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®enepanpHas pabouas mnporpamMma mo ydyeObHomy mpeamery «buomorusp»
(yrinyOneHHbIH ypoBeHB) (mpeaMeTHas o0sacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — TporpaMMa TI0 OHOJOTHH, OHOJIOTHS) BKIIOYACT
MOSICHUTETBHYIO 3aMHCKY, COJIep KaHne 00yUeHus, TNIAHUPYEMbI€ PE3yIbTaThl OCBOCHUS
IpOrpaMMBbI 110 OHMOJIOTHH, TEMaTHYeCKOe IUIaHMpPOBaHHE, MepeueHb (KoaupuxaTop)
MPOBEPSEMBIX TpPEeOOBAaHMM K PE3YJIbTaTaM OCBOEHUS OCHOBHOW 00pa30BaTelIbHON
MIPOrpaMMBbI CPEHETO 001ero 00pa30BaHMsI U SJIEMEHTOB COJEP>KAaHUS IO OMOJIOTHH.

[losicuutenpHas 3amucka OoTpakaeT oOIMe LEeTH W 3aJaddl U3ydeHHs] OUOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ U3YYEHHI0 O0y4YaroUuuMUcH,
MECTO B CTPYKType Y4eOHOTO IUTaHa, a TakKe MOAXOJbl K OTOOpY COJepKaHus,
K ONpPEICICHUIO TIUIAHUPYEMBIX pe3ylIbTaTOB U K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Copepxanne 0OOy4YeHHsI PpacKphIBa€T COJAEp)KATEIbHBbIC JIMHUHM, KOTOPBIC
npenaraTcs g 0043aTeNIbHOTO M3YUYEHHUsS B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOTPAMMbI MO OHOJOTHUU BKIIIOYAIOT
JUYHOCTHBIC, METANpeIMETHBIE PE3yNbTaThl 32 BECh MEpHOA OOyUeHHS Ha YPOBHE
cpenHero oobmero o0pa3oBaHus, a TAaKXKe MPEAMETHBIE TOCTHKEHUSI 00yJarolerocs 3a
KaXX/IbIid 101 O0y4eHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHero oo1miero oopazoBanus pazpaboraHa
Ha ocHoBe @emepanpHoro 3akona ot 29.12.2012 N 273-®3 «0O06 obpa3oBanuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konnenuuu mnpenojgaBaHusi ydeOHOTO
npeaMmeTa «buosiorus» M OCHOBHBIX TOJIOKEHUH (enepanbHON paboueld MporpaMMbl
BOCITUTAHMSI.

buonorus yriyonennoro ypous m3ydenus (10 — 11 kimaccel) sBIsETCS OJHUM
13 KOMITIOHEHTOB TpeaMeTHoM obnactu «EcTtecTBeHHO-HayuHbIe npeamMeThy. CorjaacHo
nonoxenusim  OGI'OC  COO npodunbHble y4yeOHbIE MPEAMETHI, HU3ydaeMble
Ha YIIIyOJICHHOM YPOBHE, SIBJISIFOTCSI CIOcoO0M nuddepeHImanuu o0yueHus Ha ypOBHE
CpemHero oOIero oOpa3oBaHUS W TMPHU3BAHBI OOCCICYHTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPEIHHM OOIUM, CpeaHUM MPOGECCHOHATBHBIM | BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaXIblii U3 ATUX Y4EOHBIX MPEAMETOB JOJDKEH OBITh
OpPHMCHTHPOBAaH Ha TMPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIHUTATEIbHBIX
M pa3BUBAOIIMX  3a7a4, CBS3aHHBIX C  NpodOpUCHTAMEH  OOyJaroIuXCs
U CTUMYJIMPOBAaHWEM HMHTEpeca K KOHKPETHOW 00JaCTH HAyYHOTO 3HAHWS, CBI3aHHOTO
¢ OuoJioruei, MeTMIIMHON, SKOJIOTHEH, ICUXO0JIOTHEHN, CHOPTOM WJTM BOCHHBIM JIEJIOM.

[Iporpamma mo OuojioTMM JaeT MPEACTABICHUE O MU W 3aJadax H3YYCHHS
yueOHoro npeamera «buonorus» Ha yriayOJeHHOM YpPOBHE, ONpEENsieT 00s3aTelIbHOe
(MHBapMaHTHOE) TPEIMETHOE COJEpKAHUE, €ro CTPYKTYpPHpPOBAaHHWE IO pasenam
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U TeMmaM, paclpejie]ieHhe Mo KjlaccaMm, PEKOMEHAYET MOCJIEeI0OBATEIbHOCTh M3YUYCHHUS
yueOHOTO MaTepHalia ¢ y4eTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€, TOTUKH
y4ueOHOTO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydaromuxca. B mporpamme
Mo OWOJOTMM peann30BaH MPHUHIUIT TMPEEMCTBEHHOCTH C HW3YYCHUEM OHOJIOTHH
Ha YpPOBHE OCHOBHOro 00ImIero oOpa3oBaHus, Oyarogaps dYemy MpPOCMATPUBAECTCS
HalpaBJICHHOCTh ~ HAa  TOCJHEAYIOIIEe  pa3BUTHE  OMOJIOTMYECKUX  3HAHWH,
OPHUCHTHUPOBAaHHBIX Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS], IPEJICTABICHUM O 3JJ0POBOM 00pa3e >KM3HU, Ha BOCIIUTAHHE
OEepeKHOTO OTHOIICHUS K OKPYKAIOIIeH IpUpoaHON cpere. B mporpamMme mo 6uonoruu
TaK)Ke€ TIOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buosnorus» B peanuzanuu
tpeboBanniit PI'OC COO K [UIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM
U MPEIMETHBIM pe3yJibTaTtaM 0O0y4YeHUsi U1 B (GOPMUPOBAHUN OCHOBHBIX BHUOB y4€OHO-
MO3HABATEIIbHON  JIEATENIbHOCTH  OOYYalOIMXCSl 1O  OCBOCHUIO  COJACpKaHUS
OMOJIOTHYECKOr0 00pa30BaHus Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHusl.

[Iporpamma 1o OHONIOTHHU SIBISETCS OPUEHTUPOM JJISI COCTABJICHHUS aBTOPCKUX
pabouux mnporpamMMm. ABTOpaMH padOYMX MIPOrPAMM MOKET OBITh MPEIJIOKEH CBOMU
MOJIXO0/ K CTPYKTYPUPOBAHUIO U MOCIEA0BATEIIbHOCTH U3yUYeHUs] Y4eOHOro MaTepuaa,
CBOE BHJCHHE CMOCOO0B (opMuUpOBaHHS Yy OOyYAOMIMXCS MPEAMETHBIX 3HAHUN
Y YMEHUM, a TaKKEe METOJ0B BOCIIUTAHUS U PA3BUTHUS CPEJCTBAMHU yU4€OHOIO MpeIMeTa
«buonorusy.

Buonorust Ha ypoBHE cpeaHero o0uiero ooOpa3oBaHus 3aBepilaeT OMOJOTHUYECKOE
oOpa3oBaHHM€ B IIIKOJIE M OPUEHTHPOBAH Ha pACHIMPEHHE U YIIyOJieHWe 3HAHUU
oOy4Jaronuxcsi 0 XKMUBOM MPHUPOJE, OCHOBAX MOJEKYJISPHOW M KIETOYHOW OHOJIOTHH,
AMOpHOJIOTUM U OWUOJOTUM PA3BUTHS, TEHETUKH, CEJICKIHUH, OUOTEXHOJOTHUH,
ABOJIIOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

N3yuenne yuebHOro mnpenmera «buonorusi» Ha yriayOJIGHHOM  ypOBHE
OpPUEHTUPOBAHO Ha TOATOTOBKY OOyYaromMXcsi K TMOCIEAYIOIIEMY MOJYyYCHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3AIMSAX CPEeIHEro Mpo(ecCHOHaTbHOTO
oOpazoBaHusi. OCHOBY €ro COJIEp>KaHMSI COCTaBJISIET CUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYCHHBIX TPU H3YYEHUU OOYYAIOIIMMUCS COOTBETCTBYIOIIUX CHUCTEMATUYECKHUX
paszesoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00mIero odpaszoBanus, B 10—11 kiaccax 3tu
3HaHUA TMOJy4YaroT pa3BuThe. Tak, pacudpeHbl U yriayOJieHbl OMOJOTHYECKUEe 3HAHUS
O PpacTCHHUSAX, JKHBOTHBIX, TIpuOax, OaKTEepUsx, OpraHW3Me YCIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKM3HU, JOIMOJHUTEILHO BKJIIOYEHBI OHOJOTHYECKUE CBEJICHUS
MIPUKJIAIHOTO W TIOUCKOBOT'O XapaKTepa, KOTOPbIE MOKHO MCIOJIb30BATh KaK OPUEHTHUPHI
JUTSI TIOCTIeMytoIero Beioopa npodeccun. Bo3mokHa Takke HHTErpanusi OMOJIOrHIeCKUX
3HaHUU C COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJTYYCHHBIMU 00yJarOITUMHUCS NPU U3YICHUHN
(bU3UKH, XUMUH, TeoTpadui 1 MaTEMATHKH.

CtpykTypa mporpaMMbl 10 OHOJOTMHM  OTpPakaeT CHCTEMHO-YPOBHEBBIN
Y DBOJIIOLIMOHHBIN MOJIX0/IbI K M3y4eHUI0 Ononoruu. CoriacHo UM, U3y4aroTcs CBOMCTBA
1 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3AIINH,
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HBOJTFOIIMN OPTAaHUYECKOTO MUpPa Ha 3eMJie, COXPaHEHHsI OMOJIOTHIECKOTO pa3HOOOpa3us
ria"eTsl. Tak, B 10 kiacce n3y4aroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOUYHOM OMOJIOTHH,
AMOPHUOJIOTUM U OWOJOTHUU Pa3BUTHs, TEHETUKH U CENEKIHMH, OHOTEXHOJOTHUHU
Y CHUHTETUYECKOW OMOJIOTHH, aKTYaIH3UPYIOTCS 3HAaHHSA OOydaromuxcs 1mo OOTaHHKE,
300JI0TMH, aHATOMUH, (hu3uosioruu yeiaoseka. B 11 kimacce u3yyaroTcst 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

buonorus mnpuszBaHa o00eCHEYUTh OCBOEHHUE OOYYAIONIMMUCS OHOJOTUYECKUX
TEOpUM W 3aKOHOB, WJIECH, NMPUHIMUIIOB W IPABUJ, JISKAINIMX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, 3HAHUH O CTPOCHUM, MHOroO0Opa3uu
U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TMOMYJSIUN, OHOIEHO03a, JKOCUCTEMBI,
O  BBIJAIOIMIUXCS  HAYYHBIX  JOCTIDKCHHSX,  COBPEMEHHBIX  HCCIICIOBAHUSX
B OWOJIOTMM, TPUKIAIHBIX AacleKTax OWOoJoruyeckux 3HaHui. [l pa3BuTUs
U TOJJepKaHUs HMHTEpeca OOydaronuxcsi K OWOJOTMU Hapsiy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuajga B COJAEpPXKAHUU MPOTPAMMBbI 1O OUOJIOTHUU
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS W PA3BUTHUS TOW WM WHOMU
obOnacT OWOJOTHH, BKJIAIOM OTCUECTBEHHBIX M 3apyOCKHBIX YUCHBIX B pEIICHUE
BOKHEUITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Henp u3zyueHus yyeOHOro mnpeamera «buosiorus» Ha yriiy0JeHHOM YpPOBHE —
OBJIaJICHUE OOYYAIOIMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
KUBBIX CHUCTEM Pa3HOr0 paHra M MpuoOpeTeHHWe YMEHHMM HCIOJIb30BaTh 3TU 3HAHUS
B (OpMHUpOBaHMM HWHTEpEca K OINpeAeNeHHOM o00yactu MnpodeccuoHaIbHOM
JeSTEIbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY Yy4eOHOro 3aBelICHUS
JUTSl IPOAOIKEHUS] OMOJIOTUYECKOTO 00pa30BaAHMS.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro mpenmera «buosiorus» Ha yriryGiaeHHOM
YpOBHE 00ECIICUNBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYAIOIMMUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSAX, KOHIICMIUAX, THUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX
U TpaBWiIaX, COCTaBIISIIOIIMX COBPEMEHHYI) €CTECTBEHHO-HAYUYHYIO KapTHUHY MUDa;
O CTPOCHUH, MHOT0oO00Opa3sMu M OCOOCHHOCTSX OHOJIOTHYECKHX CHUCTeM (KIIeTKa,
OpraHu3M, MOy, BUA, OMOTreoleHo3, Onocdepa); O BBIJAIOIIMXCSH OTKPBITHIX
Y COBPEMEHHBIX UCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4YarommMxcsi ¢ METOJAaMH TO3HAHUS JKWUBOM  MPUPOJIBI:
HCCIIEIOBATEIbCKUMHU METOAaMU OMOJIOTUUECKUX HayK (MOJICKYJISIPHOM W KJIETOYHOM
OMoN0THH, YMOPUOJIOTUU U OMOJIOTUN Pa3BUTHSI, TEHETUKH M CENIEKIINH, OMOTEXHOJIOTHU
Y CHHTETHUYECKON OMOJIOTHH, MAJICOHTOJIOTUH, SKOJIOTHH ); METOJAaMHU CAMOCTOSATEIILHOTO
MIPOBEICHMS OMOJOTUYECKUX UCCIIEIOBAaHNN B TaOOpaTOpuu U B pupoie (HabIoneHue,
HU3MEpPEHHE, IKCTIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHUE  OOYYaIONUMHUCS  YMEHUSIMH: CaMOCTOSATENLHO  HaXOIWTh,
aHaJM3UpPOBaTh U MCIOJH30BaTh OHOJIOTHYECKYIO HHQPOPMAIUIO; TOJH30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTMEH M CHMBOJHMKOM, YCTaHaBIMBATh CBSI3b MEXIY
pPa3BUTHEM OMOJIOTUU U COLUATBHO-3KOHOMUYECKUMH U HKOJIOTMYECKUMU MPOoOIeMaMu
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YeI0OBEYECTBA; OICHUBATh TIOCJIEACTBUS CBOEH JEATEIBHOCTH IO OTHOILIEHHUIO
K OKpY>Karolei mpupoaHON cpesie, COOCTBEHHOMY 370POBBIO U 3[JOPOBBIO OKPYKAIOITUX
mojel; OOOCHOBBIBATH W COONMIOAATH MeEphl  MPOQPMIAKTUKA  MHGEKIIMOHHBIX
3a00JieBaHUM, TIpaBWJIa TOBEJACHHUS B TMPHUPOAE H obecrmeueHuss 0e30MacHOCTH
COOCTBEHHOM >KM3HENESTENIbHOCTH B  YPE3BBIYAMHBIX CUTYyalMsX MPUPOJTHOTO
M TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHSA
B 00ylacTu OMONIOTHH;

