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@DenepanbHas pabodass mnporpamMmma 1o ydyeOHoMmy mpeamery «buosorus»
(yrnyOnénubiii ypoBeHb) (mpeameTHas 00y1acTh «ECTECTBEHHO-HAy4HBIE MPEAMETHI»)
(aee COOTBETCTBEHHO — IporpamMmMa 10 OHOJOrMM, OHOJOTrHs) BKJIIOYAET
MOSICHUTENIbHYIO 3aUCKY, COJIEpIKaHue 00yUdeHus, TTIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS
IIpOrpamMMBbI 110 OMOJIOTHH.

[TosicHuTenpHas 3amucka OTpakaeT OOIIMe LEeTH W 3aJa4d MU3Y4eHHUs OMOJIOTHH,
XapaKTEPUCTUKY TCUXOJIOTMYECKUX MPEANOChUIOK K €€ M3Y4YeHHI0 O0y4arolUMMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TaKXe IMOAXOJbl K OTOOpY COAEep>KaHufi,
K OIpEACNICHUIO IUIAHUPYEMBIX PE3YJbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUS.

Conmepxanue 00ydeHHS PpacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUH, KOTOPHIE
npeuIaratoTest sl 005S3aTelbHOr0 M3Y4YeHHs B KaKJIOM KJacce Ha YPOBHE CPEIHEro
o01iero ooOpa3oBaHuUs.

[Inanupyembie pe3yibTaThl OCBOCHHS TMPOTPAMMBI MO OWOJOTHU BKIIOUYAIOT
JMYHOCTHBIE, METaNpeAMETHBIE PE3yJabTaThl 32 BeCh MEpHoJ OOyueHHs Ha YpPOBHE
cpenHero o01iero oopa3oBaHus, a TaKKe MPEIMETHbIE TOCTHXKEHUST 00y4aroIerocs 3a
KKl 101 00y4eHUsl.

HOACHUTEJIBHASA 3AIIUCKA

[Tporpamma 1o 6uosIOTMK HA YPOBHE CpeAHEro o0iero oopazoBanus pa3padoTaHa
Ha ocHoBe @exnepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuu
B Poccuiickoit ®eneparun», ®I'OC COO, Konmenuuu mnpenojgaBaHus y4eOHOrO
npenMera «buonorus» M OCHOBHBIX MOJOXKEHUN (eaepanbHoil paboyeill mporpamMmel
BOCIUTAHMUS.

VY4eOnsblit npeamet «buonorusy yriayonaéHHoro ypoBHs uzyudenus (10—11 xmaccer)
SBIISIETCSl OJHUM U3 KOMIIOHEHTOB IpeaMeTHOW obsactu «EcTecTBEeHHO-Hay4HbIE
npeameTs». CornacHo nonoxkeHusM OPI'OC COO mpoduiibHble yueOHBIE TPEIMETHI,
H3y4yaeMble Ha YriyOJIEHHOM YpOBHE, SIBIIIOTCS criocoOoM auddepeHnmanuy ooydeHus
Ha YPOBHE CpeJHEro o0miero oopa3oBaHus U MPU3BAHbI O0ECIEYUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOLIUM, CPEAHUM IPO(HEeCCUOHATBHBIM U BBICIIUM
oOpazoBaHueM. B To ke BpeMs KaXKIblii U3 3TUX Y4EOHBIX MPEAMETOB JTOJIKEH OBbITh
OPUEHTUPOBAH Ha NPHOPUTETHOE peueHue O00pa30BaTEIbHBIX, BOCHUTATEIbHBIX
W pa3BUBAIOLIMX 33Ja4, CBS3aHHBIX C MpoQopUEHTAaUUel OO0yJarolmuxcs u
CTUMYJIMPOBAHUEM HMHTEpEca K KOHKPETHOW OOJIACTM HAYYHOrO 3HAHMS, CBSI3aHHOIO
c OMoJIorueN, MEUIIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JIE€JIOM.

[Iporpamma mo Ouonoruu Aa€T NPEACTABIEHUE O LEMM M 3ajJadax H3ydeHUs
yuebHoro npenmera «buonorus» Ha yriayO0JaEHHOM YpOBHE, OINpeAeNsieT 00s3aTeIbHOe
(MHBapHAHTHOE) MPEAMETHOE COJEPKAHHME, €ro CTPYKTYPHUPOBAHHME IO paslenaM M
TEMaM, pacHpeleseHue IO KiaccaMm, PEKOMEHAYET IOCIEN0BATENIbHOCT H3yYEHUs
y4e0HOr 0 MaTepualia ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKU
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y4eOHOro Ipolecca, BO3pacTHBIX oOcoOeHHocTed oOydaromuxcs. B mporpamme
no OWONOTHHM peanu30BaH TMPHUHIUI TMPEEMCTBEHHOCTH C W3yYCHHEM OWOJIOTHHU
Ha YPOBHE OCHOBHOro o0mero oOpa3oBaHMs, Onarojgaps 4emMy HpOCMaTpUBAETCS
HAalpaBJICHHOCTh  HA  MOCIEAYIoIlee  pa3BUTHE  OUOJIOTMYECKUX  3HAHMH,
OPUEHTHUPOBAHHBIX Ha (OpMHpOBaHME ECTECTBEHHO-HAYyYHOTO MMPOBO33PEHUS,
HKOJIOTUYECKOTO MBILUIEHUS, IPEJICTABICHUN O 310pOBOM 00pa3e *KU3HU, HA BOCIIUTAHUE
OepeKHOTO OTHOIICHHUS K OKPY)KAIOIIe MPUPOAHOH cpene. B mporpamme mo 6Guonoruu
TaK)Ke TIOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buomorus» B peanusanuu
tpeboBanniit PI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
NpeaIMETHBIM pe3yabTaTaM OO0ydeHUS W B (JOPMHPOBAHMHM OCHOBHBIX BHJOB y4eOHO-
MO3HABATENIFHOW  JIEATENbHOCTH  OOydaloluXcs IO  OCBOCHHIO  COJAEP)KaHUs
OMOJIOTHYEeCKOTr0 00pa30BaHMs Ha YPOBHE CPETHETO O0IIeT0 00pa30BaHMUS.

VY4eOnbiii npenmer «buosorus»» Ha YpPOBHE CpeaHEro oOIIero oopa3oBaHUs
3aBepIIaeT OMOJIOrHYecKkoe 00pa3oBaHKE B IIKOJIE M OPHEHTUPOBAH Ha PACIIUPEHHUE U
yrayOsjaeHue 3HaHUKA OOydaloIMXCS O KUBOM IMPUPOJIE, OCHOBAX MOJEKYISIPHOH U
KJIETOYHON OHWOJOrUuU, AIMOPHUOIOTMM M OHOJOTHMU PA3BUTHS, TEHETUKH, CEJEKIIHH,
OMOTEXHOJIOTUH, HBOJIIOIIMOHHOTO YUE€HHUSI U SKOJIOTUH.

N3yuenue yuebHoOro mpenmera «buosorus» Ha  yriyOJIEGHHOM — YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOIIUXCS K TOCIEAYIOMEMY TOTyICHUIO
OHMOJIOTMYECKOr0 00pa30BaHMs B By3aX U OPraHU3ALUSAX CPEIHETO MPOPECCHOHATBLHOTO
obpazoBanus. OCHOBY €ro CONEp)KaHUS COCTaBJSIET CHCTeMa OMOJIOTUYECKUX 3HAHUH,
NOJYYEHHBIX TpPU H3YYEHHH OOYYarOIIMMHCS COOTBETCTBYIOLIUX CHCTEMaTHUYECKHX
pa3ziesioB OMOJIOTHHM Ha YPOBHE OCHOBHOTO o0miero oopasosanus, B 10—11 kiaccax atu
3HaHUS MONYYaroT pa3BuTHE. Tak, pacIIMpeHbl M YriyOJeHbl OMOJOrMYecKUe 3HAHUS
O paCTEHHSX, JKUBOTHBIX, TIpubax, OakTepusxX, OpraHu3Me 4YeloBeKa, OOIHX
3aKOHOMEPHOCTSIX KWU3HHW, JOMOJHUTEIHHO BKJIIOUEHBI OHOJIOTUYECKHE CBEICHUS
MPUKJIAJHOTO U TIOMCKOBOT'O XapakTepa, KOTOPbIe MOXKHO MCIOIb30BaTh KaK OPUEHTUPHI
JUTsI IOCJIEYIOIIEro Beioopa npodeccuu. BoaMoxkHa Takxke UHTETpalus OMOJIOrHYECKUX
3HaHWUM C COOTBETCTBYIOIIUMHU 3HAHUSIMU, TTOJTyYEHHBIMU 00 y4YaIOIUMHUCS TTPU U3y4EHUU
bu3nKu, XUMUH, reorpaduu 1 MaTeMaTHUKH.

CtpykTypa mnporpaMmMbl 1O OHOJOTMH OTpaaeT CHCTEMHO-YPOBHEBBIA U
HBOJIFOLIMOHHBIN MOJIXO0bI K U3ydeHHIO Ononoruu. CoraacHO UM, U3Y4arOTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEpHBIE JIJISl KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3AINH,
HBOJIIOLIMU OPTaHUYECKOTO0 MUpa Ha 3emiie, COXpaHEHHs] OMOJIOTMUYECKOTo pa3Hoo0pa3us
iaHeTsl. Tak, B 10 kacce n3ydaroTcss OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOIHH,
HMOpPUOJIOTUM U OWMOJOTMM pa3BUTHUS, T€HETUKHM W CEJIEKUMH, OUOTEXHOJOTMH U
CUHTETHUYECKOW OMOJIOTUM, aKTYAIM3UPYIOTCS 3HAHUA OO0ydJarouuxcs 1mo OOTaHUKe,
300JI0TUH, aHaTOMKHM, (hu3uosioruu 4enoBeka. B 11 kimacce mzydaroTcsi 3BOIOIMOHHOE
yU€HHE, OCHOBBI SKOJIOTHH U yueHHE 0 Ouocdepe.

VYueOubiit mpenmet «buosorus» npus3BaHa 00eCIEYUTh OCBOSHHUE 00YyYaIOIIMMUCS
OMOJIOTUYECKUX TEOPHH M 3aKOHOB, HJCH, MPUHIIUIIOB W MPAaBHWII, JISKAIIUX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAY4YHOW KapTUHBl MHpa, 3HAHMM O CTPOCHMH,
MHOToOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMyJIsiLud, OHOLEHO3a,
HKOCUCTEMBI, O BBIIAIONINXCA HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCICIOBAHUSIX
B OWoONOrMy, NPUKIAAHBIX AaclekTax Owuojormueckux 3HaHuil. [l pasButus u
MO//ICPKaHUs HHTEpeca 00 yJaroIuXCsl K OMOJIOTHH HapSAy CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUUYECKOr0 MaTepuaja B COJAEPXKaHUU IMPOrpaMMBbl 110 OMOJIOTHH MPEAYCMOTPEHO
3HAKOMCTBO C UCTOpPUEN CTAHOBJICHUSI U PA3BUTHS TOM WM MHOM 00JACTH OMOJIOTHH,
BKJIAJJOM OTEUECTBCHHBIX M 3apYOCKHBIX YUEHBIX B pCEHICHUE BAKHEUITUX
OMOJIOTMYECKUX M DKOJOTHUECKUX MPOOJIEM.

Hens wuszyuyenuss yueOHoro mnpenmera «buosiorus» Ha yriayOJEHHOM YypOBHE —
oBIIafieHuEe OOYUYaIOIIUMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHU3alluu
KUBBIX CHUCTEM PAa3HOTO paHra U MPUOOPETEeHHE YMEHUMN MCIONb30BaTh ATH 3HAHUS
B (opmupoBaHMM HHTEpeca K ONpeaeineHHOM obmacth MnpodecCHOHATBHON
NeSITeNIbHOCTH, CBSI3aHHOW C OWoNoruel, wWid K BbIOOPY YydeOHOro 3aBeaCHUS
JUTS TIPOJOKEHUST OMOJIOTMYECKOro 00pa3oBaHMsl.

JlocTkeHre 1enu u3ydeHus ydyeOHoro npenmera «buonorus» Ha yriyO0néHHOM
ypOBHE 00€CTIEYUBACTCS PEIICHUEM CIIEIYIONINX 3a7a4

OCBOCHUE OOYYaIOIUMUCA CHUCTEMbl OHOJIOTMYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHILEMIHAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiaX, COCTABIAIOIMIUX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYI0 KapTUHY MUDA;
O CTPOGHHUM, MHOTOOOpa3UM W OCOOEHHOCTSIX OHOJIOTMYECKUX CcUCTeM (KJIEeTKa,
OpraHu3M, MOMYJISAIMs, BUJ, OUOTreoleHo3, Onocdepa); 0 BBIIAOIIMXCA OTKPBHITUAX U
COBPEMEHHBIX HCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYJaloIuXCs C METOJaMU TIO3HAHUS IKHUBOW TPUPOIBL:
WCCIIEIOBATEIhCKUMH METOJIaMHU OMOJOTHYECKUX HAyK (MOJICKYJIIPHOW M KIIETOYHOU
OMOJIOTUH, SMOPHUOJIOTUH ¥ OMOJIOTUM PA3BUTHUS, TEHETUKH U CEJICKIIMHU, OMOTEXHOJIOT MU
Y CHHTETUYECKOU OMOJIOTHH, MaIeOHTOIOT M, SKOJIOTHUHN ); METOJJAMHU CaMOCTOSATEIHHOTO
IPOBEACHUS OMOIOTUYECKUX UCCIIETOBaHMM B TabopaTopuu U B pupoje (HaOIoAeHue,
U3MepeHue, FIKCIIEPUMEHT, MOJIETTUPOBAHNE);

OBJIaJicHHEe  OOYYarOUIMMHUCA  YMEHUSIMH: CaMOCTOSITEILHO ~ HAaXOJUTh,
aHATU3MPOBAaTh M  HCIOJIb30BAaTh OMOJOTHMYECKYI0 HMH(OPMAIINIO; IOJIE30BAThCS
OMOJIOTUYECKON TEPMHUHOJIOTHEH M CHMBOJMKOMN; YCTAaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTUU U COIMATBHO-?KOHOMUYECKUMH U DKOJIOTUYECKUMU MpodieMaMu
YEeJIOBEUeCTBa; OIICHUBATh TMOCIEACTBUS CBOEH JEATEIHbHOCTH MO0 OTHOIICHHIO
K OKpY’Karollel MpUpOIHOH cpesie, COOCTBEHHOMY 3/I0POBBIO U 3710POBBIO OKPYKAIOIINUX
Jarofiel; OOOCHOBBIBaTH M COOJIIOJIaTh  MEpbl  MPOPUIAKTUKH  HMHQPEKIIUOHHBIX
3a0o0jieBaHMM, TMpaBWiia TIOBEJEHUSI B TMpUpPoOJe U oOecrneueHus: Oe30MacHOCTH
COOCTBEHHON JKM3HEACATENIPHOCTH B UPE3BBIYAMHBIX CHTYAlUSIX MPUPOAHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITUS
B 00J1aCTH OHMOJIOTHH;

pa3BUTHE Yy OOYyYalOUIMXCS HWHTENJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIpOIECCe 3HAKOMCTBA C BBIJAIOUIUMUCA OTKPBITUSIMU W COBPEMEHHBIMU
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UCCIICZIOBAaHUAMH B OHOJOTMH, pEIIaeMbIMH €10 MpoOJieMaMH, METOAOIOTHen
OMOJIOTUYECKOr0 HCCIEOBaHMsI, MNPOBEACHUSI HKCIEPUMEHTAIbHBIX HCCIEI0BaHUH,
pelieHuss OMOJOrMYeCKUX 3aJad, MOJACIUPOBAHUA OUOJOTUYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIIUTaHUE y 00yUaroIUXCcs LIEHHOCTHOTO OTHOLLEHUS K dKUBOW IPUPOJIE B LIETIOM
U K OTACTbHBIM €€ O0O0beKTaM U SBJICHUAM; (HOPMHUPOBAHUE HKOJIOTUUECKOM,
TeHETUYECKOW TPaMOTHOCTH, OOIIEH KyIbTypbl TOBEIACHHS B TPUPOJE; MHTETPALUU
€CTECTBEHHO-HAYYHbBIX 3HAHUM;

npuoOpeTeHne OOy4JarOUMMHUCS ~ KOMIIETEHTHOCTH B palMOHATHLHOM
IPUPOJIOTIONB30BaHUM (COOJIIO/IEHUE TMPaBUJI TIOBEJICHUSI B MPHUPOJE, OXpaHbl BUIOB,
IKOCHUCTEM, OHOCPEphl), COXPAaHEHUHU COOCTBEHHOTO 37I0POBbSI U 3/TOPOBbSI OKPYKAIOIINX
Jroaen (cobmoaeHuss Mep MpoduiIakTHKU 3a0oyeBaHuil, oOecrieueHue 0e30MacHOCTH
KHU3HENEATSIILHOCTH B YPE3BBIYAWHBIX CUTYallUsX MNPUPOJHOTO M TEXHOTEHHOT'O
XapakTepa) Ha OCHOBE HCIOJb30BaHUSA OHOJOTMYECKMX 3HAaHUM M yMEHUH
B TIOBCEIHEBHOM KHU3HM;

CO3[JaHME YCJIOBUU AJII OCO3HAHHOT'O0 BhIOOpa OOYYAIONMMUCS WHIMBHIYaTbHOM
o0pa3oBarenbHOU TPaeKTOPHH, crocoOCTBYIOMIEH MOCTIEIYIOIIEM Y
npodeCCHOHATBHOMY CaMOOIIPEACTICHHIO, B COOTBETCTBUM C WHIUBUIYAIbHBIMU
MHTEpecaMy U MOTPEOHOCTSIMU PETHOHA.

OO611ee YnCio 4acoB, PEKOMEHJOBAHHBIX JIJIs1 U3Y4YEHHs OUOJIOTMH HA YIITyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 yaca (3 yaca B Hezemto), B 11 kimacce — 102 gaca
(3 yaca B HezIeIIO).

OT16op opraHu3allMOHHBIX (OPM, METOJAOB U CPEACTB OOydeHUs OUOIOTUU
OCYLIECTBIISIETCST € Yy4€TOM CHenupuKd €ero CoAepXaHUs M  HaIllpaBJIEHHOCTH
Ha TMPOAODKEHHE OHOJIOTHYECKOro O0pa3oBaHHMS B  OpraHU3alUsAX CpPEIHEro
po¢eCCUOHANBHOIO U BBICIIEr0 00pa30BaHMUsL.

OO0s13aTeNbHBIM YCIIOBHEM MPH OOydeHHUH OHOJIOTMH Ha YrIIyOJIEHHOM YpOBHE
SBJSIETCS. TPOBEIEHUE J1a0OpaTOpHBIX M TpakTUueckux pabor. Takxke ywactue
00ydJarmuxcss B BBIMOJHEHUH MPOEKTHBIX M y4eOHO-HMCCIENOBATENbCKUX padorT,
TEMaTHKa KOTOPBIX OMPENENISIeTCS Y4YMTEIeM Ha OCHOBE HMMEIOLIMXCS MaTepUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBHIA.
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COJIEP) KAHUE OGYUYEHUSI!

10 KJIACC

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas wuctopusi pa3BUTHS
ouosnoruu. buomornueckne Hayku U u3ydaeMmble UMU MpodOsieMbl. DyHIaMeHTaIbHBIE,
MIPUKJIATHBIC ¥ TIOMCKOBBIC HAYYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HadyeHne OuWoNOrMM B (POPMUPOBAHUH COBPEMEHHOW ECTECTBEHHO-HAYYHOMN
kaptuHbel Mupa. IIpodeccun, cBs3aHHbBIE C Ouonorued. 3HaUYeHHE OUOJIOTHUHU
B TPaKTUYECKOM JIESITEIHHOCTH YEJOBEKA: MEIUIIMHE, CEeJIbCKOM  XO3SMCTBE,
MIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBIL.

JlemoHcTpanumn

[loptpetsr: Apucrorens, Teodpact, K. Jlunneir, XK.b. Jlamapkx, Y. [lapsus,
Y. Tapseu, I'. Mennens, B.M. Bepnanckuii, W.II. IlaBnoB, MN.M. MeuHukos,
H.W. BaBunos, H.B. Tumodee-Pecosckuii, J[xx. Yorcon, ®@. Kpuk, [I.K. benses.

Tabmumet m cxembl: «CBsi3p OWONOTMM C JAPYrUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cCTEMbI U UX M3y4YeHHE

XKuBble crucTeMbl Kak NnpeaMeT u3ydeHus Omosoruu. CBOMCTBA KUBBIX CHUCTEM:
€IUHCTBO XHMHUYECKOIO COCTaBa, JHUCKPETHOCTh W UEJIOCTHOCTh, CJIOXKHOCTh U
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3aIsl, CAMOBOCITPOU3BEICHHUE,
pa3IpaXkKMMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMy >KUBBIX CUCTEM: MOJICKYJIAPHBIM, KJIETOUYHBIM, TKAHEBBIN,
OpPTaHU3MEHHBIN, TOMYISIITUOHHO-BUIOBOM, JKOCHUCTEMHBIM (OMOTeOIeHOTHYECKUT),
ounochepnsiit. I[Iporecchr, nmpoucxonasimue B XKUBBIX cucteMax. OCHOBHBIC MPU3HAKU
xuBoro. Xu3up kak ¢opma cymiectBoBaHUs Marepuu. Hayku, u3ydarouiue KuBble
CUCTEMBI Ha Pa3HbIX YPOBHSIX OPraHU3ALNY.

N3yuenne >kuBBIX cucteM. Mertoasl Ouojoruueckor Hayku. HaOmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHaiui. [loHATHE O 3aBUCHUMON U
He3aBucHMOW nepeMeHHoW. [ImanmpoBanme skcnepuMmeHTta. IlocTaHoBka M mpoBepka
runote3. HymeBas rumorte3a. [lonstue BBIOOpKM U €€ J0CTOBEpHOCTH. Pazbpoc
B Ouonormyeckux JaHHbIX. OIlIEHKa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YIbTaTOB.
[IprunHBI UCKaXKEHUS PE3YIBTATOB IKCNIepuMeHTa. [[oHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY, «bHOJIOrHYecKne CUCTEMbDy,
«CBolCcTBa XKMBOM Marepumn», «YPOBHU OPraHU3ALMNMU KUBOW MPUPOIB», «CTpoeHHE
JKUBOTHOM KJIETKM», «TKaHM JKHUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEUYECKOTO
opranusmay, «bruoreonenos», «buocdepa», «MeToabl U3ydeHUs: KUBON TPUPOIBDY.

! Coneprxanne nporpaMMel, BEIETIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY TOCYAAPCTBEHHOM uToroBoi arrecramuu (I MA).
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ObopynoBanue: mgabopaTropHOe OO0OpPYAOBaHWE [JIs TMPOBEACHHS HAOIIOACHUH,
U3MEpPEHUM, SKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«/cronp30BaHne pa3TUIHBIX METOIOB TIPH U3YUCHUN KUBBIX CHCTEM).

Tema 3. buosiorus kjierkun

Knerka — cTpykTypHO-QyHKIMOHANbHAS €IWHUIA KUBOTo. Mcropusi OTKpbITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanu, M. Ilneiinen,
P. BupxoB). OCHOBHBIE MOJ0KEHUS COBPEMEHHOU KIETOYHOU TEOPHH.

Metonpl MOJIEKYIISIPHON U KJIETOYHOW OMOJIOTMH: MUKPOCKOIIHSI, XpoMaTorpadus,
aekTpodope3, METOJ MEYCHBIX aToMoB, auddepeHnmnanpHoe IeHTpUudyrupoBanue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢ukcuposamHvlx Kiemokx. IINEKTPOHHas
mukpockonusi. Koughoxanvnasa muxpockonus. Bumanvnoe (npusicusnennoe) uzyueuue
KJIeMOK.

JleMoHCcTpanuu

IToprpersr: P. I'yk, A. JleBenryk, T. [lIsann, M. llneinen, P. Bupxos, K.M. bap.

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MHMKPOCKOID,
«/cTtopus pa3BUTHS METOIOB MUKPOCKOITHI).

OOopyloBaHKE: CBETOBOM  MHUKPOCKOIN, MUKpONpENnaparbl  pacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIIBHBIX KIIETOK.

[IpakTrueckas pabota

«3yyeHue MeToMO0B KJIETOYHOW Ouosioruu (xpomartorpadus, snexTpodopes,
mupdepenumanbHoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumunueckasi OpraHu3anus KJIeTKH

XUMHUYECKHUM COCTAB KIETKU. Makpo-, MUKPO- U YIIbTPaMUKPO3JIeMEHThL. Bosia u e€
poJib  KaKk pacTBOPUTENIA, PEareHTa, ydyacTUEe B CTPYKTYPUPOBAHUU  KIIETKH,
TEIJIOPETyJsiiui. MuHepaJibHbIE BeIECTBA KIJIETKU, WX OMOJOTHYecKas poJib. Poib
KaTMOHOB M aHMOHOB B KJIETKE.

Opranuyeckue  BEUIECTBA  KJETKU. bHonornueckue  moiauMepbl.  benkw.
AMMHOKHUCIOTHBIM cocTaB OenkoB. CTpykTypel OenkoBod Mosekyibl. llepBuunas
CTPYKTypa Oefka, menTuaHas CBsi3b. BropuuHas, TpeTuyHas, YeTBEPTUUHAS CTPYKTYPHI.
Henatypanus. CpoiictBa OenkoB. Knaccuduxamus 6enkoB. buonmornueckue QyHKIun
0enkoB. [IpuoHul.

Yraesonsl. MoHOCaxapuabl, OHWCAXapUAbL, OJUIOCAXapUIbl W IOJHCAXAPUIBIL.
OOmumii muaH cTpoeHus U (GU3NKO-XUMUYECKHUE CBOMCTBAa yriieBojoB. buonornueckue
(GYHKIIUU YTIEBOJIOB.

Jlumuasl. T'mapodunsHO-ruApodoOHBIE cBoiicTBa. Kilaccupukanus JIunugos.
Tpurmuiepubl, GocPoaUnuIbI, BOCKH, CTEPOUAbl. bruonornyeckue GyHKIIUN TUTUIOB.
O6mme cBoiicTBa  Oumomornyeckux MeMmOpaH —  TEKy4ecTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, MOJYIPOHULIAEMOCTb.

HyxnennoBsie kucnotrsl. JJHK u PHK. Crpoenne HYKIEHMHOBBIX KHCIOT.
Hyxkneorunpr. [Mpuamun kommuiementapHoctu. [lpaBunio Yapradda. Crpykrypa JHK —
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nBoiiHasA criupais. Mectonaxoxaenue u 6uonornueckue Qynkiuu JJHK. Bugst PHK.
Oynkuu PHK B knetke.

Crpoenune ™onekynsl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornueckue ¢Gyukuun AT®. BoccraHoBieHHbIE NEPEHOCUYMKH, HX (QYHKIIHMH
B KJeTke. /[pyeue Hykneozuompugpocgpamor (HT®). CexernupoBanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU .

CtpykrypHas Ouosiorusi: OUOXMMHUYECKHME UM Ouopu3NUecKue UCCAeAOBaAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpbI OMomoliekyn. Mooenuposanue cmpykmypul u
@dyukyuti 6uomonexynr u ux kKommaexkcos. Kommvromepuwvui ouzaiin u opeanuueckuil
cunme3s OUOMOJIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

[Toprpersr: JI. Ilomunr, [dx. Yorcon, ®. Kpuk, M. Ywuikunc, P. ®paHknuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacnpeneiieHHe XMMHUYECKUX BJEMEHTOB B HEKHUBOW IPUPOILY,
«PacnpeneneHne XMUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabmuupr u  cxembl: «llepuogmdeckass Tabnuila XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYyJIbl BOABD», «BemecTtBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJbl  Oenka», «CTpPYKTypsl O€IKOBOM MOJEKybD», «CTpOe€HHE MOJEKYI
yIJIeBOOB», «CTpoeHne MoseKkyn JunuaoBy, «HyknenHoBble kucnots», «CTpoeHue
MoJekynbl ATO».

OO0opyoBaHue: XUMUYECKAs OCyia 1 000pyAOBaHUE.

JlabGoparopnasi pabora «OOHapykeHHE OCJIKOB ¢ TIOMOIIBI Ka4yeCTBEHHBIX
pEaAKLUID.

JlaGoparoprnasi pabora «MccnemoBanwe HYKIEMHOBBIX KHCIIOT, BBIJICICHHBIX
U3 KJIETOK Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. CTpoeHue u pyHKIMH KJICTKH

Tunbel  KIETOK:  JyKapuOTHYEcKass M npokapuoruyeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00Pa30BaHUS KIETKH.

CtpoeHne mpoKapuOTHYECKON KieTku. Kilerounas cTeHka OakTepwii W apxew.
OCOOEHHOCTH CTPOEHHUS TeTepoTpo(HON U aBTOTPOPHOM MPOKAPUOTHUUYECKUX KIIETOK.
MecTo u posb POKapUoOT B OMOLIEHO3aX.

Crpoenre u (YHKIIMOHMpPOBAHUE HJYyKapuoTHUeckoil kierku. [lmazmaruueckas
MeMOpaHa (mnazmaneMma). CTpyKTypa Iuia3Matudeckoil memOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIM (quddys3us, oOieryéHHas
mupdy3us), akTUBHBIA (LIEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIA  TPAHCHOPT).
[TonynpoHunaeMocts MeMmOpaHbl. Pabora HaTpuii-KanMeBOro Hacoca. IJHJIOLUTO3:
MUHOUUTO3, ¢aronuTo3. IDk3ouuTo3. Kiierounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKU pacTeHHil, rpruOoB.

[uromnazma. Iluto3ons. Ilutockener. JIBwkeHue 1uTOILIa3Mbl. OpraHouabl
kieTkn. OgHOMEMOpaHHBIE OpPraHOWABl KJIETKU: SHaomiazMmarudeckas cetb (OIIC),
anmapatr [ omppKM, JU30COMBI, HX CTpoeHHMe U  (QyHKUuH. B3aumMocs3b
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OJTHOMEMOpPAHHBIX OPraHouJ0B KJIETKUH. CTpoeHue TPaHyJSIPHOTO PETHKYIyMa.
Mexanusm nanpaenenusi 6enkos 6 IIIC. CuHTEe3 pacTBOpUMBIX OeiakoB. CuHTE3
KJIETOYHbIX MeMOpaH. ['maakuii (arpaHyiasipHBIN) SHAOIIIA3MATUYECKUN PETUKYIIYM.
Cekperopnast ¢yukuus amnmapata [ombmku. Moouguxkayus 6benxos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I'onv0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonn pactutenbHbIX Ki1eTOK. Kiterounsii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOU/IbI KJIETKU: MUTOXOHIPHUH, TUTACTUBL. [Ipoucxodcoenue
mumoxonopuui u niaacmuo. Cumbuocenez (K.C. Mepeockosckui, JI. Mapeynuc).
CrpoeHue U GyHKIMU MUTOXOHJPUN U TuiacTui. [lepBUUHBIC, BTOPUYHBIC U CIIOKHBIC
miacTubl  (OTOCUHTE3UPYIOIIUX  JYKAPUOT.  XJIOPOIUIACTBI,  XPOMOILIACTHI,
JIEUKOIIACTHI BBICIIMX PACTEHUM.

HememOpannsie opranowasl kieTku CtpoeHue u  (QyHKIIMU HeMeMOpaHHBIX
opraHousioB kietku. Pubocomsl. Ilpomescymounvie guramenmoi. MUKpOPUIaMEHTHI.
Axmunoevle mukpogunamenmol. MplllIeUHbIE KIETKU. AKMUHOBble KOMHOHEHMbl
Hemblueynvlx kiemox. Mukpotpyoouku. Knetounslii nentp. CtpoeHue u ABUKEHUE
KTYTUKOB M pecHUYeK. MHuUkpoTpyoouku mutorasMel. llentpuons.  benku,
accoyuupo8anHvle ¢ MUKpoguiamenmamu u Mmukpompyooukamu. MomopHvie denxu.

SAnpo. O6Gonouka siAgpa, XpOMaTHH, Kapuolula3Ma, SJIPBIIIKH, UX CTPOCHHE U
byHkuuu. SAnepHpiii 0enKoBbI MaTpukKC. [IpocTpaHCTBEHHOE pacoNOkKEHUE XPOMOCOM
B UHTEp(Da3HOM siipe. Dyxpomamun u cemepoxpomamu. beku XxpoMaTiHa — rUCTOHBI.
Jlunamuka sa0epHoti 06010uKU 8 Mumo3se. HAoeprwviii mparncnopm.

Knerounbsie BrmtoueHusi. CpaBHUTENbHASI XapaKTEPUCTHUKA KIETOK 3YKapUOT
(pacTuTeNbHOMN, KUBOTHOM, TPUOHON).

JleMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuue! 1 cxembl: «CTpoeHUE PYKAPUOTUUYECKOM KIIEeTKW», «CTpOeHne KUBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHue MHUTOXOHIPUN», «Sapoy,
«CTpoeHune mpoKapuOTUYECKON KIETKIY.

OOopy/loBaHKE: CBETOBOM  MHUKPOCKOIN, MHUKpOMpENnaparbl  pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEIapaThl OaKTeprUaIbHBIX KIETOK.

JlaGoparopnas pabota «3ydyeHne CTpOEHHUS KIETOK Pa3IMYHbIX OPraHU3MOB).

[IpakTryeckas padora «M3yueHre CBOMCTB KJIETOYHON MEMOpPaHbD».

JlaGoparopHas  pabora «MccremoBanue  1mazMonM3a M JIEIUIA3MOJIM3a
B PACTUTEIbHBIX KIETKaX».

[IpakTuyeckas paboTta «M3ydeHue NBMXKEHHS IUTOIUIa3Mbl B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0MeH BelecTB U MpeBpallieHNe IHEPITUU B KJIeTKe

AccuMUIIATIAST. M AUCCUMIUIAIMS — JBE CTOPOHBI MeTaboyim3ma. Tuibl oOMeHa
BEILIECTB: aBTOTPOPHBIM U rerepoTpodHbd. YuacThe Kucjaopoga B OOMEHHBIX
mpoleccax. JHepreTudeckoe obecrieueHue kieTku: mnpeBpamieHue ATD B oOMeHHBIX
nporieccax. DepMEHTATUBHBIM  XapakTep pEakIuid KIETOYHOrO0  MeTaboJM3Ma.

10
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@depMeHTBI, UX CTPOEHHUE, CBOMCTBA M MexaHu3M aeictBus. KodepmenTtrsl. OTimuuns
(GbepMEeHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. belKu-akTUBATOpPbl H  OENKu-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (EPMEHTATUBHBIX PEAKIUA OT Pa3IMYHbIX
(dhakTOpOB.

[TepBuYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbIU
U okcuceHuvlll pomocunmes y baxkmepuii. Ceemocodbuparowue nuemeHmsl U NUSMeHMbl
peaxkyuorno2o yerumpa. Poib XJIOporyiacToB B mpoiecce gorocurtesa. CBeToBas U
TeMHOBas pazbl. Domoovixanue, Cs., C4-u CAM-munwvi homocunmesa. [IpogyKTUBHOCTh
dborocunTe3a. BrnusHue pasnuyHbIX (AKTOPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUCHUE
dbotocuHTE3A.

XemocunTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HHUTPUDUIMPYIOITHE
OakTepuu, Kene300aKTepuu, CcepoOaKTepuH, BOJAOPOAHBIE OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHa’poOHBIe opranu3Mbl. Buasl Opokenus. Ilpomyktsl OpokeHus U WX
WCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPTaHU3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOJIe3HEH.

AdpoOHBIE OpraHW3MblL. JTalbl YHEPrEeTHUYECKOro oOMeHa. [loaroroBUTENLHBIN
sTar. ['nMuKonn3 — 6ECKUCIOPOTHOE PACIICTIICHUE TIIFOKO3bI.

buonoruueckoe OKHCIEHHE, WIM KJIETOYHOE JbIXaHWe. Poilb MHUTOXOHIpHIA
B Iporeccax Omosormueckoro okucieHws. l[ukmmyueckne peakmuu. OKHCIUTETHHOE
dbochopunupoBanmne. Duepeus memopanHoco epaduenma npomornos. Cumumez ATD:
paboma npomonnoti AT@-cunmaszwel. [IpenmyinecTBa a3poOHOro MmyTH 0OMEHa BEIECTB
nepea aHadpPOoOHBIM. DG (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JlemoHcTpanumn

IToptpersr: k. Ilpuctou, K.A. Tumupszes, C. H. BuHorpaackuii,
B. A. Durensrapar, 1. Mutuemn, I'.A. 3aBap3uH.

Tabmuubl U cxeMbl: «DOTOCHHTE3», «IJHepreTudeckuii obmen», «buocunTes
oenkay, «CtpoeHue hepmMeHTa», « XEeMOCHHTERY.

OO0opyioBaHKE: CBETOBOM MHUKPOCKON, OOOpYyAOBaHUE sl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIpENnapaToB.

JlabopatopHast pabora «M3ydeHHe KaTadUTHUYECKOW AaKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIIa3bl UM KaTanasbl)y.

JlaGoparopnas pabota «M3yueHune (pepMEeHTATUBHOrO paCHICTJICHHUS MEPOKCUIA
BOJIOPO/Ia B PACTUTEIILHBIX M )KUBOTHBIX KIIETKaX).

JlaGoparopnas padota «CpaBHeHHE NPOIEcCOB (POTOCUHTE3a U XEMOCHHTE3a».

JlaGoparopnas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacaencrBenHast uHpopManus U peaau3anus €€ B KJIeTKe

Peakiiun marpuuyHoro cuHrtesa. [IpuHIMIT KOMIIEMEHTAPHOCTH B PEAKIMAX
MaTpPUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTHYecKkuit Ko,
ero cBoucra. Tpanckpuniusa — matpuunbid cuaTe3 PHK. IlpuHunne! Tpanckpununu:
KOMIIJIEMEHTAPHOCTb, AHTUNIAPAIIIEILHOCTb, aCUMMETPUYHOCTb. Co3pesanue
mampuunvix PHK 6 syxapuomuueckoii kiemxe. Hexooupyrowue PHK.

11
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Tpancmauus u e€ stanbl. Yuactue TpancnoptHeix PHK B OGuocunTtese Oenka.
VYcnoBust 6uocunTesa 6enka. KonupoBanve aMuHOKHUCIOT. Pons pubocoM B OMOCHHTE3E
Oenka.

Cospemennvie npeocmasieHus o cmpoeHuu eenos. QOpraHuzanus TreHoMa
y TMPOKAPUOT W HYKapuoT. Perynsuusi akTUBHOCTH TE€HOB Yy Mpokapuor. ['umotesa
onepoHa (®. Kako0, XK. Mano). Mozrexynapnvie mexaHuzmvl 3KCNpeccuu 2eHo8
y aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsiuss 0OMEHHbBIX
MpoI1IecCOB B KiieTke. KiieTouHbIil roMeocTas.

Bupycbl — HekneTouHnble (OpPMBI KU3HU W oOOJMratHeie mnapasutTbl. CTpoeHHe
MPOCTBIX U CJOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuszneruwlil yuki
JHK-cooepocawux supycos, PHK-codepacawux supycos, bakmepuogpazos. Obpamuas
MPAHCKPUNYUs, pesepmasd, unmezpasa.

Bupycnsie 3aboneBanusi 4enoBeka, >kuBOTHbBIX, pactenmit. CIINI, COVID-19,
COLIUATIbHBIE U MEAUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: ummecpayus u aumaruz Ooavwux maccusos («bigdatay)
CMPYKMYpHuIX OUon0cuyeckux oauuvix. Hanomexnonoeuu 6 oOuonocuu u meouyune.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobsvl 00CmMagKu 1eKapcma.

JleMoHcTpanuu

[Toptpetsr: H.K. Konbuos, /I.1. NBaHOBCKU.

Tabmuuel 1 cxembl: «buocunTes Oenkay, «['eHeTmyeckuii kKom», «Bupyce»,
«bakTepuodarm.

[IpakTuyeckas pabota «Co3aHnue MOeId BUPYyCay.

Tema 8. ’Ku3HeHHBII UK KICTKH

Krnerounsrit uks, ero nepuoasl u perymsinus. Uatepdaza u muros. OcobeHHOCTH
MpOIIECCOB, TMpoTekaronux B uHTepdaze. [loaroroBka KIETKH K JICJICHUIO.
[Ipecunternueckuii (MOCTMUTOTUYECKUI), CHUHTETUUYECKUH U TOCTCUHTETUYECKHM
(MPEeMUTOTUIECKUI) TIEPUOBI UHTEP(A3HI.

Marpuunbii  cunre3 JIHK — pemnukanusa. Ilpunounsr penmmumkanuu  JJHK:
KOMILIEMEHTAPHOCTbh, MOJYKOHCEPBATUBHBINA CHUHTE3, aHTUNAPAIIEIbHOCTh. MeEXaHu3M
peruikaiuu  JIHK. Xpomocombl. Ctpoenne xpomocom. TernoMepsl W TellomMepasa.
XpOMOCOMHBIN HA0Op KJIETKH — KapuOTHUIl. JIUTIJIOMIHBIA M TaIuIOWIHBIA HaOOpbI
XxpoMocoM. ['oMonoruuHbIe XpoMOCOMBIL. [10710BBIE XpPOMOCOMBI.

Jlenenue kneTku —Muto3. CTaiuy MUTO3a U MTPOUCXOASAIIUE B HUX MTPOLIECChl. THIIbI
Murto3a. Kapuokrnes u uutokunes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perynsuust MUTOTHYECKOTO IUKJIA KIIeTKU. [IporpamMmMupyemas kieTouHas THoens —
amnomnTo3.

Knerounoe sapo, XpoMocoMBbl, (YHKIIMOHAJIbHAs TeHOMUKA. Mexarusmol
npoaughepayuu, ouggdepenyuposku, cmapenus u cubenu kiemox. «L{ugposas xnemrka» —
ouourngopmamuveckue mMooenu QyHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuuel w cxembl: <« KW3HEHHBIH IUKI KISTKH», «Murtosz», «CrtpoeHue
xpoMocom», «Penmmkanus [JHK».

12
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OO6opynoBaHKE: CBETOBOM MHUKPOCKOI, MHUKporpenaparsl: «MHUTO3 B KJeTKax
KOpEILKa JTyKay.

JlabopatopHas pabora «}3yueHue XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnaparax.

JlabopatopHas pabota «HabnroneHne MUTO3a B KJ€TKaX KOHYMKA KOpEIlKa JIyKa
(Ha rOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue opranu3mMoB. OHOKJIETOUHBIC, KOJIOHUAILHBIE,
MHOT'OKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH CTPOCHHS M KU3HEIEATEIHHOCTH OJHOKJIETOUHBIX OPTraHW3MOB.
bakTtepun, apxew, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JAPYTUe
poTUCThl. KoJIOHNanbHbIE OPraHu3MBL.

B3anmocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpTaHbl U CUCTEMBI
opraHoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHui. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHasi, MOKPOBHas,
MPOBOASAIIAS, OCHOBHasg, MexaHudyeckasd. OcCOOEHHOCTU CTpoeHus, (QyHKUMA WU
PacIoJIOKEHHUsI TKAHEW B OpraHax pacTEHUM.

TkaHW JKUBOTHBIX W YEJNOBEKAa. THIBI >KMBOTHBIX TKAaHEW: SOUTEIUAIIbHASA,
COCIMHUTENIbHAS, MbIlIeuHasi, HepBHas. (OCOOCHHOCTH CTpoeHUs, GQYHKIUNA U
PACIIOJIOKEHUS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbsl. BereraTuBHbIE U T€HEpPATUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI
OpPraHOB )KMBOTHBIX U 4esioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX UBOTHbIX. HapyXHbIil U BHyTpeHHUl ckeyieT. CTpOeHUE U THUIIbI
COeIUHEHUS KOCTEH.

JIBi>keHME OpraHu3MoB. JIBHD)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUJIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKE€HNE MHOTOKJIETOUYHBIX PACTEHUM: TPONU3MbI U HACTHUHU.
JIBKeHrEe MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MbIlIeyHasi cucreMa. Peduekc.
CkeneTHbIE MBIIIIIEI ¥ BX padoTa.

[Iuranue opranusmoB. lloriomenue BOABI, YIIAEKUCIOTO ra3a U MUHEPAIBHBIX
BEIIECTB pacTeHusAMU. [IuTaHue >KUBOTHBIX. BHYTPHUITONOCTHOE W BHYTPHUKIIETOYHOE
nuieBapenue. [luranue no3BOHOYHBIX KUBOTHBIX. OTIENBI MUILIEBAPUTEIBHOTO TPAKTA.
[TumeBapurenbHbie xkene3bl. [InieBapuTenbHas cucTeMa 4eI0BEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacTeHuid. J{pixanue sxuBoTHBIX. Judpy3us razon
yepe3 MOBEPXHOCTh KieTkH. KoxHoe apixanue. [[pixaTenbHas moBepXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHUE. J[pIXaHUE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIIOIMOHHOE
YCI0XKHEHHE CTPOCHMSI JIETKUX TO3BOHOYHBIX JKHUBOTHBIX. J[[pIXarenpHasi cucrema
yenoBeKa. MexaHW3M BEHTWISIIUM JIETKUX Yy NTHI] U MJIEKONUTAKOIUX. Perysus
nbIxanus. JlpixaTreabHble 00bEMBI.

TpancnopT BeUeCcTB y Oprannu3MoB. TpaHCIOPTHBIE CUCTEMBI pACTEHHUM. TpaHcopT
BEILIECTB y JKUBOTHBIX. KpoBeHOCHass cucrtema u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX )KMBOTHBIX U 4desioBeka. Cepe, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
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KpOBOOOpAaIEHNs. DBOJIOLUOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHON CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTta cepana u e€ perymsusi.

Brinenenue y opranusmon. Breinenenue y pacreHuil. BolneneHue y KMUBOTHBIX.
CoxkpatutenbHble Bakyond. Opransl BblaeneHud. OuibTpanus, ceKkpeuus U oopaTHoOe
BCAChIBAaHMWE KaK MEXaHU3Mbl PAOOThI OpraHoB BblAeeHHUS. CBA3b MOJOCTH Tea
C KPOBEHOCHOW U BBIJICIIUTEIILHOM CUCTEMaMU. BbijiesieHre y MO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. Ctpoenue u pyHKuHOHUpOBaHUE HePpoHa. OOpa3oBaHUE MOYHU Y
YEJI0BEKA.

3amura y Oprannu3MoB. 3aliTa y OJHOKIETOUYHBIX OpraHu3MoB. Cropsl OaKTepuii
Y LUCTHl NPOCTEUIINX. 3alliTa Y MHOTOKJIETOYHBbIX pacreHui. Kyrukyna. Cpencrsa
MMACCUBHOW Y XUMHUUYECKOU 3aIUThl. DUTOHINIBL.

3ammTa y MHOTOKJIETOYHBIX *UBOTHBIX. [IOKpOBBI M WX NPOW3BOAHBIE. 3aliuTa
opranusma ot Oone3Hedl. IMMyHHas cuctema yesnoBeka. KieTouHblil U rymopaibHbIN
UMMYHUTET. BpoxxnEHHbI M mpuoOpeTEHHbIN crienn@uyecKkuii UMMYyHUTET. Teopus
KJIIOHAJIbHO-ceNeKTUBHOro umMmyHutera (I Opmux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. Pojib BpOXKIAEHHOIO MMMYHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JIEBAHUIA.

PaznpaxxumocTs U perynsuus y opraHu3MoB. Pa3npakuMocTh y OZHOKJIETOYHBIX
opranu3MoB. Takcucel. PaznpaxumocTs U peryisuus y pacteHui. PocToBbie BeniecTsa
Y UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHasi peryisius y ;kuBoTHbIX. HepBHas cuctema u eé
OTHENbl. DBOJIOLMOHHOE YCIOXHEHUE CTPOCHHSI HEPBHOW CHUCTEMBI Yy JKUBOTHBIX.
OTaesnbl TOJJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u peduekropHas nyra.
be3ycnoBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanbHas perysiuus U SHIOKPUHHAsI CUCTEMA KUBOTHBIX U uesioBeka. JKene3bl
DHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBHE rOPMOHOB. B3anMOCBs3b HEPBHOU U
OHIOKPUHHOMN cucTteM. [ umnoranaMmo-runoduzapHasi CuCTeMa.

JleMoHcTpanuu

[Toptper: U.I1. I1aBnoB.

Tabmuet u cxembl:  «OHOKJIETOYHBIE  BOJAOPOCHH», «MHOTOKIETOYHBIC
BOZIOpoCciny, «baktepun», «lIpocreiimmey», «Opranbl IBETKOBBIX pacTEHUN», «CUCTEMBI
OpraHOB TO3BOHOYHBIX JKHUBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX», «TKaHM
pacrenuit»y, «KopHeBbie cucremb», «Ctpoenue ctTebns», «CTpoeHue IJIUCTOBOM
IJTACTUHKWY, « TKaHU KUBOTHBIX», «CKEJNEeT uenoBekay, «llumeBapurensHas cucteMay,
«KpoBeHocHast cucrema», «/lpixarenbHasi cucteMa», «HepBHas cucremar», «Koxay,
«Mpimieynas cucremMa», «BpigenurenbHas cucreMa», «IOHAOKPUHHAS CHUCTEMay,
«Ctpoenne Mbimb», «MMmynuter», «Kumeunononoctueie», «CxemMa NOUTaHUS
pacteHuin», «KpoBeHOCHBIE CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE TUAPHI»,
«CTtpoeHue ranapun», « BHyrpeHHee CTpoeHue J0KIEBOro uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema ssrymku», «HepBHas cucreMa MPECMBIKAIOIIUXCS,
«HepBhas cucrema ntuny, «HepBHas cucrema muekonurarommx», «HepBHas cucrema
yenoBekay, «Pedekcy.
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OOopyoBaHME: CBETOBOW MHKPOCKOI, MHUKPOIpEnapaTbl  OJHOKICTOYHBIX
OpraHu3MOB, MUKPOIIPENapaThl TKaHEeH, PaKOBUHBI MOJUTIOCKOB, KOJUIEKITUN HACEKOMBIX,
UTJIOKOXKUX, KHUBBIE DK3EMIULIPHl KOMHATHBIX PAacTEHHH, repOapun pacTeHUN pazHBIX
OT/ICTIOB, BIAXHBIC TpenapaTbl XHBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUICKIUH
0eCrO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBeKa, OO0OpYIAOBaHUE I JIEMOHCTpAINH
MOYBEHHOTO ¥ BO3AYIIHOTO MUTAHUS PAaCTEHUH, pacIeIUIeHUs] KpaxMalia U OelIKOB 1Moj
JeCTBUEM (PEPMEHTOB, OOOPYIOBaHHME Ui JCMOHCTPAIMU OIBITOB IO WU3MEPEHUIO
KU3HECHHOW EMKOCTH JIETKHX, MEXaHH3Ma JIbIXaTeIbHBIX JIBUKCHUN, MOJIEIIN TOJIOBHOTO
MO3Ta pa3IMYHBIX )KUBOTHBIX.

JlaGoparopnas pabora «/3ydueHue TkaHel pacTeHU.

JlabopatopHas pabora «V3yueHue TkaHei )KUBOTHBIX).

JlaGoparopras padota «/3ydeHne opraHoB IBETKOBOTO PACTECHU .

