOHUMAaHMs 3HAY€HHUsI OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOJbI, B JKU3HU
YeJI0BeKa M COBPEMEHHOI'O OOLIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTb K CIYyXEHHIO U 3amute OredecTsa,
OTBETCTBEHHOCTH 3a €r0 CYb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
OCO3HaHHeE JTYXOBHBIX HEHHOCTEN POCCUICKOTrO Hapo/a;
c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUCCKOTO ITOBEICHHS;
CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE PpEIICHMUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJaJa B IOCTPOCHHE YCTOWYMBOTO  OYAYIIEro;
OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHUM C TPATULUAMHU

Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOYas OCTETHKY OBbITAa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHMIA,

MOHMMAaHHE 3MOIMOHAIBLHOTO BO3JEHCTBUS JKHBOM MPHUPOABI M €€ LEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KCHHIO B Pa3HBIX BUJaX HCKYCCTBA, CTPEMIIEHHE MIPOSIBIIATh
Ka4eCTBa TBOPUYCCKOM JTUUHOCTH,

5) ¢pu3zuveckoro BocnuTaHus, GoOpMHPOBAHNS KYJbTYPhI 310POBbSI 1
IMOIMOHAIBLHOI0 0JIATOMOJIYy M

MMOHUMAaHUE W pean3arus 3I0pOBOr0 W Oe30macHOro oopasa KH3HU (370pPOBOE
MATaHUE, COOJIFOJCHNE THTHMCHHYCCKUX IPABHII U HOPM, COQITAaHCHPOBAHHBIM PEKUM
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3aHATHM U OTIbIXa, peryisipHas (u3nuecKas akTUBHOCTb), O€pEXHOI0, OTBETCTBEHHOIO
U KOMIIETEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY M THCUXUYECKOMY
3JI0POBBIO;

MOHUMaHUE LEHHOCTH MPaBWJI MHAMBUAYAJIBHOTO U KOJUIEKTUBHOI'O O€30MacCHOI0
MOBEACHUS B CUTYaLMSIX, YIPOKAIOUIUX 3/I0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHHME TMOCIEACTBUH W HEOPUSITHS BPEAHBIX MPUBBIYEK (YNOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

6) TPYA0BOr0 BOCTIMTAHMS:

TOTOBHOCTB K TPYJ1y, OCO3HaHHE IICHHOCTH MacTepPCTBa, TPYAOII00HE;

TOTOBHOCTh K AaKTUBHOM JEATCIIBHOCTH TEXHOJOTHYECKOW U  COIHATbHOMN
HAMpaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSATEIBHO
BBITTOJIHATD TAKYIO JCSATCIbHOCTD;

HHTEpEC K pa3jiudHbiM chepaM MNpoPecCHOHATBHON JEITeIbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oyayliel MpodeccHu M peaaru30BbIBATH COOCTBEHHBIC
’KU3HCHHBIC TUTAHBI,

TOTOBHOCTbH M CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTKCHUH
BCEM JKU3HU;

7) KOJIOrHYEeCKOr0 BOCIIUTAHMS :

AKOJIOTMUYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIleCTBOBaHUS;

MOBBIIICHUE  YPOBHS  DKOJOTHYECKOM  KYJbTYphl: TNPHOOpPETEHHE  OIbITa
IJJAHUPOBAHUS TMOCTYIKOB M OIIEHKHM MX BO3MOXKHBIX IMOCJIEACTBUN JJIsl OKpYKarolei
Cpelbl;

OCO3HAHHUE TJI00ATBHOTO XapaKTepa IKOJIOTHUSCKUX MTPOOJIeM 1 IMyTeH UX PEIICHUS;

CIOCOOHOCTH MCIO0JIB30BaTh MPHOOpETaeMble NMPY U3yUYCHUH OMOJIOTHH 3HAHUS U
YMEHUS TMPU PEIICHUU MPOOJIeM, CBA3aHHBIX C PAIlMOHAIBHBIM MPHUPOIONOIb30BaHUEM
(coOmroieHrie TIpaBUJI TOBEJACHUS B MPUPOJAC, HAIPABIECHHBIX Ha COXpaHCHHUE
PaBHOBECHS B SKOCHCTEMaXx, OXpaHy BHJIOB, YKOCUCTEM, Ouochepsl);

AKTUBHOEC HEIPUITHE JCHUCTBHUM, MPUHOCAIIUX BPEI OKPYXKAIOMIEH ITPUPOTHON
cpelne, yMEHHE TMPOTHO3UPOBATH HEOJIATONMPHUATHBIC DSKOJIOTHYECKHE MOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U TIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOTO IKOJOTMYECKOTO MBIIIJIEHUS, JKOJIOTHUYECKOW KYJIbTYPHI,
OMbITa JEATCIBHOCTH JKOJOTMYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMM B TI0O3HABaTEIbHONW, KOMMYHMKATUBHON M COIIMAJIBHOM TMPaKTUKE, TOTOBHOCTH K
Y4aCTUIO B MPAKTUYECKON JIEATEILHOCTH YKOJOTMYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOIIECTBEHHOW MPaKTHUKHW, OCHOBAHHOTO HAa JHUAJIOTe KYJIbTYD,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
COBEpPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpbl KakK CpelCTBa
B3aUMOJICUCTBUS MEXKTY JIFOJIbMU U MTO3HAHUS MUPA;
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MOHUMAaHUE crieln(UKU OMOJIOTMH KaK HayKu, OCO3HaHUs €€ poiau B GOpMUPOBAHUU
pPalMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  LEJIOCTHOTO  MPEACTaBICHUS
00 OKpY’KarollleM MUpE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U OOLIECTBA, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH U pEeUIeHUH TMpoOJeM COXpaHEHHsS MPUPOJHOTO
paBHOBECHS;

yOeXKIAEHHOCTh B 3HAYMMOCTH OHOJIOTUM [JIsl COBPEMEHHON IMBUJIM3ALUU:
o0OecrieyeHusi HOBOTO YPOBHS pPa3BUTHS MEIMIMHBI, CO3[JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX pelIaTh PeCypcHbIE MPOOJEMbl Pa3BUTHS YEJIOBEYECTBA,
noMcKa IMyTed BbIXOJAa M3 TJI00aJbHBIX JKOJOTMYECKUX MpoljeM u olecreyeHus
nepexojia K yCTOWYMBOMY DPAa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPHUPOJAHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHJIAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUHU OMOJOTMYECKUX 3HAHUM B IEJISIX MOBBIIICHUS
oOmel KyJbTypbl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KakK COCTaBHOM YacTu
(GYHKIIMOHAIBHOW T'PaMOTHOCTH  OOydawmuxcs, (OopMUpyeMON TMpU HU3YYECHUHU
OouoJjoruu;

NOHMMAaHHE CYIIHOCTH METOJOB TII03HAHMS, HCIOJNb3YEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJTyYaeMble 3HAHUS JJIsl aHalu3a U O0BSICHEHUS
SBJICHUN OKPYXKAIOLIEro MUpa U IMPOUCXOASIIMX B HEM HM3MEHEHUH, YMEHHUE JenaTh
00OCHOBaHHbBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (AKTOB U HMEIOLIMXCS JaHHBIX
C LIEJIBIO NIOJTyYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOIb30BATh OMOJIOTHYECKHUE 3HAHUS JJIs PEILICHUS
npo0JieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTM HAyYHOM JAESITENbHOCTH, TOTOBHOCTb OCYILIECTBIIATH
INPOEKTHYIO U UCCIIEN0BATENBCKYIO JESTENIbHOCTh HHANBUAYAIbHO U B TPYIIIE;

TOTOBHOCTh U CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M caMO00pa30BaHUIO,
K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAaHUH MO OMOJIOIMH B COOTBETCTBUM C )KM3HEHHBIMU
OTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHUS yueOHoro mpenmera «buomorus»
BKJIFOYAIOT: 3HAUYMMble g (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE TMOHSATHSA, OTPAXKAIOUIUe
[IEJIOCTHOCTh HAyYHOUH KapTHUHBI MUPA U CHEIU(PUKY METOI0B TTO3HAHUS, UCIIOJIH3yEMBIX
B €CTECTBEHHBIX HayKaXxX (BEILECTBO, YHEPTHUsl, SIBIICHUE, MPOLECC, CUCTEMA, HAyYHbIN
dakT, NPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HWCCICIOBaHHE,
HaOJIOICHNE, N3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATbHBIC YUEeOHBIC IEHCTBHS

(mo3HaBaTENBHBIC, KOMMYHHKATHBHBIE, pEryJISTHBHEIC), o0ecTieunBaIOIINe
dbopmupoBanue (GYHKIIMOHATILHOM TI'PaMOTHOCTH M COIHMAJIBHOW KOMIICTCHIIUH
00yYaroIINXCS; CIIOCOOHOCTH 00y4Jarommxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHMS W YyHUBEpPCAIbHBIE Y4UeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOW MPAaKTHKE.
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B pesynbraTe u3yueHus OUONOTMU Ha YpPOBHE CPEAHETO OOIIEro oOpa3oBaHUS
y oOyuaromerocsi 0yayT chopMUpOBaHbl MO3HABATEIbHBIE YHHBEpCAJIbHbIE yueOHbIC
JEUCTBUSI, KOMMYHUKATUBHBIC YHUBEpCAIbHBIC YYEOHBIC NEWCTBUS, PETYyIsSATHBHBIC
YHUBEPCAJIBbHBIC YICOHBIC ICHCTBYS, COBMECTHAS JCATEIHHOCTb.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3zoBbie JioruyecKkue 1eMCTBUS:

CaMOCTOSITEILHO (POPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOSHUM 3HAHUN MPUEMBI JJOTUUECKOTO MBIILJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUS, Kiaccudukamnuu, 0000IeHNs ), PACKPHIBATH CMBICT OMOJIOTUUECKUX
NOHATUN (BBIACIATh MX XapaKTEpPHbIC TMPU3HAKHU, yCTAaHABIUBATHL CBSI3U C JPYTUMH
MOHSITUSIMH )

OTIPENICIIATD NI JICSITEIPHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTIKCHMUS,
COOTHOCHUTD PE3YyJIbTAThI ICSITSIBHOCTH C TIOCTABICHHBIMU LIEJISIMU;

UCITIOJIH30BaTh OUOJIOTUUECKUE TTOHATHUS JJIs1 OOBICHEHUS (DAKTOB U SIBJICHUMN KUBOU
IPUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTM U TPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(bopMyIHpPOBaTH BHIBOJBI U 3aKITIOUCHUS;

OPUMEHATh CXEMHO-MOJEJBbHBIE CPEACTBA ISl TMPEICTABICHHS CYHIECTBEHHBIX
CBsI3€il U OTHOUIECHUHN B M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOTO POJIa, BBISIBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3zpabaTbiBaTh IIJIaH pEIIEHUS MTPOoOJeMbI € Yy4ETOM aHalh3a HMMEIOUIUXCS
MaTepuaJbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIESTEIBHOCTh, OLEHUBATh COOTBETCTBHE PE3YIHTATOB
LEISM, OLIEHUBATh PUCKH MOCIEICTBUIN AEATEIBHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHUSAX pEaIbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATH KPEATUBHOE MBIIIJIEHUE MIPU PEIIEHUU KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBare1bCKHe 1eHCTBUA !

BIIAJICTh HAaBBIKAMU YYEOHO-UCCIIENOBATENLCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKaMHM Pa3peiieHus MpooieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEITLHOMY
MOMCKY METOJIOB PEUIEHUs MPAKTUYECKUX 3ajJlad, MPUMEHEHUIO Pa3JIMYHbIX METOJ0B
MMO3HAHMUS;

WCIIOJIb30BaTh Pa3IUYHbIE BU/bI AESITEILHOCTH MO OJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETALNU, TPEOOPA30BAHUIO U TIPUMEHEHHIO B YU€OHBIX CUTyalUsAX, B TOM YHUCIIE
MIPY CO3/IaHUH YYEOHBIX U COIMATBHBIX TIPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOJIOTUEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIIbHOM JEATEIbHOCTH
Y KU3HEHHBIX CUTYalIUSIX;
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BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIC CBSA3U W aKTyaJTU3UpPOBATh 3a/1a9y, BEIIBUTAThH
TUTOTE3y e€ pernieHus, HaXOIUTh apTYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUU PEIICHHUS;

AHAM3UPOBATH TIOJYYCHHBIE B XOJC PEIICHUS 3aTadydl Pe3yJbTaThl, KPUTHYCCKH
OIICHMBATh UX JOCTOBEPHOCThH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHUTYyalldsM, OIICHUBATh MPUOOPETEHHBIN  OTIBIT;

OCYIIIECTBIIATH IIEICHAIIPABICHHBII MMOMCK MEPEHOCa CPEICTB M CIIOCOOOB IEHCTBUS
B PO ECCUOHATILHYIO CPEY;

yMETh TIEPECHOCHTHh 3HAHUS B IIO3HABATEIBHYIO U MPAKTHYCCKYIO OO0JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MIPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHHMS, CTABUTH
poOJIEMBI U 33J1a4H, JOMYCKAIONIUE aTbTCPHATHBHBIC PEIIICHUS.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHMKAX HWHOOpMaIuu (TEKCTe ydeOHOTO
0COOUSs, HAYYHO-TIONYJIIPHOM TUTEpaType, OMOJOTHICCKUX CI0OBAPSIX M CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETE), aHAIM3UPOBAaTh HH(POPMAIIHIO
pa3IMYHBIX BUIOB U GOPM TIPECTABICHUS, KPUTHUECKU OIICHUBATh €€ JOCTOBEPHOCTh 1
HETIPOTHBOPEUYHUBOCTH;

(GopMyTUPOBATH 3aMPOCH] U MIPUMEHSTH Pa3IUYHBIC METOIBI IPU MTOMCKE U 0TOOpE
Ononormueckoi mHpopMaIy, HeOOXOTUMOM JIJIS BBITOJIHEHUST YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPYy AKTHBHOTO HWCIIOJIB30BAHUS Pa3TMYHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAIBHYIO (OPMY MpEICTaBICHHUS OMOJIOTHYECKOM
uHopManuu (cXeMbl, rpaduKH, JUArPaMMbI, TaOJIUIIBI, PUCYHKH U JPYToe);

UCTIOJIh30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEJICTBA MPU paboTe ¢ OMOJIOTUIECKOU
uHpopMaImeil: TPUMEHITh XUMHYECKHe, (PU3NYECKUe W MaTEeMaTHYECKHUE 3HAKU U
CUMBOJIBI, (OpMYyITBl, a00peBUaTypy, HOMEHKIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISATHOCTH,

BIAJICTh HaBBIKAMM PACIIO3HABAHUS W 3aIIUTHl WH(MOpMAIU, WHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMmMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE MeiiCTBUSA

Oo0wenue:

OCYIIECTBIISITh KOMMYHHUKAITMM BO BcCeX cdepax KU3HU, aKTUBHO YYacTBOBATHh
B JHMAJIOre WM JHUCKYCCHUU MO CYIIECTBY OOCYyXkJaeMoWl Tembl (yMEHUE 3aaBaTh
BOIIPOCHI, BHICKA3bIBaTh CYKJACHUSI OTHOCUTEIBHO BBHIMIOJIHEHUS MpeJjiaraeMoil 3aaauu,
YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI IPYrMX YYAaCTHUKOB JHAJIOra WU
JUCKYCCHH );
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pacno3HaBaTh HeBepOalbHblE CpelacTBa  OOILIEHHUsA, [OHMMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHMKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETb
CMSAT4aTh KOH(QJIUKTHI U BECTH MEPETOBOPHI;

BJIAJECTh pPa3IM4YHBIMU CcHocoO0amMu OOIIEHUs W B3aUMOJCHCTBUS, MOHHUMATH
HaMEpEHUs JIPYTuX JIOJEeH, MPOSBIATh YBaXXUTEJIbHOE OTHOIIEHHE K COOECETHUKY U
B KOPPEKTHOU popme (HopMyIUpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHAA 1eITEJIHLHOCTD:

IIOHUMATh U UCITIOJIB30BATh HpeI/IMy'IJ_IeCTBa KOM&HI[HOI?I nu HHI[HBHHyaHBHOfI pa6OTBI
HpI/I peH_IeHI/II/I 6HOHOFH‘ICCKOﬁ HpO6JI€MBI, O6OCHOBBIBaTB HCO6XOI[I/IMOCTB HpI/IMeHeHI/ISI
rpynnoBsiX (OpM B3aUMOACHCTBUS NP PEIIeHUH Y4eOHOHU 3a/1auu;

BBI6I/IpaTB TeMaTI/IKy 1 METOAbI COBMCCTHBIX )ICI>JICTBI/II>JI C y‘léTOM O6IIII/IX I/IHTepeCOB
U BO3MOXKHOCTEH KaXXI0Io 4JICHAa KOJIJICKTHBA,

HpI/IHI/IMaTL oejin COBMCCTHOfI ACATCIIBHOCTH, OpFaHI/I?)OBI)IBaTL nu KOOp)II/IHI/IpOBaTB
ﬂeﬁCTBHH o €€ JOCTHUKCHHUIO: COCTABJIATH IIJIAH ﬂeﬁCTBHﬁ, paCHpC)IGJ'ISITB pOJII/I C yLIéTOM
MHGHI/Iﬁ y‘laCTHI/IKOB, 06cy>1<11aTL pe3yJ'IBTaTBI COBMGCTHOﬁ pa6OTBI;

OOCHUBATH KAaUCCTBO CBOCTO BKJIdJa W KaXKIAOT'0 Y4aCTHHMKA KOMAHIbI B O6HII/H>'I
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTb HOBEIC IMPOCKTHI, OLICHUBATDH nacun C Julee37000%05! HOBH3HBI,
OPUTMHAJIBHOCTH, Hp&KTH‘-I@CKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATH MMO3UTUBHOC CTPATCIUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAlIUAX,
HpOHBHHTB TBOp‘-IGCTBO n B006pa)K€HI/I€, 6I)ITI) MHHUIOHWNATHBHBIM.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

Camoopranusanus:

UCITOJIH30BaTh OMOJIOTHYECKUE 3HAHUS JUIsl BBISBICHUS MPOOJIEM W MX pElICHUS
B KU3HCHHBIX U YUYCOHBIX CUTYAIHSIX;

BBIOWpATh HA OCHOBE OMOJOTHYECKUX 3HAHWUM IICJIEBBIC M CMBICIOBBIC YCTAHOBKH
B CBOUX JICMCTBUSAX M ITOCTYIKAX I10 OTHOUIEHUIO K )KMBOW IIPUPOJIE, CBOEMY 310POBBIO
Y 30POBBIO OKPYKAOIIUX;

CaMOCTOSITEIbHO  OCYUIECTBJISITh  IO3HABATEIIBHYI) JEATEIBHOCTh, BBISBISTD
mpoOJIeMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30BaTEIbHOMN
NESITEIbHOCTH U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJATh IUIaH PEUIEHUS MNPOOJEeMbl C YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAITOYTCHUI;

JaBaTh OIEHKY HOBBIM CHUTYAITUsIM;

pacmupsITh paMKH y4eOHOTO IIpeMeTa Ha OCHOBE JTUYHBIX MPEATTOYTECHUM;

JenaTh OCO3HAHHBIA BBHIOOpP, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTh
3a PELIEHNUE;
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OLICHMBATh NPUOOPETEHHBIH OIBIT;

CocoO0CTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKON 3pyIHUIIMH B Pa3HBIX
0o0JacTAX 3HAHWM, IMOCTOSIHHO MOBBIIMIATh CBOM OOpa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalusIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YIbTATOB LIEJISIM;

BJIAJIeTh HABBIKAMHU IO3HABATEIBHON pe(IeKCMU KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIOIB30BAThH
npuémbl pedIeKCUu JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOTO PEIICHMUS;

YMETh OLIECHUBATh PUCKHU M CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 UX CHUXKEHUIO;

NPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX [IPU AHAJIN3E PE3YIbTaTOB JAEATEIbHOCTH;

IlpunsiTHe Cebs U APYrUx:
IpUHUMAThH ce0sl, MIOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MIPU aHAJIU3E PE3YJIbTATOB JICSITEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;
pPa3BUBATh CIOCOOHOCTh MIOHUMATh MUP C TIO3UIIUU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbBIE PE3yNbTATHI OCBOCHUSI COAEPKaHMs yueOHOro npeamera «buonorus»
Ha yriyOJI€HHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecreyeHue MPOPUIBLHOTO 00y4YeHUs
oOydaromuxcs Ouonoruu. OHM BKIIIOYAIOT: crienuduyeckue Juisi OMOJIOTUM Hay4dHBIE
3HaHMS, YMEHHS U CHOCOOBl JCHCTBUH MO OCBOCHUIO, WHTEPHpPETALUA U
npeoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO TMOJYYCHHUIO HOBBIX 3HAHMN W HX
NPUMEHEHHUIO B PA3JIMYHBIX yYEOHBIX, a TAKKE€ B PEAbHBIX >KU3HEHHBIX CHUTYaIUsX.
[IpeameTHbIE pe3yabTaThl IPEACTABIEHBI IO FO1aM U3YUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueObHoro npeameta «buonorus» B 10 kiaacce
JOJIKHBI OTPAXaTh:

c(hOpMHUPOBAHHOCTh 3HAHWA O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHON KApTUHBI MUpPA, B MO3HAHWU 3aKOHOB
OpPUPOABl W PEIICHHH MPOOJIEM pPAIMOHAIBHOTO MPHUPOAOIOIL30BAHUA, O BKIIAJE
POCCHIICKUX U 3apyOC)KHBIX YUEHBIX B pa3BUTHE OMOJIOTHY;

BIIQJICHUE  CUCTEMOM  OHOJIOTMYECKMX  3HAHWUM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoIne OMOJIOrM4eCKre TEPMUHBI U MOHATUSL (3KU3Hb, KJIETKa, OPraHu3M,
MeTa00IM3M, TOMEOCTa3, CaMOPEryJsIilus, CAMOBOCIPOU3BECHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTUE), OUOJOTMYECKHE TeOopuH (KJIETOYHAsI TEeOopUs
T. IlIBanna, M. Ilneigena, P. BupxoBa, XpoMOCOMHass TeOpHs HACJIECACTBEHHOCTH
T. Moprana), yuenus (H./. BaBunoBa — o 1mieHTpax MHOTroo0Opa3usi U MPOUCXOKICHUS
KyJbTYPHBIX PAaCTeHHI1), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHUS,
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paclieIuIeHus, YUCTOTBI TaMET, HE3aBUCUMOro HacienoBanus [. Mengens,
TOMOJIOTHYECKUX PSAJIOB B HacleACcTBeHHOUM n3menunBoctu H.W. BaBunosa), mpuHIHUIIBI
(KOMIIJIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMM  METOJAaMHM HAYYHOTO  TIO3HAHUS, UCIOJIB3YEMBbIX
B OHOJOTUYECKUX HCCJIEJAOBAHUSAX IKUBBIX OOBEKTOB (OMUCAHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIICISTh CYIIECTBEHHBbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHUCJE OaKTepui,
rpu0OOB, pacTEHU, *XUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB W CHUCTEM OPraHoOB
pacTeHU, >KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEIACATCIbHOCTH, MPOTEKAOIIUX
B OpraHu3Max pacTeHHUH, )KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa
BeulecTB (MeTabonau3M), MNpEeBpalIEHUS DSHEPruH, OpOXKEeHHs, aBTOTPOPHOro U
reTepoTpoHOro TUIOB NUTaHUS, (OTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, Meilo3a,
raMmeTroreHesa, ASMOpUOreHe3a, MMOCTAIMOPUOHANIBHOTO  PAa3BUTHS, Pa3MHOXKCHMUS,
WHJUBUIYaJbHOTO Ppa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aMMOJICCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOT0 0TOOpa;

YMEHUE YCTaHABIMBAaTh B3aMMOCBSI3M MEXIy OpraHOMJaMU KJIETKH U HUX
(GYHKIMSAMU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEW W UX (PYHKIUSIMH, MKy OpraHaMu U
CUCTEMaMHU OPTraHOB y PACTCHHH, KUBOTHBIX U YENOBEKA U UX (PYHKIUSMHU, MEXKIY
CHUCTEMaMHU OPraHOB M HMX (QYHKIUAMH, MEXIY 3TalaMd OOMEHa BEIIEeCTB, dTanmamMu
KJIETOYHOTO IMKJIA M >KU3HEHHBIX ITMKJIOB OPraHU3MOB, 3TanmamMu 3MOPHOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U PeHOTUIIOM, (EHOTHIIOM U (pakTOpaMu cpeibl OOUTaHMUS;

YMEHUE BBIABIATh OTJIMYHUTENIbHBIE IPU3HAKK >KUBBIX CHCTEM, B TOM YHCIIE
pPACTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BATh  COOTBETCTBYIOLIME  apPryMEHTH, OHOJOTUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JJIS JOKa3aTellbcTBA POJCTBA OPraHU3MOB pa3HbIX
CUCTEMATHYECKUX TPYIIIL;

yMEHHE periaTh OMOJIOTMUECKUE 3a/Ja4H, BEISIBISATH IPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXIY MCCIEyeMbIMA OMOJIOTHYECKUMHU TPOIECCAMHU U SIBICHUSIMH, JEJIaTh BBIBOJIBI U
MIPOTHO3bl HA OCHOBAHHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOIHATH TA0OPATOPHBIE U MPAKTUYECKUE paOOThI, COOIIOAThH MPaBHIa
pu pabote ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTaTh TUIOTE3bI, IPOBEPSITh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMM,
dbopMynHpys 1eNb HCCIeIOBAHUS, aHATM3UPOBAThH MOTYYCHHBIC PE3yJIbTAaThl U JIENaTh
BBIBO/IbI;

YMEHHE Yy4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIbCKONH paboTe 1o Ouosoruw,
AKOJIOTUH U MEAUIMHE, POBOAUMON Ha 0a3€ NIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO
MPEICTABIATH MOJTYyYEHHBIE Pe3yIbTaThl HA YICHHUECKUX KOH(DEPEHIINAX;

YMEHHUE OIEHHUBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B 00JacTh
OMoJIOorMM W MEIULMHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);
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YMEHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccuoHanbHOM
NEATeIbHOCTH B 0O0JacTh OWOJOTHUU, MEAUIMHBI, OHOTEXHOJOTHH, BETEpPUHAPUH,
CENIbCKOT0 XO3SMCTBA, MHILEBOM MPOMBIIIJIEHHOCTH, YIIYOIsITh MO3HABATEIbHBIN
MHTEpEC, HANpaBIEHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONIEH mpodeccuu U
NpOJOJDKEHNE  OMOJIOTMYECKOro  0Opa3oBaHMsl B OpraHU3alMsIX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIE pe3ysIbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 11 kiaacce
JOJ>KHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTUHM B CUCTEME €CTECTBEHHBIX
HayK, B (OpMHUpOBaHMH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTUHBI MHPA,
B MO3HAHWM 3aKOHOB MPHUPOJBI U PEIICHUU KOJIOTHYECKUX MPOOJIeM ueIoBeUYeCTBa, a
TaK)K€ B PEIICHUH BOMPOCOB PAIMOHAIBLHOTO TPUPOJIOTIOIB30BaHUS, U B (HOPMUPOBAHUU
IIEHHOCTHOTO OTHOIICHUSI K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJle POCCUHUCKUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKHUX 3HAHMUM, KOTOpas BKJIIOYACT
OTpeieSIeHHs] ¥ TIOHUMaHUE CYIIHOCTH OCHOBOIOJIATAIOIMINX OUOJIOTHYECKUX TEPMUHOB
U TOHATUM (BUMI, dKocucTeMma, Ouocdepa), OMOTOTHUECKHUE TEOPUU (IBOJIIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTHuUeckas Teopus sBoitouun), yuenus (A.H. Cesepiosa —
0 MyTIX W HampaBieHusx sBonwonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(remetnueckoro paBHoBecus k. Xapau u B. BaitHOepra, 3apojpIlieBoro CxoJjcTBa
K.M. bapa), npaBmwia (Mmuaumyma FO. JIuOuxa, 3KOJIOTHYECKOW MUPaMHUIBI SHEPTHUH),
runoTesbl (runorte3a «mupa PHK» V. I'mnbepra);

YMEHHUE BJIAJIETh OCHOBHBIMA METOAAMU HAyYHOrO IO3HAHUS, HCIOJIb3YEMbIMU
B OHMOJIOTHYECKUX MCCIECIOBAHUAX IKUBBIX OOBEKTOB M JKOCHCTEM (OMHUCAHUE,
u3MepeHue, HaOmoJeHne, OSKCIEPUMEHT), CIoco0aMu BBIABICHHS W OILICHKH
AHTPOIIOIrE€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHE BBIIETISTh CYIIECTBEHHBIC MPU3HAKHU: BUIOB, OMOTEOIICHO30B, SKOCUCTEM H
ouocdepsl, CTaOMIIM3UPYIOIIETO, IBMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpAa,
AJUTONATPUUYECKOTO M CHUMIIATPUYECKOTO BHUI000pPA30BaHUsA, BIHMSHUS JBIDKYIIUX CHII
HBOJIIOIMM HA TEHO(OHJ TMOMYJNSINH, TPHUCIIOCOOIEHHOCTH OpPTraHU3MOB K cpeje
oOWTaHWs, YEpEelOBaHUs HAMPABICHUN SBOJIOLNU, KPYTOBOPOTa BEIIECTB M TMOTOKA
SHEPrUU B DKOCUCTEMAX;

YMEHHE YCTaHABIMBATH B3aUMOCBS3U MEXKY MPOIECCAMHU 3BOJIIOIUH, IBUKYILIUMU
CUJIaMU aHTPONOreHe3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM M HNPUCHOCOOIECHUSIMHU
K HUIM OpPraHu3MOB;

YMEHUE BBISIBISATh OTJIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, PUCTIOCOOTIEHHOCTD
BUJIOB K cpelie OOMTaHWs, a0MOTHYECKMX U OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€M OPraHU3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX U3MEHEHUN B 9KOCUCTEMAX
CBOCI MECTHOCTH,;

YMEHHUE  MCIOJIb30BAaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JIJIsl JJOKa3aTEeIbCTBAa POJCTBA OPraHMW3MOB Pa3HbBIX
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CHUCTEMaTHYEeCKUX TPYII, B3aWMOCBSI3M OPraHM3MOB M CpeAbl OOWTaHWs, €IUHCTBA
YeJI0OBEUECKHX pac, HEOOXOAUMOCTH COXPAHEHHUS MHOTOOOPa3Hsl BUIOB U IKOCHCTEM KaK
YCIIOBHSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yYMEHHE peraTh OMOJOTHYECKUE 3a/1a49H, BBISIBIATH MPUIMHHO-CIICJICTBEHHBIE CBSI3H
MEXy UCCIIEyeMbIMU OMOJIOTHUECKUMHU MPOIIECCAMHU U SIBJICHUSMH, JIEIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBITIOJHATH JIA0OpATOPHBIE M NIPAKTHUECKHUE paOdOThI, COOMIOAATH MpaBuUia
pu pabote ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPITH MX DKCIEPUMEHTATBHBIMU CPEJICTBAMH,
dopMynupys 1eIb WCCIIETOBAHMs, aHAIM3UPOBATh MOTYYCHHBIE PE3yabTaThl U JIENaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-UCCIIEIOBATEIBCKOW paboTe mo Owuosoruy,
HKOJIOTUU ¥ MEIMIIMHE, TPOBOAUMOI Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U MMyOIMIHO
NPEICTABIIATH MOJYICHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIUX;

yYMEHHE OIICHHBATHh THUIOTE3bl U TECOPHUH O MPOUCXOXKICHWU KU3HHU, YEJIOBEKa U
YeIIOBEUECKNX pac, O TMPUYHMHAX, TOCICACTBUAX M CHOCO0ax MpeIOTBPALICHUS
r1o0anbHbIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynaymieid npodeccruoHaIbHOM
JESITEILHOCTH B 00JIACTH OWOJIOTHH, DKOJIOTHH, MPHUPOOTIOIH30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICHXOJOTHUH, BETEPUHAPUH, CEJIBCKOTO XO3SHCTBA, MHUIICBOU
NPOMBIIIUICHHOCTH,  yIJIyOJATh  TO3HABAaTEJNBHBI  WHTEPEC,  HAIPaBJICHHBIH
Ha OCO3HAHHBII BRIOOP COOTBETCTBYIOINICH MPodheccuy 1 MPOAOKEHHE OMOIOTHIeCKOTO
00pa30BaHUS B OPraHU3AIUAX CPETHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHUSI.
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10 KJIACC
No HaumeHoBanue teMm KomnnuecTBO OCHOBHBIE BUBI JIEITEILHOCTH
[IporpammuoOe conepxanue
/1 y4eOHOr 0 rpeMera 4acoB oOy4Jaromuxcs

1 | Tema «buoIoTHsl KAK HAYKa)

1.1 | buonorus xak
KOMIUJIEKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
o011ecTBa

1

CoBpemeHnHas OuoIorus —
KOMIUTEKCHas Hayka. KpaTkast uctopus
pa3BuTus Ouosnoruu. bruomornueckue
HAyKU U U3y4aeMble UMH MPOOJIEMBI.
dyHaMeHTaIbHbIe, TPUKIAAHBIC U
MIOMCKOBBIE HAYYHBIE HCCIIETOBAHUS

B OMOJIOTHH.

3HaueHue 6MoJoruu B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMooruel. 3HaueHue
OMOJIOTHH B TIPAKTUYECKOM
NEATEIIbHOCTU YEJIOBEKA: MEAUIMHE,
CEJIbCKOM XO3SIMCTBE,
MPOMBILIJIEHHOCTH, OXPaHE IPUPO/IBI.
JdemoHcTpanumn

[optpetsi: Apuctorens, Teodpacr,
K. JIunnen, JXKX.b. Jlamapk, Y. /{apBuHs,
V. T'apsein, I'. MeHuens,

B.N. Bepnaackui, N.I1. I1aBinos,

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUI: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTHHA MUPA, HAYIHBIH
METO/I, TUIIOTE3a, TEOPHSsi, METO b
MCCIIEIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
CpeIH IPYTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJl OTEYECTBEHHBIX
yUEHBIX B Pa3BUTHE OMOJIOTHH.
OrneHuBaTh Pob OMOTOTHIECKUX
OTKPBITUH U UCCIICIOBAHUIN B Pa3BUTHHU
HayKH U IPAKTUYECKOMN AeSATEIbHOCTU
JIIOJIEH.

[lepeuncnsate mpodeccuu, CBsI3aHHBIE
C COBPEMEHHOI OMOJIOTHEH.
[IpuBOAUTH TPUMEPHI MPAKTUYECKOTO
MCIIOIb30BaHUS JOCTHXKEHUN OMOJIOTUU
B MEJIMIIMHE, CEILCKOM XO35IUCTBE,
MPOMBIIIJIEHHOCTU U OXPaHe MPUPOJIbI
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.. Meunukos, H.. BaBuios,

H.B. Tumodees-PecoBckui,

Hx. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabnuie!l U cxeMbl. «CBI3b OHOJIOTHH
C IpyruMu HaykamMmy», «Cuctema
OMOJIOTUYECKUX HAYK)

Nroro yacoB no teme 1
2 | Tema «7’KuBble cuCTeMbI M X U3y4Y€eHHE)
2.1 | )KuBble CUCTEMBI U HIX 1 JKuBble cCUCTEMBI KaK IPEAMET PackpbiBaTh cojepkaHHEe TEPMHUHOB

CBOWCTBA

u3zyuyenus ouongorun. CBONWCTBA )KUBBIX
CHCTEM: CIUHCTBO XUMHYCCKOTO
COCTaBa, JUCKPETHOCTD U IIEJIOCTHOCT,
CJIO’)KHOCTD U YIIOPSIOYCHHOCTh
CTPYKTYPBI, OTKPBITOCT,
caMOOpraHu3aIus,
CaMOBOCITPOU3BEICHUE,
pa3IpaKUMOCTh, U3MEHYUBOCTb,

POCT M pa3BHUTHE.

JdemoHncTpanumn

Ta6aunbl U cxembl: « OCHOBHEIC
MIPU3HAKU XKU3HWY», «buonoruueckue
cHCTEeMBI», «CBOMCTBA JKUBOM
MaTEepUM

Y TOHSITUI: )KWBasi CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPHITOCTb,
BBICOKAsl yIOPSAI0YEHHOCTD,
YIPaBIsEMOCTb, HEPAPXUIHOCT.
XapakTepu30BaTh CTPYKTYPY U
CBOMCTBA JKMBBIX CUCTEM, OTIINYUS
XUMHYECKOTO COCTaBa 00BEKTOB KUBOM
Y HEXKWBOUW MPUPOJIBI, OOIIHMI TPUHITUIT
KJIETOYHOM OpraHu3aIiy AKUBBIX
CUCTEM.

CpaBHMBaTh 0OMEHHBIE MPOLECCHI

B HEXKUBOU U KUBOU MTPUPO/IE;
PACKpBIBATh CMBICI PEAKIUI
MeTadonu3Ma.