pa3BUTHE Yy OOYyYaIOIUXCSd HWHTEIJICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
B IpOlleCC€ 3HAKOMCTBA C BBIAAIOIIUMUCA OTKPBITUSIMH W COBPEMEHHBIMH
UCCJICIOBAHUSIMU B OWOJIOTMH, pEIIaeMbIMU €10 MpoOJeMaMH, METO0JIOTHEH
OMOJIOTHYECKOTO HCCIIeIOBAaHUS, MPOBEACHHUS OKCIEPUMEHTAIbHBIX HCCIICIOBAHU,
peuieHuss OMOJIOTMYECKUX  3aJad, MOJEIMPOBAHUA  OHUOJIOTMUYECKUX OOBEKTOB
Y TIPOIIECCOB;

BOCIIUTAHHUE Y 00YJAIOMINXCS IIEHHOCTHOTO OTHOIICHHSI K )KUBOW MPUPOJIE B IIETIOM
U K OTHCIbHBIM €€ OO0bEeKTaM U SBJICHUSIM; (POPMUPOBAHUE HKOJIOTMUYECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIeH KyJIbTYpbl MOBEACHUS B MPHUPOJEC; WHTETPAIUH
€CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B palroHaIbHOM
MPUPOIOTIONB30BaHUH (COOIIOICHUE TPAaBUJI MOBEACHUS B MPHUPOJAE, OXPaHbI BUIOB,
HKOCHUCTEM, OMOC(EPBI), COXPAaHEHUU COOCTBEHHOT'O 3/10POBbSI U 37J0POBbsI OKPYKAIOIINX
monen (cobmoaeHus mep npoduiakTUKU 3a0oJieBaHuM, oOecrieueHre 0e30MacHOCTH
KU3HEACSITEILHOCTY B 4YPE3BbIYANHBIX CHUTyallMsIX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOJb30BAaHUS OMOJOTMYECKUMX 3HAHMM U  yMEHUH
B IIOBCEIHEBHOM KU3HU;

CO3/1aHHE YCJIOBHUM ISl OCO3HAHHOTO BbIOOpa O0Oy4YarOIIMMUCS MHAMBUYaTbHOM
o0Opa3oBaTesIbHOI TPAeKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(hecCHOHATLHOMY CaMOOMPEIEICHNI0, B COOTBETCTBHH C WHANBHAYAIbHBIMU
MHTEpecaMu U MOTPEOHOCTSIMU PETUOHA.

OO611ee YnCi0 4acoB, PEKOMEHI0BAHHBIX JUIsl U3yYEHUs OMOJIOTUH Ha YITyOJIeHHOM
ypoBue, — 204 yaca: B 10 knacce — 102 ygaca (3 yaca B Hezpento), B 11 kimacce — 102 gaca
(3 yaca B HezeIIO).

Ot6op oprau3aiMoHHBIX (OPM, METOJIOB M CPEIACTB OOydYCHHs] OHOJIOTHH
OCYIIECTBIISIETCS. C YYETOM CIeUU(UKH €ro CoAepKaHWS U HaNpaBICHHOCTH
HAa TPOJOKCHHE OWOJOrMYecKoro 00pa3oBaHUSI B OPraHU3AIMIX CPEIHETO
npo(hecCHOHABHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBHEM MPU OOy4YE€HHUU OHMOJOTMM Ha YriIyOJEHHOM YpPOBHE
ABIIIETCS TpOBeleHUE Ja0OpaTOpHBIX M MpakThyeckux padoT. Taxxke ywactue
OoOy4Jaronuxcsi B BBIMIOJIHEHUH TPOCKTHBIX W Y4EOHO-HCCIEAOBATEICKUX pPadoT,
TEMaTHUKa KOTOPBIX OMpPEIEIsIeTCS YYWUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTephaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHA.
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COILEPKAHUE OBYUYEHMUA

10 KJIACC

102 4, u3 Hux 1 4 — pe3epBHOE BpeMsl.

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
Oouonoruu. buonoruueckue Hayku W U3ydaeMble UMM MpoOaeMbl. DyHIaMeHTaIbHBIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYYHbBIE UCCIICIOBAHUS B OMOJIOTHUHU.

3HadueHne Owonoruu B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHel Mupa. Ilpodeccuu, cBsizaHHble ¢ Ouonorueil. 3HaueHUe OUOJIOTUH
B IPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEJIIbCKOM XO3SHCTBE,
MIPOMBIIUIEHHOCTH, OXPAaHE NPHUPOBI.

Jlemoncmpayuu:

Ilopmpemsi: Apuctorens, Teodpact, K. Jlunuent, XK.b. Jlamapk, Y. JlapBuH,
Y. Tapsen, I'. Mennens, B.M. Bepuanckuu, HW.II. IlaBnoB, M.M. MeuyHukos,
H.N. Basunos, H.B. Tumodees-Pecosckuit, [{. Yotcon, @. Kpuk, 1.K. benses.

Tabnuyer u cxemvi: «CBsi3b OUOJOTMM C JIpyrUMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U MX U3yYeHHE

JXKuBble cuctembl Kak npeaMer usydeHus ouonoruu. CBOMCTBA JKUBBIX CHUCTEM:
€UHCTBO XHMMYECKOI'O0 COCTaBa, JUCKPETHOCTb M  ILEIOCTHOCTb, CJIOKHOCTb
1 YIIOPSAZJOYEHHOCTD CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALIML, CAMOBOCIIPOU3BEICHUE,
pa3apaKUMOCTh, U3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHbIN, MOMYJISUUOHHO-BUIOBOW, SKOCUCTEMHBIH (OMOT€OeHOTUYECKH),
ouocgepusiii. [Ipoueccel, mpoucxoasmue B XUBBIX cucTteMax. OCHOBHbIE NpPU3HAKU
xuBoro. Ku3up kak (opma cymiecTBoBaHus Marepud. Hayku, u3yuaromue >XHUBbIE
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alHU.

N3ydyenne »xuBbIX cHcCTeM. Meroapl Ouojormueckod Hayku. HaGmionenwue,
U3MEPEHUE, DKCIIEPUMEHT, CHCTeMaTu3alus, MeTaaHain3. [loHAaTHe O 3aBHCUMON
Y HE3aBUCUMOU nepeMeHHoU. [limannpoBanue skcnepuMmenTa. IlocraHoBka U mpoBepka
runore3. HyneBas rumote3a. I[loHarue BBIOOPKM W €€ OCTOBEpHOCTh. Pa3bpoc
B Ouosornueckux AaHHbIX. OIlEHKa JAOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJIbTaTOB.
[IprunHBI UCKaXKEHUS PE3YIBTATOB dKCIIEpUMEHTA. [[OHATHE CTaTUCTUYECKOTO TECTA.

Tabauywl u cxemvi: «OCHOBHBIE NMPU3HAKHU KU3HW», «BUOJIOrHYECKHUE CUCTEMBDY,
«CBOWCTBa KMBOW MAaTEPUN», «YPOBHU OPraHU3ALMHU KUBOU MPUPOAbD», «CTpOoeHHUE
KUBOTHOM KIEeTKW», «TKaHM >KUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranuzmay, «buoreonenosy, «buocdepar, «MeToabl U3ydeHUs KUBOU MTPUPOIBD».
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Obopyoosanue: nabopaTopHOe O000pYyIOBaHWE MJII TPOBEICHUS HAOIIOACHUM,
U3MEPEHNN, IKCIIEPUMEHTOB.

Ipaxmuueckasa paboma «Vcrionb30BaHWE Pa3IUYHBIX METOIOB NPU H3YUCHHH
KHUBBIX CHCTEM).

Tema 3. buoJiorusi KJieTKu

Knerka — cTpykTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. HlneiineH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHOU KJIIETOYHOU TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIETOYHON OMOJIOrMH: MUKPOCKOIHS, XpoMartorpadus,
anekTpodopes, METOI MEYEeHBIX aToMOB, auddepeHnnanTbHoe MeHTPU(YTHpOBaHUE,
KYJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabauyvr u cxemvl: «CBETOBOM MHMKPOCKOIDY, «DIEKTPOHHBIM MHKPOCKOI,
«HcTopus pa3BUTHS METO/I0B MUKPOCKOIIAW.

Obopyoosanue: CBETOBOM  MHUKPOCKON, MHUKPONPENApaThl  PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

llpakmuueckass ~ paboma  «V3ydyeHue  METOJOB  KJIETOYHOM  OHOJIOrHU
(xpomatorpadusi, anekrpodopes, nuddepeHimanpHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHYECKUMN COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPOIJIEMEHTHI. Boaa u ee
pOJIb KAk pacTBOPHUTENS, peareHTa, Yy4YacTHE€ B CTPYKTYPHUPOBAaHHH KIJIETKH,
Teruioperynsiund. MuHepanbHble BelllecTBa KJIETKH, UX Ouosiornuyeckas poiib. Poisb
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKA. buonormyeckne mnonumepsl.  benku.
AMUHOKHCIIOTHBIM cocTaB 0OenkoB. CTpyKTypbl OenkoBoi MoJekynbl. [lepBuunas
CTpyKTypa OeJika, MenTHIHAas CBA3b. BTOpUYHas, TpETUUHASI, YETBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccuduxarus O6enkoB. buonornueckue QpyHKIuu
OeJKOB.

VYrneBoabl. MoHocaxapuibl, AUcCaxapuibl, OJUrocaxapuibl W MOJIHUCAXAPUJBI.
OOmmii TaH CTpoeHUsI U (PU3UKO-XUMUYECKHE CBOMCTBA YIJIEBOJOB. buonorndeckue
(GyHKUIMH YTIIEBOJOB.

Jlumuasl. T'mapodunbHO-TUApOPOOHBIE cBoiicTBa. Kiaccudukauus nIunuaos.
Tpurnuuepunsl, pochonunuasl, BOCKU, CTepouabl. buonorndeckue GyHKIUN JTUTHIOB.
O6mme  cBoiicTBa  OMOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTb
K CaMO3aMbIKaHUIO, TOJIYIPOHULIAEMOCTb.

Hykneunnossie xucinotel. JHK u PHK. CrpoeHue HyKIEHMHOBBIX KHUCIOT.
Hyxneoruast. [puniun kommiementapuoctu. [Ipasuno Yapradda. Crpyxrypa JHK —
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ABoiHas crnupaib. MectoHaxoxaenue u ouonorndeckue ¢pynkuuu JJTHK. Bugst PHK.
Oyukuunn PHK B ketke.

Ctpoenue wmosiekynsl AT®. Makpospruueckue cBa3u B Mojekyiie ATO.
buonornueckue @ynkinuu AT®. BoccTaHOBIEHHbIE MMEPEHOCUMKH, HX (DYHKIIMU
B KieTke. CexBenupoBanue JHK.

CtpykTypHass Ouonorwsi: OWOXMMHYECKHME H OWo(PHU3NYEcCKue WCCIeAOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYI.

Jlemoncmpayuu:

llopmpemuwi: JI. Ilomuur, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Caurep, C. [Ipy3unep.

Juacpammer: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHUBOU HPHUPOAEH,
«Pacrnpenenenne XUMUYECKHUX JIEMEHTOB B JKUBOM MPUPOJIE».

Tabnuyvr u cxemwvi: «llepuogumyeckass TabiMLIa XHUMHYECKHX 3JIEMEHTOBY,
«CtpoeHue MoJeKynbl BOAbl», «BemectBa B cocTtaBe OpranusMoBy, «CTpoeHue
MoOJIeKyJIbl  Oenkay, «CTpyKTypbl O€NKOBOW MOJNEKYJb», «CTpoeHHE MOJIEKYT
yraeBosioB», «CTpoeHne MoyeKyn JunuaoBy, «HykinenHoBble KUCIOTBD», «CTpoeHue
MoJeKyIbl ATOy.