Tema 10. Pa3dMmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHUST OPraHU3MOB: 0ecIooe (BKII0Yasi BEr€TaTUBHOE) U TIOJIOBOE.
Buael  Oecrionoro pa3MHOXEHHUS: TOYKOBAaHUE, CHOPYJsAlusA, ¢dparMeHTanus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxkeHnue. [lonoBeie KneTkH, Win ramersl. Melo3. Ctagun Meiosa.
[loBenenne xpomocom B Menose. Kpoccunrosep. buosmormyeckuit cMbICa meno3a u
IIOJIOBOTO Ipouecca. Meno3 1 ero MeCTo B J)KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameroreHe3 y »KUBOTHBIX. [loJOBBIE KEJE3bI.
OOpa3zoBaHre W pa3BUTHE NOJOBBIX KieToK. CrepmartoreHe3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHUEe W AMOPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrocoObl
OILUIOZIOTBOPEHMS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpHOJIOTHS — HayKa
O Pa3BUTHH OPraHu3MoB. Mopgoecenes — 00Ha u3 2nasHvix npoobaem MOPUONOSUL.
Konyenyus mopgpoeenos u mooenu mopghoceneza. Cragum sMOpHOTreHe3a KUBOTHBIX
(Ha mpumepe nsarymku). poOnenue. Tumbsl apoOneHus. [emepmunuposanmoe u
HeOepMUuHUpoBartoe opooaenue. bracmyna, munet 61acmyn. OCOOEHHOCTH ITPOOICHUS
MJIEKOMUTAIOUIUX. 3apO/IbIIIEBbIC JIUCTKU (racTpyJIsiiys). 3aKiaaKa OpraHoB U TKaHEH U3
3apOMBIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHE YacTel pPa3BUBAIONIIETOCA 3apoJbllia
(aMOproHaANIbHAS WHAYKIMS). 3aKjIagka IUIaHa CTPOSHHUsS >KUBOTHOTO KaK pPe3yJbTaT
UEPAPXUYECKUX B3aMMOJCHCTBUN TeHOB. BrnusHue Ha 5>MOpUOHAIBHOE pPa3BUTHE
Pa3IMYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pa3zButne xuBOoTHBIX. [locTaMOproHanbHbIi nepuoa. [psimoe u Henpsimoe
pasButue. Pa3zButue ¢ meramopho3oM y GECrIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
bruonornueckoe 3HAUYEHHE NPSIMOr0 M HEMPSMOIO PA3BUTHUS, WX PACHPOCTPAHEHUE
B npupojie. TUIbl pocta )KUBOTHBIX. DAKTOPHI PETYJSILIMU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu mocTAMOPUOHATBHOTO Pa3BUTHSA Y KUBOTHBIX U YelloBeka. [leproibl oHTOreHe3a
yenoBeka. CTapeHne U CMEPTh KaK OMOJIOTHYECKHE TTPOIIECCHI.

Pasmuoxxenue u pazsutue pacteHuit. ['ametodur u cnopodut. Meiio3 B )ku3HEHHOM
nukie pacrenuit. O6pa3zoBaHue Cop B mpoliecce Meilo3a. ['ameTorene3 y pacTeHUi.
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OII040TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIIOJAOTBOPEHUE
y LIBETKOBBIX pacTeHui. OO0pa3oBaHUe U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIIUN OHTOTCHE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCcTpanuu

[Toprpersr: C.I'. HaBamun, X. IIInemas.

Tabmuel um cxemsl: «BereratuBHOe pa3MHOKEHHE», «THIbI  Oecroyoro
pa3MHOXEHHS», «Pa3sMHOXKEHHE XJIAMUIOMOHAIbD»Y, «Pa3MHOXEHUE  IBIJICHBDY,
«PasMHOXKEeHME TUApb», «Meio3», «XpomocoMbl», «l'ameTorenes», «CTpoeHue

AUIEKIJIETKU U ciepMaTo3oniay, « OCHOBHBIE CTaUU OHTOreHe3a», «lIpsiMoe u Henpsamoe
pasButue», «Pa3Burue mamckoro xyka», «PazButue capanum», «Pa3BuTHE JSATYIIKNWY,
«/IBOWHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHUN», «CTpOeHUE CEMSIH OJJHOAOIbHbBIX
Y JBYIOJIbHBIX paCTEHUIN», «KM3HEHHBIN [IUKII MOPCKOM KamycThD», « KU3HEHHBIN [TUKII
MXa», «KW3HEHHBIN HHUKJT TAaNIOPOTHUKAY, «KW3HEHHBIN LUK COCHBD).

O6opyaoBaHKE: CBETOBOM MHKPOCKOI, MHUKPOIpEnapaTsl SMIEKIETOK |
CIEpPMATO30MI0B, MOJEIb «LIUKI pa3BUTHS JISTYIIKI.

JlaGopatopHast pabGota «l3yueHue CTpOEHHs] TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpENapaTax».

[IpakTuyeckass pabora «BbigBIeHHE TNPU3HAKOB  CXOACTBA  3apOJIbIIIeH

MO3BOHOYHBIX JKUBOTHBIX).
JlaGoparopnas padota «CTpoeHrue OpraHOB pa3MHOXKEHHS BBICIIIUX PACTEHUN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

HcTtopus cTaHOBIEHHSI M Pa3BUTHSl F'€HETUKM Kak Hayku. Pabotel I'. Menpnens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTHHN T€HETUKU. PaOOThHI
H.K. Komsuora, H.M. BasunoBa, A.H. benozepckoro, TI.Jl. Kapneuenko,
10.A. ®umumaenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TMOHSTUS U CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HbI, ATbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIA MTPU3HAK,
TOMO3WT0Ta, TETEPO3UTOTa, YHUCTas JUHUS, THOpUIbI, TeHoTun, (penotun. OCHOBHbBIE
METOAbl ~ T'E€HETHUKH:  THOPUJIOIOTHYECKHH,  ITUTOJIOTHYECKUM,  MOJCKYJISIPHO-
TCHETUYECKUU.

JlemoHcTpanumn

IToptpetsl: I'. Mennens, I'. ne @pusz, T. Mopran, H.K. Konbiios, H.1. Bapuios,
A.H. benozepckuit, I'.[]. Kapnieuenko, FO.A. ®unmunuenko, H.B. Tumodeer-PecoBckuii.

Tabmuiet u cxembl: «MeToabl TeHETUKUY, «CXeMbl CKPEITUBAHU .

Jlaboparopnas pabora «J[po3oduina kak 00bEKT FT€eHETUYECKUX HCCIICI0BaHUNY.

Tema 12. 3aKOHOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBoiit 3aKkoH MeHaenst — 3aKoH euHO00pa3us
ruOpu 0B niepBoro nokoJsieHus. IlpaBuino nomunupoBanus. Bropoit 3akon Menaens —
3aKOH pacllelieHuss Mpu3HakoB. LluTosiornueckre OCHOBBI ~MOHOTHOPHAHOTO
CKpeluBaHus. | uIores3a yucToTel ramer.
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AHanmsupymomee ckpemmuBanue. [IpomMexyTOuHBIM XapakTep HaclIeIOBAHUS.
Pacuieruienre npu3HakoB IPU HEMOJIHOM JIOMHUHUPOBAHUH.

Hurubpunnoe ckpeuuBanue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBUCHMOTO
HacJleZIOBaHUs NMPU3HAKOB. LluTonornueckne OCHOBBI TUTMOPUAHOTO CKPELIMBAHU 5.

CuerieHHOoe HacnenoBaHue Tmpu3HakoB. Paborer T. Moprana. CuemieHHOe
HACJIEA0BaHUE T'€HOB, HApYILIEHUE CLEIUICHUS MEXAy NeHaMu. XpOMOCOMHAs TEOpHs
HACJIEACTBEHHOCTH.

l'enernka mona. XpOMOCOMHBIM MEXaHWU3M ONPEACNICHUSA Ioja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli MW TreTeporaMeTHbld MnoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciiemoBanue npu3HaKkoB, CUEINIEHHBIX C MOJIOM.

I'enorun xak nenocrHasa cucrema. [nelorponus — MHOKECTBEHHOE JEHCTBHE IE€HA.
MHOKeCTBEHHBIN aJJIETI3M. B3aumopeiictBue HEaJUIEIIbHBIX TEHOB.
Kommnementapaocts. Onucras. [lomumepus.

I'eneTrueckuil KOHTPOJIb PA3BUTHUS PACTEHMM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOIOTMYECKUX TPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (GYHKIUNA. ['eHeTmyeckue

MEXaHU3Mbl CHMOHMOTCHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH — IapasuT» U
«XO3MH — MHKpoOMOM». ['eHeTHdyeckue acrheKThl KOHTPOJIS UM HM3MEHCHUS
HaCJIeACTBCHHOM MH(GOPMAITUY B MOKOJICHUSIX KJIETOK U OpraHU3MOB.

JleMoHCTpaLIMK

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

Tabmuupl 1 cxembl: «llepBblii U BTOpoMl 3akoHbl Menuens», «Tperuil 3aKoH
Mennens», «AHanu3upyrolmiee CckpemuBanue», «HemonHoe 1OMHUHUpPOBAaHHEY,
«CrierieHHOe HacJeI0BaHNEe MPU3HAKOB y Ipo30oduiby», «['eHeruka momnay, «Kapuorun
yenoBekay, «Kapuotun npozodmiby, «Kapuotun nrumb», «MHOXKECTBEHHBIH
ajienu3my, «B3anumMoieicTBUE T€HOBY).

OOGopynoBaHue: MoOAeNb sl AEMOHCTpaIllMd 3aKOHOB €AMHOO0Opazus TUOpHI0B
MIEPBOTO IMOKOJICHHUS] M PACIICTUICHUS MPU3HAKOB, MOJEb ISl AEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOI0 HACJEAOBAaHUsS NPU3HAKOB, MOZENb ISl JEMOHCTpAIMU CLETUIEHHOTO
HACJIeI0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapart: «Jpozodunay.

[IpakTuueckas pabora «lM3ydeHune pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS
y IPO30(HITBD».

[IpakTuyeckas pabora «l3ydeHwe pe3ynbTaToB IUTHOPUIHOTO CKPEUTUBAHUS
y IpO30(QHIBI».

Tema 13. 3akoHOMEepPHOCTH U3MEHYHMBOCTH

BzaumoneiictBue reHotunma W cpeabl npu  GOpMUPOBaHUM  (PEHOTHIA.
N3meHunBOCTh NpPU3HAKOB. KadyeCTBEHHBIE W KOJIMYECTBEHHBIC TMpU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJICICTBEHHAsI U HACJIEACTBEHHAS.

MoaudukaurionHas  u3MeHYMBOCTh.  Ponb  cpeapt B (GopMHUpOBaHUU
MOAU(PUKAIMOHHON M3MeHYUBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHBIA psj
u BapuanuonHas kpuBas (B. Horamncen). CpoiicTBa MOAU(PUKAIMOHHON
W3MEHYUBOCTH.
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I'enoTunuueckas ”3BMEHUYUBOCTh. CBOICTBA FTEHOTUIIMYECKON N3MEHUNBOCTH. BUb
TeHOTUITUYECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MYyTaI[MOHHAS.

KomOunatuBHass M3MEHUYMBOCTb. Meio03 M MOJIOBOM IMpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYHMBOCTU. Poilb KOMOWHATHBHOW W3MEHYHMBOCTH B CO31aHUU
TEHETUYECKOro pa3Ho00pa3us B Mpesesiax 0JIHOro BUAA.

MyraunoHHas U3MEHYMBOCTb. BUIbl MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHBIE ¥ MHAYLIMPOBAHHBIE MyTalHUH. SAEpHBIE U IUTOIIA3MATUYECKUE MYTALIUH.
CoMarnueckue U mosioBble MyTanuu. [[puurHbl BOSBHUKHOBEHUSI MyTalnil. MyTrareHsl 1
WX BIHSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAalMOHHOIO MpoLEecca. 3aKOH
TrOMOJIOTHYECKUX PsI0B B HacleAcTBeHHOM n3menunBocty (H.W. BaBuios). Buesnepnas
MU3MEHYMBOCTb U HACJIEICTBEHHOCTb.

Onuzenemura u dMULEHOMUKA, PO INUSEHEMUYECKUX PAKMOPO8 8 HACIe008AHUU
U UBMEHYUBOCMU (PEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JleMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H.M. BaBuios.

Tabmuiet u cxembl: «Buibl U3MEHUUBOCTHY, «MoaudUKaIIMOHHAS U3MEHYUBOCTD,
«KoMmOnHaTHBHAS W3MEHYHMBOCTHY, «Meio3», «OmnogorBopenue», «l eHeTnyeckue
3a00JIEBaHMS YEJIOBEKa», «Buabl MyTanuin».

O0opynoBaHuE: KUBBIE U TepOAPHBIE HK3EMILISIPbl KOMHATHBIX PACTEHUHN, pUCYHKU
(dbotorpadun) )KUBOTHBIX C PA3TUYHBIMU BUaMHU U3MEHYUBOCTH.

JlaGoparopnas pabGora «MccnenoBaHue 3aKOHOMEPHOCTEH MOAM(PUKALIMOHHON
M3MEHUYMBOCTHU. [locTpoeHne BapranMOHHOT O PsiJia U BApUALIMOHHOM KPUBOM.

[IpakTuyeckas padbora «Myrauuu y Apo30¢puibl (Ha TOTOBBIX MUKpPOMpENapaTax)y.

Tema 14. I'eneTuka yejaoBeka

Kapuotun denoBeka. MexayHapoaHass mnOporpaMma MCCJICIOBaHUS TE€HOMA
yenoBeka. MeTonbl M3ydeHus TeHETHKH 4YeJIOBeKa: TeHeaTOTHYECKU, OJM3HEIOBBIMH,
IUTOTCHETUYECKUW, TOMYJSIIUOHHO-CTATUCTUYECKUM, MOJICKYJISIPHO-TC€HETUYECKHUI.
CoBpeMeHHOE OMpeIeICHUE reHOTHUIA; MOJIHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUNUPOBaHUE, B TOM uuciae ¢ nomombto [I[P-ananuza. HacneactBeHnHbie
3a0oneBaHusl 4YeloBeKa. ['@HHbIe M XPOMOCOMHBIE 00JIe3HH uelloBeka. bose3Hu
C HACJIEICTBEHHOM MPEApacIioNiOKEHHOCThIO. 3HAYEHHE MEIUIIMHCKON TE€HETUKHU
B TPEJOTBpPAIICHUH M JICUCHWU TEeHETUYECKUX 3a00sieBaHUN 4YeloBeKa. Menuko-
IF€HETUYECKOE KOHCYIbTUpOBaHUE. (CTBONOBBIC KIIETKU. [IOHSATHE «TrE€HETMYECKOro
rpy3a». DTHYECKHE aCIeKThl HCCJICIOBAaHHN B 00JIACTH pEJAKTUPOBAHHUS TEHOMa W
CTBOJIOBBIX KJIETOK.

I'eneTnueckue (bakTophI MOBBIIIICHHOMN YYBCTBUTEIIbHOCTH YeJI0BEKa
K (U3MYECKOMY M XHMHYECKOMY 3arps3HCHHUIO OKpY)Karomier cpenpl. I eHeTHdeckas
MPEAPACIIONOKEHHOCTh YEI0OBEKA K MaTOJIOTHUSM.

JleMoHCcTpanumn

Tabmuet u cxembl: «Kapuotun uyenoBeka», «MeTOasl W3YYEHHUS TEHETUKH
yesloBeKay, «I eHeTndyeckre 3a00JIeBaHUS YCIOBCKAY.

[IpakTraeckas pabora «CocTaBlIeHHE U aHATIU3 POJIOCIOBHO.
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Tema 15. Cenekuusi OpranHn3mMoB

JloMecTukanus M Ccenekiusd. 3apOoXJICHUE CEJICKUUU W JOMECTHUKALUH. YUYEHHUE
H.N. BapuioBa o lleHTpax MpOMCXOXKJICHUS W MHOT0OOpasusi KyJbTYPHBIX PAacTCHUH.
Ponp cenekuuu B CO3JaHUM COPTOB PAacTEHUM W mopon KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKMX pPANOB B  HACIEACTBEHHOW W3MEHUYMBOCTHU
H.W. BaBusnoga, ero 3HaueHue JJIs1 CEIEKIIMOHHON paOOTHI.

Metoasl  cenekMoHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
WHUBUTyaTbHBIN. DTanbl KOMOWHAIIMOHHOM cenekuuu. VcmpiTanue mpou3BOAUTENEH
1o nmoToMcTBy. OTOOp MO TEHOTHITY C MTOMOIIBIO OIIEHKH (PEHOTHIIA ITOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMolbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METO]I CEJIEKIIMOHHOW pa0oThl. PaguanuoHHbIi 1
XUMUYECKU MyTareHe3 Kak MCTOYHUK MYTallud y KyJIbTYpPHBIX ()OpM OpraHU3MOB.
Hcnonb30BaHNE TEHOMHOTO PEIAKTHUPOBAHUS W MeTOmoB pekoMOumHaHTHBIX JIHK
JUTSL TIOJTYYE€HUSI UCXOIHOTO MaTepuana sl CeJICKIINHU.

[Tonydyenne nonurionioB. BHyrpuBuioBas rubpunuzamnus. biuskopoacTBeHHOE
CKpeIMBaHWe, WM WHOpuAWHT. HeponcTBeHHOE CKpelmuBaHWe, WM ayTOPUINHT.
['erepo3uc n ero mpuuuHbl. Mcnonp3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpuauzanus. Ilpeogonenne Oecriogus MEXBUIIOBBIX TUOpUIOB. JlocTKeHUs
CEJIEKIIUY PACTCHUM U )KUBOTHBIX. «3€1E€HAS PeGOIOYULY.

CoxpaHeHre U U3y4EHHE T€HETHUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
JUKUX POAWYEH JIsi CO3[aHUsI HOBBIX COPTOB U THOPHUAOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. M3yuenue, coxpamnenue U YNpasieHue 2eHeMuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBLIX — JCUBOMHBIX 8  Yenax  VIAYYUleHUs
Cywecmsyowux U Co30aHusi HOBbIX NOpoo0, JUHUU U KPOCCo8, 6 mMOM 4ucie
C NpUMEHEHUEM COBDEMEHHbIX Memo008 HAYYHBIX UCCIe008aHULl, Nepedosuix uoet u
NnepCcneKmueHbIX MexHOI02Ul.

JleMoHCTpanuu

[Toptpersr: H.W. Basunos, 1M.B. Muuypun, I'.JI. Kapneuenko, ILII. JIykbaHeHko,
b.JI. Acraypos, H. bopnoyr, JI.K. benses.

Tabmumer 1 cxembl: «lIeHTpBI MPOUCXOXKICHUSI M MHOTO00pPa3us KYyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKMX pPANOB B HACIEICTBEHHOM W3MEHUYUBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas ruopuauzamus», «MyrareHesy.

JlaGoparopHas pabora «V3ydueHue COpPTOB KYJIBTYPHBIX PACTEHHH W TMOPOJ
JIOMAITHUX KUBOTHBIX.

JlaGoparopnas pabota «/3yuyeHrne METO10B CENEKIIMHU PACTEHUIN.

[IpakTuueckas pabora «[IpuBuBKa pacTeHmiD.

Okckypcuss «OCHOBHBIE METOJIBI M JOCTHKEHHS CEJICKIMU PACTEHUU W
JKUBOTHBIX (HA CENIEKIMOHHYIO CTAHIIMIO, MJIEMEHHYIO (hepMy, COPTOMCIBITATEIbHBIN
Y4acTOK, B TEIJIMYHOE XO3SMCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WJIM HAYYHOTO
LEHTPA)».
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Tema 16. buorexHo10rust U CHHTETHYECKAsA OMOJIOTHA

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKaHEBbIC KYJIbTYPHI,
MUKPOOPTIaHU3MBbI, UX XapaKTepUCTUKA. TpaauiiiOHHas OMOTEXHOJIOTHS: XJIe0oneueHue,
MOJIYUCHHE KHCIOMOJIOYHBIX MPOJAYKTOB, BUHOJEIHNE. MUKPOOUOIOrMYECKUN CHUHTE3.
OOBeKTh MUKpOOHONOrHYecKux TexHonorui. [IpousBoacTBO Oenka, aMUHOKHUCIOT U
BUTAMUHOB.

Co3maHnue TEXHOJOIMd W WHCTPYMEHTOB ILIEJICHANPABICHHOTO W3MEHEHUsS H
KOHCTPYUPOBAHHSI T€HOMOB C LEJIBIO IOJY4YEHUS OPraHU3MOB M MX KOMIIOHEHTOB,
COJIEPIKaIIUX HE BCTPEUAIOIINECS B MPUPOJIE OMOCUHTETUYECKHE TTYTH.

Knerounas wnxkeHepusa. Meroasl KylnbTypbl KJIETOK M TKaHE pacTeHUW U
#uBOTHBIX. Kprobanku. Comarrueckasi THOpUAU3AIUS U COMAaTUYECKUI SMOPHUOTEHES.
Hcnonp30BaHue rarionioB B CEIEKUUMHU pacTeHUu. [lonyuenHue MOHOKIOHATbHBIX
anmumer. Mcnonvzoeanue MOHOKIOHAILHBIX U NOJUKIOHAILHLIX AHMUMEN 8 MeOuyuHe.
HckyccTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTpyKIUS SUIEKIETOK W KIOHHUPOBAHUE
KUBOTHBIX. MeTOoA TpaHCIUIAaHTAllMU SiAep KIETOK. [exHonocuu 0300p06IeHUs,
KVTbMUBUPOBAHUSL U MUKDOKIOHANLHO20 — PA3SMHONCEHUSL  CeIbCKOXO3AUCMBEHHbIX
KYIbmyp.

XpoMocOMHass M TEHHas WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa W
koHcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JocTrxKeHns ¥ MepCHEeKTUBbI XPOMOCOMHOM M T'€HHOM MHXKEHEPUH. DKOJIIOTHUYECKUE U
ATUYECKHUE TPOOIEMbI TCHHOM UHKEHEPHH.

Menunuuckue  O6uorexHosioruu.  lloctreHomHass — 1mudpoBas — MeaUIIMHA.
[TLP-mrarnoctuka. MeTaboIOMHBIN aHANM3, TEHOICHTPUYCCKUN aHAIM3 IPOTEOMa
YeJIOBEKa ISl OLEHKH COCTOSIHUSI €ro 340pOBbs. MCnonb30BaHUE CTBOJIOBBIX KIIETOK.
Taprernas tepanus paka. 3D-OuounxeHepus 11 pazpaboTku GyHIaMEHTATBHBIX OCHOB
MEIULIMHCKUX TEXHOJOTHUM, CO3[JaHUsI KOMIUIEKCHBIX TKAHEW COYETAaHUEM TEXHOJIOTHUUI
TpéxMepHOro  OuonpuHTHHra u  ckaddonauHra g peleHdus  3aaad
MEPCOHAIU3UPOBAHHON MEIULIUHBI.

Coznanre BEeKTOPHBIX BAKIMH C IEJBI0 00eCTIeYeHUST KOMOMHUPOBAHHOMN 3alUTHI
OT BO30yuTeNneH OPBH, YCTaHOBJICHUE MOJIEKYIISPHBIX MEXaHU3MOB
dbyakuuonupoBanust PHK-conmepkamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHbBIE
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JleMoHCTpanuu

Tabmuubsl 1 cxembl: «lcrnonb30BaHUE€ MUKPOOPTraHU3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBE», «KileTouHas nHKXeHEPUs», «[ eHHast HHKEHEpUsD.

JlaGoparopnas pabora «M3ydeHne 00beKTOB OMOTEXHOIOT ).

[IpakTuueckas pabota «IlosydeHrne MOJTOUYHOKUCITBIX TPOTYKTOBY.

OKCKypcusi  «bHOTEXHOJIOTMS  —  BaXKHEWIIas  MPOU3BOJAMTENbHAs  Cuja
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOJICTBO)Y.
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11 KJIACC

Tema 1. 3apoxaenune U pa3BuTHE IBOJTIOLHHOHHBIX NPeACTABJICHUI B 0MOJI0r UK

OpomonnonHas teopus Y. [JapBuna. 1Ipeanocsiiky BOZHUKHOBEHUS TAPBUHUA3MA.
JKu3Hp u HayyHas nestenbHOCTH Y. /[apBHHAa.

JIBrkymue cuibl 3Bomonuy BHOB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTH
pPa3MHOXXEHHS] OPraHu3MOB, HACIEACTBEHHAs: U3BMEHUYUBOCTh, OOpH0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 1 HCKYCCTBEHHBIA OTOOD).

Odopmnenne cuntrernueckor teopun 3Bomtonmu (CTI). Heltpanbnas Tteopus
sBostonuu. COBpeMEHHasl 3BOJIOIMOHHAs OMOIOrus. 3HAaU€HHUE SBOJIIOLMOHHON TEOPUHU
B ()OPMUPOBAHNHU €CTECTBEHHO-HAyYHOU KAPTHUHBI MUPA.

JleMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, JK.b. Jlamapk, 3.K. Cent-Unep, K. KioBbe,
Y. Hapsun, C.C. YerBepukos, N.W. [lImansraysen, [Ix. Xonaeiin, 1.K. benses.

Tabmuubr u cxembl: «Cuctema xuBoii npuponsl (no K. Jlunuerw)», «JlectHuna
KUBBIX cymecTB (o Jlamapky)», «MexaHusM (HOpMHUPOBaHMS TNPUCHOCOOICHUN
y pacteHuil n xuBOTHbIX (mo Jlamapky)», «Kapra-cxema Mmapuipyra MyTELIECTBHUS
Y. Hapsuna», «Haxonku Y. {apBunay, «®opmsl 60pb0BI 3a cymiecTtBoBaHue», «llopoabl
ronyoei», «MHoroodpasue KyJabTypHbIX (GopM KamycTel», «lloponbl nomamHux
XKUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BuUJI0B (mo Y. J[lapBuny)», «Cxema
COOTHOILUEHHUS JBIKYILIHUX CHJI 3BOJIIOLMNY», «OCHOBHBIE TOJOXKEHUS CHHTETHYECKOU
TEOPUU IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOIMSA U €€ Pe3yJbTATHI

[Tonynsuus Kak aaeMeHTapHas eIMHUIA 3BOIoLMH. COBpeMEHHBIE METO/IbI OLICHKU
TeHEeTUYECKOro pa3HooOpa3us U CTPYKTypbl mnomymsiuil. M3meHenue reHodoHaa
NOMYJISIMMM  KaK 3JEMEHTAapHOE 3BOJIIOLIMOHHOE SBJEHHE. 3aKOH TI'€HETHYECKOIo
paBHoBecus k. Xapau, B. BaitnGepra.

DneMeHTapHbIe (PaKTOPhI (ABMXKYILKE CHIIbI) SBOMIOLMU. MyYTaIlMOHHBIN MpoLecc.
KombOunatuBHas wusmMeHunBOCTh. [Ipelip reHOB — ciydailiHble HEHaNpaBlICHHbIE
W3MEHEHUsI 4YacToT auiesned B monymanusax. Oddekr ocHoBarenda. Igghexm
oymoinouno2o eopaviuka. CHuUdceHue 2eHemuyecko20 pasHooopasus. NpUdUHbl U
cneocmesus. Ilpossnenue sghghexma Opetigha 2eno6 6 OOMBUIUX U MATBIX NONYIAYUSIX.
Murpauuu.  M3omsauuss  monynsiumii:  reorpadguueckas  (IIpOCTpaHCTBEHHas ),
ounosnoruyeckas (penpoayKTUBHAs).

EcTecTBeHHBIN 0TOOp — HAPABIIAIOMIMM (haKTOP FBOMIOIIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: ABUXKYILIHKM, CTAOWIM3UPYIONIUH, pa3pbiBatouuid (qu3pynTuBHbIN). [lonoBoit
0T00p. BO3HUKHOBEHUE U HBOJIIOLMS COLIMATIBHOTO TTOBEACHUS )KUBOTHBIX.

[Tpucnoco6neHHOCTD OpraHu3MOB KaK  pe3ynbTar MHUKPO3BOJIIOLIMH.
Bo3HukHOBeHHE NpUCIOCOOICHUH y opranu3smMoB. ApomMopdo3bl M HIHMOaJaNTaIlH.
[Tpumepbl TIPUCTIOCOONIEHU y OpPraHu3MoB: MOpQOJIOTHYecKue, (HU3NOIOTUYECKUE,
Onoxumuyeckue, nopeaeHueckue. OTHOCUTENBbHOCTh MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero xkpurepum u CTpyKTypa. BuaooOpa3zoBanume Kak pe3yJbTar
MHUKpPO3BOJONMU. M30msmust — kiroueBor (pakTop BumoodpazoBanus. [lytu u cnocooOs
BU1000pa30BaHUs: AJJIONIATPUYECKOE (reorpaduueckoe), CUMITIaTPUYECKOE
(9KOJIOTMUYECKOE), «MIHOBEHHOE» (MOJIMILIONM3anus, rudopuanzanus). nureabHoCcTh
HBOJIFOLIMOHHBIX ITPOLECCOB.

Mexanun3Mbl GOpMUPOBAHUS OMOJIOTMUECKOT0 pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OWONOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPaHEHUS
OouopazHooOpasusi. MMUKPOIBOIONMUS ¢  KODBOJIOLMS IMApa3UTOB M HUX XO35EB.
Mexanu3mMbl GOpMUPOBAHUST YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JleMoHCcTpanuu

[Toptpetsr: C.C. UerBepukos, O. Maiip.

Tabmuier 1 cxembl: «MyTarMOHHAsE U3MEHUYUBOCTY, «[lOMyNISIIMOHHAS CTPYKTYpa
Buga», «Cxema mposiBieHHs 3akoHa Xapau—BaiinOGepra», «JIBuwkymiue CHITbI
IBOJIIOLUUY,  «ODKOJOTMYECKas  M30JALUA  TMONYASIud  ceBaHCKOM  (opemmy,
«["eorpaduueckass U30JSALUS JIMCTBEHHUI[BI CUOUPCKONM W JIMCTBEHHHUIIBI JaypPCKOI»,
«IlonyngaioHHbIE BOJHBI YHUCJICHHOCTH XWIIHUKOB U XepTB», «Cxema aercTBus
€CTeCTBEHHOr0o 0oTOopa», «Popmbl 00pbOBI 3a cyiecTBoBaHue», «HmycTpHanbHBINA
MenaHu3M», «Kusbpie nckonaembie», «lIOKpOBUTEIBCTBEHHAs OKpacKa >KHUBOTHBIXY,
«lIpegynpexnaronias  OKpacka IKUBOTHBIX», «Du3nonornuyeckue aganTanumy,
«IIpucnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCHTENBbHOCThY, «KpuTepuu Buna», «Bupl-
nBoitHukn», «CTpykTypa Buaa B mnpupoae», «Crnocodbl BHI000pa3oBaHUS»,
«['eorpapmueckoe BHUIO00Opa3oBaHME TPEX BUIOB JaAHABIIIEH», «DKOJIOTHYECKOE
BU1000pa3oBaHre BUIOB CUHHI, «llomummonnpl pacteHuit», «KamycTHO-pencuHbIit
THOpUI.

OO6opynoBanue: repOapuyl pacTEeHUM, KOJJICKIIMM HACEKOMBIX, 4ydena MTUIl U
3BEpeil ¢ MpuUMepaMU Pas3IMYHBIX MPHUCIIOCOOJEHUM, Yydyeaa MTHUI] U 3BEpPed pa3HbIX
BUJIOB, repOapuu pacTeHUH OJIM3KUX BUAOB, 00pa30BaBIIMXCS PA3JIMYHBIMU CIIOCOOAMMU.

JlaGoparopHas paboTa «BbisBiIeHHEe U3MEHYMBOCTH Y 0COOEH OTHOTO BHIAY.

JlaGoparopnas pabGora «IIpucnocoOsieHuss OpraHu3sMOB M HUX OTHOCHUTENIbHAS
1EJIECO00Pa3HOCThY.

JlaGopatopHas pabora «CpaBHEHHE BUIOB 1O MOPHOIOrHUYECKOMY KPUTEPHION.

Tema 3. MakpodBorouus U €€ pe3yjbTaThl

Meronbl u3ydeHHs] Makpo3BoOiroUuHU. IlameoHTONOrMdyeckue MeTonbl H3Yy4EHHUs
sBostonuu. Ilepexoansie Gopmbl U (PUIOr€HETUYECKUE PSIJIbI OPraHU3MOB.

buoreorpaguueckne Metoasl n3ydeHus 3poaounu. CpaBHeHue Quopsl U (hayHb
MaTepUKOB U OCTPOBOB. buoreorpaduueckue ob6nactu 3emyd. BUABI-DHIEMUKU U
PEJIUKTBHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(POJOTHUECKHE METOJbl HU3YyYEHHUS
HBOMIIOLIMM. ['eHeTHuecKrMe MEXaHW3Mbl HBOJIIOIMM OHTOT€He3a W  TOSBICHUS
HBOJIFOLIMOHHBIX HOBILECTB. [|'OMOJIOrMYHBIE U aHAJIOTMYHBIE OpraHbl. PynumeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKHUE, OMOXMMUYECKHE U MaTeMaTH4YEeCKUe
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METOAbl U3ydeHUs HBoMOIUU. [‘omoniornuHbie TreHbl. (COBPEMEHHBIE METOJIbI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTAIIUU U 3BOJIOLNS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuia) SBOMONUU. [lpunyun cmenvl QYHKYUI.
HeoOpatumocts 3BosOIMU. AjanTuBHas paauaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JleMoHCTpanuu

ITopTpetsi: K.M. bap, A.O. KoBaniesckuit, @. Mromiep, J. I'ekkenb.

Tabmuet u cxembl: «DWIOTEHETHUECKUN PsIT  JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yorie smepb», «Creromedanby, «PuHnogutey, «CeMeHHbIe TarOpPOTHUKNY,
«buoreorpaduueckue 30HbI 3eMan», «Jlpeid KOHTHHEHTOBY, «PenukTel», «HadanpHbie
CTaauu SMOPHUOHAIILHOTO PA3BUTHSI TIO3BOHOYHBIX KUBOTHBIX», «[ OMOJOrHMYHBIE W
aHAJIOTUYHBIE OpraHb», «PymuMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPbI
yenoBeka W ImmMNaH3e», «l JaBHbIE  HampaBieHWs — dBoionmmy, «Oomue
3aKOHOMEPHOCTH IBOJIIOIUN.

OO0GopynoBaHue. KOJUICKIIMH, TrepOdapuu, MYJBSDKHM —HUCKOMAeMbIX  OCTaTKOB
OpraHU3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIAMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. IIponcxoxaenne u pa3sBuTHE KU3HA HA 3emJie

Hay4Hble runoresbl IpOMCX0XKIEHUS KU3HU Ha 3emiie. AOHOreHe3 U naHCIepMusl.
JloHaydHble TIPEACTABICHUS O 3apOKICHUU >KU3HU (KpeaunoHusMm). [‘mnoresa
IIOCTOSIHHOTO CAaMO3apOKJICHHUS JKW3HU M €€ omnpoBepkeHue omnbitaMu D. Penwy,
JI. Cnannannanu, JI. Tlacrepa. [Ipoucxoxxaenue ,uU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE ATallbl HEOpraHuueckou sBoitouuu. llmanerapHas (reonoruueckas)
HBOJIIOLMS. XHUMHUYECKasi SBOMIONUS. AOUOT€HHBIH CHHTE3 OpPraHMYECKHUX BELIECTB
n3 Heopranmdeckux. Omneir C. Mwumiepa um I. FOpu. OOpa3zoBanue mnoIuMepoB
u3 MoHomepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa nepBUYHOrO OyJIbOHA
Jx. Xonnaeiina, reHetnyeckas rurnotesa I'. Mémnepa. Pu6osumer (T. Uek) u rumnoresa
«vupa PHK» V. I'un6epra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnmn u meroasl €€ uzydeHus. Vickonmaemble OpraHMYecKHUE OCTaTKH.
['eoxpononorust u e€ wmeronbl. OTHOcUTENIbHAsT W aOCONIOTHAs TE€OXPOHOJOTHUS.
['eoxpoHOIOrMYECKas MIKana: J0HbIL, IPbL, IEPUOBL, STIOXH.

HavanpHble 5Tanbel opraHuueckoil 3BoJiOIMU. [losiBIIEHHE W HBONIOLHUS TEPBBIX
KJIETOK. DBOJIONUs MeTabonu3ma. Bo3HuKHOBEHHE NepBbIX d3KocucTeM. CoBpeMEHHbIE
MUKpOOHBIE OHMOIUIEHKA KaK aHajor MepBbIX Ha 3emiie coodmiecTB. CTpOMaTOIUTHI.
IIpoKkaproThl ¥ 3YKapHUOTHI.

[Ipoucxoxnenue sykapuoT (cuMOMOreHe3). OBONIOLMOHHOE IPOMCXOXKICHHE
BUPYCOB. [Iponcxo)1eHrNE MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbBIE 3Tambl HBOJIOLUUU BhICHIMX pacTeHud. OCHOBHBIE apoMOp(O3bI
pactenuii. Beixon pacrenuit Ha cyumy. [losBieHue ciopoBBIX paCTEHUM U 3aBOEBAHUE
uMmu cymn. CemeHHble pacTeHus. [IponcxoxaeHne BETKOBbIX PaCTEHU.
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OcCHOBHBIE ATanbl HSBOJIONMU KUBOTHOTO Mupa. (OCHOBHbIE apoMoOp(doO3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX THUIIOB.
[lepBbie  XOpaoBbI€ KHUBOTHbIC. JKU3HB B BOAE. OBOJIONMA MO3BOHOYHBIX.
[Ipoucxoxaenue ampuouii u pentwmid. [IpoucxoxeHre MIICKONMUTAIOMINX U TTHIIL.
[Tpunmun kmoueBoro apomopdoza. OcBoeHne OECMO3BOHOYHBIMU U TO3BOHOYHBIMH
YKUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie 1O 3paM U NEPUOJaM: apXew, MPOTEPO30il, MaIeo30i,
Me3030H, KaiiHo30M. OOIas XapakTEepUCTHUKA KIMMaTa M IeOJIOTMYECKUX MPOIECCOB.
[TosiBNIeHWE W paclBET XapaKTEPHBIX OPraHU3MOB. YTJI€0Opa3oBaHUE: €ro YCIOBUS U
BJIMSTHUE Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BbIMUpaHUsI — OKOJOTMYECKME KpHu3uchbl mpouuioro. I[lpuumHbl n
CIIEACTBUS MACCOBBIX BbIMHpaHUW. COBPEMEHHBIA 3SKOJOTMYECKUN KpPU3HUC, €ro
ocobenHoctu. [Ipobiiema coxpanenus: OmopasHooOpa3us Ha 3emie.

CoBpeMeHHasi cucTeMa oOpraHudeckoro wmwupa. llpuHnunel knaccuduxauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasmannanu, JI. [Tacrep, 1.1. Meunukos, A.M. Onapus,
JIx. Xonaein, I'. Mémnep, C. Muep, I'. FOpu.

Tabmuubsl 1 cxembl: «Cxema ombita ®. Pemm», «Cxema ombita JI. Ilactepa
10 U3YYEHHIO CaMO03apOXKAeHUS KU3HN», «Cxema omnbita C. Musiepa, I'. FOpu», «Dtansl
HEOPraHWYeCcKoN 3Boionum», «l'eoxpononornueckas mkana», «HauanpHble 3Tarbl
OpPraHMYECcKOW 3BOIMIOLUNY», «CxemMa 00pa3oBaHUs JYKAPUOT MYTEM CHUMOUOIEHE3a,
«Cuctema >KMBOM Tpupoasy, «CTpoeHue BUpyca», «ApoMOpQo3bl pacTeHUII»,
«Punnodutel», «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIECTOUHBIE BOIOPOCITH,
«Mxwu», «llanmoporHuku», «l'onoceMeHHble pacTeHus», «Opranbl I[BETKOBBIX
pacteHuit», «Cxema pa3BUTHS IKUBOTHOT'O MHUPaA», «ApoMOpdO3bl KUBOTHBIX»,
«IIpocreiimme», «Kumeunononoctueiey, «llnockue dyepBu», «YUYaeHUCTOHOTHEY,
«Pv10BIY, «3emHOBOmHBIE», «lIpecmbikatonuecs», «lItuiby, «MaekonuTaronme),
«Pa3BUTHE KU3HU B aAPXEUCKOM 3pe», «Pa3BUTHE XU3HU B MNPOTEPO3OKWCKOU 3pEM,
«Pa3zBuTne XHM3HH B NANEO30MCKOW 3pe», «Pa3BuTue >XW3HM B ME3030MCKON 3pey,
«Pa3BuTHEe XU3HU B KaWHO30MCKOW 3pe», «COBpPEMEHHAs CUCTEMA OPraHUYECKOIO
MHUPa».

OGopynoBaHue: repOapuu pacTEHUM Pa3IMYHBIX OTAEIOB, KOUICKIIMU HACEKOMBIX,
BJIQXKHBIE TPENApaThl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMUA HWIJIOKOXKHX,
CKEJIEThI TO3BOHOYHBIX )KMBOTHBIX, Uydesia NTHUIl U 3BEpel, KOJUICKIIUN OKaMEHEeIOCTEH,
MOJIE3HBIX KCKOMAEMBbIX, MYJISKH OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyansHas naGoparopHas pabora «MoaenupoBanue omnbiToB Mumepa—tHOpu
M0 H3YyYCHHI0 aOMOT€HHOIO0 CHHTE3a OpPraHWYeCKUX COCAMHEHWI B MEPBUYHON
aTMocdepe».

JlaGoparopnas pabora «M3ydyeHue u ommcaHue MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOBY.

24



denepanbHas pabouas nporpamma | buonorus. 10—11 knaccsl (yriay0aéHHBIA YPOBEHB)

[IpakTuueckas pabota «l3yuyeHue OCOOEHHOCTEH CTPOEHHUS PACTECHHM pa3HBIX
OTZEIIOBY.

[Ipaktuueckas pabora «M3yueHue ocoOeHHOCTEH CTPOEHUS IO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaeHue yea0BeKa — AHTPONOr eHe3

Paznens! n 3agaun anTpornonorun. MeTopl aHTPOIIOIOT M.

CraHoBlIEHHE TPEACTABIECHUA O NPOUCXOKIACHUM YEJIOBEKAa. PenurmnosHele
B033peHus. COBpEMEHHBIE HAYUYHbIE TEOPUHU.

CxoncTBO yenoBeKa € KMBOTHBIMH. (CHCTEMaTHYECKOE IOJOXKEHUE 4YEJIOBEKa.
CBuaeTensCcTBa CXOJICTBA YEJIOBEKA C )KMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHUECKHE,
IMOpHOTIOTHYECKHE, (PU3NOIOr0-OnoXuMHUUYecKre, oBeneHdeckrne. OTIudusl 4eoBeKa
OT KUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBA3AHHBIX C HUM IPU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOM CUTHAJILHOM CHUCTEMBI.

JBrxymme cuibl ((akTophl) aHTpoOINoreHe3a: OWOJIOrMYecKre, COLHAlIbHBIE.
CooTHomieHre OMOIOrHYECKUX U COLUATIbHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaguu aHTPONOreHe3a. PaHHME UeNOBEKOOOpa3HbIE OOE3bSHBI
(MpOKOHCYJIbI) U paHHUE MOHTUABI — OOIIME MPENKU YETOBEKOOOpa3HbIX O0E€3bsSH U
JOJEW. ABCTPAJIONUTEKN — JBYHOTHE MPEOKH JroJch. UenoBeK yMenbli, NEpBbIE
W3TOTOBJIEHUS Opyaui Tpyna. YUenoBek NpAMOXOISIIMM W TEPBBIM BBIXOZ JIOJACH
3a npeaensl Adpuku. Yenoek reiaenbOeprckuii — oOIIMiA MPeIoK HEaHIePTAIbCKOTO
YeJI0BEKa U YEJI0BEKa pa3yMHOro. UenoBek HeaHAepTaabCKUK KaK BUJL JTFOJIEH XOJIOAHOT O
KimMmara. YernoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JIEHUCOBCKUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npezaenamu Adpuku. [laneorenernka u najgeoreHoMuka.

DOBOJIOLMA COBPEMEHHOro 4esnoBeka. EcTecTBeHHbIM OTOOp B  MOMYJALMAX
yesioBeKka. MyTalMoHHBIM Tipouece ¥ nonuMopdusM. llonynsiimonHsie BOJIHBI, Apend
T€HOB, MUTpaLUs U «d(PPEKT OCHOBATENS» B MOMYJISALMUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. Ilonsitue o pace. bonbmme pacbl:  €BpONEOUAHAs
(eBpaszuiickas), aBCTpaJlO-HErpoujiHas (PKBATOpUANIbHAS), MOHTOJOMUJHAs (a3UATCKO-
aMepuKaHCKas). Bpems W myTu pacceneHuss 4YenoBeKa IO IUIaHeTe. EJMHCTBO
yenoBeueckux pac. Hayunas HecocToaTrensHOCTh pacusma. [Ipucrnoco6neHHOCTD
YeJIOBEKa K Pa3HbIM YCJIOBHIM OKpYKarolie cpenbl. BiusHue reorpadudeckoil cpeabl
u aperida renoB Ha MOPGHOJIOTHIO U (HU3UOTIOTHIO YETIOBEKA.

MexaucuuIIMHapHble METOAbl B (pru3nueckoil (OMOIOrnyecKoil) aHTPONOJIOTHH.
OBOJIOLMOHHAS AHTPOIIOJOTUS M MAJCOAHTPOIIOJIOTUS YEJIOBEYECKUX IMOMYJISALNN.
bruoconuanpHble HCCIEIOBAHUS MPUPOIBI 4YenoBeka. lccnenoBanme KOIBOIIOLMHU
OMOJIOTUYECKOr0 ¥ COLMAIILHOTO B YEJIOBEKE.

JleMoHcTpanuu

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

Tabmuuel ¥ cxeMbl: «MeTOoabl aHTPONOJOTUN», «[ OJJOBHOH MO3r YEIOBEKay,
«YenoBekooOpazHbie 00e3bsiHBI», «CKeJeT ueloBeKa M CKeJleT IIMMIIaH3e»,
«PynuMeHTbl M aTaBU3MbD», «JIBHKYyIME CUJIBI AHTPOIOIEHE3a», «IBOJIIOLMOHHOE
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JIPEBO YEIIOBEKA», K ABCTPAJIONUTEKY, «HeIOBEK yMENbIiy, « HeTOBEK MPIMOXOISAIIHAN,
«JlenucoBckuil yenoek» «Heannepranbup», «KpomanboHUb, «IIpeaku yenoBekay,
«Tallbl HBOJIIOLIMU YETIOBEKA», «Packl yenoBekay.

OO6opyznOBaHUE: MYISKH OKAMEHEJIOCTEH, MPEIMETOB MaTepuaibHOM KYJbTYpHI
NPEIKOB 4YeJoBeKa, penpoaykuuu (Qororpaduu) KapTUH ¢ MHUGDOIOTMYECKUMU U
OMONENCKUMHM  CIO)KETaMHM  NPOMCXOXKJEHUSA  4YeloBeka, (ororpaduu  HaXOAOK
MCKOITAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YEpEna YeJIoBEeKa U Yepera
IIMMIIAH3€, MOJENb KHUCTH YeJIOBeKa M KUCTH IIMMIIaH3€, MOJEIM Topca MpPEeaKOB
YEJI0BEKa.

JlaGoparopnas paborta «M3yueHune OCOOEHHOCTEH CTPOEHHUS CKeleTa 4eIOBeKa,
CBSI3AHHBIX C MPSAMOXOKICHUEM.

[IpakTuyeckas padora «M3yueHne 3K0JI0rMYeCKUX aJanTaluil YEI0BEKay.

Tema 6. OJxojsormss — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MoOB U
HAIOPraHM3MEHHBIX CHCTEM € OKPYKAKUIeH cpeaoi

3apoxaeHue M pa3BUTHE 3Kojoruu B Tpydax A. I'ymbombara, K.®. Pyiebe,
H.A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B.H. Cykauéna. Paznensl u 3aa4u 5KOJIOTHH.
CBsI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Metonel skonoruu. IlonmeBble HaOmOAEHUS. OKCIEPUMEHTHI B DKOJOTHU:
NPUPOIHBIE U TabOpaTopHble. MoaenTupoBaHue B 3KOJIOTMU. MOHUTOPUHT OKpPYKAIOIIEH
CpeJibl: JJOKAJbHBIN, PETMOHAJILHBINA U TJ100aTbHBIN.

3Ha4YeHHE HKOJIOIMYECKUX 3HAHUU NI YEJIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE
KaK OCHOBa CBfI3€M denoBedecTBa C npupoaon. DOpMUpPOBaHHE HSKOJIOTHUECKON
KyJbTYPbl U 3KOJOTUYECKON I'PaMOTHOCTH HACEJIEHUS.

JleMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K.®. Pynse, H.A. CeBepuios, J. ['ekkens, A. Tenciu,
B.H. Cyxkaués.

Tabmunel M cxeMbl: «Pa3gensl skojorum», «MeToansl s3KojJorumy, «Cxema
MOHHUTOPHUHIA OKPYKAFOIIEH CPEIBI.

JlabopatopHas pabora «}3yueHue MeTO0B IKOJIOTMUECKUX UCCIEJOBAHUIY.

Tema 7. Opranusmsl U cpeaa oOUTAHUA

Okosnornueckue (akToppl W 3aKOHOMEpPHOCTHM uX aeiictBusa. Kriaccupukanus
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTpoIoreHHsle. OOiue
3aKOHOMEpPHOCTU  JEWCTBUA  JKosornyeckux (akropoB. IlpaBumo MuHMMYyMa
(K. Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuornueckue (akrtopbl. CBeT Kak 3KoJorudeckuil akrop. JlelcTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CHEKTPAa Ha OPraHU3MBbl. DKOJIOTMYECKHE TPYIIbl PACTEHUN U
YKUBOTHBIX 11O OTHOILIEHHUIO K cBeTy. CUrHaJIbHAsA poiib cBeTa. DoTonepuoansm.

Temneparypa kak sxkosorudeckuit pakrop. JleiicTBrue TeMmnepaTypbl Ha OpraHU3MBbI.
[ToMKUIOTEpMHBIE M TOMOWOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBlI.
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Brnaxnocts kak  3kojorumueckuit  aktop. Ilpucmocobnenus — pacreHuit
K ToJiep KaHuIo BojHOro 6ananca. Kiaccudukanust pacTteHuil mo OTHOUIEHHUIO K BOJIE.
[TpucniocoGnenuns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXKUMA.

Cpeapl o0uTaHUST OPraHW3MOB: BOJAHAs, HA3eMHO-BO3AYIIHAsA, [OYBEHHAas,
riiyOMHHAs MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3nKo-XuMUYECKre 0COOCHHOCTH
cpea oburanus opranu3moB. [IprcrnocoOeHust OpraHu3MOB K KU3HU B Pa3HBIX CpPeIax.

buonorunueckue purmbl. BHeliHne u BHyTpeHHUE pUTMBbL. CyTOUHBIE U TOAUYHbBIE
putMBIL. [IpUcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HHU.

Kuznennsie popmbr opranuzMoB. [lonstue o xu3zHeHHoU dopme. KuzHeHHBIC
dbopMBl pacTeHU#: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBhl,
ofHoJIeTHUE TpaBbl. JKU3HEHHbIE (OPMBI >KUBOTHBIX: THIPOOUMOHTHI, T€OOHOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢akropel. Buapl OMOTHUECKMX B3aMMOJCHCTBHI: KOHKYpPEHIIUS,
XUIHUYECTBO, cuMOM03 u ero ¢Gopmsl. IlapasutusM, koomepamus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJeOHNUecTBO). HeTpodrueckne B3auMo1eiCTBUS
(Tommmueckue, dopuyeckue, dadbpuyeckne). 3HaUYCHUE OMOTHYECKHX B3aMMOJCUCTBHIMA
JUIA CYIIECTBOBAaHHS OpPraHM3MOB B cpeae oOuTaHus. [IpyuHIMI KOHKYPEHTHOIO
VCKITFOUCHHS.

JleMoHcTpanuu

TaOmuupl W cxeMbl:  «Dkojorudeckue (paktopb», «CBETOBOW  CHEKTP»,
«OKOJIOTMYECKUE TPYMIbl >XKUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TE€IIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KUBOTHBIE», «DU3NOIOrMYECKUE aJanTaluu
AKUBOTHBIX», «Cpeapl 0OMTaHUs OPraHU3MOBY, «bronornyeckue puTMbDy, « KU3HEHHBIE
dhopmbl pacTeHun, «Ku3HeHHbIE dbopmbl YKUBOTHBIX), «3JKocucrema
LIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOWHOro Jjecay», «llenm nuTanus»,
«XumHuuectoy, «Ilapazutuzmy», «Konkypenuusy, «Cumomnosy», «KommeHcanmsm.