OOBACHATH MEXaHU3MBbI
CaMOPETYJISIUU KUBBIX CUCTEM
Pa3JIMYHOTO UEPAPXUYECKOTO YPOBHS;
PacCKpbIBAaTh CYTh IPUHIIUIIOB
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IIOJIO’KUTEIIBHOU U OTPULIATEIILHON
oOpaTHOM CBSI3U.

AHanmu3upoBaTh CBOWCTBA
CaMOBOCITPOM3BEAECHUS, POCTA U
pa3BUTHUS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3aIus KUBbIX
CHUCTEM

YPpOBHM OpraHU3alu KUBBIX CUCTEM:
MOJIEKYJIAPHBIHN, KIETOYHBIMH,
TKAaHEBbIN, OPTraHU3MEHHBIN,
MOMYJISILIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTre01IeHOTHYECKHUIA),
ouocdepnsrii. [Iporeccsr,
MIPOUCXOASIINE B KUBBIX CUCTEMAX.
OcCHOBHBIE TTPU3HAKU KUBOTO. JKU3HD
Kak (hopMa CyIIeCTBOBaHHS MaTEPHUHU.
Hayxkwu, u3yydaroiiue *uBbl€ CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3alluu.
N3yuenue xxuBbIX cuctemM. MeTobl
ounosornueckoit Hayku. Habmonenue,
M3MEPEHUE, SKCIIEPUMEHT,
CHCTEMAaTH3allusl, METAaaHAIIN3.
[ToHsiTHE O 3aBUCHUMOM U HE3aBUCUMOU
nepemeHHou. [imanupoBanue
skcriepuMenTa. [loctanoBKa u
npoBepka runotes. Hynesas runoresa.
[TonsiTre BRIOOPKH 1 €€
JIOCTOBEPHOCTH. Pa3zopoc

B OHoJ0THYeCKUX JaHHBIX. O1eHKa

PackpsIBaTh coziepKaHue TEPMUHOB U
MOHSTHI: OOMEH BEIECTB U
IIpEBpALEHUE SHEPIUH,
CaMOBOCITPOU3BE/ICHUE,
caMOpETyJISLUs, pa3BUTHE, JKU3Hb,
HAy4YHbIN (aKT, HAYYHBIA METO/I,
npo0iema, runoTesa, TeOpHs, MPaBUIIO,
3aKOH.

IlepeuncisiTe MPU3HAKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHU3aluy KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIICIOBAaHUH.
OnuceiBaTh 0COOCHHOCTH,
XapaKTEPHBIE I KAXKI0I0 YPOBHS
OpraHu3aluu KUBOTO.

Ha3sIBaTh HayKH, U3y4aroniue 5KUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHU3aluN.

CpaBHHMBaTh MEXIy COOOI JKUBbIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHM3alyy U IPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKaXKEHUS
pe3yapTaToB dKkcnepuMenTa. Ilonstue
CTaTUCTUYECKOTO TECTA.
JdemoncTpanuu

Tabauiiel ¥ cxemMbl: «YpPOBHU
OpraHu3aly KUBOU MPUPOJIBDY,
«CTpoeHHUE )KUBOTHOM KIETKU,
«Tkanu KUBOTHBIX», «CUCTEMBI
OpPraHOB YEJIOBEUECKOTO OPTraHu3May,
«buoreoneHos3y», «buochepar,
«MeTobl U3yUYEHHUS )KUBOW MPUPOIBI».
OO6opyaoBaHue: 1a00paTOpHOE
o0opya0BaHUE JIsl IPOBEICHUS
HaAOII0ICHUH, U3MEPEHU,
AKCIEPUMEHTOB.

IIpakTuyeckasi padora
«/cnonb3oBaHKe pa3IMuYHbIX METOJIOB
IIPU U3YYECHUU KUBBIX CUCTEM.

Iloka3sIBaTh pOJIb TUNIOTE3 U TEOPUI
B (h)OpPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpPA

Hrtoro yacos o teme
3 Tema «buoJiorust KJIeTKmW»
3.1 | Ucropust OTKPBITHS U Knetka — cTtpykTypHO- PackpsiBaTh coziep:kaHre TEPMUHOB U

M3y4EeHUS KIETKH.
Knerounas teopus

byHKIIMOHAIBHAS €TUHUTIA )KHUBOTO.
HcTopust OTKPBITHS KJIETKH.

Pabotsi P. I'yka, A. JleBeHryxka.
Kiierounas teopus (T. lIBans,

M. lllnetinen, P. BupxoB). OcHoBHbIE

MOHSITUI: KJIETKA, OPTaHeIlIbl,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
IUTONIOTUS (KJIETOYHAsk OMoNorus),
KJIETOYHAsl TEOPUSL.
XapakTepu30BaTh OCHOBHBIE 3TAIlbl
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TIIOJIOKEHUS COBPEMEHHOM KIIETOUYHOMN
TEOPUH.

JdemoncTpanuu

Hoptperst: P. I'yk, A. JleBenryk, T.
[[IBann, M. lIneitnen, P. Bupxos, K.
M. boap.

Oo6opynoBanue: CBETOBON MUKPOCKOIT,
MUKpPOTIPENapaThbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpPUATBHBIX KIIETOK

Pa3BUTHUS LUTOJOTHH KaK HayKH U €€
oopMIIeHHE B KJIETOYHYIO

OHOJIOTHIO.

[Tokxa3bIBaTh BKJIAJT yUYEHBIX-OMOJIOTOB
B U3yYEHHE KJIETOYHOI'O CTPOCHHUS
OpraHU3MOB.

[lepeyucasTb OCHOBHBIE MTOJIOKEHUS
KJIETOYHOUN TEOPHH, OOBICHATH €€ pOJib

B (hOPMUPOBAHUM €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpA.
[IpuBOAMTH TOKA3aTEIbCTBA
pOJICTBA OPraHU3MOB

C MCIIOJIb30BAHUEM I1OJIOKCHUN
KJIETOYHOU TEOpUU

3.2

MeTtonasl
MOJIEKYJISIPHOU U
KJIETOYHOM OMOJIOTUH

MeToabl MOJIEKYJIIPHOM Y KJIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpoMartorpadus, 31eKTpodhope3, METOI
MEUEHBIX aTOMOB, U} hepeHIInaTbHOE
HeHTpUu(yrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK.

H3yuenue ¢puxcuposannvix Kiemox.
DIEeKTPOHHAS] MUKPOCKOIIHSI.
Kongoxanvnas muxkpockonusi.
Bumanvnoe (npusicusnennoe) usyuenue
KAEMmoK.

JdemoHcTpanuu

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHN: MUKPOCKOITUPOBAHHUE,
MPUTOTOBIIEHUE CPE30B,
nuddepeHnnanTbHOe OKpaliBaHue,
xpomatorpadus, dMeKTpodopes, MeTo
MEYEHBIX aTOMOB, IEHTPU(YTUPOBAHNE,
METOJI KYJIbTYphI KIETOK M TKaHEH,
MeTton pekomOnHaHTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METO/TbI
W3YYCHUS )KHUBOUW MPUPOJIBI.

['0TOBUTH BpEMEHHBIE
MUKpOTIPETIapaThl, pACCMaTPUBATh UX
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Tabauiiel u cxeMbl: «CBETOBOM
MUKPOCKOT, «DIEKTPOHHBIH
MUKpOCcKomy, «VcTopust pa3BUTUS
METOJ0B MUKPOCKOTTHI.
Oo6opynoBanue: CBETOBOM MUKPOCKOIT,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KJIETOK.
IIpakTuyeckas padora

«M3yueHne MeTo10B KJIIETOUYHOMU
ouosoruu (xpomartorpadus,
anektpodopes, aupdepeHmaibHoe
nentpudyrupoanue, [1L[P)»

B CBETOBOI MUKPOCKOTI U I€TaTh
OIHCaHUE.

OOBsICHATH U COOJIIOIATD MTpaBUiIa
TEXHUKH MHKPOCKOTIHPOBAHUS

Hrtoro yacoB 1o teme 2
4 | Tema «XuMHuUYeCKasi OPraHU3AMUA KJIECTKN»
4.1 | Xumudeckuii cocTas 2 XHUMHUYECKUN cOCTaB KJIeTKU. Makpo-, | PackpeiBaTh copepkaHue TEPMUHOB U

KkieTkd. Bona u
MUHEpPaTbHbIE
BEIIICCTBA

MUKPO- U yJIBTPAMHKPO3JIEMEHTHI.
Boga u e€ ponb kak pacTBOpUTENS,
peareHTa, y4acTue

B CTPYKTYPUPOBAaHUU KIICTKH,
TeIIoperysinuu. MunepaibHbie
BEIIECTBA KIETKU, UX OMOJIOTUYECKas
poJib. POnp KaTHOHOB ¥ aHMOHOB

B KJIETKE.

JdemoHcTpanumn

[unarpammel: «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenue

MOHSITHI: 2JIEMEHTHI-OUOTEeHBI, JTUTIONb,
BOJIOPOJIHAS CBSI3b, TUAPOPUIHHOCTD,
ruApoOOHOCTD, TYProp, MUHEPAIbHBIC
BEIECTBA, Oy(epHbIe CHCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncissTb 0COOEHHOCTH
XUMHUYECKOI'0 COCTaBa KIIETKHU.
Paznuuathe Makpo-, MUKpO- 1
YIBTPAMUKPOAIEMEHTHI, BXOSIINE

B COCTaB JKUBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTb CTPOCHHUE U CBOKWCTBA

47




denepanpHas padouas nporpamma | buomorus. 10-11 kmaccer (yriyOaEHHBIH YpOBEHB)

XUMHUYECKUX DJIEMEHTOB B )KUBOU
IIPUPOAEY.

Tabauuel u cxembl: «llepuognueckas
Ta0JINILIa XUMUYECKUX FJIEMEHTOBY,
«CTpOEHHME MOJIEKYIIBI BOJBI»,
«BemecTBa B cocTaBe OpraHu3sMOB»

BO/Ibl; OOBSACHSTH MPUYMHBI €€ 0COOBIX
CBOMCTB M ()yHKIIMU B KIIETKE.
[Tokxa3bIBaTh poJib KATHOHOB U AHHOHOB
B 00€CIIEYEHUH MPOIECCOB
KU3ZHENIEATETbHOCTH (OCMOpPETryIsus,
CO3/1aHle MEMOPAHHOI O MOTEHIIMAIA,
perymsiius paboThl 6€JIKOB), pabOTHI
Oy(hepHBIX CUCTEM.

YcranaBiauBaTh B3aMMOCBSI3b CTPOCHHUS
U QYHKIIUY HEOPTaHMYECKUX BEILIECTB
KJIETKU

4.2

Opranuueckue
BEIIECTBA KIETKU —
Oenku

OpraHnueckue BEIeCTBA KIETKH.
buonornueckue nosumepsl. benku.
AMWHOKHCIOTHBII COCTaB OEIKOB.
CTpyKTYyphI OEJTKOBOM MOJICKYJIBI.
[TepBuuHnas cTpykTypa Oenka,
NenTuaHas cBA3b. Bropuunas,

TPETUYHAS, YETBEPTUYHAS CTPYKTYPBI.

Henatyparus. CBoiicTBa O€TKOB.
Knaccuduxarus 6enkoB.
buonornyeckue GyHKIIUN OEIKOB.
IIpuonwi.

JdemoHcTpanumn

Iloptper: JI. TTosuHr.

Tabmwuiel 1 cxeMbl: «CTpoeHHE
MOJIEKYJTBI OenKay, «CTPYKTYpPHI
OEJIKOBOI MOJIEKYJIbI».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: MOHOMEPBI, TOJIUMEPHI, OEIIOK
(MpoTeuH), MenTu, aMIHOKHUCIIOTA,
NEeNTUAHAS CBS3b, OJUTIETITUI,
JIeHATypalys, peHaTypaus,
TII00YyJIpHBIC U PUOPUILIIpHBIC OCIIKH,
MIPUOHBI.

XapakTepu3oBaTh OEJIKH, UX
CTPYKTYPHYIO OpPTaHHU3AINI0 U QYHKITUN
(cTpyKTypHas1, sHepreTuyecKas,
CUTHAJIbHAS, PETYISITOPHAS,
JBUTATENIbHAsS, 3alTUTHAS,
(dbepMeHTaTUBHASA ).

Ha3zpiBaTh XuMu4ecKrue OCHOBBI
dbopMupoBaHuUs CTPYKTYpP OEIKOBOU
MOJIEKYJIBI.
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Oo0opynoBanue: XMMHAYECKasi TOCyAa U
o0opyioBaHueE.

JlaGoparopHasi padorta
«O06HapyKeHre OENKOB C MOMOILBIO
KaueCTBEHHBIX PEaKIUuii»

[TpuBoUTH TPUMEPHI PUOPUIIISIPHBIX,
rJI00YISIPHBIX OEIKOB.

BBIMOTHATH KaueCTBEHHBIC PEeaAKIINN
Ha oOHapyeHue OCJKOB B KIIETKE;
OOBSICHATH MOJIYYCHHBIE PE3yIbTaThI

4.3 | Opranuveckue YrneBonbl. MoHOCaxapubl, PackpbIBaTh conepkaHie TEPMUHOB H
BEIECTBA KICTKU — JMcaxapuabl, OJIMTOCAXapUIbl U TIOHSTHI: YTJICBOJIBI, MOHOCAXAPH/IbI,
YTIICBOIBI noncaxapuibl. OOIINI TUTaH CTPOSHUS | AUCaXapHIbl, OJIUTOCAXAPHIBI,

U QU3HKO-XUMUYECKHUE CBOMCTBA MOJIMCaxXapHu/ibl, TIIF0K03a, pudo03a,
yrieBooB. buonorndeckne GyHKIuM | Ae30KCHpHO03a, JTaKTO3a, MaIbTO3a,
yTJIEBOJIOB. caxaposa, Kpaxmal, TJIMKOTeH,
JleMoHCTpanuu HEJUTI0II03A.
Tabauiet u cxembl: «CTpoeHHe KnaccudunmpoBaTs yrieBoabl
MOJIEKYJI YTIEBOIOBY M0 CTPOCHUIO U MEPEUUCIIATh UX
byHKIUH.
[TpuBOAUTH IPUMEPHI PA3ITUYHBIX
yIJIEBOJ0OB (MOHOCAXapu 0B,
JTMCAaXapHUJIOB, OJUTOCAXapUIOB,
MOJINCAXAPUJIOB)
4.4 | Opranunveckue Jlunmuaet. I'uapodunsHO-rHApOdOOHBIE | PackphiBaTh copepkaHue TEPMUHOB U

BCHICCTBA KIICTKH —
JIMIIN A bI

cBoiicTBa. Knaccudukanus munuaos.
Tpurnunepubl, GochoMUIuabI, BOCKH,
creponipl. bronmorndeckrue GyHKIUHA
aunuaoB. OO0IIKe cBOiCcTBA
OMOJIOTHYECKUX MeMOpaH — TEKY4YeCTh,
CIIOCOOHOCTH K CAMO3aMBbIKaHHIO,
MOJTYIIPOHHUIIAEMOCTb.

TIOHSTHN: TUMUbI, TPUTIUALIEPUIBI,
dbochoaunuabl, BOCKH, CTEPOUIBI,
JAMONPOTEUHBI, TIIUKOJIUITHIBI.
KiaccudunmpoBath JTATTHIBI

110 CTPOCHUIO; XapaKTePU30BaATh UX

byHKIIUH
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JdemoncTpanuu
Tabauuet u cxembl: «CTpoeHue
MOJIEKYJI JINITUI0BY

4.5

Hyxnennossie
kucioTel. CTpoeHue u
dbynkuuu [JHK, PHK,
ATD

Hyxnennossie kucnorsl. JIHK u PHK.
CtpoeHne HyKJIEMHOBBIX KUCIOT.
Hyxkneoruasl. [punmun
KoMIuieMeHTapHoctu. [IpaBuso
Yapradda. Crpykrypa JHK — nBoiinas
criupaib. MeCTOHaX0XIECHHUE U
ouosnoruyeckue ¢pynkunn JJHK. Buabt
PHK. ®ynkuuu PHK B knetke.
Ctpoenue Monekynbl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkiuu ATO.
BoccranoBieHHbIE TEPEHOCUUKH, UX
dbyHKIIMU B KIIEeTKe. /[pyeue
Hykaeozuompugocpamor (HTD).
Cexsenupoanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMeOMUKU.

JdemoHcTpanumn

[Toptpetsl: [x. Yorcon, ®. Kpuk,

M. Yunkunc, P. ®pankiaun, @. Conrep,
C. Ilpy3unep.

Tabauiel u cxembl: «HykaenHOBBIC

KUCJIOTBDY, «CTpOCHUE MOJIEKYJIbI
ATD».

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHSITUIN: I€30KCUPUOOHYKIICHHOBASI
kucnota (J{HK), pubonykienHonas
kuciora (PHK), nykneotun, Hykieo3us,
a30TUCThIE OCHOBaHMS, aJICHUH, TYaHUH,
[IUTO3UH, TUMUH, YPaIHI,
KOMILIEMEHTapHbIC OCHOBAHMSI,
aaeHo3untpudocdar (ATD),
MaKpO3pruyecKas CBs3b,
CEKBEHUPOBAHUE, T€HOMUKA,
TPAaHCKPUNTOMHKA, TPOTEOMHUKA.
XapaKkTepu30BaTh, ONMKUCHIBATH U
CXEMaTUYeCKH U300paxaTh CTPOCHUE
nykneoruaa JIHK u gBoiiHOM cimpanu
JHK, cekBenupoBanue JIHK.
OmnuceiBath npouece pertnkanuu JJHK
B KJIETKE U Ha3bIBaTh €r0
OMOJIOTUYECKOE 3HAUYEHHUE.
XapaxkrtepuzoBatb Qpynkiuu JTHK.
Paznuuars ctpyktypy u pynkuun PHK.
OnuceIBaTh NPOLIECC TPAHCKPUIIIUU.
CpaBHUBATh HYKJIEUHOBBIE KUCIOTHI
(IHK u PHK).

XapakTepu30oBaTh 0COOEHHOCTH
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Oo0opynoBanue: XuMHAYECKas IoCyaa v
o0opyioBaHueE.

JlaGoparopHasi padorta
«HMccnenoBanue HyKJIE€UHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX
OpTraHU3MOBY

ctpoenus u pynkuuu ATO.
®opmyIupoBaTh U OOBICHATH TPHUHLIMIT
KOMIIJIEMEHTApPHOCTHU U MIPaBUIIO

Yapraddoda

4.6 | Metoasl CTpYKTypHOI 1 CrpyktypHas OUoI0THUs: PackpriBaTh cosiepkaHue TEPMUHOB U
ouosioruu OonoxuMHuuecKre u OuoduznyecKue MOHSITUI: MOJIETTUPOBAHUE,
UCCJIEJIOBAHUS COCTaBa U KOMITHIOTEPHBIN JU3aiH.
MPOCTPAHCTBEHHON CTPYKTYPHI [lepeyucnsaTh MepCreKTUBHBIC
ouomonexyi. Moodenupogarnue HaIpaBJICHUs] HAYYHBIX UCCIIEIOBAHUN
CcmpyKmypsol u pyuKyutl 6UOMoNeKyn u | B CTPYKTYpHOI OMOJIOTHH, pacKpbIBATh
ux xomnnexcos. Komnviomepuuoiii UX 3HAYCHUE UL MEAULIMHBI U
OU3AUH U OPeaHUYeCKUll CUHME3 CEJIbCKOTO X0351CTBa
OUOMONEKYTL U UX HENPUPOOHBIX
aHano2os
Htoro vacoB no teme 10
5 | Tema «CTpoenne v pyHKIUH KIETKI)
5.1 | Tumsl KIETOK. 1 THIIBI KJIETOK: 3YKapUOTUYECKAS U PackpeiBaTh copep:kaHue TEpPMUHOB U

IIpokapuornueckas
KJIETKa

npokapuoTuueckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHUS
KJIETKH.

CrpoeHune NpoKapuoTUYECKOU KIIETKHU.
Kiierounasi cteHka Oaktepuil U apxeu.
Oco0eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

MOHATHH : IPOKAPUOTHIECKAs KIICTKA,
KJICTOYHAs CTCHKA, MYpPEHH,
dboTocuHTETHYECKHE MEMOPaHBI,
(dbnarevH.

XapakTepru3oBaTh GOpPMY H pa3Mepbl
MIPOKAPHOTHICCKUX KICTOK; (DYHKITUU
TCHETUYECKOI0 amnmapara IpoKapHoT.
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POKAPHOTUIECKUX KIETOK. MecTo
POJIb MPOKAPHUOT B OHOIEHO3AX.
JdemoncTpanuu

Tabauip u cxembl: «CTpoeHUE
AYKapUOTHUYECKOH KIeTKN», «CTpoeHue
POKAPHOTUIECKON KIIETKM

OnuceiBaTh Ipo1ece
CIIOpO0Opa30BaHUsl, OTMEYATh €TO
3HAYEHUE JJI BBKUBAHUS OaKTEPH
IPY YXYIIIICHUU YCIIOBUA
CYIIECTBOBAHMS.

OnuceiBaTh pa3MHOKEHUE TIPOKAPHOT.
OrneHUBaTh MECTO U POJIb POKAPUOT
B OMOIIEHO3aX

5.2

Crpoenne
AYKapUOTHUYECKOU
KJIETKH.
[ToBepxHOCTHBIN
arrapar KiIeTKU

Crtpoenue 1 GyHKIHMOHUPOBAHUE
AYKapUOTUYECKON KIICTKHU.
[TnasmaTuyeckas memOpaHa
(mazmanemma). CTpykTypa
IU1a3MaTHYECKON MEMOpPAHBI.
TpancnopT BeliecTB uepes
IU1a3MaTUYECKYI0 MEMOpaHy:
naccuBHBIN (MU dy3us, odmerdéHHas
nuddy3us), akTUBHBIN (IEPBUYHBIN 1
BTOPUYHBIA aKTUBHBINA TPAHCTIOPT).
[TomynpoHuiiaeMocTh MeMOpaHHbI.
PaGoTa narpuii-kanueBoro Hacoca.
DHJIONUTO3: MUHOIUTO3, (aromuTo3.
Ox3o1uTo3. Kietounas creHka.
CtpykTypa U QyHKITUU KICTOYHOU
CTEHKHU pacTeHHH, TPUOOB.
JdemoHcTpanumn

Tabauiibl U cxeMbl: «CTpoeHHE
YKAPUOTHUYECKOU KIETKN», «CTpoeHue

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSATUHN: TJIa3MaTUYecKas MeMOpaHa
(rutazmaneMma), KUIKOCTHO-MO3andHast
MOjieJib, MeMOpaHHbIe OeITKU
(mepudepudeckrie, HHTETPaIbHbBIE),
TIIMKOKaNuKC, 1uddy3us, ocMoc,
aKTUBHBIN TPAHCIIOPT, SHIOIUTO3,
(daronnTos3, TMHOIMTO3, YK30IIUTO3,
KJIETOYHAs CTEHKA, IJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOEeHUS U PYHKITUU DYKAPUOTHIECKOM
KJIETKH; TPAHCIIOPT BEIIECTB

yepe3 MIa3MaTHYeCcKyt0 MeMOpaHy:
[TACCUBHBIA M aKTUBHBIM TPAHCIIOPT;
paboTy OeIKOB-KaHAJIOB; paboTy
HaTpUI-KAJIMEBOTO HACOCA; CTPYKTYpPY U
(GYHKIMY KJIETOYHOW CTEHKU PACTEHUI
U rpuloB
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KUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIILHOM KIETKN.
Oo6opynoBanue: CBETOBOM MUKPOCKOIT,
MUKPOIIPENapaThl PACTUTENbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbD»

5.3

[utonnazma u €€
OPTaHOU/IbI

[utornazma. I{uto3o0masb. LluTockener.
JIB>xenue nuToriazMbl. OpraHou; bl
kieTku. OqHOMEeMOpaHHbBIE OPTaHOU/IbI
KJIETKH: SHAOIIA3MaTHUECKasl CETh
(BIIC), anmapat I'osb1KH, JTU30COMBI,
uXx cTpoenue u Gpynkiuu. Bzaumocs3b
OJIHOMEMOPaHHBIX OPTAHOUIOB KIIETKH.
CrpoeHue rpaHyJIIpHOrO pETUKYJIyMa.
Mexanusm nanpasnenus 6enrxog 6 I1IC.
Cunre3 pacTBOpuUMBbIX OenkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ maakmii
(arpaHyJsIpHBIA ) SHIOIIIa3MaTHYECKHI
petukynyMm. CekpetopHasi QyHKIHS
anmapara ["onsmxu. Moougurxayus
benkos 6 annapame I o1b0dxcu.
Copmuposka benxog 6 annapame
T'onvoorcu. TpaHncnopT BeleCTB

B KJIeTKe. Bakyomnu pacTUTEIbHbBIX
kieTok. Kierounsiit cok. Typrop.

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSTUMN: IIUTOTUIa3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOUbI, SHAOIIA3MATHYECKAS CETh
(BIIC), annapat ['osb1KH, JTU30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCHUCOMBI, KJIETOUHBIN COK, TYprop,
MUTOXOHJIPUHU, KPUCTBI, MJIACTU/IBI,
XPOMOILIACTBI, JICUKOIIACTHI,
XJIOPOIIACTBI, CTPOMA, TPAHBbI,
TUJIAKOU/I, JTaMeJlIa.

XapakTtepu3oBaTh UATOILIA3MY
AYKapUOTUUYECKON KIIETKU;
KJIaCCU(PUUIUPOBATH OPTAHOUIbI

B 3aBUCUMOCTHU OT OCOOEHHOCTEN UX
cTpoeHus (0 JHOMEeMOpaHHBIC,
JByMeMOpaHHbIE, HEMEMOPAHHBIE);
OMUCHIBATH (DYHKIIUU KaXKI0TO
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[TonyaBTOHOMHBIE OPTaHOUABI KIETKHU:
MUTOXOHJPUHU, TIACTUBI.
IIpoucxooicoenue mumoxonopuii u
naacmuod. Cumbdbuozenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crpoenuie U PyHKIIMH MUTOXOHIPHUI U
rmactu. [lepBuunbie, BTOPUYHBIE U
CJIO’KHBIE TIJTACTUIbI
(OTOCUHTE3UPYIOIINX FYKAPHOT.
XJI0pOIIacThl, XpOMOILIACTHI,
JIEUKOIUIACTHI BBICIIIUX PACTCHUU.
JdeMoHCcTpanuu

[HopTpeTtsl: K. C. MepexKOBCKHiA,

JI. Mapryiuc.

Tabauiet u cxembl: «CTpoeHUE
YKapUOTUYECKOM KIeTKN», «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue
pacTUTENbHON KIETKN», «CTpoeHue
MHUTOXOHIPUN.

O6opyanoBaHue: CBETOBON MUKPOCKOIT,
MHUKPOIIPENApaThl pACTUTEIBHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3yueHune ABUKEHUS IUTOTUIA3MBI

B PACTUTENBHBIX KIETKAX).
JlaGoparopHasi padorta
«HccnenoBanue miazMonamnsa

opraHouja B KJIETKeE.

OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM IMHUILIEBAPECHUEM,
€ro 3Ha4Y€HHE JJIsl OpraHu3mMa.
OTMeuaTh 3HaUCHHE IIMTOCKEIICTA;
XapaKTEepPU30BaTh €ro AJIEMEHTHI
(MUKpOTPYOOUKH, MUKPODUIAMEHTHI,
MIPOMEKYTOUYHBIE (PUITAMEHTHI), UX POJIb
B JKU3HEICATEILHOCTH KJIETOK M TKaHEH
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1 ACIIIa3MOJIM3a B paCTUTCIIbHBIX
KIICTKax»

5.4 | HememOpaHnHbie HemeMOpaHnHbie opraHOU/IbI KIETKU PackpsIBaTh coepkaHne TEPMUHOB U
OpraHOU/]IbI KJIETKU Crpoenue u pyHKIMHA HEMEMOPAHHBIX | TIOHATHI: pubocoMa, MoIrcoma,

OpraHOUJIOB KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIIETOYHBII
IIpomesxcymounvle punamenmol. HEeHTp (LEeHTPOCcOMa), LIEHTPUOJIH,
MukpodunameHTsl. AKmuHosble neHtpocdepa, KryTuku, pEeCHUYKH,
Muxkpogunamenmol. MpllIeUHbIE 0a3zanbHOE TeNbIIE.
KIJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepu3oBaTh HeMeMOpaHHbIE
HEeMbIULEYHBIX KIeMOK. OpPraHoOU/IbI KJIETKH, X CTPOEHHUE U
MukpoTpy6ouku. KieTouHsiii eHTp. byHKIIUN
CrpoeHue 1 IBHKEHHUE )KTYTUKOB U
pecHudex. MukpoTpyoouku
uuroruia3mel. Llenrpuons. benku,
accoyuuposamtvle ¢
MUKpoguamenmamu u
muxpompybouxamu. Momopmsie b6enxu.
JdeMoHCcTpanuu
Tabauup! u cxembl: «CTpoeHue
KUBOTHOU KIETKW», «CTpoeHUe
PACTUTENBHON KIETKU

5.5 | Ctpoenue u GpyHKIHH SAnpo. Obonouka sapa, XpOMaTHH, PackpeiBaTh copepkaHue TEpPMUHOB U

sapa

KapuoIia3ma, siIPBIIIKH, UX CTPOCHHE
U GyHKIUU. S nepHbIiA OSTKOBBIM
matpukc. [IpocTpancTBeHHOE
PaCIoIOKEHHE XPOMOCOM

B UHTEpha3HOM SIIpE.

MOHSITUI: SIAPO, sJIepHas 000JI0UKa,
sJIEpHBIE TIOPbI, HYKJIEOMIa3Ma
(kapuormia3zMa), FeHOM, XpOMaTHH,
YyXpOMATHH, TETEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, IEHTPOMEPA,
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Jyxpomamun u 2emepoxpomMamun.
benku xpoMatuHa — rUCTOHBL.
Junamuxa s0epnoti 06010uKU

6 mumose. floepuuiti mpancnopm.
Knerounsie BkiItOUeHUS.
JdemoHcTpanuu

Tabauiiel U cxeMbl: «Sapoy»

KMHETOXOP, KJIETOYHBIE BKIIOUCHHS.
XapaKkTepu30BaTh KIETOYHOE PO KaK
LEHTP YNPABICHUS
KU3ZHEAECATEIbHOCTHIO KIETKH;
TEHETUYECKHUN anmnapaT KJIETOK
9YKapHOT, CTPOEHUE U PYHKIUU
XpPOMOCOM.

OnuceIBaTh CTPYKTYPHI SiApa U UX
B3aUMOCBSI3b C OPTaHOUIaMHU
LUTOIIa3MBbl

5.6. | CpaBHuUTEIBHAS
XapaKTepUCTHKA
KJIETOK DYKapHOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK dYKApUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JdeMoHCcTpanuu

Tabauiel u cxembl: «CTpoeHHe
DYKAPUOTHUYECKON KIIETKNY,
«CTpoeHuE )KUBOTHOM KIETKU,
«CTpoeHuE paCTUTEIbHON KIETKIY.
O0opyaoBaHue: CBETOBON MUKPOCKOIT,
MUKPOIpENnapaTbl PaCTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTopHas paGoTta
«/3yuenue CTpoeHus KIETOK
Pa3JIMYHBIX OPTAaHU3MOBY

XapakTepu30BaTh TUITbI KIIETOK
9YKApUOT: PAaCTUTETbHAS, JKUBOTHAS,
rpubHasi.

CpaBHHUBaTh MEXIy COOOH CTpOCHHE U
KU3HEICATEITPHOCTh DYKaPUOTHUECKUX
KJICTOK U POJIh IPOKAPHOT

B OMOIIEHO3aX

HToro wacoB nmo Teme
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Tema «O0MeH BelecTB U NPeBPaLliecHUE YJHEPTUH B KJIETKE»

6.1

OOMEH BEIIECTB —
METa00IU3M

3

ACCUMWISIIIUS U TUCCUMUIISLIUS —
JIB€ CTOPOHBI MeTaboau3Ma. TUIbI
oOMEHa BeIlleCTB: aBTOTPO(HBIN U
reTepoTpoHbIN. YUacTue Kuciopoaa
B 0OMEHHBIX MPOIeccax.
DHepreTuueckoe o0ecrneyeHne KIeTKH:
npespainieHue AT® B 0OMEHHBIX
nporeccax. epMeHTaTUBHBIN
XapaKTep peakuuii KIETOYHOTO
meTtabonuszma. depMeHTsI, nx
CTPOEHHE, CBOICTBA U MEXaHU3M
nevicteus. KohepmenTsl. Otnuuus
(dbepMEHTOB OT HEOPTaHUYECKUX
KaTaJIn3aToOpoB. belnKn-akTUBAaTOPHI U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (pepPMEHTATUBHBIX PEAKITUI
OT pa3IMYHBIX (PaKTOPOB.
JdemoHcTpanumn

Tabauiel U cxeMbl: «DOTOCHHTE3Y,
«DHEPreTUYeCcKuii 0OMeH»,
«buocuntes 6enka», «CtpoeHue
dbepmenTay, «XeMOCHUHTE3.
O0opynoBaHMe: CBETOBOM MUKPOCKOIT;
000py1I0BaHUE AJISI HPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

PackpbIBaTh conepxkaHue TEPMUHOB U
MOHSITUN: OOMEH BEIIECTB
(MeTabo0a13M), aCCUMUIISAIINS
(anaboMM3M), WIN TJIACTHYCCKHUI
0oOMEH, TUCCUMUIIALIMS (KaTaboIn3M),
WJIH SHEPTeTHYECKHUI OOMEH,
aBTOTPOQBI, reTepOTPOdbI, aHAIPOOBHI,
a’poObl, hepMEHTHI, aKTUBHBIHN IIEHTP,
cyOcTpaTHas cielniupuIHOCTb,
KO(hepMEHTBI, OCITKU-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

[lepeuncnsiTb 0COOEHHOCTH
IJTACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; YCTaHABIIUBATh
B3aMMOCBSI3b MKy INIACTUYECKUM U
DHEPTETHUYCCKUM OOMEHOM.
Pa3znuuaTh THIIBI 0OMEHA BEIECTB:
aBTOTPOGHBIN U TETEPOTPOPHBIHA.
[Toka3pIBaTh poOJIb KUCTOPOA

B OOMEHHBIX MPOIECcCaX.
CxeMatnuecku n300paxaTh CTPOCHHE
dbepMeHra.

OTtnnyath epMEHTHI

OT HEOPTAaHUYECKUX KaTaIN3aTOPOB H
OTIPEIEIISITh UX POITH

B (DYHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
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JlabopaTopHas paGora

«M3yyeHne KaTaIuTUu4ecKon
AKTUBHOCTHU ()EPMEHTOB (HA MIpUMEPE
aMuJIa3bl WK KaTaaasbl)y.
JlaGoparopHasi padorta

«M3yuenue hepMEHTATUBHOTO
pacuieruieHus epoKkcuaa BOA0OpoIa

B PACTUTEJIBHBIX U )KMBOTHBIX KIETKAX)

B MPOMBIIIJIEHHOCTH, B MEIUIIMHE,

B IOBCEHEBHOM JKM3HM YEJIOBEKA.
CTaBUTH SKCIEPUMEHT MO BBISIBIICHUIO
KaTaJTUTUYECKON aKTUBHOCTH
MEPOKCHU/Ia3bl, AMUJIAa3bl, OOBSICHATH
MOJTYYEHHBIE PE3YIbTATHI

6.2

ABTOTpO(DHBIN TUIT
oOMeHa BEIIECTB.
doTocunTe3

[TepBuuHBI CHHTE3 OPTraHUYECKHUX
BEIIEeCTB B KJIeTKe. DOTOCHHTES.
AHOKCU2EeHHbII U OKCUSEHHDIUL
gomocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmol u
nueMeHmul peaKyuoHH020 YeHmpa.
Ponw xyoporutacToB B mporecce
dboTocunTe3a. CBETOBAsI M1 TEMHOBAs
dazwl. Pomoovixanue, Cz-, Ca-

u CAM-munwvt pomocunmesa.
[TponykTBHOCTH (POTOCHHTE3A.
Brustaue paznudHbiX (akTopoB

Ha CKOpPOCTh (hOTOCHUHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanumn

Hoptpetsl: JIx. [Ipuctan,

K. A. Tumupszes.

Tabauiibl U cxeMbl: «DOTOCUHTE3

PackpeIBaTh cosiepkaHre TEPMUHOB U
MOHATHH: GOTOCHHTE3, (a3bl
dboTocuHTE3a (CBETOBASI, TEMHOBAs),
dbotonus, hochopuaupoBaHue, UK
KansBuna, HAJI®+ (nepeHocumk
BOJIOPOJIA).