Obopydosanue: XuMHUECKas 1ocyaa U 000py10BaHuUE.

Jlabopamopnasa paboma «OOHapyXeHHE OEJIKOB C TMOMOIIBIO KaYECTBEHHBIX
peaKumii.

Jlabopamopnas paboma «VccnenoBaHue HYKJIEMHOBBIX KHUCJIOT, BBIIEICHHBIX
13 KJIETOK PA3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenne u pyHKUMH KIETKH

Tunel  KIETOK: JyKapuoTHYecKas W  npokapuoTtuueckas. CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUS KJIETKH.

CrpoeHue mpokapuoTHYECKOW KieTku. KiierouHas creHka OakTepwii U apXew.
Oco0eHHOCTH CTpOEHUs TeTepOTPOPHON M aBTOTPO(HON MPOKAPUOTUUYECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u (YHKIIMOHUPOBAHHE 3yKapHOTHUecKoW kieTku. llma3maruueckas
MeMOpaHa (mia3maiiemma). CTpykTypa IUia3MaTH4ecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: nmaccuBHbIA (auddys3usa, oOierdyeHHas
mubdy3us), akTUBHBIA (IEpPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCHOPT).
[Tomymponnmaemocth MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aroruro3. Ik301uTo3. Kierounas crenka. CTpykTypa U (QyHKUIHUH
KJICTOYHOW CTEHKH pAaCTEeHUM, TPUOOB.

[uronna3sma. I[lurto3zons. IluTockener. [IBuxeHue uurTomuiaMbl. OpraHouibl
KieTku. OgHOMeMOpaHHbIE OpPraHOWbl KIETKH: 3HJoruiazmatudeckas cetb (OIIC),
anmapat ['onbIKM, JU30COMBI, HX CTpoeHHE U  (QyHKIUH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMIOB KJIETKU. CTpoeHue TpaHyIIpHOTO peTukyiayma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. [aakuil (arpaHyssipHBIN)
sHAOIUIa3MaTHUeCKuil peTukynyM. CekperopHas GyHKIUS amnmapara | oidbmku.

9
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Tpancnopr BemiecTB B KieTKe. Bakyonum pacTUTENbHBIX KIETOK. KileTOYHBIM COK.
Typrop.

IlonmyaBTOHOMHBIE OPraHOUIbl KIETKM: MHUTOXOHApPWH, IutacTuiabl. CTpoeHue
U QYHKIIUU MUTOXOHApPUN U TutacTui. [lepBudHbIe, BTOPUUHBIC U CIOXHBIC TUIACTUIBI
(OTOCUHTE3UPYIOLIUX YKAPUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICHIINX
pacTeHUil.

HememOpannbsie opranouabl kineTkd. CTpoeHne u (PyHKIUM HEMeMOpPaHHBIX
OpraHouioB  KieTku. Pubocombl. MukpodunameHTsl.  MBbIIIEUHbIE — KJIETKH.
Muxkpotpy6ouku. Knetounsiit nientp. CTpoeHHE U IBWKEHUE KTYTUKOB U PECHHUYEK.
MuxkpoTtpy6ouku nuTomiasMsl. LleHTpHob.

SAnpo. O6Gonouka sAapa, XpOMaTHH, KapUOILIa3Ma, SAPBINIKH, WX CTPOCHUE
u  GyHKUMA. SnepHblid  OenkoBbIM  MaTpukc. I[IpocTpaHCTBEHHOE pACMOJIOKEHUE
XpOMOCOM B MHTep(}a3HOM siipe. benku XxpoMaTuHa — THCTOHBI.

Kierounsle BriatoueHus. CpaBHHTENIbHAs XapaKTEPUCTUKA KIETOK HYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

llopmpemuwi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabauysl u cxemovl: «CTpOEHUE SYKapUOTUYECKON KIIETKW», « CTpOEHHE KUBOTHOM
KIETKN», «CTpOeHuEe pacCTUTENBbHOU KIETKW», «CTpOE€HHE MHUTOXOHIPUW», «Sapoy,
«CtpoeHune npoKapuoTUIECKON KIIETKI.

ObopydoeaHue:  CBETOBOM  MHMKPOCKOI, MHUKpOINpENaparbl  PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMPENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopamopnas paboma «VI3yueHue CTpOeHUs KIETOK pa3InYHbIX OPIaHU3MOBY.

Ipaxmuueckas paboma «VI3ydeHne CBONCTB KJIIETOYHON MEMOpPaHBD».

Jlabopamopuass ~ paboma  «WccnenoBaHue —ImiuazMoiM3a U JEIUIa3MOJIM3a
B PACTUTEJIBHBIX KIIETKAX).

Ilpakmuueckaa paboma «VI3yueHue ABMKEHUS LUTOIUIA3Mbl B PACTUTENIbHBIX
KJIETKAaX).

Tema 6. O0MeH BelecTB U MPeBPAallleHHE YJHEPTUH B KJIETKe

AccuMuISIIMS. M TUCCUMIIIALIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
npoiieccax. JHepreTuueckoe odecrieueHue kietku: npespaiieHne AT B oOMEHHBIX
mporieccax. @DEpPMEHTATHBHBIA XapakTep peakiil KJIECTOYHOTO MeTaboJu3Ma.
depMeHThI, UX CTPOCHHE, CBOMCTBA M MexaHu3M nerctBus. Kodepmentsl. OTnnuus
(GbepMEHTOB OT HEOpPraHUYEeCKUX KaTtanu3aTopoB. benku-aktuBatopel U Oenku-
MHTUOUTOPBL. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATHBHBIX pPEAKIHMI OT pPa3IUYHBIX
(hakTOpOB.

IlepBuuHBI CHUHTE3 OpPraHUYECKUX BEHIECTB B KieTke. PotocuHTE3. CBETOBas
u TemHoBas (aspl. [lpogykruBHOCTH (oTOCHMHTE3a. BiusHue pasznuuHbIX (DaKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUEHHE (POTOCHHTESA.

10
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XemocunTe3. PazHooOpasne OpraHm3MOB-XEMOCHHTETUKOB: HUTPHUQPHUIIUPYIOIIHAE
OakTepuu, Kele300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. I[IpoaykTel OpokeHUST ©U  HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’pOOHBIE  MUKPOOPIaHU3MbI  Kak  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTEH OOJIC3HEH.

AdpoOHBIE OpPTaHM3MBI. DTambl YHEPTETHYECKOTO oOMeHa. [loaroToBUTENHHBIHM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3bI.

buonoruyeckoe okucieHUE, WIM KJIETOYHOE JbixaHue. Ponb mMuTOXOHApPUN
B Ipoiieccax Ouosiorudyeckoro oxkucieHus. [{ukinueckue peakiuu. OKHUCIUTEIHLHOE
dbochopunuposanue. IIpeumyiiectBa a’spoOHOro mnyTH oOOMEHA BEIIECTB MeEpe
aHa’pOOHBIM. D(P(HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwr: 1.  Ilpuctim, K.A. TumupszeB, C. H. Bunorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u cxemvl: «DOTOCUHTE3», «IHEpreTudyeckuii oOMen», «buocunres
oenkay, «Ctpoenue pepmMeHTa», «XEeMOCHUHTES.

ObopyoosaHue: CBETOBOM MHKPOCKOM, OOOpyJOBaHUE Uil MPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPEINapaToB.

Jlabopamopnas paboma «V3ydeHne KaTaqTuTUYECKONW aKTHUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

Jlabopamopnas paboma «3ydenune hepMEHTATUBHOIO PACIICIIICHUs IEPOKCHA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE TPOLECCOB (POTOCUHTE3A U XEMOCUHTE3A».

Jlabopamopnas paboma «CpaBHEHUE MPOLIECCOB OPOKECHUS U IBIXaHUS.

Tema 7. HaciiencrBennasi uHgopManus 4 peaju3anus ee B KJIeTKe

Peakinuu wmatpuuHoro cuHTe3a. IIpHHIMI KOMIUIEMEHTApHOCTH B PEaKLMIX
MaTpUYHOTO CUHTe3a. Peanu3zanus HaciaeACTBEHHONW UH(popMaluu. ['eHeTudeckuil Ko,
ero ceouictea. Tpanckpunuus — matpuunbii cuHTe3 PHK. [IpuHumnne! tpanckpunumu:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, aCHMMETPUYHOCTb.

Tpancnauust u ee stanbl. Yuactue TpaHcnopTtHbix PHK B Omocunrese Oenka.
YcnoBus 6uocunTesa 6enka. KogupoBanue aMMHOKUCIOT. Posib pubocoM B OMOCHHTE3E
oenka.

Opranuzanusi reHOMa y MPOKAPUOT M SYKApUOT. Perymisiius akTUBHOCTU T€HOB
y npokapuoT. ['mmore3a omepona (®. XKakoO, XK. Mano). Perymsius oOMEHHBIX
MPOIIECCOB B KileTKe. KileTouHbIl roMeocTas.

Bupycel — Hekietounble (OpMbl KM3HU M OOJMraTHble mnapasuThl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0oneBanusi yenoBeka, XKMBOTHbIX, pacteHuit. CIINI, COVID-19,
ColLIMaJIbHbIE M MEIUIIUHCKUE TIPOOIEMBI.

11
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Jlemoncmpayuu:

llopmpemwi: H.K. Konbsuos, /[.1. iBanoBckuii.

Tabauyvl u cxemvl: «buocunre3 Oenkay, «l'eHeTnueckmii kKom», «Bupyce»,
«bakrepuodarm.

lpaxmuueckas paboma «Co31aHUE MOJICTTH BUPYCay.

Tema 8. JKuzHeHHBII HUKJI KJIETKH

Knetounsiii muki, ero nepuoasl u perynanus. Marepdaza u muto3. Oco6eHHOCTH
npoleccoB, IMpotrekaromux B uHTepdasze. I[loaroroBka KIETKU K JCJICHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKUH U MMOCTCUHTETUYECKUM
(TpeMHUTOTUYECKUN) IEPHOIBI HHTEP(DA3HI.

Marpuunbii cunte3 JIHK — pemnmkauws. Ilpunmunel permukamuu  JIHK:
KOMIIJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAILICIBHOCTh. MeXxaHnu3m
permukaiuun  JIHK. Xpomocomel. Crtpoenune xpomocom. Temomepsl m Tenomepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapuOTHUI. JIWIJIOWIHBIA M TallJIOUIHBIA HaOOpPHI
xpomocoM. ['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiiM MUTO3a ¥ MPOUCXOIAIINE B HUX MPOLIECCHI. THUIIbI
muTo3a. Kaprokunes n nuutoknHes. buonornyeckoe 3Ha4eHHE MUTO3A.

Perynsius MUTOTHYECKOTO MK KIETKU. [Iporpammupyemas kiieTouHas rudeib —
anonTo3.

Krnerounoe sinpo, XpoMOCOMBI, PyHKITMOHAIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: <«OKU3HEHHBIM 1K KIETKH», «Mwuto3», «CrpoeHue
xpomocomy, «Permkanus [JTHK.

Obopyoosanue. CBETOBOM MHUKPOCKON, MHUKpoMpenapathl: «MHUTO3 B KIeTKax
KOPEIIIKA JIyKa.

Jlabopamopnas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy .

Jlabopamopnas paboma «Habnronenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpETIapaTax ).

Tema 9. CTpoenue u (pyHKIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHHS M >KU3HEAEATEIbHOCTH OJHOKIJIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OAHOKIETOYHbIE TpPUObI, OAHOKJIETOYHBIE BOJOPOCIH, JPYrue
POTUCTHI. KONIOHMAIbHBIE OPraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpPTaHbl U CHCTEMBI
opranoB. Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuid. TUIBI pPacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs, MOKPOBHAS,
MpOBOJAIIASL, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpO€HHus, (QYHKIUN
Y PACHOJIOKEHHUS TKAHEW B OpraHax pacTEHUMN.

12
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TkaHW JKUBOTHBIX M YEJOBEKA. THWIbI >KUBOTHBIX TKAHEW: SNUTEIUAIIbHASA,
COCTUHUTENbHAs, MbIlIeyHas, HepBHas. (OCOOEHHOCTH  CTpOeHUs, (PyHKIMHA
Y PACITOJIOKECHMS TKAHEN B OPTraHaX KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. DyHKIMU OPraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTsl OJHOKIETOYHBIX
Y MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHbIil 1 BHYTpeHHHI ckeneT. CTpOEHUE U TUIIbI
COEAMHEHNS KOCTEN.

JIBuKeHue OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OPTraHW3MOB: amMeOOHUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BM>)KEHNE MHOTOKJIETOYHBIX PACTECHUI: TPOIU3MbI U HACTHUH.
JIBMKEHNE MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKAa: MblIlIIeUHas cuctema. Pediekc.
CkeJeTHbIE MBIIIIIBI U UX padoTa.