OGopynoBaHue: repdapun pacTEHUN U )KUBOTHBIX, TPUCTIOCOOJEHHBIX K BIMSHUIO
Pa3IMYHBIX 3KOJOTHYECKUX (HAKTOPOB, TepOapuu CBETOIIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCJIUBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBIHOCIIWBBHIE
KOMHAaTHbIE pPacTEHus, TIepOapuM M KOJJIEKUMHU TEIUIOIIOOUBBIX, 3MMOCTOMKHUX,
MOpPO30yCTOMYMBBIX PACTeHHWl, 4YydesJa MNOTUL MW 3Bepeil, repOapuu pacTEeHUu,
OTHOCAIIUXCA K TUrpoduTam, kcepoduram, Me3opuTaM, KOMHATHBIE PACTEHUS TAHHBIX
IpYII, KOJJIEKIUN KUBOTHBIX, OOUTAIOLINX B pa3HbIX cpeAax, repOdapuu U KOJUIEKLIIUU
pacTeHUil W JKUBOTHBIX, OOJAQJAIOIIMX YEPTaAMH MPUCHOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBHHM JKU3HU, repOapuuM M KOJJIEKIMH pPAcCTEHUHM M IKUBOTHBIX
pa3IMYHbIX KU3HEHHBIX (POpPM, KOJUJIEKIIMH YXWUBOTHBIX, YYaCTBYIOLIUX B Pa3IM4YHBIX
OMOTHYECKUX B3aUMO/ICHCTBUSX.

JlaGoparopHas paborta «BplsiBIeHUE NPUCHIOCOOJIEHU OPraHu3MOB K BIIMSHHIO
CBETaY.

JlaGoparopHas paborta «BeIsiBIeHHE MPHUCTOCOOJIEHUI OPraHu3MOB K BIMSHUIO
TEMIIEPaTyphD».

JlaGoparopHas paboTa « AHaATOMUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HbIX MECT
OOUTaHUS.
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Tema 8. Jxosiorust BUI0B M MOMYJISIIIMA

DKOJIOTUYECKHE XapaKTePUCTUKU Tonyisanuu. Ilonmymamus kak Ouonorudeckas
cucteMa. Poilb HEOTHOPOAHOCTH Cpenbl, (U3NYECKUX OaphepoB U OCOOCHHOCTEH
Ouosoruv BHUAOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISAIIHHA.
OCHOBHBIE MMOKA3aTEJIM MONMYJALUN: YUCICHHOCTh, TJIOTHOCTh, BO3pACTHAs W TOJI0Bas
CTPYKTYpa, POKIa€MOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPAIIUS.

DKOJOrudeckass CTpykTypa mnonyjanuu. OleHKa YUCIEHHOCTH TMOIMYJISLUY.
JlvHamuka nDonynsauMM M €€ peryisiusA. DbHOTMYECKMM IOTEHUHAN IOMYJISALMH.
MopenupoBanre AWHAMHUKUA Nonyasanuu. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
Kpussie BelkHBaHUs. Perynsius 4ucaeHHOCTH NOMYJISLHI: poib (JaKTOPOB, 3aBUCAIIINX
1 HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHUECKUE CTpaTeruu BUAOB (r- 1 K-cTparerun).

[Tonsitue 06 3KoMOTMUECKON HuUle BUaa. Mectoooutanue. MHOTOMEpHas: MOJIEb
skonorndyeckon HumM Jx.M.  XarumHcoHa. Pa3meppl AKOJOTMYECKOW  HUIIW.
[ToreHimanpHas U peaau30BaHHAs HUIIU.

Bup kak cucrema nomynsinuid. Apeasibl BUAOB. BUABI U UX KU3HEHHBIE CTpaTETUH.
DKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS U MUTpPALMN >KUBOTHBIX. bHonormyeckue MHBA3UU
YY>KEePOIHBIX BUIOB.

JlemoHcTpanumn

[Toprper: Ixx.1. XaTunHCcoH.

Tabmuubl W CXeMbl:  «DKOJIOTHYECKHE  XAPAKTEPUCTUKU  TOMYJISIIUNY,
«ITpocTpaHcTBEHHAs CTPYKTypa HONYJSIMW», «Bo3pacTHble MUpaMubl MOMYISAIIUN,
«CKOpOCTBh 3aceNieHHs] MOBEPXHOCTH 3E€MIIM Pa3jIU4YHbIMU OpraHusmMamu», «Moaenb
skonorudeckor Humu /.M. XaTanHconay.

OO6opynoBaHue: repoapuu pacTCHUMN, KOJUICKIIMH >KUBOTHBIX.

Jlaboparopnas pabora «I[Ipucrnoco6seHus: ceMsiH paCTeHUHN K pacCEeICHUIO.

Tema 9. IKoJI0rus co000IIECTB. JKOJOTHYECKHE CUCTEMBI.

CooO1ecTBa oprann3amMoB. bruoreHo3 u ero crpykrypa. CBsizu Mex 1y OpraHu3MaMu
B OMOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A.[Jx. Tencnu). OyHKUIMOHATBHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, peAyleHThl. Tpoduyeckue
ypoBHU. Tpodudeckue 1ienu u cetu. Admornyeckne OJO0KU dKOCHCTeM. [10UBBI U MITBI
B sKocucTeMax. KpyroBopot BeliecTB U MOTOK IHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKAa3aTeNM 3KOCHCTEMBI. bromacca W IpoayKUus. DKOJIOTHYECKHUE
MUPaMUJIbl YUCce, OMOMACChl U SHEPTHUH.

Junamurxa skocucmem. Kamacmpoguueckue nepecmpouixu. @uyxmyayuu.
HampaBiennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuunHbie u
BTOPUYHBIC CYKIIECCUU W UX MPUUYUHBL. AHTPONOTEHHbIC BO3JICHUCTBUS HA CYKIIECCHUH.
KnumakcHoe coobiectBo. bruopaznooOpasue 1 moiHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTH COOOIIIECTB.

[IpupogHble 3KOCUCTEMBL. JKOCUCEMbBL 03€D U peK. IDKocucmemvl Mopeu U
oKeanos. IKocucmemvl MyHOp, 1€CO8, Cmeneu, nyCnbitb.
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AHTpPOIIOreHHBIE 3KOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuuna mexny
AHTPOIIOr€HHBIMU U MPUPOJIHBIMHU IKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas diiopa u
¢ayna. CunHaHTponmm3zauus TOpoAckod ¢ayHbl. buonornueckoe M X035iHCTBEHHOE
3HAYEHHE arpO3KOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBUNA  OpraHU3MOB
B DKOCHUCTEMaX. Po/ib Kackaonozo agpgexma u 8ud08-230upuramopos (Kuouessix 6Uoos)
6 QyHKkyuonuposanuu sxocucmem. IlepeHoc 3HEPrUUM U BEIIECTB MEXIY CMEKHBIMU
DKOCUCTEMAaMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJSIUUM M DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JICHCTBUM.

Mexanuzmbl 6030eticmeusi 3a2psA3HEHUL PA3HLIX MUN08 HA CYOOP2AHU3MEHHOM,
OP2AHUSMEHHOM, NONYTAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbI IKOJIOSUUECKO20
HOPpMUPOBAHUSL  AHMPONO2EHHO20  6030elicmeus.  MeTofonoruss  MOHUTOpPUHIA
€CTECTBEHHBIX U AHTPOMOTEHHBIX IKOCHUCTEM.

JleMoHcTpanuu

IToptpet: A.Jlx. Tencnu.

Ta6muup! u cxembl: «CTpyKTypa OHMOIIEHO3a», « IKOCHUCTEMa MIMPOKOIUCTBEHHOT'O
jeca», «IKOCHCTeMa XBOMHOro Jiecay, «OyHKIIMOHAIbHBIE TPYNIbI OpPraHU3MOB
B ’KocucTeMme», «KpyroBopot BeliecTB B 3kocucTemey, «llenu nutanus (macrOuniHasi,
NETpUTHAsA)», «IKOJOTMUECKass TUpaMujia 4Yucel», «IKOoJIOTHYecKas MNHUpaMuaa
Oumomaccel», «JKOJOTMYECKass TmupaMmuaa dHeprum», «OOpa3oBaHue 00JI0Tay,
«llepBuunas cykineccus», «BoccraHoBneHue Jieca mocie mnoxapay», «IKochcTema
o3epa», «ArponeHo3», «KpyroBopoT BEIIECTB U NOTOK HSHEPrUU B arporeHo3e»,
«IIpumepsl ypOosKOCHUCTEM.

Oo6opynoBanue: repOapuul pacTeHUM, KOJJICKIIMM HACEKOMBIX, 4ydyena MTUIl U
3Bepeil, repbapuu KyJIbTYPHBIX W JUKOPACTYIIUX PACTCHUH, aKBApUyM KakK MOJEJb
HKOCUCTEMBI.

IIpakmuueckas paboma «V3y4ueHue u onucanue ypoosIKOCHCTEMBDY.

Jlabopamopuas _paboma «W3ydeHue pa3zHOOOpa3usi MEJIKHUX IMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

Oxckypcus «IKCKypcus B THITMYHBIN OMOTeoreHo3 (B 1yOpaBy, Oepe3HsK, eIbHHUK,
Ha CyXOOJIbHBIM WM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKcKkypcus « IKCKYPCHS B arpOIKOCUCTEMY (HA TIOJIE UJTH B TETUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

buocdpepa — obOmennanerapHas o0ojoyka 3emiM, TJ€ CYIIECTBYET WJIU
CyIIECTBOBaja *U3Hb. Pa3BuTue mpeacraBieHuil o Ouocdepe B Tpymax I. 3iocca.
Yuenne B.M. Bepnaackoro o Oumochepe. Obmactu O6uochepsl u e€ cocrtaB. Kupoe
BeIeCTBO Ouochephl U ero PyHKIUHU.

3aKkoHOMEpHOCTH cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
ro0anpHOM dKocucTeMbl. [/[nHamuueckoe paBHOBecue B Oumocdepe. KpyroBopoTsi
BEUIECTB M OUOr€OXMMHUYECKHUE LUKIbI (Yriepoja, a3ora). PUTMHUYHOCTH SIBICHHM
B Ouocdepe.
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3oHansHOCTh OMocheprl. [lorste o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpA,
XBOMHBIE Jieca, CMEIIAaHHbIE U HIMPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MYCTHIHU,
TPOIUYECKUE Jieca, BHICOKOTOPhs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB
CYILH.

CtpykTypa ¥ (DYHKIUSI >KMBBIX CHCTEM, OIIEHKA WX PECYpCHOTO TMOTEHIHMANa |
onochepHbIX QYHKITHIA.

JleMoHcTpanuu

[Toprpersr: B.W. Bepuanckuii, 3. 3tocc.

Tabmuubsl 1 cxembl: «['eocdepsr 3emim», «KpyroBopoT aszora B HOPUPOILH,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor kuciopoga B - IPUPOIE»,
«KpyroBopot BozbI B nipupojae», «OCHOBHBIE OMOMBI cymmy, «KimMarnueckue mosca
3emmu», «Tyngpay», «Taitray, «Cwmemannbiii nec», «lllupokonucTBeHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTeiHI», « Tponuyeckuii Jecy.

OobopynoBanue: repdapun pacTCHUI pa3HBIX OMOMOB, KOJUIEKITUHU YKUBOTHBIX.

Tema 11. YesioBek U OKpy:Kawias cpeaa

DKOJIOTUYECKHE KPU3KUCHl M MX MpUYWHBL. Bo3aeicTBue uenoBeka Ha Ouocdepy.
3arps3HeHHE BO3AYIIHOM cpenbl. OXpaHa BO3ayxXa. 3arpsi3HEHUE BOMHOU cpeabl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nousel. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMara.

AHTpPONIOT€HHOE BO3ACHCTBUE HAa PACTUTENbHBIM M JKUBOTHBIM Mup. OxpaHa
PacCTUTENILHOIO U )KMBOTHOIO MUpa. OCHOBHBIE IPUHLUIIBI OXpaHbl Npupoabl. KpacHsble
kauru. Ocobo oxpansembie npupoanbie Teppuropun (OOIIT). boranuyeckue canpl u
300JIOTHYECKUE MAPKH.

OCHOBHBIE TPUHLIMIBI YCTOMYMBOIO pPa3BUTHS YEJIIOBEYECTBA U IPHUPOJBI.
PaunonanbHOE€ NPUPOAONOIB30BAHUE M COXPAHEHHE OMOJOIMYECKOro pa3sHOOOpazus
3emun. OO1IKME 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHYECKUX KPU3UCcoB. OCOOEHHOCTH
COBPEMEHHOI'0 KpU3HCa U €T0 BEPOATHBIE TIOCIIEACTBUS.

Pa3BuTne METOIOB MOHUTOPUHIA PA3BUTHUsI ONACHBIX TEXHOT€HHBIX MPOLECCOB.
Cucmemmvie ucciedo8anus nepexooa K pecypcocoepearoujeti U KOHKYpPeHmMoCcnocooOHoll
oHepeemuxke.  buonocuueckoe  pasnoobpasue u  6uopecypcvl. Hayuonanvnvle
UH@opMayuonHvle cucmemsl, obecneuusaioujue 00Cmyn K UHGopmayuy no coCmosiHuIo
omoenvhvlx 6u008 u sxocucmem. OCHOBbL IKOpeadUIUMayuu dKOCUCMeEM U CHOCOO08
O0pbOBL ¢ bUONOBpedNcOeHUAMU. PekoncmpyKkyus MopcKux u Ha3emMuvlx IKOCUCHEM.

JleMoHcTpanuu

TaOmuupl u cxembl: «3arpsi3HeHue atMochepbl», «3arps3HEHUE TUAPOCPEPHI»,
«3arpsasHenue nouBb», «llapHukoBbiii 3¢hdexT», «Ocobo oxpaHsemble TPUPOIHbIE
TEPPUTOPUN», «Mozienu ynpaBiasieMOro Mupay.

O6opynoBanue: ¢otorpadun oxXpaHsieMbIX paCTEHUN U )KUBOTHBIX KpacHON KHUTH
Poccuiickoit @enepannu, KpacHoi KHUTH peruoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
11O BUOJIOI'MH HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBpnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOITUMHUCS
nporpaMM CpeHero oOIiero oOpa3oBaHUS: JUYHOCTHBIC, METANpeAMETHbIE U
MpEAMETHBIE.

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOEHHSI MPOrpaMMbI IO OWUOJIOTHUU
BBIZICTICHBI CJICYIOIIME COCTABJISIONIME: OCO3HAaHUWE OOYYaIOUIMMUCS POCCUICKON
IPaKJaHCKON WMJEHTUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH U
CaMOOINPE/ICNICHUI0, HAIMYUE MOTHBAIMU K OOYyYEHHIO OMOJIOTHH, ILIeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIACHUH JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIUIMA  Pa3BUTUS  OWOJOTMYECKOTO  3HAHWS, TOTOBHOCTH
U CIIOCOOHOCTH 00YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH 1IEHHOCTHO-
CMBICIIOBBIMH yCTAaHOBKAMH, TPHCYIIUMU CHCTEME OWOJIOTHYECKOTO OOpa3oBaHUS,
HAJIMYHUE TIPABOCO3HAHUS HKOJOTHYECKOW KYJIBTYPBI, CIIOCOOHOCTH CTaBUTh MU H
CTPOUTH KM3HECHHBIC IIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MPOTpaMMbl IO OHOJIOTUU JTOCTUTAIOTCS
B ©IUWHCTBE Yy4yeOHOH U  BOCIUTATEIBHOM JIESITEIHBHOCTH B  COOTBETCTBHUH
C TPaJULMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TPUHITHBIMU B OOIIECTBE MpaBUIAMU M HOPMaMH
MOBEJICHUSI M  CIIOCOOCTBYIOT MpOIlecCaM  CaMOIIO3HAHUs, CaMOBOCIUTAHUS U
CaMOpPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3WMLMM JIMYHOCTH, NATPUOTU3MA U YBAXKEHUS
K 3aKOHY W TMPABOIMOPSAKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJCHHUIO, B3aUMHOIO
YBaKEHHUS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIUI0 W  TPATUIUSIM
MHOT'OHallMOHAJIBHOTO Hapoaa Poccuiickon denepannn, Npupoie U OKPYKaroLIEn Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSI Y4eOHOro mpeamera «bUOJOTHsS» JOIHKHBI
OTpaXaTb  TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroUIMXcsi  PYKOBOJCTBOBAThHCS
chOpMUPOBAaHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHICKOTO OOIIeCTBa, pacIIUPEHUE S>KU3HEHHOIO OIbITa M OIbITa
NEATeIbHOCTA B MPOIECCE peaM3alldd OCHOBHBIX HAIpaBJICHWII BOCHUTATEILHOMN
NEATEIIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpaaaHCcKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh T'PAKIAHCKON MMO3UIMKM OOYyYalolIerocs KakK aKTUBHOTO H
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX IMpaB U OOS3aHHOCTEW, YBa)XEHUE 3aKOHA
Y TIPABOIIOPSI/IKA,;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHN ACSITCIHHOCTH TPH CO3JMaHMHM YICOHBIX
MIPOEKTOB, PEIICHUH YU4€OHBIX U MO3HABATEIbHBIX 3aJ1a4, BHIMOJTHEHUH OMOIOTHYEeCKUX
HKCIIEPUMEHTOB;
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CIIOCOOHOCTh ONPEAEISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIIECHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOAMUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUSL JIIOJEH C pa3HbIMH YOEKICHUSIMH, KyJIbTYPHBIMH LIEHHOCTAMH U
COLIMAJIBHBIM T10JIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOLECCE COBMECTHOI'O BBINOJHEHUS YUEOHBIX,
ITO3HABATEIBHBIX U UCCIEIOBATENBCKUX 33/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIMOHEHTOB MPU 00CYkKJAEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHNUS;

TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU ESITEIBLHOCTH;

2) MAaTPMOTHYECKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCHHCKON TPAXKTAHCKOW HWIEHTUYHOCTH, MAaTPHUOTHU3MA,
YBAXEHUSI K CBOEMY HApOAy, YYBCTBa OTBETCTBEHHOCTH mepen PonuHoM, ropmoctu
3a CBOM Kpau, CBOWO PoauHy, CBOM S3bIK M KYyJIbTYPY, MPOILLUIOE W HACTOAIIEE
MHOTOHAI[MOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIEIUI0 W MAMSATHUKAM IPUPOJIBI,
JIOoCcTKeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITIOCOOHOCTBH OIIEHMBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTUM, TIOHUMAaHUS 3HAUYCHUSI OMOJIOTUM B MO3HAHUU 3aKOHOB NMPHUPOJIbI, B KU3HU
YeJI0BEeKa U COBPEMEHHOr 0 OOIIECTBA;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CiIyKeHHI0 u 3amure OTedecTna,
OTBETCTBEHHOCTH 3a €ro Cyab0Y;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHHSA:

OCO3HAHMUE IYXOBHBIX IEHHOCTEU POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, dTUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HAHKE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETo;

OTBETCTBCHHOE OTHOLICHHE K CBOMM POAMUTEIIAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHSATHS [IEHHOCTEW CEMEWHOM >XKU3HU B COOTBETCTBUHU C TPAAULIUSIMHU
HapoaoB Poccuy;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas OSCTETUKY OBbITa, HAy4HOTO M
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBCHHBIX OTHOIIICHHIA;

HOHUMaHKE YMOIMOHAIBHOTO BO3ICHCTBHS JKUBOM MPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTB K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATH
Ka4yeCcTBa TBOPUYECKON JIMYHOCTH;

5) dpuznyeckoro Bocnuranus, GOpMHUPOBAHNUS KYJIbTYPbI 310POBbS U
IMOLMOHATBHOT0 0JIAT OTOJTYHsI:

MOHUMAaHHUE W peaju3amus 370poBOro M Oe3omacHOro odpasa XW3HHU (30pPOBOE
MIATaHUE, COONIOJCHNE THTHCHHUYSCKHX IPaBHUI M HOPM, COQIAaHCUPOBAHHBIN PEXUM
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3aHATUHN W OTHbIXa, PEerysipHas (pu3ndeckas akTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY M ICUXUYECKOMY
310pOBBIO;

NOHMMAaHUE LIEHHOCTU MPaBWJI UHIMBUIYAJIbHOIO U KOJUIEKTUBHOIO 0€30IacHOr0
MOBEJEHUS B CUTYalUsX, YTPOXKAKOIIUX 310POBBIO U )KU3HH JIFOJIEH;

OCO3HAHHME TMOCIEACTBUA W HENPHUSITUS BPEAHBIX NpUBBIYEK (YIOTpeOaeHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpya0BOro BOCIUTAHMS:

TOTOBHOCTh K TPYZlY, OCO3HAHUE ICHHOCTH MacTepPCTBa, TPYI0TI00UE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM W  COLIMAJIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJHSATH TAKYIO JI€ATEIbHOCTD;

WHTEpPEC K pa3udHbIM cdepaMm NpodecCHOHATBHON AESITeNbHOCTH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccun M peam30BbIBaTh COOCTBCHHBIC
YKU3HECHHbIC TIJIaHbL;

TOTOBHOCTB M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKECHUH
BCEH KU3HU,

7) 3KOJIOTUYECKOr0 BOCTIUTAHMS:

HKOJIOTUYECKU LEJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KAaK HCTOUYHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS,

NOBBIIIEHUE  YPOBHS  JKOJIOTMYECKOW  KYJbTYphl: NPUOOPETEHHE  OMbITa
IIJIJAHUPOBAHUS ITOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX ITOCIEIACTBUM I OKpPYXKarolleu
Cpensbl;

OCO3HaHME II00ATIbHOTI0 XapaKTepa YKOJIOTHYECKUX TPOOIeM U MyTel UX pellieHus;

CHOCOOHOCTh UCIOJIB30BaTh MPUOOpETaeMble MPU W3YYEHUH OHOJIOTUU 3HAHUS U
YMEHHS TIPU PEelICHUU MpOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIONOIH30BAHUEM
(cobmoieHre MpaBWil TOBEJIECHUS B TMPUPOJAE, HAMNPABICHHBIX HA COXpaHEHUE
pPaBHOBECHS B SKOCHCTEMAX, OXpaHy BUIOB, SKOCUCTEM, Ouochepsr);

AKTUBHOE HEIPUATHE HAEUCTBUM, MPUHOCAIIUX BpEI OKPYXKAKOIIEU ITPUPOIHOU
cpele, yMEHUE IMPOTrHO3UPOBATh HEOIArOMPUATHBIE HSKOJOTMUYECKUE IMOCIIEICTBUS
IPEATIPUHUMAEMBIX JEHCTBUM U IPENOTBpALIATh UX;

HaJIM4YUE Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKON KYJIbTYpHI,
OIbITA JIEATEIIBHOCTH JKOJIOIMYECKOW HAIPAaBICHHOCTH, YMEHHUs DPYKOBOICTBOBATHCS
MMM B TIO3HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IIPAKTUYECKON IEATEIBHOCTH YKOJIOTMYECKOW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 TIO3HAHMS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKM W OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJILTYPHOM MUPE;
COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOM KYIbTYpbl KakK CpeICcTBa
B3aMMOJICHCTBUSI MEXY JIFOJIbMU U MMO3HAHUS MUPA;
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MOHMMAaHHE crienrn()UKN OMONOTUY KaK HaAYKH, OCO3HAHUA €€ poiiu B (GOPMUPOBAHUU
pallMOHAILHOTO HAyYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO  TIPECTaBIICHUS
00 OKpy’KarollleM MUpE Kak O €IUHCTBE MPHUPOJbI, YEJIOBEKAa U OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW M pEUIeHMH NpoO0JeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS;

yOeXJIEHHOCTh B 3HAUUMOCTH OHMOJOTHMM Uil COBPEMEHHOM IUBUIM3ALINH:
oOecrieueHusT HOBOT'O YPOBHS pa3BUTHA MEIWIIMHBL, CO3JaHHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUMN, CIIOCOOHBIX pellaTh pecypcHbIe MPOOJEMbl pa3BUTHSA YEJIOBEUECTBA,
MOWCKa TyTEH BBIXOAA M3 TJI00ATBHBIX SKOJIOTMUYECKUX MpobieM U obOecredeHHs
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATLHOMY HCIOIB30BAHHIO MPUPOTHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYYCHUH OHOJIOTMYECKUX 3HAHWUW B IIENIAX MOBBIIICHHUS
o0miel KyJIbTyphl, €CTECTBEHHO-HAYYHOHM TIpPaMOTHOCTH, KakK COCTaBHOM 4YacTH
(YHKIIMOHAIBHONH TIPaMOTHOCTH OOy4arommxcs, (QopMupyeMoil mpu HU3y4E€HUU
OHOJIOTHH;

[NOHMMAaHUE CYIIHOCTH METOAOB II03HAHUSA, MCIOJIB3YyEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHUS JUIsl aHAN3a U OOBSICHEHUS
SBJICHUM OKpPYXKAIOILIEr0o MUpPa M MPOUCXOIAIIMX B HEM WM3MEHEHUM, YMEHUE JelaTh
00OCHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS JAaHHBIX
C LIETHIO TTOyYEHUS JOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTh CaMOCTOSITENTFHO UCTIOIH30BATh OMOIOTUYECKUE 3HAHUS [T PEIICHUS
po0JieM B peasibHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAYYHOM JEsTeNbHOCTH, TOTOBHOCTb OCYLIECTBIATH
MPOEKTHYIO U UCCIIE0BATENILCKYIO ASITeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TOJTYYCHHUIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMM.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeaAMeTHBIE pe3ylbTaThl OCBOSHHUS ydeOHOro mnpenMera «buomorus»
BKIIIOYAIOT:  3HA4MMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE TIOHATHS, OTPaXaIOInue
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA B CICIU(PUKY METOIOB TIO3HAHUS, HCTIOIh3YEMBbIX
B ©CTECTBCHHBIX HayKaXxX (BEIIECTBO, DHEPIHs, SBICHHUE, TMPOIECC, CUCTeMa, HAyIHBIH
dbakT, TMPUHIWI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHUE,
HaO0JII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYyrue); YHuBepcaibHbIe YUeOHbIE JEHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHHKaTHUBHBIE, PETYJISTUBHEIC), oOecreynBaronme
dopmupoBanue (QYHKIIMOHATLHOW T'PaMOTHOCTH W COIMAILHOM  KOMIICTCHIIMH
00 yJaroImxcs; CIIOCOOHOCTH 00 y4JaroImxcs UCITOJIb30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC Yy4eOHBIE
JIEUCTBUSA B IMO3HABATEIBLHOW U COLMATILHOM ITPAKTUKE.
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B pesynbrate m3ydeHus OMOJIOTMM Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHUS
y oOyuatomerocsi Oynyt chopmupoBaHbl NO3HABATENIbHbIE YHUBEpCAJIbHBIE y4eOHbIE
NEUCTBUSA, KOMMYHUKATHBHBIE YHUBEPCAJIbHbIE Yy4EOHBIE IEHCTBUSA, PETYIATHBHBIC
YHUBEpCalbHbIE yUeOHbIE IEHCTBUS, COBMECTHAs 1€ATEIbHOCTb.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrble 1oruyeckue 1eMCcTBUA:

CaMOCTOATENFHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MpOOJIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh P OCBOEHUHU 3HAHMI MPUEMBI JIOTHYECKOIO MBIIUIEHUS (aHAIN3a,
CUHTE3a, CPaBHEHUS, KJIacCCU(pUKALIMK, 0000IIEHNS ), PACKPHIBATH CMBICT OMOJIOTHYECKUX
NOHATUH (BBLACIATh UX XapaKTEepHblE€ NPHU3HAKH, YCTAHABJIMBAaTh CBSI3U C JAPYTHUMU
MIOHSATUSIMU);

OIPEAEIIATD LIENU AESITEIbHOCTH, 3a/1aBast MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTb PE3YJIbTaThl AEATEIBHOCTH C IOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh OMOIOTHYECKUE MOHATHS sl O0BACHEHUS (PAKTOB U SIBICHUHN KUBOM
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKAECHUS (MHIYKTUBHBIE, AENYKTUBHbBIC, 10 AHAJIOTUN),
BBISBJIATh 3aKOHOMEPDHOCTM M IPOTUBOPEUYHsS B pPacCMaTpPUBAEMBIX SIBJICHUSX,
(OpMyIHpPOBaTH BHIBOABI U 3AKITIOUECHHUS;

OPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA [UISl IPENCTABICHUS CYLIECTBEHHBIX
CBSI3€ U OTHOLIEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaAKKe MPOTUBOPEUUI
pa3HOro pojia, BBISIBICHHBIX B PAa3IMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IJIaH pEIIEHUS MpoOJeMbl € Y4Y4ETOM aHallu3a HMMEKOUIUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTb, OLEHHUBATH COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIEACTBUI IESTEIHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATh padOTy B YCIOBHSX PEaJbHOI0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBrble ucciienoBare/bCKue AeiCTBUA:

BJIaJIeTh HaBBbIKAMHU Y4E€OHO-HCCIIEOBATEIbCKON W MPOEKTHOM JesTeIbHOCTH,
HaBBIKAMH pa3perieHus mpo0ieM, ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIHLHOMY
IIOMCKY METOJOB PELICHUS NPAKTUYECKUX 33]ad, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS;

UCIIOJIb30BaTh Pa3JINYHbIE BUBI JEATEIBHOCTH MO MTOJIYYEHUIO HOBOTO 3HAHHUS, €TO
MHTEpIpETalUH, MPEoOPa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYallUsX, B TOM YHUCIE
IIPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX IIPOEKTOB,

dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMH U METOAAMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BATEILHOM JEATEIbHOCTU
Y )KU3HEHHBIX CUTYALMSIX;
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BBISBJIATH IPUYMHHO-CJICACTBEHHBIC CBSA3H U aKTyaJU3UPOBaTh 3a/1a4y, BbIIBUTATh
TUTIOTE3Y €€ peIeHus, HaXOIUTh apryMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTphbl U KPUTECPUHU PEIICHUS;

aHAJIM3UPOBATh IOJYUECHHBIE B XOJI€ PEIICHUs 3aJlaud PE3yJIbTaThl, KPUTHUECKU
OILICHUBATh X JOCTOBEPHOCThH, MPOTHO3UPOBATH U3MCHCHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CHUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATH IIeJICHANTPABICHHBIN MTOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS
B ITpo(heCcCHOHATBLHYIO CpENy;

yMETh TEPEHOCHTHh 3HAHUS B T[I03HABATEIBHYIO M MPAKTHYECKYIO O00JacTH
KU3HEACATCILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTei;

BBIJIBUTATh HOBBIC MJICH, ITPE/JIaraTh OPUTHHAIBHBIC TIOJIXO0/IbI M PCIICHHUSI, CTABUTH
pOoOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATHBHBIC PEIIICHMUS.

Pabora ¢ undopmanmueii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHHUKAX HWHOOpMauu (TEKCTe Yy4eOHOro
nocoOusl, HAYYHO-TIONYJIIPHOM JIMTEpaType, OMOJIOrMUECKUX CIOBapAX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpoBaTh HHGOPMAIUIO
Pa3IMYHBIX BUAOB U (POPM MpeCcTaBICHUS, KPUTUIECKU OIIEHUBATh €€ T0OCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

dbopMyIHpoOBaThH 3aIPOCHl U IPUMEHSTh PA3IMYHBIE METOJIBI TIPH MTOMCKE U 0TOOpE
Oounosornueckoi nHpopManru, HeoOXOAMMOM I BBIMIOJHEHUS YIeOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO WCIIOJB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITETTLHO BBIOUPATh ONTUMATBHYIO (DOPMY MPEICTABICHUS OMOIOTUTIECKOM
uH(popMaIuu (CXembl, TpapuKy, AUATPAMMBbI, TAOIHIIBI, PUCYHKU U JPYTOE);

UCIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEACTBA MpU padoTe ¢ OMOIOrHYeCcKOn
uH(oOpMaIMel: MPUMEHITh XUMHUYECKHE, (PU3NYecKue W MaTeMaTHYEeCKUEe 3HAKH U
CUMBOJIBI, (OpMYyIibl, a0OpeBUaTypy, HOMEHKJIATYpPY, UCIIOJIB30BaTh U IPEOOPa30BHIBATH
3HAaKOBO-CHUMBOJIMUYECKHUE CPEICTBA HATJISTHOCTH;

BJIaJIETh HaBBIKAMHU pACIO3HABAHUS W 3aIlUTHl UHPOpPMAIUMU, UHPOPMAIMOHHON
0€3011acCHOCTH JIMYHOCTH.

KoMMyHHMKaTHMBHBIE YHUBEpPCAJbHbIE Y4eOHBIE JeiiCTBUS

Oowmenne:

OCYIIECTBJISITh KOMMYHUKAIMM BO BCeX cdepax >KU3HU, aKTUBHO Yy4acTBOBATh
B JIMAJOre WM JUCKYCCHMM IO CYHIECTBY OOCYXIaeMOM TeMbl (yMEHHUE 3a]1aBaThb
BOIPOCHI, BBICKa3bIBaTh CYXKJICHHSI OTHOCUTEJILHO BBIIIOJHEHUS INpEAJIaracMon 3aaady,
YUUTBHIBATh MHTEPECHI U COIIACOBAHHOCThH MO3MIMI JPYIMX YYaCTHUKOB JUAOra WU
JUCKYCCHH);
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pacmo3HaBaTh  HeBepOaJdbHBIE CpEACTBA  OOIICHWS, TIOHMMaTh 3HAYCHUE
COIMATTLHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTYyarMii, yMETb
CcMST4YaTh KOH(QJIMKTHI U BECTH IEPErOBOPHI;

BJIAQJIETh PA3MUYHBIMU CIOCOOaMH OOIIEHUST W B3aUMOJICUCTBUS, I[MOHUMATH
HAMEPEHUS JIPYTUX JIIOJIeH, MPOSIBISATh YBAKHUTEIBHOE OTHOIIEHHUE K COOECeTHUKY U
B KOPpEKTHOM popme hopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAsl AeATEJIbHOCTD:

IOHMMATh U UCII0JIb30BaTh MPEUMYLIECTBA KOMAaHHON U HHAUBUAYAIbHON pabOThI
IIPU peLIeHuH OUOJIOrnYeCcKOil mpo01emMbl, 000CHOBBIBaTh HEOOXOAUMOCTb IIPUMEHEHUS
IpyNIOBBIX (OPM B3aUMOAECHUCTBUS MIPU PELICHUN y4eOHOH 3a7auH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUM ¢ y4ETOM OOIMX UHTEPECOB
Y BO3MOYKHOCTEH Ka)J0r0 YieHa KOJUIEKTUBA,

MPUHUMATh LIEJTM COBMECTHOM JESITENIbHOCTH, OPraHU30BbIBaTh U KOOPAHMHUPOBATH
JEUCTBUSA 10 €€ JOCTUKEHUIO: COCTABIIATH IUIAH AEMCTBHUM, PACIPEAEIATH POJIH C YYETOM
MHEHUI YYaCTHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJA/Ja M Ka)XJOr0 y4yaCTHUKAa KOMaHIbl B OOLIMii
pe3yJbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE IPOEKTBI, OLICHMBAaTh HJIEM € TO3MUUMU  HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISTh TO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PANIUYHBIX CUTYaIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATUBHBIM.

PeryisiTuBHbIC YHMBEpPCAJbHbIE YUeOHbIE 1eHCTBU S

Camoopranuszanus:

UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsS BBISBICHUS MPOOJEM U UX PEIICHUS
B )KU3HEHHBIX M YIYEOHBIX CUTYaIIUIX;

BLIOMPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHMM 1I€JIEBbIE M CMBICIIOBBIC YCTAaHOBKH
B CBOMX JICHCTBUSIX U MOCTYNKaX MO OTHOLIECHUIO K dKUBOU MPUPOJIE, CBOEMY 3/I0POBBIO
Y 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO  OCYIIECTBIIATh TO3HABATEJIbHYIO JICSTEIbHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30oBaTebHOU
JEATEIIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEJTLHO COCTAaBJISITh TUJIAH PEHICHUS MPOOJIEMbl C YYETOM HMMEIOITUXCS
PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacIupsTh paMKH y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIMOYTCHUM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a penieHue;
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OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO MIMPOKON 3PYAUIMU B Pa3HbIX
o0JacTsX 3HAHUN, TOCTOSHHO IOBBIIIATH CBOW 0Opa3oOBATENbHBI U KyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlUsSM, BHOCUTb KOPPEKTHUBBI B JCSITCIHHOCTD,
OLIEHUBATh COOTBETCTBHE PE3YIHTATOB LIETISIM;

BJIaJICTh HaBBIKAMH TO3HABATEIHHOW pedIICKCHU KaK OCO3HAHUS COBEPIITAEMbIX
JENUCTBUN M MBICIUTENBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAaHWH, HCIIOJIH30BAThH
puéMbI pedICKCUU I OIEHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OIEHWBATh PUCKH M CBOCBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIKCHHIO;

PUHAMATH MOTHBBI M pTYMEHTBI IPYTUX TP aHATTU3€ PE3YIbTATOB JACSITEIHLHOCTH;

IIpunsitue cedst U Apyrux:
MIPUHUMATH €051, TOHUMAsI CBOM HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apIYMEHTBI IPYTUX NPU aHATU3€E PE3YIbTATOB JICSITEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMTHOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C MO3UIIUU JPYT OT0 YETIOBEKA.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbBIC PE3yNIbTAThl OCBOCHUS COCPKAaHUS yueOHOTO IpeameTa «bruomorus
Ha YTJIyOJIEHHOM YpOBHE OPHEHTHPOBAaHBI Ha oOecreueHrue MpoduiIbHOTO 00y4YeHUs
oOyuaromuxcss Ouonoruu. OHU BKJIIOYAIOT: CreU(pUYECKUE Uil OMOJOTUU Hay4YHbIC
3HaHMS, YMCHHS H CHOCOOBI JICWCTBHM 110 OCBOCHHMIO, WHTCPHPETAUA H
peoOpa3oBaHUI0 3HAHWN, BBl JEATEIHBHOCTH TO TIOJYYCHHIO HOBBIX 3HAHUU M X
MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX, a TaK)KE B PEalIbHBIX JKM3HCHHBIX CHUTYaITUsIX.
[TpenmeTHBIC Pe3ybTATHI MPEACTABICHBI 110 TOAaM U3YYCHHS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO mpenmera «buonorus» B 10 kiacce
JTOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJId OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MO3HAHWU 3aKOHOB
OPUPOABl W PEUICHUU TPOoOJEM pPAIMOHATIBLHOTO MPUPOAONOIH30BaHUS, O BKJIAJC
POCCHUIMCKUX U 3apYOCKHBIX YUIEHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMOU OHMOJIOTUUECKUX 3HAHMH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloNIue OMOJIOTUUYECKUE TEPMUHBI U TOHATUS (3KU3Hb, KJIETKA, OPTaHU3M,
MeTa0O0JIM3M, TOMEOCTa3, CaMOPEryJISIIUs, CaMOBOCIPOU3BEEHHUE, HACICICTBEHHOCTD,
W3MEHYMBOCTb, POCT M pa3BUTHE), OHOJOTHYECKUE TEOpPUHU (KJICTOUYHASI TEOpHs
T. IIBanna, M. Illneiinena, P. BupxoBa, XpomMocOMHass TE€OpHs HACIECICTBEHHOCTHU
T. Moprana), yuenus (H.1. BaBunoBa — o 1ieHTpax MHOTO0OOpasusi U MPOUCXOKICHUS
KyJIbTYPHBIX PpACTEHWMN), 3aKOHBI (€IMHOOOpa3usi TMOTOMKOB TEPBOTO TOKOJIEHUS,
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paclCIUICHUsl, YUCTOTBl TraMeT, He3aBUCHUMOro HacinenoBanus [.  Mengens,
TOMOJIOTUYECKHUX PSAJIOB B HACIEACTBeHHOU n3MeHunBocT H.W. BaBuiioBa), mpuHITUIIBI
(KOMIUUIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMH  METOJaMH  HAyYHOTO I[IO3HAHUS, HUCIOJIb3yEeMbIX
B OHOJIOTMYECKMX UCCIENOBAHUAX JKUBBIX OOBEKTOB (OMHUCaHUE, W3MEpPEHHUE,
HaO0JII0/ICHHE, DKCIIEPUMEHT);

YMEHHE BBIACIATH CYNIECTBEHHBIC TPU3HAKU: BHUPYCOB, KJIETOK IPOKAPHUOT H
AYKapHUOT, OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHW3MOB, B TOM YHCJIC OaKTepui,
rpuOOB, PacCTCHHH, JKMBOTHBIX M 4YEJIOBEKAa, CTPOCHHUS OpPraHOB M CHCTEM OPraHOB
pacTeHHW#, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB IKU3HEACATCIHLHOCTH, IPOTECKAOITUX
B OpraHM3Max pacTEHWH, KUBOTHBIX U YEJIOBEKAa, OMOJOTUYECKHUX IMPOIIECCOB: OOMEHA
BemiecTB (MeTabonm3M), TMpeBpalleHus] DJHEPruu, OpoKeHus, aBTOTPO(HOTO U
rerepoTpoHOro TUIIOB MUTaHUS, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, JMOpPHUOTE€HE3a, IMOCTIMOPUOHAIBHOTO  PA3BUTHS, PA3MHOXKEHUS,
WHJUBUIyalbHOTO Pa3BUTUsA OpraHu3ma (OHTOreHe3a), B3aUMOJICUCTBHUS TEHOB,
reTepo3uca, ICKYCCTBEHHOT0 0TO0pa;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMH KJIETKH U UX
GYHKIUAME, CTPOSHUEM KJIETOK Pa3HbIX TKAHEW U MX (PYHKIUSIMH, MEXIY OpraHaMu U
CHUCTEMaMH OPTraHOB Yy pPAaCTEHWU, KHBOTHBIX W UYEJOBEKAa M WX (YHKIUIMH, MEKITY
CUCTEMaMH OPTraHoB M WX (DYHKIMAMH, MEXKIYy dTaaMd OOMEHa BEIIeCTB, dTalaMu
KJIETOYHOTO IMKJIAa W >XU3HCHHBIX IMKJIOB OPraHW3MOB, dTalmaMd AMOPHOHAIHLHOTO
pa3BUTHUSA, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUTIOM U (DaKTOpamMu CpeJlbl OOUTAHUS;

YMEHHE BBIABJISITh OTIMYHUTEIbHBIC TPU3HAKA >KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHH, )KUBOTHBIX U YEJIOBEKA,

YMEHHE  HWCMOJb30BaTh  COOTBETCTBYIONIUME  apPTyMEHTHI,  OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIUKY JUISI JIOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrHYEeCKre 3a7a4 M, BBISIBISIT MPUYNHHO-CIIEICTBEHHBIE CBSA3U
MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMHU MPOLECCAMU U SIBJICHUSIMHU, 1€JIaTh BHIBOJIbI U
IIPOTHO3BI HA OCHOBAHWH TIOJTY4CHHBIX PE3YIIhbTaTOB,

YMEHHE BBITTOJHATH Ja0OpaTOPHBIE U MPAKTHICCKUE padOTHI, COOMIOAATh ITPaBHIIA
pu padboTe ¢ y4eOHBIM U JIA0OPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, MMPOBEPITh UX IKCIEPUMEHTATLHBIMU CPEICTBAMM,
dbopMyHpys LIeTh UCCIEIOBAHUS, aHATM3UPOBAThH MOJYyYEHHBIE PE3YNbTAaThl U JICNATh
BBIBO/IbI;

YMEHHE YYacTBOBaTh B Yy4e€OHO-MCCIIEOBATEIbCKOM paboTe 1o OHoJorum,
HKOJIOTHH U MEUIIMHE, TPOBOIUMOM Ha 0a3e MIKOIbHBIX HAYYHBIX 00IIECTB, U TYOJIUIHO
MIPEJICTABIIATH MMOTYYCHHBIC PE3YIbTAThI HA YYEHUYECKUX KOH(DEPEHITUSAX;

YMEHHE OIICHUBATHh dTUYECKHUE ACMEKTHI COBPEMEHHBIX HMCCIICIOBAHUN B 00JaCTH
OuosorMM W MEIUIMHBI  (KJIOHUPOBAaHHWE, HCKYCCTBEHHOE  OIUIOJO0TBOpPEHUE,
HaIPaBJICHHOE U3MCHEHHUE TeHOMA U CO3/IaHHE TPAHCTCHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBIISAITh OCO3HAaHHBIM BBIOOpP Oyaymield mpodeccrnoHaIbHOM
JESATEILHOCTH B 00NacTH OWOJIOTMH, MEIULMHBI, OHMOTEXHOJIOTWH, BETEpUHApPUHU,
CEJIbCKOTO XO34MCTBA, MHUINEBOW TPOMBIIICHHOCTH, YIIyOJsaTh IO3HABATEIbHBIN
WHTEpEC, HAIpaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH mpodeccun u
IpOJOJDKEHUE  OMOJOrMyeckoro  oOpa3oBaHMS B OpraHM3alUsX  CPEIHEro
1po¢eCCUOHANTBHOIO U BBICILIET0 00Pa30BaHUS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmera «buonorus» B 11 kinacce
JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE W POJIM OMOJIOTUH B CHUCTEME €CTECTBECHHBIX
HayK, B (OpPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAY4YHOW KapTUHBI MUpA,
B MO3HAHWM 3aKOHOB MPUPOJBI U PEIICHUU SKOJOTHYECKUX MPOOJIEM UeJIOBEUeCTBa, a
TaK)Ke€ B PEIICHUH BOIPOCOB PAIIMOHAILHOT O MPUPOI0NOIL30BaHus, U B (POPMUPOBAHUU
IIEHHOCTHOTO OTHOIIEHUS K TPHUPOJE, OOIIECTBY, YETOBEKY, O BKJIAJE POCCHUUCKHUX U
3apyO0eKHBIX YIEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJETh CHCTEeMOW OHOJOTrMYECKUX 3HAHUH, KOTOpas BKJIIOYAeT
OTIPEICIICHNs] 1 TTIOHUMAaHUE CYIITHOCTH OCHOBOTIOJIATAIOIINX OMOJOTHYECKUX TEPMUHOB
W MoHATHH (BUI, 3KOocHcTeMa, Ouocdepa), OMOJOrMUYECKUE TEOPUM (IBOJIIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTHYECKas Teopus sBomtonuun), yaenus (A.H. CesepioBa —
O MyTAX WU HampasiieHHsX 3Bomounu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renetnueckoro paBHoBecus Jx. Xapau u B. BailinOGepra, 3apoJbIieBOro cxoJjcTBa
K.M. bapa), npaBuna (Muaumyma FO. JIubuxa, 3KOJIOrHYECKON MUPAMUJIBI SHEPTHH ),
runotessl (runore3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIQJICTh OCHOBHBIMH METOJAaMH HAy4YHOTO ITO3HAHUS, HCIOJIb3YEMbIMHU
B OHMOJIOTMYECKUX WCCICNOBAHUAX JKUBBIX OOBEKTOB M OSKOCHUCTEM (OIMHCaHHE,
U3MEpeHue, HaOMoAeHHue, JKCIEPUMEHT), CIMoco0aMu BBISBJICHHS U OLICHKHU
aHTPOTIOTEHHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHE BBIICTISTH CYIIECTBEHHBIC PU3HAKHU: BUJIOB, OMOTE€OIIEHO30B, YKOCUCTEM U
ounochepsl, CTAOUIN3UPYIOUIETO, IBUKYIIET0 U Pa3phIBAIOIIEr0 €CTECTBEHHOr0 0TOOPA,
AJJTONATPUYECKOTO M CUMITATPUYECKOTO BHI000pa30BaHUsl, BIUSHUSA JBMXKYIIMX CHII
HBOJIIONIMM HA TEHO(OHI TMOMYJSAIUHA, MPUCITOCOOJCHHOCTH OPTaHW3MOB K Cpele
oOUTaHUsA, YepeJOBaHUs HAMpPaBJICHUN SBONIOIMHU, KPYrOBOPOTa BEIIECTB U IOTOKA
HHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMUBATH B3aUMOCBSI3H MEXK Y TPOIIECCAMU IBOJOINH, IBIKYIIIUMHU
CHJIaMH aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3JIMYHbIX SKOCUCTEM M MPUCTIOCOOJICHUSMU
K HUM OpPTaHU3MOB;

YMEHHE BBISIBJISATH OTIUIUTEIIbHBIC TPH3HAKH )KHUBBIX CUCTEM, TIPUCIIOCOOJICHHOCTD
BUJIOB K cpejie OOWTaHMs, a0MOTHUYECKUX U OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€l OpPraHU3MOB B COOOIIECTBAX, AHTPOMOT€HHBIX U3MEHEHUHN B SKOCHUCTEMAX
CBOEI MECTHOCTH,;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  aAPryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JUIsI JIOKa3aTEIhCTBA POJACTBA OPraHU3MOB PA3HBIX
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CUCTEMaTHYECKUX TPYII, B3aWUMOCBSI3M OpPraHU3MOB W CpEIbl OOWTAHUS, CIMHCTBA
YEJIOBEYECKUX Pac, HEOOXOJUMOCTH COXPaHEHUSI MHOT00Opa3usi BUIOB U IKOCUCTEM Kak
YCIIOBHS COCYIIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUECTRA;

YMEHHE pemaTh OMOJOTHIECKUE 3a]1a4H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE CBSI3U
MEXIy UCCIECAYEMBIMHA OMOJIOTHICCKUMH TIPOIIECCAaMU M SBJICHUSMH, JI€JIaTh BBIBOIBI U
MIPOTHO3bI HA OCHOBAHUH TIOJTYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBITIOJIHATH JTaOOpaTOPHBIE U MPAKTUYECKUE pabOThl, COOIIOATh ITPaBHUIIa
npu padboTe ¢ yueOHBIM U JIAOOpaTOPHBIM 000PYI0OBAaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MMPOBEPITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMM,
bopMyIHMpYys 1EeTb UCCIICAOBAHUS, aHAJM3UPOBAThH MMOJYyYEHHBIC PE3YNbTAaThl U JICJIATh
BBIBOJIBL;

yMEHHE Yy4acTBOBAaTh B Yy4eOHO-HCCIIENOBATENbCKON paboTe mo Owuonoruw,
HKOJIOTUHU U MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U IMYOJIUIHO
MIPENICTABIISATD MOTYYECHHBIC PE3YIbTAThI HA YYEHUYECKUX KOH(DEPEHITUSX;

YMEHHE OICHWBATh THUIIOTE3bI M TECOPHUU O MPOUCXOXKICHUU >KU3HH, YEJIOBEKA U
YEJIOBEYECKUX pac, O TMPUYMHAX, I[OCIEICTBUSIX M CIIOC00axX TPEIOTBPAIICHUS
I00ATLHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyaymier mnpodeccuoHaIbHOM
NESTETbHOCTH B 00JIaCTU OWOJIOTMM, SKOJOTHHU, MPHUPOAOINOIb30BaHUSA, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETEPUHAPUU, CEIIbCKOIO XO3SCTBa, MHIIEBOU
MPOMBIIJIEHHOCTH,  yIUIYOJISITh ~ TO3HABAaTENbHBIM  WHTEpEC,  HaIpaBJICHHBIN
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MPOPECCHH U MPOTOIKEHIE OMOIOTHIECKOTO
o0pa3oBaHUs B OpraHU3AIMSAX CPEAHETO MPOPECcCHOHATBHOTO U BBICIIET0 00pa30BaHMUS.
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10 KJIACC
Ne Hanmmenosanue TeM | KommuectBo OCHOBHBIE BUJIBI JIEITEIbHOCTH
IIporpammMmHoOe conepxanue
n/m y4e0HOr o mpeMeTa 4acoB oOy4arommxcs
1 | Tema «buosiorusi Kak HAyKa»
1.1 | buonorus kak 1 CoBpemeHHast 6MOIOrus — PackpeiBaTh conepkaHue TEPMUHOB U

KOMIIJICKCHAsI HayKa
M KaK 4acTb
COBPEMEHHOT'O
oO1ecTBa

KOMIUIEKCHasl Hayka. KpaTkas ucropus
pa3Butus Ouonoruu. buonorunueckue
HAyKU U U3y4yaeMble UMU MTPOOIIEMBI.
dyHaaMeHTaIbHbIC, TPUKIIATHBIC U
MTOVCKOBBIC HAYIHBIC NCCIICIOBAHMS

B OHOJIOTHH.