XapakTepu3oBaTh MIACTHYECKUI 0OMEH
Kak dTal o01ero oOMeHa BEIIECTB;
coObITHA oTOCHHTE3a (PeaKIIMU
CBETOBOM M TEMHOBOM (pa3); poJib
XJIOPOIUIACTOB B MpOIIeCcCe
dboTocuHTE3A.

BEIsSBIIATE TPUYHMHHO-CIICICTBEHHBIC
CBSI3M MEXK/Ty TIOTJIONIEHUEM COTHEUHOMN
DHEPTUU XITOPODUIIIOM U CHHTE30M
Mosekyn ATO.

CpaBHUBATh UCXOJIHBIC BEIICCTBA,
KOHEYHBIC TTPOTYKTHI U YCIOBHS
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IIPOTEKAHUsl peaKLui CBETOBOM U
TEMHOBOMU (a3 poTocUHTE3A.
VYcranaBnuBaTh B3aUMOCBS3b MEXKIY
(OTOCHHTE30M U JIBIXaHHEM; CBETOBOM
Y TEMHOBOMW peakuusiMu (OTOCHUHTE3A.
OuenuBath 3HaUYe€HUE (HOTOCHHTE3A
JUI JKU3HHU Ha 3eMiie

6.3 | ABTOTpOHBIN THIT XemocunTtes. Paznoobpasue PackpeiBaTh copepkaHue TEPMUHOB U
oOMeHa BeIleCTB. OPraHU3MOB-XEMOCUHTETUKOB: MOHATUI: XEMOCUHTE3.
XeMOCHHTE3 HUTPUPUITUPYIOITUE OaKTepHUH, OOBSICHUTH CYITHOCTh XEMOCHHTE3a,
XKese300aKkTepuu, cepoOaKTepuH, pacKpbIBaTh €0 3HaueHue B ouocdepe.
BOJIOPOJIHBIE OakTepuu. 3HAUCHUE [IpuBOOUTH IpUMEPHI
XEMOCHHTE3A. XEMOCHUHTE3UPYIOIUX OaKTepuii
JemoncTpanumn (muTpudUIMpyIOIIe OAKTEPUH,
[optpertsl: C. H. Bunorpazackuii, &Kene300aKTepuu, cepobaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIC OAKTEPUN) U
TabGnuie! U cxeMbl: «POTOCUHTE3Y, XapaKTepHU30BaTh UX
«XeMOCUHTE3» KUZHEICSITEIbHOCTD.
JlabopaTopHas paGoTta CocTaBiATh ypaBHEHUS PEaKIIMil
«CpaBHeHue TporeccoB GOTOCHHTE3a U | XeMOCHHTE3A.
XEMOCHHTE3A» CpaBHUBATh XEMOCHUHTE3
¢ GOTOCHHTE30M
6.4 | DuepreTrueckuii AnHa’poOHBIE OpraHu3Mbl. Bumb PackpeiBaTh copepkaHre TEpPMUHOB U
oOMeH — opoxxenus. [IpoxyKThl OpOKEHHSI M UX | TIOHATHIA: ATAIbl DHEPTETHIECKOTO
JACCUMUJIALUS VICTIOJIb30BAHUE YETOBEKOM. oOMeHa — OATOTOBUTENbHBIH,

AHa3p0o0OHBIE MUKPOOPTaHU3MBI KaK
00BEKThl OMOTEXHOJIOTUU U

OECKHCIIOPOJIHBIN (aHA3POOHBIN),
KHUCJIOPOJIHBIN (a3pOOHBIH ); TJIMKOJIN3,
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BO30yauTENU OOJIE3HEN.

AspoOHbBIE OpraHU3MBbl. ITaIlbl
SHEPreTUYecKoro oOMeHa.
IloaroroBuTeabHbIN ATAN. | THKOIN3 —
OECKHUCIOPOIHOE pacIleIICHUE
TJTFOKO3BI.

buonoruueckoe OKUCIeHUE, WIH
KJIETOYHOE JibIxaHue. Poib
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHUSI.
[{uknyeckue peakiiuy.
OxkucnutenbHOe GochoprIMpoBaHUE.
DHepeuss MemMOpanHo2o epadueHma
npomornos. Cunmes AT®.: paboma
npomonnou ATD-cunmasol.
[IpenmyiiecTBa a3poOHOTO MTyTH
oOMeHa BeIecTB nepe] aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanumn

[TopTpeThl: B. A. DHrensrapar,

[1. Mutuesmn.

Tabauiiel ¥ cXembl: « IHEPTETUUECKUM
oOMen».

JlaGoparopHasi padora

«CpaBHEHUE TIPOIIECCOB OPOKECHHUSI U
JIBIXQHUS

OpoxeHue, OMOJIOTHYECKOe OKUCIICHUE
(nprxanue), ki Kpebcea,
OKHCIHUTETBHOE POoCPOopUIpOBaHUE,
MIPOTOHHBIA TPAJUEHT, TPOTOHHAS
AT®-cunrasa.

[lepedyucasaTb 0COOEHHOCTH
HPHEPTETHUECKOTO 0OMEHA B KJIETKE.
OnuchIBaTh ATAIbl YHEPTETUUECKOTO
obmeHa (IMOArOTOBUTEIIBHBIMH,
OECKUCIIOPOIHBIN, KUCIIOPOIHBIN) U
CpaBHUBATh UX MEXTY COOOH.
XapakTepu30BaTh PeaKIuy TIUKOIN3a,
OpO>KeHMsI, KJIETOYHOTO JIbIXaHMUS.
VYcranaBauBaTh B3aUMOCBSI3h MEXKTY
TJIMKOJIU30M, KJIETOUHBIM JIBIXaHUEM U
cuHTE30M MoJiekyn ATO.

CocTaBisTh ypaBHEHUSI OCHOBHBIX
ATArOB YHEPTETHUECKOr0 OOMEHa

B KJIETKE.

PaccuuThiBaTh SHEPTETUYECKYIO

3¢ PEKTUBHOCTH TJIMKOJIN3a U
OMOJIOTMYECKOTO OKHCIICHUSI.
Ha3zpiBaTh ncX0/IHBIE BEIIECTBA,
KOHEYHBIC TTPOIYKTHI U yCIOBUS
MPOTEKAHUS PEAKIINI YHEPTETUIECKOTO
oOMeHa.

CpaBHUBATH SHEPTrETHUECKYIO
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3¢ PeKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOJIHOTO 3TAllOB KOHEUHbIE
MPOYKTHI U YCIIOBHSI TIPOTEKAHMSI
peakuuii SHEPreTUYeCKoro oomMeHa
HHEPTreTUYECKOTO 0OMEHa

Htoro yacoB no teme 9
7 | Tema «HacnencrBenHasi nHGoOpManus U peaju3anus eé B KJIETKe)
7.1 | Peakium MaTpuaHOTO 2 Peakuuu MaTpuyHOrO CHHTE3A. PackpeiBaTh copepkaHie TEPMUHOB U

CHHTC3a

[TpuHIUIT KOMIIJIEMEHTAPHOCTH

B PEAKIUSIX MATPUUYHOI'O CUHTE3A.
Peanuzanus HaciaeCTBEHHOM
uHopManmu. ['eHeTHUeCKuii Ko, ero
cBoicTBa. Tpanckpumnus —
MatpuuHblii cuate3 PHK. [Tpuniums
TPAHCKPUMIIMHU: KOMIUIEMEHTAPHOCT,
AHTUIIAPAJUIEIbHOCT,
acuMMeTpU4HOCTb. Co3peganue
mampuunvix PHK 6 sykapuomuueckoti
knemxke. Hexooupyrowue PHK.
JdemoHcTpanumn

Hoptper: H. K. Konbuos.

Tabmuiel u cxembl: «buocunTes
oenkay, «['eHeTHYECKUH KO

TOHSTHN: T€H, TCHETUYECKUI KOJI,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpuila, MATPUYHBIN CUHTE3,
tpanckpunuusi, PHK-nonmumepasa,
IIPOMOTOP, CIUIAMCHUHT, UHTPOH, YK30H.
XapakTepu3oBaTh PEaKLUU MATPUUHOIO
CUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh 3TaNbl TPAHCKPUIILUU U
TPAHCISIUMA; YCTAaHABIMBATh
B3aUMOCBS3b MAaTPUYHBIX PEAKIUU

B KJIETKE; CXEMaTUUYECKU N300pakaTh
MATPHUYHbBIE PEAKLINU TPAHCKPUIILINU U
TPAHCIIALUU.

Pemats Ouonornyeckue 3aaauu Ha
ONPEAEIIEHNE MOCIEA0BATEIbHOCTH
nykieoruaos JIHK u MPHK, npumensis
3HAHUS O PEAKLUMAX MATPUYHOIO
CUHTE3a, TCHETUYECKOM KOJIE,
MPUHIUIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunre3 Oenka TpaHcnsauus U €€ dTanel. Y4acTue PackpeiBaTh conepkaHue TEPMUHOB U
TpancnopTHeiXx PHK B Ouocuntese TOHATUN: TPAHCIALMA, aHTUKOJIOH,
Oeiika. YcJioBUsS OMOCUHTE3a Oelka. TPHK, amunoanmn-tPHK-cunTeTasa
Konuposanue amunokucior. Pois (xoma3za), mosupudbocoma (Imoamucoma).
pubocom B OMoCcHHTE3E OemKa. XapakTepu3oBaTh CBONCTBA
JdemoHcTpanumn TEHETUYECKOro Kojia.
TaGaunpl u cxeMbl: «buocunaTe3 OnuceIBaTh 3TaNbl TPAHCIALIMU U
oenkay, «I'eHeTHUeCKUM KOI» CXeMaTUYECKU N300pakaTb MaTpUUHbIE
peaKUu TPAHCISALIMH.
Pemrats Omonorndeckue 3a1aun
Ha onpeaeneHne antuko10H0B TPHK,
MOCJIEI0BATEIILHOCTH aMUHOKHUCIIOT
B MOJIeKyJie Oenika, TpUMEHSIsI 3HaAHUS
0 peaKUUsIX MATPUYHOIO CUHTE34,
TEHETUYECKOM KOJI€, TPUHIIUATIE
KOMILIEMEHTaPHOCTH
7.3 | MexaHu3Mbl Cospemernnvle npedcmasienus PackpsiBaTh conepkaHue TEpMUHOB U

OKCIIPECCUHU I'CHOB

0 cmpoenuu 2enos. Opranuzanus
F€HOMAa y MPOKAPHUOT U 3YKAPHOT.
Perynsius akTHBHOCTH I'€HOB

y mpokapuoT. ['umnore3a onepona

(®. XKako0, XK. Mano).

Monexynsaphole mexanuzmol IKCnpeccuu
2enos y aykapuom. Ponb xpomamuna

6 pe2ynayuu pabomsl 2enos. Perynsus
OOMEHHBIX MPOIIECCOB B KJIETKE.
Knerounslii romeocTas.

MOHSTHIA: OIIEpaTOP, ONIEPOH,
CTPYKTYpHBIE T€HbI, TPOMOTOD,
perpeccop.

OnuchiBaTh CTPYKTYpPy Fr€HOMA
MPOKAPUOT; XapaKTeprU30BaTh padoTy
WHIYIIHOEIBHOTO U penpeccuOebHOTO
OIepoHa.

BbiaensiTe CTpyKTYpHYIO U
PEryasiTOpHbIC YACTU FE€HA DYKAPHOT.
CpaBHHBATBH MPOLECCHI SKCIIPECCUN
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JdemoncTpanuu
Ta0uunel U cxeMbl: «bruocuHTes
Oenkay, «['eHeTHYEeCKUH KOI»

TCHOB Y TIPOKAPUOT M 3YKAPHUOT.
XapakTepu30BaTh TUIIOTE3Y OMEpOHA
(d. XKaxko6, XK. Mano).

OnuceiBaTh MEXaHU3M TOJIIEPIKAHUS
KJIETOYHOT'O TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouonorus

Bupycel — HeKIEeTOUHBIC (DOPMBI KU3HU
u obnuratHeie mapa3utbl. CTpoeHue
MIPOCTHIX U CJIIOKHBIX BUPYCOB,
pPETPOBUPYCOB, OakTeprnoharos.
Kuznennwiti yuxn /J[HK-cooeporcawux
supycos, PHK-cooepocawux supycos,
baxmepuogacos. Oobpamuas
MpancKpunyus, pesepmasd,
unmezpasa.

Bupycusie 3a00eBaHus yeIoBeKa,
KUBOTHBIX, pacteHuit. CITN/I,
COVID-19, couuanbHble U
MEJIUIIMHCKUE MTPOOIEMBI.
buoungopmamura: unmezpayus u
ananuz oonvuiux maccusos («bigdatay)
CMPYKMYPHBIX OUOSIOSUYECKUX OAHHDBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyure. Ilpoepammupyemvie
@dynkyuu 6eaxos. Cnocodbvl docmasku
JIeKapcme.

JdemoHcTpanuu

[Toptper: 1. . IBaHOBCKUIA.

PackpsIBaTh cofepkaHie TEPMUHOB U
MOHSATUI: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karcuji, o0paTHasi TPAHCKPUIILIMS,
peTpoBUpYCHI, bakTeprodar, BUpyc
uMMyHoiepuiTa yenoseka (B1UY),
MPUPOIHO-0YAroBble HH(PEKIUH.
XapakTepu30BaTh BUPYCHI,
peTpoBUpPYCHI U OakTepruodaru Kak
BHYTPHUKJIETOYHBIX [1aPa3UTOB
MIPOKApPUOT U DYKapHOT.

W3naraTh runoTe3bl 3BOJIOLUOHHOTO
MIPOUCXOKIECHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOJECHCTBUS
BUpYCa U KJIETKH, WH(EKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIIBHON U TOPU30HTATIBHOU
nepeiayu BUPYCOB; 3a00J1eBaHUS
’KUBOTHBIX U PACTEHUM, BBI3BIBAEMBIE
BUPYCaMHU.

Ha3zbiBaTh BUpyCHbIE 3a00J1€BaHMs,
BCTPEYAIOIIMECS Y YEIOBEKA: TPHIIII,
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Tabauukl v cxeMbl: «l eHeTHYeCKuit
Koy, «Bupyce», «bakrepuodarm.
IIpakTHyeckas padora
«Co31anue MOJIeNId BUPYCa»

KJICIIEBOM SHIIEPaATUT, TeMaTHT,
COVID-19, CITHA.

Co0mroath paBuiia MOBECHUS

B OKPY>KaroLEl NPUPOJHOU Cpeae, MEP
npOoUITAKTUKH PAaCIIPOCTPAHCHUS
BHUPYCHBIX 3a00JI€BaHUI (B TOM YHCIIE
BUY-undexumn)

HUtoro

HacCoOB I10 TCMC

9

Tema «Ku3HeHHBIH UK KJIETKH

8.1

JKn3HEeHHBIN TUKIT
KJIETKH

1

Knerounslii 1uKi, €ro nepuoibl U
perynsauus. Uatepdasza u MUTO3.
OcoOeHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B HHTEpda3e.
IToaroToBka KJISTKHU K JICJICHHIO.
[IpecunTeTnueckui
(MOCTMUTOTUYECKHI ), CHHTETUUECKHUI
1 IIOCTCUHTETUYECCKUI
(MpEeMUTOTUYECKHIT) IEPHUOIBI
uHTep(Da3bl.

JdemoHcTpanumn

Tabanib! U cxeMbl: «KU3HEHHBIN [TUKIT
KJIETKUY», «MUTO3»

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTUIN: KJICTOYHBIN IIUKII, HHTEep(da3a.
[lepeuncisaTh nepuoabl ) KU3HEHHOTO
LUKJIA KJIIETKU U XapaKTepUu30BaTh
IIPOTEKAIOIINE B HUX MTPOLIECCHI

8.2

MatpuuHbIil CHUHTE3
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [IpuHIMne! permkanum
JIHK: komImeMeHTapHOCTb,
MIOJTYKOHCEPBAaTUBHBIN CUHTE3,
AHTHUIAPAJUIEIIBHOCTh. MeXaHu3M

PackpsiBaTh coiep:kaHle TEPMUHOB U
MOHSTUIN: peruKaus (peayrauKanus),
KOMILJIEMEHTapHOCT,
aHTUTAPAJIEIbHOCTD,
JHK-nmonumepasa, reiomepa,
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permukanmu JJHK. Xpomocomsr.
Ctpoenue xpomocoM. Temomepsl u
TesoMepaza. XpoMOCOMHBIN HAOOp
KJIIETKU — KapuOTHUIl. JIUIUIONAHBIA U
rarIoOuIHbIA HAOOPHI XPOMOCOM.
I'omomnoruunsie xpomocomsl. [TonoBbIe
XPOMOCOMBI.

JdemoHncTpanuu

Tabnuiiel U cxeMbl: « KU3HEHHBIN UK
KIETKN», «CTpOeHUE XpOMOCOM,
«Pennmukanusa JTHK».

Oo6opynoBanme: CBETOBON MUKPOCKOIT,
MUKpoIpenapatbl: «MUTO3 B KIIETKax
KOpEIIKa JyKay.

JlaGopaTopHasi padora

«/3yyeHnue XxpoMOCcoOM Ha TOTOBBIX
MUKPOIIpEnapaTax»

pEIUTUKAMOHHAsA BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA00p, HYKJIEOCOMBI,
CECTPUHCKHE XpPOMATHU/IbI, IEHTPOMEDPA,
KapUOTHUII, TAIUIOUAHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTb CTPOCHUE XPOMOCOM,
KapuOTUIIOB OPTraHU3MOB.
[TepeuncsiTh MPUHIIUIIBI PETUITMKAIIUN
JHK u naBaTh UM comepKaTesIbHYIO
XapaKTEePUCTUKY.

OnuceiBaTh MEXaHU3M PEIIUKAIIUU
JIHK.

CxemaTH4ecku n300paxkaTh CTPOECHUE
MeTaha3zHOM XPOMOCOMBI.

PaznmuaTte XpoMOCOMBI

Ha MUKpOIIpenaparax u
MUKpodoTorpadusx

8.3

JleneHue KiIeTKku —
MHTO3

Henenue xkinetku — Muto3. Ctagun
MHTO3a U MMPOUCXOAIINE B HUX
npoueccsl. Tunel MuTo3a. Kapuokunes
U IUTOKHHE3. bruonornyeckoe
3HAYCHHUE MUTO3A.

JdemoHcTpanumn

Tabanis! 1 cxeMbl: « KU3HEHHBIN [TAKIT
KJIETKN», «CTPOECHHE XPOMOCOM,
«Pernmukanusa JIHK», «Muto3».

PackpriBaTh conmepxaHne TEPMUHOB U
MOHATHI: MUTO3, TIpodhaza, meTadasa,
aHadasza, Tenodaza, KAPUOKUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MeTadazHas IacTHHKA, O0po3aa
JIETICHMUS.

[lepeuncnsaTe mOCIEIOBATEIIBHOCTD
CTaINii MUTO3a U ONTUCHIBATH
MIPOUCXOIAIINE HA HUX MPOIIECCHI.
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Oo6opynoBaHue: CBETOBON MUKPOCKOIT,
MUKpornpenapaTthl: «MUTO3 B KJIETKaX
KOpEILIKa JIyKay.

JlaGoparopHasi padorta

«Habmronenue MuTo3a B KIeTKax
KOHYMKA KOpeIlKa JIyKa (Ha TOTOBBIX
MUKPOIIpEnapaTax)»

CpaBHUBaTh OCOOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEJIbHBIX U )KUBOTHBIX
KJIETKaX.

OOBsICHATH OMOJTOTUUECKUN CMBICIT
MUTO3a.

Pasznuyath cTaguu MuTo3a

Ha MUKpoIpernapaTax u
MUKpodoTOrpapusx

8.4 | Perynsmms 1 Perynsmust MUTOTHYECKOTO ITUKIIA PackpbIBaTh cosiepkaHre TEPMUHOB U
’KU3HEHHOTO ITMKJIa kieTku. [IporpamMMmupyemMast KJI€TOUHAs | TOHSATHI: aronTo3, npojudeparms,
KJIETOK rudesnp — arnonTo3. nudpepeHnnpoBKa.

Krnerounoe siapo, XxpOMOCOMBI, XapakTepu30oBaTh PETYISAIUIO
GbyHKIIMOHAIBHAS TEHOMUKA. MUTOTHYECKOTO IIMKJIa KIETKH.
Mexanuszmol npoaugepayuu, OOBSCHATH OMOJIOTUUECKUN CMBICTT
oughghepenyuposku, cmapenus u eubenu | 3aporpaMMUAPOBAHHON KJICTOUHON
knemok. «L{ugposas knemrxay — rudeNy — arornTro3a.
buoungopmamuueckue mooenu VYcranaBnuBaTh B3aUMOCBS3b MEXKITY
@DYHKYUOHUPOBAHUSA KNEMKU. rOMEOCTa30M KJIETOK U UX THOEIBIO
JdemoHcTpanumn
Tabanib! U cxeMbl: «KU3HEHHBIN [TUKIT
KIETKN», «CTpOEHUE XPOMOCOMY,
«Pernmukanusa JIHK», «Muto3»
Nroro yacoB no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak eJuHOE 1 Buonoruueckoe paznoodpaszue PackpsiBaTh coep:kaHle TEPMUHOB U

OcJioc

OpraHu3MoOB. OI[HOKJ'IeTO‘{HI)Ie,
KOJIOHHAJIBbHBIC, MHOT'OKJICTOYHBIC

MTOHATUI: OPTaHU3M, OpTaH, OpraHesIbl,
CcUCTeMa OPraHoB, armapar,
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OpraHU3MBI.
Oco06eHHOCTH CTPOCHUS U
KU3ZHEJIESITETbHOCTH OJHOKIIETOUHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIH, APYTHE
npoTUCThl. KoJIOHHaNbHBIE OPTaHU3MBI.
B3anmocBs3b yacTeii MHOTOKJIETOYHOTO
opranusma. TkaHU, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak €JUHOE LEI0E.
I'omeocras.

JdeMoHCcTpanuu

Tabauie U cxembl: «OTHOKIETOYHBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
Bogopociany, «bakrepuny,
«ITpocretimuey, «Opraubl IBETKOBBIX
pacrenuit», «CuCTeMbl OPraHoOB
MO3BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHEe CTPOEHHE HACEKOMBIX).
OGopyaoBanue: CBETOBOM
MUKPOCKOI; MUKpOTIpenapaTsl
OJIHOKJIETOYHBIX OPTaHU3MOB; KUBbBIE
HK3EMILISIPbl KOMHATHBIX PACTEHUN;
repOapuu pacTeHU pa3HbIX

OT/IEJIOB; BJIaXKHBIE MPEIapaThl
KUBOTHBIX

(GyHKUMOHAIbHAS CHCTEMA, TOMEOCTA3.
IlepeunciaTh CTPYKTypHO-
(GyHKUIMOHAIbHBIE YACTH
OJITHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKQHEBBIX
OpPraHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHHUSI U KUZHEAECATETbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOT'OTKaHEBBIX OPTaHU3MOB.
CpaBHUBaTh MEXKTY COOOI
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBBIE
OpraHu3MBbl
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9.2 | Tkanu pacTeHui Txanu pacrenuil. Tunsl pactuTenpHbIX | PackpbiBaTh coneprkaHue TEPMUHOB U
TKaHel: oOpa3oBaTesibHas, TOKPOBHAS, | MOHATHUI: TKaHb, SMUJIEPMUC, TPOOKA,
MPOBOASAIIAS, OCHOBHAS, KOpKa, 1y0, TpeBecuHa, IPEBECUHHBIE
MexaHuueckasi. OcoOEHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IBI,
cTpoeHus, QYHKIHN U PACTIONOKEHHUST | KAMEHUCTBIE KIIETKH.
TKaHEW B OpraHax pacTEHUil. XapakTepu30BaTh TUIbI PACTUTEIbHBIX
JdeMoHcTpanuu TKaHel: 00pa3oBaTeNbHasl, TOKPOBHAS,
Tabnuip! ¥ cXeMbL: MPOBOJIAIIAS,, OCHOBHASI, MEXaHUYECKAS;
«Tkanu pactenuit», «Oprasbl MEePEYUCIIATh OCOOCHHOCTH UX CTPOCHHUS
I[BETKOBBIX pacTeHU», «KopHEBbIE Y BBITIOJTHSIEMbIE (DYHKITUU
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM TIIACTUHKN.
O6opynoBanue: 5KMBbIC YK3EMILISPBI
KOMHATHBIX PACTEHUM; CBETOBOM
MHKPOCKOII; MUKPOIIpENapaThl TKAHEH.
JlaGoparopHasi padora
«3yueHne TKaHEeW paCTCHUI»

9.3 | TkaHM KUBOTHBIX U TkaHM )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpeiBaTh copepkaHue TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKaHEH: OIINTCIINAJIbHAA,

COCAMHUTCIIbHAA, MBIIIICYHAA, HCPBHAA.

Ocobennoctu cTpoeHust, GyHKIUNA U
PacCIIOIOKEHHS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdemoHcTpanumn

Tabmwip! 1 cxembl: « TkaHH
AKUBOTHBIX», «CKeJEeT ueoBeKay,
«IIumeBapurtenpHas cuctema,

TOHSTHN: STIUTEIINM, CEKPET,
MBIIIIEYHBIE BOJIOKHA, HEMPOH,
HEUPOTJIUSL.

XapakTepru30BaTh TKAHU )KUBOTHBIX U
YyeJ0BeKa: dIUTeauaIbHas,
COCJIMHUTEIIbHAS, MBIIIICYHAs, HEPBHAS;
MEePEUUCIISITh OCOOEHHOCTH X CTPOCHUS
Y BBITIOJIHSIEMbIC (PYyHKITUN
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«KpoBeHOCHas cucTteMay,
«/IpixaTenpHas cucremay, «HepBHast
cucremay, «Koxa», «Mpleunas
CHUCTEMAY.

Oo6opynoBanue: CBETOBOM MUKPOCKOIT,
MUKpPOTPENnapaThbl TKAHEH.
JlaGopaTropHasi padora

«3yuyeHue TKkaHen JKUBOTHBIX

9.4

Opranbl. CUCTEMBI
OpraHoB

Opransl. BereratuBnbie u
T€HEepPATUBHbBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CUCTEMBI OPTaHOB
YKUBOTHBIX U YeJoBeKka. OyHKIIUU
OpPraHoB M CUCTEM OPTaHOB.
JdeMoHCcTpanuu

Tabauiiel u cxeMbl: «Oprassl
[IBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHue CTeOIsI,
«CTpoeHuEe TUCTOBOM MJIACTUHKI,
«Cxkener yeaoBeKay,
«ITumeBapuTenbHas CUCTEMAY,
«KpoBeHOoCHas cucteMay,
«JlpIxaTesbHast CHCTEMaY,
«BwiienurensHas cucreMay, « HepHas
cucTemMay, « JHJIOKPUHHAS CHUCTEMay.
O0opyaoBaHue: 5KMBbIC DK3EMILISPBI
KOMHATHBIX paCTEHHI; Trepoapuu
pacTeHuil pa3HbIX OTJEIOB; CKEJIEThI

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHSITUI: OpPTaH, KOPEeHb, TTOOET,
IIBETOK, IJIOJI, CEMs, TIOJIOBBIC JKEJIE3HI,
MIOJIOBBIE TTPOTOKH, KOMYJISTUBHbBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu3oBaTh BET€TaTUBHBIE U
Tr€HEpPATUBHBIC OPraHbl PACTCHUIA,
COMATUYECKHUE U PETYJISITOPHBIC OPTaHbl
’KUBOTHBIX; TICPEUYHUCIISITE OCOOCHHOCTH
UX CTPOCHUS U BBITTOTHSIEMBIC (DYHKITUH.
YcraHaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB U UX () YHKITUSIMH.
PaznuyaTh BUIbI TKAHEW, OPTraHbl U
CHUCTEMBbI OPTaHOB, B TOM YHCJIE
YyesoBeKa, Ha MUKpOIIpenapaTax,
BJIQKHBIX TIpernaparax, repoapusx u
MuKpodoTorpadusx, TadIuIax,
MOJIETIAX U MYJIsKaX
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MO3BOHOYHBIX; KOJUICKIIUU
0€CII03BOHOYHBIX )KUBOTHBIX; BIAKHBIC
npenapaThl )KUBOTHBIX, CKEJIET
YeJioBeKa.

JlaGoparopHasi padorta

«3ydeHne opraHoB LIBETKOBOT'O
pacTeHus»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena opranu3zMoB. Kapkac
pacteHnii. CKeJeTbl OJJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX.
Hapy>xHblii 1 BHyTPEHHUH CKEJIET.
CrpoeHne 1 TUIIBI COEAUHEHUS KOCTEM.
JdeMoHCcTpanuu

Tabauiet u cxembl: «CTpoeHue
cTebis», «CTpoeHue JIMCTOBOM
IIACTUHKNY, «CKEJIeT YeIOBEeKay.
OoGopynoBanue: CKEIEThHI
MO3BOHOYHBIX; BIIAKHbBIE IIPEeNapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHHBI MOJIIIOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTTIOKOKHUX

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUIN: OTTIOPHBIE CUCTEMBI, 000JI0UKH
KJIETKH, GUOPHUIIIBI, KapKac, Hapy>KHbBIN
CKEJIET (XUTUHOBBIN MOKPOB),
TUAPOCTATUYECKUI CKEJIET, BHYTPEHHUI
CKEJIET, KOCTH (JJIMHHBIE, KOPOTKUE,
TUIOCKHE), COEAMHEHHS KOCTEH,
HEMNOJIBIKHBIE (I1IBBI),
MOJIYTIOBUKHBIE, TOJBUKHbBIC
(cycTaBbl), OTIETBI CKEJIETa
MTO3BOHOYHBIX JKUBOTHBIX: YEpEIl,
OCEBOI1 CKeJET (MMI03BOHOYHUK, TPyAHAs
KJIETKa, XOp/a), Mosica KOHEYHOCTEH,
CBOOO/IHBIE KOHEUHOCTH.

OnuceiBaTh HAPY>XHBIM U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U TUIIbI
COEIMHEHUS KOCTEMN.

VYcraHaBnuBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHMEM OMOPHBIX CUCTEM U UX
GyHKIUSIMU B OpraHu3Me.
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CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
PAaCTEHHUM U JKUBOTHBIX

9.6 | JIBmwxkenue JIBr>keHre opraHu3MoB. JIBrkeHue PackpeiBaTh conepxaHue TEPMUHOB U
OpraHNU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHATUI: IBUKEHUE, IBUTATEIIbHbIE
aMEOOMIHOE, )KTYTUKOBOE, PECHUYHOE. | OpraHellIbl, JBUKEHUE MTPOCTEHIITNX
JIBU)KEHNE MHOTOKJIETOYHBIX (amE€OomuaHOE, KIYTUKOBOE,
PACTEHHUIi: TPOIIU3MBbI U HACTHUHU. PECHUYHOE), IBU’KEHHE pACTEHUIN
JIBM)KEHME MHOTOKJIETOYHBIX (TpOM3MBbI, HACTHH ), MBIIIICUHbIE
YKMBOTHBIX M YEJIOBEKA: MbILIECYHAs CUCTEMBI (COKpaTUTEIbHbBIE BOJTOKOHIIA,
cuctema. Pednekc. CkeneTHble MBIIIIBI | KOXKHO-MYCKYJIbHBIA MEIITOK, CKeJICTHAs
U ux padora. MYCKYJIaTypa), CKEJIETHasl MbIIILA
JdemoHcTpanun (MBIIIIEYHOE BOJIOKHO, MUOGUOpUILIA),
TaOauup! u cxembl: «OJHOKIETOUHbIE | BBICIINE JBUTATEIBHBIC IICHTPHI, padoTa
Bozopociny, «lIpocrenmuey, MBI (IBUTaTeNIbHAsl, COMAaTUYECKas),
«CTtpoeHue MbIIIbD», «MpleuHas MBIILIIEYHOE YTOMJICHHUE.
CHUCTEMA» XapakTepu3oBaTh BUAbI IBUKECHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHu3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcraHaBIMBaTh B3aUMOCBS3b MEXKIY
CTPOEHHUEM OIIOPHBIX CUCTEM H
JBWKCHUSIMUA OPTaHU3MOB
9.7 | [lutanue opraHU3MOB [Intanue oprannsmos. llormomenune PackpeiBaTh conepxanne TEPMUHOB U

BO/IbI, YTJICKUCIIOTO ra3a u
MHHEPAJIBHBIX BEIIECTB PACTCHUSMHU.
IIuTanue )KMBOTHBIX.

MOHATUM: MUTAHUE, TUIIEBAPEHNUE,
MUILIEBAPUTEIIBHBIE BAKYOJIH, KAILICYHAS
MOJIOCTD, MUILIEBApUTEIIbHAS TPYOKa,
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BHyTpHUnosocTHOE M BHYTPUKIETOYHOE
nunieBapenue. [luranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIBI
NUIIEBAPUTEIBHOTO TPAKTA.
[InieBapuTesbHbIE KETE3BI.
[MumeBapuTenbHas cucTeMa Ye0BeKa.
JdemoHcTpanuu

TabauIbl ¥ CXeMbl:
«Ku1ieuHononocTHbIEY,
«IIumeBapurtenbHas cuctemay, «Cxema
IIATAHUS PACTCHUI.

Oo0opynoBanme: KUBBIC IKIEMILISIPBI
KOMHATHBIX pacTEHUI; 000py10BaHNE
JUISl IEMOHCTPAIMU TOYBEHHOIO U
BO3JIYLIHOTO MTUTaHUSI PACTEHUN,
pacuieruieHus Kpaxmasua u 0eITKOoB

o1 IecTBUEM (pepMEHTOB

NUIIEBAPUTENIbHBIN TPAKT,
MUIIEBAPUTEIIbHBIE KEJE3BI,
MUIIEBAPUTEIbHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIETOUHOE
NUIIeBapeHHeE.

Pa3nuyaTe Ha n300pakeHusX (cxeMax,
TabIMILAX, MYJISKAX) OTAEIIbI
MUIIEBAPUTEILHOTO TPAKTa U
NUILEBAPUTENIBHYIO CUCTEMY YEJIOBEKA.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]TY
CTPOCHHUEM OpPTraHOB MUILIEBAPEHUS

9.8

JIpIxaHre OpraHu3MoOB

JpIxanue oprannu3moB. JIpixanue
pacteHui. /[pIxaHne )KMBOTHBIX.
Huddy3us razoB yepes mOBEPXHOCTh
kieTku. KoxHoe pIxaHue.
JlpixaTenbpHas MOBEpXHOCTD. JKabepHoe
Y JErO4YHOE AbIXaHue. Jlpixanue
ITO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCII0)KHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHasi CUCTEMa YEJIOBEKA.

PackpeiBaTh conepxanue TEPMUHOB U
MOHATHI: nbIxanue, Tuddy3us, KOKHOE
JIbIXaHUE, OPraHbl JbIXaHWs,
JIbIXaTEIbHbBIC JBUKEHUS, IbIXaTEIbHBIN
IIEHTP, JIETOYHBbIC O0BEMBI, KU3HCHHAS
EMKOCTD JIETKHUX.

XapakTepu3oBaTh AbIXaHUE PACTCHUM;
JIBIXaHUE KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLMOHHOE
YCIIO)KHEHUE CTPOECHHUS JETKUX
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MexaHn3M BEHTWISILUU JIETKUX Y TITULL
Y MJIEKONUTAIOWUX. Peryisuus
IBIXaHus. J{pIXaTenbHBIE 00BEMBI.
JdemoncTpanuu

Talauiibl U cxembl: «JlpIxaTenpHas
cucTeMay.

O6opyaoBanue: 060py0BaHUE
JUI IEMOHCTPALIMU OIBITOB

10 U3MEPEHUIO KUZHEHHOU EMKOCTH
JIEFKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JIBUDKCHUM

MO3BOHOYHBIX KUBOTHBIX.

Pa3nuuaTe Ha n300paxeHusX (cxemax,
Ta0IuIax, MyJISKaX) JbIXaTeIbHYIO
CUCTEMY YeJIOBEKA.

OnuceiBaTh MEXaHU3M BEHTUJISILIUN
JETKUX Y TITUI] U MJIEKOTTUTAIOIIHX.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]Y
CTPOEHUEM OpPTraHOB JIbIXaHUS U UX
GyHKUIMSAMH B OpraHu3Me

9.9

Tpancnopr BemiecTs
y OpraHu3MOB

TpaHcOpT BENIECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcOpT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHas cuctema mo3BOHOUHBIX
YKUBOTHBIX U uesioBeka. Cepaiie,
KPOBEHOCHBIE COCY/Ibl U KpOBb. Kpyru
KpOBOOOpAIeHHS. DBOJTIOITMOHHBIC
YCII0KHEHHUSI CTPOCHUSI KPOBEHOCHOM
CHCTEMBI TO3BOHOYHBIX )KMBOTHBIX.
Pabora cepamna u e€ perysiusi.
JdemoHcTpanumn

Tabuwuiel 1 cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHuii», «KopHeBbie
cuctembl», «CTpoeHHUe CTeOI,
«CTpoeHue JIMCTOBOM TNTACTUHKHY,

PackpeiBaTh conepkaHre TEPMUHOB U
MOHSITHI: TPAHCIIOPT BEILIECTB,
TPAHCTIIOPT y pacCTeHUM, KPOBEHOCHAsI
CUCTeMa >KMBOTHBIX, KPOBb, IJIa3Ma,
(GhopMEHHBIE DIIEMEHTHI,
KpOBOOOpAIllCHHE, KPYTH
KPOBOOOPAIIIEHUS, CEPACUHBIIN UK,
mumbooOparnienue, tumda,
TuMbaTHYECKrue COCY/IbI,
TuMGbaTUYeCKre y37Ibl, BHYTPCHHSIS
cpella opraHu3Mma.