[Iutanne opranusmos. llornomieHue BOABI, YIVIEKMCIOTO ra3a U MHUHEPaJbHbBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >XUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
nuiieBapeHue. [lntanre mno3BOHOYHBIX KUBOTHBIX. OTAENbI MUIIEBAPUTEILHOTO TPAKTA.
IInmesapurenbHble xenessl. [InmesapurenpHas cucTeMa 4yeaoBeka.

Jlpixanue opraau3MoB. Jlpixanue pacteHui. Jlpixanue )KuBoTHBIX. [{uddy3us razos
yepe3 NOBEpXHOCTh KieTKu. KoxHoe npixanue. JlprxarenbHas NoBepxXHOCTh. JXKabepHoe
Y JIETOYHOE JbIXaHue. JIpIXaHne MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIFOLMOHHOE
YCIIO)KHEHUE CTPOECHUs JIETKUX II03BOHOYHBIX JKMBOTHBIX. /JIpIXaTenbHas cucreMa
yejaoBeKa. MexaHu3M BEHTWIIALMU JIETKUX Y NOTUL M MIIEKONMUTAROMMX. Perymsmus
nbixanus. JlpixaTenbHble 00bEMBI.

TpaHcnopT BELIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUI. TpaHcnopT
BEILIECTB Yy XUBOTHBIX. KpoBeHOCHass cucrtema m ee opranbel. KpoBeHOCHass cucrema
IT03BOHOYHBIX KMBOTHBIX M 4desioBeka. Cepalie, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru
KpOBOOOpAIIeHHs. DBOJIIOIMOHHBIE YCJIOKHEHHSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX )KMBOTHBIX. PaboTa cepalia u ee perysuus.

Brinenenne y oprannsMoB. Beienenue y pacteHuil. BuineneHne y KUBOTHBIX.
CokparutenbHble Bakyoiau. Opransl BbiaeleHus. OuibTpanus, ceKkpeuus U oOpaTHoe
BCACHIBAHME KaK MEXaHWU3Mbl pabOThl OpPraHoB BbiaelieHUA. CBs3b MOJIOCTH Tena
C KPOBEHOCHOM U BBIJAEIUTEIBHON CUCTEMaMHU. BbleneHrne y TO3BOHOYHBIX KUBOTHBIX
n yenoseka. [louku. Ctpoenue u dynkuronupoBanue Hedpona. OOpazoBaHHEe MOYU
y 4EJIOBEKA.

3amura y opranu3MoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3mMoB. Criopbl OakTepuii
M LUCTHl NPOCTEUIIMX. 3alIATa Yy MHOTOKJIETOUHBbIX pacteHuid. Kyrtukyna. Cpeacrtsa
MACCUBHOM U XUMHUYECKOM 3aIIUThl. DUTOHIIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3aluTa
opranuszma ot Oonesneil. MimmyHHas cucrema venoBeka. KieTouHbll U TyMOpasibHBIN
MMMYHUTET. BpokJIeHHbI U npuoOpeTeHHbIN crnenupuyeckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-ceNiekTuBHOro ummyHutera (I1. Opnux, ®.M. bepuer, C. Toneraga).
BocnanurenbHple OTBETHI OpraHu3MoB. PoJib BPOKJIEHHOTO MUMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHUM.
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PaznpaxxumocTh u perynsiuust y Opranu3mMoB. Pa3apaxuMocTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U peryisinus y pacteHnid. PocToBble BemiecTsa
1 X 3HAYCHHUE.

Hepsnas cucteMa u pediekropHas peryisiiuus y >kuBoTHbIX. HepBHast cucrema u ee
OT/EJIbl. DBOJIOLMOHHOE YCIOXHEHUE CTPOCHUSI HEPBHOM CHCTEMBI y KHUBOTHBIX.
OTtaensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropHas myra.
be3ycnoBHbIE U YCIOBHBIE PE(DIEKCHI.

['ymopanbHas peryisinus v SHIOKPUHHAS CUCTEMA )KUBOTHBIX U YETIOBEKa. JKee3bl
SHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBs3b HEPBHOMU
Y SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHasi cuctema.

Jlemoncmpayuu:

llopmpem: N.I1. I1aBnos.

Tabnuyer u  cxemvl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
BoJiopocany, «bakrepuny, «IIpocreitmmey, «Opranbl IBETKOBBIX paCTEHUI», « CUCTEMBI
OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHMEe HaceKOMbIX», «TkaHu
pactenmity, «KopHeBble cucteMmbl», «CtpoeHue credis», «CTpPOSHHE JIMCTOBOM
TJTACTUHKWY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «llnuieBapurenbHas CUCTEMa,
«KpoBeHocHas cucteMa», «/lpixarenbHas cucrtemay», «HepBHasg cucremay, «Koxkay,
«Mpimieunast cucreMa», «BblIenuTenpHas CHCTEMa», «OHIOKPUHHAA CHCTEMAay,
«Crpoenune wmbinb», «Mmmynurer», «Kumeunononoctueie», «CxeMa NDUTaHHS
pactenuit», «kKpoBeHOCHBIE CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX», «CTpOCHHUE THUIAPHIY,
«Crtpoenue mnanapun», « BHyTpeHHee CTpoeHre 0K AEBOro yepBsi», «HepBHas cuctema
peiO», «HepBHas cucrema msarymkm», «HepBHas cucTeMa TIPECMBIKAIOIIAXCSD),
«HepBHas cucrema ntuiy, «HepBHas cucrema mitekonuraromnx», «HepBHas cucrema
yejoBekay, «Pediexcy.

Obopydosanue: CBETOBOM MHKPOCKON, MHUKPOIpPENapaTbl  OJHOKICTOYHBIX
OpPraHU3MOB, MUKPOIIPENapaThl TKAHEW, pAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXXUX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX PAacTeHUM, TrepOapuu pacTeHUM pa3HBbIX
OTJICJIOB, BIIAKHBIC MpernapaTbl >KUBOTHBIX, CKEJIEThl TMO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJIET 4eJoBeKa, O0OpyJdOoBaHME [JIsi JEMOHCTpaIUu
MMOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH, PACIICTUICHUS Kpaxmaia U 0eJIKOB MO
neicTBUeM (PEepMEHTOB, OOOPYIOBAaHHUE [JISi JEMOHCTPAIMUA OMBITOB MO HM3MEPEHHUIO
YKU3HEHHOM €MKOCTH JICTKUX, MEXaHU3Ma JbIXaTeJIbHbIX JIBM)KCHUM, MOJICIU T'OJIOBHOIO
MO3ra pa3jInYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «3yuenue TKaHeW pacTeHUN».

Jlabopamopnas paboma «3ydueHune TKaHeH >KUBOTHBIX.

Jlabopamopras paboma «VI3ydeHne opraHOB IIBETKOBOTO PACTCHUS.

Tema 10. PasMHokeHMe 1 pa3BUTHE OPraHN3MOB

®opMBbI pa3MHOXKEHHSI OPTAaHU3MOB: OecIooe (BKJI0Yasl BET€TaTUBHOE) U TI0JIOBOE.
Bunet Oecrnonoro  pa3MHOXKEHMs: TOYKOBAaHUE, CIOPYJALUSA, (PparMeHTalus,
KJIOHUPOBAHMUE.
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[TonoBoe pazmuoxenue. [lonoBbie KiIeTKH, uiau rameTsl. Meito3. Ctaguu meiiosa.
IloBenenne xpomocom B Meno3e. KpoccuHrosep. buosnormyeckuit cmbIcil Meno3a
Y IIOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pas3Butue. ['ameToreHe3 y KUBOTHBIX. [lOJIOBBIE JKeEle3bl.
OOpazoBanue u pa3BUTHE TOJOBBIX KJeTOK. CrmepmartoreHe3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W AMOpPUOHANIBHOE  pa3BUTHE  KUBOTHBIX. CrocoOs
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
0 pa3BuTuu opranu3mMoB. CTaauu >MOpUOTeHe3a KUBOTHBIX (HAa MPUMEPE JIATYIIKH).
Hpobnenue. Tunbl gpobnenus. OcCOOEHHOCTH  OpOOJIEHUS  MIIEKONUTAIOIIMX.
3apoJbIeBbIe JTUCTKU (TacTpyJisiius). 3akjiajika OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOe BIMSHME YacTeil pa3BHBAIOLIErOCS 3apojibliia (3MOpPHUOHANIbHAS
MHIYKIMS). 3akiajka IUIaHa CTPOEHHUS JKUBOTHOTO KaK pe3ysNbTaT HEPaApXUUECKUX
B3aUMOJICUCTBUI T€HOB. BinsiHe Ha 3MOpHOHAIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPY’KarOIIEH CPEIBI.

Poct u pa3utue xuBoTHbIX. [locTamMOpuoHaneHbIi iepuo. IIpsimMoe u HenpsiMoe
pazButue. Pa3Butre ¢ Metamopdo3oM y 0eCrO3BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HAYEHHE MPSMOIO M HENPSMOIO Pa3BUTHS, MX PaclIpOCTPAaHEHUE
B nipupoze. Tumsl pocta >KMBOTHBIX. DAaKTOPHI pEryJsiUU POCTA KUBOTHBIX U YETIOBEKA.
Craauu nocTaMOpHOHAIBHOTO Pa3BUTHUS Y )KUBOTHBIX U yesioBeka. [lepnoibl oHTOreHesa
yenoBeka. CTapeHne u cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['ameroput u ciopoput. Melio3 B )KM3HEHHOM
nukie pacteHuil. ObpazoBaHue crop B mpoliecce Meio3a. ['ameTorenes y pacTeHUil.
OIUI0I0TBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. [[BOMHOE OIUIOJOTBOPEHUE
y IIBETKOBBIX pacTeHuidl. O0pa3zoBaHuE U pa3BUTUE CEMEHHU.

MexaHu3Mbl peryJisiiiid OHTOTEHE3a Y PACTEHUI U dKUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. Hapamus, X. [1Ineman.

Tabnuyer u cxemvl: «BereratuBHOe pasMHOkeHUE», «Tumbel Oecrosoro
pa3sMHOXeHUs», «Pa3MHOXeHHEe XJIaMUIOMOHAAbD», «Pa3MHOMXKEHHE HBIJIEHBD,
«Pa3MHOXeHue ruapby, «Meio3», «Xpomocombly, «l'amerorenes», «CTpoeHue
AWLEKIIETKA U CrIepMaTo30u1a», « OCHOBHBIE CTaIuU OHTOreHe3a», «lIpsimoe u Henpsmoe
pa3BuTHEY, «Pa3BuTre ManucKoro xyka», «Passurtue capanum», «Pa3Butue JSTyLIKW,
«JIBOITHOE OTIIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «CTpoeHrne CEMSH OJIHOJO0JIbHBIX
Y IBYIOJIbHBIX PACTEHUI», «KU3HEHHBIN IIUKII MOPCKOW KanmyCThbDy, «JKU3HEHHBIN UK
Mxay, «’KHU3HEHHBIN UKJIT MATOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBI».

ObopyodosaHue: ~ CBETOBOW  MHKPOCKON,  MHUKpOIpenapaTbl  SHIEKIETOK
U CIIEpMATO30UI0B, MOJIENb «[ MK pa3BUTHS JIATYIIKI.

Jlabopamopnasa paboma «VI3ydeHue CTpOEHUs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpENapaTax».
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IIpakmuueckas paboma  «BbIABIEHHE NPU3HAKOB CXOJACTBA  3apOJbILIEH
MTO3BOHOYHBIX )KHBOTHBIX).
Jlabopamopnas paboma «CTpoeHUE OPTraHOB Pa3MHOKEHUS BBICIIUX PACTCHHIT».

Tema 11. 'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS U PAa3BUTHA T'€HETHKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0T€UeCTBEHHBIX YUCHBIX B Pa3BUTHH T€HETUKH. PabOTHI
H.K. Konsuoa, H.M. Basumoa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®unumuenko, H.B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIEC T€HbI, AIBTEPHATUBHBIE MMPU3HAKH, JOMUHAHTHBINA U PEIIECCUBHBIN PU3HAK,
rOMO3Ur0Ta, TE€TEPO3UT0Ta, YUCTas JIMHUS, TUOPUIbI, TeHOTUN, (PeHoTun. OCHOBHBIE
METO/Abl ~ TEHETUKH:  THOPUIOJIOTHYECKUH,  IUTOJIOTMYECKHH,  MOJIEKYJSIPHO-
TE€HETUYECKUM.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsiios, H.I1. Basuiios,
A.H. benozepckuit, I'.J]. Kapnieuenko, 10.A. ®uwmmnyenko, H.B. Tumodeen-PecoBckuii.

Tabauywl u cxemol: «MeTOIbI TEHETUKNY», «CXEMbI CKPEILIUBAHUS.

Jlabopamopnas paboma «JIpo3zoduiia kak 00bEKT TEHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3ak0oHOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblil 3akoH MeHienst — 3aKOH eIMHO00pa3us
ruOpuI0B nepBoro nokojeHus. [IpaBuno gomuHupoBanusa. Bropoit 3akon Mengens —
3aKOH pacLIeIUIeHusi Mpu3HakoB. lluTojmormyeckue OCHOBBI MOHOTMOPUIHOTO
CKpeluBaHus. [ unoresa 4ucToThl ramer.