3HadeHue Ouonoruu B GOpMUPOBAHUU
COBPEMEHHOMW €CTECTBEHHO-HAYyYHOM
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMooTHel. 3HAUCHHE
OMOJIOTUH B MPAKTUYECKON
JESTEIbHOCTU YEJIOBEKa: MEAUIMHE,
CEJIbCKOM XO35MCTBE,
POMBIIIEHHOCTH, OXpaHe MPUPOJIBI.
JemoHcTpanumn

Iloptpetsl: Apuctotens, Teodpacr,
K. JIunnen, X.b. Jlamapk, Y. [JapBuH,
V. T'apgei, I'. MeHaens,

B.N. Bepnanckuu, U.11. [1aBnos,

HOHSTUM: HAyYHOE MUPOBO33PEHUE,
Hay4yHas KapTHHA MHUpA, HAYYHBINA
METOJI, TUIIOTE3a, TEOPHUsl, METOBI
MCCIIEI0BAHMUS.

XapakTepu3oBaTh OUOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpelu APYIHX €CTECTBEHHBIX HAYK.
OueHuBath BKJIAJ OTEYECTBEHHBIX
y4€HBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh poiib OMOIOTUYECKUX
OTKPBITUI U UCCIIEJOBAHUI B Pa3BUTHH
HAyKU U IPAKTUYECKOU IEATEIbHOCTH
JIOAeH.

[lepeuncnsate npodeccuu, CBsI3aHHbIC
C COBPEMEHHOMN OMOJIOTHEH.
[IpuBOINUTH MPUMEPHI IPAKTUYECKOTO
HCITIOJIb30BaHUS JOCTUKEHUI OMOJIOTHH
B MEJIMLIUHE, CEIbCKOM XO351CTBE,
IIPOMBIIIEHHOCTH Y OXPAaHE MPUPO/IBI
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N.N. Meunuko, H.W1. BaBuios,

H.B. Tumodees-PecoBckuid,

Jx. Yorcon, ®@. Kpuk, /1.K. benses.
Tabauiel u cxembl: «CBs3b OMOIOTUN
C IpyruMu Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK

Hroro yacos no reme 1
2 | Tema «?KuBble cMCTeMBbI U X U3yYeHHE»
2.1 | XKuBble cuctemsbl U ux 1 JKuBBIE CUCTEMBI KaK ITpeAMET PackpeiBaTh conepkaHue TEPMUHOB

CBOMCTBA

n3ydeHust onosoruu. CBOKMCTBA )KUBBIX
CHCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTD U IE€JIOCTHOCTb,
CJIO’)KHOCTh Y YIIOPSJIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
caMOoOpraHu3alius,
CaMOBOCITPOU3BE/ICHUE,
pa3paxMuMOCTb, U3MEHUHUBOCTb,

POCT U pa3BUTHE.

JdeMoHCcTpanuu

Tabmmip! 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU XKU3HWY, «buonorndyeckue
CUCTEeMbI», «CBOMCTBA KHUBOU
MaTepum»

Y TIOHATHM: )KUBasi CUCTEMA, DJIEMEHT,
ITOZICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAs YIIOPSJOYECHHOCTb,
YIIPABJISAEMOCTD, HEPAPXUUYHOCTD.
XapakTepu3oBaTb CTPYKTYpY U
CBOMCTBA JKUBBIX CUCTEM, OTIINYUS
XUMHUYECKOTO COCTaBa 0OBEKTOB KUBOM
Y HEXUBOU MPUPOJIbI, OOIINI TPUHIIMI
KJIETOYHOM OpraHu3aluuy )KUBbIX
CUCTEM.

CpaBHHUBaTh OOMEHHBIE TPOLIECCHI

B HEXXUBOW U KUBOW IPUPO/IE;
PacKpbIBaTh CMBICI PEAKIUN
MeTabosm3Ma.

OOBACHATH MEXAHU3MBI
CaMOPETYJIALUN )KUBBIX CUCTEM
Pa3IMYHOIO UEPAPXUYECKOI0 YPOBHS;
pPacKpbIBaTh CyTh IIPUHIIUIIOB
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ITOJIOKUTEIILHON U OTPULIATEIbHON
0o0paTHOH CBSI3H.

AHanM3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEIEHNUS, POCTA U
pa3BUTHS OPTAaHU3MOB

2.2

YpoBHeBas
OpraHu3alus *KUBbIX
CUCTEM

YpoBHU OpraHu3aly )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN,
TKAHEBBIN, OPTraHU3MEHHBIM,
NOMYJIALIMOHHO-BUAOBOM,
9KOCHUCTEMHBIHN (OMOTreoIeHOTHIECKHI),
ouochepusii. [Iporeccsl,
MIPOUCXOJIAIINE B )KUBBIX CUCTEMAaX.
OcHOBHBIE ITPU3HAKH KUBOT 0. JKHU3HB
Kak (hopMa CyIIECTBOBAHUS MAaTEPHH.
Hayku, nzydaronye >KuBble CUCTEMBI
Ha pa3HbIX YPOBHIX OpraHU3aIUU.
N3yuenune xxuBbix cucrem. Metobl
Oouonoruyeckoit Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMATHU3alIMsl, METaaHAJIN3.
[ToHsTHE O 3aBUCUMOM U HE3aBUCUMOMN
nepemenHou. [lmanupoBanue
skcriepumenTa. [locranoBka u
npoBepka runore3. Hynesas runoresa.
[Tonstue BHIOOpKU U €€
JIOCTOBEpHOCTH. Paz0opoc

B OMoyornyeckux AJaHHbIx. O1eHKa

PackpeiBath cogepxanre TEpPMUHOB U
MOHSATHI: OOMEH BEIECTB U
IpEBpaIIEHUE SHEPT UM,
CaMOBOCITPOU3BEICHUE,
CaMOpETYJISLUS, pa3BUTHE, )KU3Hb,
Hay4HBIA (pakT, HAYIHBIH METO/,
npo0sema, ruIoTe3a, TeOpusl, IPaBUIIO,
3aKOH.

[TepeuncnsTe MpU3HAKU KUBOTO.
XapakTepru30BaTh OCHOBHBIE YPOBHU
OpraHu3aluy KUBBIX CUCTEM U METOJIbI
OMOJIOTUYECKUX MCCIICIOBAaHUM.
OnuceiBaTh 0COOEHHOCTH,
XapaKTEPHBbIE I KaXI0r0 YPOBHS
OpraHu3aluu KUBOTO.

Ha3biBaTh HayKH, U3y4arolIue KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHu3aluu.

CpaBHUBATh MEX]1Y COOOM KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEU
OpraHu3aly U MPOUCXOAIINE B HUX
IIPOLIECCBI.
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JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaroB. [IpuunHbl HCKaXKEHUS
pe3yabpTaroB dKcrepuMenTa. [lonarue
CTAaTUCTUYECKOI'O TECTA.
JdemoHcTpanumn

TaOauiel ¥ cxembl: «YpOBHU
OpraHM3alUH KUBOU IPUPOIBI»,
«CTpOoeHne KUBOTHOU KIIETKN,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHU3Ma,
«buoreorenos», «buochepay,
«MeTobl U3y4eHHUsI )KUBON TPUPOIBI».
Oo6opynoBaHue: 1a0opaToOpHOE
00opyI0BaHKE IS MPOBEICHUS
HaOJII0/ICHUH, N3MEPECHHM,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora
«Hcnonp30BaHue pa3IMYHBIX METOJOB
IIPU U3YYEHUU KUBBIX CUCTEM.

[Toka3pIBaTh poJIb TUIIOTE3 U TEOPUN
B ()OPMUPOBAHUU E€CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa

HToro yacos 1o reme
3 | Tema «buoI0rus KIeTKW»
3.1 | Uctopus OTKpBITUS U Kierka — ctpykrypHO- PackpeiBaTh conepkaHue TEPMUHOB U

HN3Yy4YCHUA KIICTKH.
Knerounas TCOPUA

GyHKIIMOHAIIbHAS €UHUIIA )KUBOTO.
HcTopust OTKpBITUS KIETKU.

PaGotsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBanH,

M. llnelinen, P. BupxoB). OCHOBHBIE

TOHSTUI: KJIETKA, OPTaHEILIbI,
AYKapHUOThIL, IPOKAPUOTHI, BUPYCHI,
IUTOJIOTUS (KJIETOUYHAsi OMOJIOTHS),
KJIETOYHAsl TEOPHSI.
XapakTepu30BaTb OCHOBHBIE TAIlbI
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MOJIOKEHUS COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

JdemoHcTpanumn

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

O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOIIpENapaThl paCTUTENbHBIX,
KUBOTHBIX U OAKTEPUAITLHBIX KIIETOK

Pa3BUTHS IUTOJOTHM KaK HAYKU U €€
oopmiieHUE B KIETOUHYIO
OMOJIOTHIO.

[Toka3piBaTh BKJIAJ y4EHBIX-OHOJIOTOB
B U3YYEHHE KIJIETOUHOT'O CTPOEHUS
OpraHU3MOB.

[lepeyuncasTe OCHOBHBIE MTOJOKEHUS
KJIETOYHOU TEOpHH, OOBICHATH €€ POJIb
B (h)OPMUPOBAHUU €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpA.

[IpuBOAUTE TOKA3aTEIBCTBA

POJICTBA OPraHNU3MOB

C UCIIOJIb30BAHUEM ITOJIOKEHUM
KJIETOYHOU TEOpUHU

3.2

MeTtopl
MOJIEKYJIIPHOU U
KJIETOYHOM OMOJIOrun

MeToapl MOJIEKYJIIPHON U KJIETOYHON
OMOJIOTUU: MUKPOCKOIIHS,
xpomatorpadusi, dnekTpodopes, MeTo
MEUYEHBIX aTOMOB, TuddepeHImaIbLHOe
HEHTpUPyrupoBaHue,
KyJIbTUBUPOBAHHE KIIETOK.

U3zyuenue puxkcupo8anHbIX Kiemox.
DNEeKTPOHHAS] MUKPOCKOIIHSL.
Konghoxanvnas muxpockonus.
Bumanvnoe (npusicuznennoe) uzyuenue
KIemox.

JdemoHcTpanumn

PackpeiBaTh comepxkaHue TEPMUHOB 1
MOHATUN: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE30B,
muddepeHmanbHOE OKpaIIMBaHuE,
xpomarorpadus, 3aeKTpodopes, METO
MEYEHBIX aTOMOB, IEHTPU(PYTUPOBAHUE,
METO]T KYJIbTYPhI KJIETOK U TKaHEM,
meto1 pekomouHaHTHbIX JTHK.
XapaKkTepru30BaTh OCHOBHBIE METOIbI
W3Y4YCHUS KUBOU TIPUPOIBI.

['oToBHUTH BpEMEHHBIE
MHUKpPOTIPErnapaThl, pacCCMaTPUBATh UX
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Tabuuiibl U cxeMbl: «CBETOBOM
MHUKPOCKOI», «DIEKTPOHHBIN
MUKpPOCKOM», «IcTopHs pa3BUTHS
METOA0B MUKPOCKOITHI.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.
IIpakTnyeckas padora

«3yuenne MeTo0B KJIETOYHOU
6uonoruu (xpomarorpadus,
anekTpodopes, nuddhepeHITHaATBHOS
uentpudyruponanue, [T1IP)»

B CBETOBO MUKPOCKOIT U JIeIaTh
OIHCaHUE.

OOBsICHATH U COOIIOIATH TTPaBUIIA
TEXHUKW MUKPOCKOITUPOBAHUS

HToro yacoB o teme 2
4 | Tema «XuMHuYecKas OPraHU3aALMUA KJIETKN»
4.1 | XuMuueckuii coctaB 2 XUMUYECKUI cocTaB KJIETKU. Makpo-, | PackpeiBaTh copep:kaHne TEPMUHOB U

kJeTku. Boga n
MUWHEPAIbHBIC
BEIIECTBA

MUKPO- U YIIbTPAMUKPOIJIEMEHTHI.
Bopa u e€ posib kak pacTBOpPUTEIS,
peareHra, ydyactue

B CTPYKTYPUPOBAHUU KIIETKH,
Temoperyisiuui. MuHepaibHbIe
BEILIECTBA KJIETKH, X OMOJOrnYecKas
poJib. PONb KATHOHOB M AHMOHOB

B KJIETKE.

JdemoHcTpanumn

Juarpammel: «Pactipenenenue
XUMHUYECKUX IJIEMEHTOB B HE)KUBOU
npupone», «Pacnpenenenue

MOHATUH: 3JIEMEHTBI-OMOTEHBI, TUTIOJIb,
BOJIOPOJIHAS CBSI3b, THAPOPUIBHOCTb,
ruaApoPoOHOCTh, TYProp, MUHEpPaIbHbIE
BelecTBa, OydepHbIe CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnsate 0COOEHHOCTH
XUMHUYECKOT0 COCTaBA KIIETKH.
Paznuuare Makpo-, MUKpPO- U
YIBTPAMUKPO3JIEMEHTHI, BXOAIINE

B COCTaB KMBOI'0 U UX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOWCTBA
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XUMHYECKHUX PJIEMECHTOB B JKUBOM
IPUPOJIEN.

Tabmuipl u cxembl: «Ileprogmaeckast
Ta0JIMIIAa XUMUYECKUX DJIEMCHTOBY,
«CTpoeHune MONEKYJIbI BOJBI»,
«BelecTBa B COCTaBe OPraHU3MOB)

BOJIbI; OOBSACHSTH MPUUYUHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUU B KJIETKE.
[Toka3pIBaTh poJib KATHOHOB U @HWOHOB
B 00CCIIEYEHUHN MPOIECCOB
KHU3BHEICATCILHOCTH (OCMOPETYJISIINS,
CO3/IaHHEe MEMOPAHHOTO TIOTCHIIHAIA,
perymsius paboThl OEJIKOB), padOThI
Oy(depHBIX CUCTEM.

Y cranaBnmBaTh B3aUMOCBSI3b CTPOCHUS
1 (DYHKIIUA HEOPTaHUIECKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEILIECTBA KJIETKU —
Oenku

Oprannveckue BEIIeCTBa KIETKHU.
buonornueckue nonumepsl. benku.
AMWHOKHUCIIOTHBIN COCTaB OEJIKOB.
CtpyKTyphl OEITKOBOM MOJICKYJIBI.
[lepBuuHas cTpykTypa Oenka,
NenTuaHas cBsi3b. BropuuHas,

TPETUYHAs, YETBEPTUYHASI CTPYKTYPBL.

Jenaryparusi. CBoiicTBa O€JIKOB.
Knaccudukanus 6emkoB.
buonornueckue GyHKIMy 6EIKOB.
Ilpuonwi.

JleMmoHcTpanuu

[Toptper: JI. [TomuHr.

Tabauue! u cxembl: «CTpoeHue
MOJIEKYJbI Oenka», « CTpYKTYpbl
OEJIKOBOW MOJIEKYJIbD.

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHSATUI: MOHOMEPHI, OJIUMEPHI, OEITOK
(IpoTeuH), MenTul, AMUHOKHUCIIOTA,
MENTUIHAS CBA3b, MOJIUIENITH],
JeHaTypalnus, peHaTyparus,

00 ymsipHbIe U GUOPHILISIPHBIEC OENKH,
MIPUOHBI.

XapakTepu3oBaTh OEIIKU, UX
CTPYKTYPHYIO OpraHu3aluio u (yHKIUU
(cTpyKTypHas, SHEpreTuIecKas,
CUTHaJIbHAsI, pEryJIATOpHAa,
JBUTATENIbHAS, 3alllUTHAS,
(dbepMeHTaTUBHAs).

Ha3piBaTh XMMHUYECKHE OCHOBBI
(bopMUpOBaHUs CTPYKTYp OEITKOBOM
MOJIEKYJIBI.
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OOopynoBanme: XuMHYECKas MOCyaa 1
o0opy0oBaHueE,

JlaGopaTopHas padora
«OOHapykeHre OEIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIU»

[IpuBouTh MpuMepsl PUOPUILISAPHBIX,
100 YIISIPHBIX OEJIKOB.

BbINOTHATE KaueCTBEHHbIE peaKuu
Ha oOHapyKeHHe OEJKOB B KIIETKE;
OOBSICHITH TIOTYYCHHBIE PE3YIbTATHI

4.3 | Oprannueckue YraeBoabsl. MoHOCaxapu/bl, PackpeiBath cogepxanre TEpPMUHOB U
BEILECTBA KIJIETKU — IUCaxapyuibl, OJINTOCAXaPUIbI U MOHSATHUH: YIJIE€BOJbI, MOHOCAXapHU/IbI,
YIJIEBOJIBI nonucaxapuipl. OOLIUHI MJIaH CTPOCHUS | AMCaXapUibl, OJUTOCAXapU/IbI,

U QUBHKO-XMMUYECKHE CBOMCTBRA noJjicaxapu/ipl, III0K03a, pudo3a,
yriaeBoaoB. buonornyeckue pyHkuuu | ge30kcuprod03a, 1aKTo3a, MalbTo3a,
YIJIEBOJIOB. caxaposa, Kpaxmal, IJIMKOr€H,
JdemoHcTpanumn [EJIJII0JI03A.
Tabauue! u cxembl: «CTpoeHue KnaccuguuupoBaTs yrieBoibl
MOJIEKYJN YTIEBOAOBY 10 CTPOEHHUIO U NIEPEUUCIISITh UX
GyHKUIMH.
[TpuBoaUTH pUMEPHI PAZTUUHBIX
YIJIEBOJIOB (MOHOCAXapH/IOB,
JIMCAXAPUJIOB, OJINTOCAXAPUJIOB,
noJiucaxapuoB)
4.4 | Opranunueckue Jlununet. ['unpopunsHO-TUAPODOOHBIE | PacKkpbiBaTh Cofep:KaHUE TEPMUHOB U

BCIICCTBA KIICTKH —
JINTIMABI

cBoricTBa. Knaccuduxarus 1unuaos.
Tpurmuuepunsl, hpochonunuabl, BOCKH,
crepouipl. buonornueckue GyHKIUU
munuaoB. OO1me cBolcTBa
OMoNOrnyecKux MeMOpaH — TeKy4ecCTb,
CITOCOOHOCTH K CaMO3aMbIKAHUIO,
MOJTYIIPOHUIIAEMOCTb.

MOHATUHN: JTUMUABI, TPUTITAIICPUIBI,
dhochoaunuabl, BOCKU, CTEPOUIBI,
JUTOTIPOTEUHBI, TIIUKOJIUITUIBI.
KnaccudunmpoBats Iunmasl

M0 CTPOCHUIO; XapaKTePU30BaTh UX

byHKIIUN
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JleMmoHcTpanum
Tabnuub! u cxembl: «CTpoeHue
MOJIEKYJI JINTIHIOBY

4.5

HykneuHnossie
KUCI0Thl. CTpOoeHUE U
¢byaxnuu JJHK, PHK,
ATD

Hyxneunossie kucnorsl. [JHK n PHK.
CrpoeHue HyKJIEHHOBBIX KUCJIOT.
Hyxkneoruner. [puHumun
KoMIuIeMeHTapHoOCTH. [IpaBuio
Yapradda. Ctpykrypa IHK — npoiinas
cnupaib. MecToOHaX0XKIEHUE U
ouonornueckue Gpynkuun JJTHK. Buss
PHK. ®yukunu PHK B kietke.
Crpoenune monekynsl ATO.
Makposprudeckue CBsi3u B MOJICKYJIE
AT®. buonornueckue QyHkiuu ATO.
BoccraHOoBIIEHHBIE IEPEHOCYNKH, UX
(GyHKIUU B KIETKE. /[pyeue
HyKneosuompugocpamol (HTD).
Cexsenupoanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU,
NpPOMEeoMUKU.

JdeMoHCcTpanuun

IToptpertsl: [Ix. Yorcon, @. Kpuk,

M. Vunkunc, P. ®pankiun, ©. Canrep,
C. Ilpy3unep.

Tabaune! u cxemsbl: «HykiienHoBbie
KUCJIOTBI, «CTpOEHHE MOJIEKYJIbI
ATDy.

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSATUH: IE30KCUPUOOHYKIIEHHOBAS
kucnorta (JIHK), pubonyknenHoBas
kucnora (PHK), HykineoTun, HyKI€o3u/I,
a30TUCThIE OCHOBAHUSI, aICHUH, T'YaHUH,
UWTO3WUH, TAMUH, YpaluJ,
KOMILIEMEHTapPHbIE OCHOBAHMS,
angeno3uHtpudocdar (ATD),
MaKpO3PrudecKas CBssb,
CEKBEHUPOBAHUE, TEHOMUKA,
TPAaHCKPUNITOMUKA, POTEOMUKA.
XapakTepru3oBaTh, OMUCHIBATH U
CXeMaTU4YeCKH U300pakaTh CTPOSCHUE
nykieornaa JIHK u gBoriHOM cimpanu
JIHK, cexBenupoanue JIHK.
OnuceiBath npoiiecce permkanuu JJHK
B KJIETKE U Ha3bIBaTh €ro
OMOJIOrHYECKOe 3HAUCHHE.
Xapakrepu3oBatb ¢pyakuuu JTHK.
Paznmuuate ctpykrypy n pynkunn PHK.
OnuchiBaTh MPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATh HYKJIEMHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepru30BaTh 0COOEHHOCTH

50



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOn€HHBIH YPOBCHB )

OOopynoBanme: XxuMHYECKas MOCya 1
o0opy0BaHHUE.

JlaGopaTopHas padora
«HccnenoBanue HyKJIEMHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMUHbBIX

ctpoeHus U pyHkunu ATO.
®opMynupoBaTh U O0BACHATH NPUHIINIL
KOMIIJIEMEHTAaPHOCTH U IIPABUIIO

Yapradda

OpraHU3MOB)
4.6 | Meronbl CTpYKTYpHOI 1 CrpykTypHas O6MOJIOTHS: PackpeiBaTh conepkaHue TEPMUHOB U
OuoIoruu OMOXUMUYECKHUE U OMOpU3NIECKre MOHSITUI: MOJIETUPOBAHUE,
UCCIIEIOBAHUS COCTaBa U KOMITbIOTEPHBIN J13aliH.
IPOCTPAHCTBEHHOU CTPYKTYPbI [lepeuncnsiTh MepceKTUBHbBIC
ouomonexyin. Mooenuposanue HAIPABIICHUS] HAYYHBIX MCCIIEI0BAHUN
CMpPYKMypsl U QYHKYULl OUOMONEKYT U | B CTPYKTYPHOU OMOJIOTHH, PACKPBIBATh
ux xomnaexkcos. Komnvromepnuiii WX 3HAYCHUE /I MECTUIIUHBI 1
OU3AUH U OP2AHUYECKULL CUHME3 CEJILCKOT0 XO35IMCTBA
OUOMONIEKYN U UX HENPUPOOHBIX
anano206
HToro yacoB o teme 10
5 | Tema «Ctpoenne u GyHKIMN KJIETKN»

5.1 | Tumbl KIETOK. 1 Tunel KJIETOK: FyKapruoTUYecKas 1 PackpbiBaTh conepxaHue TEPMUHOB U
[Ipokapuoruyeckas npokapuoTuieckas. CTpyKTypHO- MOHSITHI: TPOKAPUOTHYUECKAs KIIETKA,
KJIETKA (GyHKIHOHATBHBIE 00pa30BaHUS KJIETOYHAsl CTEHKA, MYPEUH,

KJIETKHU. (dboToCHHTETHYECKHE MEMOpaHBI,

CtpoeHne NpoKapruoOTUYECKON KIIETKH.
Kiierounas creHka OakTepuil U apXxeu.
Oco0eHHOCTH CTPOCHHUS
reTepoTpodHOI U aBTOTPOGHOIMA

(bnareyvH.

XapakrepuzoBarb pOpMy U pazMepsl

MIPOKAPUOTUYECKUX KIIETOK; (YHKIUU
TE€HETHYECKOrO arapaTa IpoKapuoT.
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IIPOKAaPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOLIEHO3AX.
JdemoHcTpanumn

Tabmuip! u cxeMbl: «CTpoeHue
HYKapUOTUYECKOHN KIETKN», «CTpoeHue
IPOKAPUOTUUECKOMN KIETKU

OnuceIBaTh MpoIecce
CIIOpooOpa3oBaHusl, OTMEYATh €ro
3HAYCHUE ISl BBDKUBAHUS OaKTepuid
MIPH YXYAIICHUH YCIIOBUMA
CYIIECTBOBAHMUS.

OnuceIBaTh pa3MHOKEHUE MTPOKAPHOT.
OrneHnBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Ctpoenue
HYKapUOTUYECKON
KJICTKHU.
IToBepXHOCTHBIN
anmnapar KJIETKH

CrtpoeHue U PyHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIIETKHU.
[Inazmarnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa
J1a3MaTUYeCcKOd MEMOpPaHBbI.
TpaHcnopT BemecTB Yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (muddy3usi, odneruénnas
muddy3ust), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCHIOPT).
[TonynpoHuiiaeMocTs MeMOpaHHbI.
Pabora Harpuii-kanreBoro Hacoca.
DHJIOIUTO3: TUHOLUTO3, (PArouTo3.
Ox3ounto3. Kinerounas creHka.
Crpykrypa u HQYHKIIUU KIETOYHOMN
CTEHKH PacTeHHi, pHOOB.
JleMmoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHUE

PackpeiBaTh conepxaHue TEPMUHOB U
HNOHATUI: IJIa3MaTHYecKas MeMOpaHa
(mmazManeMma), KUIKOCTHO-MO3anvyHast
MOJIe/b, MEMOpaHHbIE OCJKU
(nepudepuyeckue, HHTErpaibHbIE),
IMKOKaNuKC, 1uddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(haromuTo3, MUHOIIUTO3, SK30IIUTO3,
KJIETOYHAsl CTEHKA, MJIa3MOJECMBI,
CUMILIACT.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTpOEHUS U (PYHKIUU DYKapHUOTUUECKON
KJIETKW; TPAHCIIOPT BELIECTB

yepes I1a3MaTHYecKyro MeMOpany:
ITACCUBHBIN ¥ aKTHUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAJIOB; padoTy
HaTPHII-KaJIHEeBOr0 HACOCA; CTPYKTYPY U
(YHKUMM KIETOYHOW CTEHKH pacTEeHUM
U TpuOoB
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KUBOTHOM KIIETKW», «CTpoeHue
PaCTUTEIBHON KIIETKN.
OO0opynoBaHme: CBETOBOI MUKPOCKOIT;
MUKPOIIpENnapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3ydyeHne CBOMCTB KJIETOYHOU
MeMOpaHbI»

5.3

[luTonnazma u e€
OpraHoU/Ibl

[uronnasma. I{uto3omb. LluTockener.
JIBi>keHue 1UTorIa3Mbl. OpraHou/ bl
kieTku. OqHOMeMOpaHHbBIE OpTraHOUIbI
KJIETKU: SHJIOTIJIa3MaTHYECKas CETh
(BIIC), anmapat ["onb1Ku, TU30COMBI,
UX CTpoeHue U PyHKIUH. B3auMocBs3b
OJITHOMEMOPAHHBIX OPTaHOUI0B KIICTKH.
CrpoeHnue rpanyJIIpHOr0 PETUKYIIYyMA.
Mexarnusm nanpasnenus dbenxos ¢ IIIC.
Cunre3 pacTBOpuUMBIX O6enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJsipHBIN) SHIO0IIA3MATUHIECKUI
petukynaym. CexkpeTopHas ¢yHKIIHS
anmapata ['onsxu. Moouguxayus
benkos 6 annapame 1 01604cu.
Copmuposka benkos 6 annapame
T'onvoorcu. TpancOpPT BEIIECTB

B KJIeTKe. Bakyosu pacTUTeIbHBIX
kierok. Kiierounsii cok. Typrop.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUI: UTOIIa3Ma, [IUTO30b,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpTaHOM/IbI, SHOIITIa3MaTHIECKast CETh
(BIIC), anmapat ["onbaku, TU30COMBI,
BaKyoJIlb, puOOCOMBI, aBTOJIU3,
BE3HWKYISIPHBIN TPAHCITOPT,
MEPOKCHCOMBI, KJIETOYHBIN COK, TYProp,
MUTOXOHIAPUH, KPUCTHI, TUIACTUIBI,
XPOMOILIACTHI, JICHKOIIJIACTHI,
XJIOPOIUTIACThI, CTPOMA, I'PaHBI,
TUJIAKOUI, JTaMeJlIa.

XapakTepu30BaTh UTOILIA3MY
HYKapUOTUYECKOMN KIIETKU;
KJIaCCU(UIIUPOBATH OPTaHOUIbI

B 3aBUCHMOCTH OT OCOOEHHOCTEH UX
CTpoeHUs (0OJHOMEMOpPAHHBIE,
JIBYyMEMOpaHHbIE, HEMEMOPAHHBIE);
OMUCHIBATh (PYHKITUH KaXJOTO
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[TonyaBTOHOMHBIE OpraHOU bl KIETKHU:
MUTOXOHAPUH, TIIIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u
nracmuo. Cumbuozcenes

(K.C. Mepeockosckuui, JI. Mapeynuc).
CrtpoeHue U PyHKIIMM MUTOXOHAPUHN U
wiactul. [lepBuunble, BTOpUYHBIE U
CJIOXKHBIE TIIACTUBI
(hOTOCHHTE3UPYIONTUX IYKAPUOT.
XJIOpOIUTACTHI, XPOMOIJIACTHI,
JIEMKOIUIACTHI BBICIINX PACTEHUM.
JleMmoHcTpanuu

IToprpersl: K. C. MepexkoBCKui,

JI. Maprynuc.

Tabmuip! u cxeMbl: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHUE
KUBOTHOM KIJIETKW», «CTpoeHue
pacTUTENbHON KIeTKU», «CTpoeHue
MUTOXOHJIPUIY.

O0OopynoBanme: CBETOBOWM MUKPOCKOIT;
MUKPOIIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«3ydyeHue ABUKEHUS IUTOIIa3Mbl

B PACTUTETBHBIX KJIETKaX).
JlaGopaTopHas padora
«HccnenoBanue miaa3Monamnsa

OpraHou/a B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHKJICTOYHBIM ITHIIIEBAPECHUEM,
€ro 3Ha4YCHHUE ISl OpraHu3mMa.
OTMmeuaTh 3HAUCHHE ITUTOCKEIICTA;
XapaKTepU30BaTh €T0 JICMEHTHI
(MUKPOTPYOOUKU, MUKPO(DHUIAMEHTHI,
IIPOMEXYTOYHBIC (DHIIAMEHTHI), UX POJIb
B JKM3HEICATEIILHOCTH KIIETOK U TKaHEH
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" ACTIIIa3MOJIM3a B PACTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpaHHbIe HemeMOpanHble OpraHoHuIbl KJIETKA PackpeiBaTh conepkaHue TEPMUHOB U
OpraHOM bl KJIETKU Ctpoenue u PyHKIIMU HEMEMOPAHHBIX | TIOHSTHI: pudocoMa, MOJIMCcOMa,

OpPraHouJ10B KJIETKU. PUOOCOMBI. MUKpPOTPYOOUKH, TyOYJIUH, KIETOUHBIHI
IIpomesicymounvle punamenmat. HeHTp (LIeHTpocoMa), HEHTPUOJIH,
MuxkpodunameHTsl. Axmunogvle neHTpocdepa, )KIyTUKH, PECHUYKH,
Mukpoghuiamernmol. MpllliedHbIC 0azaabHOE TeJbIIC.
KJIETKU. AKMUuHo8vle KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HeMblUeYHbIX KIeMmOK. OpPraHoOM/Ibl KIETKH, UX CTPOCHUE U
Muxkpotpy6ouku. Knetounslii eHTp. GyHKIIUU
CtpoeHne 1 IBUKEHHE KIYTHKOB U
pecHnuek. MukpoTpyOouku
uutoriazMel. Llentpuons. berxu,
accoyuupoeanmvle ¢
MUKpogurameHmamu u
Mukpompyboukamu. MomopHvlie benxu.
JemoHcTpanumn
Tabnuub! u cxembl: «CTpoeHue
KUBOTHOM KJIeTKW», «CTpoeHHe
pacTUTENbHOM KIETKU»

5.5 | CrpoeHue u pyHKIUH Snpo. Obonouka siapa, XpOMaTHH, PackprpiBaTh cofepkaHue TEPMUHOB U

snpa

KapuoIia3Ma, SAPBIIIKU, UX CTPOCHUE
1 QyHKIUU. S nepHbIi OEIKOBBIM
matpukc. [IpocTpancTBeHHOE
PacIoIoKeHHE XPOMOCOM

B HHTEP(A3HOM sIIpe.

MOHATHUH: AJIPO, sJEepHAst 000JI0UKa,
SJIEPHBIE TIOPBI, HYKJIEOIIa3Ma
(kapuoriazMa), TeHOM, XpOMaTHH,
yXpOMaTHH, FETEPOXPOMATHH,
SIIPBIIIKO, XPOMOCOMBI, IICHTPOMEPA,
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Jyxpomamun u 2emepoxpomMamu.
benku xpoMaTtrHa — rHCTOHBI.
Jlunamuka s0eproii 06010uKU

6 Mumo3se. foepuulil mpaucnopm.
KneTouHnsle BKIIFOUCHUS.
JdemoHcTpanumn

Tabnuibl U cxeMbl: «Sapo»

KHUHETOXOP, KJICTOUHBIEC BKIIOUCHHUS.
XapakTepu30BaTh KJIECTOUYHOE A/IPO KAK
LEHTpP yNPaBJICHUS
KU3ZHEACATEIbHOCTBIO KIETKH;
T€HEeTUYECKUH armnapar KJIeTOK
IYKapuoOT, CTPOCHUE U () YHKIIUHU
XPOMOCOM.

OnuckIBaTh CTPYKTYPBI sJIpa U UX
B3aUMOCBSI3b C OPraHOUIAMU
LATOIIa3Mbl

5.6. | CpaBHuTenbHAs
XapaKTepUCTHUKA
KJIETOK DyKapuoT

CpaBHUTENBbHAS XapaKTEPUCTUKA
KJIETOK 2YKapuoT (pacTUTEILHOM,
KUBOTHOU, TPUOHOI).
JemoHcTpanum

Tabauuel u cxembl: «CTpoeHue
AYKAPUOTUYECKON KIIETKNY,
«CTpoeHne KUBOTHOM KIIETKU,
«CTpoeHne pacTUTEIIbHON KIIETKI.
O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKPOIIPENapaThl pACTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHasi padora
«/3yueHune CTpoeHUs KIIETOK
pa3’IMYHbIX OPTAHU3MOB

XapakTepu30BaTh TUIIbI KJIETOK
AYKapHUOT: PacTUTENIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXYy COO0M CTpOEHUE U
KUZHEACATEITbHOCTh SYKAPUOTUYECKHUX
KJIETOK M POJIb TPOKAPUOT

B OMOIIEHO3aX

Hroro uacosB 1o reme
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Tema «O0MeH BEIIECTB M NIPEBPAIICHUE SJHEPTUMA B KIIETKE»

6.1

OOMEH BeIecTB —
METa00IU3M

3

AcCUMUIIATIUS U AUCCUMUIIALINS —
JIB€ CTOPOHBI MeTabou3Ma. Turmbl
oOMEHa BeIeCTB: aBTOTPO(HBIN U
reTepoTpodHbIi. YdacTue KUciopoaa
B OOMEHHBIX IIpolieccax.
DHepreTudeckoe o0ecreueHne KIeTKu:
npeBparieHue AT® B 0OMEHHBIX
npoueccax. DepmMeHTaTUBHBIN
XapaKkTep peakuHil KJIETOYHOrO
meTabonauzma. GepMeHThI, UX
CTPOCHUE, CBOMCTBA U MEXaHU3M
neiictBus. Kodhepmentel. OTnuuus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB. beaKn-akTUBaTOpHI U
OeNKN-UHTUOUTOPBI. 3aBUCUMOCTh
CKOPOCTH (hepPMEHTATUBHBIX PEAKIIH
OT Pa3IUYHBIX (PaKTOPOB.
JdeMoHCcTpanuu

Tabauie! u cxembl: «DOTOCUHTE3,
«DHEpreTuYecKuii 0OMeH»,
«buocunres 6enka», «CTpoeHue
dbepmenTa», «XeMOCUHTE3Y.
O0opynoBanme: CBETOBOW MUKPOCKOIT;
000OpyI0BaHKE /IJIsl PUTOTOBJICHUS
MTOCTOSIHHBIX U BPEMEHHBIX
MUKPOIIPENapaToB.

PackpeiBaTh conepxaHue TEPMUHOB 1
MMOHATHI: OOMEH BEIIECTB
(MeTaboJ3M), aCCUMIIISAIIUS
(arabomm3m), WM TIIIACTHYECKUN
O0OMEH, TUCCUMUJISTINS (KaTaboIu3M),
WJIA SHEPreTUUEeCKUii 0OMeH,
aBTOTPO(PBI, reTepoTpodbl, aHAIPOOHI,
a’poObI, GEePMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpaTHas cienu@uIHOCTb,
KO(epMEHTBI, OEIKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

[lepeyucnsate 0COOEHHOCTH
MJTACTUYECKOTO U DHEPreTHUECKOTO
oOMEHa B KJIETKE; YCTaHABIUBATh
B3aMMOCBSI3b MEXKTy IJITACTUYECKUM U
SHEPIeTUICCKUM OOMEHOM.
Paznuuate TUTIBI OOMEHa BEIECTB:
aBTOTPO(MHBIN U TETEPOTPOQHBIIA.
[Toka3bIBaTh poJib KUCIOPOJA

B OOMEHHBIX MpoIieccax.
CxemaTuyecku U300pakaTh CTPOCHHE
dbepmeHTa.

Otnnuatb GpepMeHTHI

OT HEOPTraHWYECKUX KaTaJIN3aTOPOB U
OTIPECIIATh X POJTh

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlaboparopHasi pabora

«M3yueHne KkaTaauTUIEeCKOU
aKTUBHOCTHU (DEpMEHTOB (Ha IIpuUMepe
aMUJIa3bl UK KaTaJla3bl)y.
JlaboparopHasi pabora

«3yuenune hepMeHTaTUBHOTO
pacuienieHus MepoKCHIa BOJOPOIa

B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

B IMPOMBIIIEHHOCTH, B MEAUIIMHE,
B IIOBCEJIHEBHOM >KM3HH YEJIOBEKa.
CTaBUTH PKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MEPOKCH/Ia3bl, aMHJIa3bl, OOBICHATH
MOJTyYEHHBIE PE3YJIbTaThI

6.2

ABTOTpO(HBIN THIT
oOMeEHa BEIIECTB.
dotocunTes

[lepBUYHBIN CUHTE3 OPraHUYECKUX
BEIECTB B KJieTke. DOTOCHHTE3.
AHOKCU2EHHDIU U OKCUSEHHDIU
gdomocunmes y bakmepuil.
Ceemocobupatowue nuemernmsl u
nu2MeHmvl peaKyuoHHO20 YeHmpa.
Pose xnoporutactoB B npouecce
dbotocunTe3a. CBeTOBas M TEMHOBAs
¢daspl. Domoovixanue, Cz-, Ca-

u CAM-munwvi hpomocunmesa.
[TponykTUBHOCTH (POTOCUHTE3A.
Biustnue paznudyHbix pakTopoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HAUCHUE
(dhoTocuHTE3A.

JleMmoHcTpanuu

Hoprperst: [Ix. [Ipuctim,

K. A. Tumupsses.

Tabauier u cxembl: «DOTOCHHTE3Y

PackpbiBaTh conepxaHue TEPMUHOB U
HMOHATUH: (OTOCUHTE3, (Da3bI
dhoTocuHTE3a (CBETOBAsI, TEMHOBAs),
dhotonu3s, hochopunrpoBaHue, UK
KaneBuna, HA JI®+ (nepeHocuuk
BOZIOpOAA).

XapakTepu30BaTh MJIACTHUECKUI OOMEH
Kak dTall o0Iero oOMeHa BEILECTB;
coObITHs OTOCUHTE3A (PeaKIIun
CBETOBOW U TEMHOBOM ¢a3); poib
XJIOPOIIACTOB B MPOIlECCe
dhoTocuHTE3A.

BbIABISATE NPUYUHHO-CIICICTBEHHBIE
CBSI3M MEX]1y MOTJIOIIEHUEM COJTHEUHON
SHEPTUH XJIOPOPUIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXO/THBIC BEIIECTBA,
KOHEYHBIC MPOTYKTHI M YCIIOBHS
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ITPOTEKAHUSI PEAKLUI CBETOBOU U
TEMHOBOM (a3 poTocuHTE3A.

VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
(OTOCHHTE30M U JIbIXaHUEM; CBETOBOM
Y TEMHOBOM peakuusiMu (pOTOCUHTE3A.
OuenuBaTh 3HaUeHUE (POTOCUHTE3a
JUIA JKA3HHU Ha 3eMIie

6.3 | ABTOTpOdHBII THIT XemocunTtes. Paznoobpasue PackpeiBaTh conepkaHue TEPMUHOB U
oOMe€Ha BEIECTB. OpPraHU3MOB-XEMOCUHTETHUKOB: NOHSATUN: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUPUIUPYIOLTUE OaKTEPHH, OOBSICHUTH CYLTHOCTh XEMOCHUHTE3A,
&Kese300aKTepuu, cepoOaKkTepu, packpbIBaTh €ro 3HaueHue B orocdepe.
BOJIOPOJIHbIE OAKTEpHUH. 3HAYEHUE [IpuBOOUTE MPUMEPHI
XEMOCHHTE3a. XEMOCHUHTE3UPYIOLINX OaKTEpHil
JemoHcTpanum (auTpuduIMpyrONIe OAKTEPHH,
Ioprpetsl: C. H. Bunorpaackui, &Kese300aKTepuu, cepoOaKkTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabmuiel u cxembl: «DOTOCUHTESY, XapaKTepU30BaTh UX
«XeMOCHHTE3» KU3ZHEJEATEIbHOCTD.
JlaboparopHuasi padora CocTaBisATh ypaBHEHUS PEAKIINI
«CpaBHeHue mpoueccoB (POTOCUHTE3a U | XEMOCUHTE3A.
XEMOCHHTE32» CpaBHUBATh XEMOCHHTE3
¢ (b OTOCHHTE30M
6.4 | DHepreTuueckuii AHa’poOHbIe opraHu3Mbl. Buibl PackpeiBaTh conepKaHue TEPMUHOB U
oOMeH — OposxeHus. [IponykTel OpOKEHUS U UX | TIOHATUM: ATAlbl FHEPTETUUECKOTO
JUCCUMUIISLUS HCITOJIb30BAaHUE YEIIOBEKOM. oOMeHa — MMOATOTOBUTEIbHBIMH,

AHa3po0HbIE MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUU U

OECKUCIIOPOIHBIN (aHAIPOOHBI),
KHUCJIOPOAHBIN (a3pOOHBII ); TIIMKOIIN3,
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BO30yUTENN OOJIE3HEN.

ABpoOHBIE OPraHU3MBbL. DTarbl
HEPIreTUYECKOro 0OMeHa.
[ToaroroBurenbHbIN 3TaM. | THKOIN3 —
OECKHUCIOPOIHOE pacIIEIICHUE
TJTFOKO3BI.

buonorudeckoe okucieHue, uiu
KJIETOYHOE JibixaHue. Poib
MHTOXOHJIPUH B IPOLECCAX
OMOJIOTHYECKOTO OKUCIICHUSI.
[uknnueckne peakuu.
OxkucnutenbHOe GochopriupoBaHueE.
DHepaus membpanHo2o spaouenma
npomoros. Cunmes AT®: paboma
npomonHou ATD-cunmaseoi.
[IpeumyiiecTBa a3poOHOTO MYTH
0oOMEHa BEILECTB Nepe/l aHaIPOOHBIM.
D¢ hHeKTUBHOCTD YHEPreTUYECKOTO
oOMeHa.

JdeMoHCcTpanuu

[Toptpersl: B. A. Durenbrapar,

I1. MuTuemnn.

TaOauuel v cxembl: « IHEPreTUYeCKUun
oOMeH».

JlaGopaTopHas padora

«CpaBHEHHUE TIPOIECCOB OPOKEHUS U
JIBIXAHUS)

OpoxkeHne, OUOJIOrHYECKOe OKUCICHUE
(mbrxanwme), nuki Kpeoca,
okuciurenbHoe hocPopuIrpoBaHue,
MIPOTOHHBIN TPATUEHT, TPOTOHHAS
AT®-cunTaza.

[lepedyucnsaTe 0COOEHHOCTH
IHEPreTUYECKOTr0 OOMEHA B KIIETKE.
OnuceIBaTh ATAIBI YHEPTETUIECKOTO
oOMeHa (ITOATOTOBUTEIbHBIMH,
OECKHUCIIOPOIHBIN, KUCIOPOIHBIN) U
CPaBHHMBATh UX MEX]Y COOOM.
XapaKkTepu30BaTh PEaKIUy TITHKOJIN3a,
OpOXKEeHMsI, KJIETOYHOTO JIbIXaHUS.

VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
TJIMKOJIN30M, KJIETOUHBIM JbIXaHUEM U
cuHTe30M MoJieKys1 ATO.

CocTaBisaTh ypaBHCHHUS OCHOBHBIX
ATAIOB YHEPreTUUECKOro 0OMeHa

B KJIETKE.

PaccunthiBaTh YHEPTETUYECKYIO

3¢ (HEKTUBHOCTH TTIUKOIN3a U
OMOJIOTUYECKOTr0 OKUCICHHUS.
Ha3pIBaTh HCXOMHBIE BEIIECTBA,
KOHEYHBIC MPOTYKTHI M YCIIOBHS
MIPOTEKAHMS PEeAKIINI YHEPTEeTUUECKOTO
oOMeHa.

CpaBHMBATh 3HEPreTUYECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOIHOTO U
KHCIIOPOJHOTO 3TAIOB KOHEYHBIE
MPOJYKTHI U YCIIOBUSI IPOTEKAHUS
peaxIuii SHEPreTUYecKoro ooMeHa
AHEPreTUYECKOro ooOMeHa

Hroro yacoB o teme 9
7 | Tema «HacaeacTrBeHHass HH(pOpMALMS U peajn3anus e€é B KJIeTKe»
7.1 | Peakuuu MaTpuyHOro 2 Peaknuy MaTpu4HOro CHHTE3a. PackpbiBaTh conepxaHue TEPMUHOB U

CHHTC3a

[IpuHIMIT KOMIUIEMEHTAPHOCTH

B PEAKIHSAX MATPUYHOTO CUHTE3A.
Peanmsanus HaciencTBeHHOM
uHdopmaru. I'eHeTnyeckuii Ko, ero
cBorcTBa. Tpanckpunuus —
Marpuunbii cuHTe3 PHK. IIpuHImne:
TPAHCKPUIILIUU: KOMILUIEMEHTAPHOCTb,
AHTUNAPAJUICIIBHOCTD,
acuMMeTpuuHocTh. Co3pesanue
mampuynwix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.
JeMoHcTpanuu

IHoprper: H. K. Konbuos.

Tabmuier u cxembr: «bruocuaTe3
Oenkay, «I'eHeTHUecKu Kom»

MOHSATHUM: I'€H, TEHETUYECKUI KO/I,
KOJIOH (TPHUILIET), CTOM-KOJOHBI,
MaTpulla, MaTPUYHBIN CUHTE3,
tpanckpuniusi, PHK-noanmepasa,
MIPOMOTOP, CIUIANICUHT, UHTPOH, SK30H.
XapakTepHu30BaTh peakiui MaTPUYHOTO
CUHTE3a, CBOMCTBA FT€HETUYECKOr 0 KOJIa.
OnuchiBaTh TANbl TPAHCKPUIIIIUUA U
TPAHCIISIUN; YCTAaHABIUBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIIUN

B KJIETKE; CXEMaTUYECKU U300paxarhb
MAaTPUYHBIE PEAKIIUH TPAHCKPUIIUU U
TPAHCISAIUHN.

Pemrats Ononoruueckue 3a1auu Ha
OTpeJIeTICHNUE MOCIeA0BATEILHOCTH
nykseotuaoB JIHK u MPHK, npumensis
3HAHUS O PEAKIUSIX MATPUYHOTO
CUHTE3a, TCHETUYECKOM KOJIE,
MIPUHILINIE KOMILUIEMEHTaApPHOCTH
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7.2 | Cunres Oenka Tpancnsanus u €€ Tanbl. Y4acTue PackpeiBath copepxanne TEPMUHOB U
tpancnoptabeix PHK B OuocunTese MOHSATHN: TPAHCIIALMUS, aHTUKO/IOH,
Oenka. YcioBusg OMocuHTEe3a OeJIKa. TPHK, amunoanmn-tPHK-cuaTeTasa
KonupoBanrne aMuHOKUCIOT. Poiib (xomaza), nompudocomMa (rmoamcoma).
pubocoM B OMOCHHTE3€E OeTKa. XapakTepu30oBaTh CBOMCTBA
JleMoHCcTpan UM T€HETUYECKOro KOJIa.
Tabauiet u cxembl: «bruocunTes OnuckIBaTh Tabl TPAHCIALMH U
oenkay», «I'eHeTnyecKuii Ko CXEMaTUYeCKH U300pakaTb MaTpUYHbIE
pEeaKiu TPAHCIISIIUU.
PemaTte Ononornyeckue 3agadu
Ha onpenenenne aHTukogoHoB TPHK,
MOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJie Oelika, MPUMEHSIs 3HAHUS
0 peaKkIusX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJE, IPUHITUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3mbl CospemeHnbvie npedcmasieHus. PackpsiBaTh copep:kaHre TEPMUHOB U

SKCIIPECCHUH I'CHOB

o cmpoenuu 2enos. Opranuzanus
Tr€HOMAa y MPOKAPUOT U dYKApHUOT.
Perynsinus akTHUBHOCTH I'€HOB

y npokapuot. ['unoresa onepona

(®. XKako0, XK. Mano).

Mounexynapnvle mexanusmvl SKCNpeccuu
2enos y aykapuom. Ponb xpomamuna

6 pe2ynayuu pabomwl 2eHog. Perymsauus
OOMEHHBIX MPOIECCOB B KJIETKE.
Knerounsiit romeocras.

MOHSATHUI: OIIEPATOP, ONEPOH,
CTPYKTYpPHbIE T€HbI, TPOMOTOP,
penpeccop.

OnuckIBaTh CTPYKTYpY T'eHOMa
IPOKAPUOT; XapaKTepU30BaTh padboTy
HUHYIIUOEIHHOTO U PENPECCUOETHLHOTO
OIEpOHaA.

Breinenste CTpyKTYypHYIO U
PETYJIATOPHBIC YACTH TeHA DYKAPHOT.
CpaBHUBATH MPOIIECCHI IKCIIPECCUU
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JleMmoHcTpanum
Tabauuel ¥ cxembl: «brocHUHTES
Oenkay, «l'eHeTHUeCKU KOI»

TCHOB Y IPOKAPUOT W DYKAPHOT.
XapakTepu30BaTh TUIIOTE3Y ONEPOHA
(d. XKaxo0, XK. Mano).

OnuceIBaTh MEXaHU3M TOIJICPIKAHUS
KJIETOYHOT'O TOMEOoCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouosorus

Bupycsl — HekieTouHbIe (POPMBI JKU3HU
1 oOnuratHbele mapa3uThl. CTpoeHUE
IPOCTBIX U CIOXKHBIX BUPYCOB,
pETPOBUPYCOB, OakTeprodaros.
Kusnennwiti yuxn J{THK-codepocawux
supycos, PHK-cooepaicawux eupycos,
baxmepuogazos. Obpamuasi
MPAHCKpUnyusi, pegepmasd,
unmezpasa.

BupycHbie 3a00oneBaHus YeIOBEKa,
KUBOTHBIX, pacteHuid. CITA/I,
COVID-19, conuanpHble U
MEUIIMHCKUE TIPOOIIEMBI.
buoungpopmamuxa: unmezpayus u
anau3 ooavuux maccueos («bigdatar)
CMPYKMYPHLIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonocuu u
meouyune. IIpoepammupyemvole
@dyuxyuu 6enxos. Cnocobwvt docmasku
JleKapcme.