XapakTepu30BaTh TPAHCTIOPT BEIIECTB
y pacTeHu# U 6ECTIO3BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX M YEIIOBEKA.
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«KpoBeHocHas cucremay,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX
YKUBOTHBIX)»

Pa3nuuaTe Ha n300paxeHusx (cxemax,
TabIMLIAX, MYJISKaX) KPOBEHOCHYIO U
IUM(pAaTUYECKYIO CUCTEMY YEJIOBEKA.
YcranaBiuBaTh B3aUMOCBSI3H

MEXAYy CTPOEHHEM OpPraHOB
KpOBOOOpAILIEHUS ¥ UX PYHKIUSIMU

B OpraHu3Me

9.10

Brigenenue y
OpPTraHU3MOB

Breinenenue y opranusmos. Beiaenenue
y pacTeHuil. Bolienenne y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbl
BblJIcTICHUS. DUITbTpaIus, CEKPELUs U
o0paTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BoieneHus. CBA3b
IIOJIOCTH TeJla ¢ KPOBEHOCHOU U
BBIJICIIUTEIIBHON CUCTEMAaMHU.
Briznenenue y mo3BOHOYHBIX KUBOTHBIX
u yenoseka. [Touku. Ctpoenue u
byHKIIMOHUpOBaHUE HePpoHa.
OO6pa3zoBaHue MOYH Yy YEJIOBEKA.
JdemoHcTpanumn

Tabauib! 1 cxeMbl: «BeraenurenbHas
CHUCTEMA»

PackpriBaTh cosiepkaHue TEPMUHOB U
MIOHSITUI: BBIJICJICHHUE, TYTTaIus,
JUCTONAJ, COKpaTUTEIbHBIC BAKYyOJIH,
W3BUTHIC KaHAJIBIIBI, 3BE3/1UATHIC
KJIETKHU, BBIICTTUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, ITOYKH,
MOYETOYHHK, MOUEBOH My3bIPb,
He(dpoH, Moya.

XapakTepu30BaTh MPOLECC BhIICTICHUS
Yy PaCTCHUM U )KUBOTHBIX.

Pa3znuuaThk Ha N300paXkeHUsAX (CXeMax,
Ta0IMIAX, MYJISKAaX) BbIACIUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuchiBaTh MEXaHU3M
GbyHKIIMOHUPOBaHMS HePpOHA; TPOIIECC
00pa3oBaHUs MOYH.

YcTaHaBIMBaTh B3aUMOCBS3U

MEKy CTPOEHUEM OpPraHOB
BBIJICTICHUS U UX (PYHKIUSIMU

B OpraHusme
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9.11 | 3amura y opraHu3MoB 3anura y OpraHu3MOoB. 3aliuTa PackpeiBaTh conepxanne TEPMUHOB U
y OJIHOKJIETOYHBIX Opranu3mMoB. CIOpbI | IOHSATHI: KamcyJsia, YHI0CIopa, IUCTa,
OaKTepHil U HUCTHI NPOCTEHIIHX. KYTHUKYJa, CPECTBA ITACCUBHOU
3ammura y MHOTOKJIETOYHBIX PACTEHUH. | 3aIKTHI, CPEACTBA XUMHUIECKOM
Kyrtukyna. CpeacTBa naccuBHOM u 3aIUTHI, KOKHBIE TTOKPOBHI,
XUMUYECKOU 3a1uThl. OUTOHITUIBI. UMMYHUTET, UMMYyHHAasl CUCTEMA,
3ammTa y MHOTOKJIETOUHBIX aQHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI 1 UX XapakTepu30BaTh BUIbI 3aIIUTHI
MIPOM3BOJIHBIE. 3alUTa OpraHu3Ma Y OJHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX
oT Oone3nent. IMMyHHas cuctema OpraHU3MOB.
yenoBeka. Kiierounsiii u ryMmopanbHbiii | ONUCHIBATH CTPOCHHUE KOYKHBIX
UMMYHUTET. BpOXIEHHBIN U MMOKPOBOB U UX MPOU3BOIHBIX.
pUOOpeTEHHBIN crieIuUIeCKUui Paznuuars Ha n300pakeHUIX (CXeMax,
UMMYHHUTET. Teopusi KIOHAIBHO- TabIMIIaX, MYJISKAX) OPTaHbl
cenekTuBHOro uMMyHureta (I1. Dpaux, | UMMYHHON CHCTEMBI YeOBEKa.
®.M. bepner, C. Tonerasa). YcTraHaBIMBaTh B3aUMOCBSI3U MEXKIY
BocnanurenbHble OTBETH OPTaHU3MOB. | CTPOCHUEM OPraHOB 3alIUThI U UX
Ponp BpoKIEHHOTO UMMYHUTETA GYHKIMSAMH B OpTaHU3ME
B Pa3BUTUU CUCTEMHBIX 3200JICBaHHIA.
JdemoHcTpanumn
Tabuunel ¥ cxemsbl: «Koxay,
«mmynurteT», «CTpoeHue cTedmus»,
«CTpoeHune JTMCTOBOM TNTACTUHKH

9.12 | Pa3apaxuMoCTh PaznpaxxumocTs u peryisinus PackpeiBaTh conepxanne TEPMUHOB U

U peryssiuus
Yy OpraHu3MoOB

y opranu3MoB. PazapaxumocTh
Y OJJHOKJIETOYHBIX OPTAaHU3MOB.
Takcucel. PazapaxuMocTs 1 peryisinus

MOHSITUIN: Pa3IPaXKUMOCTb, PETYJIISLINS,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKCcuHBI), HEpBHasi CUCTEMA,
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y pacTeHui. PocToBbie BemecTsa U ux
3HAYECHHUE.

Hepsnas cucrema u peduiexkropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cuctema U €€ OTAeIbl. DBOJIOIUOHHOE
YCII0KHEHHUE CTPOCHUSI HEPBHOU
CHUCTEMBI y )KUBOTHBIX. OT/I€IIbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pediekc u pednekropHas
nyra. be3yCinoBHbBIE U YCIIOBHBIE
pedIeKchl.

I'ymopanbpHas perynamnus u
SHIOKPUHHAs CUCTEMA KUBOTHBIX U
yesoBeka. JKenesbl 3HIOKpUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBHE
TOPMOHOB. B3auMOCBsI3b HEpBHOU U
SHIOKPUHHOU cucteM. [ 'nnoramamo-
runodurzapHas cucreMa.
JdemoHcTpanumn

[optpet: U. I1. [TaBnos.

Tabauiel u cxembl: «CTpoeHue
ruapb», «CTpoeHue IIaHapun»,
«BHyTpeHHEe CTpOEHUE JOKIAEBOTO
yepBs», «HepBHas cuctema poiO»,
«HepBHas cuctemMa JIArymKkm»,
«HepBnas cucrema
npecMbIKaronmxcsa», «HepBras

pednexkTopHas peryisiius, pediekc,
pedekTopHas ayra, nepeIHUuN MO3T,
IIPOMEKYTOYHBIN MO3T, CPEIHUN MO3T,
MO3KE€YOK, IIPOAOJIrOBATHI MO3T,
BEreTaTHBHAsl HEPBHAs CUCTEMA,
ryMopalibHas peryJssiius, FOpMOHbI,
HH/IOKPUHHAs CUCTEMa, TUIIOTAIaMO-
runoduszapHas cuctema.
XapakTepu3oBaTh Pa3ApaKUMOCTh

Y OJTHOKJIETOYHBIX OPTaHU3MOB U
pedIEKTOPHYIO PETYIISIUIO

Y )KUBOTHBIX.

PasnuuaTe Ha n300paXkeHUsX (cxeMax,
TabIMIIAX, MYJISKAX ) HEPBHYIO CUCTEMY
U €€ OTAEJbL; OTAENBI TOJIOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX.

OnuchIBaTh TyMOPAJIbHYIO PETYJIALIUIO
Y )KUBOTHBIX.

Paznuuars Ha H300paKEHUAX (CXEMaX,
Ta0IMIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY JKMBOTHBIX U YEJIOBEKA.
Ha3piBaTh skee3bl SHIOKPUHHOU
CUCTEMBI YeJIOBEKa U BbIpabaThIBAEMbIE
UMHU TOPMOHBL.

OnuceIBaTh 1€MCTBHE TOPMOHOB.
VYcranaBnuBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPTraHOB HEPBHOU U
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cuctema nTuiy, «HepBHas cuctema
MJIEKOMUTAIOIMX», «HepBHas cuctema
YeJI0BeKay, « DHAOKPUHHASI CHCTEMAY,
«Pednexcy.

Oo6opynoBanue: MOJEIU TOJIOBHOTO
MO3Tra Pa3InYHbIX KUBOTHBIX

HHJOKPUHHOM CUCTEM U MX (QYHKLMSIMU
B OpraHu3Me.

XapakTepu30BaTh dBOIOLMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

Hroro yacos mo reme 17
10. | Tema «PASMHOXEHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3MHOKECHHSI 1 dopMbI pa3MHOKECHHS OPTaHU3MOB: PackpriBaTh cojiepkaHre TEPMUHOB U

OpraHu3MoOB

Oecrooe (BKIIFOYasi BEreTaTUBHOE) U
roJjioBoe. Buapl 6ecrnonoro
Pa3MHOKEHHUS: TOUKOBAHUE,
criopyJssitusi, hparMeHTanus,
KJIOHUPOBAHUE.

JdeMoHCcTpanuu

Tabnuie! 1 cxeMbl: «BereraTuBHoOE
pa3sMHOXXeHHUE», « TUITbl 6ecIoaoro
pa3MHOXKEHUs», «Pa3MHOKEeHHE
XJIaMUJOMOHab», «Pa3zMHOXeHNe
ABIJICHBI», «Pa3MHOKEHUE TUIPHI»

MOHSTHI: pa3MHOXKEHHE, TPOCTOE
JeJICHHE, TIOYKOBAHUE, CTIOPYJISIINS,
BEreTaTHBHOE Pa3MHOKCHHE,
¢dbparmeHTanys, KIOHUPOBAaHUE, TAMETHI,
CriepMaTo30u/] (CIIepMHIA), THTICKIIeTKA,
3UT0Ta, KOHBIOTAITHSI.

[lepeyucnsaTe 0COOEHHOCTH OECTIOIOTO
¥ TTOJIOBOTO Pa3MHOKEHUST OPTaHU3MOB.
XapakTepru30oBaTh CYyITHOCTH U (DOPMEI
0ecrooro pa3sMHOKEHHUSI OPTaHU3MOB;
Ouonornyeckoe 3HaueHue 6ecroNIoro
pPa3MHOKECHHUS.

Paznuuate cniopy kak
CHEIUATM3UPOBAHHYIO KIIETKY,
MpeTHAa3HAYCHHYIO JIJIs1 OECTOIOT0
pPa3MHOXEHUS, U CTIOPHI OaKTEpHUH.
OOBSICHATH MPEUMYIIECTBA TTOJIOBOTO
pa3MHOXKEHUS Ha/l OECIOJIBIM.
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PackpbIBaTh poJib KIOHUPOBAHUS
B CEJIEKIIMU U CEJIbCKOM XO351UCTBE

10.2

IlomoBoe
Pa3MHOXKEHHUE.
Merios

[TosmoBoe pa3smuoxeHnue. [1omoBeie
KJIETKH, WiIu TaMeThl. Meiio3. Ctaguu
Meno3za. [loBegenue xpoMmocom

B Meio3e. Kpoccunrosep.
buonorudeckuii cMbICa Melio3a 1
II0JIOBOTO TIporecca. Menos u ero
MECTO B JKM3HEHHOM IIMKJIC
OpraHU3MOB.

JdemoncTpanuu

TabGuuie!l U cxXeMbl: «Mero3y,
«XPpOMOCOMBD»

PackpriBaTh cojiepKaHue TEPMUHOB U
MTOHSTHM: M€I103, OMBaJICHTHI,
KPOCCHUHI'OBEP, UHTEPKUHE3,
HE3aBHUCHUMOE pacIipe/ieicHuE;
KPOCCHHTOBED.

Pa3nuyaTe Ha n300paxkeHusX (cxeMax,
Ta0IUIaX) U MUKPOTIpernapaTax 3pesbie
MOJIOBBIC KJIETKU MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHUS BBICIIINX
pacTEHHUI.

PackpsiBaTh CyIIHOCTH MEHO34,
XapaKTEepU30BaTh €ro OT/EIIbHbIC
CTaJuu.

OnpenensTe MECTO Meii03a

B KU3HEHHBIX HUKJIAX Pa3INYHBIX
OpraHU3MOB.

OOBICHATH OMOTOTUIECKUN CMBICIT
KPOCCHUHIOBEPA, OIUCHIBATh €TI0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;
pasnuyaTh OTAENIbHbIE UX CTAAUU

Ha MUKpOIpenapaTax U u300paxeHHsIX
(cxemax, Tabaunax).

PackpbiBaTh 3BOTIOLIMOHHOE 3HAUCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTraHU3MOB
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10.3 | 'ameTtorenes. [IpenzapomsiiieBoe pa3BUTHE. PackpriBaTh copep:kaHie TEPMUHOB U
Oo6pazoBanue u I'ameTorenes y xuBoTHBIX. [10s10BBIE IIOHATUI: TAMETOI€HE3, CIIEPMATOICHE3,
pa3BUTHE MTOJOBBIX xene3pl. O0pa3oBaHUE U PA3BUTHE OOr€He3, CEMEHHUKH, SIMYHUKH,
KJIETOK IOJIOBBIX KJIETOK. CliepMaTOreHes3 u CIIEPMATOTOHUH, CIIEPMATOLIUTHI,

ooreHe3. CTpoeHHUE MOJIOBBIX KIETOK. CIIepMaTU/bl, CIEPMATO30M/IbI,
OnogoTBOpEHNE U AMOPUOHATBHOE OOTOHHUH, OOLIUTHI, OJISIPHBIE TEJBLIA,
pa3BUTHE KUBOTHBIX. CTIOCOOBI ANLEKIIETKA, aKpOCOMa.
OIUIOJJOTBOPEHUS : HAPYIKHOE, [lepeyucasaTh cTaguu raMeTOreHesa
BHyTpeHHee. [lapTeHorenes. y AKUBOTHBIX.

JdemoncTpanuu OnuceiBaTh MPOLECC FAMETOT€HE3A U
Tabauiel u cxembl: «["ameTorenesy, €ro NepUOo/Ibl, CTPOCHUE MOJIOBBIX
«CTpoeHue SULUEKIETKU U KJIETOK.

CIIEpMAaTO30U/1a». Pa3znuyaTte ocobeHHOCTH
OOGopynoBanue: CBETOBOM MUKPOCKOIT, | CIIEpMATOI€HE3a U OOT€HE3a.
MUKPOIIpENapaThl SNLEKIETOK U OnuchIBaTh MPOLECCH OCEMEHEHHUS U
CIIEpPMAaTO30U/I0B. OIUIOJOTBOPEHMUS, PA3HBIE BAPUAHTHI
JlaGoparopHuasi pabora «3yueHue [TIapTEHOreHEe3a

CTPOEHHMSI TIOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIpernapaTax»

10.4 | UanuBunyanbHOE NunuBryanpHOE pa3BUTHE PackpeiBaTh copep:kaHue TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOT€HE3). IIOHATUN: OINIOAOTBOPEHUE, 3UTOTA,
OpraHU3MOB — DOMOpuosorus — HayKa O pa3BUTHU OJlacTomMep, aKpOCOMHas peaKIus,
OHTOTEHE3 OpranusmoB. Mopgozenes — oona IIPOHYKJIEYC, TAPTEHOTEHE3,

U3 21ABHBIX NPOOIIEM IMOPUOTIOSUL.
Konyenyus mopghozeros u mooenu
mopgozcenesa. Ctanuu s MOpUOTeHE3a
YKUBOTHBIX (Ha MMPUMeEpE JISTYILKH).

aMOpHoreHes, ApodaeHue, O1acTyia,
MOpYyJIa, TacTpyJia, HeUpya,
OpraHOTeHEe3, FKTOAepMa, ME30epMa,
AHTOJIEpMA, 11eJIOM, HEpBHasl TPyOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Jlemepmunuposannoe u
HeOdepMUHUPOBAHHOe OpobIeHUe.
bracmyna, munv 6racmyn.
OcobeHHocTu npobaeHus
MJIEKOITUTAIOITUX. 3apObIIICBHIC
JIUCTKU (TacTpyJisiius). 3akiaaka
OpPraHOB U TKaHEH W3 3apOJIBIIIEBBIX
JIUCTKOB. B3auMHoOe BiIMsAHNE YyacTeH
Pa3BUBAIOIIETOCS 3apOIbIIIa
(oMOpuoHaIbHASI MHAYKINA). 3aKIaaKa
1JIaHa CTPOCHUS KUBOTHOTO KakK
pe3yJIbTaT UePAPXUUECKUX
B3aUMOJEMCTBUU IeHOB. BiusHue
Ha YMOPHOHAIBHOE Pa3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPYKAIOIIIEH
Cpeabl.

JdeMoHCcTpanuu

[Toptper: X. [lIneman.

Tabuuiel U cxeMbl: « OCHOBHBIC CTaIUU
OHTOT'€HE3a.

Oo6opynoBanue: mojaenb «L{ukmn
Pa3BUTHS JIATYIIKA

X0pJa, KHILIeyHas TpyokKa.
Onpenensite SMOPUOHATBHBIN TEPUO]T
pa3BUTHUS OPTaHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
po0ieHus: — oopazoBaHue
OJIHOCJIOMHOTO 3apO/Iblilia — OJaCTYJIbL;
3aBUCUMOCTb X0J1a IPOOJICHUS

OT KOJIMYECTBA KEIITKA B UIEKIICTKE;
racTpyJIAIMIO U OPraHOTEHES.
OObsicHATH Tanbl AU HEepEeHITUPOBKU
TKaHei, 00pa30BaHMsI OPTaHOB U CUCTEM
OpraHOB.

XapakTepu3oBaTh PETYJISALHUI0
AMOPHUOHATIBHOTO Pa3BUTHUS;
JETEPMUHALINIO U SMOPHOHAIIBHYIO
MHAYKLNIO; TeHETUYECKUI KOHTPOIIb
pa3BUTHS.

OO00CHOBBIBaTh BPEJIHOE BO3/IEHCTBUE
Ta0AYHOTO JIbIMA U AJKOTOJISl Ha XOJ1
AMOPUOHAIBHOTO U
MOCTIMOPHUOHAIBHOTO Pa3BUTHSI
OpraHu3Ma YyelloBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

Poct u pazBuTHE KUBOTHBIX.
[TocToMOpHOHABHEI TIEPUO,.
[Ipsamoe u HenpsAMOe pa3BUTHE.
Pazutne ¢ metamopdozom

PackpsiBaTh conepkaHue TEpMUHOB U
MMOHSITUM: OHTOT'€HE3,
MOCTAIMOPUOHAILHOE Pa3BUTHE,
MeTtamopd o3, IMUMHKA, POCT, CTAPCHHE,
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y 0€CI03BOHOYHBIX M O3BOHOYHBIX
YKUBOTHBIX. bruonornueckoe 3HaueHue
IIPSIMOT'O Y HENIPSIMOT'O Pa3BUTHSA, UX
pacupoCTpaHeHue B pUpoae. THUmbl
pocTa KUBOTHBIX. DAKTOPBI peryIsaLun
pocTa )KMBOTHBIX U yenoBeka. Ctaaun
NOCTAMOPUOHANIBHOTO PA3BUTHUSA Y
YKABOTHBIX U yesioBeka. llepuosel
OHTOTreHe3a 4esoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TTPOLIECCHI.
JdemoHncTpanuu

Tabauuet u cxemsl: «IIpsamoe u

HEenpsiMoe pa3Butue», «Pa3Butue
MaMCKoro xykay, «Pa3BuTne capanam,
«PazButne AATYyIIKN.

IIpakTuyeckasi padora

«BbIsIBIICHNE PU3HAKOB CXOJICTBA
3apOoAbIIIEH MTO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.

XapakTepu30BaTh MOCTIMOPHUOHATBHBIH
MEePUOJI Pa3BUTHUS OpraHU3Ma U €ro
OCHOBHbIE ()OPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro MepPUO/Ibl.

W3narate coaepkanue Teopui
CTapeHUsl OPraHU3MOB.

OOBsACHATHL OMOJOrMYECKHUI CMBICI
pa3BUTHS C MeTaMOp(H0o30M

10.6

PazmHoOxeHue n
pa3BUTHE PACTCHUN

PazmHOxeHUE 1 pa3BUTHE PACTCHUM.
["ametodur u cnopodut. Meiio3

B )KU3HCHHOM LIMKJIE PACTEHHM.
OO6pazoBaHue CIOpP B MPOIIECCE MEH03a.
['amerorenes y pacTeHui.
OnnoaoTBOpEHHE U pa3BUTHE
PaCTUTENBHBIX OPraHu3MOB. J[BOMHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHUE U Pa3BUTHE

PackpbiBaTh coziepKaHue TEPMUHOB U
MOHSTHI: TaMeTOpUT, CIOPOUT,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOoJbIIIEBbId MEIIOK,
CUHEPI'U/Ibl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIJIOJOTBOPEHHE, POCT, MEPUCTEMA,
KaMOUH, MepHO/Ibl OHTOTEHE3a
LBETKOBBIX PACTCHUMU.
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CEMEHH.

MexaHu3MBbl pETYJIALIMA OHTOTEHE3a
Yy paCTEHUU U KUBOTHBIX.
JdemoncTpanuu

[optper: C. I'. HaBamuH.
Tabauiibl U cxembl: «J[BoliHOE
OIUIOJOTBOPEHHUE Y [IBETKOBBIX
pactenuit», «CTpoeHue ceMsiH
OJHOJIOJIbHBIX U JBYIOJIBHBIX
pacteHuin», <« KU3HEHHBIN UK
MOPCKOU KamycCTbD», «KU3HEHHBIN
LIUKJI MXa», «KU3HEHHbBIN IIMKJI
MAIIOPOTHUKAY, «VKMU3HEHHBIN [TUKII
COCHBD».

JlaGopaTopHasi padora
«CTpoeHue opraHoB pa3MHOKEHHS
BBICIIIUX PACTCHUIN»

XapakTepu3oBaTh OCOOCHHOCTH
0€cI10JIOT0 U MOJIOBOI'O Pa3MHOKEHMUS
LBETKOBBIX PACTCHUMU.

Boiaenars 0cOOEHHOCTH POTEKAHMS
raMeTOTreHe3a y IBETKOBBIX PACTEHUM.
OmnuceiBaTh NpoLECC TBOWHOTO
OIUIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBIICHATH €ro
MIPEUMYLIECTBA 110 CPABHEHUIO

C OIUIOAOTBOPEHHUEM y CIIOPOBBIX U
rOJIOCEMEHHBIX

Htoro yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB»
11.1 | Uctopus ctanoBienus | 1 HcTopust CTaHOBJICHUS U PA3BUTHUS PackpriBaTh cosiepkaHue TEPMUHOB 1

Y Pa3BUTHUS TEHETUKU
KaK HAyKu

TeHETHKHU KaK HayKu. PaGoThl

I'. Menpens, I'. ne @pusza, T. Moprasa.
Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTUU TeHETHKHU. PabOTHI

H.K. Konsuosa, H.1. BaBuioga,

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

MOHSITHUI : TCHEeTUKA, I'CH.
JleMOHCTpUPOBATH 3HAHUS UCTOPUU
BO3HUKHOBECHMS TCHETUKH.
XapakTepru30BaThb OCHOBHBIE 3TAIIbI
Pa3BUTHS TEHETUKHU KaK HayKH
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0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemoncTpanuu

[Toptpersl: ['. MeHnnens,

I'. e ®pus, T. Mopras,

H. K. Konsuos, H. W1. BaBunos,

A. H. benosepckuii,

I'. JI. Kapneuenko,

IO. A. ®unumueHko,

H. B. Tumodeen-PecoBckuii

11.2 | OcHOBHBIEC TOHATHUS U
CUMBOJIbI TEHETUKH

OCHOBHBIC TEHETUYECKHE MOHITUS U
CHUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJIbTEPHATUBHBIC
MPU3HAKH, JOMUHAHTHBIN U
PELIECCUBHBIN MPU3HAK, TOMO3UT0TAa,
TeTEPO3UTOTa, YNCTas JIMHUS, THOPHUIBI,
reHoTun, ¢eHoTurl. OCHOBHBIE METOIbI
T€HETHUKH: THOPUIOTIOTHUUCCKUH,
[IUTOJIOTUYECKUI, MOJIEKYJISIPHO-
FCHETUYCCKHUI.

JdemoHcTpanumn

Tabuunpl: «MeToabl TEHETUKI,
«CXeMbI CKpelIMBaHus».
JlaGoparopHasi padora

«/Ipo3odmira kak 00BEKT TEHETHICCKUX
HCCJICI0BAHUM»

PackpeiBaTh copepxaHue TEPMUHOB U
TTOHSATHI : HaCJIEACTBEHHOCTb,
HacJICJIOBaHWE, W3MEHYHBOCTD,
reHOTHM, (PEHOTHII, TEHOM, JIOKYC,
XpOMOCOMBI, JIJIEJIbHBIC TeHBI (JIJICIH ),
aJbTEpHATUBHbBIC MPU3HAKH,
TOMO3UI0Ta, T€TEPO3UTOTA,
JIOMUHAHTHBIA MIPU3HAK, PELIECCUBHBIN
MpY3HAK, YUCTas JIMHUS, THOPUJIBI.
ITonp30BaThCS TEHETHUCCKOM
TEPMHUHOJIOTHUEN U CUMBOJIUKOU

JUTS 3aIIUCH CXEM CKPEIINBAHUSA

HToro uacoB mo Teme
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12 | Tema «3aK0HOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHOe CKpelrBaHue. PackpeiBaTh copepkaHue TEPMUHOB U
HacJed0BaHUA [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPHUIHOE
MPU3HAKOB. eanHo00pa3usi THOPUJIOB IEPBOTO CKpEIIMBAaHUE, YUCTOTA TAMET,
Monorubpuanoe nokosieHus. [IpaBuiio 1oOMMHUPOBaHUA. | IOMUHUPOBAHKE, PACIICIITICHUE
CKpelluBaHue Bropoit 3akon MeHnens — 3aKoH [IPU3HAKOB.

pacLIeIIeHUs PU3HAKOB. OnuceiBaTth ONbBITE . Mennens
[uTosiornuecKkre OCHOBBI 110 M3YUYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUHOTO CKpEIIUBAHUSI. napel MPU3HAKOB Y TOPOXa MTOCEBHOTO.
I'unores3a YuCTOTHI raMeT. [TpuBoUTH (HOPMYITHUPOBKH MEPBOTO U
JdeMoHcTpanuu BTOpOTro 3aKoHOB I'. Menpens (3akoHa
IMoptpert: I'. Menaens. eauHOO00pa3us THOPHUIOB ITEPBOTO
Tabauiel u cxembl: «[lepBblil 1 BTOPOI | TOKOJIEHUS, 3aKOH PaCIICIICHUS
3aKOHBI MeHemns. MIPU3HAKOB) U OOBSICHATH MX
OoGopynoBanue: MOJEIb LATOJIOTUYECKUE OCHOBBI.

JUJIs1 IEMOHCTPAIMY 3aKOHOB CocTaBlATh CXeMbl MOHOTHOPHUIHOTO
eAMHOO00pa3us THOPUIOB TIEPBOTO CKpEIIMBAaHUS U PEIIaTh FTEHETUYECKHUE
MTOKOJICHUS ¥ pACIICTUICHUsI PU3HAKOB; | 33/1a4d HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOII, MUKPOIIPENAPAT: | CKPELIMBAHUE

«/Ipo3odmitay.

IIpakTuyeckas padora «3yuenue

PE3yIbTaTOB MOHOTHUOPHUIHOTO

CKpCIIUBAHUS Y IPO30(DUITBI)

12.2 | Ananusupyroriee 1 AHanuzupyouiee CKpemBaHue. PackpsiBaTh coziep:KaHue€ TEPMUHOB U
CKpELIUBaHUE. [IpomMeKyTOUHBIN XapaKTep MOHATUM: aHATU3UPYIOLIEEe
Henonnoe HaclieJoBaHus. Paciiennenue CKpEIIMBAHUE, HETIOJIHOE
JTOMUHUPOBAHHUE MIPU3HAKOB IIPU HETIOJIHOM JIOMHUHUPOBAHUE, KONOMUHUPOBAHHUE.
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JOMUHHUPOBAHUMU.
JdemoncTpanuu

Tabauilbl U CXeMbI: «AHAIU3UPYIOIIEE
cKpemuBanue», «Hemnomnoe

CocCTaBnsAITh CXEMbI AaHATU3UPYIOIIETO
CKPEIIMBAaHUS U PEIIaTh TCHETUIECKHE
3a]ja4M Ha aHATM3HUPYIOIIee
CKpEIIMBAaHUE U HETIOJTHOE

JTOMUHUPOBAHUE JIOMHUHUPOBAHUE
12.3 | AurubpuaHoe JurubpunHoe ckpemuBanue. Tpetuid PackpeiBaTh copepxaHne TEPMUHOB U
CKpEIIIMBAHUE 3aKOH MeH/ienst — 3aKOH He3aBUCUMOTO | TTOHSTUIN: TUTUOPUIHOE CKpEelllBaHUE,
HacJIeI0BaHUs TPU3HAKOB. (hEeHOTUTIUYECKUHN pauKall.
[{uTosIOrNYecKrne OCHOBBI OnuceiBaTh onbITh I'. MeHens no
JTUTUOPHUIHOTO CKPEIIUBAHUSI. M3YUYECHUIO HACIICIOBAHUS IBYX Map
JdemoHncTpanumn MPU3HAKOB Y TOpOXa MOCEBHOTO.
[Toptper: I'. MeHnaens. [TpuBoUTH (HOPMYITHPOBKY TPETHETO
Tabauiel u cxembl: « TpeTuii 3aKoH 3akoHa ['. Menpens (3akoHa
Meunnens». HE3aBUCHMOT0 HACJIEA0BaHUs
OO6opyaoBanue: MOJIENb MPU3HAKOB) U OOBACHSTH €T0
JUIS1 IEMOHCTPALIMU 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOT0 HACJIeA0BaHUs [IpuMeHATh MaTEMATUYECKUM PacU€T ¢
MPU3HAKOB; CBETOBO MUKPOCKOTI; MOMOIIBI0 PEHOTUITUYECKOTO pajrKaa
MUKpomnpemnapat «Jpo3oduna. Y METO/1a IEPEMHOXKEHHS BEPOATHOCTEN
IIpakTHyeckas padora BAPHUAHTOB PACIICIVIEHUS] TPU3HAKOB Y
«3yuenue pe3ysbTaToB MOTOMKOB 110 ()€HOTHITY ¥ TEHOTHITY.
TUTHOPUIHOTO CKPEIIMBAHUS CocTaBiATh CXEMbI JUTUOPUIHOTO
y ApO30(DHITBI CKPEIIMBAaHUS U PEIIATh TEHETUYECKUE
3a/1a4d Ha JUTHOPUIHOE CKpEIIMBaHUE
12.4 | CuemnieHHoe CuenuieHHOE HaclieIOBaHKE MPU3HAKOB. | PackphiBaTh cojiep:kaHle TEPMUHOB U
HaclegoBaHuE Pa6otsl T. Moprana. CriernieHHoe MOHSITHM: CIIETUICHHOE HacJIeJOBaHuE,
MIPU3HAKOB. HacJIeI0BaHNE F€HOB, HAPYILICHUE HapyLIEHHUs CLETUIEHUS T'€HOB,
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XpoMOCOMHasi TeOpUs CLEIUICHUS MEXIY T€HAMM. KPOCCHUHTOBEP, peKOMOUHAIIMS T€HOB,
HACJIEICTBEHHOCTHU XpoMOCOMHasi TEOpHs F€HETUYECKHUE KapThl, MOPTaHU/IA.
HACJIEICTBEHHOCTH. [TpuBoaUTH (POPMYITUPOBKH 3aKOHOB
JdeMoHcTpanuu Moprana (3akoHa CIIETJICHHOTO
[Toptper: T. Mopras. HACJIEJOBAHUS TEHOB U 3aKOHA
Ta6auiiel u cxembl: «ClHEMICHHOE HapYIICHUS CUETIJICHUS] MEX/Ty TeHaMu )
HacJIeI0OBaHNE MPU3HAKOB U OOBSICHSITH UX ITUTOJIOTUYECKHE
y Ip030(UITBI. OCHOBBL.
Oo6opynoBanue: MOzENb [TepeunciaTh OCHOBHEIE TIOJIOMKEHHS
JUJIs1 IEMOHCTPAIUHU CLUETIIEHHOTO XpPOMOCOMHOM T€OpUH
HacJieI0BaHUs TPU3HAKOB. HAaCJIEICTBEHHOCTH.

Pemate reneTudeckue 3aJaun
Ha COCIINICHHOC HACJICAJOBAHUC I'CHOB U
HAapYHICHUC CUCIIICHUA MCKIY I'CHAMU

12.5 | I'eneruka nomna 1 ['eneTuka mosia. XpoMOCOMHBIM PackpeiBaTh copepaHue TEpPMUHOB U
MEXaHHU3M ONpEeIeIICHUS T0JIa. MOHSITUI: ayTOCOMBI, TIOJIOBBIE
AyTOCOMBI U MOJOBBIE XPOMOCOMBI. XpOMOCOMBI, TOMOTaMETHBIH 1101,
['oMorameTHbI 1 reTeporaMeTHBIN reTepOramMeTHBIN TIOJ.
noy. I 'eneTnueckas CTpyKTypa OOBSICHATH XPOMOCOMHBIN MEXaHU3M
IOJIOBBIX XpomocoM. HacnienoBanue ONPEAEIIEHHUS TI0JIa Y OPTAHU3MOB.
IIPU3HAKOB, CLIETUVIEHHBIX C MOJIOM. [IprBOAUTE IPUMEPHI HACIIEIOBAHUS
JdemoHcTpanumn MIPU3HAKOB, CLEIIJIEHHBIX C ITOJIOM.
Tabmuiel u cxembl: «['eHeTrka mona», | CoCTaBIATH CXEMBbI CKPEITUBAHUS U
«Kapuotun uenosekay, «Kapuorun pelarh FeHETUYECKNE 3a/1a4l Ha
npo3oduby, «KapuoThi nTuibn HACJIEIOBaHUE MTPU3HAKOB, CLETUIEHHBIX

C TIOJIOM.
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[TpuBOANTH MIPUMEPHI TEHETUYECKUX
3a0osieBaHUI U 1€PEKTOB
y OPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU

XpOMOCOMaMH
12.6 | 'enoTun Kak 2 I'eHoTHM Kak HeI0CTHAA CUCTEMA. PackpeiBaTh copepkaHue TEPMUHOB U
LEJOCTHAS CUCTEMA [TnefioTponusi — MHOKECTBEHHOE MOHSTUN: MHOKECTBEHHOE JICHCTBHE

nerucTBue rea. MHOKECTBEHHBIN reHa (Tuieriorpornusi),
amutenusM. Bzaumopeiictre KOMIUIEMEHTAPHOCTb, JIIHUCTA3,
HEaJUIEJIbHBIX TE€HOB. MOJIUMEPHUSL.
KommnemeHnTapHOCTh. DNKCTA3. Omnpenensate GOpMbI B3aUMOIECHCTBUS
[Tomumepusi. aJUIENIbHBIX M HEAJUIEJIbHBIX T€HOB.
['eneTnyeCKHil KOHTPOJIb Pa3BUTHS [IpuBOOUTH TPUMEPHI TNIEHOTPOITHOTO
pacTEHHUI, )KUBOTHBIX U YEJIOBEKA, a JEWCTBUS TE€HOB.
Takke (PU3UOJIOTUUECKHUX MTPOIIECCOB, Pemrate renernueckue 3aiadu
TOBE/ICHHS M KOTHUTUBHBIX (DYHKIIMHA. | HA B3aUMOJCHCTBUE HEAIITIEIBHBIX
I'eHeTnyeckre MEXaHU3MBI T€HOB

cuMOHoOreHe3a, MexaHu3Mbl
B3aMMOJICHCTBUS «XO3SIMH — Mapa3uT»
U «XO35UH — MUKPOOHOMY.
['eHeTHYECKHE aCMEeKThl KOHTPOJIS U
M3MCHEHHS HACIICACTBCHHOM
uH(OpMaIMH B IIOKOJICHUSIX KIETOK

U OPTaHU3MOB.