AHanuzupyroniee ckpemuBaHue. IIpoMeKyTOUHBI XapakTep HacleJOBaHMS.
Paciueruienue npru3HakoB IpY HEMTOJIHOM JJOMUHUPOBAHUH.

HurnOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMs MPU3HAKOB. L{uTomornueckre OCHOBBI AUTMOPUHOTO CKPEIIMBAHMUSL.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuermieHHOe
HACJIEJOBAHUE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXAYy I'€HaMu. XPOMOCOMHAas TeOopus
HACJIEACTBEHHOCTH.

I'enernka mona. XpPOMOCOMHBIM MEXAHU3M OIPEACICHUST TMoja. AYTOCOMBI
M TOJIOBBIE XPOMOCOMBI. I'OMOrameTrHeli W rereporaMeTHbI IMoj. ['eHerndeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue npu3HakoB, CHEIUVIEHHBIX C ITOJIOM.

I'enorun kak nenoctHasa cucrema. [nmenoTpornus — MHOKECTBEHHOE JEUCTBUE T'EHA.
MHokeCcTBEHHBIN aJJICIIN3M. BzaumonelictBue HeaJUIeJIbHBIX T'CHOB.
Kommnementapuocts. Dnuctas. [lomumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSL PACTECHUM, )XMBOTHBIX U YEJIOBEKA, a TaKXKe
(M3MOIOTUYECKUX MPOLECCOB, MOBEICHUS UM KOTHUTUBHBIX (PyHKIUH. ['eHeTHueckue
MEXaHU3Mbl CHMOHMOTEHE3a, MEXaHH3Mbl B3aUMOJCHUCTBUS «XO3MMH — Tapa3uT»
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U «XO3IUH — MHUKpPOOMOM». ['eHeThyeckre acheKThl KOHTPOJISI U M3MEHEHUS
HaCJIEJICTBEHHOW MH(POPMAITUU B TTIOKOJICHHSIX KJIETOK U OPTaHU3MOB.
Jlemoncmpayuu:

Ilopmpemui: I'. Mennens, T. Mopran.

Tabauyvr u cxemwvr: «llepBblii W BTOpOM 3akoHbl Menzaemns», «TpeTuil 3akoH
Mennens», «Ananusupyroniee CKpeuBanue», «HemnomHoe AOMHHHpPOBaHUEY,
«CueryieHHOE HaclieJOBaHUE MPU3HAKOB Y Apo30duiiely, «I eHnetuka nonay, «Kapuorun
yenoBekay, «Kapuotun npozodunbr», «Kapuotun nTuinsp, «MHOKECTBEHHBIN
ajuieIu3My, «B3anMoaeiicTBrE TeHOBY.

Obopyoosanue: MOIENb IJIs JEMOHCTPAIIMA 3aKOHOB €IMHOOOpaswsi THOPHIOB
IIEPBOTO NOKOJICHHSI U PACIICIUICHHs NPU3HAKOB, MOJEIb I JEMOHCTPALMH 3aKOHA
HE3aBUCUMOTI'O HACJIEIOBAHMS MPHU3HAKOB, MOJENb MJs JEMOHCTPAIMH CLEIIEHHOTO
HaCJIeI0BaHMs IPU3HAKOB, CBETOBOM MUKPOCKOIN, MUKpoItipenapart: «/po3oduiay.

lIpaxmuueckas paboma «3ydenue pe3yinbTaTOB MOHOTUOPUIHOTO CKpEIIMBAHUS
y Ip030hUIIBD».

llpakmuueckass paboma «V3yueHue pe3ynbTaTOB IUTHOPUIHOTO CKpPEIIMBAHUS
y Ip030dUITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u - cpeabl npu  GopmupoBaHuU  (PeHOTHMA.
N3MeHunBOCTh, Tpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC MNPU3HAKH. Bubl
W3MEHUMBOCTH: HEHACJICACTBECHHAS U HACJICICTBCHHA.

MoaudukanroHHass  U3MEHYMBOCThL. Ponb  cpeasl B (hOpMHUpPOBAHHUH
MOAU(PUKALMOHHON H3MeHunBOCTU. Hopma peakiuu npusHaka. BapuanuoHHbIA psif
u BapuanmonHas kpuBas (B. Horamncen). CaoiictBa MOAu(pUKAITMOHHON
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHUYMBOCTh. CBOMCTBA FTCHOTUITNUCCKON N3MEHUYNBOCTH. BUbI
TCHOTUITNYECKOM M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAaIlHOHHASI.

KomOunaTtuBHasT HM3MEHUYMBOCTh. Meio3 M TIOJIOBOM TIpPOIleCC — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTU. POJIb KOMOMHATHBHONM HW3MEHYMBOCTH B CO3JaHUH
TCHEeTHYECKOr0o Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmoHHass ”3MEHYHUBOCTh. BUbI MyTalyii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE U UHYLIUPOBAHHbBIE MyTallMU. flIepHbIE U IUTOIIA3MATUYECKUE MYy TaIUU.
Comatnueckue U noJioBble MyTauu. [[pyurHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl u
UX BIIMSAHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO Mpolecca. 3aKoH
TOMOJIOTMYECKUX PsIIOB B HacaeAcTBeHHOM n3menunBoctu (H.W. BaBunos). Buesinepnas
W3MEHUYMBOCTbH M HACJICJICTBEHHOCTD.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, B. Moranucen, H.U. BaBuios.

Tabauysl u cxemvi: «BUIbl UBMEHUUBOCTHY, «MoaubuKaInOHHAsS H3MEHUYHUBOCTDY,
«KomOMHaTUBHAsS W3MEHUMUBOCTHY, «Meio3y, «OmnogoTBopeHue», «l'eHeTndeckue
3a007eBaHUs YEIOBEKay, « BUIbI MyTanInii.
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Obopydosanue: KUBbIE U repOapHbIE SK3EMIUISIPl KOMHATHBIX PACTCHUN, PUCYHKHU
(¢ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMHU U3MEHUHUBOCTH.

Jlabopamopnas paboma «VcciaenoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHOMN
U3MeHYMUBOCTHU. [locTpoeHne BapramoHHOTO psijia U BApUALIMOHHON KPUBOI.

Ilpakmuueckass ~ paboma  «Mytamun 'y nApo3oduibl  (Ha  TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKa YejI0BeKa

Kapuorun denoBeka. MexayHapogHas mporpamMmMa HCCIEIOBaHUS TE€HOMa
geoBeka. MeToapl M3ydeHUs] TCHETHKH YEJOBEKa: TCHEATIOTMUCCKHM, OJIM3HEI[OBBIMH,
IIUTOTCHETUYECKHUM, TOMYJISIIMOHHO-CTATUCTUUECKUH, MOJIEKYJISIPHO-TCHETHUYSCKUH.
CoBpemeHHOE OTpeNieJIeHhe  TEeHOTHUIA: ITOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUNUPOBAaHWE, B TOM uucie ¢ mnomompto I[I[P-ananu3za. HacnencrBeHHbie
3a0oyieBaHusl 4YeioBeka. ['eHHbIe W XpOMOCOMHBIE O0O0JIe3HH 4ernoBeka. boie3nu
C HACJIEACTBEHHOW TMPEAPACTONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'E€HETUKH
B MPEJOTBPAILCHUA W JICYEHUU TE€HETHUYECKUX 3a00JIeBaHMI uenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTHUpOBaHUE. CTBOJIOBbIE KJIETKU. IIOHATHE «TE€HETHYECKOIO
rpy3a». OTHYECKHE aCHEeKThl HCCIECIOBAaHUN B 00JIACTM PENAKTUPOBAHUSI TEHOMA
M CTBOJIOBBIX KJICTOK.

I'enetnueckue bakTOphI MTOBBIIICHHOMN YyBCTBUTEJIBHOCTH yeJIOBEKa
K (Qu3nueckoMy M XHMHYECKOMY 3arpsi3HEHUIO OKpYyXaloliel cpenbl. ['eHeTnueckas
MPEIPaCOIOKEHHOCTh YeJIOBEKa K MaTOJIOTUSIM.

Jlemoncmpayuu:

Tabauyvr u cxemwvi: «KapuoTum denoBekay, «MeToabl H3Y4YEHUS TEHETHKHU
yelioBekay, «I'eHeTnueckue 3a00eBaHUs YEITOBEKAY.

Ipaxmuueckas paboma «CocTaBIICHHE U aHATIA3 POJIOCTIOBHOMNY.

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTuKanus W CEJeKUHUs. 3apOoKICHUE CEJEKIUU U JOMECTUKAIUMU. YYEHUe
H.N. BaBunoBa o IlenTpax mpouCXOXKJIEHUSI U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUI.
Ponp cenekiuu B CO3MaHUU COPTOB pPACTEHUM W TNOpPOJ KUBOTHbIX. CopT, mopoja,
MTaMM. 3aKOH TOMOJIOTUYECKMX PSAIOB B  HACJIEACTBEHHOW HM3MEHUYHMBOCTH
H.N. BaBusiosa, ero 3HaueHue JJis CEICKIIMOHHON pabOTHI.

Meroapl  cenekuuoHHOM — paboThl.  McKyccTBeHHBIM — OTOOp:  MacCOBBIU
Y UHIUBUTYaJbHBINA. DTarbl KOMOMHAITMOHHOW ceNeKIuu. VcnpiTanue mpou3BoANTENEH
1o NOTOMCTBY. OTOOp MO T€HOTHUITY C TOMOIIBIO OIIEHKU (PEHOTUIIA TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momo1ibko ananusa JHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEIeKIIMOHHOW paboThl. PagnaimoHHbii 1
XUMUYECKUH MyTareHe3 Kak HMCTOYHUK MYTalMi y KyJbTYpPHBIX (DOpPM OpraHu3MoB.
Hcnonp3oBaHne TEHOMHOTO PEIAKTUPOBAHHMS W MeTO/0B pekoMmOuHaHTHhIX JIHK
JUISL TIOJTYYE€HUSI ICXOAHOTO MaTepurana JJisl CEJICKIINH.
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[Tomyuenue monumnionaoB. BuyTpuBumoBas rubpuausanus. bauzkopoacTBeHHOE
CKpelIMBaHue, Wid WHOpuIuWHT. HepoacTBEeHHOE CKpellMBaHHWE, WM ayTOPHJIMHT.
I'eTrepo3uc u ero npuuuHbl. Mcnoib3oBaHue rerepo3uca B cenekuuu. OtTaaneHHas
ruopuanzanus. llpeomonenue Oecrmoausi MEXBHAOBBIX THOpHUOB. JlocTuxeHus
CEJIEKIINU PACTEHUN U HKUBOTHBIX.

CoxpaHeHHE U HM3Y4YEHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUN U UX
IUKUX POAMYEH NSl CO3[aHUA HOBBIX COPTOB M THOPUIOB CEIBCKOXO3SIIICTBEHHBIX
KyJbTYP.

Jlemoncmpayuu:

Ilopmpemwui: H.W. BaBunos, U.B. Muuypumn, I'.J1. Kapneuenko, ILII. JIykbaHeHKo,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabauyvr u cxemol: «LIeHTpBl MPOUCXOXKACHUS W MHOIO00pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHUX PSAOB B HACJIECACTBEHHOW HW3MEHYMBOCTIY,
«Metopsl cenexkumy, «OTnanennas rubpuauzanusy, «MytareHesy.

Jlabopamopnasa paboma «VI3ydeHune cOpTOB KYJIbTYPHBIX PACTEHUU WU TMOPOJ
JOMAITHUX )KUBOTHBIX).

Jlabopamopnas paboma «V3ydeHre METOI0B CENEKIUN PACTEHUI.

IIpakmuueckas paboma «IIpuBUBKa pacTeHUN.

Oxekypcua  «OCHOBHbBIE  METOABI W JOCTHKEHHMS  CEJIEKIMM  PACTCHHU
U )KMBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATEIbHBIN
YYacCTOK, B TEIUIMYHOE XO35HCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOIO
LIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTETHYECKAsI OHOJIOT U

OOBEKTHI, UCTIOJIb3yEeMbIe B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepucTuKa. TpaauiimoHHas OMOTEXHOJOTUSI: XJIeOOoneUeHHeE,
MOJTYyYE€HHE KHUCJIOMOJIOYHBIX MPOJYKTOB, BUHOAEINE. MUKPOOUOTOTUUECKUNA CUHTE3.
OOBEeKTH MUKpOOHOJIOTHYECKHX TexHojorui. I[Ipon3BoacTBO Oeika, aMHUHOKHUCIOT
Y BUTAMHUHOB.

Co3gaHue TEXHOJOTMW W HHCTPYMEHTOB II€JICHANPaBICHHOIO HM3MEHEHUS
U KOHCTPYHPOBAHUS T'€HOMOB C LIEJIbIO MOJYYECHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKAIlUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE MTYTH.

Knerounasd wnxeHepus. MeToasl KyJIbTypbl KIETOK W TKaHEW paCTCHUU
1 )kuBOTHBIX. KproOanku. Comatnyeckasi THOpUIN3aIns U COMAaTUIECKUNA SIMOPHUOTEHE3.
Hcnonp3oBaHne rarionioB B CEJIEKIUU pacTeHUM. MICKYyCCTBEHHOE OIJIOAOTBOPEHUE.
PexoHCTpyKIIHS SSMLEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METOT TpaHCIUIaHTALUU SIAEP
KJIETOK.