JdemoHcTpanumn

Iloprper: [. . UBaHOBCKUH.

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATUH: BUPYC, BUPHOH, CEPAIICBIHA,
KarcuJ, oOpaTHasi TpPaHCKPUIILIHS,
pETPOBUPYCHI, OakTepuodar, BUpyc
uMMyHozAehunmTa yenoBeka (B1Y),
IPUPOTHO-0YArOBbIE MH(PEKIUU.
XapakTepu30BaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru kak
BHYTPHUKJICTOYHBIX MTAPa3UTOB
MPOKAPUOT U IYKAPUOT.

N3narath rumnoTe3bl 3BOIOIMOHHOTO
MIPOUCXOK/ICHUS BUPYCOB.
OnucheIBaTh MEXaHU3M B3aHMOICHCTBHUS
BUpYCA U KJIETKH, MHPEKIIMOHHBIHI
BUPYCHBII Ipo1iecc.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAILHOU U TOPU30HTAIIBHON
nepeiayu BUPYCOB; 3a00JI€BaHUS
’KUBOTHBIX M PACTEHUH, BEI3BIBACMEBIC
BHUPYCAMH.

HaspiBaTh BupyCHBIE 3a00JI€BaHUS,
BCTPEUAIOIINECS Y YeJIOBEKA: TPHIIIL,
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Tabymie! ¥ cxeMbl: «I eHeTnuecKui
Ko/, «Bupyce», «baktepuodarmny.
IIpakTuyeckas padora
«Co3nanue MoJIeNId BUPYyCay»

KJICeBOM dHIIe(DaTUT, TeHaTuT,
COVID-19, CITU/I.

Co0roaTh MmpaBuiIa MOBEACHUS

B OKPYXKaroUlel IPUPOIHOU cpee, Mep
MPOPUIAKTUKH PACIIPOCTPAHCHUS
BUPYCHBIX 3a00JIEBaHMI (B TOM YHUCIIE
BUY-undexmmn)

Hroro

9acCoB I10 TEMEC

9

Tema «’)KU3HEeHHBIH TUKJ KJIETKH»

8.1

KU3HEeHHBIN 1TNKIT
KJIETKHA

1

KiterounsIil nuki, ero nepuoasl 1
perymsmus. Matepdasza u MuTos.
OCOOEHHOCTH MPOLIECCOB,
MpOTEKAIONINX B UHTEp(dasze.
IloaroroBka KJIE€TKH K JEJICHUIO.
[IpecunTeTnueckuit
(MOCTMUTOTUYECKHUI ), CHHTETHUECKU I
Y IOCTCUHTETUYECKU I
(IpEeMHUTOTUYECKUIA) TTEPHOIBI
uHTep(dasbl.

JeMoHcTpanuu

Tabaunbl U cxeMbl: «KW3HEHHBIH [TUKIT
KJIETKN», «MHUTO3»

PackpeiBath copepxanne TEpPMUHOB U
MOHSATHUH: KIIETOUHBIN ITUKII, HHTEpda3a.
[TepeuncisaTe neproabl J)KUZHEHHOTO
LMKJIA KJIIETKA U XapaKTepru30BaTh
MIPOTEKAIOLINE B HUX MPOLIECCHI

8.2

MartpuyHbli CHHTE3
JIHK. Xpomocombl

Marpuunsii cunare3 JJHK —
perkanust. [IpuHIUBL perIuKanuu
JIHK: koMIIEMEHTApHOCTb,
MOJYKOHCEPBATUBHBIN CUHTE3,
aHTUIAPAUICIbHOCTh. MexaHu3Mm

PackpsiBaTh copepikaHue TEPMUHOB U
MOHSATUM: peTUIUKaLUs (peayIUIKaIKs),
KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIIbHOCTb,
JAHK-nonumepasa, teomepa,
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permkanuu JJHK. Xpomocomel.
Crpoenue xpoMocoM. Ternomepsl u
TenoMepasa. XpoOMOCOMHBIN Ha0Op
KJIETKU — KapUOTHIIL. JIUTUTONTHBIN U
rarnjouIHbIA HAOOPBI XPOMOCOM.
I'oMmosornunasie XxpoMocoMsbl. [1om0BbIE
XPOMOCOMBI.

JdeMoHCcTpanuu

Tabaunel ¥ cxeMbl: «KN3HEHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOM,
«Permkanusa JTHK».

OOopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MuTo3 B KJIETKax
KOPEIIKa JTyKay.

JlaGopaTopHas padora

«M3yueHre XpoMOCOM Ha rOTOBBIX
MUKpOIpenapaTax»

pEIUIMKAIIMOHHAs] BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, IEHTPOMEDA,
KapUOTHUII, TAIUIOUIHBIA U JUTUIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPraHU3MOB.
[lepeyucasaTh NPUHLIMUIBI PEILTUKAIIUN
JIHK u naBaTh um copepkaTenbHYIO
XapaKTEPUCTHUKY.

OnuchiBaTh MEXaHU3M PEIUIUKALIUU
JIHK.

CxemaTudecku U300pakaTh CTPOCHHE
MeTada3zHOU XPOMOCOMBI.

Paznuuars XpoMOCOMBI

Ha MUKpoTpenaparax u
MUKpodoTorpapusix

8.3

JleneHue KIeTKU —
MHTO3

Henenue kineTku — Muto3. Ctaguu
MHTO3a U MPOUCXOAAIINE B HUX
nporecchl. Tunsl Mmuto3a. Kaproknnes
1 IIUTOKHHE3. broornueckoe
3HAYCHHUE MUTO3A.

JleMmoHcTpanuu

Tabmuuel U cxeMbl: «KN3HEHHBIN [TUKIT
KJIETKN», «CTpPOEHUE XPOMOCOMY,
«Permkanusa JJTHKY, «Mutos».

PackpriBaTh conepikaHne TEPMUHOB U
MOHATHI: MUTO3, TTpoasza, meradasa,
anadaza, Tenodasa, KapuOKUHE3,
IIUTOKWHE3, BEPETCHO JICTICHMS,
MetadaszHas IIacTuHKa, 0opo3aa
JeTICHUSI.

[lepeuncnare mocnea0BaTeIbHOCTh
CTaJIuii MUTO3a U OTHCHIBATH
MIPOUCXOASIINE HA HUX IPOLIECCHI.
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O0OopynoBanme: CBETOBOW MUKPOCKOIT;
MUKpoIpenaparsl: «MHUT03 B KIeTKax
KOPEIIKa JTyKay.

JlaGopaTopHas padora

«Habmronenue MuTo3a B KIeTKax
KOHYHMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOMperaparax)»

CpaBHUBAaTh OCOOEHHOCTHU MPOTEKAHUS
MHUTO32 B PACTUTEIIbHBIX U )KUBOTHBIX
KJIETKAaX.

OOBICHATH OMOJIOTUYECKHUI CMBICT
MHUTO3a.

Pa3znnuate cragum MuTO3a

Ha MUKpoMpernaparax u
MuKpodoTrorpadusax

8.4 | Perymsus 1 Perynsuust MUTOTUYECKOTO LIUKJIA PackpbiBaTh conepxaHue TEPMUHOB U
’KU3HEHHOT'O I[UKJIa kieTkd. [IporpaMmmupyemMas kieToyHasi | MOHATHI: anonTo3, mpoiaudeparus,
KJIETOK rudeNb — arornTo3. nuddepeHmpoBKa.

Kierounoe sapo, XpOMOCOMBEI, XapaKkTepu30BaTh PETYIALNAI0
(G yHKIIMOHATBHAS TCHOMUKA. MHUTOTHYECKOTO ITHKJIAa KIETKH.
Mexanusmol nporughepayuu, OOBSACHITH OMOJIOTHYECKUM CMBICIT
oupgepenyuposxu, cmapenuss u eubeny | 3aporpaMMUPOBAHHON KIETOYHON
knemoxk. «L{ugpposas knemray — rubenu — arnornTo3a.
bououngopmamuveckue mooeu VY cranaBnmBaTh B3aUMOCBSI3b MEXTY
@DYHKYUOHUPOBAHUS KILeMKU. TOMEOCTAa30M KJIETOK M UX THOEIBIO
JdeMoHCcTpanuu
Tabauuel U cxeMbl: « KN3HEHHBIN [TUKIT
KIETKN», «CTpOEHUE XPOMOCOMY,
«Pemmukanus JIHK», «Muto3»
Htoro vyacoB no teme 6
9 | Tema «CTPOEHUE U ®YHKINUU OPI'"AHU3MOB)»
9.1 | Opranusm Kak eIuHOE 1 buonoruueckoe pasHoodpasue PackpeiBaTh conepkaHue TEPMUHOB U

OcJIoc

OpraHnu3MoOB. OI[HOKJIGTO“IHBIG,
KOJIOHHAJIBbHBIC, MHOI'OKJICTOYHBIC

MOHSATUN: OPraHU3M, OpraH, OpraHesulbl,
CHUCTEMa OPraHoB, armapar,
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OpraHU3MBI.
OcoOeHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH OJTHOKJIETOYHBIX
oprann3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOHI,
OJIHOKJIETOYHBIE BOAOPOCIIH, IPYTUE
npotucThl. KoloHManbHbIE OpraHu3MBbl.
B3anmocBs3b 4acTeil MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak €JMHOE 1eJI0€.
I'omeocras.

JleMmoHcTpanuu

Tabmuiel u cxembl: «OTHOKIETOYHbBIE
BOAOPOCHN», « MHOTOKJIETOUHbIE
BOAOpOCHNY, «bakTepun,
«ITpocreiimme», «Opranbl IBETKOBBIX
pactenuii», «CUCTeMbl OPraHoB
MO3BOHOYHBIX JKUBOTHBIX»,
«BHyTpeHHEE CTPOEHNE HACEKOMBIX).
OOopynoBanme: CBETOBOM
MUKPOCKOM; MUKPOIIPEIapaThbl
OJIHOKJICTOYHBIX OPIaHU3MOB; KUBbIC
AK3EMILIIPbl KOMHATHBIX PACTCHUM;
repOapuy pacTEHUN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MTPEIapaThl
KUBOTHBIX

(yHKUHMOHAIbHAS CUCTEMA, TOMEOCTa3.
[lepeuucnare CTPyKTypHO-
(GyHKIMOHATBHBIC YAaCTH
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOUYHBIX 1 MHOTOTKAHEBBIX
OpPTraHU3MOB.

XapakTepu3oBaTh 0OCOOEHHOCTH
CTPOEHUS U KU3HEAEIATETbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBATh MEX1y COOOM
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOUHbIE U MHOTOTKaHEBbIE
OpraHu3Mbl

67



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOn€HHBIH YPOBCHB )

9.2 | Tkanu pacTeHHi Tkanu pacrennil. Tunel pacTuTenbHbIX | PackpbiBaTh colepkaHne TEPMUHOB U
TKaHel: o0pa3oBarTebHasi, IOKPOBHAsA, | MOHATUN: TKaHb, YIUIEPMHUC, TPOOKA,
IIPOBOIAILAs], OCHOBHAA, KOpKa, J1y0, IpeBeCHHa, JPEBECUHHBIC
MexaHnyeckas. OCOOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/bI,
CTpoeHUsl, QYHKUUIA U PACTIONOKEHUSI | KAMEHHUCTHIE KIIETKU.
TKaHEN B OPraHax pacTEHUM. XapakTepu30BaTh TUIILI PACTUTEIBHBIX
JdemoHcTpanumn TKaHeil: oOpa3zoBaTesbHasi, TOKPOBHAs,
TaOauIel ¥ CXEMBI: IIPOBOJSALIAsL, OCHOBHAsI, MEXaHUYECKAS;
«Tkanu pacrenuii», «Opranbl MEPEYUCIIATh OCOOCHHOCTH MX CTPOCHHUS
LIBETKOBBIX pacTeHun», «KopHeBbie Y BBITIOJIHAEMbIE (PYHKIIHH
cucteMbl», «CTpoeHHne cTedIIsy,
«CTpoeHuE TMCTOBOU TUIACTUHKW.
OO0opynoBaHme: )KUBBIE IK3EMILISPBI
KOMHATHBIX PACTEHHI; CBETOBOM
MHUKPOCKOII; MUKPOIIPEIIapaThl TKAHEH.
JlaGopaTopHas padora
«M3yueHue TKkaHen pacTEeHU»

9.3 | TkaHu )XMBOTHBIX H TKaHU KUBOTHBIX U YEIOBEKA. THUIIbI PackpeiBath copepxanre TEpMUHOB U

YCJIOBEKa

’)KUBOTHBIX TKAHEH: SIIUTCIINAJIbHAA,

COCIMHUTCIIbHAA, MBIILICYHAs, HCPBHA.

OcoOeHHOCTH cTpoeHus1, QYHKIHMN U
PacmoJIOKEeHUs TKaHEH B opraHax
KUBOTHBIX M YEJIOBEKA.
JleMmoHcTpanuu

Tabnuiibl U cxeMbl: « TkaHu
KUBOTHBIX», «CKEJIEeT YeI0BEKa,
«IIumeBapurtenbHas CUCTEMAY,

MTOHSITAM: STIUTEIIAMN, CEKPET,
MBIIIICYHBIE BOJIOKHA, HEUPOH,
HEUPOTJINS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBeKa: AIUTEIUaIbHA,
COCMHUTENbHAS, MBIIIICYHAs], HEPBHAS;
MEePEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKITUU

68



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOn€HHBIH YPOBCHB )

«KpoBeHocHas cucremay,
«JlprxaTenpHasa cucremay, «HepBHast
cucreMay, «Koxa», « MplieuHas
CHUCTEMaY.

O0opynoBanme: CBETOBOW MUKPOCKOIT;
MUKpPOIIPENapaThl TKAHEH.
JlaboparopHuasi padora

«M3ydyeHne TKaHeN KUBOTHBIX)

9.4

Opransbl. Cucremsl
OpPraHoB

Oprassl. BereratuBHbie u
TE€HEPATUBHBIC OPraHbl PACTEHUM.
Oprassl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4esoBeKa. OyHKIIUU
OpraHOB U CHCTEM OPIaHOB.
JemoHcTpanum

Tabaunel u cxembl: «Oprassl
IIBETKOBBIX pacTeHun», «KopHeBbie
cucTembl», «CTpoeHue cTedis,
«CTpoeHue TMCTOBOM MIACTUHKI,
«CKener yenoBeKay,
«lTumeBapurenpHas cucTeMay,
«KpoBeHocHas cucremay,
«/lpIxaTenbHas cucremMay,
«BoraenurenbHas cucreMay, « HepBras
CUCTEMA», « DHJIOKPUHHAS CUCTEMAY.
OO0opynoBaHme: KUBBIE YKIEMIUISIPBI
KOMHATHBIX pacTEHU; Tepoapuu
PaCTEHUH Pa3HBIX OTIEIIOB; CKEJIETHI

PackpeiBath coaepxaHre TEPMUHOB U
MOHSTUN: OpraH, KOpeHb, MoOeT,
IIBETOK, IJIOJ, CEMs, ITIOJIOBBIC JKEJIC3bI,
TIOJIOBBIE MTPOTOKH, KOITYJIITUBHBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu3oBaTh BET€TaTUBHBIE U
TE€HEPATUBHBIC OPraHbl PACTCHUH,
COMATHUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; TIEPEUHCIIATH OCOOCHHOCTH
WX CTPOCHHUSI M BBITIOIHIEMbIC (PYHKITUH.
Y cranaBiIuBaTh B3aUMOCBSI3U MEXKITY
CTPOSHHUEM OPraHOB U UX (DYHKITUIMHU.
Paznuyath BUABI TKaHEW, OPraHbl U
CHUCTEMBbI OPTraHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKPOIIpErnaparax,
BIIQXKHBIX Mpernaparax, repoapusx u
MUKpooTorpadusix, Tadbaunax,
MOJIETISIX U MYJISKaX

69



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOn€HHBIH YPOBCHB )

MMO3BOHOYHBIX; KOJUICKIIUU
0ECI03BOHOYHBIX KUBOTHBIX; BIIAYKHBIC
npenaparbl )KUBOTHBIX, CKEJIET
YeJI0BEeKa.

JlaboparopHasi pabora

«M3ydueHne opraHoB [BETKOBOT'O
pacTeHus»

9.5

Onopa Tena
OpPraHu3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHunid. CKeleTbl OTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKHBOTHBIX.
HapyxHb1ii 1 BHYTPEHHHUM CKEJIET.
Crpoenue 1 THIIBI COEUHEHUS KOCTEN.
JleMmoHcTpanuu

Tabauuel u cxembl: «CTpoeHue
cTebis», «CTpoeHue JIMCTOBOM
IUTACTUHKW», «CKeJeT 4elnoBeKa.
OoopynoBanme: CKeleTbl
ITO3BOHOYHBIX; BIAYKHBIE MPENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA,;
PAKOBHHBI MOJIJTIOCKOB; KOJJIEKIIUN
HACEKOMBIX, UTJIOKOKUX

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIeTKU, GUOPHILIBI, KapKac, HaApY>KHbBIN
CKeJIeT (XMTUHOBBIN MTOKPOB),
TUAPOCTaTUYECKUM CKEJIET, BHYTPEHHUI
CKEJIET, KOCTHU (JJIMHHBIE, KOPOTKUE,
TJIOCKHE), COCTUHECHUS KOCTEM,
HETIOJBU)KHBIE (IIIBHI),
MOJIYITOABUKHBIE, TTOJABUKHBIE
(cycTaBsl), OTAENBI CKEJIeTa
IMO3BOHOYHBIX )KMBOTHBIX: YEpeEIl,
0CeBOM CKelleT (M03BOHOYHHUK, TpyIHas
KJIETKa, XOp/ia), Mosica KOHEYHOCTEH,
CBOOOHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIA U BHYTPEHHUI
CKEJICThI )KUBOTHBIX, CTPOCHUE U THUIIBI
COCTMHEHNS KOCTEM.

VY cranaBnMBaTh B3aUMOCBSI3U MEKAY
CTPOEHUEM OIMOPHBIX CUCTEM U UX
GyHKIUSIMU B OpraHu3Me.
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CpaBHUBATh CTPOCHUE OMOPHBIX CUCTEM
PacTeHUM U )KUBOTHBIX

9.6 | Bmxenwue JIBM>KEHUE OpraHu3MoB. J[BHKEHHE PackpeiBaTh conepkaHue TEPMUHOB U
OpPraHU3MOB OJTHOKJIETOYHBIX OPraHU3MOB: MOHSATHI: JBUKEHHE, IBUTATEIIbHbBIC
amMEOONIHOE, )KTYTUKOBOE, PECHUYHOE. | OpPraHeUIbl, ABMKEHHUE MTPOCTEHIINX
JIBUMKE€HNE MHOTOKJIETOYHBIX (amEOouIHOE, KI'YTHUKOBOE,
pacTeHMI: TPONU3MbI U HACTHUHU. PECHUYHOE), IBH>)KEHUE PACTEHUI
JIBU>KEHNE MHOTOKJIETOYHBIX (Tponu3Mbl, HACTHH ), MBILIICYHbBIE
YKUBOTHBIX M YEJIOBEKA: MbILICYHAS CUCTEMBI (COKpPATUTEJIbHbIE BOJIOKOHIIA,
cuctema. Pedexc. CkeneTHbIe MBIIIIBI | KOXKHO-MYCKYJIbHBIA MEIIOK, CKEIeTHAs
U ux pabora. MYCKYJIaTypa), CKEJIETHas! MBbIIIIIIA
JleMoHCcTpanum (MBIIIEYHOE BOJIOKHO, MUOGUOpHUILIA),
Tabaune! u cxembl: «OJTHOKJIETOUHbIE | BBICILIKE JBUTATENIbHBIE IEHTPHI, padoTa
Bojopociany, «lIpocreimme, MBI (ABUTATEIbHAS, COMAaTUUECKas),
«Ctpoenue MbIp», «MpleyHas MBILIEYHOE YTOMJIEHUE.
CUCTEMA XapakTepu30BaTh BUbI IBUKECHUS
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIl U UX
pabory.
VY craHaBnMBaTh B3aUMOCBSI3b MEKIY
CTPOEHHUEM OIOPHBIX CUCTEM U
JBUKEHUSIMU OPTaHU3MOB
9.7 | Iluranue opranu3MoB ITutanue opranusmMos. [lormomenne PackpeIBaTh cosepKaHue TEPMUHOB U

BOJbI, YIJIEKHACIIOrO Ta3a u
MUHEPAIbHBIX BENIECTB PACTCHUSMH.
IIutanne XUBOTHBIX.

MOHSATUN: IUTAHUE, ITUILEBAPEHNUE,
MUIIEBAPUTEIbHBIC BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
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BHYTpHIIOI0CTHOE U BHYTPUKIIETOYHOE
nuieBapenue. Iluranne mo3BOHOYHBIX
JKUBOTHBIX. OTIENbI
[TUALLEBAPUTEIILHOIO TPAKTA.
[IneBapuTenbHbIE KEE3bI.
[InmeBapurenbHas cucreMma 4eiaoBeKa.
JdeMoHCcTpanuu

Tabnuibl ¥ cXembl:
«Ku1eqyHonogoCTHEIEY,
«IInmeBapurenbHas cucremar, «Cxema
IIATAHUS PACTEHUID.

OO0opynoBaHue: KUBBIE YKIEMIUISIPBI
KOMHATHBIX pacTeHui; 000py10BaHuE
IUIsL AEMOHCTPALIMHU ITIOYBEHHOIO U
BO3YILIHOT'O IIUTaHWUs PACTEHUH,
paclIeruieHns Kpaxmaia 1 OeKoB

noJ AeicTBueM (hepMEeHTOB

MUTIEBAPUTEILHBIN TPAKT,
MUIIEBAPUTEILHBIC JKEJIE3bl,
MUIIEBAPUTEILHBIE COKHU.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUITOJIOCTHOE ¥ BHYTPUKIICTOYHOE
MTUIIECBAPCHHE.

Paznuuath Ha M300pakeHUsAX (CXemax,
Ta0IUIAX, MYJISKAX) OT/IEIIbI
MUIIEBAPUTEILHOTO TPAKTa U
MUIIEBAPUTEILHYIO CUCTEMY YEJIOBEKA.
YcranaBaMBaTh B3aUMOCBSI3H MEKTY
CTPOCHHEM OPTraHOB MHIIECBAPCHUS

9.8

JIpIxaHue OpraHu3MoB

JIpixanue opranusmoB. /[pixaHue
pacTeHui. /[pIxaHue >KUBOTHBIX.
Juddy3us razos uepe3 NOBEPXHOCTh
kJeTku. KoxkHoe apIxaHue.
JlpixaTenbHast moBepxHoCTh. XKabepHoe
Y JIETOYHOE JbIXaHue. Jlprxanue
MMO3BOHOYHBIX )KUBOTHBIX U YEIIOBEKA.
DBOJIIOLIMOHHOE YCI0KHEHUE CTPOCHUS
JErKUX TTO3BOHOYHBIX )KUBOTHBIX.
JIpIxatenpHasi CUCTEMA YEJIOBEKA.

PackpeiBath copepxanre TEpMUHOB U
HNOHSTHUI: AbIxaHue, TUPPy3usi, KOKHOE
JbIXaHUE, OPTraHbl IbIXaHMUs,
JbIXaTEJbHbIC IBUKEHHUS, AbIXaTCIbHbBIN
LEHTD, JErOuHbIe 00BEMBI, )KU3HEHHAS
EMKOCTb JIETKUX.

XapakTepu30oBaTh JIbIXaHUE PACTEHU;
JBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOMIOIMOHHOE
YCIIO)KHEHUE CTPOEHMUS JIETKUX
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MexaHu3m BEHTUJISALUUY JIETKUX Y TITHIL]
Y MIIEKOITATAIOWMX. Peryrsanus
npixaHus. JlpixaTenbHble 00BEMBI.
JdemoHcTpanumn

Tabuuibl U cxeMbl: «JlpIxarenbHas
CHUCTEMAY.

Oo6opynoBanue: o00pyI0BaHUE
JUISL IEMOHCTPALMU OIIBITOB

10 U3MEPEHHUIO JKU3HEHHOM EMKOCTH
JIETKUX, MEXAHU3MA JIbIXaTEJIbHBIX
JIBIDKEHUM

MO3BOHOYHBIX KUBOTHBIX.

Pasznuuare Ha n300pakeHUsAX (CXxeMax,
TabIuIax, MyJsDKax) JbIXaTelbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHW3M BEHTUJISIITIH
JETKUX y ITUI] ¥ MIICKOTTUTAIOIIINX.
YcranaBiIMBaTh B3aUMOCBS3U MEXTY
CTPOEHHEM OpPTr'aHOB JbIXaHUS U UX
(GYHKIUSIMU B OpraHu3Me

9.9

Tpancnoprt BemecTB
Yy OPraHu3MOB

TpaHCnOpT BEIIECTB y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTEHH.
TpaHCnOpT BEWIECTB y ) KUBOTHBIX.
KpoBeHocHas cucrema u €€ opraHsl.
KpoBeHocHas cucreMa mo3BOHOYHBIX
YKUBOTHBIX M 4enoBeka. Ceparie,
KPOBEHOCHBIE COCYIBbI U KpoBb. Kpyru
KpPOBOOOpAIEHUs. DBOIIOLIMOHHBIE
YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOM
CUCTEMBI II03BOHOYHBIX )KUBOTHBIX.
Pabora cepama u e€ perymnsmus.
JleMmoHcTpanuu

Tabauuel u cxembl: «Oprassl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucTembb», «CTpoeHue cTediis,
«CTpoeHune JTUCTOBOM MIJIACTUHKNY,

PackpeiBaTh conepkaHue TEPMUHOB 1
ITOHSATHN: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y pacTeHUH, KPOBECHOCHAS
CHCTEMa KHBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIE JIEMEHTHI,
KpOBOOOpAIleHHE, KPYTH
KpOBOOOpAIIICHHS, CEPIACUHBINA ITHKII,
auMdoobpaieHue, mumoa,
TuMQpaTHIECKUE COCYIbI,
TUMQpaTHIECKHUE y3IIbI, BHYTPCHHSISI
cpena opraHusma.

XapaKkTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui U OECIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
KUBOTHBIX U YEJIOBEKA.
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«KpOBeHOCHaH CHUCTCMaA»,
«KpOBeHOCHBIG CHUCTCMBI ITIO3BOHOYHBIX
KHUBOTHBIX»

Pa3znuuate Ha n300pakeHusAxX (cxemax,
TabIMIIaX, MYJISKaX) KPOBEHOCHYIO U
IMMQPaTHUECKYIO0 CUCTEMY YeJIOBEKa.
Y cTaHaBnmuBaTh B3aUMOCBSI3U

MEXIy CTPOCHHUEM OpPTaHOB
KpoBOOOpaIieHus u ux QyHKIuIMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brigenenue y oprann3mos. Beinenenue
y pacTeHuid. Boiienenue y )KUBOTHBIX.
CokparurenbHble Bakyoiau. Oprassl
BbIACICHUS. PUIbTpanus, CEKpeus u
o0paTHOE BCAChIBAaHUE KaK MEXaHU3MbI
paboThl OpraHoB BeieeHUs. CBS3b
ITOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICTIUTEIHLHON CUCTEMaMHU.
Briienenre y n03BOHOYHBIX JKMBOTHBIX
u yenoBeka. [Touku. CtpoeHue u
GyHKIIMOHUPOBaHKE HEPpPOHA.
OO0pa3zoBaHKe MOYH y YEJIOBEKA.
JdeMoHCcTpanuu

Tabnuiel u cxembl: «BoienuTenbHas
CUCTEMA)

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BbIIENICHUE, TYTTALINS,
JIMCTOIAJ], COKpAaTUTENbHbIE BaKYOJIH,
U3BUTHIC KAHAJBIIbI, 3BE3TUATHIC
KJICTKH, BBIJICTTUTEIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TIOYKH,
MOYETOYHUK, MOYECBOHU ITy3bIPb,
HedpoH, Moya.

XapakTepu30BaTh MPOIIECC BBIJCICHUS
Y PAaCTEHUH U KUBOTHBIX.

Paznmuuate Ha n300pakeHUsX (cxemax,
Ta0IUIaX, MYJISDKAX) BBIJACIUTEIBHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M
(GbyHKUHOHUPOBaHUS He(POHA; MPoIIecC
o0pa3oBaHUsI MOYH.

Y cranaBiMBaTh B3aUMOCBSI3U

MEXK]ly CTPOEHUEM OpPraHOB
BBIICNICHUS U UX (QYHKIIUSIMHA

B OpraHu3Me
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9.11 | 3ammTa y Opranu3MoB 3amura y OpraHu3MoB. 3aliunTa PackpeiBath copepxanre TEPMUHOB U
Yy OJHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | IOHSATHI: KarlcyJia, 3HA0CI0pa, LINCTA,
OaKTepuil ¥ MUCTHI TPOCTEHIITHUX. KYTHUKYJIa, CPEJACTBA TaCCUBHOU
3amunTa y MHOTOKJIETOYHBIX PACTEHHMM. | 3alUThI, CPEICTBA XUMHUUYECKON
Kyrukyna. CpencrBa naccuBHON U 3aIIUTHI, KOKHBIE TOKPOBHI,
XUMUYECKOM 31U Thl. ODUTOHIUABIL. MMMYHUTET, UMMYHHAs CUCTEMa,
3ammra y MHOTOKJIETOYHBIX AQHTUTEH, aHTUTEJIO.
AKUBOTHBIX. [IOKpOBBI 1 UX XapakTepu30BaTh BUJbI 3aLIUTHI
MIPOM3BOJIHBIE. 3AIMTa OpPraHu3Ma Y OJJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot 6ore3Heit. IMMmyHHast cucteMa OpraHU3MOB.
yenoBeka. Kiierounslii 1 ryMmopanbHblii | ONUChIBaTh CTPOEHUE KOMKHBIX
UMMYHUTET. BpoxaEHHBIN 1 ITOKPOBOB U UX IIPOU3BOJIHBIX.
MPUOOPETEHHBIN criennpruuecKuit Paznuuate Ha n300pakeHUsX (cxemax,
UMMYHUTET. TeopHs KJIOHaIbHO- Ta0JIMIIAaX, MYJISIKAX) OpPraHbl
ceJICKTUBHOr0 uMMyHHTeTa (11 Opinux, | MMMYHHOI CHCTEMBI YEJIOBEKA.
@®.M. bepuer, C. Tonerana). Y cranaBiIMBaTh B3aUMOCBSI3U MEXKIY
BocnanvrenbHble OTBETHI OPraHU3MOB. | CTPOEHHEM OPraHOB 3aIIUThI U UX
Ponb Bpok1EHHOTO UMMYHUTETA (GyHKUUSIMU B OpraHu3Me
B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUN.
JdeMoHCcTpanuun
Tabaumel u cxeMbl: «Koxay,
«mmynurer», «CtpoeHue cTedis»,
«CTpoeHuE TMCTOBOM TIIACTUHK

9.12 | Pa3zapaxumocThb PaznpaxxumocTs u perymsnus PackpeiBaTh conepkaHue TEPMUHOB U

U PETYIALAS
Yy OPraHu3MOB

y opranu3moB. Pa3znpaxxnumocts
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazapaxumocTe U perymsiuus

MOHATUM: PA3APAKUMOCTD, PETYIISIIUA,
TaKCHUChI, pPOCTOBbIE BEIIECTBA
(ayKkcuHBI), HEpBHAsI CUCTEMA,
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y pacTeHuil. POcTOBBIE BElIECTBA U UX
3HaYCHHUE.

HepBnas cucrema u pediekropHas
perynsiuus y )KUuBOoTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOJIOLIHUOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3T'a TO3BOHOYHBIX
KUBOTHBIX. Pedexc u pedektopHas
nyra. be3yCclnoBHbBIE U YCIIOBHBIE
pedIIeKCHI.

['ymopanbHas perysanus u
SHJIOKPUHHAS] CUCTEMA KUBOTHBIX U
yesnoBeKa. JKese3bl SHIOKpUHHON
CHUCTEMBI U UX TOPMOHBI. JlercTBue
TOpMOHOB. B3anMOCBsI3b HEPBHOU U
OHJIOKPUHHOM cucTeM. ['unoramamo-
runodu3zapHas cucrema.
JdeMoHCcTpanuu

IToprper: U. I1. ITaBnos.

Tabmuier u cxembl: «CTpoeHue
ruapb», «CTPOCHUE TIIaHAPUI,
«BHyTpeHHee cTpoeHne T0XKIEBOr0O
yepBs», «HepBHas cucrema poioy,
«HepBHas cucTema JSTyIKm»,
«Hepsnas cucrema
npecMmbIkaromxcs», « Heppuas

pednekTopHas perynsius, pedJiekc,
peduieKkTopHas 1yra, nepeaHuil Mo3r,
MIPOMEKYTOYHBIA MO3T, CPEAHUNA MO3T,
MO3KEYO0K, IPOAOJITOBATHIM MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
TYMOpaJIbHAs PETYJISIs, TOPMOHBI,
HHJOKPUHHAS CUCTEMa, TUIIOTalIaMO-
runodu3zapHas cucrema.
XapakTepu30oBaTh pazIpaxuMOCThb

Y OJTHOKJICTOYHBIX OPTaHU3MOB H
pedIEKTOPHYIO PETYIISIINIO

y )KUBOTHBIX.

Paznuuate Ha n300pakeHUsX (cxemax,
Ta0JIMIIAX, MYJISKaX) HEPBHYIO CUCTEMY
1 e€ OTJeNbl; OT/IeIbI TOJIOBHOTO MO3Ta
MMO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TYMOPAILHYIO PETYIISITUIO
Y )KUBOTHBIX.

Paznuuats Ha n300pakeHUsAX (CXemax,
TabIUIAX, MYJISDKAX ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3spiBaTh *ene3bl SJHIOKPUHHON
CHUCTEMBI YeJIOBEKa M BhIpA0AThIBAEMbIC
UMH TOPMOHBI.

OnuckIBaTh ACHCTBUE TOPMOHOB.

VY cranaBamBaTh B3aUMOCBSI3U MEKTY
CTPOCHUEM OpPraHOB HEPBHOW U
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cucreMa ntuiy, «HepBHas cucrema
MIEeKonuTarnmx», « HeppHas cucrema
YEJI0BEKa», « JHJIOKPUHHAS CUCTEMAY,
«Pedexcy.

O0opynoBanme: MOJI€NIA TOJIOBHOTO
MO3ra Pa3JIuyHbIX )KUBOTHBIX

SHJIOKPUHHOU CUCTEM U UX (QYHKLIHUSIMU
B OpraHu3Me.

XapakTepru30BaTh IBOJIIOLUOHHOE
YCII0KHEHUE CTPOCHUS HEPBHOU
CHUCTEMBI Y )KUBOTHBIX

Hroro yacos no reme 17
10. | Tema «PASMHOXEHHUE U PASBBUTUE OPI'"AHU3MOB)»
10.1 | ®opmbl pa3MHOKEHUS 1 @opMBI Pa3MHOKEHHS OPTraHU3MOB: PackpeiBaTh conepkaHue TEPMUHOB U

OpraHU3MOB

Oecrosnoe (BKIIIOYast BETeTaTUBHOE) U
rmoJjioBoe. Bupr 6ecmonoro
Pa3MHOXXEHHUS: TOYKOBAHUE,
criopyJsius, ¢pparMeHTaIus,
KJIOHUPOBAHHUE.

JdemoHcTpanumn

Tabmaunel U cxeMbl: «Bereratnusnoe
pa3sMHOXKEHHE», « TUTIbI OECoIoro
Pa3MHOXEHU», «Pa3MHOKEHUE
XJIAMHJIOMOHAJIBI», «PasMHOXKeH1Ee
3BIJIEHBD), «Pa3MHOXEHUE TUIPBI)

ITOHSATHN: PA3MHOXKEHHUE, IIPOCTOE
JIEJIEHNE, TOYKOBAHUE, CIIOPYJISALNUA,
BEreTaTUBHOE Pa3MHOKEHHUE,
(dparmeHTalMsl, KIOHUPOBAHUE, FaMETBHI,
CIepMaTo30u/] (CIIepMuUii), SUIIEKIIeTKA,
3Ur0Ta, KOHBIOTALIHS.

[lepeuncnsiTe 0COOEHHOCTH OECIIONIOro
Y TIOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB.
XapakTepu30BaTh CYIIHOCTh U (POPMBbI
0€ecI10JI0ro pa3MHOXKEHHSI OPraHU3MOB;
Ouonornyeckoe 3HaueHuE OECIoIoro
pa3MHOXKEHHUS.

Paznuuars cniopy kax
CHEUAITU3UPOBAHHYIO KIIETKY,
IpeJHa3HAYeHHYIO /Ui Oecroaoro
Pa3sMHOXKEHUS, U CIIOPbI OaKTEPHil.
OOBACHATH MPEUMYILIECTBA TOJIOBOT'O
Pa3MHOXKEHHS HaJl OECITONIBIM.
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PackpeiBaTh posib KIIOHUPOBAHUS
B CEJICKLIMU U CEJIbCKOM XO35UCTBE

10.2

IlonoBoe
Pa3MHOXKEHHE.
Meiios

[TonoBoe pasmuoxenue. [lonoBeie
KJIETKHU, WK rameThl. Metio3. Ctagun
Meno3a. [loBegenne XxpoMocom

B Meno3e. Kpoccunrosep.
buonornyeckuii cMbICI Me03a U
IIOJIOBOIO TIporecca. Menos u ero
MECTO B )KU3HEHHOM ITHKJIE
OpPraHu3MOB.

JdeMoHCcTpanuun

Ta0aumel U cxeMbl: «Melo3y,
«XpOMOCOMBD)

PackpeiBaTh conmepkaHue TEPMUHOB U
ITOHSITHI: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEp, HHTEPKHUHE3,
HE3aBHCHMOE pacipe/ie/iCHUE;
KPOCCHHTOBED.

Paznuuath Ha n300pakeHUsAX (Cxemax,
Ta0MIIaX) ¥ MUKpOIIperaparax 3peibie
MIOJIOBBIC KJIIETKH MJICKOITUTAIOIIUX U
OpraHbl Pa3MHOXCHUS BBICIIIHX
pacTEHUH.

PackpeiBaTh CylIHOCTB M€H03a,
XapaKTeprU30BaTh €T0 OTACIbHBIC
CTa/INH.

OmnpenensiTe MeCTO Meiio3a

B KU3HEHHBIX ITUKJIAX PA3TUIHBIX
OpPTraHU3MOB.

OOBSACHITH OMOJIOTHYECKUM CMBICIT
KPOCCHHTOBEpPa, ONUCHIBAThH €T0
MEXaHH3M.

CpaBHUBATh MEHO3 C MUTO30M;
pa3nuyaTh OTACIbHBIC UX CTAIUN

Ha MUKpOTperapaTax U n300paKeHUSIX
(cxemax, TabauIax).

PackpbIBaTh IBOJTIOIIMOHHOE 3HAUYCHHE
ITOJIOBOT'O Pa3MHOXKEHHUS OPTaHU3MOB
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10.3 | 'ameTorenes. [Ipen3apoasiiiieBoe pa3BUTHE. PackpriBaTh copep:kaHue TEPMUHOB U
OO6pazoBanue u I'amerorenes y »kuBOTHBIX. [lo0BEIE MOHSATHI: TAMETOT€HE3, CIEPMATOI€HE3,
pa3BUTHE MOJIOBBIX xene3bl. O0pa3oBaHue U pa3BUTHE OOTr€HE3, CECMEHHUKH, SMYHHKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIIEpPMATOTOHUH, CIIEPMATOLIUTHI,

ooreHe3. CTpoeHue MOJIOBBIX KIIETOK. CriepMaTHu/Ibl, CIEPMaTO30H/IbI,
Ormo10TBOpEHNE U AMOPHUOHATILHOE OOT'OHMH, OOIUTHI, TIOJIIPHBIE TEJbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OIUIOAOTBOPEHUS: HAPYKHOE, [lepeuuncnsaTe cTraguu raMeToreHesa
BHyTpeHHee. [lapTeHorenes. Y JKUBOTHBIX.

JleMoHCcTpanum OnuceIiBaTh MPOLIECC TaMETOreHe3a u
Tabmuier u cxembl: «I'ameToreHnesy, €ro Mepuo/ibl, CTPOCHUE MOJOBBIX
«CTpoeHue IULEKIETKH U KJIETOK.

CIIEPMATO30U1a». Paznuuate ocobeHHOCTH
OO0opynoBaHme: CBETOBOWM MUKPOCKOIT; | ClIEpMaTOreHe3a U OOTeHe3a.
MUKPOIIpENnapaThl SULEKIETOK U OnuchIBaTh IPOLIECCH OCEMEHEHUS U
CIIEpMaTO30UI0B. OIUIOAOTBOPEHMUSI, PA3HbIE BAPUAHTHI
JlaboparopHas padora «M3yuenue MMapTEHOTeHE3a

CTPOCHHUSI TIOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKPOIIpEnapaTax»»

10.4 | UnpuBuayanbHOE NuauBuayaneHOE pa3BUTHE PackpeiBaTh conepkaHue TEPMUHOB U
pa3BuTHE OpPraHU3MOB (OHTOT€HE3). MOHSATHN: OIUIOOTBOPEHHUE, 3UTOTA,
OpraHUu3MOB — OMOpHOJIOrHs — HayKa O Pa3BUTHH OJiacTomep, akpOCOMHas peakIus,
OHTOTEHE3 opranusmoB. Mopghoeenez — oona MIPOHYKJIEYC, MAPTEHOreHE3,

U3 2NIA8HBIX NPOOJIEM IMOPUOTIOCUN.
Konyenyus mopgocernos u mooenu
mopgoeenesza. Ctagum aMOpUOreHe3a
KUBOTHBIX (Ha MPUMEPE JIATYIIKH ).

sMOpuorenes, ApodieHue, 6acryna,
MOpyJia, TacTpyJia, HEMpya,
OpraHoreHes, SKToAepMa, Me30iepma,
AHTOJIEpPMa, 11€JIOM, HEpBHAsI TpyOKa,
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Hpobnenue. Tumnsl 1poOiIeHus.
Jlemepmunuposanmnoe u
HeOoepMUHUPOBAHHOe Opob.ieHue.
Bracmyna, munet 6aacmyn.
OcobenHocTH ApoOIeHUS
MJICKOIIMTAIOIIUX. 3apObIIIEBbIE
JUCTKH (TacTpyJsiius). 3aKiaaka
OpPraHoOB M TKaHEH U3 3apOJIbIIIEBBIX
JIMCTKOB. B3auMHOe BIusHUE yacTen
Pa3BUBAIOIIETOCS 3apO/bIIlia
(aMOpHOHANIbHAS MHIYKIINS). 3aKIaaKa
IJIaHA CTPOCHUS )KUBOTHOT'O KaK
pe3yNbTaT UEPAPXUUECKUX
B3aMMO/JICVICTBUM T€HOB. BiusiHue
Ha HYMOPHUOHATILHOE Pa3BUTHE
pa3IMYHbBIX (PAKTOPOB OKPYKAIOIICH
CpeIibl.

JdemoHcTpanumn

[Moprper: X. [lIneman.

Tabauiel u cxembl: «OCHOBHbBIE CTaIUH
OHTOT'EHE3a.

Oo6opynoBanue: mozaenb «Lukmn
Pa3BUTHS JIATYIIKH

XOpaa, KUIleyHas TpyOka.
Onpenenste YMOPUOHATBHBIN TEPUOT
pa3BUTHS OPraHr3Ma U ONHCHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTHU
po0seHuss — 00pa3oBaHUE
OJTHOCTIOMHOTO 3apObIIIa — OJIACTYIIBI;
3aBUCUMOCTb X0/1a APOOTICHHSI

OT KOJIMYECTBA KEJTKA B SIMIICKIICTKE;
racTpyJsIUIO U OPraHOTEHES3.
OOBACHATD dTanbl AUPPEpEeHITUPOBKU
TKaHel, 00pa30BaHUs OPTaHOB U CUCTEM
OpraHoB.

XapaKkTepu30BaTh PETYJISALHUIO
AMOPHOHATILHOTO Pa3BUTHS;
JeTepMUHALINIO U SMOPUOHAIIbHYIO
MHAYKLHIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO60CHOBBIBaTh BPETHOE BO3/ICHCTBHE
Ta0avyHOTO JIbIMA U aJKOTOJIS Ha X0/
AMOPHUOHATILHOTO U
MOCT3MOPHUOHAIBHOI'O PA3BUTHS
OpraHusMa 4eioBeKa

10.5

Poct u pazButune
JKABOTHBIX

Poct 1 pazBuTHE KUBOTHBIX.
[TocToMOpHOHANBHBIN TIEPHUO/T.
[Ipsamoe u HenpsiMOe pa3BUTHE.
PazBurtne ¢ metamopdozom

PackpriBath conmepikanrne TEpPMUHOB U
MOHSITHNA: OHTOI'CHE3,
MOCT3MOpPHOHAIILHOE Pa3BUTHE,
MeTamop$o3, THUMHKA, pOCT, CTApEHUE,
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y 0€CIT03BOHOYHBIX ¥ TTO3BOHOYHBIX
YKUBOTHBIX. bruosnornueckoe 3HaueHue
MIPSAMOIO U HENPSIMOT'O Pa3BUTHSA, UX
pacrpocTpaHeHue B npupoje. Tumsl
pocTa )KUBOTHBIX. DAKTOPBI PETYISALNAN
pocTa JXKMBOTHBIX U yenoBeka. Craanu
NOCTAMOPUOHANILHOTO PA3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuonasl
OHTOreHe3a yesoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TMPOLIECCHI.
JdemMoHcTpanum

Tabauue! u cxemsl: «IIpsmoe n
HelnpsaMoe pazButuey, «Pazsurue
MaMCKOro xXyka», «Pa3zBurue capanum»,
«Pa3BUTHE JATYILIKAY.

IIpakTuyeckas padora

«BpIsiBIIEHNE TPU3HAKOB CXOJCTBA
3apOABIIIEN TO3BOHOYHBIX KUBOTHBIX

CMEpTh.

XapaxkTepu30oBaTh MOCTIMOPHUOHAIbHBIN
MEpUOJ1 Pa3BUTHSI OpraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro Mepuo/Ibl.

N3narats conepxxanue Teopui
CTapeHHus OPraHu3MOB.

OOBICHATH OMOJIOTUYECKHUI CMBICTT
pa3BUTHS C METAMOP(PO30M

10.6

Pasmuoxenune n
pa3BUTHUE PACTCHUN

PasmHOX€eHUE U pa3BUTHE PACTCHUN.
I'amerodur u cnopodut. Metios

B KU3HEHHOM LIUKJIE PACTECHHUII.
OO6pa3oBanue crop B mpolecce Menosa.
['ameTorenes y pacTeHuM.
OrmnonoTBOpEHNE U PA3BUTHE
PaCTUTEIBHBIX OpraHu3MoB. J|BoliHOE
OILUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHue U pa3BUTHE

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATHN: TaMeTOPUT, CIOPOPUT,
aHTEPUANU, APXETOHUU, 3aPOCTOK,
MEracropa, 3apOoJbIIIEeBbI MELIOK,
CUHEPI'U/ibl, aHTUIIO]IbI, MUKPOCIIOpA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILTOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, epro/ibl OHTOTE€HE3a
LBETKOBBIX PACTEHUM.
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CEMEHU.
MexaHu3Mbl peryssiiui OHTOT€HE3a
Y PaCTEHHUU U )KUBOTHBIX.
JdemoHcTpanumn

[Toptper: C. I'. HaBamuH.

Tabnuiibl U cxeMbl: «JIBoliHOE
OIUIOAOTBOPEHHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX U JIBYIOJIBHBIX
pacTeHuin», «KU3HEHHBIN UK
MOPCKOM KamycTbDy, «/KU3HEHHBIN
UK MXa», <« KHU3HEHHBIN UKIT
NAroOPOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTopHas padora

«CTpoeHue opraHoB pa3MHOKECHUS
BBICILIUX PACTECHUI

XapakTepu3oBaTh 0COOEHHOCTH
0€ecI0JI0r0 U MOJIOBOI0 PA3MHOXKEHUS
LIBETKOBBIX PACTEHUM.

Boinenste 0cOOEHHOCTH TTPOTEKAHUS

OnuceIBaTh MPOILECC JBOMHOTO
OIJIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHui U OOBSICHSTH €ro
MPEUMYIIIECTBA 10 CPABHEHUIO

C OIUIOJIOTBOPEHUEM Y CIIOPOBBIX U
TrOJIOCEMEHHBIX

raMmeTorcHe3a y iBETKOBBIX paCTeHI/If/'I.

Hroro yacoB no Teme 8
11 | Tema «I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus crtanosnenus | 1 Hcropus cTaHOBIEHUS U Pa3BUTHS PackpeiBaTh conepkaHue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TCHETHKHU KaK HayKu. PaboThl

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

B Pa3BUTHHU I'€HETUKHU. PaOOThI

H.K. KonsoBa, H.11. BaBuiosa,

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

MOHSITHUI: T€HETHKA, I'CH.
JIeMOHCTpUPOBATh 3HAHUSI HCTOPUH
BO3HHUKHOBEHHS I'€HETUKH.
XapakTepru3oBaTb OCHOBHBIE ATAIIbI
Pa3BUTHS TEHETUKHU KaK HAYKU
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10.A. ®unumyenko, H.B. Tumodeena-
Pecosckoro.

JdemoHcTpanumn

Iloprpetst: I'. MeHaens,

I'. le @pus, T. Mopras,

H. K. Konsos, H. M. BaBuios,

A. H. benozepckuii,

I'. JI. Kapneuenko,

10. A. ®unmmyenko,

H. B. Tumodeen-PecoBckuit

11.2 | OcHOBHBIE TTIOHATHUSA U
CUMBOJIbI TEHETUKH

OCHOBHBIEC TEHETHUECKHE MOHITHS U
CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIC TE€HBI, AIbTEPHATUBHBIC
MPU3HAKU, IOMUHAHTHBIN U
PELEeCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEPO3UTOTa, YNCTas JIMHKS, THOPHUIBI,
reHotun, heHoTUIl. OCHOBHBIC METOIbI
TCHETHUKH: THOPHIOIOTHUECKHU,
UATOJOTUYECKU I, MOJIEKYJIAPHO-
Te€HETUYCCKHUM.

JdeMoHCcTpanuun

Tabymibl: «MeTOoIbI TEHETUKHY,
«CXeMBI CKpelMBaHusD».
JlaboparopHasi pabora

«JIpo3oduna kak 00bEKT Fr€HETUUECKUX
HUCCIIeJOBaHUI

PackpeiBath copepxaHre TEPMUHOB U
MOHSATHUM: HACIICACTBEHHOCTD,
HacJIeJOBAaHNUE, N3MECHUYUBOCTD,
reHOTHM, (DEHOTHII, FEHOM, JIOKYC,
XPOMOCOMBI, AJIJIETbHBIE TeHBI (AJUICNN ),
aJbTECPHATUBHBIC TTPU3HAKH,
FOMO3UI0Ta, FE€TEPO3UT0Ta,
JTOMHUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl TUHUSI, THOPHUIBI.
ITonbp30BaThCs TEHETUUCCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOMN

JUISL 3aIIMCH CXEM CKpPEIMBAHUS

HUroro yacoB 1o Teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akOHOMEPHOCTH 2 MoHOornbpuIHOE CKpEIIUBaHUE. PackpsiBaTh conepkaHue TEPMUHOB U
HacJeI0BaHUsI [TepBbIii 3ak0H MeHaenst — 3aKOH MOHSATUI: MOHOTHOPHUTHOE
IIPU3HAKOB. eAMHO00pa3usi THOPHUIOB MEPBOTO CKpEILIMBAaHUE, YUCTOTA TAMET,
Mounorubpunnoe nokoJieHus. [IpaBuito JOMMHUPOBaHUA. | JOMHUHUPOBAHUE, PACIICIIIICHUE
CKpEILMBAaHUE Bropoii 3akoH Menaens — 3akoH MIPU3HAKOB.

paclIEIeHUs TPU3HAKOB. OnucsiBath onbITh I'. Menaens
[uTonornyeckue OCHOBBI [0 U3YYEHUIO HACJIEIOBAHUS OJHOU
MOHOTHOPUTHOTO CKPEIIUBAHUS. napsbl IPU3HAKOB y TOpOXa MOCEBHOTO.
['umore3a 4uCTOTHI raMer. [IpuBoUTH POPMYIUPOBKU MEPBOTO U
JdeMoHCcTpanuun BTOpOro 3akoHOB I'. MeHens (3akoHa
IToprpert: I'. Menaens. eanHoo0pa3usi THOPUIOB NIEPBOTO
Tabaunel u cxembl: «IlepBbIil U BTOPOIl | MOKOJEHUS, 3aKOH PaCIleIIEHUs
3aKOHBI Menaens». MPU3HAKOB) U OOBACHATH UX
OOopynoBanue: MOJIEIb LHUTOJIOTUYECKUE OCHOBBI.