JdemoHcTpanumn

Tabauibl 1 cxeMbl: « MHOKECTBEHHBIN
alIenu3My; «B3anmoiericTBue TeHOBY

HWtoro yacos 1o reme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYMBOCTID)

13.1 | I3MeHYuBOCTH 1 B3aumopelicTBre reHOTUNA U CPEABI PackpeiBaTh copepkaHue TEPMUHOB U
npu3HaKoB. Busl npu hopMupoBaHuH (PEeHOTHIIA. MOHATUHN: U3MEHYUBOCTb,
U3MEHYHBOCTH N3MeH4YnBOCTh MPU3HAKOB. HEHACIIeJCTBEHHAS N3MEHUNUBOCTb,

KauecTBeHHBIE 1 KOMTUYECTBEHHBIC HACJICJICTBEHHAS] H3MEHYHUBOCTb.
NpU3HAKU. BUIbl N3MEHYHBOCTH: CpaBHHMBaTh HEHACJICICTBEHHYIO
HEHACJIeICTBEHHAsI U HACJIEJICTBEHHAs. | H3MEHYUBOCTh C HACIIEICTBEHHOM.
JleMoHCcTpanuu [TprBOIUTH IPUMEPHI KAYECTBEHHBIX U
Tabnuip! 1 cxembl: «Buabt KOJIMYECTBCHHBIX MPU3HAKOB
U3MEHYHBOCTI. OpPTaHMU3MOB, TIPOSIBIICHUH
O0opynoBaHue: )XUBbIC U repOapHbIE | y OpraHU3MOB HEHACIIECTBEHHOM U
AK3EMIUTSIPHl KOMHATHBIX PACTCHUN; HACJIEICTBEHHON N3MEHUYNBOCTH
pucynk# (pororpadun) )KUBOTHBIX

C pPa3JIMYHBIMH BUJIAMH U3MEHYUBOCTH

13.2 | MoauduxarmonHas 2 MoaudukannoHHas I3MEHYUBOCTb. PackpeiBaTh conepkaHre TEPMUHOB U
M3MEHYHUBOCTh Ponb cpenst B popmupoBanumn MOHATHI: MOIU(DUKAITMOHHAS, UITH

MOIU(PUKAIUOHHON H3MEHYNUBOCTH.
Hopwma peakuuu npusHaka.
BapuanoHHbIl psil 1 BapUallMOHHAS
kpuBas (B. Noranucen). CoiicTBa
MOIU(PUKAIUOHHON H3MEHYNBOCTH.
JdemoHcTpanumn

TabauIIel ¥ CXeMBbI:
«MoaundukarmoHHass U3MEHIUBOCTHY.
OO0opynoBaHue: XUBbIC U TepOapHbBIC
HK3EMILISAPbI KOMHATHBIX PACTCHUN;
pucyHk# (potorpaduun) KUBOTHBIX

dbenoTunrUeckasi, ”3AMEHUYUBOCTD,
BapUaHTa, BApUALMOHHBIN s,
BapuallMOHHAs KpUBasi, HOpMa
peaKuny NIpu3HaKa,

MOAU(HUKAITUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(DUKAIUOHHON U3MEHYUBOCTH.
[Toka3bIBaTh pOb YCIOBHUM BHEIIHEN
cpeabl B Pa3BUTHUH MOAU(PUKAITMOHHON
W3MEHUYHUBOCTH Y OPTaHU3MOB.
Ctpouts BapruallMOHHBIE PSJIBI U
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C MpuMepaMu MOIU(PUKALNOHHOM
U3MEHUYUBOCTH.

JlaGoparopHasi padorta
«HccenenoBanue 3aKOHOMEPHOCTEN
MOJU(PUKALUOHHON U3MEHYUBOCTH.
[TocTpoeHune BapuallMOHHOIO psaa U
BAPUALMOHHOU KPUBOW»

rpauk KpuBOH HOPMBI PEAKIIUU
IIPU3HAKOB Y PA3JINYHBIX OPTaHU3MOB

13.3 | 'enoTunmyeckas I'eHOTHIIMYECKASI U3MEHUYUBOCTD. PackpeiBaTh copepxaHne TEPMUHOB U
U3MEHYUBOCTD. CBolicTBa Fr€HOTUITMYECKOM MTOHSATHI: KOMOWHATUBHAS
KomOunHaTtuBHas VU3MEHYMBOCTU. BHUIBI TEHOTUITMYECKON | M3MEHYUBOCTh, MYTaIIMOHHAS
U3MEHYUBOCTD M3MEHUYMBOCTH: KOMOMHATHBHAS, W3MEHYUBOCTh, KOMOWHAIIUHU, MY TaIIHH.

MyTallMOHHAs. XapakTepu3oBaTh CBOMCTBA
KombOuHaTHBHASI ”3BMEHUYHBOCTD. F€HOTUITMYECKON N3MEHYHUBOCTH.
Mei103 ¥ 110J10BOM ITPOLIECC — OCHOBA OnuceiBaTh MEHO3 M TTOJIOBOM MPOIIECC
KOMOHMHATHBHON U3MEHYUBOCTH. KaK OCHOBY MPOSIBJICHUS] Y OPTaHU3MOB
Poap koMOMHATHBHON N3MEHYHBOCTH KOMOMHATHUBHOW M3MEHYHUBOCTH.

B CO3JJaHUM T€HETUYECKOTO [Toka3biBaTh HA KOHKPETHBIX MTPUMEpPaX
pazHooOpa3us B Ipejenax OaHOTo POJIb KOMOMHATHBHON M3MEHYMBOCTH
BH/JIA. B CO3/IaHUH T€HETUYECKOTO
JdeMoHCcTpanuu pa3HOOOpa3us OPraHU3MOB B Mpeieiax
Tabmwmie! u cxembl: «KoMOMHATHBHAS | OHOTO BUAA.

U3MEHUYHUBOCTHY», «Meio3y, CpaBHUBATh TEHOTUITUYECKYIO
«Onn0/10TBOPEHUE» M3MEHYMBOCThH C MOAU(DUKAIMOHHON

13.4 | MyTtanuoHHas MyTanroHHast U3MEHYHUBOCTh. BUabl PackpsiBaTh conepkaHue TEpMUHOB U
W3MEHYHUBOCTb. MYTAaIWii: TEHHBIE, XPOMOCOMHBIE, MOHSTHIN: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTHU reHomHble. CLIOHTaHHBIE U nepecTpoiiku (adbeppaiun),
MYTAallMOHHOTO WHYIIUPOBaHHbBIC MyTalluU. SIACpHBIC | MOJUTIIONINS, AaHSYTUIONIUS, MYTaHT,
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npouecca.
OIUreHeTuKa

Y IATOIIA3MATUYECKUE MYTaIIUU.
ComaTnueckue U MojoBble MYTaIlUU.
[IprunHBI BOBHUKHOBEHUS] MyTaLlUU.
MyTareHsl 1 UX BIUSHUE

Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO MpoIiecca. 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICACTBEHHOM M3MEHUYNBOCTH
(H.W. BaBuioB). Baesinepnas
W3MEHUYMBOCTH 1 HACJIEJCTBEHHOCTb.
Onueenemuka u 3nU2eHOMUKA,

POJIb INUSEHEMUUEeCKUX Pakmopos

6 HACNeO0B8AHUU U UBMEHYUBOCTNU
(enomunuueckux npu3HaKos

Y Op2aHu3Mos.

JdeMoHCcTpanuu

[Toptperst: I'. Jle @pus, B. MoranHces,
H. U. BaBunos.

Tabuunel ¥ cxeMbl: «I'eHeTHYeCKHE
3a00JIEBaHUS YEIOBEKaY, « BUIbI
MYTaIU».

O0opynoBaHue: )XKUBbIE U TepOapHBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUM;
pucyHku (potorpadum) >KUBOTHBIX
C pa3IUYHBIMHU BUJIAMU
U3MEHUYHUBOCTH.

MYyTareHsl.

IIpuBOAUTE NIPUMEPBI MYy TALIUM,
BCTPEYAIOIINXCS Y PA3HBIX OPraHU3MOB.
Knaccuduumposats MyTanuu

IO pa3HbIM OCHOBAHUSIM.

PaznuuaTh Ha M300paxeHus X (cxemax,
Ta0JIMIIaX) TeHHbIE MYTAIIHH,
XPOMOCOMHBIE IEPECTPOUKHU Pa3HBIX
BUJIOB: JIEJICLIUH, TYIUIMKALNH,
TPaHCJIOKAllU1, THBEPCUU; TEHOMHBIE
MyTalHH.

CpaBHUBATh MEXy COOON MyTaIlu
pPa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOM MU3MEHYUBOCTH.
Ha3zpiBaTh pUUUHBI MyTalUM,
BBISIBJISITh UCTOUYHUKHU (PAKTOPOB-
MyTareHOB B OKPY’KalolIeH cpee
(KOCBEHHO).

[TpuBoauTH HOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PAIOB U
HACJICICTBEHHOW U3MEHUYUBOCTH

H. 1. BaBunoBa u 000CHOBBIBaTh €TI0
3HAYEHME I PAKTUKH CEIIBCKOTO
X0351MCTBa
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IIpakTHyeckas padora
«MyTtanuu y 1po30¢uibl (Ha TOTOBBIX

MUKpOTpEnapaTax)»
HToro yacos 1o reMe 6
14 | Tema «I'eHeTHKA Y€/ I0BEKa»

14.1 | I'eneTHKa 4YeaoOBEKA. 3 Kapuotumn uenoBeka. Mexaynapoanas | PackpsiBaTh copepikaHue TEPMUHOB U
MeTo b mporpaMmMa MCCJIeIOBaHUsI TeHOMA MOHSITUI: CEeKBEHUPOBaHUE, KapTa
MEIUITMHCKON yeoBeka. MeTo bl U3y4eHHs TCHETUKHU | XpPOMOCOMBI, POOaH/I, HACJIEICTBEHHBIE
FeHETHKH YyeJIOBEKA: TeHEAJIOTHYECKHH, 0oJie3Hn (MOHOTCHHBIC, ITOJTUTCHHEIE,

OJIM3HEIOBBIN, IUTOTCHETUYECKHH,
MOMYJISIIMOHHO-CTATUCTUYECKU I,
MOJICKYJIIPHO-TEHETUYECKHUM.
CoBpeMeHHOE OlpeieIeHuEe TEHOTHUIIA:
ITOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
TCHOTUITUPOBAHUE, B TOM YHCJIE

¢ noMoieto [1IP-ananu3a.
HacnencrBennsie 3a00j1eBaHUs
yeJioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0ose3HH yelioBeka. bone3nu

C HACJICJCTBCHHOM
MIPEPACIIONONKEHHOCTHIO. 3HAUCHUE
MEIUIMHCKON IT'€HETUKH

B MIPEOTBPAIICHUY U JICUEHUU
FeHETUYECKHX 3a00JIEBaHUI YEJIOBEKA.
MeauKo-reHETUIECKOe
KOHCYJIbTHUpOBaHuE. CTBOJIOBBIC
kiaeTku. [loHATHE «T€HEeTHYECKOTro

T'€HHBIC, XPOMOCOMHBIE), MEIUKO-
T€HETUYECKOE KOHCYJIbTHPOBAHUE,
JIOpOJ0Basi TUArHOCTUKA, aMHUOLIEHTES.
[lepeuncnsaTb 0COOEHHOCTH HU3YyUEHHUS
IE€HETUKH YEJIOBEKA U METObI
MEJIULIMHCKON T€HETUKHU.
XapakTepu30BaTh METOIbl U3yUEHHUS
IE€HETUKH YeJIOBEKa (Fr€HealornyecKui,
OJIM3HELOBBIN, IINTONCHETUYSCKHI,
MOJIEKYJISIPHO-T€HETUYECKHU,
MONYJIAIIMOHHO-CTATUCTUYECKHIN).
OnuceIBaTh 1ENH, 33Ja41 U
JOCTHXKEHUS MEXIyHAPOTHON
nporpaMmbl «I'€HOM UeIOBEKay.
Paznuuars Ha H300pakeHUSIX (CXeMax,
Ta0IMIAX) KapThl XPOMOCOM
(renetnueckue, puznyueckue,
CHKBEHCOBBIE).
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rpy3a». DTUYECKHUE ACTIEKTHI
UCCJIeIOBaHUi B 00J1aCTH
PENAKTUPOBAHUSA TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue pakTOpbl MOBBIILIEHHON
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pr3nyeckoMy U XUMHUYECKOMY
3arpsA3HEHUIO OKPYKAOLIEN CPELBI.
I'eneTnyeckas npenpacrnoaoKeHHOCTh
YEJI0BEKa K MaTOJIOTUSIM.
JdemoncTpanuu

Tabauiet u cxemsbl: «Kapuortur
4eJI0BEKa», «MeToabl H3ydeHus
TeHETHKH YeJI0BeKay, «I 'eHeTnyeckue
3a00JIeBaHUs YETIOBEKA.
IIpakTuyeckasi padora
«CocTaBJIEHHE U aHAJIU3 POAOCIOBHON

OnuceIBaTh METOJIBI COBPEMEHHOTO
OTIpeICIICHHsI TECHOTHITA OPTaHN3Ma.:
MOJITHOTEHOMHOE CEKBECHUPOBAHHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIC

¢ nomouipto I11[P-ananu3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIeBaHUs YeJI0BEKA U 3a00JIEBaHUS
C HacJleJICTBECHHOM
MIPEIPACIIONIOKCHHOCTBIO.
CpaBHUBATh TCHHBIC, XPOMOCOMHBIC
00J1e3HM YeJIOBEKa U 00JIE3HU

C HacJIeACTBEHHOM
MIPEAPACTIONOKEHHOCTBIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKITY
HAacJIeICTBEHHBIMH 3a00JIEBAaHUSIMU

YeJI0BEKA U UX T€EHETUYECKOU OCHOBOM.

OO0OO0CHOBBIBAaThH 3HAYEHHE MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHUSA
B IPEJOTBPAIIECHUHN U JICUEHUU
HAaCJICJICTBCHHBIX 3a00JIeBaHH I
YyeJI0BeKa

Ntoro yacoB no teme 3
15 | Tema «Cenexkuusi OpraHu3MoOB»
15.1 | OcHOBHBIC TTOHATHS 1 JlomecTuKkanus U CeeKIusl. PackpsiBaTh cofep:kaHUE OCHOBHBIX

CCIICKIINH

3apokIeHUE CEICKIINU U
JIOMECTHUKAIUU. Y YECHHE
H.A. BaBunosa o LlenTpax

TOHSITUM: CEICKIUS, JOMECTUKAIIMS,
MIPUMUTHBHAS CEJIEKIHUS,
KOMOMHATUBHAs CEJIEKITUs, COPT,
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IPOUCXOKIEHUS U MHOT0OOpa3us
KYJIbTYPHBIX pacTeHuii. Pomip cenexuuu
B CO3/IaHUM COPTOB PACTEHUN U MIOPO]
*KUBOTHBIX. COpT, MOpPOJA, IITAMM.
3aKOH TOMOJIOTHYECKUX PSIA0B

B HACJIEJICTBEHHOW U3MEHYMBOCTH
H.W. BaBuinosa, ero 3HaucHueE

JUTSI CEJIEKITMOHHOM paOOTHI.
JdemoncTpanuu

[loprpetsr: H. . BaBunos,

N. B. Muuypun, I'. /1. Kapneuenko,
IT. II. JIykesinenko, b. JI. Actaypos.
Tabmuiel u cxeMbl: «LleHTpbI
IIPOUCXOXKIEHUSI U MHOT00Opa3us
KYJbTYPHBIX pPACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSIJIOB

B HACJICICTBEHHOU U3MEHUYNUBOCTH.
JlaGoparopHasi padora
«/3yuenue copToB KyIbTYPHBIX
pacTeHui U NOpoJ JOMAIIHUX
YKABOTHBIX»

opoJja, ITaMM.
[IepeunciisiTh OCHOBHBIE ATAIIbI
Pa3BUTHS CEIIEKIIUM KaK MPoIecca U
HayKH.

XapakTepu3oBaTh COACPKAHUE YUCHHUS
H. W. Basuinosa o Llentpax
MIPOUCXOXKCHUS U MHOTO00Opa3us
KYJIbTYPHBIX PACTCHUIA.

[Toka3biBaTh LIeHTpBI IPOUCXOXKACHUS U
MHOT'000pa3usi KyJbTYPHBIX PAaCTCHUHN U
[leHTpbl TOMECTUKALIUU TOMAITHUX
KMBOTHBIX HAa KapTe MUPA, CBSA3HIBATH
UX MECTOTIOJIOKEHUE C OYaraMmu
BO3HUKHOBEHUS JIPEBHEMIIINX
[IUBUWJIN3AINAHN.

CpaBHHMBATH COPT, IOPOAY, HITAMM

C BUJAMHU-POJANYAMMU.

OO60CHOBBIBATH 3HAYEHHUE 3aKOHA
TOMOJIOTHYECKHUX PSAJIOB B
HACJIEICTBEHHON N3MEHYNBOCTH

H. 1. BaBuioBa aJisi CeeKIMOHHOU
paboTHI.

OnuceiBaTh NEPCHEKTUBBI
JIOMECTUKALMU U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTE€HUH, TOPOJ
JIOMAIIIHUX )KUBOTHBIX U ITAMMOB
MHKPOOPTaHU3MOB
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15.2

MeToabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YECHUE U
HCITOJIL30BaHUEC
FeHETUUECKHUX

pecypcoB

MeTtonbl CeneKIMOHHON PabOTHI.
HckyccTBeHHBIN 0TOOP: MaCCOBBIN U
WHJUBUTYaJIbHBINA. DTaIbl
KOMOUHAIIMOHHOW CENEKITNH.
HcneiTanue nponsBoauTenen

1o NoToMcTBYy. OTOOpP 1O TeHOTHUITY

C IOMOUIBIO OIIEHKH (peHoTumna
MOTOMCTBA U OTOOP IO TEHOTUITY

¢ nomouieto ananusa JHK.
HckyccTBeHHBINM MyTareHes3 Kak MeTO/T
CEJICKIITMOHHOU pabOTHI.
PamuannoHHbIN 1 XUMWYECKUN
MyTareHe3 Kak MICTOYHUK MYTalluii

y KyJIbTYpHBIX (POPM OPTaHU3MOB.
Hcnonp3oBaHnE Fr€HOMHOTO
pPENAaKTHPOBAHUS U METO/IOB
pekomOuHauTHBIX JIHK nis monyuenus
MCXOJITHOT'0 MaTepualia JJjsl CeIEKIUU.
[TonyyeHre moNUIIIONUIOB.
BuyTtpuBugoBas rubpuan3anus.
Bin3KopoICTBEHHOE CKpEIIUBaHHUE,
win nHOpuanHT. HepoactBennoe
CKpENIMBaHUE, WIH ayTOPUIUHT.
['eTepo3uc u €ro NpUYNHBI.
Hcnonp3oBanue rerepos3uca

B ceniekunu. OtnanéHnas
rubpunuzanus. [Ipeogonenue

PackpriBaTh cojiepKaHUe€ TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBII 0TOOP,
MIPOU3BOUTEIH, IKCTEPHED,
0JIM3KOPOJICTBEHHOE CKpPEIMBAHUE, WIIH
WHOPUAMHT, HEPOJCTBEHHOE
CKpeIIMBaHUE, WIK ayTOPUINHT, YACTasI
JMHUS, TeTepo3uc (TudpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHUE,
HMCKYCCTBEHHBIN MyTareHes, (pakTopsbi-
MyTareHbl, MOJUTIION/IBI, OTAAIEHHAS
rudpuIn3aIys, CCKBeHUPOBaHHE.
XapakTepu30BaTh OCHOBHBIC METO/IbI
CEJIEKLIMH PACTEHUI U KUBOTHBIX:
MCKYCCTBEHHBIN 0TOOp U
TUOPUIU3AITHIO.

CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBIN
0TOOp C UHANBUAYATHHBIM, TTOKA3bIBATh
UX 3HAYEHUE JIJISl CENEKIUU
KYJbTYPHBIX PACTEHUN U TOMAILTHUX
KUBOTHBIX.

[IpuBOOUTH KOHKPETHBIE TPUMEPHI
OTIaJIEHHON TMOPUIN3ALIUN B CENEKIIUU.
OnuceiBath onbIT I'. [[. Kapneuenko

10 TIPEO0JICHUIO OECIIIOAMS
MEKBHIOBBIX THOPHUIOB.

Paznuuars Ha U300pakeHUSIX (CXeMax,
Ta0JUIIaX) y OTACIBHBIX
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OecIu1oIust MEXBUIOBBIX THOPHUIOB.
JloCcTrKEeHUs CEeJIEKIUU PACTEHUN U
YKUBOTHBIX. «3€1E€HAs PeGoIOYUsLY.
CoxpaHeHUE U U3yUYEHUE TEHETUUECKHUX
PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JTUKUX POAMYEH JJIs1 CO3/1aHUS HOBBIX
COpPTOB U THUOPHUIOB
CEIIbCKOXO03AMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpasnenue
2eHEeMUYeCKUMU pecypcamul
CeNbCKOXO3SUCMBEHHbIX U
NPOMbBICIOBBIX HCUBOMHBIX 8 YEISIX
VAVHULEHUSL CYWeCMBYIOUWUX U CO30AHUS
HOBbIX NOPOO, IUHUIL U KPOCCO8, 8 MOM
yucse ¢ NpUMeHeHUuem CO8PEMEHHbLX
MeMOo008 HAYUHBIX UCCIe008AHULL,
nepeooswix uoell u NepCneKmuBHbIX
MEexXHON02U.

JdemoHcTpanumn

Iloptpetsl: H. U. BaBunos,

N. B. Muuypumn, I'. JI. Kaprieuenxo,
H. bopnoyr, 1. K. benses.

Ta0uunel U cxeMbl: «MeToIbl
cenekuumny, «OTmanéHaas
rubpuanzanusy, «MyrtareHes.
JlaGoparopHasi padora

«3yyeHne MeTO10B CEJICKIIUU

MPEICTABUTENIE KOHKPETHOI'O COPTa U
MOPOJBI XO35IMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMBIE YEJIOBEKY.
XapakTepu3oBaTh POJIb CEIEKIUN

B 00€CIIEUeHHUH MPOJOBOJILCTBEHHON
0e30IMaCHOCTH YEJI0OBCUYECTBA.
[IprBOIUTE KOHKPETHBIE IPUMEPHI
JIOCTUKEHUH CEJIEKIIMU KYJIbTYPHBIX
PAaCTEHHUM Y IOMAIIHUX )KUBOTHBIX

B Poccun
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pacTeHUN»

IIpakTHyeckas padora
«IIpuBHUBKa pacTeHUN».
IKeKypcusi «OCHOBHBIE METOMIBI U
JNOCTHYKECHUS CEJIEKLIMU PACTEHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIN YYaCTOK,

B TEIUIMYHOE XO3SICTBO,

B JIaDOPATOPUIO arpOYHUBEPCUTETA WU
HAay4YHOTO LIEHTPA)»

Htoro gacoB 1o Teme 4
16 | Tema «BHOTeXHOJIOTHA U CHHTETHYECKAS] OMOJIOTHSD)
16.1 | buorexHoOTHS KaK 1 OOBEKTHI, UCITIOJIb3yEMbIE PackpriBaTh cojiep:kaHie TEPMHUHOB U
HayKa U OTpaciib B OMOTEXHOJIOTUH, — KIIETOYHBIC U TIOHATHI: OMOTEXHOJIOTHS,
TIPOM3BOJICTBA TKaHEBBIC KYJIBTYPHI, TPaIUIIMOHHAS OMOTEXHOJIOTHS,

MUKPOOPTaHU3MBbI, UX XapaKTePUCTHKA.
TpanumuonHas GMOTEXHOJIOTHS:
xJ1e0oneueHne, moayueHue
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BUHOJIEIHEe. MUKPOOHOIOTHICCKHMA
cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYSCKUX TEXHOJIOTHHM.
[Tpou3BoicTBO O€IKa, aMHHOKHUCIIOT U
BUTAaMHHOB.

JdemoHcTpanuu

Tabaumb! U cxeMbl: «VcImonsp30Banue

MHUKPOOHOJIOTHYECKUI CUHTE3,
MUKPOOHOJIOTUIECKAsT TEXHOJIOTHSL.
[lepeuyunciiaTh HaIIpaBIICHUS
OMOTEXHOJIOTUH; 1IETTU U 3a]1a4H,
CTOSIIITME TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIOJIb3yeMbI€ B OMOTEXHOJIOTHH, —
KJICTOYHBIC ¥ TKAaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METOIBI
TPAAUIIMOHHON OMOTEXHOIOTHUU U
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MUKPOOPTaHU3MOB B TPOMBIILIIEHHOM
IIPOU3BOJICTBE.

JlaGoparopHasi padorta

«M3yueHue oObEKTOB
OMOTEXHOIOTUM.

IIpakTuyeckas padora
«ITonyyeHne MOJTOYHOKHUCIIBIX
POTYKTOBY.

Ikckypeus «buorexnonorus —
Ba)KHEHIIasi MPOU3BOAUTENIbHAS CHUJIa
COBPEMEHHOCTHU

(Ha GMOTEXHOJIOTUYECKOe
IIPOU3BOJCTBO )»

TOCTKEHUST MUKPOOMOJIOTUYECKOM
TEXHOJIOTHUH.

OO0O0CHOBEIBAThH 3HAYCHUE
OHMOTEXHOJIOTUH

JIJIS CEIIbCKOXO3SMCTBEHHOT'O
TIPOM3BO/ICTBA

16.2

OCHOBHEIC
HaIpaBJICHUS
CUHTETUYECKOM
OHoJIOTHH

Co3naHue TEXHOJIOTUN U
WHCTPYMEHTOB II€JICHANPABICHHOTO
M3MEHEHUA U KOHCTPYHPOBAHUS
T€HOMOB C IEJIbIO TTOJTyUYEeHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
coZepKalIMX HE BCTPEUAIOLIHUECS

B IPUPOJIe OMOCUHTETUYECKHE Iy TH.
Knerounas naxenepusi. Meto bl
KYJIbTYPBI KJIIETOK U TKAHEW paCTeHUH U
KUBOTHBIX. Kpnobanku. ComaTudeckas
TUOPHUIM3AIHAS ¥ COMATHICCKHAM
smOpuorenes. Mcrons3oBanue
TaryIouJI0B B CEJICKIIMU PACTCHUH.
llonyuenue MOHOKIOHANbHBIX AHMUMEIL.

PackpsiBaTh coziep:kaHie TEPMHUHOB U
MOHSATUI: KJIETOUHASI UHKEHEPUS,
KJIETOYHAsl TEXHOJIOTHSI, METO/
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTbD, IITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIBHOE
Pa3MHOKEHHUE PACTCHUH, COMAaTUYECKas
ruOpUIN3aIns, TaIUIOU b, THOPUIOMBI,
MOHOKJIOHQJIBHBIE U MOJUKIOHAJIbHbIE
AHTUTEJIA, METOJ TPAHCIUIAHTALUU SJIED,
KJIOHHPOBAHUE.

XapakTepru3oBaTh OCHOBHBIE
HaIpaBJIEHUS] CHHTETUYECKOU
OunoJIoruu.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKTIOHATIbHBIX AHMUMeN

6 meouyune. VICKyCCTBEHHOE
OIUIOOTBOpEHUE. PEKOHCTpyKIIMA
SAMIEKIIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTO/ TpaHCIJIaHTALlUU
Aaep KIEToK. Texnonoeuu
0300po8eHUsl, KYIbMUBUPOBAHUS U
MUKPOKIOHANbHO20 PA3MHONCEHUSL
CeNbCKOXO03AUCMBEHHBIX K)IbMYP.
JdemoHncTpanuu

Tabauie u cxembl: «Knetounas
VUHXXCHEPUSI»

OnunceiBaTh HA KOHKPETHBIX TPUMEpPax
METObI KJIETOUHON NHKEHEPHH.
[IpuBOAUTH MPUMEPHI UCTIOJIB30BAHHUS
MOHOKJIOHAJIbHBIX U MOJUKIJIOHAJIBHBIX
AHTUTEN B MEJULINHE.

OueHnBaTh 3HAYEHUE CUHTETHYECKOMN
OMOJIOTUH ISl CEJIbCKOTO XO35UCTBA U
MEIULINHBI

16.3

XpoMoCcoMHas 1
TE€HHasl UHKEHEepUs

XpOMOCOMHAas U T€HHAsI UHKEHEPUSL.
HckyccTBEeHHBINM CUHTES T'€HA U
KOHCTPYHUPOBaHUE PEKOMOMHAHTHBIX
JHK. Coz0anue mpamnceennwvix
opeanuzmos. JIoCTKeHus u
IIEPCIIEKTUBBI XPOMOCOMHOM Y T€HHOU
WHXXEHEPUHU. DKOJIOTUYECKUE U
ATHYECKHE MPOOIeMbl TEHHOU
VHXEHEPUHU.

JdemoHcTpanumn

Tabmauiel u cxembr: «['eHHas
WHKEHEPUS»

PackpsiBaTh coziepKaHue TEPMUHOB U
MOHSATUI: T€HHAs] UHKEHEPU,
PECTPUKIIMOHHBIE HIOHYKJIEAa3bl
(pecTpuKTa3bl), TUMNKHAE KOHIIBI,
MJ1a3MU/Ibl, PECTPUKIUS, JINTUPOBAHHUE,
TpaHchopMaIusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOIU(PUITUPOBAHHBIE) OPTAHU3MBI.
OnuchIBaTh METO/IbI PEMIPOAYKTUBHOTO
Y TEPaneBTUYECKOTO KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKOU MHKCHEPHUH.
XapakTepu3oBaTh JOCTUKEHUS TE€HHOU
HMHXEHEPUHU.

98




denepanpHas padouas nporpamma | buomorus. 10-11 kmaccer (yriyOaEHHBIH YpOBEHB)

O1eHnBaTh SKOJIOTHYECKUE U
ATUYECKUE MPOOJIEMbI KJIOHUPOBAHUS U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB,
MEePCIEKTUBBI Pa3BUTHSI XPOMOCOMHOM
Y TEHHOU UHXEHEPUU

16.4

MeauuHckue
OMOTEXHOJIOTUNA

MenuiuHckre OMOTEXHOJIOTUH.
Ilocmeenomnasn yugpposas
meouyuna. I1[P-ouacnocmuxka.
Memabonomnulii ananus,
2EHOYEHMPUYECKUL aHaNU3
npomeoma 4enosexa 0 OYeHKU
COCMOAHUS €20 300POBbSI.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemuas mepanus paxa.
3D-6uounsicenepus onsa paspabomiu
@DYHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEXHON02Ul, CO30AHUS
KOMNJIeKCHbIX MKAHel couemaHuem
MexXHOI02ULL MPEXMEPHO20
ouonpunmunea u cxagpponrounea
0J151 peuterus 3a0ay
NepCOHANUZUPOBAHHOU MEOUYUHDL.
Co30aHue 6eKMOPHBIX BAKYUH C YeblO
obecneuenuss KOMOUHUPOBAHHOU
s3auwumol om 6030youmeneii OPBU,
YCMAaHo8AeHUe MOLEKYIAPHBIX
MEXaHUu3Mo8 YHKYUOHUPOBAHUSL

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUI: MEAULIMHCKAs
OMOTEXHOJIOTHS, METAOOJIOMHBIH
aHalli3, TEHOLCHTPUUECKUI aHAJIN3,
MEePCOHAIM3UPOBAHHASI METUIIMHA,
pereHepaTuBHAs MEIUIMHA.
XapaKkTepu30BaTh METObI
MEeTab0JIOMHOTO ¥ T€HOI[EHTPUUECKOTO
aHaJIn3a; UCTI0Jb30BAHUE CTBOJIOBBIX
kieTok; [ILIP-mrnarnocTuky; TapreTHyro
TEparuio paxka
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PHK-cooepaicawux eupycos,
8bI3bI8AIOUUX 0OCODO ONACHbBIE
3a0071e8aHUsl 4eNl08eKa U HCUBOMHBIX

Htoro yacos 1o teme 4
PezepBHoe Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB IIO I[TPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pa3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOTr 0 npeamera

Tema «3apo:kaeHne U pa3BUTHE IBOJIONMOHHBIX NPEACTABJICHUI B OMOJIOTMH»

DBOJIIOIIMOHHAS
teopus Y. /lapBuHa

1

DpostonioHHas teopust U. /{apBuna.
[Ipennochiku BOSHUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4Hast
nestesbHOCTh Y. JlapBHHAa.
JdemoncTpanuu

[Moptpetsl: Apuctotens, K. JIunuei,
K. b. JlTamapxk, 3. K. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabauiel u cxembl: «CructeMa KUBON
npupoasl (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(o Jlamapky)», «MexaHuzm
dbopMupoBaHUS MPUCTIOCOOTICHU

Yy PAaCTEHHUM U KUBOTHBIX

(mo Jlamapky)», «KapTta-cxema
MapuipyTa nyremectsus Y. Jlapsunay,
«Haxonku Y. JapBuna

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUN: KPEallMOHU3M, BU/I,
cUCTEeMaTHuKa, OMHapHAas HOMEHKJIATypa,
HMCKYCCTBEHHAsI CUCTEMA
KJ1acCu(pUKAIIUU OPTaHU3MOB,
HUCTOPUYECKUM METO/I, TAPBUHH3M.
XapaKkTepu30BaTh B3IJIsIbI
ApuctoTens, Omnenokia, Jliykpeuus
Kapa, /[>x. Pest Ha pa3zBuTHe KHUBON
MIPUPOJIBI.

OuenuBath Bxiajg K. JInnnaes

B pa3BUTHUE OMOJIOTHH.

CpaBHUMBaTH B3IJISbI HA BUJ U
spomonuto K. Jinnnes, K. b. Jlamapka
u Y. Jlapsuna.

Kputnuecku onieHuBaTh
KpEalMOHUCTCKUE B3IJISIAbI HA )KUBYIO
MIPUPOAY.

[lepeyucasiTe KyJabTypHO-UCTOPUUECKHUE
Y €CTECTBEHHO-HAYYHbIE MPEINOCHUIKA
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MIOSIBJICHUSI DBOJIOLIMOHHON TEOpUU

Y. lapsuHa.

OnuceBaTh poJIb UCTOPUYECKOTO
METOA.

M3marath CyIHOCTb YBOJTIOLMOHHOM
teopun Y. JlapsuHna.

HazbiBath ocHOBHBIE (haKkThl OMOTpadun
Y. JlapBrHa U dTaIbl CO34aHUs UM
ABOJIFOLIMOHHOW TEOPUHU

1.2

JIBrKy1me Criibl
YBOJIOIIMU BUJIOB
o Y. Jlapsuny

JIBMOXKYIIIE CUITBI DBOJTIOIIMH BHJIOB
no Y. JlapBuny (BbIcOKas
UHTEHCUBHOCTH Pa3MHOKEHHUSI
OpraHU3MOB, HACJEJICTBEHHAsS
U3MEHYUBOCTH, 00phOa

3a CyIlleCTBOBAHHE, €CTECTBEHHBIN U
UCKYCCTBEHHBIH OTOOD).
JdeMoHCcTpanuu

[Toptper: Y. JlapBuH.

Tabauiiel u cxembr: «PopMbI O60PHOBI
3a cymiectBoBaHue, «[lopombt
rony0ei», «MHoroobpasue
KyJIbTYPHBIX ()OPM KAITyCThI»,
«ITopobl TOMANTHUX KUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. apBuny)», «Cxema
COOTHOTIICHUS JIBIKYIIIHX CHIT
IBOJTIOTIHI

PackpbIBaTh cojepkaHue TEPMHHOB U
TIOHSTHI: HACJICJICTBEHHOCTD,
M3MEHUYMBOCTh, HICKYCCTBEHHBIH 0TOOD,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3znarath CyliHOCTb YUEHUS

Y. JlapBrHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepu30BaTh JBUKYIINUE CUITBI
HBOJIIOIMH BUOB 10 JlapBUHY.
[TpuMeHsATh 3HaHMSI O IBIDKYIINX CHUIaX
HBOJIIOIMH BUOB 10 J[apBUHY

JU1s1 00BSICHEHHSI MHOT00O0pa3us BUIOB,
MOPOJI TOMAIITHUX KUBOTHBIX i COPTOB
KyJIbTYPHBIX PACTCHHIM
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1.3 | ®opmupoBanue 1 OdopmileHHe CUHTETUYECKOU TEOpUU PackpsIBaTh conepkaHne TEPMUHOB U
CUHTETUYECKOU spomonuu (CTD). HelitpanbHas IOHATUM: TapBUHU3M, MYyTal1H,
TEOPUH IBOTIOLINHU Teopus 3Bostonnu. CoBpeMeHHas MYTallMOHHBIN MPOLECC.