XpOMOCOMHass M  TE€HHas  HHXeHepus. VICKycCTBEHHBIM  CUHTE3  T€Ha
u  KoHCTpyupoBanue pexkomOuHaHTHRIX JIHK. JlocTmkeHwss ©  TEpCIEKTUBBI
XPOMOCOMHOW Y TEHHOW WHXEHEPHUH. DKOJOTHYECKUE U ITUUECKHE MPOOIEMbl TeHHON
UHKEHEPUH.
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Memuuunckue — O6morexHonoruu.  IloctreHomMHas — mudpoBas — MeaWLMHA.
[TIIP-guarHocTuka. MeTaOoJOMHBIM aHaIu3, TEHOIICHTPUYECKUM aHalu3 MpoTeoMa
YeJIoBEeKa JJIsi OIIEHKU COCTOSIHMSI €0 370pOBbs. VCIob30BaHUE CTBOJIOBBIX KIIETOK.
Tapretnas Tepanus paka. 3D-OnonHxenepus 11 pa3padoTku GyHIaMEHTAIbHBIX OCHOB
MEJUIMHCKUX TEXHOJIOTHH, CO3/JaHUsl KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUH
TpeXMEpHOrOo  OWOMpUHTMHTA W cKapdonauHra Il pelieHus  3adad
MEPCOHANTU3UPOBAHHON MEULINHBI.

Coznanne BEKTOPHBIX BAKILMH C IIENbI0 00ecredeHs] KOMOMHUPOBAHHOM 3aIllUThI
or  Bo3Oyauteneir  OPBU,  ycraHOBieHME  MOJIEKYJSPHBIX  MEXaHU3MOB
¢bynkunonupoBanusi PHK-copepskamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 OMacHbIC
3a00J1€BaHuUs YEIOBEKA U JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuysr u cxemol: «Vcnonp30BaHME MHKPOOPTaHU3MOB B MPOMBIILICHHOM
POU3BOACTBEY, «KieTounas nHxeHepus», «I 'eHHas HHXESHEPHUs».

Jlabopamopnas paboma «3yueHne 00beKTOB OMOTEXHOIOTHI.

lIpakmuueckas paboma «1lonydyeHre MOJIOYHOKHCIIBIX IPOAYKTOBY.

Oxckypcua  «bUOTeXHONMOTMST  —  BaKHeHIIas  MpPOW3BOAMTENbHAs  CUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE MTPOU3BOJCTBO)Y.

11 KJIACC
102 9, 3 HUX 8 4 — pe3epBHOE BpeMsl.

Tema 1. 3apo:xneHue U pa3BUTHE IBOJIONMOHHBIX MPEICTABICHUH B 0M0JI0THH

OBomonuonHas teopus Y. [lapeuna. [Ipeanocbuiku BO3HUKHOBEHHS JapBUHU3MA.
Kuznb u HayuHas gedarenbHocTh Y. JlapBuHa.

JIBokyle cuiibl ABOJONMM BUJOB 1o Y. J[apBuHy (BBICOKass MHTEHCHUBHOCTH
pPa3MHOXXEHUSI OPTaHU3MOB, HACJI€/ICTBEHHAs U3MEHUMBOCTh, 00ph0Oa 3a CyIlleCTBOBAHHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunternueckoil teopuu sBomtonuu (CTI). HelitpanbHas Teopus
sBosonu. CoBpeMeHHas YBOIIOIMOHHAS OMOJIOTHA. 3HAUYE€HHUE HBOIIOIIMOHHON TEOpUU
B (hopMUpOBaHNM €CTECTBEHHO-HAYYHOU KApTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctotens, K. JIunneit, JK.b. Jlamapk, 9.0K. Cent-Unep, XK. KroBbe,
Y. HapsuH, C.C. YerBepukosn, N.U. [lImansraysen, /1. Xonneiin, [{.K. benses.

Tabauyvl u cxemwvi: «Cuctema xuBoi npupoasl (mo K. Jlunuerw)y», «Jlectauia
KUBBIX cyuiecTB (mo Jlamapky)», «MexanusMm (opMupoBaHus NPUCIOCOOJICHUN
y pacteHuid u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema MapiipyTa MyTelIeCTBUS
Y. Hapsunay, «Haxonku Y. lapsunay», «DopMbl 00psOBI 3a cyliecTBoBaHuE», «[lopoabl
roiryoei», «MHorooOpasue KyJabTypHBIX (opM KamycTel», «llopoabl momamrHux
KUBOTHBIX», «Cxema oOpa3zoBanuss HOBBIX BuIOB (o Y. [apsBuny)», «Cxema
COOTHOILLICHHS JBWXKYIIUX CUJI 3BOJIOUUN», «OCHOBHBIE TOJIOKEHUSI CUHTETUYECKOU
TEOPUU HBOTIOLINI.
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Tema 2. MUKpPO3BOJIIOLUS U €€ Pe3yJIbTaThI

[TomynsAuus Kak 31eMeHTapHas eAMHUIA 3BOIIOLMH. COBPEMEHHBIE METO/IbI OLIEHKU
TEeHETUYECKOTO pPa3HOOOpa3usi W CTPYKTypbl mnomyisiuil. M3MmeHenue reHodoHIa
MOMYJSIUUA KAK 3JIEMEHTApHOE SBOJIOLIMOHHOE SIBJIEHWE. 3aKOH TIE€HETUYECKOIO
paBHoBecus /. Xapnau, B. BaitnOepra.

DnemeHTapHbIe (HAKTOPHI (IBUXKYIIME CHIIbI) S3BOMIONMHA. MyTallmOHHBIN TpoIiecC.
KomOuHaTuBHast u3MeHUUBOCTh. [Ipelip TreHoB — ciydailHble HEHAIpaBICHHbIE
MU3MEHEHUS YacToT ajijiesield B momyssusax. Dddext ocHoBarens. Murpauuu. M3onsmus
MOMYJISIIH: reorpaduueckast (IpOCTpaHCTBEHHAs ), Onosorndyeckas (penpoayKTUBHAS).

EctectBeHHbII 0TOOP — HanpapiAoLMi GakTop 3BoI0IUN. DOPMBI €CTECTBEHHOTO
oTOOpa: NBIXYIIUNA, CTAOWIM3UPYIOINNA, pa3pbiBatomni (Au3pynTuBHbIN). [lomoBoii
0100p. BO3HUKHOBEHME U 3BOIIOLUS COLUAIBHOIO MTOBEJCHUS )KUBOTHBIX.

[TpucnocobaeHHOCTh OpPraHU3MOB KaKk  pe3yJbTar MHUKPO3BOJIIOLUH.

Bo3HuKHOBEHHE MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(o3bl U UAM0AAANTALUY.
[Ipumepsl npucnocoOJIeHUN y OpraHu3MoB: MopdoJoruyeckue, (pU3N0IOrHUYECcKue,
OnoxuMuyeckue, nopegeHueckue. OTHOCUTEIBLHOCTD MPUCITIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kpurepun u cTpykTypa. BupooOpa3oBaHue Kak —pe3yJbTar
MUKPO3BOJIIOIUU. N30SIt — KITtoueBoi (pakTop BUm000pazoBanus. [yt u ciocoObl
BUJI000pa30BaAHMS: AJIIONATPUYECKOE (reorpaduueckoe), CUMITaTPUYECKOE
(3KOJIOTUYECKOE), «KMTHOBEHHOE» (MOJUILIONANU3aLMs, THOpuan3auus). JnurenbHocTh
ABOJIFOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl popMUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpA3HsL.

Ponb »BOMIOIIMOHHONW OWOJNOrMU B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHs
OouopazHooOpazusi. MUKPOIBOMIONUS W KODBOJIOIHUS TApa3UTOB U HUX XO3SIEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. YerBepukos, J. Maiip.

Tabauysl u cxemovl.: «MyTallMOHHAS U3MEHUUBOCTBY, «llomynsannonHas cTpykTypa
Buna», «Cxema mposiBleHus 3akoHa Xapau—BaitnOepray», «J/IBmwxkymme Ccuibl
ABONIIOLUNY,  «DKOJIOTMYECKass  M30JSA1Usl  TMOMyJsUUA  CceBaHCKOW  (dopenuy,
«l"eorpaduueckast U30JALMS JTUCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIIBI JaypCKOiD»,
«IlomynsIIMOHHBIE BOJIHBI YHCJIEHHOCTH XHUIIHMKOB M XepTB», «(Cxema nelcTBus
€CTECTBEHHOT0 0TOOpay, «®DopMbl OOphrOBI 3a cymiecTBOBaHUE», «HIyCcTpUambHbIN
MenaHu3M», «Kuble uckomnaembie», «I[IOKpOBUTEIBCTBEHHAs OKpAacKa MUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKHBOTHBIX», «DHU3MOJIOIMYECKUE  aJaNTalun,
«IIpucnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bugay, «Buabi-
naBoHukM», «CTpyKTypa BuAa B mnpupoae», «CrnocoObl BHI000pa30BaHUs»,
«l"eorpaduueckoe BHUJI000pa30BaHHWE TPEeX BHJOB JaHABIIIEHY», «IKOJIOTHYECKOE
BHUI000pa3oBanne BUAOB CcHHHI, «[lommmmonasl pactenuity, «KamycTHO-pemnedHsbIit
ruOpuIL».
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Obopydosanue: Tepbapun pacTeHUl, KOJUIEKIIMM HACEKOMBIX, 4Yydyela MTHII
U 3BEpeil ¢ mpuMepaMH pa3IMYHbIX MPUCIIOCOOJICHUM, Yydena MTULl U 3Beped pa3HbIX
BUJIOB, repOapuu pacTeHU OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

Jlabopamophas paboma «BplsiBIeHuE U3MEHYMBOCTH Y 0CO0€H OHOTO BUIAY.

Jlabopamopnasa paboma «IlpucnocoOieHuss OPraHU3MOB M WX OTHOCHUTENbHAs
11EJ1IeCO00PA3HOCTDY.

Jlabopamopnas paboma «CpaBHEHHE BUOB IO MOP(HOIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJIbTaThl

Meroabl M3y4eHHs MakKpod3BOJOUMU. llaneoHTOnOrMuyeckue MeTolbl H3yYEHHUS
sBomonnu. [lepexonupie GopMbI M PUIIOTEHETHYECKHUE PSAIBI OPTAaHU3MOB.

buoreorpaguyeckue metonbl uydeHus sBosonuu. CpaBHeHUE (QIiopsl U (hayHbI
MaTEpUKOB M OCTpOBOB. buoreorpadguueckue obnactu 3emian. Buabl-aHIeMuku
U PEJIAKTBHI.

OMOpPHOIOTHYECKHE W CPABHUTEIBbHO-MOP(OJOTHUYECKHE METOAbl HU3YyYEHHUs
BONIIOLMU. ['eHeTHuecKMe MeXaHU3Mbl SBOJIOLIMU OHTOIE€HE3a U  IOSBICHUS
ABOJIIOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE U aHAJOTUYHbIE OpraHbl. PyuMeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MoJIeKyJIIpHO-TEHETUUECKHUE, OMOXMMHUUYECKUE U MaTEMaTHUECKHE
METOAbl M3Y4YEeHHUs 3BOJOUMH. [‘OoMonormuHble TeHbl. COBpEMEHHBIE METO/bI
MOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMu U 3BOJIOLHS TEHOMOB.

OO0uue 3akOHOMEpPHOCTH (TpaBuia) 3BOJONUU. HeoOpaTUMOCTH 3BOIIOIUU.
AnantuBHasg paauanus. HepaBHOMEpPHOCTb TEMIIOB ABOJIIOLIUU.

Jlemoncmpayuu:

llopmpemwvi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, 3. [ eKkkenb.

Tabnuyvr u cxemovl. «DUIOTCHETUYECKUI ps  JomIaan», «ApXEoNTepuKCy,
«3Bepo3yOrie smeps», «Creronedansly, «Puarnogutely, «CeMeHHBIC TAITOPOTHUKI,
«buoreorpaduueckue 30861 3eMiny, «JIpeid KoHTUHEHTOBY, «PenukTh», «HavyanbHbie
CTaAuM SMOPUOHAIBHOTO pPAa3BUTUSA TO3BOHOYHBIX JKMBOTHBIX», «[ OMOJOrn4HbBIE
M aHAJOTUYHBIC OpraHb», «PymuUMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPbI
yeloBeka W uMIaHze», «[JaBHble  HampaBieHuss — dBojouum», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLII.