JUISL IEMOHCTPAalMU 3aKOHOB CocTaBisiTh CXeMbl MOHOTHOPUTHOTO
€IMHO00pa3usi TMOPUIOB MIEPBOTO CKPEIIMBAaHUS U PEIIATh TEHETUYECKHUE
MTOKOJICHUS U PACIICTUICHUS MPU3HAKOB; | 337]a4¥ HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOI, MUKPOIIPENAapar: | CKpEeIIMBAHUE

«JIpo3odumnay.

IIpakTnyeckas padora «3yueHue

pE3yJIbTaTOB MOHOTUOPHUIHOTO

CKpEIIMBAHUS Y APO30(DHIIBI»

12.2 | Ananuszupyroiiee 1 AHaNM3UPYIOIIEE CKPENTMBAHUE. PackpeiBate copepxanue TEpMUHOB U
CKpEILIMBaHHUE. [IpoMexyTOUHBIN XapaKTep MOHSATHI: aHAJM3UPYIOLLEEe
Hemnonxoe HacyienoBaHus. Paciiensenue CKpEILMBAaHUE, HEIIOJIHOE
JIOMHUHUPOBAHUE MPU3HAKOB MPY HEMOJIHOM JOMUHHUPOBAHNE, KOJIOMUHUPOBAHHUE.
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AOMHWHHUPOBAHUH.

JdemoHcTpanuun

Tabuuibl ¥ cXeMBbl: « AHATTU3UPYIOIICE
ckpeuuBanuey, «Hemnomxnoe
JTOMUHUPOBAHUEC

CocCTaBISATh CXEMBI AHATM3UPYIOLLETO
CKpELIMBAHUA U pelIaTh TEHETUYECKUE
3a/1a4M HAa aHAIM3UpYIOLIEee
CKpELIMBAHUE U HEIIOJIIHOE
JOMUHHUPOBAHUE

12.3 | lurubpugHoe JurubpugHoe ckpernuBanue. Tperuii PackpsiBaTh copep:kaHre TEPMUHOB U
CKpELIMBAHUE 3aKoH MeHienst — 3aKOH HE3aBHCHMOTO | TIOHITHI: JUTUOPHUIHOE CKPEIIMBaHUE,
HaCJIEI0BaHUs MPU3HAKOB. (eHOTUNMYECKU paiuKal.
[uTonornuecknue OCHOBBI OnuceiBats onbIThl ['. Menaens mo
JTUTHOPUIHOTO CKPEIIMBAHMUS. W3YYEHUIO HACJIENOBaHUs JIBYX Iap
JleMmoHCcTpanum IIPU3HAKOB Y TOPOXa IMOCEBHOTO.
IToprpert: I'. Menaens. [IpuBOUTE POPMYITUPOBKY TPETHETO
Tabnuiibl U cxeMbl: « TpeTuil 3aKoH 3akoHa ['. Menpens (3akoHa
Mennens». HE3aBHCUMOTO HACJIEAOBaHUS
OoOopynoBanue: MozeIb MPU3HAKOB) U OOBSACHATH €T0
JUIs1 AEMOHCTpPALINU 3aKOHA LIUTOJIOTUYECKUE OCHOBBI.
HE3aBUCHUMOT0 HACJIEI0BaHUS [TpuMeHsATh MaTEMaTUYECKUH PACUET C
MIPU3HAKOB; CBETOBON MHUKPOCKOII; MOMOIIBI0 (PEHOTUTTHYECKOTO pajrKaa
MUKponpemnapat «/pozodunar. U METOJa IEPEMHOKEHUSI BEPOSTHOCTEN
IIpakTuyeckas padora BapUAHTOB PaCUICIJIEHUS IPU3HAKOB Yy
«3yueHue pe3yabTaToB MOTOMKOB 110 ()€HOTHUNY U T€HOTHUITY.
JTUTHOPUIHOTO CKPEIIMBAHUS CocTaBisTh CXeMbl JUTHOPUHOTO
y Ip030(HIIbI» CKpEIIMBAHUS U pPelIaTh TCHETUYECKUE
3a/1auu Ha TUTHOPUTHOE CKPEIMBAHUE
12.4 | CueruieHHOE CuenyieHHOE HaClleIOBAHUE IPU3HAKOB. | PackpbIBaTh CoJiepKaHNe TEPMUHOB U
HaclieJOBaHHUE Pa6oter T. Moprana. CuemnyieHHoe MOHSITHHI: CICTIJICHHOS HACJICIOBAHHE,
MIPU3HAKOB. HacJieJJ0BaHUE T€HOB, HAPYIIIEHUE HapYIICHUS CUETIJICHUS TeHOB,
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XpOMOCOMHas1 TEOPUS
HACJIEICTBEHHOCTH

CUEIJICHUS MEXIy T€HAMH.
XpoMOCOMHasi TEOpHsI
HAaCJEACTBEHHOCTH.
JdemoHcTpanumn

[Moprper: T. Mopras.

Tabaunel U cxeMbl: «ClLeInIieHHOe
HacJieJOBaHUE MTPU3HAKOB

y Ip030(DHITBI».

Oo6opynoBanue: Moelb

JUTSL AEMOHCTPALIMU CUETIIIEHHOTO
HacJe0BaHUs MPU3HAKOB.

KPOCCHUHTOBEpP, peKOMOMHAIINS T€HOB,
TEHETUYECKUE KapThl, MOPraHu/Ia.
[TpuBOIUTH POPMYITUPOBKH 3aKOHOB
Moprana (3aKoHa CIIETJICHHOTO
HacJICJOBAHUS I'€HOB M 3aKOHa
HapYIICHUS CUETIJICHUS MEXIy TeHaMU )
1 OOBSICHATH UX IIUTOJIOTMYCCKHE
OCHOBBI.

[TepeuncisiTe OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OPUHU
HaCJICACTBEHHOCTH.

PentaTe reneTnueckue 3agaqau

Ha CIEIJICHHOE HAClIeI0BAaHUE I'€HOB U
HAPYILICHUE CUECTUICHUS MEX]Yy TEHAMHU

12.5

['eneTuka mona

I'enernka noma. XpoMOCOMHBIN
MEXaHU3M OIIPENEIICHUS T10J1A.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoramMeTHsIil U reTepOraMmeTHBIN
noi. ['eHeTnueckas CTpykTypa
NOJIOBBIX XpoMocoM. HacnenoBanue
IPU3HAKOB, CUEIJIEHHBIX C TOJIOM.
JdeMoHCcTpanuun

Tabaumel U cxeMbl: «['eHeTnKa mona,
«Kapunorun yenoseka», «Kapuorun
po30¢uibDy, «KapuoTum nTuiibh

PackpeiBath cogepxanre TEpPMUHOB U
MOHSATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN T0JI,
reTeporaMeTHbIN MOJI.

OOBICHATH XpPOMOCOMHBIN MEXaHU3M
OINpEIETEHHUS T10JIa Y OPraHU3MOB.
[IpuBOOUTE MpUMEPHI HACTIEAOBAHUS
NPU3HAKOB, CUEIJIEHHBIX C MOJIOM.
CocTaBIATh CXEMBI CKPEIIUBAHUS U
pemaTh TeHETUYECKUE 3a]]a4d Ha
HACJIEIOBAaHUE MPU3HAKOB, CUEIUICHHBIX
C TIOJIOM.

86



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOn€HHBIH YPOBCHB )

[TprBOIUTH MPUMEPHI TEHETUICCKUX
3a0oJieBaHMi U 1€EKTOB

Yy OPTaHU3MOB, CBSI3AHHBIX C IMOJIOBBIMH
XpPOMOCOMaMH

12.6 | 'eHoTHn KaK
[IEJIOCTHAS CUCTEMA

I'eHoTun Kak 11eJ10CTHAs CUCTEMA.
[Inerorponus — MHOXKECTBEHHOE
JielicTBUE TeHa. MHOXKECTBEHHBIN
ajenu3M. B3anmonelictBue
HeaJlJICIbHBIX T€HOB.
KomrmiemMeHnTapHOCTh. DNHCTa3.
[Tommamepust.

['eneTnyecKuil KOHTPOJIb Pa3BUTHSA
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIIOrMYECKUX MPOLIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (DYHKIIUHA.
I'eneTnyeckrue MexaHU3MBbI
CUMOHOreHe3a, MEXaHU3MBbI
B3aNMO/JICVCTBUSA «XO35HH — Mapa3suT»
U «XO3IMH — MUKPOOHUOM.
['eHeTn4eckue acreKkThl KOHTPOJIS U
M3MCEHCHHUS HACJIEICTBEHHOMN
uH(popMalNK B TOKOJICHUSAX KIIETOK

Y OPTaHU3MOB.

JleMmoHcTpanuu

TabymIbl M cXeMBbl: « MHOKECTBEHHBIN
ajiean3My,; «B3auMoieicTBHE TEHOBY

PackpriBath comepkanre TEPMUHOB U
MOHSTHUI: MHOKECTBEHHOC JICCTBHE
reHa (Tuieliorponus),
KOMIIJIEMEHTAPHOCTh, IUCTA3,
OJIMMEpUS.

OrnpeaensTs HGOpPMBI B3aUMOACHCTBUS
aJlJICIbHBIX U HEeaJUICJIbHBIX T'CHOB.
[IpuBOAUTE MPUMEPHI IIIEHOTPOITHOTO
JICUCTBUS T'€HOB.

Pemarn reneTnueckue 3agauu

Ha B3aUMOJICHCTBUE HEAJUICIbHBIX
T'€HOB

HUroro yacoB 1o Teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHMBOCTH
13.1 | i3MmeHYuBOCTH 1 B3aunmoperictBrue reHoTHNA U CPETBI PackpeiBath copepxanre TEpPMUHOB U
MIPU3HAKOB. Buasl pu GopMUPOBaHUU (HEHOTHIIA. MTOHATHI: U3MEHYUBOCTb,
U3MEHYUBOCTU N3MeHYnBOCTh PU3HAKOB. HEHACJICCTBEHHAs NU3MEHUYHUBOCTb,
KauecTBeHHBIE U KOJIMYECTBEHHBIE HACJIEACTBEHHAs N3MEHYNUBOCTbD.
IIpU3HAaKUA. Buabl ”3MEHUMBOCTH: CpaBHUBATh HEHACIIEACTBEHH YIO
HEHACJICACTBEHHAS U HACJICACTBEHHAsA. | U3MEHYMBOCTD C HACJIECACTBEHHOM.
JleMmoHcTpanum [IpuBOAUTH MpUMEPHI KAYECTBEHHBIX U
Tabauiet u cxembl: «Bums KOJIMYECTBEHHBIX PU3HAKOB
U3MEHYUBOCTIY. OpraHU3MOB, IPOSIBJICHUN
O0opynoBaHme: )XUBbIC U TepOapHbIE | Y OpraHU3MOB HEHACIIEACTBEHHOMN U
AK3EMIUIAPBI KOMHATHBIX PACTECHUM; HACJIECTBEHHOW N3MEHYMBOCTH
pUCYHKH ((poTorpadun) )KUBOTHBIX
C PA3NMYHBIMHU BUJIAMHU U3MEHYUBOCTH
13.2 | MonuduxarmonHas 2 MonaudpukaloHHas U3MEHYUBOCTb. PackpeiBaTh conepkaHue TEPMUHOB U
U3MEHYUBOCTH Ponb cpeast B popmupoBanumn MOHATUHN: MOAU(DUKALIMOHHAS, WU

MOAU(PUKALMOHHON U3MEHUYHUBOCTH.
Hopma peakuuu npusHaka.
BapranmonHsii psax v BapyualMoHHas
kpuBas (B. Moranncen). CBoiicTBa
MOIU(PUKAITIOHHOW U3MEHUYUBOCTH.
JdeMoHCcTpanuun

Tabnuiibl ¥ cXembl:
«MonuduxaoHHas U3BMEHYUBOCTDY.
O06opynoBaHue: XUBbIC U TepOapHbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHHUI;
pUCYHKH (poTorpadun) )KUBOTHBIX

(dheHoTUnMYeCcKas, U3MEHUUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApHUAllMOHHAs KpUBasi, HOpMa
peaKkuuy nNpu3HaKa,

MOAU(UKAIIAH.

XapakTepru3oBaTb CBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTH.
ITokasbIBaTh poJIb YCIOBUM BHEIIHEN
Cpelbl B pa3BUTUU MOAU(DUKAIIMOHHON
W3MEHYMBOCTH Y OPTaHU3MOB.
Ctpouth BapyallMOHHBIE PSJIBI U
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C mpuMepaMu MOJU(PUKAITTOHHOM
U3MEHYUBOCTHU.

JlaGopaTopHas padora
«HccenenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAITMOHHON U3MEHYHUBOCTH.
[TocTpoeHne BapualMOHHOTO psAIa U
BAPUALIMOHHOW KPUBOW

rpauK KpuBOl HOPMBbI pEAKIIUU
IIPU3HAKOB Y PA3JIUYHBIX OPraHU3MOB

13.3 | 'enoTunuueckas I'eHOTHIIMYECKAs! N3BMEHUUBOCTD. PackpbIBaTh conepxaHue TEPMUHOB U
U3MEHYHMBOCTb. CBolicTBa reHOTUITMYECKOU HOHATUN: KOMOMHATHBHAS
KombunaruBHas U3MEHUYHMBOCTU. BHUIBI TEHOTUIIMYECKON | U3MEHUYMBOCTh, MyTallOHHAs
WU3MEHYHMBOCTD U3MEHYMBOCTU: KOMOMHATUBHAS, M3MEHYMBOCTh, KOMOMHALINY, MYTALIUH.

MYTal[MOHHAS. XapakTepu3oBaTh CBOWCTBA
KoMOunHaTuBHast ”3MEHYMBOCTD. T€HOTUIINYECKOW N3MEHUYUBOCTH.
Meiio3 1 oJI0BOM IPOLIECC — OCHOBA OnuceIBaTh MENWO03 U MOJOBOM IIPOLIECC
KOMOWHATUBHON M3MEHUYUBOCTH. KaK OCHOBY MPOSIBJIEHUS Y OPraHU3MOB
Posib KOMOMHATUBHON N3MEHYMBOCTHU KOMOMHATUBHON M3MEHYMBOCTH.

B CO3/ITaHUU T€HETUYECKOTO IToka3bIBaTh HA KOHKPETHBIX PUMEpax
pa3Ho0Opa3us B rpeaesax 0HOrO POJIb KOMOWHATUBHOW U3MEHUYHUBOCTH
BUJA. B CO3/1aHUM T'€HETUYECKOI0
JleMoHCTpanuu pa3sHO0Opa3us OpraHu3MoOB B Ipezeax
Tabnuub! u cxembl: «kKoMOMHAaTUBHAs | OJHOIO BUJA.

U3MEHUYHUBOCTHY, «Meno3y, CpaBHUBATh FT€HOTUITMYECKYIO
«Onnoa0TBOPEHNE» M3MEHYMBOCTh C MOAN(DUKALIMOHHON

13.4 | MyranuoHHas MyTtanroHHas H3MEHYUBOCTh. Buibl PackpeiBaTh conep:kaHue TEPMUHOB U
U3MEHYUBOCTb. MyTalUi: T€HHbIEC, XPOMOCOMHEIE, IOHATHN: MyTallUU, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTal[MOHHOT O VHIYLIUPOBAaHHBIE MyTalWU. SAEpHbIE | TONUIUIONINS, AHEYTUIOUAUS, MYTaHT,
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mporiecca.
OIUTeHETUKA

Y [IUTOIIa3MaTUYECKUE MYTAIUH.
CoMarndeckue v MoJOBbIE MYTAILIUU.
[IprurHbI BOBHUKHOBEHUS MYTallUH.
MyTareHsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJIECTBEHHOW U3MEHYMBOCTH
(H.W. BaBunos). BHesinepHast
W3MEHYMBOCTh U HACJICJICTBEHHOCTb.
Dnucenemura u INULEHOMUKA,

POJb DnULeHemMUYecKux hakxmopos

8 HACIe00B8AHUU U USMEHUUBOCMU
GeHomunuyeckux npusHaKos

¥V Op2aHU3MO8.

JdemoHcTpanumn

IMoprpetst: I'. [le ®pus, B. MoranuceH,
H. 1. BaBunos.

Tabnuiel U cxeMbl: «I'eHeTHUecKue
3a00JieBaHMs YeNloBeKa», «Buabl
MyTaLum».

OO6opynoBanme: )KuBbIC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
pUCYHKH ((poTorpadun) )KUBOTHBIX

C Pa3IMYHBIMU BUJIAMHU
VU3MEHYHUBOCTH.

MyTareHsbl.
[IpuBoauThE pUMEPHI MyTALIUH,
BCTPEYAIOLINUXCS Y PA3HBIX OPraHU3MOB.
Knaccudunmposats MmyTarnuu

10 pa3HbIM OCHOBAHUSIM.

Paznuuate Ha n300pakeHusxX (cxemax,
Ta0IUIaX ) TeHHBIC MYTalIUH,
XPOMOCOMHBIE TIEPECTPOUKHU Pa3HBIX
BUJIOB: JIENICLIUU, TYTUIMKALIUH,
TPaHCIOKAllM1, THBEPCUU; TEHOMHbIEC
MYyTalUu.

CpaBHUBATh MEXKly COOOW MyTalluu
pPa3HbBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHON N3MEHYUBOCTH.
HaspiBats npuunHbl MyTaIuu,
BBISIBJIAITh UICTOUHUKU (PAKTOPOB-
MYTareHOB B OKPYXKarOLIEH Cpee
(KOCBEHHO).

[IpuBoUTH POPMYIMPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIIOB U
HACJICJICTBEHHON NU3MEHUYNBOCTHU

H. . BaBunoBa u 000CHOBBIBaTh €ro
3HAUYCHUE JJIsSl IPAKTUKHU CEIHCKOTO
X035 CTBa
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IIpakTuyeckas padora
«Mytauuu y 1po3o¢pussl (Ha TOTOBBIX

MUKpOTMperapaTax)»
HToro yacoB o teme 6
14 | Tema «I'eHeTHKA YeJIOBEKA»

14.1 | I'eneruka yesaoBeKa. 3 Kapuotun uenoseka. Mexaynaponnass | PackpbiBaTh cofepKaHUE TEPMHUHOB U
Mertonbl nporpaMma MccieJOBaHUsl TeHOMa NOHSITUI: CEKBEHUPOBAHUE, KapTa
MEUIIUHCKON yesoBeka. MeTobl M3y4eHUsl TeHETUKU | XPOMOCOMBI, MPOOaH/1, HACIEICTBEHHbIE
TE€HETUKHU YeJI0BEKa: FeHEaIOTMUYECKU, 007e3HU (MOHOTCHHBIC, TTOJIMTEHHBIE,

OJIM3HEIOBEIN, IHTOT€HETUYCCKUH,
MOMYJISMOHHO-CTATUCTUYECKU U,
MOJIEKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE onpeieIeHue TeHOTUMA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHHE,
T€HOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoibto [TIIP-anamu3a.
HaciencrBennsbie 3a00J1€BaHusA
yesioBeKa. I eHHbIe U XpOMOCOMHBIE
OoJie3HU yenoBeKka. bonaesnu

C HaCJIeICTBEHHOM
MPEAPACTIONIOKEHHOCThIO. 3HAUEHHUE
MCIUIIMHCKOU TCHETHKHI

B MIPEJOTBPAIICHUH U JICYCHUHU
IeHETHYCCKHUX 3a00JICBaHUI YEIIOBEKA.
MeauKo-TeHETUYECKOE
KOHCYJIbTUpOBaHue. CTBOJIOBBIC
kieTku. [IoHsATHE «T€HEeTUYEeCKOro

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBAs UATHOCTHUKA, aMHUOLICHTES.
[lepeyuncnsaTe 0COOCHHOCTH U3YUCHUS
FCHETUKHU YE€JI0BEKA U METObI
MEJIUIMHCKON T€HETUKH.
XapakTepru30BaTh METO/Ibl U3YUCHUS
T€HETHUKH YeJioBeKa (TeHea IornyecKui,
OJM3HEIOBEIN, TUTOTCHETUUCCKHUH,
MOJIEKYJIAPHO-TEHETUYECKHU,
MONYJIALIMOHHO-CTATUCTUYECKHIN ).
OnuceIBaTh 1EIH, 3a1a9U U
JOCTHKEHUST MEXKTYHAPOIHOM
porpaMmsbl «I €HOM YeTOBEKay.
Paznuuats Ha M300pakeHUAX (CXemax,
Ta0IUIaX ) KapThl XPOMOCOM
(remeTuueckue, GU3HIECKUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKUE ACTIEKTHI
UCCIIEZIOBAaHUN B 00J1aCTH
PENAKTUPOBAHMS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue GpakToOpbl NOBBILIEHHOM
YyBCTBUTEJILHOCTHU YEJIOBEKA

K (pU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKarOLIEH CPeJIbl.
I'eneTnueckas nmpeapacnoaoKeHHOCTh
YEJI0BEKa K IaTOJIOTUSIM.
JdemMoHcTpanum

Tabauue! u cxembl: «Kapuorun
YeJI0BeKay, «MeTobl H3ydeHus
IEeHETUKHU YeloBeKa», «I eHeTnueckne
3a00JIeBaHUS YETIOBEKaY.
IIpakTuyeckas padora
«CocCTaBlIEHHE U AHAJIN3 POJIOCITOBHON»

OnuchiBaTh METOABI COBPEMEHHOTO
OMpEeICJICHUS] TEHOTHUIIA OpraHru3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCJIIC

¢ nomoupto [111P-ananm3a.
XapakTepru3oBaTh HACIICICTBEHHbIC
3a00J1€BaHUs YeJIOBEeKa 1 3a00JICBaHU
C HacCJICICTBEHHOM
MPEAPACTIOIOKEHHOCTHIO.
CpaBHUBATh T'€HHbBIE, XPOMOCOMHBIE
0oJIe3HH YesIoBeKa U 00JIe3HHU

C HaCJEJICTBEHHOMN
MPEIPaACIIONOKEHHOCTHIO.

VY cranaBiMBaTh B3aUMOCBSI3b MEXIY
HAacCJIEICTBEHHBIMHU 3a00JI€EBaHUSIMU

YEJI0BEKA M UX TCHETUUYECKOM OCHOBOM.

OO0O0CHOBBIBAThH 3HAUYEHUE MEIUKO-
TCHETHYECKOTO0 KOHCYJILTHPOBAHUS
B IIPEIOTBPAIIICHUH H JICYCHUN
HAaCJIEICTBEHHBIX 3a00JIEBaHUN
yeJIoBEKa

Hrtoro yacoB 1o TeMe 3
15 | Tema «CeyieKiusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHSATHSI 1 JloMecTuKaIUs U CEICKITUS. PackpbiBaTh cojepikaHre OCHOBHBIX

CCJICKIINH

3apoKICHUE CEJICKIIUN U
JIOMECTHUKAIIMH. Y YCHUE
H.W. BaBunosa o LlenTpax

MOHSITHHN: CEICKIUS, JOMECTUKAIIMS,
NPUMUTHUBHAS CEJICKIIHS,
KOMOWHATHUBHAS CEJICKIIHS, COPT,
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MIPOUCXOXKJEHHUSI 1 MHOT000pa3ust
KYJIbTYPHBIX pacTeHui. Posb cenekuuu
B CO3/IaHUU COPTOB PACTEHUHN U TTOPOJI
KUBOTHBIX. COPT, MOPO/Ia, IITAMM.
3aKOH FOMOJIOTHYECKHUX PSIAOB

B HACJIE€JACTBEHHON U3MEHUYNBOCTHU
H.W. BaBunoBa, ero 3HaueHue

JUTSL CEJIEKIIMOHHON PaboTHI.
JemoHcTpanumn

[Toprpetsr: H. . BaBunos,

N. B. Muuypun, I'. JI. Kapneuenko,
I I1. JIykpanenko, b. JI. Acraypos.
Tabnuiel u cxeMbl: «LleHTpbI
IIPOUCXOXKICHUS ¥ MHOT0O00pa3us
KYJBTYPHBIX PaCTEHUI», «3aKOH
TOMOJIOTUYECKUX PSIZIOB

B HACJICJICTBEHHOW U3MEHYHUBOCTI.
JlaboparopHasi pabora
«M3yueHune copToB KyJIbTYPHBIX
pacTeHuii U Nopoj JOMAIITHUX
KUBOTHBIX)

IIOpOJa, ITaMM.

IlepeuncnsaTe OCHOBHBIE JTaIlbI
Pa3BUTHS CEJIEKIIMU KaK Ipouecca u
HayKHU.

XapakTepu30BaTh COACPKAHUE YUCHUS
H. 1. BaBunosa o Llentpax
IPOUCXOXKIEHUS 1 MHOI000pa3us
KYJIbTYPHBIX PACTECHHM.

ITokaseiBath LleHTpBI IPOUCXOKIAECHUS U
MHOT000pa3usi KyJIbTYPHBIX PaCTEHUN U
LleHTpbl JOMECTHUKAIMU JOMAIIHUX
’KUBOTHBIX Ha KapTe MUPA, CBA3BIBATD
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS JPEBHEMIINX
UBIIN3ALAH.

CpaBHUBATH COPT, IOPOAY, LITAMM

C BUAAMU-POIUYAMH.

OO60CHOBBIBAaTh 3HAYECHUE 3aKOHA
TrOMOJIOTMYECKUX PAZOB B
HACJIEICTBEHHON U3MEHYMBOCTH

H. . BaBunosa mis CeleKIMOHHON
paboTHLI.

OnuckIBaTh NEPCIIEKTUBBI
JIOMECTUKAIIMU U CO3/1aHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, ITOPOJL
JOMAIIIHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPIaHU3MOB
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15.2

MeTtoapl
CEJICKLIMOHHOM
pabotel. CoxpaHeHHe,
WM3y4YCHUE U
HCITOJIL30BaHUE
FeHETHYECKHUX

pecypcoB

MeTonbl CeNEeKIIMOHHON PadOTHI.
HckyccTBeHHBIN OTOOP: MacCOBBIN U
WMHJIUBUYaJbHbBIA. DTaIbl
KOMOWHAIIMOHHOM CEJIEKIINH.
Hcnpiranue npousBogurenen

o MOTOMCTBY. OTOOp 1O TEHOTUITY

C TIOMOIUIBIO OIIEHKU (PEeHOTHUIIa
OTOMCTBA U OTOOP MO T€HOTHUITY

¢ nomoibo aHanu3a JIHK.
HckyccTBEeHHBINM MyTareHes Kak METO/
CEJICKIIMOHHON pabOTHhI.
PagnannoHHBIN 1 XUMUYECKUNA
MyTareHe3 Kak UICTOYHUK MYTallui

Y KyJIbTYPHBIX ()OpM OpraHU3MOB.
Hcnonb3oBanrue reHOMHOTO
pEOaKTUPOBAHUS U METOJIOB
pexkoMmOunanTHbIX JJHK a1t monmydenust
HMCXOAHOI0 MaTepuralia JiJisl CEJCKIINU.
[TonyyeHne noaUIIONAOB.
BuyTrpuBuoBas rudpuanzanusi.
BiM3KOpOICTBEHHOE CKPEIIMBAHUE,
i uHOpuauHr. HeponcrBennoe
CKpElIMBaHUE, WIH ayTOPUIUHT.
I'eTepo3uc u ero NpuYMHEL.
Hcnonb3oBanue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeononenne

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTUHN: UCKYCCTBEHHBIN 0TOOP,
IIPOU3BOIUTEIH, SKCTEPHEP,
OJIM3KOPOJCTBEHHOE CKPEIIUBAHKE, UITU
WHOPUUHT, HEPOJCTBEHHOE
CKpelIMBaHUE, WK ayTOPUIUHT, YUCTas
JIUHUSI, TeTepo3uc (TudpuIHas cuia),
F€HOMHOE PeJIaKTUPOBaHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MyTareHsbl, MOJUIIJION IbI, OTAAJIEHHAS
ruOpUaM3alNsl, CEKBEHUPOBAHHME.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHHI U KUBOTHBIX:
MCKYCCTBEHHBIN O0TOOD U
rUOpUIU3ALINIO.

CpaBHMBaTh MacCOBBII UCKYCCTBEHHBIN
0oTOOp C UHAUBUIYATIbHBIM, TTOKA3bIBATh
UX 3HAYEHUE JJIs1 CENeKIUU
KYJbTYPHBIX PACTEHUU U IOMAITHUX
KUBOTHBIX.

[IpuBOAUTHE KOHKPETHBIE TPUMEPHI
OTJANEHHON TMOPUIN3ALNH B CEJIEKIIMH.
OnucsiBars onsIT I'. J1. Kapneuenko

10 TIPEOJIOJICHUIO OECILITIONMS
MEXBUJIOBBIX THOPHUIOB.

Paznuuate Ha n300pakeHUsxX (cxemax,
TabJIMIIaX) Y OTJEIbHBIX
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OecrIoIus MEXBUJIOBBIX THOPHUIOB.
JlocTrkeHus CENeKIUU PACTCHUN U
KUBOTHBIX. «3€1€Has pesOIIOYUsN.
CoxpaHeHue U U3y4eHHE TeHETUYECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUM U UX
IUKWX POANYEHN JJIs1 CO3IaHUS HOBBIX
COpPTOB U THOPHUIOB
CEIIbCKOXO035IMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasnenue
2eHemu4ecKuMu pecypcamu
CeNlbCKOXO3AUCMBEHHBIX U
NPOMBICTIOBLIX HCUBOMHBIX 8 YEAAX
VAVUULEHUS. CYUEeCMBYIOUWUX U CO30AHUS
HOBbIX NOPOO, JTUHULL U KPOCCOB8, 8 MOM
yucie ¢ NPUMEHEHUEM COBPEMEHHBIX
Memo008 HAYUHBIX UCCNe008AHULL
nepeoosulx uoell U nepCcneKmueHbLX
MEexXHOI02U1L.

JdeMoHCcTpanuu

Iloprpeter: H. U. BaBuiios,

N. B. Muuypun, I'. JI. Kapneuenko,
H. bopnoyr, /1. K. benses.

Tabaunel U cXeMbl: «MeToabl
celekumny, «OTaanéHHas
rudopuan3anusy, «Myrarenesy.
JlaGopaTopHas padora

«M3ydyeHne METOI0B CEIEKITUU

MPEJCTABUTEINIEN KOHKPETHOI'O COpTa U
MOPObI XO35IMCTBEHHO LICHHBIC
MIPU3HAKU, HEOOXOIMMBIC YETIOBEKY.
XapakTepru3oBaTh POJIb CEIEKIIUU

B 00€CTIeYeHUH MPOI0BOJILCTBEHHOMN
0€e30ITaCHOCTH YeJIOBEYECTBA.
[TpuBOANTH KOHKPETHBIE TPUMEPDI
JTOCTHUKEHUHN CEJICKIIUU KYJIbTYPHBIX
PacCTeHUH U IOMAITHUX KUBOTHBIX

B Poccun
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pacTeHun»

IIpakTuyeckas padora
«IIpuBHBKa pacTeHUN».
Ikcekypensi «OCHOBHBIE METO/IbI U
JNOCTMIKECHUS CEJIEKLIMU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIIUIO, IIJIEMEHHYIO (epMYy,
COPTOMCIBITATEIbHBIN YYACTOK,

B TEIUIMYHOE XO3SIMCTBO,

B J1a00paTOpHUIO arpOyHUBEPCUTETA WITH
Hay4HOI'O LIEHTPA)»

Hroro

4acoB I10 TEME 4

16

Tema «BbHOTEeXHOJIOrus 1 CHHTETHYE

CKasl OMoJIOTus»

16.1

buorexHomorus kak 1
HayKa M OTpacib
TIPOM3BOJICTBA

OOBEKTHI, UCTIONH3YEMbIC

B OMOTEXHOJIOTUH, — KJIETOYHBIE U
TKaHEBbIC KYJIbTYPHI,
MHKPOOPTaHU3MBbI, UX XapaKTEPUCTHUKA.
TpanunrionHas GUOTEXHOJIOTUSI:
xJie0onedyeHre, nojayuyeHue
KUCJIOMOJIOYHBIX TTPOJYKTOB,
BUHOJIeTTME. MUKPOOHOIOTrHYECKUit
cuHTe3. OOBEKTHI
MUKPOOUOJIOTUYECKUX TEXHOIOTHIA.
[Tpou3sBojicTBO O€ka, aMUHOKUCIIOT U
BUTAMHUHOB.

JdemoHcTpanumn

Tabymib! U cxeMmbl: «lcrons3o0Banue

PackpriBaTh conep:kaHue TEPMUHOB U
MOHSATUHN: OMOTEXHOJIOTHS,
TpaguIlMOHHAsE OMOTEXHOJIOT U,
MUKPOOUOJIOTUYECKUN CUHTE3,
MUKPOOUOIOTHYECKast TEXHOJIOTHSI.
[lepeuncnsaTh HarpaBICHUS
OMOTEXHOJIOTUY; IIeTTU U 3a]1a4H,
CTOSIIIIHE Tepe]l OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3YyEeMble B OMOTEXHOJIOTHH,
KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHKPOOPTaHU3MBI.

OnuchIBaTh OCHOBHBIE METO/IbI
TPaIUIIMOHHON OMOTEXHOIOTUHU U
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MUKPOOPTaHU3MOB B ITPOMBIIIJICHHOM
IIPOU3BOJICTBEY.

JlaGopaTopHas padora

«3yuenne 00bEKTOB
OMOTEXHOJIOTUMY.

IIpakTuyeckas padora
«ITonyyeHnre MOIOYHOKHUCIIBIX
IPOAYKTOBY.

dkckypceusi «buorexnonorus —
Ba)KHEUIIIasi TPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTHUKEHUS MUKPOOUOJIOTUYECKON
TEXHOJIOTHH.

OO0O0CHOBBIBAThH 3HAUYECHHUE
OMOTEXHOJIOTHU

JUISL CEIbCKOXO3SIMICTBEHHOI'O
MIPOU3BO/ICTBA

16.2

OcCHOBHBIC
HAIMPABJICHUS
CUHTETUYECKOM
OHoJIOrnu

Co3ganve TEXHOJIOTHH U
MHCTPYMEHTOB LI€I€HAPABICHHOT O
WU3MEHEHUS U KOHCTPYUPOBaHUS
T€HOMOB C LEJbI0 MOJIYYECHHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
coZiepKalIuX HE BCTPEYAIOIINECs

B IIPUPO/ie OMOCUHTETUYECKUE TTYTH.
Knerounas nnxxenepusi. Metonasl
KYJIbTYPbI KJIIETOK Y TKAHEW pacTeHUI U
#UBOTHBIX. Kpriobanku. Comarnueckas
rUOpUIM3aLNS 1 COMAaTUYECKUMA
sMmOpuorenes. Mcnonbp3oBanue
rarion/ioB B CEJIEKIIMKM PACTEHUH.
llonyyenue MOHOKIOHANbHBIX AHMUMEI.

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHATUH: KIIETOUHASI HHXKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METO
KYJBTYPBI KJIIETOK U TKaHEW,
TOTUIOTEHTHOCTb, IUIFOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
pPa3MHOXKXEHHUE PACTEHU, COMaTUYECKas
ruOpuan3anysl, rarion ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJINKJIOHAJIbHBIC
AQHTUTENA, METO/ TPAHCIUIAHTALMU SIED,
KJIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIlpaBJICHUS] CAHTETUYECKOU

OHOJIOTHUH.
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Hcnonvzo6anue MOHOKIOHAILHBIX U
NOJUKTOHAIbHBIX aHmumerl

6 meouyune. ICKycCTBEHHOE
OIJIOAOTBOPEHUE. PEKOHCTpYKIIUA
SIMIEKJIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. MeTo/ TpaHCIUIaHTalluN
SIAEp KIETOK. Texnono2uu
0300p08IeHUs, KVIbMUBUPOBAHUS U
MUKPOKIOHAIbHO20 PAZMHONCEHUS
CeNbCKOXO03AUCBEHHBIX KYIbMYP.
JdemMoHcTpanum

Tabmaunel ¥ cxeMsbl: «KierouHas
WHKEHEPUSD)

OnuceiBaTh Ha KOHKPETHBIX MPUMEPAX
METObI KJIETOYHOW UHKECHEPHUH.
[IpuBOIUTH PUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIX ¥ MOJUKJIOHAIbHBIX
aHTHUTEN B MEJIUIIMHE.

OrnennBaTh 3HAYCHUE CHHTETUYECKOM
OMOJIOTHH IS CENBLCKOr0 XO3IHCTBa U
METUIMHBI

16.3

XpOoMOCOMHas U
reHHas UH)XKCHEPUsT

XpOMOCOMHAasl U TCHHAsI HHKEHEPHUSL.
NckyccTBEHHBIN CUHTE3 TE€HA U
KOHCTPYHMPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mparnceenmvix
op2anu3mo8. J1oCTKEeHus u
IIEPCIEKTUBBI XPOMOCOMHOW U TEHHOMN
WHKEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHE MPOOIeMbl TEHHOU
VUHKECHEPUH.

JleMmoHcTpanuu

Tabnuiibl U cxeMbl: «I'eHHas
WHXXEHEPUSD)

PackpeiBaTh cogepxanre TEPMUHOB U
TOHSTUI: TEHHAs UHXEHEPUS,
PECTPUKLIUOHHBIE HOH YKJICa3bl
(pecTpuKTa3bl), JTUMKHAE KOHIIBI,
IJIa3MUIbI, PECTPUKIIMS, TUTHPOBAHHUE,
TpaHcpopMalusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOJIU(PUITUPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOABI PETPOTYKTUBHOTO
Y TEPANEBTUYECKOrO KJIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUH U CITIOCOOBI
TEHETUYECKOU MHKECHEPHH.
XapakTepru30BaTh JOCTUKECHUS T€HHOU
VHXXEHEPUU.
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OneHuBaTh YKOJIOTHYECKUE U
ATUYECKHUE TTPOOJIEMbI KIIOHUPOBAHUS U
CO3/IaHMsI TPAHCTEHHBIX OPraHU3MOB,
MEPCIIEKTUBBI Pa3BUTHUSI XPOMOCOMHOM
Y T€HHOU UH)KEHEPUU

16.4

MenunuHckue
OMOTEXHOJIOTUH

MenunuHCKIuEe OMOTEXHOIOTHH.
Ilocmeenomnas yugposas
meouyuna. II[P-ouacnocmuxa.
Memabonomnoiii ananus,
2eHOYEeHMPUYeCKUL AHAIU3
npomeoma ueiosexa 0 OYeHKU
COCMOsIHUSL €20 300P06bA.
Hcnonvsosanue cmeonoswix Kiemox.
Tapeemnuas mepanus paxa.
3D-o6uounsicenepus onsn paspabomxu
@DYHOAMEHMATILHBIX OCHOB
MEeOUYUHCKUX MEXHOI02ULL, CO30AHUS
KOMNJIEKCHBIX MKAHel coYemanuem
MEXHON02ULL MPEXMEPHO20
buonpunmunea u ckaggonounea
0J151 peutenus 3a0a4
NePCOHATUZUPOBAHHOU MEOUYUHDL.
Co3z0anue 86eKMOpHbIX BAKYUH C Yeblo
obecneyenusi KOMOUHUPOBAHHOU
3auwumot om 6036youmeneit OPBHU,
YCmManogenue MOIeK)IAPHbIX
MeXanu3mMo8 yHKYUOHUPOBAHUS

PackpsiBaTh copep:kaHre TEPMUHOB U
MOHSATHUI: METULIUHCKAS
OMOTEXHOJIOTHS, META00JIOMHBIN
aHaJn3, TEHOIICHTPUYECKUI aHaIu3,
NepCOHATN3MPOBAHHAS MEIUIMHA,
perenepaTuBHas MEIMUIIMHA.
XapakTepu3oBaTb METO/IbI
MeTa00JIOMHOTO ¥ TEHOLICHTPUUECKOTO
aHaJIM3a; UCTI0JIb30BAHUE CTBOJIOBBIX
kietok; [II[P-nnarnocTuky; TapreTHyro
TEpaNuio paxka
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PHK-cooepaorcawux supycos,
8bI3bIBAIOUUX 0COOO ONACHbIE
3a601e6aHUs YEN08EKA U HCUBOMHBIX

Hrtoro yacoB 1mo Teme 4
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC

HanmenoBanue

No KommuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3zeioB U TeEM [IporpammHoOe conepxkaHue

n/m 4acoB oOy4arommxcs

y4eOHOro npeamMera
1 | Tema «3apoxaeHue U pa3BuTHe 3BOJIOIUOHHBIX NMPEACTABJICHUI B OHOJIOTMH »
1.1 | DOBooIMOHHAs 1 OBomonmonHas teopust Y. Jlapsuna. PackpeiBath copepxanre TEpMUHOB U

teopus Y. [lapuna

[TpeanochLIKu BOBHUKHOBEHUS
napBuHHA3Ma. JKU3Hb U HAy4YHas
nestenbHOCTh Y. JlapBHHA.
JdeMoHCcTpanuun

[Toprpetsl: Apucrorens, K. JInnuen,
K. b. JTamapk, 2. K. Cent-Unep,

K. KroBbe, Y. [{apBuH.

Tabauitel 1 cxeMbl: «CHCTEMa JKUBOKH
npupobl (o K. JIunuero)y,
«JlecTHHIIA )KUBBIX CYIIECTB

(o Jlamapky)», «MexaHusm
dbopMupoBaHUS TPUCTIOCOOICHUN

y PaCT€HHI U KUBOTHBIX

(o Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsunay,
«Haxonku Y. lapBuHa»

MOHSATUM: KpEallMOHU3M, BU/I,
cUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
UCKYCCTBEHHAsI CUCTEMA
KJaccuuKaIi OPraHu3MoB,
HUCTOPUYECKUN METOI, TAPBUHU3M.
XapakTepu3oBaTh B3I bl
Apucrorens, Omnenokna, Jlykpenns
Kapa, /Ix. Pest Ha pa3BuTHe )KUBOM
MIPUPO/IBI.

Ouenusathb Bkiag K. JIuaues

B pa3BUTHE OMOJIOTHH.

CpaBHUBaTh B3rJISbI HA BUJT U
spomonuio K. JIunues, XK. b. Jlamapka
u Y. JlapBuHa.

Kpurnueckn oneHnBaTh
KpPEallMOHUCTCKUE B3IJISIAbI HA JKUBYIO
MIPUPOTY.

[lepeyucnsaTe KyJIbTYpHO-UCTOPUUECKHUE
1 €CTeCTBEHHO-HAy4YHbIE MTPEMOCHUIKI
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MOSIBJICHUA 3BOJIIOLIMOHHON TEOPUU

Y. JlapBuHa.

OnuceiBaTh poib UCTOPUUECKOTO
METO/1A.

Nznarath cynmHOCTh 3BOIIOIMOHHOM
teopun Y. JlapsuHa.

HasbiBaTh 0cHOBHBIE (hakThl OHorpaduu
Y. JlapBuHa ¥ dTaIlbl CO31aHUS UM
ABOJIFOLIMOHHON TEOPUH

1.2

JIBMKYIIIHE CHJIBI
ABOJIIOIIMHA BUJOB
o Y. JlapBuny

JIBMKyIIME CUITBI YBOJIIOIIMU BUIOB
no Y. Jlapeuny (BeIcOKast
WHTEHCHUBHOCTDH Pa3MHOKCHHUSI
OpPraHM3MOB, HaCJE/ICTBEHHAs
M3MEHYUBOCTh, OOpHOa

3a CyIlIECTBOBAHUE, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN O0TOOD).
JdemoHcTpanumn

IMoptper: Y. /lapBuH.

Tabnuibl U cxeMbl: «DOpMbI OOPHOBI
3a cymiecTBoBaHuey, «Ilopoab
ronyoei», « MHOrooOpasue
KyJbTYPHBIX (DOPM KaIlyCThI»,
«ITopobl mOMaNTHUX JKUBOTHBIXY,
«Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. dapBuny)», «Cxema
COOTHOIICHHUSI IBYKYIIIMX CHJT
HBOJTIOITU

PackpriBaTh conepkaHue TEPMUHOB U
NOHSTUI: HACJIEICTBEHHOCTD,
M3MEHYUBOCTb, UCKYCCTBEHHBINA OTOOP,
0opn0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

N3narate cynHOCTh y4eHUs

Y. JapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIUE CUIIbI
ABOJIOLNH BUJOB 110 J[apBunYy.
[IpuMeHATh 3HaHUA O ABWKYIIMX CHJIAX
ABOJIIOLMH BUAOB 10 J[apBUHY

JUTSE OOBSICHEHUSI MHOT000pa3ust BUIOB,
OpOJ IOMAIIIHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUHN
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1.3 | ®opmupoBaHue 1 OdopmiieHne cUHTETUYECKOM Teopun | PackpeIBaTh copep:kaHne TEPMUHOB U
CUHTETUYECKON spomonnu (CTI). Heittpanshas MOHATUHN: TapBUHU3M, MYTallUU,
TEOPUH IBOJIFOLIUU Teopus 3Bosronuu. CoBpeMeHHas MYTALMOHHBIN IIPOLECC.

HBOJIIOLIMOHHASI OMOJIOTUSI. OOBICHATH IPUYMHBI KPU3HCA
3HaueHKe IBOITIOLMOHHON TEOpUHr JapBUHU3MA.
B (pOpMHUPOBAHUM €CTECTBEHHO- O060CHOBBIBATh 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUpAa. TpaHcpopMalMK TapBUHU3MA
JleMmoHcTpanum B CUHTETHYECKYIO TEOPHIO 3BOJIFOLIUU
[Moprpetsl: C. C. UeTBEepUKOB, (CTD).
N. U. lllmansrayzen, Jx. XonaenH, Mzmarate ocHoBHBIC MonokeHUss CTD.
J1. K. benses. OuenuBath Bkaaf . [le @pusa,
Tabauie! u cxembl: «OCHOBHBIE C. C. YerBepukosa,
IIOJIOKEHUSI CUHTETUYECKOW TEOPUHU N. N. [lImansraysena, /1. K. bensieBa
ABOJIIOITUN B hopmuposanue CTD.
OuenuBatp 3HaueHue CTO
B (hOpMUPOBAHUK COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUPA
Hroro yacoB o teme 4
2 | Tema «Mukpo3Boaonus U eé pe3ybTaThb»

2.1 | Drambl 3 [Tonynsius Kak 3IeMeHTapHast PackpeiBaTh conepxkaHue TEPMUHOB U
HBOJIFOIITMOHHOTO eanHuna 3Booun. CoOBpeMEHHbIE MOHSATHUI: MUKPOABOIIOLIHUS,
nporecca: METO/Ibl OLICHKU T€HETUYECKOrO MAaKpO3BOJIIOIMS, MyTalliU, OMYJISIIUSA,
MHKPOIBOJIIOLUS U pa3zHooOpa3ust U CTPYKTYphI KOMOWHAIUK T€HOB, F€HO(POH/I,
MaKpPO3BOJIFOIIHSL. nonynauuid. I3menenue renoona AJIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
[Honyssius — MOMYJIALIMY KaK 3JIEMEHTAPHOE XapakTepu30BaTb MUKPOIBOIIOLUIO KAK
AJeMEHTapHas ABOJIOLIMOHHOE SIBJICHUE. 3aKOH ATaN MOSIBJIICHUSI TIPUCIIOCOOTICHUN U

CAMHHUIIAa 5BOJIIOIINN

I'CHCTHUYCCKOI'O paBHOBCCHA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaitnOepra.
JdemoHcTpanumn

Tabnuipl 1 cxeMbl: «MyTarmoHHas
U3MEHYUBOCTBY, «IlomynsiuuoHHas
CTPYKTYpa BuAa», «CxeMa mposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaboparopHuasi padora

«BpIsiBIIEHHE U3MEHUMBOCTH Yy 0C00€H
OJIHOT'O BUJIa»

XapakTepu30BaTh MOMYJSINIO0 KAK
AJIEMEHTAPHYIO €IUHULLY SBOJIFOLIHUH.
[lepeuunciiaTe NpU3HAKK HUACATBHON
MOMYJISIIUN U OOBACHSTH YCIOBHSI
BBIITOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEIOLINECS 3HAHUS

JUTsL OOBbSICHEHUSI TPUYMH U3MEHYUBOCTH
y ocobeii ogHOTO BUAA

2.2

DJIeMeHTapHbIC
(bakTopbI HIBOTIOIUU

DOnemeHTapHble (PaKTOPBI (IBUKYILKE
CHUJIBI) ABOTIOLMK. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYMBOCTD. [[peiid renos —
CIIy4allHbIC HEHANPABJICHHBIC
M3MEHEHHS 4acTOT aJUIesIen

B omyssiusax. pQext ocHoBarTersl.
Dppexm 6ymwvirouHo20 copavluKa.
CHudicenue 2enemuyecko2o
PAa3Hoo0pasus: NpUYUHLL U C1e0CMBUSL.
lIposesnenue s¢pgpexma opetigha eeros
8 OOLUUX U MATILIX NONYIAYUSIX.
Murpauyu. M30oms0uus nonyisiuum:
reorpaduueckast (IpoCcTpaHCTBEHHAs),
Ouosiornueckas (pernpoayKTUBHAS).
JleMmoHcTpanuu

Hoprpersl: C. C. YeTBEepHUKOB,

. Maiip.

PackpbiBaTh conepxaHue TEPMUHOB U
MTOHSITAM: MYTallMOHHBIN MPOLIECC,
KOMOMHATHUBHAs U3MEHYUBOCTb,
MONYJIAIIMOHHBIE BOJIHBI, Ipeii() TeHOB,
MUTpaIU, U30JIALMS, Teorpaduyueckas
(IpocTpaHCTBEHHAs) U30JISALIMS,
Oounonoruyeckas (penpoayKTUBHAS)
u3osius, 3¢ dexT ocHoBaTems, 3P heKT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh JIE€MEHTapHbIE
(hakTOphI (IBMKYILIUE CUIIBI) ABOJTFOIIUH.
Ouenubatsb Bkaajg C. C. YerBepukona,
9. Maiipa B pa3BUTHE 3BOJIIOIMOHHOT O
YUCHHUSL.

OOBSACHITH TPUUUHBI HEHATTPABICHHOTO
JEHUCTBHS DIIEMEHTAPHBIX
ABOJIIOIIMOHHBIX (PaKTOPOB.

[IpuMeHsATh UMEIOIECS 3HAHUS
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TaOauuel v cxeMbl: «/IBHKYyIIME CHITBI
ABOITIOLHUMNY, « DKOJIOTHYECKast
V30JIALUS MIONMYJISALUNA CEBAHCKOU
dopenmny, «I"eorpaduueckast H30IAIMSL
JIMCTBEHHUIIBI CUOUPCKOHN 1
JINCTBEHHMUIIBI IAYPCKOW»,
«lTomymALIMOHHBIE BOJHBI YUCIEHHOCTH
XUITHUKOB U KEPTB»

O IBMKYIIUX CHJIAX SBOJIIOLUN
JUIsl OOBSICHEHUS MPUYUH pa3HOOOpa3us
reHo(OoH/1a MOIMYJISIHN OJTHOTO BHIA

2.3

EctecTBenHbIM
oToop —
HAIPaBJIAOMINN
(hakTOp ABOJIOLINHU

EcrectBenHsbIit 0TOOp —
HANPABIISIOMIHKN (PaKTOP IBOJIOLHUU.
®opMBbI €CTECTBEHHOT'0 0TOOpA:
JIBUKYIIUH, CTAOMITM3UPYIOLIUH,
pa3phIBarOIINil (IU3PYNTUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHUE U
ABOJIIOLHS COLMAIIBHOTO TTOBEIEHUS
KUBOTHBIX.