ABOJIIOIIMOHHAS OUOJIOTHSI. OOBSCHIATH MPUUMHBI KpU3HUCA
3HaYEHHE IBOJIIOLIMOHHON TEOPUU JapBUHU3MA.
B ()OPMHPOBAHUU €CTECTBEHHO- OO60CHOBBIBAaTh 3aKOHOMEPHOCTH
HAy4YHOU KapTUHBI MUpAa. TpaHchopMaluK TapBUHU3MA
JdemoHcTpanumn B CUHTETUUYECKYIO TEOPUIO IBOJIOIUU
IMoptpertsl: C. C. UeTBepHKOB, (CTD).
. W. Imaneraysen, k. XonneiH, W3narats ocHOBHBIE onoxeHus CTD.
J1. K. bensies. OuenuBatsh Bkaan I'. [le @pusa,
Tabanib! 1 cxeMbl: «OCHOBHBIE C.C. YeTBepukona,
MOJIOKEHUSI CHHTETUYECKOU TEOPUH N. U. llImansraysena, /. K. bensiea
ABOJIIOIIANY B hopmupoBanue CTD.
OuennBath 3HaueHue CTO
B (hopMHUpOBaHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpa
Htoro yacos no teme 4
2 | Tema «MHUKpPO3BOJIIONUS U €€ pe3yabTaThD»

2.1 | Dransl 3 [Homynsiiust Kak 3J€MeHTapHast PackpbiBaTh coziepKaHU€ TEPMUHOB U
3BOJIFOLIMOHHOIO eauHuLa 3BoonUd. COBpEMEHHbIE MOHSATUN: MUKPO3BOIIOLINS,
rpouecca: METOJbI OLIEHKU T€HETUYECKOTO MaKpO3BOJIOLMS, MyTalliU, OMYJISIIUA,
MHUKPO3BOJIIOLUS U pazHo00pasust M CTPYKTYPhI KOMOMHAIIMU T€HOB, TeHO(OH I,
MAaKpPO3BOIIOLIUSL. nomyssiui. Mismenenue renodonaa AJIEMEHTAPHOE ABOJIOIMOHHOE SIBIICHUE.
[onynsiuus — NOMYJIALIMYU KaK 3JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOIIOLUIO KAK
AJeMEeHTapHas ABOJIIOLIMOHHOE SIBICHUE. 3aKOH ATaIl MOSIBJICHUS MPUCTOCOOICHUN U

CAHNHUIIA 3BOJIIOII NN

TCHCTUYCCKOI'O paBHOBCCHA

BUJI000pa30BaHUs.
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JIx. Xapau, B. BaiinGepra.
JdemoncTpanuu

Tabauiel v cxembl: «MyTanuoHHas
U3MEHYUBOCTBY, «llomynsaunonnas
CTPYKTypa BUZIa», «CXeMa MpOsIBICHUS
3akoHa Xapau—BaiinOGepray.
JlaGopaTopHasi padora

«BblIsiBIEHNE N3MEHUYUBOCTH Y 0cOOei
OJIHOTO BUA»

XapakTepu30BaTh MOIMYJSIUIO KaK
AIEMEHTAPHYIO €IMHUILY SBOJIIOLINH.
IlepeunciiaTh NPU3HAKU UICATBHON
MOMYJISIIIUU U OOBSICHSTH YCIOBUS
BBITOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHATh UMEIOLIIUECS 3HAHUS

JU1s1 OOBSICHEHUS IPUYUH U3MEHUUBOCTHU
y 0coOelt 0THOTO BUA

2.2

DneMeHTapHbIe
(akTOpBHI IBOTIOINHU

DnemeHTapHbIe GAKTOPHI (IBMKYILIUE
CHUJIbI) 3BOTIOLIMU. MyTallMOHHBIN
npouecc. KomOnHaTuBHas
U3MEHYUBOCTh. [[peiid reHoB —
Cly4yaliHbl€ HEHANPABJIECHHBIE
WU3MEHEHHUS YacTOT aJuieien

B nonyJsiusax. ¢ dexT ocHoBaTesl.
Dehhexm 6ymuLiouH020 20pIBLIUKA.
CHuoicenue cenemudecko2o
PAa3Ho00pazus: NPUYUHbL U CLIEOCTNEUSL.
IIposenenue s¢hpexma opetigpa 2ernos
8 OONBUIUX U MATBIX NONYTIAYUSX.
Murpanyu. U30ms10us Oy Jsiui:
reorpadudeckas (MpOCTPaHCTBEHHAS ),
ounonorudeckas (pempoayKTHBHAS).
JdemoHcTpanumn

[optpetsl: C. C. YeTBEpHUKOB,

2. Maiip.

PackpriBaTh cojiep:kaHie TEPMHUHOB U
MOHATUM: MYTAallMOHHBIN POLIECC,
KOMOWHATUBHAS U3MEHYUBOCTD,
MOMYJISIIUOHHBIE BOJIHBI, Ipeii( TeHOoB,
MUTpALMH, U30JIS1Us, TeorpadudecKkas
(TIpocTpaHCTBEHHAs ) U30JALMA,
ouosoruueckas (pernpoayKTHBHAS)
u3ossnys, 3gp ekt ocHoBarens, dp ekt
OYTBUTOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh JIEMEHTAPHbBIE
(bakTopsI (IBIKYIIUE CHUIIBI) SBOIOIUH.
OuenuBath Bknaja C. C. UeTBepukosna,
3. Maiipa B pa3BUTHE 3BOJIOIIUOHHOTO
YUEHUSI.

OOBSACHATH MPUYUHBI HEHATIPABIECHHOTO
JIEVCTBUSI DJIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (DAKTOPOB.

[IpuMeHsITh UMEIOIIMECs 3HAaHUS
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Tabauibl ¥ cxembl: «JIBHKYIIUE CUITBI
ABOJIIOLMMNY, «DKOJIOTUYECKAS
V30JISILUSA TIONYJISIUUN CEBAHCKOM
dopenny, «I eorpaduyueckas U30IALUS
JUCTBEHHUIbI CHOUPCKON U
JIMCTBEHHMUIIBI 1aypCKON»,
«ITonyssiiOHHBIE BOJIHBI YHCIEHHOCTH
XUIIHUKOB U KEPTB»

O JBIKYIIMX CHJIAX BOJIIOLAU
JUTs1 0OBbSICHEHUS! PUYMH pa3Ho00pasus
reHo(oH1a NOMyJIsIUi OJJTHOTO BUA

2.3

EcrecTBeHHbI
otbop —
HaIIPaBJIS IO I
(akTop IBONIOIIUU

EcTtecTBeHHBIN 0TOOD —
HaIPaBJISIONIUN (HAKTOP IBOTIOLIHH.
dopMBI €CTeCTBEHHOTO 0TOOpA:
JBIDKYITUHN, CTAOUITU3UP YIOIIHH,
pa3phIBAIONIUN (TU3PYITUBHBIN).
[TonoRroit oT60p. Bo3HHKHOBEHHUE U
ABOJIOLMS COLIMAIIBHOTO TTOBEAEHUS
KUBOTHBIX.

JdeMoHCcTpanuu

Ta0uunel ¥ cxeMbl: «Cxema IelCTBUS
€CTECTBEHHOTO 0TOOpay, «DopMbl
OO0pBOBI 32 CYIIICCTBOBAHHEY,
«HpyCcTprUaIbHBIN MEITaHU3M,
«OKuBbIe UCKOTaEMBIE»

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUIN: €CTECTBEHHBINU 0TOOD,
JBUKYIIANA 0TOOP, CTAOMIIM3UPYIOUTUI
0oTOOp, pa3phIBAIOLINN OTOOP, MOJIOBOM
oT0op.

XapakTepu3oBaTh €CTECTBEHHbBIN 0TOOP
KaK JBIDKYIIYIO U HAMPABIISIOMIYIO CHITY
ABOJTIOLINH, €T0 (hOPMBI.

Pa3znuyaTth GopMBbI €CTECTBEHHOTO
0TOOpa B MOMYJIALMSIX, TPUBOJAUTD
MPUMEPHI ACHCTBUS B TIOMYJIISIINIX
¢dopM ecTecTBEHHOr0 0TOOpA.
OOBSICHATH MPEANOCHUIKY JJI TEHCTBUS
JBUKYIIEH U cTabum3upytomei Gopm
€CTECTBEHHOT0 0TOOpA.

CpaBHUBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa, JAeaTh BHIBOJIbI HA OCHOBE
CpPaBHEHUS.
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[TpuMeHATh UMeroTecs 3HaHUS

0 €CTECTBEHHOM OTOOpE

JUTs1 OOBSICHEHUS TIPOLIECCOB,
MPOUCXOSIINX B MOMYJISIIIASIX BUTOB
OpPTaHH3MOB

2.4

[Iprcnocob6IeHHOCTh
OpraHU3MOB KaK
pe3ynbTar
MUKPO3BOJIIOIINH

[Ipucnoco61eHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIIOIIUH.
Bo3nukHOBeHUE TTpUCIOCOOICHMIA

y Opranu3mMoB. ApoMop(o3sl U
uauoananTauu. [Ipumepnl
PUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdororuyeckue, puznonoruueckue,
OMOXMMUYECKHUE, TTOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCITOCOOJIEHHOCTH
OpraHU3MOB.

JdeMoHCcTpanuu

TabauIIbl ¥ CXEMBbL:
«ITokpoBUTETHCTBEHHAS OKpACKa
AKUBOTHBIX», «IIpenyrnpexnatomias
OKpacKa >KMBOTHBIX,
«Duznonoruueckue aganTanum,
«IIpucrnocoOIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIIbHOCTBY.
OO6opyaoBanue: repbapuu pacTeHUM;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTUIl U
3BEpel C MpUMEpPaMH Pa3InYHbIX
IPUCTIOCOOJICHUN.

PackpbIBaTh coqiepikaHue TEpPMUHA
MPUCTIOCOOJICHHOCTh OPTraHU3MOB
(amanrarus), apomopdos,
U0 1A TaIls.

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
PUCTIOCOOJIEHUI OPTraHU3MOB
(Mopdonorudeckue, GU3NOIOTUYECKUE,
OMOXMMUYECKHUE, TTOBEICHUECKHE).
OOBSICHATH MEXAHNU3M BOSHUKHOBEHHUS
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBOIUTH IpUMEPHI APOMOP(PO30B U
UIMOAJANTAllui Y PACTEHUH U
KUBOTHBIX.

OOBsICHATH poJib apoMOp(H030B

B OCBOCHHUH OPTaHU3MaMH HOBBIX CPEJI
oOUTaHMUS.

OOBSICHATH POJIb UNOATATITAIIAN

B MIPUCTIOCOOJICHHH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
Jloka3pIBaTh OTHOCUTEIIBHBIN XapAKTEP
MPUCTIOCOOJICHHOCTH U TIPUBOUTH
MPUMEPHI OTHOCUTEIIBHOCTH aJanTaIlHii.
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JlabopaTopHasi padora
«IIpucnocoOaeHus OpraHu3MoOB U UX
OTHOCHUTEJIbHAS 11e7IeCO00Pa3HOCThY.
JlaGoparopHasi padora

«3yuenue apoMopo30B u
UIMOAJANTAlUN Y PACTEHUM U
YKUBOTHBIX)

PackpbIBaTh 3HaU€HUE ABUKYLIUX CHTT
HBOJIIOIMH B (POPMHUPOBAHUU
PUCTIOCOOICHUI

2.5

Bun, ero xpurepuu u
CTpYKTYypa

Bun, ero kputepuu u CTpyKTypa.
JdemoncTpanuu

Tabauiet u cxembl: «Kpurepuu Bugan,
«Buapl-nBoitHukn», «CTpykTypa Buaa

B IIPUPOJIEY.
OGopyaoBaHue: repOapuu pacTeHUM;
KOJUIEKIIMY HACEKOMBIX; Uy4esa MTHIl U
3Bepeil pa3HbIX BUJIOB.

JlaGoparopHasi padorta

«CpaBHEHME BU/IOB

10 MOP(OIOTUYECKOMY KPUTEPHUIOH

PackpriBaTh copepkaHue TEPMUHOB U
TIOHATHI: BUJ, KPUTEPUH BUJIA,
noyimMop(pu3M, BUIBI-IBOMHUKH, apeaJl,
AKOJIOTUYECKasl HUIIIA, OIS,
BUJIOBOM KapHOTHUII, KOCMOIIOJIUTHI,
OHAEMUKH, TTOJABU/IbI, IKOTHIIHI.
XapakTepu3oBaTh KpUTEPUHU BUA
(Mopdoornueckuii, reHeTUYeCKHuH,
OMOXUMHYECKHUH, TeorpauIecKuid,
AKOJIOTUYECKUH, OMOXUMHUICCKUN ).
OO0BIACHATEL HEOOXOIUMOCTH
MCII0JIb30BAHMS BCEU COBOKYITHOCTHU
KPUTEPUEB JIJIs1 ONIPEICIICHUS BUIOBOI
MPUHAIICKHOCTH OpPTraHu3Ma.
[TepeuunciisiTe OCHOBHBIE
BHYTPHUBHUIOBBIE TPYIIITAPOBKH.
OOBSACHATH NPUUYMHBI CYIIIECTBOBAHUS
MOHO- Y MOJTUTUITUYECKUX BUOB.
CpaBHUBATH BUJIBI 110
MOP(OJIOTHYECKOMY KPUTEPHUIO
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2.6

BunooOpa3zoBaHue kak
pe3ynabTaT
MUKPOIBOJTIOIHH.
CBs3b
MUKPOIBOIIOIUH U
ATHUIEMUOJIOTUN

Bunoo6pazoBanue kak pe3yabTat
MUKPO3BOJTIONH. M30Is1mst —
KJII0UeBOM (pakTop BUA00Opa30BaHMUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajuionatrpuueckoe (reorpaduyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (TIOJUTIIIONUTU3AIIHS,
rubpuaun3zanus). JJmurenprHoCcTh
ABOJIFOIMOHHBIX MPOIICCCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3usl.
PoJip 3BOMIONIMOHHOI OMOIOTUA

B pa3paboTKe HayYHBIX METOJIOB
coxpaHeHHs 6ropazHooOpasusl.
MUKpO3BOJIIOIHS U KOIBOJIOLIHS
apa3uToB U MX X034€B. MeXaHU3MbI
dbopMHUpOBaHUS YCTONUUBOCTU

K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI
C HEM.

JdemoHcTpanumn

Tabauirel u cxembl: «CrocoOb
BUI000pa3oBaHusy, «I eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB
JTAHJIBIIIEH, «DKOIOrHYEeCKOe
BUJI000pa30BaHNE BUIOB CHHUIDY,
«ITonumnonae! pacrenunity, «KamyctHo-
peIleUHbId THOPUTY.

PackpriBaTh copep:kaHie TEPMUHOB U
MOHSTUIN: BUI000PA30BaHKE, U30JISIIHS,
KODSBOJTIOLIHS.

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3ysbTaT MUKPOIBOJIOIUH.
OOBSACHATH POJIb U3OJISIITUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh Pa3IMUHbIE CIIOCOOBI
BUJ1000pa3oBaHusl (aJJIoNaTpUIecKoe,
CUMITaTPUYECKOE).

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3IUYHBIMU
criocobamu.

[TpumeHsTH 3HaHUS CIOCOOOB
BUI000pa30BaHus sl 0ObSICHEHUS
MPUYMH MHOTO0Opa3usi BUIOB.
OOBsICHATH BOSHUKHOBEHUE
YCTOMYMBOCTH IMATOTE€HOB

K aHTHOMOTHKAM
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O0opynoBanue: repOapuu pacTeHUN
OJIM3KUX BUJIOB, 0Opa30BaBIINXCS
pa3IMYHBIMU CIIOCOOaMu

Htoro yacos o teme 14
3 | Tema «Makpo3BoaOnuA U eé pe3yabTaTbD)
3.1 | Makpo3BOIIOIIHSL. 1 Mertonbl H3y4eHUs MaKpOIBOJIIOIUH. PackpbiBaTh coniepkaHie TEPMUHOB U
[laneonTonoruueckue [laneoHTONOrNYECKUE METO/IbI MOHSTHI: MaKpOIBOJIIOLIUS
METO/IbI U3yUECHHUSI u3ydeHus 3BoJonuu. [lepexonneie (punorenes), nepexoiHbie GOPMBI,
HBOJTIOIIUU ¢dbopMbI U GUITOTEHETUUECKUE PSIIbI bunoreHeTHYECKUE PAIBI,
OpraHU3MOB. MaJI€OHTOJIOT USl.
JleMoHCTpanuu XapakTepu30BaTh MaKpOIBOJIIOIUIO KaK
TabauIIbl ¥ CXeMBbI: HAJBUIOBYIO SBOJIIOIMIO 00pa30BaHUs
«DUNOTeHETUYECKUIA PSIJT IO, KPYIMHBIX TAKCOHOMUYECKHUX EAUHUII.
«ApXxeonTepukcy, «3Bepo3yonie OOBSCHATH 3HAUCHUE
smepb», «Cteronedansy, MaJeOHTOJIOTMUYECKUX UCCIIeI0BaHUN
«Punnodute», «CeMeHHbBIC JUTS TIOTTy4YeHust (DaKTOB DBOJIOLINH
ManOPOTHUKU. OpPraHu3MOB.
O6opynoBanme: KOJUICKIIUH, [IpuBOAUTE IPUMEPHI OPraHU3MOB,
repbapuu, MyJIsKH HCKOTIAEMbIX OTHOCSIIIIUXCSI K IEPEXOIHBIM (popmam.
OCTaTKOB OPraHU3MOB Ha3zpiBath rpyImsl Opranu3MoB,
JJ1s1 KOTOPBIX BOCCTAHOBJICHBI
(buIOoreHeTHIECKUE PSIIbIL.
CpaBHUBATH MPOIIECCHI
MaKpO3BOJIIOLIMM U MUKPO3BOJIFOLIUN
3.2 | buoreorpadpuyeckue 1 buoreorpaduueckue Mmetonpl u3ydeHust | PackpeiBaTh conepikanne TEPMUHOB U
METO/1bl U3yUEHUS sBotoIIMHM. CpaBHEHUE (PIIOPBI U HNOHATHI: Onoreorpadus, YHAEMHUKHY,
IBOJIIOLIUU (ayHBl MAaTEPUKOB U OCTPOBOB. PEIUKTHI.
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buoreorpadpuueckue obnactu 3emiu.
Bunpr-sHAEMHUKH U PETUKTHI.
JdemoncTpanuu

TaGauIIbl U CXEMBI:
«buoreorpaduyeckue 30HbI 3eMITH»,
«/Ipeiid KOHTUHEHTOBY, «PeTUKTHI».
O6opynoBanue: repdbapun; KOJJICKIIUU
HACEKOMBIX

OOO0CHOBBIBaTH 3HaUEHUE
ouoreorpaduu 1t U3y4eHUsI
IBOJIIOLIMU OPTAHU3MOB.

[lepeuncnsate Guoreorpaduueckue
o0nacT 3eMiu U OOBSCHATh MPUYUHbI
WX BBIJICTICHHS.

CpaBHuBaTh Quiopy u (hayHy MaTepuKkoB
¥ OCTPOBOB, PaCTEHUS M JKUBOTHBIX
pa3HbIX OmoreorpaduyecKux ooIacTei.
[TpuBOANTH IPUMEPHI PEITUKTOBBIX
OpPTaHMU3MOB, BUOB-9HJICMHKOB.
OOBSICHATH MPUYMHBI COXPAHEHUS
BUJIOB DHJIEMUKOB U «KUBBIX
HCKOTAEMBIX»

3.3

DOMOPHOIIOTHYECKUE U
CPaBHHUTEIIHHO-
MOP(OIIOTHIECKHE
METOIbI U3YYCHUS
HBOJTIOITUHU

OMOPHOIOTUYECKHE U CPABHUTEIBHO-
MOp(]OJIOTHYECKE METOIbl U3YUCHUS
ABOJIOLMH. ['eHeTHUEeCKnE MEXaHU3MbI
ABOJIIOLIMM OHTOTEHE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBIIIECTB.
['oMONIOTHYHbIE U AHATIOTUYHBIE
oprasbl. PynumeHTapHbIe OpraHbl U
aTaBU3Mbl. MOJIEKYISIPHO-
TeHETHYECKNE, OMOXUMHUYECKUE U
MaTeMaTH4YE€CKHUE METObl U3YUCHHUS
ABOJIIOLIUU. | OMOJIOTUYHBIE TEHBI.
CoBpeMeHHbIE METOIbl TOCTPOCHHUS
(UTOTEeHETUYECKUX IEPEBHEB.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHI: SMOpHoorusi, Mopdosorus,
TOMOJIOTUYHbBIC U aHAJOTUYHBIE OPTaHBI,
PYIMMEHTHI, aTaBU3Mbl, OMOXHUMHYECKas
TOMOJIOTHSI.

XapakTepu30BaTh SMOPHUOIOTUYECKHE,
CpaBHHUTEIBHO-MOp(]oIornuecKue,
MOJIEKYJISIPHO-T€HETHUECKHUE,
OMOXMMHYECKHE, MATEMATUUECKHE
METObl U3YUEHUS SBOTIOLINU.
OOBSACHATH 3HAYEHUE IMOPHUOJIOTHH,
CpaBHUTEIBbHOU MOP(OIOTHH,
MOJICKYJIIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTALIUH U IBOJIFOLIUSA
T'€HOMOB.

JdemoncTpanuu

[optpetsl: K. M. bap,

A. O. Kopanesckuii, @. Mromep,

9. I'eKKenb.

Tabanibl U cxeMbl: «HadanbHbIE
CTaJuu YMOPUOHAIBHOTO PA3BUTHUS
ITO3BOHOYHBIX JKUBOTHBIX),
«["'oMoJIOrnuHBIC U aHAJIOTUYHBIC
oprasb», «PyaIuMeHThI», « ATaBU3MBI»,
«XpOMOCOMHBIE HA0OPHI YEJIOBEKA U

HIMMIIaH3e».
Oo0opynoBanue: KOJIJICKIUH,
repOapuu, MyJIS>KA TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYIUMEHTAPHBIX
OpraHOB U aTaBU3MOB

OMOMH(OPMATUKHU I U3YUEHUS
HBOJTIOLIMM OPTaHU3MOB.

OnenuBath Bkiag A. O. KoBaneBckoro
B Pa3BUTHE DBOJIIOIIMOHHOTO YUCHUS.
OnuchIBaTh TEHETUYECKUE MEXaHU3MBbI
ABOJTIOLIMM OHTOT'€HE3a U TOSIBJICHUS
HBOJTFOIIMOHHBIX HOBIIIECTB.

[IpuBOIUTH MPUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPTAHOB Y PA3JIMYHBIX
OpPraHU3MOB U OOBSICHSATH MPUUHUHBI UX
MOSIBJICHUS.

[TpuBOUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHMBATh CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII.

[TpuBOIUTH TPUMEPHI OMOXMMHUYECKON
Y TEHHOU TOMOJIOT U H.

OnenuBath 3HaUeHUE OMOMH(OPMATHKA
JUTS U3YYE€HUS 3aKOHOMEPHOCTEN
ABOJIIOLIMU

3.4

OO0wme
3aKOHOMEPHOCTH
ABOJIIOLAU

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIa)
IBOIOLINH. [Ipuryun cmensvt yHKyuil.
Heo6paTumMocTh 3BOTIOINH.
AnanTuBHas paauaius.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdemoHncTpanuu

PackpeiBaTh conepxanne TEPMUHOB U
MOHATHI: cMeHa (QyHKITUNA OpTaHOB,
HEOOPATUMOCTh 3BOJIIOIUH, aJalITUBHAS
paauanusi, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOLIMH, YEPEIOBAHUE TJIaBHBIX
HaIpPaBJIECHUUN 3BOJIFOLINH.
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Taouie! 1 cxeMsbl: «[ TaBHbBIE
HaIlpaBJICHUsI PBOJIIOIIUNY, «O011I1e
3aKOHOMEPHOCTH 3BOIIOLANY

AHaMU3UpPOBATh NPUUYMHBI YEPETOBAHUS
IJIABHBIX HAIIPABJICHUU 3BOJIIOLIUY.
[IpuBOAUTE IPUMEPHI IPOUCXOKICHUS
OPraHu3MOB OT
HECHELHUAITU3UPOBAHHBIX IIPEAKOB U UX
[IPOTrPECCUPYIOLIEH CIIEIUaTN3aLNH.
OOBSICHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIIOLUU.

[IpuBOAUTE IPUMEPHI AJAIITUBHON
paauanuy y OpraHu3MoB.

OOBSICHATH NPUYUHBI HEOOPATUMOCTHU
HBOJIIOLIUU

Hroro vacoB no teme 6
4 | Tema «IIpoucxoxaeHue u pa3BuTHE ;KU3HHA HA 3emJie»
4.1 | I'umore3bl 2 Hayunble runoTre3sl IpoUCX0KIeHUS PackpsiBaTh coziep:kaHie TEPMHUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emuie

KU3HU Ha 3emiie. AGroreHes u
na"crnepmus. J{oHayunsie
MIPEJICTABJICHUS O 3aPOKICHUH KU3HU
(kpeanmoHu3m). I'unoresa
MOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
u €€ onpoBepxkeHue onbitamu @. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[TpoucxoXaeHUE KU3HU U
acTpoOHOJIOTHS.

JdemoHcTpanumn

[loptpeter: ®@. Penn, JI. Cnayutanuanmu,
JI. TTactep.

MOHSATUIN: KPeallnOHNU3M, BUTAJIH3M,
MaHCIIEpMHUS, AOMOTCHE3.

W3narate Hay4HbIE TUIIOTE3BI U TEOPHH
MIPOUCXOXKACHUS )KU3HU Ha 3eMIIe.
OnenwnBath BKi1ag @. Penu,

JI. Cnannanuanu, JI. ITactepa

B (popMHUpOBaHKEC HAYYHBIX B3TJISAI0B
Ha MPOUCXOXKICHHUE KU3HU Ha 3emIIe.
[lepeyucnsaTh cTaguu pa3BUTHS KU3HU
Ha 3emMJie, COTJIaCHO TeOpUHr OHOI0l33a
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Tabauiibl 1 cxembl: «CxeMa omnbITa
®. Penn», «Cxema onbita JI. [Tactepa
110 U3YYECHHUIO CAMO3aPOKICHUS
KUAZHI

4.2

OCHOBHBIE ATaIlbl
HEOPraHUYeCKOn
ABOJIIOLIUA

OcCHOBHBIE ATallbl HEOPTAHUYECKON
sposironuu. Ilnanerapuas
(reonoruyeckas) BOJIOIUS.
XuMuueckas dBOJIONUS. AOMOTEHHBIN
CHUHTE3 OPTaHUYECKHX BEIIECTB

u3 Heoprannueckux. Oneit C. Munnepa
u I'. FOpu. O6pa3zoBanue MoaumMepoB
u3 MoHoMepoB. KoaniepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuyHOTO OynboHa JIk. XomnaeliHa,
reHeruueckas runoresa I'. Mémnepa.
Pu6o3umsrl (T. Uek) u runotesa
«vmpa PHK» V. I'mnGepra.
dopmupoBanre MeMOpaH U
BO3HHUKHOBEHUE MPOTOKIETKHU.
JdemoHcTpanumn

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

A. WN. Onapun, x. XonjaeiH,

['. Mémnep.

Tabauiel u cxembl: «CxeMa ombITa
C. Munnepa, I'. FOpu», «9tansl
HEOPTraHUYECKOU IBOJIOIIHN .

PackpriBaTh cosiepkaHue TEPMUHOB U
TTOHATHI: TSOJOrHYeCKast DBOJIIOLIHS,
XUMUYECKas DBOJIOIHS, A0MOT€HHBIN
CUHTE3, epBUYHAsl aTMOchepa,
KOallepBaTHBIC KAIlIH, pUOO3UMBI,
POOHOHTHI.

XapakTepu30BaTh OCHOBHBIC ITAITbI
XUMHWYECKON DBOIIOINH.

Ha3piBaTh XMMHUYECKHUI COCTaB
NepBUYHON aTMochepsl 3eMIu.
Ouenusats Bkiag C. Muiepa,

I'. FOpu, T. Yeka, Y. ['mibepra

B (popMHpOBaHKEC HAYYHBIX B3TJISI0B
Ha MPOUCXOXKICHNUE )KU3HU Ha 3eMIIe.
OnuceIBaTh yCIOBHSI, HECOOXOMMBIC
JUTST aOMOTE€HHOT0 CHUHTE3a
OPTraHUYECKUX COCTUHEHHM.
[IpuBOAUTE MPUMEPHI MOJIEKYI,

Yy KOTOPBIX BOZHUKJIM MPOIIECCHI
F€HETUYECKOTO KOMUPOBAHUS U
(dhepMeHTaTUBHASI aKTUBHOCTb.
OOGOCHOBEIBATh HEBO3MOKHOCTD
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BupryaabHas 1abopaTopHas padora
«MopnenupoBaHue onbIToB Musuiepa—
FOpu 1o u3yueHnto abMOreHHOro
CHHTE3a OPraHUYECKUX COCIMHEHUM

B MIEPBUYHON aTMOC(epe»

MOBTOPHOTO BO3HUKHOBEHMUS KM3HU HA
3emiie

4.3 | Ucropus 3emiu u Ucrtopus 3emnu u MeTob! €€ PackpsiBaTh cosiepkaHue TEPMUHOB U
METO/IbI €€ U3yUCHUSI u3yueHus. Mckomnaemble OPraHMYEeCKUE | MOHSATUM: T€OXPOHOIOTUSI
octaTku. ['eoxpoHosiorust u e€ Meroabl. | (OTHOCUTENIbHAsS, a0COIIOTHAS ),
OtHocuTenbHas U abCOIOTHAS OKaMEHEJIOCTH, METO/IbI
reoXpoHoJiorus. ['eoxpoHosoruueckas | reoXpoHOJIOTHH, T€OXPOHOIOTUYECKast
IIKaJia: S0HBI, 3PbI, IEPUOJIBI, FTIOXHU. IIKaJia; Y0HBI, PbI, IEPUOJIBI, FTTOXH.
JdemoHcTpanumn XapakTepu3oBaTh METO/Ibl U3YUECHUS
TaGauIIbl U CXEMBI: HUCTOPUHU 3€MIIH.
«I"eoxpoHoIOTHYECKAs IIKAJIA. [TepeuncnsaTe pa3aeis
O6opynoBanme: KOUICKIUU r€OXPOHOJOTUYECKOM IIKAJIBI.
OKaMEHEJIOCTEM, MOJIE3HBIX OnieHMBaTh 3HAYCHUE UCKOTIAEMBbIX
MCKOTIAEMbIX; MYJISKM OPraHUYEeCKUX OCTATKOB JJIsl U3y4YE€HUS UCTOPUHU
OCTaTKOB OPTraHU3MOB. pa3BUTHS )KU3HU Ha 3eMIIe.
JlabopaTopHas paGorta OOBSICHATH XapaKTep pacrpeieIeHUs
«/3yuyeHue u onucaHue NCKOMaeMbIX MCKOIIA€MbIX OCTAaTKOB B 3¢€MHOM KOpE.
OCTaTKOB JAPEBHUX OPTaHU3MOB) CpaBHUBATh METO/AbI AOCOIIOTHOU U
OTHOCHUTEJIbHOW F€OXPOHOJIOTUU
4.4 | HayayipHBIC TAIIBI HauanbHble 3Tanbl opraHuyecKoi PackpsiBaTh coiep:kaHle TEPMUHOB U

OpPTraHUYECKOMN
3BOJIIOLIUU

sBoJironuu. [losiBIIeHNE M ABOTIOLMS
MIEPBBIX KJIETOK. DBOJIOIHUSA
MeTabonu3Ma. BO3BHUKHOBEHHE MMEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbIE

MOHATUM: «IIOCJIEAHUN YHUBEPCAJIBbHBIN
oOIIM TIPEI0K», OJHOKICTOUHBIC
OpraHU3Mbl, POKAPUOTHI, SYKaAPHUOTHI,
CUMOUOreHE3.
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OMOIUIEHKM KaK aHAJIOT MEPBbIX

Ha 3emJie coobuecTB. CTPOMATOIUTHI.
IIpokapuoThl U DyKapHUOTHI.
[IpoucxoxaeHue 3ykapuor
(cumbOuorenes). DBOIOIUOHHOE
IPOUCXOXKJEHUE BUPYCOB.
JdemoHncTpanuu

Tabauipl 1 cxembl: «HavyanbHBIE STabI
OpraHU4ecKoM IBOTIOUNY, «CxeMa
00pa3oBaHus dYKapUOT MMyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYaJIbHbBIC ITATIBI
OPraHUYECKOU IBOJIFOLIUU.

[TpuBouTH IpUMEPHI apOMOP(HO30B
MIEPBLIX OJHOKIETOYHBIX OPraHU3MOB.
XapakTepru3oBaTb OCHOBHbBIE
MOJIOXKEHUS M TOKA3aTeNbCTBA TUIOTE3bI
cuMOUOreHesa.

Jloka3bIBaTh MOJTyaBTOHOMHOCTh
MUTOXOHJIPUM U TUTACTH]I, KX
MIPOUCXOXKCHUE OT MPOKAPUOTUUECKHUX
KJICTOK.

JlenaTh BBIBOJIBI O 3HAYCHUU
BO3HHUKHOBEHUS (POTOCUHTE3A,
dbopmupoBaHus Sapa ISl NadbHEHIIIETo
pa3BUTHS KU3HU Ha 3eMJIE.
XapaKkTepru3oBaTh THIOTE3bI
MIPOUCXOKIECHUS BUPYCOB

4.5

DBOJIIOLIMS DYKAPUOT

[IpoucxoxaeHrne MHOTOKJIETOUHBIX
Opranu3mMoB. Bo3HHKHOBEHNE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

JdemoHcTpanumn

[Toptpet: . 1. MeyHUKOB.

Tabmuie! 1 cxembl: «HavanbHbIe dTaIbI
OpraHuYeCcKoM IBOTOIUNY, «CucteMa
YKABOU IIPUPOIBI»

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHATHI: IPOKAPUOTHI, DYKAPHUOTHI,
MHOTOKJIETOUHOCTb, CIIeIIHaTU3aIs
KJIETOK, BUPYCHI.

XapakTepu3oBaTh IPOUCXOXKICHUE
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOCHHOCTH
IYKAPUOTHUYECKUX U MPOKAPUOTHUECKUX
OpPTaHU3MOB.

Ha3wsiBath 0CHOBHBIE apOMOP(]PO3bI
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DYKapUOT U OLICHUBATh X 3HAYECHUE IS
JAJIbHENIIEr0 pa3BUTHUSA )KU3HU

4.6 | OCHOBHBIC ATaITBI OcHOBHBIE 3TaIbl BOJIOLMHY BhICIINX | PackpbiBaTh conepkaHue TEPMUHOB U
ABOJIIOLINH pacteHuii. OCHOBHbIE apOMOP(PO3bI MOHSTHI: BOIOPOCIU, PUHUODUTHI,
PacCTUTENILHOT'O MUPA pacteHuil. Beixoa pacteHuil Ha Cylly. | MXH, IAalIOPOTHUKOOOPa3HbIE, CEMEHHbIE

[losiBneHue cnopoBbIX pacTeHUI U NanopOTHUKHU, TOJIOCEMEHHBIE,
3aBoeBaHue UMH cylu. CeMeHHbIe MOKPBITOCEMEHHBIE, Oecronoe
pactenus. [IpoucxoxaeHune IBETKOBBIX | MOKOJeHHE (CIIOpOo(dUT), MOJIO0BOE
pacTeHui. nokosieHue (raMmeTodur).
JdeMoHcTpanuu [TepedyunciisiTb OCHOBHBIE ATAIbI
Tabauiiel U cxembl: «ApoMopdo3b HBOJIIOIIMY PACTUTEIBLHOTO MUPA.
pacteHui», «PuHnOGUTHI, HazbiBath ocHOBHBIE apOMOP(O3bI
«OIHOKJIETOYHBIE BOAOPOCITHN, pacTEeHUl U OLIEHUBATh UX
«MHOTrOKJIETOYHBIE BOJIOPOCIIN, HBOJIIOLIMOHHOE 3HAYECHUE.
«Mxny, «ITanopoTHUKNY, CpaBHUBaTh 0COOEHHOCTH CTPOCHHUS
«I"omocemeHnHble pacTeHUs», «Opraibl | paCTCHHH pa3HBIX OT/CIOB
[IBETKOBBIX PACTECHUIN».
O6opynoBaHue: repoapuu pacTCHUMA
Pa3IUYHbIX OTIEIJIOB.
IIpakTuyeckas padora
«M3yueHne o0coOeHHOCTEH CTPOCHHUS
pACTEHUH Pa3HBIX OTIICIOBY

4.7 | OcCHOBHBIC ATAITBI OCHOBHBIE 3TaIlbl 3BOJIIOLMH PackpbiBaTh cosepkaHue TEPMUHOB U

ABOJIIOLUH KUBOTHOTO
Mupa

AKUBOTHOTO MUpa. OCHOBHbIE
apoMopQo3bl KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbiB —
MOSIBJICHUE COBPEMEHHBIX TUIIOB.