Obopyodosanue: KOJUJIEKIUH, TrepOapuH, MYJSDKA HCKOMAEMBIX  OCTAaTKOB
OpraHU3MOB, MYJSI)KM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTapHBIX OpPraHOB
Y aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue ¥ pa3BUTHE KU3HA HA 3emJie

HayuHnble runoTessl MpOMCXO0XKICHUS KU3HU Ha 3emiie. AOGHOTeHe3 U MaHCIIepMUSL.
JloHaydHble TPEJCTABICHUS O 3apOXKIECHUU JKU3HU (KpealumoHu3Mm). ['umoresa
MIOCTOSIHHOTO CaMO3apOoXKACHUs JKU3HU U €€ omnpoBep:keHue onbitamu @O. Penwm,
JI. Cnnannanianwy, JI. [Tactepa. [IponcxoxxaeHue KU3HA U aCTPOOHUOIOTHS.
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OcHoBHBIE 3Tanbl HeopraHuyeckou sBosonuu. [lmanerapHasi (reojoruueckas)
HBOMIONMS. XHUMHUYECKasi 3BOJIOLUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
u3 Heopranudeckux. Omeir C. Mumepa u I'. IOpu. OOpa3oBaHue MOIMMEPOB
n3 MoHomepoB. KoaunepBatnas runore3a A.JM. Omnapuna, rUmore3a NEPBHYHOTO
oyneona JI. Xomnzaeitna, renerudeckas rumnoteza I'. Memnepa. Pu6o3umbr (T. Yek)
u runote3a «vupa PHK» V. I'mnGepra. ®opmupoBanue memMOpaH ¥ BO3HHUKHOBEHHE
MIPOTOKJIETKH.

Uctopusa 3emnn u meToAbl ee u3ydeHus. Vckonaemble OpraHMYECKUE OCTATKHU.
['eoxpononoruss u ee MeTonapl. OTHOCHUTETIbHAsT W aOCONIOTHAS TE€OXPOHOJOTHS.
['eoxpoHoJIOrNYECKas MKaja: 30HbI, 3Pbl, IEPUOIbI, STIOXU.

Hauvanbuble 3Tamel opranndeckoil 3Bostonuu. [losiBiieHME M 3BOMIOLMS TEPBBIX
KJIETOK. DBOJIoLHs MeTabonu3Ma. Bo3HrKHOBEHHE NEepBBIX SKOocucTeM. COBpEeMEHHBIE
MUKpPOOHBIE OMOIJIEHKM KaK aHaJoT MEepBBIX Ha 3emuie cooOmiecTB. CTpOMAaTOUTHI.
[IpoxaprOThI U DYKapHUOTBHI.

[IpoucxoxneHne 3ykapuoT (CUMOHMOreHe3). DBOJIOLUOHHOE IPOUCXOKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 9Tanbl HBOJIONMM BBICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI
pactenuil. Beixon pacrenuit Ha cymry. [losiBieHue CiopoOBBIX PACTEHUN U 3aBOCBAHHE
umHu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE dTambl HJBOJIONUH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX THIIOB.
[TepBbie  xopmoBbie KUBOTHbIE. JKW3Hb B BOJE. OBOJIONUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentunuii. [IpoucxoxaeHne MICKOMUTAIONIAX W IITHIIL.
[Tpunuun kmroueBoro apomopdosza. OcBoeHre OeCrO3BOHOYHBIMU U MO3BOHOYHBIMHU
KUBOTHBIMH CYIIU.

PazBuTne xu3HM Ha 3emMie Mo paM U MEepUuoAaM: apxeu, MpOTEPO30, Maneo30u,
Me3030M, KaiH030i. OOImas XapakTepucTUKa KIMMaTa U TeOJIOTMYECKUX MPOIECCOB.
[losiBneHne W pacuUBET XapakTEPHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE: €ro YCIOBHS
Y BIIMSIHUE HA Ta30BbIH COCTAaB aTMOC(EPHI.

MaccoBbie BBIMUPAHUSI — OKOJIOTMYECKHE KPHU3UCHI Tpouuioro. IIpuduHs
U CJHEACTBUS MAcCCOBBIX BbIMHpaHUl. COBPEMEHHBIM 3KOJOTMYECKHI KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpaneHus 6mopaznooOpaszusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro wmwupa. [lpuHiunel kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbl OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cnannanuanu, JI. ITacrep, 1.. MeunukoB, A.1. OnapuH,
. Xonneiin, I'. Mennep, C. Mumiep, I'. FOpu.

Tabnuyvt u cxemvr: «Cxema ombiTa ®. Pemum», «Cxema ombita JI. Ilactepa
10 U3YUYEHHIO CaM03apOKAeHUS )KU3HN», «Cxema onbita C. Musiepa, I'. FOpw», «Otansl
HEOpPraHU4eCKOW 3BoIOIMN», «['eoxpoHosiornueckas mkanay, «HauyanpHble 3Tamnbl
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OpraHUYeCcKOi BoonUM», «Cxema 00pa3oBaHHS IYKAPUOT IyTEM CHUMOHMOTEHE3a,
«CucreMa xuBOM mpupoab», «CTpoeHue BUpYyca», «ApomMopdo3bl pacTeHUI»,
«Puanoutey, «OXHOKIETOUYHBIE BOIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«Mxn», «llanmopoTHukn», «l'oJOCEMEHHBIE pacTeHus», «OpraHbl [BETKOBBIX
pacteHuit», «CxeMa pa3BUTHUS IKUBOTHOTO MHUPaA», «ApoMop(]o3bl KHUBOTHBIXY,
«Ipocreitmme», «KumednonosoctHeiey, «llnockue depBu», «HUIECHUCTOHOTHEY,
«Pp1OBIY, «3emHOBOAHBIEY, <«lIpecmbikatomuecs», «lltuupy, «MieKonuTarOIIUE,
«Pa3BuTHe XM3HH B apXeuMcKou spe», «Pa3BuTHe XKU3HM B NPOTEPO3OMCKOU 3pey,
«Pa3BuTHE XU3HU B MAJICO30UMCKOU 3pe», «Pa3BUTHE XU3HU B ME3030MCKOU 3pey,
«Pa3BUTHE XU3HM B KalHO30MCKOM 3pe», «CoBpeMEHHas CHUCTEMa OPraHHYeCKOro
MHPA.

Obopyoosanue. Tepbapun pacTEHUN PA3IMYHBIX OT/IEJIOB, KOJUICKIIUU HACEKOMBIX,
BJIAKHBIE TMIPEINaparbl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UU WIJIOKOXKHUX,
CKEJIETHI ITO3BOHOYHBIX KUBOTHBIX, UyUella MITULl U 3BEPEU, KOJUIEKIIMM OKAMEHEIOCTEN,
IIOJIE3HBIX UCKOMAEMBIX, MYJISKM OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupmyanvuas nabopamopuas paboma «MoaenupoBanue onbiToB Musuiepa—tOpu
[0 M3YYCHUIO AOMOTEHHOTO CHHTE3a OPraHMYECKUX COCIUHEHUN B TEPBUYHOU
aTMocdepe».

Jlabopamopnas paboma «/3yueHre U ONMHUCaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOB).

IIpakmuueckas paboma «W3yueHune ocoOCHHOCTEH CTPOECHMSI PACTEHHM pa3HBIX
OTJICJIOBY.

Ilpakmuuecxkasa paboma «3ydyeHue OCOOEHHOCTEH CTpPOEHUS TMO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxkaeHue 4e10BeKa — AHTPONOTeHe3

Paznensl u 3amaum anTponosorui. MeTo1bl aHTPOIIOJIOTHH.

CraHoBieHHE TIPEACTABICHUM O MPOMCXOKICHUHM 4YeJOBEKa. PenurnosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeKa C KMUBOTHBIMM. CHCTEMATHYECKOE IOJIOKEHHE YEIIOBEKA.
CBuzeTenbCcTBa CXOACTBA YENOBEKA C JKMBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOTHYECKHUE,
AMOpHoSIOTHYECKUE, (PU3HOIOr0-OMOXUMHUUECKHe, moBeaeHuYeckne. OTauuns 4enoBeKa
OT KUBOTHBIX. [IpAMOXOXKIeHHE U KOMIUIEKC CBA3AaHHBIX C HUM IIPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIIBHOW CUCTEMBI.

JIBrkymue cuibl (QakTopbl) aHTpONOreHe3a: OWOJOTHYECKUE, COILUAbHbIC.
CooTHoleHne OUOTOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue yenoBeKooOpa3Hble 00€3bsSHbI
(TpOKOHCYJIBI) U paHHHWE TOHTUJIBI — OOIIME MPEAKH YeTOBEKOOOpa3HBIX 00€3bsiH U
moie. ABCTPalONUTEKU — ABYHOTHE NpeAKd Joaeil. UemoBeK yMmenblid, MEepBbIC
W3TOTOBJICHUST OpyIuN Tpyha. YenoBeK NpsIMOXOAALIMA M IEPBBIM BBIXOJ JIKOJEU
3a mpenensl Adpuku. YenoBek reiaenbOeprckuii — 00U IpeIoK HeaH1epTalIbCKOTO
YEJI0BEKA U YEIOBEKA pa3yMHOT0. YenoBek HeaH1epTaIbCKUM KaK BUJ JII0IEH XOJI0JHOTO
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KIrmaTa. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, IEHUCOBCKUHN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHKa.

DOBONIOIUS COBPEMEHHOTO 4YelloBeka. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yenoBeka. MyTalMoHHBIN Tporecc U noaumMopdusm. TlomynsunoHHble BOIHBI, Apeid
T€HOB, MUTpalus U «3(P(HEKT OCHOBATENS B NOIMYJISILIUIX COBPEMEHHOT'O YEIOBEKa.

Yenoseueckne pacel. [lomatne o pace. bompmme pacel:  €BpOIEOUIHAS
(eBpaswmiickas), aBCTpajo-HErpoujHas (SKBAaTOpUalbHAs), MOHTOJIOUJHAS (a3UATCKO-
amMepuKaHckas). Bpemss M myTu pacceneHuss dYeloBeka M0 IulaHere. EauHCTBO
yesjoBeuecknx pac. HaydHas HecocTosTenbHOCTh pacusma. IIpucnocoOneHHOCTh
Yesl0oBeKa K pPa3HbIM YCIOBUSIM OKpY’Karolei cpeabl. BiusHue reorpaduueckoit cpeabl
u peiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexaucuuIuIMHApHbIE METOJIbl B (PM3HUYECKOM (OMOJIOrMYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASA AHTPOMNOJIOTHS W MAaJCOAHTPONOJIOTHS YEJIOBEYECKHUX TOIMYJISALIHIMA.
buoconuaneHble HCCAEAOBAaHUS NPUPOABI 4esoBeka. McecinenoBaHUE KO3BOJIOLUU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

llopmpemuwi: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. ['epacumos.

Tabauyvl u cxemwvl: «MeTOObl AHTPONOJOTUMY», «I OJOBHOW MO3I 4YEIOBEKaY,
«YenoBekooOpa3Hble  00€3bsiHBDY, «CKEJIEeT 4YelnoBeKa M CKEJeT IIHUMIIaH3e»,
«PynuMeHTBl M aTaBU3MbD», «JIBHKYIIME CUIIbI AHTPOIOIE€HE3a», «IBOJIIOLHUOHHOE
IPEBO YEIOBEKAY, «ABCTPATIONUTEK», «HeT0BEK yMEIbIN», «HeI0BEK NPAMOXOISIINI,
«JlenncoBckui yenoBexk» «Heannepranpup», «KpoManboH1b», «IIpenku yenoBekay,
«OTansl HBOJIFOLIMY YEIOBEKa», «Packl yesoBekay.

Obopyoosanue: MyJsiKU OKaMEHENOCTEH, MPEIMETOB MaTEpPUAIbHON KYJIbTYpHI
MPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) kapTMH ¢ MUDOIOTHUECKUMU
u OUONEHCKMMU CIOKETaMU TPOUCXOXKIACHUS uesloBeka, (ororpadun HAXOIOK
HCKOTIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YEpEIa YEJIOBEKA U Yyepena
IIMMIIaH3€, MOJENIb KHUCTHU 4YeJIOBEKa WM KUCTU IIMMIIaH3€, MOJIEIU Topca MPEeAKOB
YeJI0BEKA.

Jlabopamopnas paboma «VI3ydeHue oCOOEHHOCTEW CTPOCHHS CKeJeTa YesIOBEKa,
CBSA3aHHBIX C IPSIMOXO0XKICHUEM.

Ipaxmuueckas paboma «VI3yueHune 3K0JI0rMUECKHUX aJanTaluid 4eJI0BEKay.

Tema 6. DJxosormssi — Hayka O B3aUMOOTHOIIEHMAX  OPraHU3MOB
W HAIOPTraHU3MEHHBIX CHCTEM C OKPYKAKIIel cpeaou

3apokneHre W pa3BuThe dKkojorun B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CesepuioBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Pa3gensl 1 3aa4n 3K0JIOTUH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Metoael skonoruu. IloneBble HaOmoneHHA. OKCIEPUMEHTHI B JKOJOTHU:
MPUPOJHBIE U TAOopaTOpHbIE. MOAENMpPOBaHUE B 3KOJOTMHA. MOHUTOPHUHT OKPYXKarOLIEH
Cpe/bl: JIOKAJIbHBIN, PErHOHATBHBIN U TJI00ATHHBIM.
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3HAUYEHHE HKOJIOTMYECKUX 3HAHUM JIsl YEIOBEKa. JKOJIOTHYECKOE MUPOBO33PEHUE
Kak OCHOBA CBsA3€H denoBedyecTBa ¢ npupogor. DopMupoBaHHE DKOJIOTMYECKOU
KYJbTYPbI U 3KOJOTUYECKON IPaMOTHOCTH HACEJICHU.

Jlemoncmpayuu:

TIlopmpempsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBeprios, J. ['ekkenb, A. Tencnu,
B.H. Cykaues.