JemoHcTpanumn

Tabaunel ¥ cxeMbl: «Cxema neiicTBUS
€CTECTBEHHOr0 0T00pay, «DopmMbl
O0pBLOBI 3a CYIIIECTBOBAHUEY,
«MHIyCTpHAJIbHBIN MEIIAHU3M,
«7KuBBIE UCKOMIAEMBIEY

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATHUH: €CTECTBEHHBINH O0TOOP,
JBIDKYIIUN 0TOODP, CTAOMIM3UPYIOITHN
0TOOP, pa3pbiBarOLIU 0TOOP, MOJIOBOM
ot0op.

XapakTepu30BaTh €CTECTBEHHbBIN 0TOOP
KaK JBUXKYIIYIO ¥ HAPABIISIOIYIO CHITY
HBOJTIOINH, €T0 (POPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
oT0Opa B MOMYJISALUSIX, TPUBOIUTH
IpPUMEPHI ICUCTBUS B MOMYJISAIUAX
(hopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEANOCHUTKH JIJIST ACUCTBUS
JBIDKYIICH ¥ CTaOMIM3UpYIOIIeH Gpopm
€CTECTBEHHOr0 0TOOpa.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
oTOOpa, JeNaTh BEIBOJBI HA OCHOBE
CpaBHEHUS.
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[IpuMeHATh UMETOIITHECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTsl OOBSICHEHUS TTPOIIECCOB,
MIPOMCXOJISAIINX B IMOMYJISIITUASX BUJIOB
OpPTraHW3MOB

2.4

[Ipucrnoco6ieHHOCTh
OpPraHu3MOB KaK
pe3yabTar
MUKPOIBOJTFOIIMH

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK
pE3YyABTAT MUKPOIBOJIIOIUU.
Bo3nukHOBEHHE MPUCITOCOOTICHUI

y OpraiusmoB. ApoMop§o3sl U
uauoanantauuu. [Ipumepsr
IpPUCTIOCOOJIEHUN Y OPTaHU3MOB:
Mopdonoruyeckue, Gpu3noIoru4ecKue,
OMOXMMHYECKHE, ITOBSICHYECKHE.
OTHOCUTETHLHOCTD MPHUCIIOCOOJICHHOCTH
OpraHU3MOB.

JdemoHcTpanumn

TaOauITel ¥ CXEMBI:
«ITokpoBUTENHCTBEHHASI OKPACKA
KUBOTHBIX», «[Ipeaynpexnaromas
OKpacka KUBOTHBIX»,
«Duznonornyeckue aganTaluum,
«IIpucnoco0IeHHOCTh OPraHu3MOB U
€€ OTHOCUTEJIbHOCTBY.
Oo6opynoBanue: repOapun pacTEHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTUI] U
3BEPEN C IPUMEPAMHU PA3IIMYHBIX
PUCTIOCOOICHUH.

PackpeiBaTh conepxanue TEpMUHA
MIPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanranus), apomopdos,
UAMO0a AN TaIKs.

[IprBOIUTH KOHKPETHBIEC TPUMEPDI
IpUCTIOCOOTIEHUI OpraHU3MOB
(mopdonoruueckue, puznonoruueckue,
OMOXMMHUYECKHE, TTOBEICHUCCKHE).
OOBICHATH MEXaHU3M BO3SHHUKHOBEHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[TpuBouTH MpUMeEpsI apoMoph030B U
WIM0AIaNTAllUN y PACTEHUN U
KUBOTHBIX.

OOBSACHATH POJIL apOMOP(}HO30B

B OCBOCHHMH OpPraHW3MaMu HOBBIX CPeJl
oOUTaHUS.

OOBIICHATH POJIb UAMOATANITAIIUI

B [IPUCIIOCOOJIEHUH OPTraHU3MOB

K KOHKPETHBIM YCIIOBUSM CPEJIbI.
JIoKa3bIBaTh OTHOCUTEIIBHBIN XapakTep
MPUCTIOCOOJIEHHOCTH Y TIPUBOJUTH
MPUMEPHI OTHOCUTEIHHOCTH aJjanTaIui.
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JlaboparopHasi pabora
«IIpucnocoOaeHus: OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00PA3HOCTHY.
JlaGopaTopHas padora

«3yuenue apomopho30B u
WINOAJANTAlUN Yy PACTEHUUN U
KUBOTHBIX»

PackpbIBaTh 3HAUCHHUE JBKYIIIUX CHUIT
ABOJTIOIIUH B (HOPMUPOBAHUU
MIPUCIIOCOOICHHI

2.5

Bun, ero kpurepuu u
CTPYKTYypa

Bupn, ero kpurepuu u cTpykrypa.
JdeMoHCcTpanuu

Tabmuiet u cxembl: «Kpurepuu Buiay,
«Bunpl-nBoitHukn», «CTpyKTypa Buaa
B IIPUPOJIEN.

Oo6opynoBanue: repOapun pacTEHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHUIl U
3BEPEN PA3HBIX BUOB.
JlaGopaTopHas padora

«CpaBHEHME BUJIOB

110 MOP(OJIOTHIECKOMY KPUTEPHUIO»

PackpbiBaTh conepxaHue TEPMUHOB U
NOHSITUI: BUJ, KPUTEPUHU BUJA,
noJuMop(u3M, BUIbI-TBOMHUKH, apea,
AKOJIOTMYeCcKasi HUIIA, TOMYJISIHS,
BUJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHIEMUKH, TTOABUIBI, DKOTHIIHI.
XapakTepu3oBaTh KPUTCPUHU BUIA
(Mopdomorndeckuii, reHeTUUECKUH,
OMOXMMUYECKU, reorpapuuecKui,
AKOJIOTUYECKU, OMOXMMUYSCKHUI ).
OOBsICHATH HEOOXOTUMOCTh
UCIIOJIb30BaHUS BCEH COBOKYIHOCTHU
KPUTEPUEB JIJIS1 OTIPEIEICHHS BUIOBOM
MPUHAITICKHOCTH OpraHU3Ma.
[lepeuncnsiTb OCHOBHBIE
BHYTPHUBHIOBBIC TPYIIITUPOBKH.
OOBSICHATH IPUYHHBI CYITICCTBOBAHUS
MOHO- ¥ TIOJTUTUTTHYECKUX BUIIOB.
CpaBHUBaTH BUJBI IO
MOP(OTOTUIECKOMY KPUTEPHUIO
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2.6

BunooOpa3oBanue kak
pe3yJbTaT
MUKPO3BOJIIOLINH.
CBs3b
MUKPOIBOIOIAH U
AMHUAEMHOJIOTUN

Bunoo6pa3oBanue kKak pe3yiabTaT
MUKPOdIBOIIIOIINH. M3ommsmust —
KIIF0UeBOH (haKTOp BUI000pa30BaHUSI.
[Tyt 1 ciocoObl BU000pa30BaHUS:
ajutonarpudeckoe (reorpaduueckoe),
CUMITATPUUECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOEY (ITOJIUILIIONIU3aIus,
rubpuan3anus). JmureasHoCTh
HBOJTIOIIMIOHHBIX TPOIIECCOB.
Mexanu3mbl GOpMUPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOPA3HHL.

Posp 3BOMIOIIMOHHON OMOJIOTUH

B pa3pabOTKe HAYUYHBIX METOJIOB
COXpaHeHHs1 OrmopazHooOpasusi.
MUKpO3BOIIONHS ¥ KODBOJIFOLIHS
Mapa3uToB U UX X035ieB. MexXaHN3Mbl
(hopMHUpOBaHUS YCTOWYUBOCTH

K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
C HEW.

JdeMoHCcTpanuu

Tabmuiter u cxembl: «CIOCOOBI
BU1000pa3oBanusy, «I eorpaduyeckoe
BUJI000pa30BaHuE TPEX BUJIOB
JIAHJBIIICHY, « IKOJIOTHYECKOE
BUJI000pa30BaHUE BUIOB CHHUID,
«Ilomunonae! pacrenuiin, «Kamycrao-
PEACUYHBIN THOPHTY.

PackpeiBaTh conmepkaHue TEPMUHOB 1
MOHATUH: BUI000pa30BaHUE, U3OJIALINS,
KODBOJTIOITHSI.

XapakTepu30BaTh BU1000pa30BaHUe
KaK pPe3yJbTaT MUKPOIBOJIIOIIHH.
OOBICHATD POITH U3OJISALIHH

B 00pa30BaHNN HOBBIX BHJIOB.
XapakTepru30BaTh Pa3INIHbIC CIIOCOOBI
BUI000pa30BaHus (QJUTOMATPUIECKOE,
CUMITIaTPUYECKOE).

[IprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00OPa30BaBIITUXCS PA3TNIHBIMHU
crocobamu.

[IpumeHsTh 3HaHUS CIOCOOOB
BH1000pa30BaHus JIs OOBSICHCHHS
MIPUYUH MHOT000pa3us BUIOB.
OOBSICHATH BOBHUKHOBCHHE
YCTOWYMBOCTH IATOI€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repOapuu pacTEHUM
OJIM3KUX BUIOB, 00Pa30BaBIITUXCS
pPa3IUYHBIMU CIIOCO0aMU

HToro yacos 1o reme 14
3 | Tema «Makpo3BoOUMS U €€ pe3yJIbTaThI»
3.1 | MakpodBoroIus. 1 MeTob1 N3y4eHHUS MaKPOIBOTIOIIHH. PackpriBath conmepikanrie TEpPMUHOB H
[Taneonronoruueckue [TaneoHTONOrNUECKHE METO/IBI HOHATUIN: MaKpOIBOJIIOLIMS
METO/Ibl U3Y4YECHHUS u3ydeHus sBomounu. Ilepexonansie (punorenes), nepexoaHbie GOpPMBL,
IBOJIIOLIMHU (bopMBbI U (PUITOTEHETUYECKUE PATIBI dunoreneTuvecKue psAabl,
OpraHu3MOB. MAJICOHTOJIOTHSL.
JleMoOHCTpaunuu XapakTepru30BaTh MAaKPOIBOIOIHIO KaK
Tabnuibl ¥ cXembl: Ha/IBUJI0OBYIO 3BOJIIOLUIO0 00pa30BaHUs
«DPUIOreHETUYECKUH P JIOIIAIN, KPYITHBIX TAKCOHOMUYECKUX €UHUII.
«ApXeomnTepuKcy, «3Bepo3yobie OOBsICHATH 3HAUCHUE
amepb», «Creromnedanby, NaJIEOHTOJIOIMUECKUX HCCIIEAOBAHUN
«PuanopuTe», «CeMeHHBIC IS TIONTy4eHus (PaKTOB IBOJIOIIUU
arOPOTHUKIY. OpPTraHU3MOB.
Oo0opynoBanme: KOJIEKINH, [IpuBOOUTE MPUMEPHI OPraHNU3MOB,
repoapuu, MyJsKA HCKOIIAEMBbIX OTHOCSIUXCS K IEPEXOAHBIM (hopMaMm.
OCTaTKOB OPraHU3MOB HaspiBaTh rpymnisl OpraHu3mMoB,
I KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTHYeCKUe PAIbI.
CpaBHUMBATH NPOLECCHI
MaKpO3BOJIIOIMHY U MUKPO3BOIIOIUH
3.2 | buoreorpaduueckue 1 buoreorpadpuueckue Mmetonbl u3ydeHus: | PackpbiBaTh cojiep:kaHue TEPMUHOB U
METObI U3YUCHUS sBomonu. CpaBHeHue (IOpHI U MOHATUM: Ouoreorpadus, SHIEMUKH,
HBOJIIOLIUHN (ayHbl MAaTEPUKOB U OCTPOBOB. PEJTUKTHI.
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buoreorpadguueckue 001acTi 3eMIIH.
Bunabl-3HIEMUKN U PETTUKTBHI.
JdemoHcTpanumn

TaOnuItel ¥ CXEMBI:
«buoreorpaduueckue 30HbI 3eMITHY,
«/peiid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanue: repOapuu; KOJJICKIIUU
HACEKOMBIX

OO60CHOBBIBATH 3HAUCHUE
ouoreorpaduu s U3ydeHus
HBOJIIOLIMU OPTaHU3MOB.

[lepeuncnsate Ouoreorpaduyeckue
oOnactu 3eMiu U OOBSACHATH MPUUUHBI
WX BBIJICIICHHUS.

CpaBHuBathb Quiopy u hayHy MaTepukoB
U OCTPOBOB, PACTEHUS U KUBOTHBIX
pa3HbIX Ouoreorpaduueckux 00IacTe.
[IpuBOIUTH TPUMEPHI PETUKTOBBIX
OpPraHu3MOB, BUI0B-IHICMHKOB.
OOBSICHATH IPUYUHBI COXPAHCHUS
BUJIOB DHJIEMHUKOB M (OKHUBBIX
MCKOIIAeMBbIX»

3.3

DOMOpUOTIOTHYECKUE U
CPaBHHUTEIILHO-
Mopdomoruyeckue
METOJIbl U3YUICHUS
IBOJTIOIUHT

OMOpHUOSIOTUYECKHE U CPAaBHUTENBHO-
MOP(OJIOTUYECKUE METObI U3yUEHUS
ABOITIONMH. | 'eHeTHUYECKNEe MEXaHNU3MbI
ABOJTIOIIUU OHTOT€HE3a U TIOSIBIICHHS
HBOJIIOIIMOHHBIX HOBILIECTB.
['oMonoruyHbIe U aHATOTMYHbIE
oprasbl. PyaumeHTapHbie Opranbl U
aTaBU3Mbl. MOJIEKYJISIPHO-
TCHETHYECKUE, OMOXUMUIECKUC U
MaTeMaTHYECKUE METOBI N3YICHUS
SBOIIOIMH. | OMOJIOTrUYHEIE T€HEL.
CoBpeMeHHBIE METOIBI TIOCTPOCHHUSI
(bUIIOTEHETUYECKUX JIEPEBHEB.

PackpbiBaTh conepxkaHue TEPMHUHOB U
MOHSATUI: SMOpUOIOTHSs, MOPhOIOTHS,
rOMOJIOTUYHBIE Y AaHAJIOTUYHbIE OPraHbl,
PYAMMEHTBI, aTaBU3Mbl, OMOXUMHYECKast
rOMOJIOTHSI.

XapakTepu30BaTh IMOPUOJIOTHUECKHE,
CPaBHUTEIBHO-MOP(OJIOTUYECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUEHHS IBOJIIOLIMH.
OOBSICHATH 3HAYEHUE SMOPUOJIOTHH,
CPaBHHUTEJIBHONU MOP(OJIOTUH,
MOJIEKYJIIPHOU F€HETUKH, ONOXUMUH,
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XpOMOCOMHBIE MYTAIIUX U 3BOJIFOLIUS
T€HOMOB.

JdemoHcTpanumn

IToprpetsr: K. M. bap,

A. O. KoBanesckuii, @. Mroiep,

. I'ekkens.

Tabaunel U cxeMul: «HauanbHbIe
CTaguu SMOPHUOHATBLHOTO Pa3BUTHS
MMO3BOHOYHBIX KUBOTHBIX),
«I'OMOJIOTMYHBIE U aHAJIOTUYHbIC
oprasbD», «PyaIuMeHTb», « ATABU3MBI»,
«XpOMOCOMHBIE HA0OPHI YETIOBEKA U
IIAMITaH3E».

O0opynoBanme: KOJJICKIINH,
repOapuu, MyJIsi’KH TOMOJIOTUYHBIX,
AQHAJIOTMYHBIX, PYAUMEHTAPHBIX
OpPraHoB U aTaBU3MOB

OnonHGOPMaTUKH JJI U3YUCHUS
ABOJIIOLIUHA OPTaHU3MOB.

OuenuBath Bkiaa A. O. KoBaneBckoro
B Pa3BUTHUE HBOJIOLIMOHHOTO YUEHHSI.
OnuchiBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOIIMM OHTOT'€HE3a U TOSIBJICHUS
ABOJFOLHMOHHBIX HOBUIECTB.

[IpuBOAMTH MPUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPraHOB Y Pa3IMYHbBIX
OpraHU3MOB U OOBSCHSITh MPUYUHBI UX
MOSIBJICHUSI.

[IpuBOaUTH MPUMEPHI TOMOJIOTUYHBIX U
AHAJIOTUYHBIX OPTaHOB.

CpaBHMBATh CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATHYECKUX TPYIIIL.

[IpuBOIUTH TpUMEPHI OMOXUMHUECKOU
Y T€HHOW T'OMOJIOTHH.

OneHuBaTh 3HaUeHUE OMOMH(DOPMATHUKHU
IUTSl U3YYEHUS 3aKOHOMEPHOCTEN
ABOJIIOIIUHU

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOIINH

OO61re 3aKOHOMEPHOCTH (TPaBUIIa)
aBOMIOUMH. [Ipunyun cmenvl hynkyuil.
HeobpatumocTs 3BOIONNH.
AnanTuBHas paguanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOIUH.
JdemoHcTpanumn

PackpriBaTh conepkaHle TEPMUHOB U
MOHATUH: CMEHA (PYHKUUI OpPraHoB,
HEOOPAaTUMOCTh IBOJIIOIMH, aJallTUBHAS
panuanys, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLINH, YEPEAOBAHNE IITaBHBIX
HANPABJIECHUUN IBOIIOLIUU.
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Tabdaunel u cxemsl: «l JITaBHBIE
HaIlpaBJIeHUsI BOJIIOIUNY, «O01IIHIe
3aKOHOMEPHOCTH 3BOJIIOLIAN

AHanM3upoBaTh NPUUHUHBI YEPETOBAHUS
IJIABHBIX HAMPABICHUH 3BOJIOLUN.
[IpuBONUTH MPUMEPBHI TPOUCXOXKICHHUS
OpPraHU3MOB OT
HEeCNeUaIN3UPOBAHHBIX TIPEIKOB U UX
IIPOrPECCUPYIOLIEN CHIEUATN3ALUN.
OOBACHATH IPUYHUHBI HEPABHOMEPHOCTHU
TEMIIOB BOJIIOLUU.

[IpuBOAMTE IpUMEPHI aJANITUBHOU
paaraly y OpraHu3MOB.

OOBACHATH MPUYUHBI HEOOPATUMOCTH
HBOJIIOLIUN

Hroro gacoB o Teme 6
4 | Tema «IIpouncxosxkaeHue u pa3BUTHe JKU3HU Ha 3eMJie»
4.1 | l'unoressl 2 Hayudnbie runores3sl MpOUCXOKICHHS PackpriBaTh conep:kaHre TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emie. AOuorexnes u
na"cunepMmus. Jlonaydansie
MIPEACTaBICHUS O 3aPOXKICHUU KU3HU
(kpeanonusm). 'unoresa
MIOCTOSIHHOTO CaMO3apOXKJIEHUSI )KU3HU
u e€ onposepkeHue onbitamu O. Penn,
JI. Cnannanuanu, JI. ITacrepa.
[IpoucxoxaeHne Ku3HU U
acTpoOHOJIOTHSI.

JdemoHcTpanumn

IToptpetsl: @. Penu, JI. Cnamnanuanm,
JI. TTacrep.

MOHATHUHN: KpEallnOHU3M, BUTAIIN3M,
MaHcIepMusi, abuoreHes.

N3narath HaydHBIC TUITOTE3bI K TCOPHH
MPOMCXOXKICHUS )KU3HU Ha 3emuie.
OuennBath Bkiajg @. Penn,

JI. Cnanmnanuanu, JI. Iactepa

B (hopMHUpOBaHNE HAYIHBIX B3TJISII0B
Ha TIPOMCXOXKICHHUE )KU3HU Ha 3eMIIe.
[lepeuncnsiTe CTaANU PA3BUTHUS KUZHU
Ha 3emie, COTJIacHO TeOpUr OMOT033a
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Tabnuiibl U cxeMbl: «CxeMa orbITa
@. Penn», «Cxema onsita JI. [lacTepa
10 U3YUYECHUIO CaMO3apOKICHUS
KUAZHID)

4.2

OCHOBHBIE 3TaIlbI
HEOpPraHu4eCKOu
SBOJIIOIIUH

OcCHOBHBIE ATallbl HEOPraHUYECKOM
sBoonmu. [ lnanerapuas
(reonoruueckas) HBOIIOLHS.
XuMu4eckast 3BOIIONUA. AOUOreHHBII
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannueckux. Onsir C. Musiepa
u I'. FOpu. O6pazoBanue noiMMepoB
n3 MmoHoMepoB. KoanepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuuHoro OynpoHa J[>x. Xomnnaena,
reHernyeckas runoresa ['. Mémnepa.
Pu6ozumel (T. YUek) u rumoresa
«vmpa PHK» V. I'unGepra.
dopmupoBaHre MEMOpPAH U
BO3HHUKHOBEHUE MTPOTOKJIETKHU.
JdeMoHCcTpanuu

[Toptpersr: C. Musnep, I'. FOpu,

A. W. Onapumn, [[>x. XoneiiH,

I'. Ménnep.

Tabnuiibl U cxeMbl: «CxeMa orbITa
C. Mumniepa, I'. IOpu», «Otansl
HEOPraHWYECKOM IBOJIFOLINI.

PackpbiBaTh copepxkaHre TEPMUHOB U
MMOHATHUM: T€OJIOTHYSCKAS DBOJIOIMSA,
XUMUYECKast DBOJIOLMS, aOMOreHHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KoallepBaTHbIC KaIlJk, puO03UMBI,
IPOOUOHTHI.

XapakTepu30BaTh OCHOBHBIEC ATAIIbI
XUMHUYECKOU DBOJIIOIINH.

Ha3piBaTh XMMHYECKHU COCTaB
nepBUYHON arMochepsl 3eMIu.
OuenuBats Bkian C. Muiepa,

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

B (hopMHUpOBaHNE HAYIHBIX B3TJISII0B
Ha MPOUCXOXKICHHUE )KU3HU Ha 3emJIe.
OnuceiBaTh yCIOBUSI, HEOOXOIUMBIE
JUUIs. aOMOT€HHOI'0 CUHTE3a
OPraHUYECKUX COCTUHECHUH.
[TpuBOAUTE MPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIIU MTPOIIECCHI
T€HETUYECKOT0 KOMUPOBAHUS U
(hepMeHTAaTUBHAS AKTUBHOCTb.
OO00CHOBBIBAaTh HEBO3MOKHOCTD
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BupryajabHasi 1adopaTopHas padora
«MopenupoBaHue onbIToB Musiepa—
KOpu 1o n3ydennro abuoreHHoro
CUHTE3a OPraHUYECKUX COCTMHEHUI

B MIEpBUYHON aTMochepe»

MMOBTOPHOTO BOZHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Uctopusa 3emnu u Ucrtopus 3emau u MeTobl €€ PackpeiBath cogepxanre TEpPMUHOB U
METO/IbI €€ U3y4EHHUS n3ydyeHus. Mickonaemple OpraHM4ecKUe | MOHSITUI: T€OXPOHOJIOTUs
ocTaTku. ['eoXxpoHonorus u €€ MeTolibl. | (OTHOCUTENbHAs, A0COJIIOTHAS ),
OTtHocuTenbHas U a0COMOTHAS OKaMEHEJIOCTH, METO/IbI
rE€OXpPOHOJIOTHS. ['€0OXpOHOTIOrHYeCcKass | FEOXPOHOJIOTMH, TEOXPOHOJIOTUYECKas
IIKaJIa: 0HBI, 3Pbl, IEPUOJIBI, FTIOXU. IKaJIa: 0HBI, 3Pbl, IEPUO/IBI, FTIOXU.
JleMoOHCTpanu XapakTepu30BaTh METO/Ibl U3yUCHHUS
TabJuIIbl U CXEMBL: WCTOPUHU 3EMIIH.
«I"eoxpoHOIOrNYECKas KA. [lepeuncnaTe pazneiib
OO0opynoBanme: KOJUICKIIUU F€OXPOHOJOTUYECKON IIIKAJIBI.
OKaMEHENO0CTEN, MOJIE3HBIX OueHnBaTh 3HaUEHUE NCKOMAEMBbIX
HCKOMAEMBbIX; MYJISKA OPTraHUYECKUX OCTATKOB JIJIsl U3YYEHHUS] UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHS KU3HU Ha 3eMIJIE.
JlaboparopHuasi padora OOBSCHITH XapaKTep pacrpeaeaecHus
«/3ydyeHue u onucaHne NCKONaeMbIX MCKOITAEMBIX OCTAaTKOB B 36MHOM KOpE.
OCTAaTKOB JIPEBHUX OPraHU3MOB) CpaBHUBATb METObI A0COJIIOTHON U
OTHOCHUTEJIbHOW I'€0XPOHOJIOTUH
4.4 | HauanbHbIe ATaAIBI HavanbpHble 3Tanbl opraHu4ecKon PackpriBaTh conep:kaHre TEPMUHOB U

OpraHuYeCKOu
3BOJIIOLIU U

sBostoluu. [losiBeHre 1 3BOMIOLIMS
NEPBBIX KJIETOK. DBOIOLHUS
MeTrabonu3Ma. Bo3HUKHOBEHHE MEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

MOHSATUN: IIOCJICIHUN YHUBEPCAJIbHbBIN
oOITUH TIPEIOK», OJJHOKIETOUHBIC
OpraHu3Mbl, MPOKAPUOTHI, SYKAPUOTHI,
CUMOUMOTreHe3.

114



denepanpHas padbogas nporpamMma | buosnorus. 10—11 kmaccel (yriryOn€HHBIH YPOBCHB )

OMOIIEHKH KaK aHaJIOT EPBBIX

Ha 3emJie coobmiectB. CTPOMAaTONIUTHL.
[IpoxkapuoThl U 3yKapUOTHI.
[IpoucxoxaeHue 3yKkapuoT
(cumOuoreHes3). IBOMIOIMOHHOE
MIPOUCXOKICHNE BUPYCOB.
JdeMoHCcTpanuu

Tabnuub! u cxembl: «HauanbHble HTanbl
OpPraHMYECKOW 3BOTIOLUNY, «CXxeMa
o0pa30BaHUs 3YKapUOT IIyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HaYaIbHBIE ATAIbI
OpraHUYECKOW IBOJIIOIUU.

[TpuBouTH MpUMeEpHI apoMopGh030B
MEPBbIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepru3oBaTb OCHOBHBIE
MTOJIOXKEHHUSI M JIOKA3aTeJIbCTBA THUIIOTE3bI
CUMOUOreHesa.

Jloka3bIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHAPUN U TIIIACTHI, UX
MIPOUCXOXKJECHUE OT MTPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOABI O 3HAUCHUU
BO3HUKHOBEHUS (DOTOCHUHTE3A,
(dhopMupoBaHus AIpa s JATbHEUIIEro
pPa3BUTHS KU3HU Ha 3eMIIE.
XapakTepru30oBaTh TUIIOTE3BI
MIPOUCXOXKJIEHUSI BUPYCOB

4.5

DBOMIOLUS 3YKapUOT

[IporncxoxaeHrne MHOTOKJIETOYHBIX
Opranu3MoB. Bo3HHKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHu3MOB.

JdeMoHCcTpanuun

[Toptper: 1. . MeuHuKOB.

Tabymie! M cxeMbl: « HauanmpHbIe STAnbl
OpraHMYeCcKoOu 3Boyronn», «Crucrema
YKVBOU TPUPOJIBI»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUIN: TPOKAPHUOTHI, SyKAPUOTHI,
MHOTOKJIETOYHOCTD, CIIEITHATN3aIINs
KJICTOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOXKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOCHHOCTH
DYKaAPHOTHIECKUX U TIPOKAPUOTHICCKUX
OpPTaHW3MOB.

HasbiBaTh ocHOBHBIE apoMOpGh03bI
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OYKapuoOT 1 OLICHHUBATh UX 3HAYCHUC JJIA
IIELHBHGﬁHIGFO Pa3BUTHUA ) KU3HU

4.6 | OCHOBHBIE dTAIbI OcHOBHBIE 3TaIbl 3BOJIIOLWHU BBICIIMX | PackpeIBaTh cofep:kaHne TEPMUHOB U
HBOJIIOLIMU pacteHuil. OCHOBHbIE apOMOP(O3bI MOHSITUI: BOAOPOCIH, PUHHUO(DUTHI,
pPacTUTEILHOIO MHUpa pacteHuil. Beixon pacTeHuit Ha cymly. | MXH, TaIOPOTHUKOOOPA3HbIE, CEMEHHbBIE

ITosiBiIEHME CIOPOBBIX PACTEHHI U MAITIOPOTHUKH, FOJIOCEMEHHBIE,
3aBO€BaHME UMU cyluu. CeMEeHHbIE MTOKPBITOCEMEHHBIE, OeCIoNI0e
pactenus. IIporcxoxieHne BETKOBBIX | MOKOJEHHE (CIOpO(HUT), TIOJI0BOE
pacTeHUH. MOKOJICHUE (TaMeToPuT).
JleMOHCTpanuu [lepeunciiaiTe OCHOBHBIE ATaIlb
Tabnuub! 1 cxembl: «ApoMop( o3kl HBOJIIOLIUU PACTUTEIILHOTO MUPA.
pactenuit», «PuHHOPUTHD, Ha3zbiBaTh 0CHOBHBIE apOMOP(HO3bI
«OTHOKJIETOYHBIE BOJOPOCIINY, pacTeHHil U OLIEHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIN, HBOJIIOIIMOHHOE 3HAYEHUE.
«Mxm», «IlanmopoTHUKWY, CpaBHUBAaTh OCOOCHHOCTH CTPOEHUS
«I"omocemenHble pacTeHus», «Opranbl | paCTEHUM Pa3HbIX OTIEIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanue: repdbapun pacTeHUMA
pas3INYHBIX OTAEIIOB.
IIpakTnyeckasi padora
«M3yueHne 0cOOEHHOCTEN CTPOEHNUs
pacTeHui pa3HbIX OTAEIOB

4.7 | OCHOBHBIE 3TaIbI OcHOBHBIE 3TaIbl 3BOIIOLNN PackpeiBaTh conepKaHue TEPMUHOB U

ABOJIFOLIUH )KUBOTHOTO
Mupa

KUBOTHOr0O MHpa. OCHOBHBIE
apomop¢03bl )KUBOTHBIX. BeHicKas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.

MOHSITHH: HpOCTCfIHIHe, IIJ1aCTUHYAaThIC,
KUIICYHOIIOJIOCTHBIC, IIJIOCKHC YCPBHU,
YJICHHUCTOHOI'HUC, pBI6BI, 3CMHOBOIHBIC,
IMPECMBIKArOIIMUECCA, IITUIBI,
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IlepBbIe XOpIOBBIE KUBOTHBIE. JKHU3HB
B BOJIC. DBOJIIOIIUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampuodHii u
pentwimi. [Ipoucxoxaenue
MJICKONUTAOINUX U nTull. [I[puHiun
KJIF0ueBOro apomopdo3za. OcBoeHue
OECITI03BOHOYHBIMH U TT03BOHOYHBIMU
YKUBOTHBIMU CYIIIH.

JemoHcTpanumn

Tabmuier u cxembl: «CxeMa pa3BUTHS
KUBOTHOTO MHPa», «KApoMopho3bl
XKUBOTHBIX», «[IpocTeitmme,
«KumeynononoctHeiey, «Ilnockue
yepBu», «UieHucTonoruey, «PeOb,
«3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «IITuubn,
«MekonuTaronme).
O0opynoBanme: KOJJICKIIUU
HACEKOMBIX; BIIAXKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJIOKOKHUX; CKEJIEThI
IMO3BOHOYHBIX )KUBOTHBIX; Yy4esa MITHI]
1 3BEpEN.

IIpakTuyeckas padora

«3ydaeHne ocOOCHHOCTEH CTPOSHUS
MTO3BOHOYHBIX )KUBOTHBIX»

MJIEKOIUTAIOLIHE, FIKTOAEpMa,
SHTOJIEpMa, ME30/1epMa, IBYCTOPOHHSIS
CUMMETPHUS, TEIIIOKPOBHOCTb.
[lepeuuncnsaTh OCHOBHBIE TaIbI
ABOJTIOIIMH YKUBOTHOTO MHpA.

Ha3zbpiBaTh OCHOBHBIE MpeaanTaluy,
CIIOCOOCTBOBABIIINE BBIXO/Y KHBOTHBIX
Ha cymy.

OueHuBarh 3Ha4€HHE PA3BUTHS
HEPBHOUM CHCTEMBI JIJIsl MPUCIIOCOOICHUS
’KHUBOTHBIX K YCIIOBHSIM OKpY’Karomen
Cpepbl.

OOBACHATH MPUUKHBI 3BOJIFOLIMOHHOTO
paciBeTa HaCEKOMbIX, KOCTHBIX PbIO,
NTHUL], MJICKOTTUTAIOLIUX
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4.8

PasButue xu3au
Ha 3emiie

Pa3Butne xu3Hu Ha 3emiie 1o 3pam U
IeproJaM: apxem, IpoTepo30u,
aJie030M, Me3030M, KaliHO301. O01as
XapaKTEepUCTHKa KJIUMaTa u
reoJoruyeckux npoueccos. [losBnenue
Y pacIBeT XapaKTePHBIX OPraHU3MOB.
VYrineobpazoBaHue: ero ycaoBus U
BJIMSIHME HA T'a30BbIi COCTAB
aTMocdepsl.

MaccoBble BBIMUPAaHUS —
AKOJIOTMYECKUE KPU3ZHUCHI TIPOILIOTO.
[IpuyuHbI U CIAEACTBUS MaCCOBBIX
BbIMUpaHuii. COBpEMEHHbIN
AKOJIOTUYECKU KPHU3HUC, €T0
ocoberHoctu. [IpoGnema coxpaneHus
O6uopaznooOpasus Ha 3emIie.
JdemoHcTpanumn

Tabnuibl U cxeMbl: «Pa3BUTHE KU3HU
B ApXEUCKOM 3pe», «Pa3zBurure Ku3Hu
B IIPOTEPO30MCKOM Iper, «Pa3Burue
KU3HU B MTAJICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU 3pe»,
«Pa3BUTHE KN3HU B KATHO30MCKON
ape»

PackpriBaTh copep:kaHue TEPMUHOB U
MOHATHUH: apxeH, apxebakTepuu,
[IMaHOOAKTEPUH, IPOTEPO30I,
najeo30i, KeMOpH, OPIOBUK, CHITYD,
JIeBOH, KapOoH, nepmb, [lanres, Tetuc,
TPUIIOOUTHI, PUHUODUTHI,
PaKOCKOPIHOHBI, MaHIIUPHBIE PHIOBI,
KOTHUJI03aBpbI, ME3030M, [ OH/1BaHa,
JlaBpasus, Tpuac, opa, Mej, XBOMHBIE,
TUHKTOBbIE, CATOBHUKOBBIE,
OCIIEMHUTHI, aMMOHUTHI, THHO3ABPHI,
apXeOoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJICOreH, HEOI'eH,
aHTPOIIOr'€H, MaCCOBOE BHIMUPAHUE.
XapakTepu30BaTh pa3BUTHE KU3HU

Ha 3eMJIe 10 3paM U EPUOJIaM.

VY cranaBimMBaTh 3aBUCUMOCTD MEXKIY
re0JIOTUYECKUMU MPOLECCaMU,
U3MEHEHUSIMU KJIMMaTa U IPOLEecCcaMu
B JKMBOW IIPUPOJIE.

OOBICHATH IPUYHMHBI PACIIBETA
CUCTEMATHYECKUX TPYII OpraHU3MOB
B Pa3JIMUHbBIC APbI U TIEPUOJIBI.
AHaM3UpOBaTh NMPUYUHBI U CICACTBUS
MAaCCOBBIX BBIMUPAHHUIA.

HasbiBaTh ocHOBHBIE apoMOpGh03bI
PacCTeHUH U )KUBOTHBIX.
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[TpuBOANTH MPUMEPHI TEPEXOTHBIX
(dbopM OpraHu3MoB.
AHaM3UPOBaTh MYTH PELICHUS
po0IeMbl COXpaHEHUS
O6unopazHooOpa3us Ha 3emJie

4.9

CoBpemeHHas cucTemMa
OPTaHUYECKOTO MHPA

CoBpeMeHHas CUCTEMA OPraHU4ECKOro
mupa. [Ipunnumne! knaccupukanuu
opranu3MoB. OCHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIILI OPraHnu3MOB.

JdeMoHCcTpanuun
Tabnuibl U cxembl: «CoBpeMeHHas
CHUCTEMa OPTraHUYECKOTO MUPA»

PackpriBath conepikaHue TEPMUHOB U
MOHATHN: OaKTEepPUH, apXEH, BBICIINE
pacTeHus, 3e1E¢HbIe BOJJOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIIH,
MOXOBH/THBIC, TATIOPOTHUKOBUTHBIC,
XBOIICBUIHBIC, TNITAYHOBUIHBIE,
roJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEYHOTIOJIOCTHEIE,
MJIOCKWE YePBU, KPYTJIbIE YEPBH,
KOJIbYaThIe YePBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOP/I0BBIE,
rpuOBbI, TUITATHUKHA, BUPYCHI.
XapakTepr30BaTh COBPEMEHHYIO
CHCTEMY OPraHU4eCKOI'0 MUPA;
Ha3bIBaTh OCHOBHBIE CHCTEMATHUECKHE
TPYIIIBI OPTaHU3MOB.

OOBIICHATH PUHIUIIBI KJIACCU(DUKAITUN
OpPTraHu3MOB.

[lepeuncnsaTe OCHOBHBIEC IPU3HAKU
MPOKAPHOT, PACTCHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX U OYPBIX BOJIOPOCIEH.
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[IpuBOOUTE MPUMEPHI IPEACTABUTENIEH
OCHOBHBIX CUCTEMATUYECKUX IPYIII
OpraHu3MOB

Hrtoro yacoB 1mo Teme 15
5 Tema «IIponcxokaeHHe YeJ10BEKAa — AHTPONOr eHe3)»
5.1 | AaTponosiorus — 1 Paznenel u 3agaum aHTPONOIOTHH. PackpeiBaTh copepxanre TEPMUHOB U
HayKa O YeJIOBEKE MeTo1bl aHTPOIIOJIOTUH. MOHSTUM: aHTPOIONOT U, MOPGOI0THS,
JdemoHcTpanumn AHTPONOT€HE3, aHTPOIIOMETPHS,
Tabmuibl u cxembl: «MeToabl PEKOHCTPYKLIUA, apXECOJIOrus,
AHTPOMOJIOTUW. sTHOTrpadus.
Oo6opynoBanue: MyJsLKU Ha3piBats pasnens! u 3aauu
OKaMEHEJIOCTEM, NPEIMETOB AHTPOIIOJIOTHH.
MaTEpUAIIbHON KYJIbTYPbI IPEAKOB XapakTepru3oBaTb METOIbI
yesoBeka; Gpororpadun HaXOA0K AHTPOIIOJIOTUM U CPABHUBATH UX MEKIY
VICKOITA€MBIX OCTaTKOB YeJIOBEKa cO00Ii.
Brigenars Bompockl 3BOJIFOIUU
YeJI0BEKa, UCCIIEIyEMbIE TTPU TTOMOIIU
Pa3IMYHBIX METOAOB
5.2 | Pa3sBurtue 1 CraHoBnEeHHUE TPEACTABICHUN PackpeiBath coaepxanre TEPMUHOB U
MPEJCTABICHUI O MIPOUCXOKICHUHU YEJIOBEKA. MOHATHUI: aHTPOIIOT€HHAsI TEOPHs,
O MPOUCXOXKICHUHU Penurunosnsie Bo33peHus. TpynoBas Teopus, Homo sapiens.
YyeJIoBeKa CoBpeMEHHbBIC HAYYHBIE TEOPHH. OuenuBatsh Bkaan Y. Jlapsuna

JleMoHcTpanum

[loprper: Y. /lapBuH.
TaGaunel U cXeMbl: «MeToabl

AHTPOITIOJIOTH .

B pa3BUTHE IIPEICTABICHUN

O IIPOUCXOKJICHUN YEIIOBEKA.
AprymMEHTUPOBAHHO KPUTHUKOBATH
PENUTUO3HBIE TIPEACTABICHUS
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OoOopynoBanue: MyJsKU
OKaMeHeJ0CTe!, IPEeIMETOB
MaTepUATLHOMN KYJIBTYPBhI IPEIKOB
YesoBeka; pernpoaykiuu (hororpadun)
KapTUH ¢ MU(DOIOTHICCKUMU U
OMOICCKUMU CIOKETaMU
TIPOMCXOXKICHUS YeTIOBEKa

O MPOUCXOKICHUH YeJIOBEKA C TTO3UIINHI
€CTECTBEHHBIX HAYK.

XapakTepu30oBaTh HaAyYHbIC TEOPUU
MIPOUCXOKIEHUS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpPraHUYE€CKOro Mupa

CX0ACTBO YENOBEKA C dKUBOTHBIMH.
Cucremarnueckoe NoJ0KEHUE
yenoBeka. CBUIETENbCTBA CXOACTBA
YEJI0BEKa C KUBOTHBIMH:
CPaBHUTEIBHO-MOP(OJIOrnYECKUe,
AMOpHOIOrHYecKue, (PU3H0I0ro-
OMOXMMHYECKHUE, ITOBSICHYECKHE.
OTauyus yeaoBeKa OT KUBOTHBIX.
[IpAMOXOXKIEHUE U KOMILIEKC
CBSA3aHHBIX C HUM IMpU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3T'a ¥ BTOPOM CUTHAIIBbHOU
CUCTEMBL.

JdeMoHCcTpanuu

Tabnuibl ¥ cxeMbl: «I"0J10BHON MO3T
yenoBekay, «HenoBekooOpasHbie
00e3bsHb», «CKelleT yeIoBeKa u
CKeJIeT IuMMaH3e», «Py1uMeHThI u
aTaBU3MBI».

OOopynoBaHme: CKEIET YEIIOBEKA;
MOJEJb Yeperia yeJoBeKa 1 ueperna

PackpriBath conepikanne TEpPMUHOB U
NOHATUMN: PYAMMEHTHI y YeJIOBEKa,
aTaBU3MBI Y U€JIOBEKa,
NPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cCUCTEMa.

OnpenensaTe CuCTEMaTH4IECKOe
MTOJIOKCHHE YEJIOBEKA B OPraHUIECKOM
MUpE.

BbISBIIATE uepThl CXOACTBA U PA3ITUUUS
YeJIOBEKA U KUBOTHBIX.
XapakTepu3oBaTh CBHICTEIHCTBA
CXOJICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTENIBEHO-MOP( OJIOTHYECKHE,
AMOpHOIOrHYeCKUe, (PU3HOJIOTO-
OMOXMMUYECKUE, TTOBEACHUECKHE).
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYIMMEHTOB y Y€JIOBEKa.

OmnuceIBaTh IPU3HAKA YETIOBEKA,
chopMUpPOBABIIUECS B CBSI3U

C IPEBECHBIM 00Pa30M KU3HU MPEIKOB
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IMMIIaH3€; MOJIeNIb KUCTH YEJIOBEKa U
KHCTH IIMMIIaH3E.

JlaGopaTopHas padora

«3yuenne 0coOEHHOCTEH CTPOCHUS
CKeJIeTa YeJIOBeKa, CBA3aHHBIX

C TIPSIMOXOXKICHUEM»

U TIPSIMOXOKICHUEM.
BouISIBASTE IPUYKMHBI 0COOEHHOCTEH
CTPOSHHUSI Yeperia yeaoBeKa

110 CPAaBHEHHUIO C YEJIIOBEKOOOPpa3HBIMU
00e3bsIHaMU.

CpaBHUBATh OPYIUHHYIO JEATEITHHOCTD
YeJIOBEKA U KUBOTHBIX.

CpaBHUBAaTh OCOOCHHOCTH BBICIIICH
HEPBHOMU JIEATEITILHOCTH YEJIOBEKA U
’KUBOTHBIX

5.4 | IBroKyIue CUIbI JIBroxytue cuibl ((haKkTops) PackpsiBaTh comepkaHue TEPMUHOB U
(paxTopsi) aHTpOIIOTeHEe3a: OMOIOTUYECKHE, TIOHSATHIA: HACIECTBCHHAS
aHTPOIIOTeHE3a corpanbabie. COOTHOIIIEHUE M3MEHYUBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJIOTMYECKUX B COIMATbHBIX OpyauitHas 1eATeIbHOCTh, TPYITIOBOE
(akTOpOB B aHTPONOTEHE3E. COTPYJIHUYECTBO, OOIIEHUE, PEYb.
JdemoHcTpanumn XapakTepru30BaTh JBUXKYIIHUE CUJIIBI
Tabnuitel v cxembl: «/[BIKyIIHMe CUiibl | aHTpOTIOTeHe3a: OMOIOTHYEeCKue U
aHTPOIIOT€HE3a. COILIMAJILHBIE
OOopynoBanue: MyJsKU TPEAMETOB
MaTepUAIbLHON KYJIbTYPhI IPEAKOB
YeJoBeKa

5.5 | OcHoBHBIE CTaANU OcCHOBHBIE CTaJMU aHTPOIIOTeHE3A. PackpbiBaTh conepxaHue TEPMUHOB U

AHTPOIIOICHEC3a

Pannue yenoBexkooOpa3Hbie 00€3bsHbBI
(TIPOKOHCYJIbI) ¥ pAaHHUE TTOHTHJIBI —
o0IIIie MPeIKN YeII0BEKOOOPa3HBIX
00€3bsH U JIIoAeH. ABCTPATIONMUTEKHA —
NBYHOTHE MPEIKH JroAer. YemoBek

TIOHATHM: aBCTPAIONUTEK, YesmoBek
ymebii, YeoBeK MpsIMOX OIS,
Yenorek reiaensoeprckuii, Yenosek
HEAHAEPTAIbCKUN, KPOMaHbOHEII,
JICHUCOBCKHMU YeJIOBEK, YemoBek
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YMEJIbIA, IEPBBIE U3TOTOBJICHUS
opynui Tpyna. Yesnosek
NPSIMOXOISIINN U TIEPBBIM BBIXOJ]
mojel 3a ipenensl Agpuku. Yernosek
reiaenpoeprekuil — o0Iui Ipe1oK
HEAHJAEPTAIBCKOTO YEJIOBEKA U
yeJoBeKa pazyMHoro. YenoBek
HEAHJACPTAIbCKUN KAK BU/I JIFOJCH
XOJIOMHOTO KiInMara. YenoBek
pPa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI Y€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 32 npeaenaMmu AQpuku.
[TaneoreneTnka u nmajacoreHOMHKA.
JdemoHcTpanumn

Iloprpetsr: JI. Jlukn, A. . Porunckuu,
M. M. I'epacumos.

TaOaunbl U cXEMBI: «DBOJIIOIHOHHOE
JIPEBO YETOBEKA», «ABCTPAJIOMUTEK,
«YesoBek ymenslity, «HenoBek
MPAMOXOAAIININY, «J|eHUCOBCKUI
4yenoBeK», «Heannepranbupy,
«KpomanpoHn1b», «IIpenku yemoBekay.
OOopynoBanue: MOJIE TOpPCa
MPEJIKOB YEIOBEKA; MYJIKU ITPEAMETOB
MaTEpUAIIbHOM KYJIbTYPbI IPEAKOB
YeJIOBEKa

pa3yMHBIN COBPEMEHHOIO THIIA,
[AJICOr€HETHKA.

XapakTepru30BaTb OCHOBHBIE CTANU
AHTPOIOT€HE3A.

BBISBIATE IPOTPECCUBHBIEC YEPTHI,
MOSIBUBILMECS Y MPEKOB YEIIOBEKA

Ha Pa3HbIX CTAIUSIX AHTPOIIOreHE3A.
[IpuBOAUTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTaJIMM aHTPOIIOT€HE3a!
ONUCHIBATH X AHTPOITIOMETPUUYECKUE
JaHHBIE, 00pa3 KU3HHU U OPYIUS TPyHa.
CpaBHUBATH NPEICTABUTEIEH OCHOBHBIX
CTaJli aHTPOIIOTEeHE3a
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5.6 | DBomonus DBOJIOIUS COBPEMEHHOI'0 YEI0BEKa. PackpriBath conmepikanrne TEpMUHOB U
COBPEMEHHOIO EcTecTBeHHBIN 0TOOpP B MOMYJIALUAX MOHSTHUI: MyTallUOHHBIN ITpOIECC,
yesoBeKa yesioBeka. MyTallMOHHBIN MTPOLECC U noJuMOpU3M, MOMYISIIMOHHBIE

nonumopdusM. [lonynsuonssle BOJIHBI, Apeii( TeHOB, MUTpaIus,

BOJIHBI, Ipeii() TeHOB, MUTpalUs U «pdext ocHOBaTENID.

«3¢deKT ocHOBaTeS» B MOMYJIIMUAX | XapakTepu3oBaTh POJib €CTECTBEHHOTO

COBPEMEHHOT0 YeJIOBEKa. 0TOOpa B MOMYJISIUAX COBPEMEHHOTO

JleMoHCTpanuu YeJIoBeKa.

Tabmuub! u cxembl: «ITansl 3BomonnK | OIleHUBATh POJIb MYTAI[MOHHOTO

YeJIOBEKa» nporecca, MOMyJsIIIHOHHBIX BOJH,
aperida reHoB, MUTpalui, «3ddexra
OCHOBATEJS» B IBOJIFOLIUHN TTOMYIISIUAN
COBPEMEHHOI0 YEJIOBEKA.
[TpuBoauTH MpUMEPHI PaKTOPOB,
CHOCOOHBIX BbI3BATh MOIMYJIALIMOHHBIE
BOJIHBI B 9BOJIIOLIMM COBPEMEHHOTO
yeJoBeKa

5.7 | YenoBeueckue pachl. Yenoseueckue pachl. [lonstue o pace. | PackpbiBaTh conepikanrue TEPMUHOB U

MexaucuurninHapHbIe
METO/IbI AaHTPOIIOJIOTUU

Bonbime pacel: eBporieonaHast
(eBpasuiickasi), aBCTpaIO-HErPOUTHAS
(?xBaTOpHUaIbHas ), MOHTOJIOW THAS
(a3uarcko-amepukaHckas). Bpems u
MyTH PacCeNICHHs YeIoBeKa 1Mo
riaHete. EMWHCTBO YenoBeuecknx pac.
Hay4Hast HECOCTOATETHFHOCT pacu3Ma.
[IprcnocoOIeHHOCTh YeloBeKa

K Pa3HBIM YCIIOBHUSIM OKPYKAIOILLIEH

HOHSITHUI: paca, pacoreHes, pacusm,
COLIMAIbHBIN TApPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOIBIINX
pac 4eJoBeKa: eBpONeOUTHON
(eBpa3uiickoil), aBCTPAIO-HETPOUTHON
(?KBaTOpHUATILHON ), MOHTOJIOUTHOM
(a3uaTrcko-aMepUKAHCKOM).

BBISABIIATH MPUINHBI BOSHUKHOBEHUS
YeJI0BEUECKUX pac.
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cpensl. Biustnue reorpaduyeckoi
cpenbl U apeiida reHos

Ha MOPGOJIOTHIO ¥ (PU3UOJIOTHIO
YeJIoBeKa.

MexanciuIInHapHble METObI

B (hr3nueckoit (OMOIOruuecKom)
AHTPOIOJIOTHH. DBOJIFOLIMOHHAS
AHTPOIOJIOTHSI U MAJICOAHTPOIIOJIOTHSI
YEJI0BEYECKUX MO YJISILUN.
buoconmanbHbie UCCIEI0BAHUS
IIpUPOJBI yesoBeka. MccmenoBanue
KOABOJIIOIIMU OMOJIOTHYECKOT0 U
COLIMAJILHOTO B YEJIOBEKE.
JdemoHcTpanumn

Tabmuiel u cxembl: «Pachl yenoBekay.
IIpakTuyeckas padora

«/3yueHune sKOI0rHYeCKUX aJanTaiui
YEJI0BEKa»

[IpuBOAUTH MpPUMEPHI aTaNITUBHBIX
MIPU3HAKOB Yy MIPEACTaBUTEIICH
YEJI0BEUECKUX Pac.