MOHATUI: TPOCTEUIIINE, TIIACTUHYATHIE,
KUIIEYHONIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 36MHOBO/THBIE,
MPECMBIKAIOIIUECS, TITULIBL,
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[lepBbie XOp0OBBIE KUBOTHBIE. JKU3HB
B BOJIC. DBOJIIOLMS [I03BOHOYHBIX.
[Ipoucxoxnenue amPpuodHii u
pentwmi. IIpoucxoxnenue
MJIEKOMUTAOUMX U nTull. [TpuHmn
KJIr04eBOro apoMopdosza. OcBoenue
0€CrO3BOHOYHBIMH 1 TTIO3BOHOUYHBIMU
KUBOTHBIMU CYIIIH.

JdemoncTpanuu

Tabauiel u cxembl: «CxeMa pa3BUTHS
KUBOTHOTO MHUpPay», K ApoMop(h03bl
XKUBOTHBIX», «IIpocTeitmuey,

«KumeuyHononoctHeiey, «Ilnockue
yepBu», «YneHuctoHoruey, «PeiOb»,
«3EeMHOBOJIHBIEY,
«IIpecmbikaromuecs», «lITuupn»,
«MIIEKONUTAIOIIHAE.
O6opynoBanue: KOJJICKIIUU
HACEKOMBIX; BJIa’KHbIE IIperapaTsbl
YKUBOTHBIX; PAKOBHUHBI MOJIJIFOCKOB;
KOJUIEKLIUH UTTIOKOKUX; CKEJIEThI
MIO3BOHOYHBIX KUBOTHBIX; UyUesa NTHI]
Y 3BEpEH.

IIpakTuyeckas padora

«V3yueHnue ocoOEHHOCTEM CTpOECHUS
MO3BOHOYHBIX KUBOTHBIX)

MJIEKOIUTAIOLIUE, SKTOJIepMa,
AHTOJIEpMa, ME30epPMa, IBYCTOPOHHSIS
CUMMETpPHUSI, TETUIOKPOBHOCTb.
[lepeyucnsiTb OCHOBHBIE ITAIIbI
HBOJIIOLIUM )KUBOTHOTO MUDA.
Ha3piBaTh OCHOBHBIE TIpeajanTaluu,
CIIOCOOCTBOBABIIIUE BBIXOAY KUBOTHBIX
Ha CyIIIy.

OrneHUBaTh 3HAYEHUE PA3BUTHS
HEPBHOW CUCTEMBI JIJISI TPUCIIOCOOJICHUS
’KUBOTHBIX K YCJIIOBUSIM OKPYKaIOIIEH
Cpellbl.

OOBSICHATH MPUYMHBI IBOJIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PHIO,
NTHUI], MJIEKOTTUTAIOIINX

117



denepanpHas padouas nporpamma | buomorus. 10-11 kmaccer (yriyOaEHHBIH YpOBEHB)

4.8

PasButue xn3uu
Ha 3emiie

PazButune xxu3Hu Ha 3emMiie 1O 3paM U
IepUoOJaM: apxeu, MPoTEPO30H,
IaJIc030M, Me3030H, KaiitHo30M. O01mas
XapakTEepUCTHUKA KIUMaTa 1
reojiorudeckux npoueccon. [losiBnenune
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yciaoBus U
BJIMSIHUE HA Ta30BbIA COCTAaB
aTMocdephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3ZUCHI MPOILIOTO.
[TpyuunHBI ¥ CHEACTBUS MACCOBBIX
BbIMUpaHUi. COBpEMEHHBIN
AKOJIOTUYECKUI KPU3UC, ETO0
ocobennoctu. [IpoGnema coxpaneHus
ounopasznooOpasus Ha 3eMIe.
JdeMoHCcTpanuu

Tabnwuiel U cxembl: «Pa3BUTHE KU3HU
B ApXEUCKOU 3pe», «Pa3zBuTue Ku3Hu
B IIPOTEPO30MCKOU 3pe», «PazButue
YKWA3HU B MAJIEO30MCKOM 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOU IpeER,
«Pa3BuTHE )KU3HU B KANHO30MCKOU
apen

PackpriBaTh copep:kaHie TEPMUHOB U
NOHSTHI: apxeil, apxebakTepuu,
MaHoOaKTepUu, MPOTEPO301Hi,
najaeo30H, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres, Tetuc,
TPUIIOOUTHI, PUHUODUTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHUJI03aBpbI, ME3030M, [ OHBaHA,
JlaBpasusi, Tpuac, opa, Mej, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OCJIEMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NMaJIcOTeH, HEOTeH,
aHTPOIIOT'€H, MaCCOBOE BRIMUPAHUE.
XapaKkTepu30BaTh pa3BUTHE KU3HU
Ha 3eMJIe 10 3paM U IEPHUOJIaM.
VYcraHaBnuBaTh 3aBUCUMOCTh MEXKIY
re0JIOTMYECKUMH MPOLECCAMM,
M3MEHEHUSIMU KJIMMAaTa U IpolieccaMu
B )KUBOU IIPUPOE.

OOBSICHATH IPUYMHBI paclBeTa
CUCTEMATHYECKHUX IPYMI OPraHu3MOB
B Pa3JIMYHBIE APbI U MIEPUO/IBI.
AHanU3upoBaTh MPUUUHBI U CIEICTBUS
MAaCCOBBIX BBIMUPAaHUMU.

Ha3zbiBaTh OCHOBHBIE apOMOP(HO3bI
PacTEHUM U KUBOTHBIX.
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[TpuBOANTH IPUMEPHI IEPEXOTHBIX
dbopm opraHu3MOB.
AHaNM3UPOBATH IMyTH PEIICHUS
po0IeMbl COXpaHEHUs
O6uopasHooOpasus Ha 3emie

4.9

CoBpeMeHHasi cucteMa
OpraHUYeCcKOro Mupa

CoBpeMeHHas cucteMa OpraHnYeCcKoro
mupa. [Ipuniunel kinaccudukanuu
opranu3mMoB. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB.

JdemoncTpanuu
Tabauiet u cxembl: «CoBpeMeHHas
CUCTEMA OPTraHUYECKOI0 MUPa»

PackpsiBaTh cosiepkaHue TEPMUHOB U
TIOHATHI: OAKTEPHH, apXCH, BBICIITHC
pacTeHusi, 3eJIEHbIE BOAOPOCIIH,
OarpsiHKU, Oypble BOJOPOCH,
MOXOBHIHBIC, ITAIIOPOTHUKOBHTHEIC,
XBOIIIEBU/THBIC, TJIAYHOBHU/THBIC,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KHIIIEUHOIOJIOCTHBIE,
IJIOCKHE YEPBU, KPYTJIble YEPBH,
KOJIbYaThIe YEPBH, YICHUCTOHOTHE,
MOJIITIOCKH, UTJIOKOXKHE, XOP/IOBHIE,
rpuOBbl, TUIIAHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUpAa;
HA3bIBATh OCHOBHBIE CHICTEMATHUECKHE
IPyHIBI OPTaHU3MOB.

OOBSICHATH MPUHIIUIIBI KJIACCU(DUKATIAN
OpraHU3MOB.

[lepeuncnsaTh OCHOBHBIE MPU3HAKU
IPOKAPUOT, PACTECHUH, )KUBOTHBIX,
rpu0OB, KPaCHBIX U OYPBIX BOJOPOCIEH.
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[IpuBOAUTE IPUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CUCTEMATHYECKUX TPy
OpraHU3MOB

Htoro yacoB no teme 15
5 | Tema «Ilpoucxoxienue 4ea0BeKa — aHTPONOIreHe3)
5.1 | AuTponomnorus — 1 Paznesnbl u 3a1aun aHTPOIOJIOT UK. PackpeiBaTh conepxaHue TEPMUHOB U

HayKa O YCJIOBCKC

MeTo1bl aHTPOIOJIOTUH.
JdemoHncTpanuu

Tabauibs! 1 cxeMbl: «MeTobl
AHTPOIOJIOTUI».

OoGopynoBanue: MyJsHKU
OKaMEHEJIOCTEN, TPEAMETOB
MaTepuaJbHON KyJIbTYpbl IPEIKOB
yesoBeka; Gpororpadun HaX0a0K
MCKOIIAEMBIX OCTAaTKOB YE€JIOBEKA

MOHSTHI: aHTPOMOJIOT U, MOP(OJIOTHS,
aHTPOINOTEHE3, AHTPOIIOMETPHS,
PEKOHCTPYKIIUS, apXEOI0rusl,
ATHOrpadus.

Ha3zbiBath paznensl u 3a1a4u
aHTPOTIOJIOTHH.

XapakTepu3oBaTh METO/IbI
AHTPOIIOJIOTHH U CPABHUBATH UX MEXKTY
COOOM.

Bb1iensTh BOIIPOCHI 3BOTIOLUH
4eJIoBeKa, UCCielyeMble IPU MOMOIIN
Pa3IMyYHBIX METO/IOB

5.2

PazButue 1
MPEICTABICHUAMN

O IIPOUCXOKICHUU
YyeJloBeKa

CraHoBiieHUE NPE/ICTABICHUI

O IIPOUCXOKICHUU YETIOBEKA.
Penurnosusie Bo33peHus.
CoBpeMeHHbIE HAyUYHbIE TEOPHH.
JdemoHcTpanumn

[optpet: Y. [apBuH.

Tabanib! 1 cxeMbl: «MeTobl
AHTPOITOJIOTUI».

PackpbiBaTh coziepKaHue TEPMUHOB U
MOHSTUI: aHTPOIIOT€HHAs TEOPUs,
TpyaoBas Teopusi, HOmo sapiens.
OuenuBath Bkiaa Y. Jlapsuna

B Pa3BUTHUE NIPEACTABICHUN

O MPOUCXO0XKICHUH YEJIOBEKA.
ApPrymMEeHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE MPECTABICHUS
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Oo0opynoBanue: MyJsKU
OKaMEHEJIOCTEN, IPEAMETOB
MaTepHAIbHON KYJIbTYPhI IPEAKOB
yeJioBeKa; penpoaykuuu (pororpadun)
KapTUH ¢ MU(POJIOTHUYECKUMU U
ONOJICCKUMHU CIOKETAMHU
IPOUCXOXKIECHUS YeJIOBEKa

O NMPOMUCXOKICHUH YEJIOBEKA C MO3ULUU
€CTECTBEHHBIX HAYK.

XapaKkTepu30BaTh HAYYHbIE TEOPUU
IIPOUCXOKIECHUS YETOBEKA

5.3

MecTto yenoBseka
B CUCTEME
OPraHu4YeCcKoro Mupa

Cx0acTBO 4eNoBEKa C AKUBOTHBIMU.
CucremaTnyeckoe MoJI0KEHUE
yenoBeka. CBUETENBCTBA CXOCTBA
YeJI0BEKa C JKUBOTHBIMU:
CpaBHUTEIBHO-MOP(OIOTHUECKHE,
aMOpHoIOTHYecKue, GU3N0IOTO-
OMOXUMHYECKHE, TIOBEICHUCCKUE.
OTnruus 4eoBeKa OT KUBOTHBIX.
[IpsiMOXO)I€HHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3Butune
TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHCTEMBI.

JdemoHncTpanuu

Tabmwmiel 1 cxembl: «I 0JIOBHOM MO3T
yenoBekay, «YenoBekooOpa3Hbie
00e3bsHBI», «CKeJIeT YeJIOBEeKa 1
CKEJIET IUMITaH3e», «Py1uMeHTsl 1
aTaBU3MBI».

O0opynoBaHMe: CKEJIET YEIIOBEKA;
MOJIEJb Uepera 4eJaoBeKa 1 yepena

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHSTUIN: PYJUMEHTHI y YeJIOBEeKa,
aTaBU3MBI y UeJIOBEKa,
MIPSIMOXO’KJICHHUE, BTOpasi CUTHAIbHAs
cuUcTema.

OnpenensiTe CUCTEMATHUECKOE
MOJIOKEHHE YEJIOBEKA B OPraHUYECKOM
MUpe.

BhISBIIATE 4epThI CXOACTBA U PA3IAYUS
YeJi0BeKa U KUBOTHBIX.
XapakTepu30oBaTh CBUJIETEIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTETHEHO-MOP(OIOTHUECKUE,
AMOPUOIOTHYECKHUE, (PU3HOIOTO-
OMOXMMHYECKHUE, TIOBEJICHUECKUE).
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYJIIUMEHTOB Y UeJIOBEKa.

OnuceiBaTh MPU3HAKYU YETOBEKA,
c(hOpMHUPOBABIINECS B CBSI3H

C IPEBECHBIM 00pa30M >KU3HU MIPEIKOB
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MIUMITAH3€; MOJCIb KMCTHU YCJIIOBCKA U
KHCTHU ITMMIIaH3€.

JlaGoparopHasi padorta
«M3yueHne 0coOeHHOCTEN CTPOEHUs

CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IPAMOXOKIACHUCM»

U TIPSIMOXOKJICHUEM.

BbISBISATE NpUYMHBI 0COOCHHOCTEH
CTPOCHHUSI Yepera yeoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3HBIMU
o0e3bsiHaMU.

CpaBHUBATH OPYJIUUHYIO JEATCIBHOCTD
YeJIOBEKa U KUBOTHBIX.

CpaBHUBATh OCOOCHHOCTH BBICIIECH
HEPBHOU JEATETLHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | IBwKyIIne CHITBI JIBmxytue cuibl ((pakTops) PackpriBaTh cojiep:kaHie TEPMHUHOB U
(dakTopsr) aHTpOMOreHe3a: OUOJIOrHYeCcKHe, MOHSTUN: HACJIEICTBEHHASI
aAHTPOIIOTeHEe3a coruanbHbie. COOTHOILICHHE W3MEHYUBOCTh, €CTECTBEHHBIN 0TOOD,

OMOJIOTHYECKUX M COITMATBHBIX OpyauiiHas AEATEIbHOCTD, TPYIIIOBOE
(GhaKTOpOB B aHTPOIIOTEHESE. COTPYAHUYECTBO, OOIIICHUE, PEUb.
JdeMoHCcTpanuu XapakTepru30BaTh JIBUKYIIUE CHJIbI
Tabnuirel u cxembl: «JIBUKYIIME CUIIBI | aHTPOIIOTeHEe3a: OMOJIOTHYCCKUEC U
AHTPOIIOTCHE3a Y. COIIMAJIbHBIC
O0opyaoBanue: MyJsiKU IPEAMETOB
MaTepuaIbHON KYJIbTYpPbI IPEIKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTaAUU OCHOBHBIE CTaJIMM AHTPOIIOTeHE3a. PackpsiBaTh conepkaHue TEpMUHOB U

aHTpOIIOreHe3a

Pannue uenoBekooOpaszHbie 00€3bSHBI
(MpOKOHCYJIbI) U paHHUE TOHTHU]IBI —
o0IIre mpeaKu 9eT0BEKO0OPa3HBIX
00€3bsH U JIt0/Iei. ABCTPAJIONUTEKU —
JBYHOTHE MPEJIKU Jtojien. YenoBek

MOHATHUI: aBCTPAJIONUTEK, YenoBek
yMednbii, YenoBek npsaMOXOISIIN,
Yenorek reiaenpoeprckuii, Yemosex
HEAHAEPTAIbCKUN, KPOMaHbOHELI,
JICHUCOBCKHUM YeIoBeK, YemoBek
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YMEIbI, IEPBbIE U3TOTOBIEHHUS
opyauu tpyna. Yenosek
MPAMOXOSAIINN U TIEPBBIN BBIXO/T
mrozelt 3a npenensl Adppuku. Yenosek
reiaenpoeprekuil — oOIuiA MpeIoK
HEAaH/IEPTAIBCKOTO YEI0BEKA U
YyeJ0BeKa pa3yMHOro. Yenosek
HEAHJECPTAIBCKUN KaK BUJI JIFOACH
XO0JIOJHOTO Kinumarta. YeoBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKHUH YeJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a TpejenamMu Adpuku.
ITaneoreHeTruka u najeoreHOMHKA.
JdeMoHcTpanuu

Iloptpetst: JI. JIuku, A. 5. Porunckui,
M. M. I'epacumos.

TaOuuIbl U CXEMBI: « IBOITIOIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPATIONUTEK),
«HenmoBek ymenslit», «HenoBek
MPAMOXOASAIIHNINY, «JleHHCOBCKHI
yenoBek», «Heanaepranbiby,
«KpomanpoHUBDY, «IIpeaku uenoBekay.
Oo0opynoBaHue: MOJIEIN TOpPCa
MIPEJIKOB YEJIOBEKA; MYJISI)KH IPEIMETOB
MaTEPUAIBHOU KYJIBTYPbI TPEIKOB
YyeJI0BeKa

pPa3yMHBII COBPEMEHHOTO THIIA,
MaJICOT€HETHUKA.

XapaKkTepu30BaTh OCHOBHBIE CTAIUN
aHTPOIIOTEHE3a.

BBIABIATE NMPOTPECCUBHBIE YEPTHI,
MOSIBUBIIIMECS Y MPEJIKOB YEIOBEKA
Ha Pa3HbIX CTAIUAX aHTPOIIOrEHE3a.
[IpuBOAMTH IPUMEPHI IPEACTABUTEINIEH
OCHOBHBIX CTaJIMii aHTPOIIOTEHE3A:
OMUCHIBATh UX aHTPOIIOMETPUUECKHUE
JTaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHMBATH MPEACTABUTENIEH OCHOBHBIX
CTaJui aHTPOIIOreHEe3a
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5.6 | DBomrous OBOJIIOIUS COBPEMEHHOI'O YEJIOBEKA. PackpsIBaTh conepkaHne TEPMUHOB U
COBPEMEHHOI'0 EctecTBeHHBIN 0TOOP B NOMYISAUAX IIOHATUM: MYTAlMOHHBIN IIpOLIECC,
YeJI0BeKa yesnoBeka. MyTallMOHHBIN ITPOLIECC U NOJIUMOP(PU3M, MONYJIALIUOHHBIE

nosumopusM. [lonynsaunoHHele BOJIHBI, ipei( reHoB, MUTpalus,

BOJIHBI, JIpei( reHOB, MUTpAIUs U «3(pdekT ocHOBaTEI.

«(hdexT ocHOBATENS» B MOMYISIIIUAX XapaKTepU30BaTh POJIb ECTECTBEHHOIO

COBPEMEHHOI0 YEJIOBEKa. 0TOOpa B MONYJISALUIX COBPEMEHHOTO

JdeMoHcTpanuu YeJI0BeKa.

Tabauiiel u cxembl: «T1arbl 3BooIUA | OIEHUBATh POJIb MyTAI[AOHHOTO

YEJI0BEKA» npoliecca, NOMyJsIIMOHHBIX BOJIH,
nperida renos, murpanuu, «d>hdexra
OCHOBATEJIS)» B ABOJIOLIMH MOIMYJISLIHIMA
COBPEMEHHOTI'O YEJIOBEKA.
[TpuBoUTH IpUMEPHI (HAaKTOPOB,
CIIOCOOHBIX BBI3BATh MOMYJISIIITUOHHBIE
BOJIHBI B 3BOJIFOIIMN COBPEMEHHOTO
YeJI0BeKa

5.7 | YenoBeueckue pachl. Yenoseueckue packl. [lonstue o pace. | PackpwiBaTh coqiep:kaHue TEPMUHOB U

MexaucuurmimHapHbIe
METO/IbI AHTPOIIOJIOT MU

bosnpiine pacel: eBporeoniHas
(eBpa3uiickasi), aBCTpaJIO-HETPOUIHAS
(3KBaTOpHUaIbHas), MOHTOJIOWTHAS
(a3uarcko-amepukaHnckas). Bpems u
MyTH PACCEJICHUS YEJIOBEKa 0
iaHeTe. EAMHCTBO yenoBeYeCKHUX pac.
HayuHnas HecocTOsITEIbHOCTh pacu3ma.
[Ipucnoco6ieHHOCTh YeoBeKa

K Pa3HBIM YCJIOBUSIM OKPYXKaIOIIEH

MOHSITUI: paca, pacoreHes3, pacusM,
COIIMAIbHBIN JapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJBIITNX
pac 4eJoBeKa: eBpOIEeOUTHON
(eBpa3uiickoil), aBCTpaAIO-HETPOUTHON
(3KBaTOpHUATIBHOM ), MOHTOJIOMHOM
(a3uaTcKo-aMEepUKaHCKOM).

BbIBISTS TPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHUX pac.
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cpenbl. Biusaue reorpaguueckoit
cpenasl u nperida reHos

Ha MOP(OJIOTHIO U (HU3HNOJIOTHIO
YeJioBeKa.

MexauCIUIUIMHAPHBIE METOIbI

B (u3ndeckoi (OMOJIOTHIEeCKO)
AHTPOMOJIOTMH. DBOJIOIIMOHHAS
AHTPOMOJIOTHS U MAJIE0AHTPOIOJIOT S
YEJI0BEYECKUX MOIYIISALIUM.
buoconmanbHbie UCCIEI0BaHUs
npupobl uenoBeka. MccnenoBanue
KODBOJIIOIIUU OMOJIOTUYECKOTO U
COIIMAIbHOTO B YEJIOBEKE.

JdeMoHCcTpanuu
Tabauiel u cxembl: «Pacbl uenoBekay.

IIpakTuyeckasi padora
«M3y4yeHne 3KOJIOTUYECKUX adanTalni
JeJI0BEKay

[IpuBOAMTH IPUMEPHI aTaIITUBHBIX
IIPU3HAKOB Y IIPEACTaBUTEIICH
YEJIOBEYECKUX Pac.

[IpuBOOMTH CBUIETENBCTBA €MHCTBA
IIPOUCXOKIEHHUS YETOBEYECKUX pac.
ConocTaBiATh aaNTUBHbBIE TUTIBI
JIXOJIEN C PACOBBIMU IIPU3HAKAMMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSATEIBHOCTh PACU3Ma

Ntoro yacoB no teme 10
6 | Tema «9K0J0rusi — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJJOPraHU3MEHHBbIX CHCTEM C OKPY:Kaloleii
cpenoin»
6.1 | 3apoxneHue u 1 3apoxaeHre U pa3BUTUE IKOJIOTUU PackpeiBaTh copep:kaHue TEPMUHOB U

Pa3BUTUC SKOJIOINH

B Tpyaax A. I'ymbonsara, K.®. Pynse,
H.A. CegseprioBa, J. I'exkerns,

A. Tencau, B.H. Cykauéna. Paznensl u
3aja4u 3K0JI0ruu. CBS3b IKOJIOTUU

C ApYrUMHU HayKamH.

MTOHATHUM: 3KOJIOTHSI, ayTIKOJIOT U,
CUHAKOJIOTHSI, DKOJIOTUSI COOOILECTB U
DKOCHUCTEM, 3KOJIOTHS BUJIOB U
MOITYJISILINM.

XapakTepu30BaTh OCHOBHBIE 3TAIlbI
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JdemoncTpanuu

[optpetsl: A. ['ymOG0aBAT,

K. ®@. Pynbe, H. A. CeBepros,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabnuue!l U cxeMbl: «Pa3iensl
JKOJIOTUM

3apOKACHUS U PA3BUTHUSA DKOJIOTUHU KAK
HAyKH.

[TpuBOIUTH TPUMEPHI OOBEKTOB
W3YUYEHHUS DKOJIOTUH.

Ha3biBaTh OCHOBHBIE 3a/1a4M, CTOSIIIUE
nepes; y4€HbIMU-IKOJIOTaMU.
VYcraHaBnuBaTh B3aUMOCBSI3b YKOJIOTUH
C IpYTUMH HayKaMH

6.2

MeToabI DKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUM 11 YeI0BEKA

Metoan! 3xonoruu. Ilonesrie
HaOMI0IeHUsI. DKCIIEPUMEHTHI

B DKOJIOTHU: IPUPOJIHBIEC U
nabopaTtopHbie. MoaenpoBaHue
B DKOJIOTUH. MOHUTOPUHT
OKPY’KAIOIIEH CPENIbI: JIOKAJIbHBIM,
PETrHOHABHBIN U TJI00ATBHBIMH.
3HaueHUE HKOJIOTUUECKUX 3HAHMI
JUIS1 YEJIOBEKA. DKOJIOTUYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBA3EH
YEeJIOBEYECTBA C IPUPOIOM.
DopMUPOBAHUE IKOITOTUIECKOU
KYJIBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpanumn

Tabanik! U cxeMbl: «MeTOIbl
AKOJIOTUNY, «CXeMa MOHUTOPHUHTA
OKPYXKaIOIIEH CPeIbD».

PackpriBaTh cojiep:kaHie TEPMHUHOB U
MOHSTHI: TTOJIEBBIE HAOIIOACHUS,
MOHUTOPHUHT OKPYXAIOIICH Cpeibl,
MOJICTUPOBAHUE, DKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIBI YKOJIOTHH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HAOJIOIEHNI B DKOJIOTHUH.

BBISBISTE 0COOCHHOCTH MOHUTOPHUHTA
OKpY>KaroIel cpeibl Kak MeTo1a
9KOJIOTMYECKHUX HCCJICIOBAHUM.
OO0O0CHOBBIBAaThH 3HAUECHHE
AKCIIEPUMEHTOB B AKOJIOTHUYECKUX
HCCJICIOBAHUSIX.

CpaBHUBaTh 1a00OPATOPHBIE U
MIPUPOJTHBIE YKCIIEPUMEHTBI KaK METO/IbI
9KOJOTHMYECKHUX MCCIICTOBAaHUM.
OrneHMBaTh 3HAYCHHE MPOTHO3UPOBAHHUS
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JlabopaTopHas paGora
«M3yueHne MeTo10B 3KOJOTHYECKUX
YCCIIEIOBAHUI

KaK METOJa DKOJIOTHYECKHUX
HUCCIIeAOBaHUM.

O00CHOBBIBATHL HEOOXOIUMOCTD
AKOJOTUYECKUX 3HAHUHU

JUI COBPEMEHHOTO YEJIOBEKA

Htoro yacoB no teme 3
7 | Tema «Opranu3msl U cpeaa OOMTAHUS»
7.1 | Dxojorudeckue 1 Dkonoruyeckue GpakTopsl U PackpbIBaTh coziepKaHue TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JEHUCTBHUS. MOHSTHI: 9KOJIOTUYECKHUI PakTop,

Kiaccudukarus 3K010rHuecKux
bakTopoB: abHOTHYECKHE,
ouoTuveckue, anrponoreHHsie. O0Me
3aKOHOMEPHOCTH JI€UCTBHUS
sKosoruueckux (axropos. [IpaBuino
munumymMma (K. IInpenrens,

1O. JIu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE
OpraHU3MBbI.

JdemoHcTpanumn

Tabauirel v cxembl: « IKOTOTUUECKUE
bakTopbI».

Oo0opynoBanue: repOoapuu u
KOJUTICKIINY PACTEHUN U )KUBOTHBIX,
MIPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3TUYHBIX SKOJIOTHUECKUX
dbakTopoB

OMOJIOTHYECKUN ONITUMYM,
OTPaHUYMBAIOIINAN (JIIMUTUPYIOIIUIA)
dakTop.

KnaccupunnpoBaTh 3K0JI0rHUECKHE
(bakTopbl IO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e
3aKOHOMEPHOCTH JECUCTBUS
AKOJIOTUUYECKUX (PaKTOPOB.
OO0O0CHOBEBIBATH JIEUCTBHE 3aKOHA
ONTHUMYyMa 1 3aKOHA OTPaHUYUBAIOIIETO
dakropa.

[IpuBOAUTE PUMEPHI:
WJUTIOCTPUPYIOIIUE IeCTBUE TpaBuiia
MUHHMYyMa, OTPAHUYUBAIOLIETO
(dakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTraHU3MOB
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7.2

AOuoTuueckue
dakTopsl. CBeT Kak
YKOJOTUUECKUUN

dakrop

Abuotnueckue gakropsl. CBET Kak
sKosnoruueckuit pakrop. [erictue
Pa3HBIX YYaCTKOB COJTHEUHOTO CIIEKTpa
Ha OPTaHU3MBbI. JKOJIOTHICCKUE
TPYIIBI PACTEHUH U KUBOTHBIX

10 OTHOIIICHUIO K cBeTy. CHTHaAIbHAS
poJib cBeTa. DOTONEPHUOIU3M.
JdemoHncTpanuu

Tabanib! 1 cxeMbl: «CBeTOBOI
CHEKTP», « IKOJOTUICCKUEC TPYIIITHI
YKUBOTHBIX 110 OTHOIIICHHUIO K CBETY.
O6opyaoBanue: repoapuu
CBETOJIIOOMBBIX, TEHEJIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUIA;
CBETOJIIOOMBLIE, TEHEIIOOMBEIE U
T€HEBBIHOCINBbIE KOMHATHBIE
pacTeHusl.

JlaGoparopHasi padorta
«BrIsiBNIEeHNE TpUCTIOCOOTEHU
OpPraHU3MOB K BIIUSTHUIO CBETa

PackpsiBaTh copep:kaHre TEPMUHOB U
MOHSTHI: CBET, (POTONEPUOIU3M.
XapaKkTepru3oBaTh JICMCTBUE CBETA KaK
AKOJIOTUYECKOTO (haKTopa.

CpaBHUMBAThH JACHCTBHE PA3HBIX
Y4aCTKOB COJTHEYHOTO CIIEKTpa

Ha OpPTraHU3MBI.

BbISBISTE 0COOCHHOCTH CTPOEHUS U
KU3BHEICATEIILHOCTH PACTCHUN Pa3HBIX
HKOJIOTUYECKUX TPYII IO OTHOIIEHUIO
K CBETY (CBETOJIFOOUBBIC, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIE).

[TpuBOIUTH IPUMEPHI PACTEHUM PA3HBIX
HKOJIOTUYECKUX TPYIMI 10 OTHOLIEHHUIO
K CBETY.

BbIsSBIIATE 0COOEHHOCTH CTPOCHUS U
KU3HEJEATEITHHOCTH KUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIIECHUIO
K CBETY (THEBHBIE, CYMEPEUHBIE,
HOYHBIE).

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
Pa3HbBIX PKOJIOTUYECKUX TPYII

M0 OTHOUIIEHUIO K CBETY.
OO60CHOBBIBaTh 3HAUEHUE
dboToneprou3mMa B )KU3HU OPTaHU3MOB
U IS IPAKTUKH CEIIBCKOTO

X0341CTBa
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7.3

Abuotnueckue
(akTopBbI.
Temneparypa kak
JKOJIOTMYECKUU

dakrop

Temneparypa Kak 3KOJIOTHYECKUN
¢dakrop. [elicTBue TeMIepaTypbl

Ha opranusmsl. Iloikunorepmusie u
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHncTpanuu

Tabauiel u cxembl: « TermIoKpoBHbIE
YKUBOTHBIEY, «XOJIOAHOKPOBHBIE

YKUBOTHBIEY.
Oo0opynoBanue: repbapuu u
KOJUIEKIIM U TEILJIOJIOOHNBBIX,
3UMOCTOMKHX, MOPO30yCTOMYHBBIX
pAaCTEHHI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTropHasi padora

«BBbIsBIICHHE TIPUCTIOCOOTICHU
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPHD

PackpriBaTh cojiepKaHUe€ TEPMUHOB U
TIOHATHN: TEMIIEpaTypa,
MONKWJIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpPMHBIE (TEMJIOKPOBHEIE)
OpraHU3Mbl, aHAOMO03, IBPUTEPMHBIC
OpraHU3MbI, CTCHOTEPMHBIE OPTaHU3MBI,
TEPMOPET YIS,

XapakTepu3oBarh JICHCTBUE
TEMIIEPaTyphl HA OPTAHU3MBI.
BBISBISTE 0COOCHHOCTH CTPOCHUS U
KU3ZHEICATEITLHOCTH TOMKMIIOTEPMHBIX
(XOIOTHOKPOBHBIX) M1 TOMOHOTEPMHBIX
(TEeNJIOKPOBHBIX) )KUBOTHBIX.
[IpuBOAUTH NPUMEPHI TONKHIOTEPMHBIX
(XOJOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TENJIOKPOBHBIX) )KUBOTHBIX.
BhIsSBIISTE 0COOEHHOCTH CTPOCHUS U
KU3ZHEJEATEIHbHOCTH TETUIOTIOONBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTEHUM.

[TpuBOIUTH TPUMEPHI TETIIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTEHUM.

[IpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuotuueckue BiaxxHOCTB KaK 9KOJIOTMYECKUM PackpsIBaTh conepkaHne TEPMUHOB U
dakTopsl. BiaxxHocTh daktop. [Ipucnocobnenus pacTeHuit MOHSITUN: BIQXKHOCTh, THIPOQUTHI,
KaK 9KOJIOTUYECKUI K MOJJIEP>KaHHI0 BOJHOIO OanaHca. rurpo@uThl, ME30(HUTHI, KCEPOPUTHI,
dakTo Knaccuduxanus pactenuit JKUBOTHBIE: BOJIHBIC, TIOJIYBOIHBIE,
110 OTHOLLUEHUIO K BOJE. Ha3eMHBIE.
[Ipucnoco6yieHus )KUBOTHBIX XapakTepu30oBaTh JIEUCTBUE BIAKHOCTH
K USMCHCHHUIO BOTHOT'O PCKUMA. KaK 9KOJIOTHYECKOro (akropa.
JeMoHCcTpanuu BbISBISITE 0COOCHHOCTH CTPOEHUS U
Tabauiiel v cxembl: «OU3NOIOTHYECCKUE | KUZHEAEATEILHOCTH PACTEHUHN pa3HbIX
aJlanTaluy >KUBOTHBIXY. HKOJIOTMYECKUX TPYII 10 OTHOIICHUIO
O6opyaoBanue: repdbapun pacTeHU, | K BOJE.
OTHOCSIIIIUXCSI K TUTpoduTam, [TpuBOIUTH IPUMEPHI PACTEHUI pa3HbIX
kcepoduTam, Me30(hUTaM, KOMHATHBIC | DKOJIOTMYECKUX TPYII 110 OTHOUIEHUIO
pacTeHus JaHHBIX TPYIL. K BOJIE.
JlabopaTopHas padora BbIsBIIATE aHATOMUYECKUE U
«AHaTOMHUYECKHE OCOOCHHOCTH (bU3MOJIOTHIECKUE TTPUCTIOCOOICHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS» | JKUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[TpuBOIUTH TPUMEPHI BOJIHBIX,
MOJIYBOJHBIX U HA3€MHBIX )KUBOTHBIX
7.5 | Cpenpl oOUTaHHS Cpenpl oOMTaHMsI OPraHU3MOB: BOHAsA, | PackphiBaTh copeprkaHune TepMHUHA

OpraHu3MOB

HA3eMHO-BO3/YIIIHAS, TOYBEHHAS,
rIIyOWHHAS TOATIOYBEHHAS,
BHYTpHUOpraHu3MeHHas. Ou3nKo-
XUMHUYECKHE OCOOCHHOCTH CpeJT
0oOUTaHUSI OPTaHU3MOB.

«cpena oOUTaHUs.

XapakTtepu3zoBaTb 0COOCHHOCTH
BOJIHOM, HA3€MHO-BO3AYIITHOM,
MOYBEHHOM, TNTyOMHHO MOJIIOYBEHHOU U
BHYTPHOPTraHU3MEHHOU CpeJl OOMTaHMUS.
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[IpucnocoGienust OpraHu3MoB K )KH3HU
B Pa3HBIX Cpeliax.

JdemoncTpanuu

Tabauikl u cxembl: «Cpenibl OOUTaHUA
OpraHU3MOB.

Oo0opyaoBanue: KOJIJIEKIUU
KUBOTHBIX, OOUTAIOIUX B PA3HBIX
cpenax

CpaBHUBATh (PUBNKO-XUMUYECKUE
YCJIOBHS Pa3HBIX CpeJl OOUTaHUS.
BBISBISATE UepThI IPUCTIOCOOTIEHHOCTH
OpraHU3MOB K OOUTAaHHIO B BOJIHOM,
HAa3€MHO-BO31YILIHOM, IOYBEHHOM,
BHYTPUOPTaHU3MEHHOM cpeliax
oOuTaHUs;.

[IpuBOUTH IPUMEPHI OPTAHU3MOB,
OOUTAIOIINX B Pa3HBIX Cpeaax

7.6 | Bruonornyeckue buonornueckue putmel. BHenHue u PackpeiBaTh copepkaHue MOHATHUS
PUTMBI BHyTpeHHUE pUTMBbI. CyTOUHBIC U «OUOJIOTUYECKUE PUTMBIY.

TOJIMYHBIE PUTMBI. XapakTepu3oBaTb 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPraHU3MOB K BHEIIIHNX, BHYTPEHHHUX, CyTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUI TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
YKU3ZHHU. [IpuBOAUTH IPUMEPHI IPOSIBICHUS
JdemoncTpanumn OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabmwmiel 1 cxembl: «buonornyeckue OpTraHW3MOB.
PUTMBD». BhIsSBIISATE 4epThl MPUCTIOCOOIEHHOCTH
O6opynoBaHue: repoapuu u OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUIEKIIMH PACTEHUN U )KUBOTHBIX, YCJIOBUM KU3HHU.
o0nagaronux 4epTamMmu OnuchIBaTh CE30HHBIE SBICHUS B )KU3HU
MPUCTIOCOOJIEHHOCTHU K CE30HHBIM OpraHU3MOB, PaCIIPOCTPAHEHHBIX
V3MEHEHUSM yCIIOBUU KU3HU B CBOEM MECTHOCTH

7.7 | XKuznenusie GopMbI JKuzneHHbie (OpMBI OPraHH3MOB. PackpeiBaTh copepkaHue MOHSATHS

OpraHu3MOB

[TonsiTHE O )KM3HEHHOU (hopMme.
’Kuznennoie GopMbl pacTeHUI:
JIEPEBBs, KyCTAPHUKH, KyCTApPHUYKH,

«GKU3HEHHasi (hopMa OpraHu3Ma.
BbIsBISITE 0COOCHHOCTH CTPOEHUS U
KA3HEIESITEIbHOCTH PACTEHUM PAa3HBIX
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MHOTOJICTHHE TPaBbI, OTHOJIETHUE
TpaBbl. JKHU3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOUOHTHI, TEOOUOHTHI,
a’poOMOHThI. OCOOEHHOCTH CTPOEHUS U
o0Opaza KU3HH.

JdemoHncTpanuu

Tabauipl 1 cxembl: « KU3HEHHBIC
dopmbI pacTeHuit», « Ku3HEeHHBIE
(OpPMBI JKHBOTHBIX.

Oo0opynoBanue: repOapuu u
KOJIJICKITUU PACTEHUH M )KUBOTHBIX
pa3IMYHBIX )KU3HEHHBIX (hOpM

YKU3HEHHBIX (DOPM.

IIpuBOAUTE IPUMEPBI PACTEHUHN Pa3HBIX
KU3HEHHBIX (POpM.

BbIsSBIIATE 0COOEHHOCTH CTPOEHUS U
KU3HEAEATEITbHOCTH )KUBOTHBIX Pa3HBIX
YKU3HEHHBIX (POpM.

[IpuBOAMTH MPUMEPHI JKUBOTHBIX
pa3HbIX KU3HEHHBIX (popM

7.8

buotnyeckue dpakTops

buornueckue dakropsl. Buas
OMOTUYECKUX B3aUMOJIEUCTBUNA:
KOHKYPEHIIHS, XUIITHUYECTBO, CUMOHO3
u ero gopmel. [lapazutusm,
KOOIIepaIusi, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBO). Hetpoduueckue
B3aUMOJICHUCTBUS (TOMUYECKHUE,
dbopuueckue, pabpuueckue). 3HaUCHHE
OMOTUYECKUX B3aUMOIEHUCTBUNA I
CYLIECTBOBAaHMSI OPTaHU3MOB B CpEJIE
obutanus. [IpuHIUIT KOHKYPEHTHOTO
WCKITFOUEHMUS.

JdemoHncTpanuu

TalauIibl U cXeMbl: « IKOCHCTEMA

PackpsiBaTh coepkaHie TEPMUHOB U
MOHATUIN: KOHKYPEHIUS, XUIIIHUYECTBO,
Mapa3uTh3M, MyTyalu3M,
KOMMEHCAJIU3M, HETpOo(hUUIECKUe
B3aNMO/IECTBHS.

XapakTepu30oBaTh BUJIbI OMOTUYECKUX
B3aUMOJICCTBUM.

OOBSICHATH CYIITHOCTh KOHKYPEHIINH,
XUIIHAYECTBA, apa3uTU3Ma,
MyTyajau3Ma, KOMMEHCAIN3MA.
[IpuBOAUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKHUX
B3aUMOJICMCTBUSX PA3HBIX TUIIOB.
OueHuBaTh 3HaUCHUE OMOTUYECKUX
B3aUMOJICMCTBUM ISl CYIIECTBOBAHMUS
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HIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOTO JIECay,
«lenu nutanusay, « XUITHUIECTBOY,
«ITapazutuzm», «KoHKypeHIUS»,
«Cum6Omo3y», «KomMeHCcamm3M».
Oo6opynoBanme: KOJUIEKIUU
YKUBOTHBIX, YUaCTBYIOIIUX

B Pa3IUYHBIX OMOTUYECKHUX

OpPraHU3MOB B Cpejie OOUTaHUS.
OO60CHOBBIBATH JCHCTBUE MPUHIIUIIA
KOHKYPEHTHOT'O UCKITIOYEHUS

B3aUMOIEUCTBUIX
Htoro yacoB no teme 9
8 | Tema «JkoJiorusi BUA0OB M NMOMYJISIIIAIN»
8.1 | Dxonoruyeckue 3 OKOJIOTHUYECKHE XapAKTEPUCTHKHU PackpbiBaTh coepKaHue MOHITHUS
XapaKTEPUCTUKH nonyyanuu. [lomynsinus kak «TTOIYJIALIHSI.
HOITYJISIUN Ouosnornueckas cucrema. Ponp OneHuBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJTHOPOJHOCTH Cpeibl, (GU3UUECKUX
O0apbepoB U 0OCOOCHHOCTEH OMOJIOTHHI
BUJIOB B ()OPMHUPOBAHUHT
MIPOCTPAHCTBEHHOM CTPYKTYPHI
nomyssiuii. OCHOBHBIE MMOKA3aTeNN
MOMYJISIIUN: YACTEHHOCTb, IJIOTHOCTD,
BO3pacTHas U MOJI0Bask CTPYKTYpa,
POKIIa€MOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTbh, MUTPAIIHS.
JdemoHcTpanumn

Tabauitel ¥ cXembl: « IKOTIOTUUECKHE
XapaKTePUCTUKH TIOMYIISIIUN,
«IIpocTpaHcTBeHHAs CTPYKTypa

cpenabl, puznueckux 6aprepoB U
0CO00eHHOCTEN OMOJIOTUH BUIOB

B ()OPMUPOBAHUU MPOCTPAHCTBEHHOM
CTPYKTYPBI TTOMYJISIIHAMA.

[IpuBOAUTE IPUMEPHI NOMYJISLIAN
pa3HbIX BUJIOB PACTEHU U )KUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
HKOJIOTHYECKHUE MTOKA3ATEIH
MOMYJISIIAN: YACTICHHOCTb, TNIOTHOCTH,
BO3pacTHas U TIOJIOBAsi CTPYKTYpa,
POKIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHS.
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MomyJsanumn», «BOSpaCTHBIC IMUupaMuJabl
MMOMMyJIALIU

8.2 | Dkonoruyeckas DKOJIOTMYECKAs CTPYKTYypa NOMyJsiuuK. | PackpeiBaTh copepkaHre TEPMUHOB U
CTPYKTypa OlLieHKa YUCIEHHOCTH MOMYJISIIIUH. MOHATUI: TUHAMUKA MOIYJISLINH,
MOITYJIALMHA. JInHaMUKa TIOMYJISIHA U €€ Pery/siius. | OMOTHYECKUH IIOTEHIHMAI IOy JISALUH,
JInHamMuyKa MONyJIsIUN bruoTnyeckuii MOTEHIMAN TOMYJISIIUK. | KPUBbIE BBIKUBAHMS, (DAKTOPBI
U €€ peryJsiuus MopaenupoBaHue TUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIbL.

nonyJyisanuu. Kpussle pocta OOBSICHATH 3aKOHOMEPHOCTHU

YUCJIEHHOCTH nonyJisiuuu. Kpusbie pa3MeleHus 0co0ei Moy

BBDKMBaHUS. Perynsiius 4ucIeHHOCTH | Ha 3aHMMAEMON TEPPUTOPHH.

HOMYJISAIUN: POJb (PaKTOPOB, OneHuBaTh OMOTUYECKHM MOTEHIIAT

3aBUCSIIMX U HE 3aBUCALLIUX OT MOITYJISILIMM pa3HbIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTUUECKHE CTPATETUN | AHAIM3UPOBATh KPUBBIE pOCTa

Bu10B (- u K-ctparerun). YUCJICHHOCTH NONYJISILIUA U KPUBBIE

JdemoncTpanuu BBDKHUBAHUSL.

Tabauiel u cxembl: «CKOPOCTH OO60CHOBBIBATH IPUUUHBI CIICP)KUBAHUS

3aceseHus MOBEPXHOCTH 3eMIIU OMOTHYECKOTO TIOTEHIIMAJA POCTa U

Pa3IMYHBIMUA OPraHU3MaAMU» IIPUYMHBI BCIIBIIEK POKIAEMOCTH
Yy OTZEJIBHBIX OPTaHU3MOB.
[lepeuncnsath HakTOpbl CMEPTHOCTH,
PEryIupyIOLIMEe YUCICHHOCTD
MOIYJISIUN PACTEHUM U )KUBOTHBIX.
OnuchIBaTh 3KOJIOTUYECKHUE CTPATETUN
BHJIOB

8.3 | DKojoruveckas HuIIA [TorsiTHE 00 IKOJIOTHUECKONW HUIIIE PackpeiBaTh conepxanne TEPMUHOB U

BHIA

Bujia. Mecroobutanue. MHOoromepHas
MOJIEIb 3KOJIOTUYECKON HUIIN

MOHSITHUI: SKOJIOTUYECKasl HUIIIA, BU]I,
apeall, MHBa3usl.
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JIx. . XatunHcoHa. Pazmepsl
AKOJIOTUYECKOW HUIIM. [loTeHInanpHas
Y peaar30BaHHAsl HUIIIU.

Bup xak cucrema nonynsuuii. Apeansl
BUA0B. BUbl M X )KU3HCHHBIC
CTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJACHUS U
MUTpALAN )KUBOTHBIX. broJiornyeckue
WHBAa3UM 4y>KEPOIHBIX BUOB.
JdemoncTpanuu

[oprper: /Ixx. Y. XaT4nuHCOH.
Ta0munel U cxeMmbl: «Moaenb
SKOJIOTUYECKOW HUIIU

JIx. . XaTunHCOHAY.
O6opyaoBaHue: repdbapun pacTeHUH;
KOJUICKIIMU >KUBOTHBIX.
JlaGoparopHasi padora
«IIpucrocoOneHust ceMsiH pacTeHUMN

K PacCEJICHUIO)

XapakTepu3oBaTb MHOTOMEPHYIO
MOJIEJIb DKOJIOTUYECKON HUIIIU

Jx. U. XaTtunHCcoHa.

ITIpuBOAUTE IPUMEPHI KOOI UYECKUX
HUIII Pa3HbIX BUJOB PACTCHUN U
JKUBOTHBIX.

BbIABIATE OTIIMYME DKOJIOTUYECKON
HUIIN BU/IA OT €r0 MECTOOOUTaHUSI.
['paduyecku n3006paxarhb
MHOT'OMEPHYIO MOJENb IKOJIOTUYECKOU
HUILLHN JUISL Pa3HBIX BUOB.

BbISABIATE IPUUYMHBI PA3IMUYUI

B pa3Mepax 3KOJOTMYECKON HULIN

Y Pa3HBIX BUJIOB PACTEHUU U KUBOTHBIX.
AHanmU3upoBaTh NPUYNHBI U
ITOCJICICTBUSL CMEHBI SKOJIOTUYECKON
HUILH

Ntoro yacos mo teme 9
9 | Tema «9KkoJ10rusi cO001IECTB. IKOJOTHUECKHE CUCTEMbI»
9.1 | CooOmiecTBO 1 CoobmiecTBa oprann3MoB. buoneno3 nu | PackpeiBaTh copepkanue TEPMUHOB U
OpPTraHU3MOB — ero cTpykrypa. CBa3u MEXIy MOHATHI: OHMOIIEHO03, OUOTOTI.
OmoIIeH03 OpraHu3MaMu B OUOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €ro

JdemoHncTpanuu
Tabauiel U cxeMbl: «CTpyKTypa

CTPYKTYPHI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a», « DIKOCHUCTEMA
ITUPOKOJIUCTBEHHOT'O JIECA,
«IKOCHUCTEMA XBOUHOTO JIECa)

[lepeuucasaTe v MPUBOAUTH IPUMEPEI
CBSI3€1 MEXy OpraHu3Mamu
B OMOLIEHO3€

9.2

DKocucTeMa

DKOCHCTEMA KaK OTKpBITasl CUCTEMA
(A.JIx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKH OPraHU3MOB B DKOCHUCTEME:
MPOJIYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru.
AlGuoTnyeckue OJIOKU SKOCUCTEM.
[TouBBI ¥ MBI B SKOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK SHEPTUHU
B DKOCHCTEME.

JdeMoHCcTpanuu

[HopTpeTtsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuiel U cxembl: «DyHKITMOHATBHBIC
TPYIIIbl OPTaHU3MOB B 3KOCHCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llernmn mutanwus (macTOUITHAS,
JNETPUTHAS )».

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIUM HACEKOMBIX; Uyuesa NTUIl U
3Bepen

PackpriBaTh copepkaHre TEPMUHOB U
MOHSTUIN: SKOCUCTEMA, TTPOTYLICHTHI,
KOHCYMEHTBI, PEIYLICHThI, TPOPUUECKUE
ypOBHH, Tpoduueckue (MUIIEBbIC) HeTH
U CeTH.

Ha3spIiBaTh CTPYKTypHBIC KOMITOHEHTBI
HKOCHUCTEMBI.

XapakTepu3oBath QyHKIINH U
MPUBOJIUTH TPUMEPHI OPTAaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOITUXCS
3HaHWUM O pacTeHUAX, Ipudax,
OaKTEepUsIX U KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK SHEPTUH B 9KOCUCTEME.
OOBSICHATH POJIb OPTAaHU3MOB

B OMOJIOTMYECKOM KPYTrOBOPOTE
BEILIECTB U IOTOKE YHEPTHH.
[IpuBOUTH TPUMEPHI OPTaHU3MOB,
3aHUMAIOIINX Pa3HbIe YPOBHU
TPOPUUYECKUX MUPAMHUI.

CocTaBndTh CXeMbl IEPEHOCA BELIECTBA
Y SHEPIUM B IKOcUcTeMax (Lenu
MUTAHUSA).
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CpaBHI/IBaTB HaCT6I/IH_[HBIe U JCTPHUTHLIC
OCIIU IMMUTaHUA

9.3 | Dkonoruveckue OCHOBHBIE TOKA3aTEIN IKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U
MUPAMUBI buomacca u npogykuusi. MNOHSTHI: MpoAYyKIMs, OoMacca,
DKOJIOTMYECKHE MTUPAMUJIBI YUCEN, DKOJIOTHYECKask MUPAMUA.
OroMacchl U YHEPTUU. XapakTepu30BaTh MPaBUIIA
JdemoHcTpanumn DKOJIOTUYECKUX MUPAMUJL YNCET,
Tabauilbl U cXeMbl: «DKOJIOTruYecKas OMOMaccChl U YHEPTUH.
nUMpaMujia Yucein», «IKOJIOrnyecKas OOBSCHATH MPUUMHBI PA3TUIUN
nupamMuia OMOMacchly, B MIPOJYKTUBHOCTH Y Pa3HBIX
«IKOJOTUYECKas MUPaMHUAa SHEPTUN» | DKOCHCTEM.
[IpuBOOUTH MPUMEPHI IPAKTUYECKOTO
MIPUMEHEHHUS MPABUII SKOJIOTHUECKUX
ApaMU/I.
CpaBHUBaTH OHOMACCy U MPOTYKIIHUIO
HKOCUCTEM CyIIU 1 MUpPOBOTO OKeaHa
9.4 | l3meHeHus Jlunamuka skocucmenm. PackpeiBaTh copepkaHue TEPMUHOB U
COO0O011IECTB — Kamacmpoguueckue nepecmpotiixu. MOHATUN: CYKIIECCUS, KITUMAKCHOE
CyKLecCuu Dnykmyayuu. HanipaBineHHbIE COOOIIECTBO, CYKIIECCUOHHBIN Psij.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuyuHbie 1 BTOpUYHBIE
CYKILIECCUH U UX NPUYHHBI.
AHTPOIIOr€HHBIE BO3ACHUCTBUS

Ha cykueccuu. KnumakcHoe
coobmiecTBo. bruopaznoobpasue u
MOJIHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOMYUBOCTU COOOIIECTB.

XapakTepu30BaTh CYKIIECCHUH:
NIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX MMPUMEPHI U HA3BIBATH MPUINHBI
CMEHBI COOOIIECTB.

CpaBHUBAaTH BpEMEHHBIE 1 KOPEHHBIC
OMOreoEeH03bl Ha KOHKPETHBIX
pUMepax CBOCH MECTHOCTH.
MonenupoBath pe3ynbTaThl IpoIecca
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JdemoncTpanuu

Tabauiet u cxembl: «O0pazoBaHue
oonotay, «[lepBuuHas cykueccus»,
«BoccranoBnenue jeca nocie noxapa

CMEHBI OMOTEOIICHO30B IO/T BIUSHHEM
aHTPOIIOTeHHOTO (pakTOpa

9.5 | [Ipuponnbie [IpupoaHbie 3KOCUCTEMBI. PackpsiBaTh conepkaHue TEPMUHOB U
AKOCUCTEMBI Arocucmemsl 03€p U pek. Ixocucmemul | IOHATUN: (PUTOIIIAHKTOH, 300TJIAHKTOH,
Mopetl u 0KeaHo8. IKocucmemovl myHOp, | IPYCHOCT.
J1ecos, cmenei, nyCcmuolHb. XapakTepu3oBaTh MPUPOIHBIC
JlemoHcTpamumn HKOCHUCTEMBI, UX OCHOBHBIC
Tabauilel U cXeMbl: «DKOCUCTEMA KOMITOHEHTHI (Ha IpuMepe 03epa,
ITUPOKOJIMCTBEHHOTO JIecay, XBOWHOTO M IUPOKOJIMCTBEHHOTO JIeca).
«IKOCHCTEMA XBOMHOTO JIECa», OOBSACHATH MPUUUHBI PA3IUUHON
«IKOCHCTEMA 03EPAy. OroMacchl IPOYLIEHTOB U
OO0opyaoBaHue: akBapuyM Kak MOJIEb | KOHCYMEHTOB B IPUPOIHBIX
SKOCHCTEMBI. HKOCHUCTEMAX.
IKcKkypeus «IKCKypcus B TUNIUYHBIA | COCTaBIsATh NACTOUIIHBIE U IETPUTHBIC
ouoreorieHo3 (B 1yopaBy, Oepe3HsIK, LMW MUTAHUS TPUPOJIHBIX IKOCUCTEM.
€JIbHUK, HAa CYXOJI0JIbHBIN WU [IpuBOAUTH IPUMEPHI OPTaHU3MOB,
MOMMEHHBIN JIyT, 03€PO, OOJIOTO)» BXOJIAIIMX B COCTaB (PUTOIUIAHKTOHA,
300IIJJAHKTOHA, O€HTOCA.
OOGO0CHOBBIBATH POJIb APYCHOCTH
B KU3HU HA3€MHBIX SKOCHCTEM.
CpaBHUBaTh OMOMACCY U TPOIYKIIUIO
BOJHBIX U HA3€MHBIX IKOCUCTEM
9.6 | AHTpONIOTCHHBIC AHTPOITOr€HHBIE S KOCUCTEMBI. PackpsiBaTh copepkaHue TEPMUHOB U
3KOCUCTEMBI ArposkocucTema. ArporeHos. MOHSTHI: arpO3KOCUCTEMA, arpOLICHO3,
(arposkocucTeMsbl) Paznuuns Mexay aHTpOIOT€HHBIMU U MOHOKYJIBTYpa.
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IPUPOJAHBIMU HIKOCUCTEMAMHU.
JdemoncTpanuu

Tabauibl ¥ cXembl: « ATPOLIEHO3Y,
«KpyroBoport BelecTs 1 MOTOK
SHEPrUU B arpoOLEHO3E».
O0opynoBanmue: repOapuu
KYJIbTYPHBIX U TUKOPACTYIIUX
pacTeHUM.

IKCKypcHs «IKCKYpCHs

B arpodKocHUcTeMY (Ha MoJje uiu
B TETUIMYHOE XO3SIUCTBO)»

Xapakrepru3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCUCTEM.

CocTaBnsATh LIENU MUTAHUS arpoleHO3a.

OO60CHOBBIBAaTh MPUUYUHBI HU3KOM
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHMBATH arpOdKOCUCTEMBI U
IIPUPOAHBIE IKOCUCTEMBI.
XapakTepu3oBaTh pOib YEIOBEKA
B COXPAHEHUH YCTOWUYHUBOCTHU
arpodKOCUCTEM

9.7

YpOOIKOCUCTEMBI.
DKOMOHUTOPUHT

Ypboskocuctembl. OCHOBHEIC
KOMIIOHEHTBI YPOOIKOCHUCTEM.
I'opoxackas daopa u dpayna.

CunaHTpOnM3alUs TOPOJCKOM (hayHbI.

buonornyeckoe u X03s1MCTBEHHOE
3HAYCHHUE arpPOIKOCUCTEM U
ypOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHU3MOB B 3KOCUCTEMAX.

Ponv kackaonozo aghghexma u 610os-
20UPuUKamopos (Kiouesvix 6ud0as)

8 PYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoC SHEPTUU U BEIIECTB MEKTY
CMEKHBIMU 3KOCUCTEMAMH.

Y CcTOMYMBOCTh OPraHU3MOB,

PackpriBaTh cosiepkaHue TEPMUHOB U
MOHATUH: YpOOIKOCUCTEMA,
CUHAHTPOMHU3AIMs, TOpoACcKas dopa,
ropojckasi ¢ayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIC
KOMITOHCHTBI YPOOIKOCUCTEM.
OnuchiBaTh OMOJOTUUECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

[IpuBOIUTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCHCTEM CBOCH
MECTHOCTH.

BrIsIBIIATE 0COOEHHOCTH TOPOCKOM
bnopsl U hayHBI.

CpaBHUBaATh YPOOIKOCUCTEMBI U
MPUPOJIHBIE SIKOCUCTEMBI
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HOHYJ'I)II_[I/II\/'I M O9KOCUCTEM B YCJIIOBUAX

€CTECTBEHHBIX U AHTPOIIOT€HHBIX
BO3JICHICTBUIA.

Mexanusmol 6o30eticmsusi 3a2psA3HeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OpP2AHUSMEHHOM, NONYAAYUOHHOM U

9KOCUCTEMHOM YPOBHSIX, OCHOBYbL
9K0JI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
MeTon00rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
SKOCHUCTEM.

JdeMoHCcTpanuu

Tabmwmiel 1 cxemsl: «IIpumepsl
ypOOIKOCUCTEM.

IIpakTuueckasi padora
«M3y4yeHne u onvucaHue
ypOOIKOCHCTEMBIY.
JlabopaTopHas paGorta
«M3ydenne paznooOpa3ust MEJIKUX

IMOYBCHHBLIX YICHUCTOHOTUX B PA3HBIX

9KOCHCTCMAX»

HToro wacoB mo Teme

12
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10

Tema «buocdepa — rirodajibHas IKOCHCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Ouocgepsl

2

buocdepa — obierianerapHast
o0oouka 3emiid, TJie CYyIEeCTBYET WU
CyllecTBOBasa Xu3Hb. Pa3Butune
npenacTaBiieHuit o Ouocgepe B Tpyaax
9. 3rocca. Yuenune B.U. Bepnaackoro
o ouocdepe. Obmactu Ouochepsl u eé
cocraB. JKuBoe BelecTBo Ouochepsl u
ero (yHKIIUU.

JdemoncTpanuu

Hoptpertsl: B. 1. Bepraackui,

3. 3rocc.

Tabmwmiel u cxeMbl: «I'eochepsr
3emany, «OyHKIUH )KUBOTO BEILIECTBAY

PackpbIBaTh conepxkaHue TEPMUHOB U
NOHATUI: Ouocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTCHHOE BEIIECTBO.
[TpuBOIUTH (POPMYITUPOBKH OCHOBHBIX
nonokenun yuenus B. M. Bepuanackoro
o ouocdepe.

Xapaktepu3oBatb 00sacT 6nochepsl u
HX COCTaB, HA3bIBaTh 00JIACTH
pacnpoCTpaHCHHMsI )KHBOTO BEIIIECTBA

B 000J109Kax 3eMJIU U BBISBISATH
MPUYMHBI €70 PA3TUYHOTO
pacnpeieNeHusl.

[lepeuncnsaTe GyHKIMH KUBOTO
BelecTBa orocdepsl (razosas,
OKHCJIMUTEIbHO-BOCCTAHOBUTENbHAS,
KOHIIEHTpAIIMOHHAs!, OMOXUMHUYECKasi ).
[IpuBOAUTH TPUMEPHI TPEOOPA3YIOLIETO
BO3/ICHCTBUS KUBOTO BEIIECTBA HA
ouocdepy.

AHaTu3UpOBaATh U OIICHUBATH
OMOJIOTMYECKYI0 HHPOPMAITUIO

0 TJIO0ATBHBIX DKOJIOTHIECKUX
npoOseMax orocdepsl, MOTYyHAEMYIO

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBath Bknaa B. 1. Bepnaackoro,
3. 3r0cca B cO31aHUE YUEHHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYILLIECTBOBAaHMUS
ouocdepsl.
KpyroBopoTsl
BELIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ouocheprl. OcodbenHoctu duochepsl
KaK TJI00aJIbHOM YKOCUCTEMBI.
JlnHaMuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoThs! BeliecTs u
OMOTCOXUMUYECKUE ITUKIIBI (YTriIepoa,
azoTa). PUTMUYHOCTH sSIBICHUM

B Ouocdepe.

JdeMoHCcTpanuu

Ta6mmiel u cxembl: «I'eochepbl
3emiiny», «OYHKINN KUBOTO
BEIIECTBAY,

«KpyroBopoT a3oTa B Ipupoae»,
«KpyroBopoT yriepoaa B mpupoie»,
«KpyroBopoT KUCIOpO/1a B IPUPOACH,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbIBaTh conmepkaHue TEPMUHOB U
MTOHSATHI: TJI00aJIbHAST DKOCHUCTEMA,
JTUHAMUYECKOEC paBHOBECHE,
KPYTrOBOPOTHI BEIICCTB,
OMOreOXMMUYCCKHUE IIUKIIBI.
XapakTepu3oBaTh 0OCOOCHHOCTH
ouocdeps! kKak riaodanbHON
HKOCUCTEMBI.

Omnpenensats GyHKIMIO OHocheps

B oOecrieuyeHnr OMOTEeHHOTO
KpYroBOpOTa BEIIECTB Ha IJIAHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJBI, YTJIepoaa, a30Ta.
CpaBHHBATbh 0COOCHHOCTH KPYTrOBOPOTA
Pa3JIMYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHUE KPYTOBOPOTA
BEILIECTB JIJIS CYIIICCTBOBAHUS KU3HU
Ha 3emuie.

OOBSACHATH POJTH OPTaHU3MOB

B OMOJIOTUYECKOM KPYyTrOBOPOTE
BEIIIECTB.

BBISABIATE TMHAMHUYECKOE paBHOBECHE
ouocdepsl.
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[IpuBOAUTH IPUMEPHI PUTMUYHOCTH
SBJICHUH B Onocdepe
10.3 | 30HaTBLHOCTH 2 3oHanbHOCTH Ouocdepsl. [lonarue PackpriBaTh cojiepKaHue TEPMUHOB U
o6uocdepnl. OCHOBHBIC 0 6uome. OCHOBHBIE OMOMBI CYIIIH: MOHSTUN: OUOMBI, TYH/IpA, XBOWHBIE
OMOMBI CYIIIH. TYH/pa, XBOWHBIE JIeca, CMEIIIaHHbIC U | JIeCa, CMEILIAHHBIE JIeca,
YcToiunBOCTh ITUPOKOJIMCTBEHHBIE Jieca, CTEIH, IIUPOKOJIUCTBEHHBIE JIECa, CTEIH,
ouocdepsl CaBaHHBI, MyCTHIHU, TPOITUYECKHE JIeCa, | CABaHHBI, IYCTbIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbs. KituMar, pacTUTEIbHBIA | BBICOKOTOPbSI.
Y KUBOTHBI MUP OMOMOB CYIIIH. [Toka3pIBaTh Ha KapTe U
CTpykTypa ¥ QYHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHEIE OMOMBI
OIICHKA X PECYPCHOTO TOTCHIIMAMa U | CYIH.
onochepHbIX HYHKITUH. CpaBHUBaTh OCOOEHHOCTH KJIMMATA,
JleMOHCTpALUHT MIOYB, PACTUTEIBHOTO U dKUBOTHOI'O
Tabmuiiel u cxembl: «OCHOBHBIC OMOMBI | MUpPa Pa3HbIX OMOMOB CYIIH 3€MJIH.
cymn», «KimmMmarnueckue nosca BBIABASATS IPUYUHBI 30HAIBHOCTH
3emnm», « Tynapa», «Taitray, B Onocdepe
«CMeImaHHBIN Jecy,
«1InpoKOIMCTBEHHBIH J1eCy», «CTEbY,
«CaBanHay, «IIycToiH Y,
«Tponmueckui necy.
Oo0opynoBanue: repbapuu pacTeHHIA
Pa3HBIX OMOMOB; KOJIJICKIIMH KUBOTHBIX
Nroro yacoB no teme 6
11 | Tema «Yes10BeK U OKPYKAKOIIAS CPeIa»
11.1 | Bo3naelicTBue 2 DKOJIOTMYECKHE KPUZUCHI U UX PackpeiBaTh conepkanue TEpPMUHOB
yesjoBeka Ha ouocdepy npu4rHbl. Bo3aeicTBue yeaoBeka Y TIOHSTHUM: aTMocdepa,
Ha 6nocdepy. 3arps3HeHne BO3AYIITHON | BEIIECTBA-3arPSI3HUTEIH,
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cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OXpaHa BOAHBIX
pecypcos. Pa3pymienne noussl. Oxpana
II0YBEHHBIX pecypcoB. M3meHeHue
KJIMMATA.

JdemoHncTpanuu

Tabauibl ¥ cxembl: «3arps3HeHne
aTMoc(epbl», «3arpsi3HeHUE
rupocPepb», «3arpsi3HEHUE OYBBIY,
«ITapHuKoBbIi 3¢ PerT

NapHUKOBBIN 3(PPeKT, «030HOBAS
TIBIPay», KUCIOTHBIC JOXKIN,
ruapocdepa, 3BTpoduKaIys BOJOEMOB,
MI0YBa, PO3HS TIOUB, IMECTUIUIBI,
DKOJIOTUYECKUN KPU3UC.
AHaTU3UPOBATH AHTPOITOTCHHBIC
baxTopbl BO3eHCTBUS HA Ouochepy
(poib "eJoBeKa B MPUPO/IC) Ha Pa3HBIX
dTarax pa3BUTHS YEIOBEYECKOTO
oO1ecTna.

XapakTepru30oBaTh rI100aIbHbIC
IKOJIOTUIECKUE TIPOOTIEMBI;

OCHOBHBIE HCTOYHHUKHU aTMOC(EPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
po0IeMbl, CBSI3aHHBIE

C YBEJIMYECHHEM TPAHCIIOPTA

B KPYIHBIX TOPOJIax; IBTPODUKAIUIO
BOJIOEMOB; MTOCJIE/ICTBHS 3arpsI3HEHUS
BOJI XUMUYECKUMHU BEIIECTBAMH;
BO3/ICHCTBHE YEJIOBEKA HA MTOYBECHHBIN
MOKPOB.

ApryMeHTHpOBaTh 3HAUCHHE
HKOJIOTHYECKUX 3HAHUH B PEIICHUN
BOTIPOCA O TIOJIIEPIKAHUH YCTOMYNBOCTH
onochepsr
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11.2

AHTpONOreHHoe
BO3JICHCTBUE

HA PACTUTEIIbHBIN U
YKUBOTHBIN MUP.
Oxpana npuposl

AHTpPOIIOT€HHOE BO3/ICHCTBHE

Ha PACTUTEJIbHBIA U KUBOTHBIN MHUP.
OxpaHa pacTUTEIBHOIO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIUIBI OXPAHbI
npupoabl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUHU
(OOIIT). borannyeckue caapl U
300JIOTUYECKHUE MMAPKHU.
JdemoncTpanuu

Ta6auiiel 1 cxeMbl: «Oco00

OXPAaHACMBIC ITPUPOIHBIC TCPPUTOPUN.

Oo6opynoBanue: gororpaduu
OXpaHSAEMbIX PACTEHUI U JKUBOTHBIX
Kpacnoit kauru PO, KpacHoi kHuru
peruona

PackpriBaTh cojiepKaHUe€ TEPMUHOB U
TIOHSTUN: COKpAILIEHUE
Ooropa3zHooOpasus, oXpaHa IPUPOIbL,
0c000 OXpaHsieMble TPUPOIHbIE
tepputopuu (OOIIT), 6oTannueckuit
caJl, 300JI0TMYECKUI MapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTEeHUM U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3/ICHICTBUS YEIOBEKA
HA PACTUTEJIbHBIN U KUBOTHBIN

MUP.

XapaKkTepu30BaTh NPUHIUIIBI
«BceMUpHOU CTpaTEruu OXpaHsbl
MIPUPOJIBI».

[lepeuncnsaTb 0COOEHHOCTH PA3TUUHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PACIIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MIPUMEPaAX OMACHOCTh
COKpaIlleH!sI OMOJIOTHYECKOTO
pa3zHooOpazus 3eMiu.

[IpuBOAUTH IPUMEPHI PEAKUX U
MaJIOUHMCIIEHHBIX BUIOB PAaCTCHUIN U
’)KUBOTHBIX CBOCH MECTHOCTH,
3aHecEHHbIX B KpacHble kHUTH
pernoHoB u Kpacnyto knury PO
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11.3

PauvonansHoe
[IPUPOAONIOJIL30BAHUE
U YCTOMYUBOE
pa3BUTHE

OCHOBHBIC PUHITUTIBI YCTONYHBOTO
Pa3BUTHS YEJIOBEUYECCTBA M MPUPO/IBI.
PanmnonansHOE IPUPOIOTIOIH30BAHUE
U COXpaHEeHHE OUOJIOrHYECKOro
pazHooOpa3ust 3eMIIH.

OO61re 3aKOHOMEPHOCTH
TJI00QIBHBIX SKOJIOTHYECKHUX
KkpusnucoB. OcoOCHHOCTH
COBPEMEHHOT'0 KpHU3HCa U €T0
BEPOSITHBIE TIOCIIC/ICTBUS.

Pa3BuTHE METOI0B MOHUTOPHHTA
Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
MIPOIIECCOB.

Cucmemmnule ucciedosanus nepexood
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOU IHEepeemuKe.
buonocuuecxoe pasnoobpasue u
ouopecypcol. Hayuonanvuole
UHOpMAYUOHHBIE CUCTEeMDbL,
obecneuusaiouue 00Cmyn

K UHpopmayuu no cocmosiHuio
OMOENbHBIX BUOOB U IKOCUCTNEM.
OcHo8b1 5KOpeabuIumayuy 3K0Cucmem
u cnocobog 60pvovI

¢ buonospexcoeHUsAMU.
Pexoncmpyxyus mopckux u nazemHvix
9KOCUCHeM.

PackpeiBaTh coaepkaHue TEPMUHOB U
IIOHATUM: pallMOHAIIBHOE
MPUPOAONOJIB30BAHUE, YCTOMUYNBOE
pa3BUTHE, IPUPOIAHBIE PECYPCHI,
AKOJIOTUYECKHUU CIIE]I.

XapakTepu30BaTh OCHOBHBIE TPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U
MIPUPOBI.

OnuceiBaTh HEMCUEPIIAEMBIE U
HcuepIiaeMble MPUPOIHBIE PECYPCHI,
MOYEPKUBAsi OTHOCUTEIBHOCTh
HEUCUEPHAEMOCTHU TPUPOTHBIX
PECYPCOB; XapaKTEpU30BaTh IMPOIECCHI
VX BO3HUKHOBEHUS U YCIIOBUS CPEIBI,
MpUBOASAIIUE K UX (HOPMUPOBAHUIO.
PackpriBaTh Ip00IEeMBI PaIliOHATIBLHOTO
MIPUPOJIONIOJIB30BAHUSA U HAXOUTH ITYTH
UX PEUICHUSA
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JdemoncTpanuu
Tabauuesl u cxemsl: «Moaenu
YIIPABJISIEMOTIO MUPA»

Htoro yacoB o teme 6
PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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