[IpuBOOUTH CBUAETENHCTBA EIUHCTBA
MIPOUCXOXKICHHUSI YEIIOBEYECKHUX pac.
CornocTaBiATh aalTUBHBIC TUITHI
JIIOJIEW C paCOBBIMHU MPU3HAKAMMU.
JIoKa3bIBaTh HAYYHYIO
HECOCTOSITEJIbHOCTh pacu3ma

Htoro 4acoB 1o teme 10
6 | Tema «I9Kojorus — HayKa 0 B3aUMOOTHOIIIEHUSIX OPraHU3MOB U HATOPTaHU3MEHHBIX CHUCTEM C OKPY KAKOIIe
cpeaoin
6.1 | 3apoxneHue u 1 3apokICHUE U PA3BUTHE SKOJIOTUN PackpeiBaTh conepxaHue TEPMUHOB U

Pa3BUTUC SKOJIOIMH

B Tpynax A. ['ym0onbara, K.®. Pynbe,
H.A. Cesepriosa, 3. I'ekkens,

A. Tencnu, B.H. CykauéBa. Paznensl u
3aaun 3Koyoruu. CBsi3b IKOJIOTUU

C ApYIrUMHU HayKaMH.

MOHSATUI: YKOJIOTHS, ayTIKOJIOTHS,
CHUHAKOJIOTHSI, DKOJIOTHsI COOOIIECTB U
AKOCHUCTEM, IKOJIOTHSI BUIOB U
MIOITYJIS UM,

XapakTepru30oBaTb OCHOBHBIE ATAIbI
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JleMmoHcTpanum

[optpersl: A. I'ymGonbar,

K. ®@. Pynne, H. A. CeBep1ios,

9. I'ekkenb, A. Tencnu, B. H. Cykaués.
TaGaunbl U cxeMbl: «Pa3aensl
SKOJIOTHI)

3apOXKICHUS U PA3BUTHUS YKOJOTUM KaK
HAYKHU.

[IpuBOIUTH TPUMEPHI OOBEKTOB
M3Yy4YEHUS YKOJIOTHUH.

Ha3bpiBaTh OCHOBHBIE 3a/1a4M, CTOSIIIIUE
nepesl Y4€HbIMU-3KOI0TaMHU.

VY craHaBnMBaTh B3aUMOCBS3b YKOJIOTUH
C ApYTMMU HAyKaMH

6.2

MeTo/1bl KOJIOTHH.
3HaueHue
DKOJOTMYECKUX
3HAHUM 119 YeI0BeKa

Metonabl hxonoruu. [lonesrie
Ha0JII0IeHNsI. DKCIIEPUMEHTHI

B DKOJIOTUH: IPUPOIHBIE U
naboparopHbie. MoienupoBaHue
B OKOJIOTMM. M OHUTOPHHT
OKPY>KalOIEH CPEebl: JTOKAJIbHBIMN,
PErMOHANIBHBINA U TJI00aTBLHBIH.
3HaYeHUe SKOJIOTMUECKUX 3HAHUI
JUTSL YEJIOBEKA. DKOJIOTHYECKOE
MHMPOBO33PEHUE KaK OCHOBA CBA3ECH
YeJI0BEYECTBA C MIPUPOION.
DopMUPOBAHUE IKOJIOTUUECKOU
KYJbTYPbI U DKOJIOTHYECKOM
IPAaMOTHOCTH HACEJICHUSI.
JleMmoHcTpanuu

TaGaunel U cXeMbl: «MeToabl
sKoJIoTun», «CxeMa MOHUTOPUHTA
OKPYKAIOIIEH CPEIbI».

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITUI: TI0JIeBbIe HAOIOICHNUS,
MOHHUTOPHUHT OKPYKAIOIIEH CPeIbl,
MO/IEJIMPOBAHUE, SKCIIEPUMEHT,
MIPOrHO3UPOBAHHUE.

XapakTepu30BaTh METO/Ibl HKOJIOTHH.
[TpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIOICHUI B DKOJIOTHH.

BoIsBIATE 0COOEHHOCTH MOHUTOPUHTA
OKpYKaroller Cpellbl Kak METoAa
HKOJIOTMYECKUX HCCIIEIOBaHUMH.
OO00CHOBBIBATH 3HAYEHUE
HKCIIEPUMEHTOB B HKOJIOTMYECKUX
UCCJIEIOBAHUSX.

CpaBHUBATH TAOOPATOPHBIE U
MIPUPOJIHBIE HIKCIIEPUMEHTHI KaK METObI
AKOJIOTMYECKUX HCCIIEIOBAaHUM.
OneHuBaTh 3HaYEHUE MTPOTHO3UPOBAHUS
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JlaboparopHasi pabora
«3yueHne METo0B AKOJIOTUUECKUX

KaK METOa DKOJIOTMYECKUX
HUCCIIEJOBAHUI.

UCCIJIEIOBAHUI» O060CcHOBBIBaTH HEOOXOAMMOCTh
DKOJIOTUYECKUX 3HAHUU
JUTIsl COBPEMEHHOIO YEJIOBEKA
Hroro yacoB o teme 3
7 | Tema «Opranusmsbl 1 cpeia 00MTAHUA»
7.1 | Dxomoruyeckue 1 Dkonoruueckue (HakTopsl U PackpbiBaTh conepxaHue TEPMUHOB U
bakTopsI 3aKOHOMEPHOCTH UX IEUCTBUS. MOHSTHI: SKOJOTHUECKUil (pakTop,

Knaccuduxarms sK0I0ruaecKux
(hakTOpoB: aA0UOTHUYECKHE,
OuoTuyeckue, anTpororenusie. OomMe
3aKOHOMEPHOCTH JIEUCTBHUS
skosorudeckux gaxropos. [IpaBuio
munnmyMma (K. Ilnpenrens,

10O. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTCHOOMOHTHBIE
OpPTraHHU3MBI.

JdeMoHCcTpanuu

TaOauItel v cXemMbl: «IKOJIOTHIECKUE
(baxTopbI».

Oo6opynoBanue: repbapuu u
KOJUTSKITMHN PACTCHUH W )KUBOTHBIX,
MPUCTIOCOOTIEHHBIX K BIUSHUIO
Pa3IMYHbBIX IKOJIOTHUECKUX
dakTopoB

OMOJIOTMYECKUN ONITUMYM,
OTpaHUYMBAIONIUN (TUMUTUPYIOIIIU )
dbakrop.

KnaccuduuupoBars 3Ko10ruuecKme
(akTOpHI 110 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00111e
3aKOHOMEPHOCTH JIEUCTBUS
AKOJIOTMYECKUX (PaKTOpPOB.
OO60CHOBBIBATH JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OI'PaHUYMBAIOIIETO
dakropa.

[IpuBOAUTE MPUMEPHI:
WUTIOCTPUPYIOIIME JIEHCTBHE MTPaBUIIa
MUHUMYMa, OTPAaHUYUBAIOIIETO
(bakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
dakTopbl. CBET Kak
YKOJIOTUYECKUU

dakrtop

Abunotnueckue (aktopsl. CBET Kak
sKosoruueckuit akrop. [erictue
pPa3HbIX YY4ACTKOB COJIHEUHOT'O CHEKTPA
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIIBI PACTEHUN U )KMBOTHBIX

10 OTHOIIEHUIO K CBeTy. CUTHaIbHAs
poJib cBeTa. POTONEPUOIU3M.
JdeMoHCcTpanuu

Tabmuiel u cxembl: «CBETOBOM
CHEKTP», «IKOJOTUUECKUE TPYIIIbI
YKUBOTHBIX MO OTHOIIICHUIO K CBETY».
Oo6opynoBanmue: repdbapuu
CBETOJIIOOUBBIX, TCHEIOOUBBIX U
TE€HEBBIHOCIIMBBIX PACTEHUMN;
CBETOJII0O0MBBIC, TCHETIOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE
pacTeHus.

JlaboparopHasi pabora
«BpIsiBIIEHHE TPUCTTOCOOTICHU
OpPraHU3MOB K BIMSTHUIO CBETA»

PackpriBaTh copep:kaHue TEPMUHOB U
MIOHSATHM: CBET, (POTONEPHOIU3M.
XapakTepu3oBaTh JECUCTBUE CBETA KAK
AKOJIOTHUUYECKOTO (haKTopa.

CpaBHUMBATh JICUCTBUE PA3HBIX
YYaCTKOB COJTHEYHOTO CIIEKTpa

Ha OpraHU3MBI.

BobIsSIBISITE OCOOCHHOCTH CTPOEHUS U
KU3ZHEACATEIbHOCTH PACTEHUM pa3HbIX
AKOJIOTUYECKUX TPYMI MO OTHOIIECHUIO
K CBETY (CBETOJIIOOUBBIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIC).

[IpuBOANTE MpUMEPHI PACTEHUI Pa3HBIX
AKOJIOTHYECKHUX TPYIIN MO OTHOLIECHUIO
K CBETY.

BoISIBISITE OCOOCHHOCTH CTPOSHUS U
KU3ZHEACATEILHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUUECKHUX TPYII 1O OTHOIIEHUIO
K CBETY (JTHEBHBIE, CYMEpEUHEIE,
HOYHBIE).

[IpuBOIUTH MPUMEPHI IKUBOTHBIX
Pa3HbBIX YKOJOTUYECKUX TPYII

110 OTHOIIEHHUIO K CBETY.

OO0oCHOBBIBATh 3HAUYCHHUE
dhoToneprou3Ma B )KU3HU OPraHU3MOB
Y JUJIS PAKTUKU CEIHCKOTO

XO03SIMCTBA
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7.3

AOuoruueckue
(bakTopsbl.
Temneparypa kak
DKOJIOTUYECKU U

dakTop

Temmneparypa Kak 3KOJIOTrHYECKUN
dakrop. [elicTBue TeMepaTypsl

Ha opranusMsbl. [IolKWI0TEpMHBIE U
FOMONOTEPMHBIE OPTraHU3MBL.
DBPUTEPMHBIC U CTEHOTEPMHBIC
OpraHU3MBbl.

JdeMoHCcTpanuu

Tabnuiibl U cxeMbl: « TernIoKpoBHbIE
KUBOTHBIE», «XOJIOJTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanue: repbapuu u
KOJUICKITMH TCIUIOIOOUBEIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTeHUI; yydena IITUL] U 3BEPEN.
JlaGopaTopHas padora
«BrIsiBIEHNE TPUCTTOCOOTIEHUM
OpPraHu3MOB K BIUSHUIO TEMIEPATYPhD»

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSATHI: TEMIIEpATypa,
MONKUIIOTEPMHBIE (XOJIOIHOKPOBHBIE),
TOMOMOTEPMHBIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIC
OpraHU3Mbl, CTCHOTEPMHBIC OPTaHU3MBI,
TEPMOPETYIISALUS.

XapakTepru3oBaTh JICHCTBUEC
TEMIIEPATYPbl HA OPraHU3MBI.
BoIsSIBASITE OCOOEHHOCTH CTPOEHUS U
KUZHEACATEIbHOCTH MONKUIOTEPMHBIX
(X0OTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
[IpuBoAUTE MpUMEPHI NOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TEeTIOKPOBHBIX) JKUBOTHBIX.
BbISIBISITE OCOOCHHOCTH CTPOEHUS U
KU3ZHENIEATETbHOCTH TEIJI0IIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHui.

[IpuBOAUTH MPUMEPHI TEIMIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTONYUBBIX
pacTEeHUM.

[IpuBOAUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | Abuotuueckue BrnaxxHOCTB KaK 3KOJIOTMYECKUI PackpeiBath copepxanre TEPMUHOB U
¢dakTopsl. Bnaxxnocts ¢akrop. [Ipucnocobienus pacreHui MOHSTHUI: BIAXKHOCTh, TUAPOPUTHI,
KaK SKOJIOTUYECKUI K MOJICPKAHUIO BOJHOTO OanmaHca. rUrpoPuThl, Me30(UTHI, KCEPOPUTHI,
dakto Knaccuduxanus pacrenuit ’KUBOTHBIE: BOJHBIE, ITOJIYBO/IHBIE,

10 OTHOILIEHUIO K BOJE. Ha3eMHBbIE.
[Ipucnoco6enust >kUBOTHBIX XapakTepu3oBaTh JEHUCTBUE BIAXKHOCTU
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK 3KOJIOTUYecKoro (akropa.
JleMmoHcTpanum BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
Tabmuub! u cxembl: «OU3NOTOTHUECKHUE | JKU3HEIEATEIBHOCTH PACTEHUM Pa3HbIX
aJanTalyy >KMBOTHBIXY. HKOJIOTMYECKUX TPYIIIT IO OTHOLIEHHUIO
Oo6opynoBanme: repbapuu pacTeHU, | K BOJIE.
OTHOCSIIIUXCS K TUTpodUTaMm, [IpuBOIUTH MPUMEPHI PACTEHUIN PA3HBIX
KcepopuTam, Me30UTaM, KOMHAaTHBIE | DKOJIOTHYECKHUX TPYIII [0 OTHOUIEHUIO
pacTeHus TaHHBIX TPYIIIL. K BOJE.
JlaGopaTopHas padora BrisaBiATE aHaTOMUYECKUE U
«AHATOMUYECKHE OCOOEHHOCTHU (U3HOJIOTHYECKHE TTPUCTIOCOOICHUS
pacTeHuil U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOAUTH MPUMEPHI BOJHBIX,
NOJIYBOJHBIX U HA3EMHBIX KUBOTHBIX
7.5 | Cpenbl oOutanus Cpenpl oOUTaHMs OPraHU3MOB: BoAHasi, | PackpwiBaTh cojepikaHue TepMUHA

OpraHHU3MOB

Ha3€MHO-BO3yILIHAs!, IOYBEHHAs,
rITyOMHHAs TTOIMTOYBEHHAS,
BHyTpHOpranu3smMeHHas. ®u3nko-
XUMUYECKHUE OCOOCHHOCTU CpeT
0oOWTaHUs OPraHU3MOB.

«cpeia oOuTaHusD.

XapakTepu3oBaTh 0COOEHHOCTH
BOJITHOW, HA3€MHO-BO3AYIIIHOM,
MMOYBEHHOM, TTYOMHHO MOANIOYBEHHON U
BHYTPUOPTraHU3MEHHOU cpejl OOUTaHUSI.
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[TpucniocoOieHnst OPraHu3MOB K KU3HH
B Pa3HBIX CpeJiax.

JdemoHcTpanumn

Tabauiel u cxembl: «Cpesibl 0OUTaHUS
OpPTraHU3MOBY.

O0OopynoBanme: KOJJICKIIUU
’KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax

CpaBHUBATh (PU3NKO-XUMHUYECKHE
YCIIOBHSI pa3HbIX CpeJl OOUTaHMUSL.
BbIsSBASATH uepThl NpUCIOCOOIEHHOCTH
OpPraHu3MOB K OOUTaHUIO B BOJIHOI,
HA3€MHO-BO31YIIIHOM, IIOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpenax
oOUTaHUS.

IIpuBOINUTH MPUMEPBI OPraHU3MOB,
OOWTaIOIIKX B Pa3HBIX Cpelax

7.6 | buonornueckue buonornueckue purmel. BHenmHue u PackpbiBaTh copepxanue MOHATHUS
PUTMBI BHYTpEeHHUE pUTMbI. CyTOUHBIE U «OUOJOTUYECKUE PUTMBIY.

TOINYHBIE PUTMBL. XapakTepu3oBaTh 0COOEHHOCTH
[Tpucrnoco6IeHHOCTh OPraHU3MOB K BHEIIHWX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUI TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
JKU3HHU. [TpuBoAUTE pUMEPHI TPOSIBJICHUS
JdeMoHcTpanuu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
Tabmuip! 1 cxeMbl: «bromornueckue OpPraHU3MOB.
PUTMBD. BoISIBASTE 4epThI IPUCIIOCOOICHHOCTH
Oo6opynoBanue: repoapuu u OpPraHu3MOB K CE30HHBIM W3MEHEHUSIM
KOJUIEKIIMM PACTEHUN U )KUBOTHBIX, YCJIOBUU KU3HM.
o0Jiaaromux yepramu OnuceIBaTh CE30HHBIC SIBJICHUS B )KU3HU
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSIM YCIIOBUN KU3HU B CBOEM MECTHOCTH

7.7 | XKuznennnie popMbl ’Kuznennsie popMbI OPraHU3MOB. PackpriBath coniepxaHue MOHATHS

OpraHHu3MOB

[TonsiTue o )ku3HEeHHOU popme.
XKuznennsie popmbl pacTeHUI:
JIEpEBbsl, KYCTAPHUKH, KYCTAPHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIsBIISATE OCOOEHHOCTH CTPOSHUS U
KU3HEAECATEIbHOCTH PACTEHUN Pa3HBIX
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MHOTOJIETHHE TPaBBI, OJTHOJICTHHE
TpaBbl. JKu3HEHHbIE (DOPMBI KUBOTHBIX:
TUAPOOHNOHTHI, TEOOMOHTHI,
a’poOroHThl. OCOOEHHOCTH CTPOCHUS U
o0Opa3a >KM3HHU.

JdemoHcTpanumn

TaGnuibl u cxembl: «KnU3HEHHBIC
dopmbI pacTeHui», « Ku3HeHHbIC
(OpPMBI KUBOTHBIX».

Oo6opynoBanue: repbapuu u
KOJUICKIIMY PACTEHHIA U )KHBOTHBIX
Pa3ITUYHBIX )KU3HEHHBIX (hopM

KU3HEHHBIX (OpM.

[IpuBOANTH PUMEPHI PACTEHUI pa3HbIX
KU3HEHHBIX (POpM.

BbIsSBASTS OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIbHOCTH JKUBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[TpuBOAUTH IPUMEPHI )KUBOTHBIX
pa3HbIX JKU3HEHHBIX (hOpM

7.8

buotnueckue hakTopbl

buornueckue daxktopsl. Buabl
OMOTHYECKUX B3aUMOJIEUCTBUN:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOUO03
u ero ¢opmel. [Tapazutusm,
KOONepanus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxyieOHn4ecTBo). Herpoduueckue
B3aUMOJICHCTBUS (TOMMMYECKUE,
¢dopuueckue, padpuueckue). 3HaUeHUE
OMOTHYECKUX B3aUMOAECHCTBUM IS
CYIIIECTBOBAHHS OPTaHU3MOB B CPEJIE
oburtanust. [IpyHIUI KOHKYPEHTHOTO
HCKJTFOUYEHUS.

JdemoHcTpanumn

Tabauitel v cxembl: «IKOCUCTEMA

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSATUM: KOHKYPEHIIUSI, XUIIIHUYECTBO,
Mapa3uTU3M, MyTYaJIU3M,
KOMMEHCAJIU3M, HETPO(DHUIECKHE
B3aUMO/JICHCTBHS.

XapaKkTepu30BaTh BUJIbI OMOTHYCCKUX
B3aHMMO,ICHICTBUMH.

OOBSACHSTH CYLITHOCTh KOHKYPEHITUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyajanu3Ma, KOMMEHCaIU3Ma.
[IpuBOUTH MPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKUX
B3aUMOJICHCTBUSIX PA3HBIX TUIIOB.
O1ieHuBaTh 3HaUYeHNE OMOTUYECKUX

B3aMMOJICVCTBUM ISl CYLIECTBOBAHUS
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HIAPOKOJIUCTBEHHOTO JIECAY,
«DKOCHCTEeMa XBOMHOIO JIeca,
«lenu nutanus», « XMIIHAYECTBO,
«Ilapasutnsm», «KOHKypeHLIU»,
«Cumbomnosy, «KommMeHcaau3m.
O0OopynoBanme: KOJJICKIIUU
YKUBOTHBIX, Y4ACTBYIOIINX

B Pa3JIMYHBIX OMOTUUECKUX

OpPraHU3MOB B Cpe/ie OOUTaHUS.
OO00CcHOBBIBATh ACMCTBHE MPUHIINIIA
KOHKYPEHTHOI'O MCKIFOYEHUS

B3aUMOJICHCTBHUIX
HTtoro gacoB 1o TemMe 9
8 Tema «IKkos0rusi BUA0B U MOMYJIAMIN»
8.1 | Dxonornueckue 3 DKOJOTUYECKHUE XapaKTEPUCTUKHU PackpriBath comepkaHue MOHITHS
XapaKTEPUCTUKH nonyJisiuuu. [lomyssus kak IO YJISALIUS.
TIOMYJIS AN ouosornyeckas cucrema. Poib OruieHuBaTh 3HAYEHUE HEOAHOPOIHOCTH

HEOJJTHOPOJHOCTH CpeJibl, (PU3NUEeCcKUX
O0apbepoB U OCOOCHHOCTEN OMOJIOTHH
BUJIOB B (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nomnysssuuid. OCHOBHBIE ITOKa3aTeu
MOMYJIALIUU: YUCIEHHOCTD, IIIOTHOCTH,
BO3pacTHas U MOJIOBast CTPYKTYpa,
POXKIAEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTbh, MUTPAITHSI.
JdemoHcTpanumn

Tabnuibl ¥ cxembl: « IKOIOTHUECKHE
XapaKTEPUCTUKH TTOM YIS,
«IIpocTpaHcTBeHHas CTPYKTYpa

cpensl, puznyeckux 6apbepoB U
0ocoOeHHOCTEN OMOJIOrHMY BUIOB

B (hopMUpOBAHUM MPOCTPAHCTBEHHOM
CTPYKTYPbI TTOMYJISIITUH.

[TpuBOaUTE IPUMEPHI MOMYJISALUN
pPa3HbIX BUJIOB PACTEHUM U )KUBOTHBIX.
XapaxkTtepu3oBaTb OCHOBHBIE
AKOJIOTUYECKHUE TTOKa3aTeIn
MONYJIALUU: YUCIEHHOCTD, INIOTHOCTb,
BO3pACTHAs U TI0JIOBAsI CTPYKTYPA,
POXK1a€MOCTbh, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.
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ITOITYJIALUN), ((BOBpaCTHBIG IMrupaMuJabl
ITOITYJIALTU )

8.2 | Dxomornyeckas DKOJOru4ecKas CTpyKTypa nonyssamnuu. | PackpeiBaTh copepxanue TEPMUHOB U
CTPYKTYypa OneHKa YMCIEHHOCTH NTOMYJISALINH. MOHATUI: TUHAMUKA HOMYJISLINH,
MIOITYJISILIAH. JluHaMuyKa MOMyJISIUA U €€ PeTYJIANHs. | OMOTUYECKUM MTOTEHITAN MOMYJISIIAHN,
JlnHaMuKa nomyJssanuu buoTtnyeckuii moTeHITMAT MONYJISAIUA. | KPUBBIC BBDKUBAHUS, (PAKTOPHI
U €€ perysiuus MopaenvpoBanue TUHAMUKH CMEPTHOCTH, EMKOCTb CPEJIbL.

nonyJisinuu. Kpussle pocra OOBICHATH 3aKOHOMEPHOCTHU

YUCJIEHHOCTH nonyJssinuu. Kpusbie pasMelieHust ocooer monyasuuu

BBDKMBAHUS. Peryisius 4ucjaeHHOCTH | HAa 3aHUMAaeMOW TEPPUTOPHUH.

NOMYJISIUIN: POJb (GAKTOPOB, OneHuBath OMOTUYECKUN MTOTEHIIHAI

3aBUCSIIUX U HE 3aBUCAIINAX OT MOIYJISINUI Pa3HbIX OPraHU3MOB.

TUIOTHOCTU. DKOJIOTUYECKUE CTPATETUN | AHAIM3UPOBATh KPUBBIE POCTA

BUJ10B (- u K-cTparerun). YHCJICHHOCTH TOMYJISIIUU U KPUBbBIE

JdemoHcTpanumn BBDKMBAHMSL.

Tabauiel u cxembl: «CKOPOCTh OO0OCHOBBIBATH IPUUHUHBI CACPIKUBAHUS

3aCeJICHUS TOBEPXHOCTH 3eMIIH OMOTHUYECKOTO MOTEHIMAIa POCTa U

Pa3IMYHBIMU OPTaHU3MaAMM» MIPUYHHBI BCIIBILIEK POKIAEMOCTH
y OTJEIbHBIX OPraHU3MOB.
[lepeuncnsate HakTOPbl CMEPTHOCTH,
PETYIUPYIOLIUE YUCIEHHOCTD
MOIYJIALMN PACTEHUNA U KUBOTHBIX.
OnuceIBaTh 3KOJOTHYECKUE CTPATETUH
BHJIOB

8.3 | Dxonornyeckas HHIIIA [TonsiTue 00 PKOTOrMYECKON HUIIIE PackpeiBath conepxanue TEpPMUHOB U

BUIA

Bua. Mectoobutanue. MHoromepHas
MOJENb DKOJOTMYECKON HUIITH

MOHSTHI: YKOJIOTMYECKasl HUIIA, BU/I,
apeaJ, UHBa3Hsl.
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JIx. M. XatunHcona. Pasmepsl
AKOJIOrMYeCKOU HulU. [ToreHunanbHas
Y peaJv30BaHHAsl HUIIU.

Bup xak cucrema nomynsiuid. Apeansl
BUJIOB. BUBI U UX )KU3HEHHbBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U
MUTPALMH )KUBOTHBIX. bronornueckue
VMHBA3UU YYKEPOJIHBIX BUIOB.
JdemMoHcTpanum

IToprper: /1. 1. XaTunuHCOH.
Tabaunel U cxeMsul: «Moaeib
JKOJIOTMYECKOU HUILIH

Jx. . XaTunHCOHaY.
O6opynoBanue: repdapun pacTeHUI;
KOJUIEKIIUY KUBOTHBIX.
JlaboparopHuasi padora
«ITpucnocoOaeHus ceMsiH pacTeHUN

K pacCeICHUIO»

XapakTepu30BaTh MHOIOMEPHYIO
MOJIENb YKOJIOTUYECKON HUIITN

JIx. Y. XarunHCcoHa.

[TpuBOOUTE MPUMEPHI FKOJOTUUECKUX
HUIII Pa3HBIX BUJIOB PACTEHUN U
KUBOTHBIX.

BrIsgBIsATE OTIIMYME DKOJIOTMYECKON
HUIIY BUJA OT €r0 MECTOOOUTaHUSI.
['padmueckn n3o0paxkarh
MHOTOMEPHYIO MOJIEJIb KOJIOTHYECKOM
HUILHA JIJIs1 Pa3HBIX BUJIOB.

BpIABAATE NPpUYMHBI pa3auaui

B pa3Mepax AKOJOTMUECKON HUIIN

Y Pa3HbIX BUJOB PACTEHUIN U )KUBOTHBIX.
AHaM3UpoBaTh MPUUUHBI U
MOCJIE/ICTBUS CMEHBI YKOJIOTMYECKON
HUIIH

Hroro yacoB 1o Teme 9
9 | Tema «Jkoiiorus coo01ecTB. IKOJIOr HUECKHE CHCTEMbI»
9.1 | CooOmrecTBO 1 CooOmectBa oprann3MoB. bronienos u | PackpeiBaTh copep:kaHnre TEPMUHOB U
OpPraHu3MOB — ero cTpykrypa. CBsizu Mexay HNOHATHN: OMOLIEH03, OUOTOII.
OHMOLEHO3 OpraHu3MaMH B OMOLIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €ro

JdemoHcTpanumn
Tabmuiet u cxembl: «CTpyKTypa

CTPYKTYpPBI: BHJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPO(HUUIECKYIO.
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OmoIeHo03a», «DKOoCUcTEMA
IIMPOKOJIMCTBECHHOTO JIecay,
«DKocucTeMa XBOMHOIO Jeca

[lepedncnsaTe ¥ MPUBOAUTH MPUMEPHI
CBSI3€H MEX]1y OpraHu3MaMHu
B OMOIIEHO3€

9.2

DKocUcTEMA

DKxocucTeMa Kak OTKpbITasi CUCTeMa
(A.JIx. Tencnn). @yHKIMOHAIBHBIE
OJIOKM OpTraHU3MOB B 9KOCHCTEME:
MIPOYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue 1enu u ceTu.
AbGuotrueckue OJIOKH HIKOCUCTEM.
[TouBBI U WJIBI B AKOCHUCTEMAX.
KpyroBopot BeliecTB 1 MOTOK YHEPTUU
B DKOCHCTEME.

JemoHcTpanum

Ioprpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuub! u cxembl: «DyHKIIMOHAIBHBIE
TPYIIBI OPTaHU3MOB B DKOCHCTEME,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«Ilenu nutanus (macrOuIHAs,
JETPUTHAS ).

Oo6opynoBanue: repObapuu pacTeHUI;
KOJUICKIIUM HACEKOMBIX; Uy4esia MTHI] U
3BEpEN

PackpeiBaTh cosepKaHue TEPMUHOB U
MOHATUI: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PEIyLIeHThI, TPO(UUIECKUE
yYpOBHH, Tpouueckue (MUILEBbIe) Eenu
U CETH.

Ha3piBaTh CTpyKTYpHBIE KOMIIOHEHTBI
HKOCHCTEMBI.

Xapaktepu3oBaTh QYHKIUHU U
MIPUBOJIUTH MPUMEPHI OPraHU3MOB

B SKOCHUCTEME HA OCHOBE MMEIOIINXCS
3HAHHUM O PACTEHHUSIX, Tpudax,
OaKTepHsIX U KUBOTHBIX.

OnuceiBaTh KPyroBOPOT BEILECTB U
ITIOTOK HEPIMH B 3KOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYIOBOPOTE
BEILIECTB U TIOTOKE YHEPTHUMU.
[TpuBOAUTH IPUMEPHI OPraHU3MOB,
3aHUMAIOIUX pa3Hble YPOBHU
Tpo(pUUECKUX MUPAMULIL.

CocTaBisTh CXEMbI IEPEHOCA BELIECTBA
Y DHEPTUU B SKOCHUCTEMAX (LIeTH
MUTAHUS).
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CpaBHI/IBaTB HaCT6I/IH_IHBIC U JCTPHUTHLBIC
OCIIN ITMTaHHUSA

9.3 | Dxomoruveckue OcCHOBHBIE MTOKa3aTEeNH 3KOCUCTEMBI. PackpbiBaTh cosepxkaHue TEPMUHOB U
pamMuIbl buomacca u npoayKiusi. MOHSTUN: TPOIYKIIMsI, Onomacca,
DKOJIOTMYECKHUE MUPAMU/IbI YHUCET, AKOJIOTMYECKasi MupamMmuaa.
OMOMacChl U YHEPIUH. XapakTepu3oBaTh MpaBuia
JleMOHCTpanu AKOJIOIMYECKUX MUPAMHUJT YUCEN,
TaOauiel ¥ cxembl: «IKOJIOrHYecKas OroMacchl U YHEPTUU.
NMpaMUJIa YUCE», « IKOJIOTNYECKAs] OOBIICHATH MPUYMHBI PA3TUYUN
nupamuaa OMoMacch», B IIPOIYKTUBHOCTH Y Pa3HBIX
«OKOJIOru4ecKas nupamMuaa SJHEprum» | 3KOCHUCTEM.
[IpuBOIUTH MPUMEPHI MPAKTUYECKOTO
MPUMEHEHUS MTPaBUI KOJOTUYECKUX
MUpamMu.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
HKOCUCTEM CyIIU U MUpOBOro okeaHa
9.4 | 3amenenus Junamuka sxocucmem. PackpeiBath copepxanue TEpMUHOB U
COOOLIECTB — Kamacmpodguueckue nepecmpotiku. MOHATHN: CYKLIECCUsL, KITMMAKCHOE
CYKIIECCUHU @nykmyayuu. HanpaBiieHHbIE COOONIECTBO, CYKIIECCUOHHBIN PsijI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykmeccuu. [lepBUYHbIC U BTOPUYHBIC
CYKILIECCHH U X TPUYHHBI.
AHTpPOTIOTCHHBIE BO3ICHCTBHSI

Ha cykieccuu. KimmmakcHoe
coobmecTBo. buopasznooOpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTH COOOIIECTB.

XapakTepu3oBaTh CYKIIECCHUM:
IIEPBUYHBIEC U BTOPUYHBIE, IPUBOINUTD
UX IPUMEPHI U HA3bIBATh MPUYUHBI
CMEHBI COOOIECTB.

CpaBHUBATh BpEMEHHBIE U KOPDECHHBIE
OMOreoIeHO3bl Ha KOHKPETHBIX
IIpUMeEpax CBOEN MECTHOCTH.
MopaenupoBarh pe3yJIbTaThl IpoLecca
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JleMmoHcTpanum

Tabmuiet u cxembl: «OOpa3zoBaHue
6omotay, «IlepBuuHas cykieccus»,
«BoccTaHoBnieHue Jieca mocie noxapa

CMEHBI OMOTEOIIEHO30B MO/ BIUSIHUEM
aHTPOMOTEHHOTO (hakTOpa

9.5 | [Ipuponusie [IpupoaHbIE 3KOCUCTEMBI. PackpeiBath copepxanne TEpMUHOB U
DKOCHCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: (PUTOIIIAHKTOH, 300IIJIAHKTOH,
Mopell u okeanos. Ixocucmemvl MyHOp, | IPYCHOCTb.
J1ecos, cmenetl, NyCmvlHb. XapakTepu30BaTh NPUPOJHBIC
JlemoHcTpanumn DKOCHUCTEMBI, UX OCHOBHBIE
Tabnauiel v cxembl: «DKOCUCTEMA KOMITOHEHTHI (Ha IpUMepe 03epa,
IIMPOKOJIMCTBEHHOTO JIECAY, XBOWHOI'O U IIUPOKOIUCTBEHHOTO Jieca).
«IKOCHCTEMA XBOMHOTO JIECAY, OOBICHATH MPUYHMHBI PA3ITAYHOM
«IKOocucTEMA 03EPay. OroMacchl IPOAYLEHTOB U
OOopynoBanme: akBapryM Kak MOJICNIb | KOHCYMEHTOB B ITPUPOJHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypcusi «IKCKypcHsi B TUMUYHBIN | COCTaBJIATh MACTOUIIHBIE U IETPUTHBIC
OuoreorieHos (B 1yOpaBy, Oepe3HsIK, IIEMY TUTAHUS TPUPOTHBIX IKOCHCTEM.
€JIbHUK, HA CyXOJI0JbHBIN WU [TpuBOaUTH MPUMEPHI OPraHU3MOB,
NOMMEHHBIH JIyT, 03epo, 00I0TO)» BXOJSIIIUX B COCTaB (PUTOIJIAHKTOHA,
300IJTaHKTOHA, OEHTOCA.
OO6O0CHOBBIBAThH POJIb IPYCHOCTH
B KM3HU HA36MHBIX YKOCUCTEM.
CpaBHUBaTh OMOMACCy U MPOIYKIIHIO
BOJIHBIX U Ha3€MHBIX IKOCUCTEM
9.6 | AuTpororeHHbie AHTpPONIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh copep:kaHue TEPMUHOB U
AKOCUCTEMBI Arposkocuctema. ArporeHos. MOHSATUI: arpO’KOCUCTEMA, arpOLIEHO3,
(arposKocucTeMBbl) Paznuuus Mex1y aHTPOMIOTE€HHBIMU U | MOHOKYJIBTYpA.
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MPUPOJAHBIMHA SKOCUCTEMAMH.
JdemoHcTpanumn

Tabnuubl ¥ cXembl: «ATPOLIEHO3Y,
«KpyroBopor BeIIECTB U IMOTOK
SHEPrUHU B arpolEeHO3Ee».
Oo6opynoBanmue: repdbapuu
KYJIbTYPHBIX U JUKOPACTYIIHUX
pacTeHUM.

IKCKypcusi « IKCKYpCHs

B arpo3KOCUCTEMY (HA MOJIE WU
B TEIUIMYHOE XO35IUCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINUTH PUMEPBI ArPOIKOCUCTEM.

CocTaBTh LCIIN ITUTAHUA arpOLCHO34a.

OO60CHOBBIBATh MPUYMHBI HU3KOM
YCTOMYHUBOCTH arpO3KOCHUCTEM.
CpaBHUBATh arpOdKOCUCTEMBI U
IIPUPOJHBIE IKOCUCTEMBI.
XapakTepu30BaTh POJIb YEIOBEKA
B COXPAHEHUHU YCTOWYHMBOCTH
arpodKOCHUCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE
KOMITOHEHTBI YPOO3KOCHCTEM.
I'opoackas ¢uopa u dayna.

CunaHTponM3anuUs rOPOJICKON PayHBbI.

buonornueckoe n X0341MCTBEHHOE
3HAYEHUE arpO3KOCUCTEM U
ypOOIKOCHCTEM.

3aKOHOMEpPHOCTU (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUN
OpPraHU3MOB B SKOCHUCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20uUuKamopos (Koueswix 6U008s)

8 PYHKYUOHUPOBAHUU IKOCUCEM.
[TepeHocC 3HEpPruM U BEMECTB MEKTY
CMEKHBIMH DKOCUCTEMAMHU.

Y CTOMYMBOCTH OPraHU3MOB,

PackpriBath conmepikanrue TEpPMUHOB H
MOHATUI: ypOOIKOCUCTEMA,
CHHAHTPOIN3alIKsA, TOPOACKas ¢iopa,
ropoJckas payHa, SKOMOHUTOPHUHT .
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuceIBaTh OMOJOTHYECKOE U
XO3SIICTBEHHOE 3HAYEHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH IPUMEPHI U OIICHUBATH
COCTOsTHUE YpOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsIBASITE 0COOEHHOCTH TOPOJICKOM
(bropsl 1 payHBbI.

CpaBHUBaTh YPOOIKOCUCTEMBI U
PUPOHBIE IKOCHUCTEMBI
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MOIYJISIIUI U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3JICHICTBUMN.

Mexanuzmwl 6030eticmaust 3a2psa3HeHUl

PA3HBIX MUNOG HA CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIIAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUSL.
Metonosorusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX
HKOCHUCTEM.

JdemoHcTpanumn

Tabmuiet u cxemsl: «IIpumepsr
ypOOIKOCHCTEM.

IIpakTuyeckas padora

«M3yueHune u onrcanue
ypOOIKOCHUCTEMBI.

JlaboparopHuasi padora

«3yuenue pazHooOpa3us MEJIKUX
MMOYBEHHBIX YWICHUCTOHOTMX B PA3HBIX
HKOCUCTEMAX)

Htoro uacoB o teme

12
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10

Tema «buocgepa — ri1odanbHas IKOCHUCTEMA»

10.1

buocdepa. CtpykTypa
U cocTaB Ouocdepsl

2

buocdepa — obmennanerapHas
00oJi0uKa 3eMJIH, re CYIIECTBYET WU
CylLIECTBOBAaJA KU3Hb. Pa3BuTune
MpecTaBiIeHui 0 6rochepe B Tpyaax
9. 3rocca. Yuenue B.M. Bepnaackoro
o 6uocdepe. Ob6mactu 6uocheps: u eé
cocrtaB. JKuBoe BeriecTBo 6mochepsl u
ero (pyHKIUH.

JdeMoHCcTpanuun

[loprpetsl: B. U. Bepnaackuit,

9. 3rocc.

Tabauue! u cxemsl: «I'eocdepbl
3eMiin», «OyHKIIUU )KUBOTO BEMIECTBA»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUM: Ouocdepa, )KUBOE BEIIECTBO,
KOCHO€ BEIIleCTBO, OMOKOCHOE
BEIECTBO, OMOreHHOE BEIIECTBO.
[TpuBOoUTH POPMYIUPOBKHA OCHOBHBIX
nonoxeHn yuenus B. U. Bepranckoro
o ouocpepe.

XapakTepu3oBaTh 0071acTH OMochepsl U
MX COCTaB, HA3bIBaTh 00JIACTH
pacrpocTpaHeHHSI )KUBOTO BEIIECTBA

B 000J109Kax 3eMJIU U BBISABIISITh
MIPUYHHBI €T0 Pa3TMIHOTO
pacmpeneacHusl.

[lepeuncnsate GyHKIINHU )KHBOTO
BenecTBa ouocdepsl (rasosas,
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPAIIMOHHAS, OMOXUMHYECKas ).
[TpuBOANTH MPUMEPHI MPEOOPA3YIOIIETO
BO3/ICHICTBHUS JKUBOTO BEIIECTBA HA
ouocdepy.

AHanM3upoBaTh M OIICHUBATH
OMOJOrMYECKYIO HH(OPMALUIO

0 IJ100aJTbHBIX IKOJIOTUYECKUX
npobaeMax 6uocdepsl, MOJIy4aeMyro

W3 pa3HbIX HCTOYHUKOB.
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OuenuBats Bkaag B. 1. Bepnaackoro,
9. 3r0cca B CO3[JaHUE YUCHUS
o obuocdepe

10.2

3aKOHOMEpPHOCTH
CYIIECTBOBAHUS
omocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILECTBOBAHUS
ounocheprr. OcobenHocT Ouocheps
KaK TJI00aTbHOM 9KOCHCTEMBI.
JIlnHAaMHU4Y€ECKOE PaBHOBECHE

B 6uocdepe. KpyroBopoTsl BeliecTs u
OMOreoXnuMuYecKe IUKIbI (yriaepoa,
a30Ta). PUTMUYHOCTH SIBIICHUM

B Ouocdepe.

JleMmoHcTpanuu

Tabauue! u cxemsl: «I'eocdepbl
3emnn», « DyHKIIMHU KUBOTO
BELIECTBAY,

«KpyroBopot a3ora B Ipupoje»,
«KpyroBoport yriieposia B Ipupoe,
«KpyroBopoT KuCIOpo/ia B IPUPOJIE,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHUH: TJI00ATbHAS YKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOreOXUMUYECKUE LIUKITBI.
XapakTepu30BaTh 0COOEHHOCTH
ouocdepsl Kak riiodarbHON
HKOCUCTEMBI.

Onpenensts GyHKIUIO OHOchepbl

B oOecrieyeHn OMOTEHHOTO
KPYrOBOpPOTA BEIIIECTB Ha TIJIaHETE.
XapakTepru30BaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIbI, yTIiIepoaa, a30Ta.
CpaBHUBaTh OCOOCHHOCTH KPYTrOBOPOTa
pa3IMYHbBIX BEIICCTB.

OueHuBaTh 3HaYEHUE KPYTrOBOPOTA
BEIIECTB /JIsl CYIIECTBOBAHUS KU3HU
Ha 3eMJie.

OOBICHATH POJIH OPraHU3MOB

B OHMOJIOTHYECKOM KPYrOBOPOTE
BEILIECTB.

BBIABIATH TUHAMHUYECKOE PAaBHOBECHE
ouocdepsl.
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[TpuBOAUTH MPUMEPHI PUTMUIHOCTH
SIBIICHUH B Onocdepe

10.3 | 3oHanbHOCTH 2 3oHansHOCTH OMOCchepsl. [lonsTHE PackpeiBaTh conepkaHue TEPMUHOB U
ounochepsl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIU: MOHSATUIN: OMOMBI, TYHJIPa, XBOMHBIC
OMOMBI CYIITH. TYHJpa, XBOMHBIE JIeCa, CMEIIAHHbIE U | JIeca, CMEIIIaHHbIE JIeCa,
VYcroiunBocTh IMPOKOJIMCTBEHHBIE Jieca, CTENH, IIMPOKOJIMCTBEHHBIE JIeCa, CTENH,
ounochepsr CaBaHHbI, YCThIHU, TPOIIUUECKHUE JIECA, | CABAHHBI, IYCTHIHU, TPOIIUYECKHUE JIeCa,

BBICOKOTOpbs. Kinumar, pacTUTENbHBINA | BBICOKOTOPBS.
Y )KUBOTHBIA MUP OMOMOB CYIIH. IToka3piBaTh Ha KapTe U
CrtpykTypa u (yHKLHS )KUBBIX CUCTEM, | XapaKTE€pPU30BaTh OCHOBHbIE OMOMBI
OLICHKA X PECYPCHOrO MOTEHIMAMa U | CYILH.
ouochepHbIX QYHKITUM. CpaBHUBaTh OCOOEHHOCTH KJIMMarTa,
JleMoHCcTpanum MOYB, PACTUTEIHHOTO U 5KUBOTHOTO
Tabnuiibl U cxeMbl: «OCHOBHBIE OMOMBI | MUpa Pa3HbIX OMOMOB CYIIN 3E€MJIH.
cymmny, «Knmumarnyeckue nosica BBISIBASTE IPUYMHBI 30HATTLHOCTH
3emmm», « Tynnapay, «Taiiray, B Onocepe
«CMenIanHbIi JIecy,
«IIIupokomuCTBEHHBIHN Jiec», «CTenby,
«CaBanHay, «IlycTbIHm»,
«Tponnueckuu Jiecy.
Oo6opynoBanue: repOapruu pacTeHUM
pa3HbIX OMOMOB; KOJUIEKIIUHU YKUBOTHBIX
HToro yacoB o teme 6
11 | Tema «YesioBeKk U OKpY:Ka0OIIAS CPeaay
11.1 | BozneiictBue 2 DKOJOTHYECKUE KPU3UCHI U UX PackpeiBath coaepxaHne TEPMUHOB

JeroBeKka Ha Onochepy

npuunHbl. Bo3aencreue yenoBeka
Ha 6uocdepy. 3arpsa3HeHue BO3YIITHON

Y TIOHATHUH: aTMocdepa,
BEIIECTBA-3aTI PSI3HUTEIH,
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cpeasl. OxpaHa BO3ayXa. 3arps3HEHUE
BOAHOM cpenibl. OXxpaHa BOAHBIX
pecypcoB. Pazpymienne nousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3meHenue
KJIUMaTa.

JdemoHcTpanumn

Tabnuiel v cxembl: «3arpsa3HeHue
aTMocdepbl», «3arpsi3HeHne
ruaApoceps», «3arps3HEHHUE TTOYBBIY,
«ITapaukoBbIit 2 hHexT

MAPHUKOBBIN 3PPEKT, «030HOBAS
IBIpay», «KUCIOTHBIC TOKIN,
ruapocdepa, IBTpodUKaIys BOJTOEMOB,
MOYBa, HPO3HS MTOYB, IECTULIUIBI,
JKOJIOTUYECKUN KPU3UC.
AHaM3UpOBaTh aHTPOIIOTEHHBIS
(hakTophl BO3/ICUCTBUS Ha Orochepy
(poJib yenoBeka B MPUPOJIE) HA PA3HBIX
ATarax pa3BUTHUS YEIOBEUECKOT O
oOu1ecTBa.

XapakTepu3oBaTh ri100aTbHBIC
AKOJIOTUYECKHUE MTPOOTIEMBI;

OCHOBHBIE HICTOYHUKHU aTMOC(EPHBIX
3arpsiI3HEHUI; SKOJIOTMYECKUE
po0JIeMbl, CBSA3aHHBIC

C YBEJIMYEHUEM TpaHCIIOPTa

B KPYITHBIX TOPOJIaX; IBTPODUKAIIUIO
BOZI0OEMOB; MOCJIEACTBUS 3arPsI3HCHUS
BOJI XUMUYECKHMU BEILIECTBAMU;
BO3JICMCTBUE YEJIOBEKA HA [IOYBEHHbIN
MTOKPOB.

AprymMeHTupoOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUU B PEIICHUHU
BOIIPOCA O MOJJEPKAHUN YCTOMUYUBOCTH
ouochepsl
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11.2

AHTpPONIOT€HHOE
BO3JIEHUCTBUE

Ha PaCTUTENbHBIN U
JKUBOTHBIA MUD.
OxpaHa npupozsl

AHTpONOreHHOE BO3/ICHCTBUE

Ha PACTUTEIBHBIN U )KUBOTHBIN MUD.
OxpaHa pacTUTENHLHOTO U KUBOTHOTO
Mupa. OCHOBHbBIC TTPUHITUIIBI OXPAHBI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsAEMbIC MPUPOTHBIC TEPPUTOPUHN
(OOIIT). boranuueckue caabl U
300JIOTUYECKHE TMAPKH.
JemoHcTpanumn

Tabmuib 1 cxembl: «Oco00

OXpaHseMble IPUPOJHBIE TEPPUTOPUNY.

Oo6opynoBanmue: gpororpadun
OXpaHsEMbIX PACTEHUI U )KUBOTHBIX
Kpacnon knuru PO, KpacHoit kHuru
pernoHa

PackpriBaTh copep:kaHue TEPMUHOB U
MOHSTHI: COKpAIllCHUE
O6uropa3zHooOpasus, oXxpaHa IPUPOIbI,
0c000 OXpaHseMble TPUPOIHBIE
tepputopun (OOIIT), 6oTaHnuecKuit
caJl, 300JIOTMYECKUM TTapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHHi 1 )KUBOTHBIX.

[TpuBOAUTH MPUMEPHI TPSIMOTO U
KOCBEHHOI'O BO3/IEICTBHSI YEJIOBEKA
HA PACTUTENbHBINA U )KUBOTHBIN

MHP.

XapaxkTepu30BaTh MPUHITUIIBI
«BcemMupHOU CTpaTeruu OXpaHsl
MIPUPOIBDY.

[lepeuncnsaTh 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoguTe npumepsr OOIIT,
PacMoJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh HA IPUMEPAX OMACHOCTH
COKpalleHusi OM0JI0ruIecKoro
pazHo00pa3us 3eMIIH.

[TpyBOIUTH TPUMEPHI PEAKUX H
MAaJIOUHMCJICHHBIX BUJIOB PaCTCHUM U
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB u Kpacayro kaury PO
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11.3

Panmnonanenoe
[IPUPOIOIIOJIH30BAHUE
Y YCTOMYMBOE
pa3BUTHE

OCHOBHBIE TPUHLINIIBI YCTOMYUBOTO
pPa3BUTHUS YEJIOBEUECTBA U MPUPO/IBI.
PanmonansHOE IPUPOAONOIH30BAHKE
U COXPaHEHHE OMOJIOTUYECKOTO
pazHo00pa3us 3eMIIH.

OO61ue 3aKOHOMEPHOCTH
IJI00AJTbHBIX SKOJIOTUYECKHUX
Kpu3nucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KpU3HCa U €TO
BEPOSITHBIC TTOCIICICTBHSI.

Pa3BuTHe METOI0B MOHUTOPUHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
IIPOLIECCOB.

Cucmemmbie uccriedo8amnus nepexooa
K pecypcocbepezaioweli u
KOHKYPEHMOCHOCOOHOT dHepeemuKe.
buonoeuueckoe pasnoobpasue u
ouopecypcol. Hayuonanvhole
uHgOpmMayuouHvle cucmembi,
obecneyusarowue 00Cmyn

K UHGhOpMayuu no coCcmosaHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHoebl sKopeabunumayuy IKOCUCmem
U cnoco608 6opvovI

¢ buonospedcoeHusMU.
Pexoncmpyxkyusa mopckux u HazemHvix
9KOCUCTEM.

PackpeiBath copepxanre TEpPMUHOB U
MOHATHM: PALMOHAIBHOE
MIPUPOJIOTIOJIB30BAHUE, YCTOUYUBOE
pa3BUTHE, TPUPOIHBIE PECYPCHI,
DKOJIOTUYECKHUM CIIC]I.

XapakTepu30BaTh OCHOBHBIE TPUHIIUIIBI
YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA U
MPUPOIBI.

OnuceiBaTh HEMCUEPHAEMBIE U
HCUYEPIIAEMBIE IIPUPOJHBIE PECYPCHI,
MMOJYEPKUBAsI OTHOCUTEIIBHOCTh
HEHCYEPIAEMOCTH TPUPOJIHBIX
PECYPCOB; XapaKTEpPU30BaTh MPOLECCHI
X BOBHUKHOBEHHUS U YCIIOBUS CPEIBI,
MIPUBOSAIINE K X (OPMHUPOBAHMIO.
PackpsiBaTh 11po0JIeMBbl pariioHaIbHOTO
MIPUPOAOTIOJIH30BAHUS U HAXOAUTH MYTH
UX pEIICHUs
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JleMmoHcTpanum
Tabauuel ¥ cxeMbl: «Moaenu
YIIPABJIIEMOTO MUPa»

Htoro 4acos 1o Teme 6
PesepBHOE Bpems 8
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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