Tabnuyvt u cxemwvr: «Pazpenst skonorum», «Meroabl sKonorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH Cpebl».

Jlabopamopnas paboma «VI3yueHne METOI0B YKOJIOTHUECKUX UCCIICIOBAHUID.

Tema 7. OpranusmMsbl U cpeaa 0OUTAHUS

Okojorudeckue (akTopbl U 3aKOHOMEpHOCTH MX nedctBusa. Knaccuduxanms
AKOJIOTMYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEPHOCTH  JEHCTBUS  dKojoruueckux QaxtopoB. IlpaBmio MuHHMyMma
(K. Inpenrens, 0. JIubux). TosiepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHHU3MBI.

Abunornyeckue (aktopsl. CBeT Kak 3Koyiornyeckuil (axrop. JlelicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpAa Ha OpPraHU3Mbl. OJKOJOTWYECKHE TpPYIIIbl pacTEHUN
Y )KUBOTHBIX IO OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEpUOAN3M.

Temneparypa kak 3xKosorudeckuil pakrop. JleiicTBue remneparypbl Ha OpraHU3MBI.
[ToMKunOoTeEpMHBIE MU TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTraHHU3MBI.

Brnaxnocts kak  skonoruueckuidl  ¢dakrtop. IlpucnocoOnenuss — pacTeHHit
K ToJiepKaHuio BogHoro Oananca. Knaccudukaust pacTeHuid Mo OTHOLIEHHUIO K BOJIE.
[TpucnocoOaeHust ) KUBOTHBIX K H3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYLIHas, I[OYBEHHas,
rIIyOMHHAs MOJANOYBEHHAs, BHYTPHOPraHU3MeHHast. OU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen oOutaHus opraHu3moB. [IpucnocoOneHuss OpraHM3MOB K JKH3HM B pa3HbIX
cpenax.

buonornyeckue putmbl. BHemnne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHbBIE
putMbl.  [IpucnocoO0ineHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHHUSIM  YCJIOBHUI
KHU3HU.

XKuznennsie hopmbl opranu3moB. [lonsitue o xuzHeHHou ¢opme. KuzHeHHbIE
bopMbl  pacTeHMii: JepeBbsl, KYCTapHUKH, KYCTApDHUYKH, MHOTOJICTHUE TpAaBbI,
OJlHOJNIETHHE TpaBbl. JKU3HEHHbIE (QPOPMBI KUBOTHBIX: THUJIPOOUMOHTHI, T'€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HHU.

buotnueckue ¢akTopel. Bumasl OMOTHYECKMX B3aMMOJECHCTBUIN: KOHKYPEHITHS,
XMIIHUYECTBO, cUMOMO3 u ero Qopmel. [lapazutusMm, koomepauus, MyTyallu3M,
KOMMEHCaJIU3M (KBapTHUPAaHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue B3anMoaencTBus
(Tommueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTHYSCKUX B3aWMOJICHCTBUI
JUIs CYUIECTBOBAHMSI OPraHU3MOB B cpeae oOutaHus. [IpuHIMI KOHKYpEHTHOTO
VCKITIOYEHUS.
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Jlemoncmpayuu:

Tabnuyet u cxemwvl: «Ixojormdyeckue (paxtope», «CBETOBOW  CIEKTPY,
«IKOJOTUYECKUE TPYMNIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerioKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJIOTHYCCKHAE  aJaNTaIiu
AKUBOTHBIX», «CpeJibl 0OUTaHUSI OPTaHU3MOBY, «bHOIOrHYeCKUEe PUTMBD», « KU3HEHHBIE
dbopmbl  pacteHuit»,  «KuszHeHHble  (QOpMBI  KHUBOTHBIX»,  «ODKOcHUCTEMa
IITUPOKOJUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHoro jeca», «llemm mnwmTaHus,
«XumnanuectBoy, «Ilapazutuzmy», « Konkypenimsn», «Cumonos», «KoMmmeHcammzmy.

Obopyodosanue.: TepOapuu pacTEHUN M KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO
Pa3UYHBIX DJKOJOTMYECKUX (HaKTOpOB, TepOapuu CBETOJNIOOUBBIX, TEHETIOOUBBIX
M TEHEBBIHOCJIHMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOMBBIE M TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHUs, TrepOapuu W KOJJICKIIMH TETUIOMIOOMBBIX, 3UMOCTOWKHX,
MOPO30YCTOMUYMBBIX PpPACTEHUN, 4dYydena TMTUIl U 3Bepei, repOapuu pacTeHUi,
OTHOCAIIUXCS K TUTpoduTaM, Kcepoduram, Me3opuTamM, KOMHATHBIC PACTCHUS JAHHBIX
TPy, KOJUIEKIIMHU KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpellax, repoapuu U KOJIJICKIIUU
pacTeHUN W >KUBOTHBIX, OOJIAAIONIUX YEepTaMU MPHUCIOCOOJIEHHOCTH K CE30HHBIM
W3MCHEHUSM YCIIOBUW KU3HMU, TepOapuyl M KOJUICKIIMA PACTCHHUH W IKUBOTHBIX
Pa3IUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKHUX B3aUMOJICHCTBUSX.

Jlabopamopnas paboma «BbIsiBIEHUE MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
CBETa».

Jlabopamophas paboma «BbIsiBIIeHHE MPUCTIOCOOJICHUN OPraHU3MOB K BIIMSHUIO
TEMIIEpPaTypbD».

JlabopamopHas paboma « AHATOMUYECKHE OCOOEHHOCTH PACTEHUI U3 Pa3HbIX MECT
oOUTaHUS.

Tema 8. DxoJiorusi BUA0B ¥ MOMYJISIIHIA

DKOJIOTUYECKUE XapaKTepUCTUKHU mnomyiasuuu. [lomynsuus kak Ouojoruueckas
cuctemMa. Poib HEOMHOPOIHOCTH cpefbl, (U3MYECKUX OapbepoB M OCOOEHHOCTEH
Ouoyioruu BUJAOB B (POPMUPOBAHWUU MPOCTPAHCTBEHHOW CTPYKTYpPbl TMOMYJISIIHIA.
OcHOBHbBIE TTOKA3aTEIU MOMYJSLHUKA: YUCICHHOCTh, IIJIOTHOCTh, BO3PAcTHAs U MOJIOBas
CTPYKTYpa, POKAAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIUS.

Dxoyioruyeckas CTpykTypa mnonyiasiuu. OIleHKa YHUCICHHOCTH MOMYJISINH.
JluHamMyKa 0OOMyJSIUMM M €€ peryisnus. buoTudyecknii mNOTEHUMAN MOMYJISIUU.
MopaenupoBaHue AUHAMHKUA MONyJsiquu. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
KpuBssie BeokMBaHUS. Perysiuys 4ucaeHHOCTH OMYJIAIUN: pojib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUECKUE cTpaTteruu BuaoB (r- u K-ctparerun).

[Tonstue 00 sKkoOruYecKkoi Hullle Bujaa. Mecroooutanue. MHOTrOMepHasi MOJielb
skosiornyeckon Humu JI.M. XaruumHcoHa. Pa3Mmepbl OKOJIOTMYECKOM  HULIW.
[ToTeHuManbHAs U peaTn30BaHHAs HUILIU.

Bup xak cucrema nonyssnuil. Apeansl BUA0B. BUabl 1 UX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTHU TOBEJEHUSI U MUTpAIUi )KUBOTHBIX. brojlornuyeckue MHBa3uu
qy>KEPOJHBIX BUJIOB.

Jlemoncmpayuu:

llopmpem: ]I.N. XaT4nHCOH.

Tabnuyvr  u  cxembl:  «IKOJOTMUECKUE  XAPAKTEPUCTUKU  TOMYJISALIHI,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyJsiiun», «Bo3pacTHble MUpaMUJIbl HOMYJISIIIUNY,
«CKOpOCTh 3aceyieHUs] TOBEPXHOCTH 3eMJIM PA3IUYHBIMU OpraHuzmMammy», «Mojenb
skoJiorndeckor Humu JI.M. XatunHcoHay.

Obopyodosanue. TepOapuu pacTCHUHN, KOJUICKITUN )KUBOTHBIX.

Jlabopamopnas paboma «IIpucnocoOsieHHs CEMsIH PaCTEHUN K PACCEIICHHUIO.

Tema 9. Ikoj10rus cO00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

Coo01iecTBa opraHu3MoB. bruorieHo3 u ero cTpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cuctemMa (A.[l. Tencnu). DyHKIIMOHAIBHBIE OJIOKU
OpraHu3MOB B JKOCHUCTEME: MIPOJYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue nenu u cetu. Adrotuyeckue 6J10Ku 3KocucTeM. [10uBbI U MBI
B 3KocucTeMax. KpyroBopoT BeIeCTB U TOTOK YHEPTUH B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTENM SKOCHCTEMBI. bromacca W OpOayKLIHs. DKOJIOTUYECKUE
MUpaMU/Ibl YUCEN, OMOMACChl U SHEPTHUH.

HampaBneHnHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. l[lepBuuHbie
1 BTOPUYHBIC CYKIIECCUU U UX MPUYUHBI. AHTPOTIOTCHHBIC BO3JICUCTBUS HAa CYKIIECCHUHU.
KnnmakcHoe cooOiiectBo. bruopasHooOpasue u nojgHoTa KpyroBopoTa BellecTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpupoiHBIE IKOCHUCTEMBI.

AHTpOIIOTEHHBIE PKOCUCTEMBI. ATposkocuctema. ArpoueHo3. Pazmmums mexnay
AHTPOTIOTEHHBIMH U MPUPOTHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas diopa
n ¢ayna. CuHa"Tponuzanus ropoickoi ¢ayHbl. buonormyeckoe M XO03sUCTBEHHOE
3HAYEHUE arpoOdKOCUCTEM U YpOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHHUS OCHOBHBIX B3aUMOJEHCTBHI OpraHU3MOB
B 9kocucTteMax. I[lepeHOC SHEpPruu W BEIIECTB MEXKIY CMEXKHBIMH DKOCHCTEMAaMH.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIHAM M 3KOCUCTEM B YCIOBHUAX €CTECTBEHHBIX
Y AHTPOIIOTEHHBIX BO3/ICMCTBUM.

MeTto10510rHsi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywl u cxemol. «CTpyKTypa OMOIIEHO3a», «DKOCHCTEMA IIMPOKOJIMCTBEHHOTO
neca», «IKOCUCTEMa XBOWHOro jeca», «DyHKIUMOHAIbHBIE TPYINbl OPraHU3MOB
B dKocucTeMe», «KpyroBopot BemiecTB B dkocuctemey, «llenu nutanus (macrOumrHasi,
JIETpUTHAs)», «IKOJOrMYecKas MNupaMuja 4Yucem», «IKOJOTrMyeckas MHpaMujia
onomaccel», «OKoloTWYecKass mnupamuaa sHeprum», «OOpa3oBaHue 00J0Tay,
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«IlepBuunast cykimeccusi», «BoccraHoBineHue meca mocie ToXkapa», «IKOCHUCTEMA
o3epa», «ArpoueHos», «KpyroBopoT BeIIECTB U IMOTOK SHEPTUM B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

Obopyoosanue: TepOapuu pPACTCHHUMA, KOJUICKIIMM HACEKOMBIX, 4Yydeia IITHUI
U 3Bepell, repOapuu KyJbTYpHBIX UM JUKOPACTYIIUX PACTCHHM, aKBapuyM Kak MOJelb
HKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydenue u onucanue ypO0o3KOCUCTEMBD.

Jlabopamopnas paboma «VI3ydeHme pa3zHOOOpa3usi MEJIKUX IOYBCHHBIX
YJICHUCTOHOTHUX B Pa3HbIX IKOCUCTEMAX).

Oxckypcus « IKCKYpCUsl B THTUYHBIA OMoTeoneHo3 (B 1yOopaBy, Oepe3HsK, CIbHUK,
Ha CyXOJIOJIbHBIN MM TOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKekypcusi «K JKCKYPCHs B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — riiodanbHasi IKoCHCTEMA

buochepa — oOmennanerapHas o0osiouka  3emiyid, TA€  CYIIECTBYET
WM CYIIECTBOBaja ku3Hb. Pa3BuTue npencrabienuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B.W. Bepnanckoro o ouocdepe. Obnactu Ouochepst u ee cocrta. Kupoe
BEIIECTBO OMocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouocdepsl Kak
ri00anbHON 3KocHCTeMBbl. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB M OMOT€OXMMHMYECKHE IUKIbI (yriepoja, a3oTa). PUTMHUYHOCTH SIBIICHUU
B Onocdepe.

3onanbHOCTE Ouocdeprl. [lonarrue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOMHBIC Jieca, CMEIIAHHBIC W NIMPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MyCTHIHU,
TPOMMUYECKHUE JIECa, BHICOKOTOphbs. Kimmar, pacTUTENbHBIA M KUBOTHBIM MUpP OHOMOB
CYILN.

CtpykTypa W (YHKIIUS XUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO IOTEHITMAIa
1 6nocepHbIX PYHKITUH.

Jlemoncmpayuu:

Ilopmpemuwi: B.. Bepnanckuii, 3. 3rocc.

Tabnuyvt u cxemor: «l'eocheprr 3emim», «KpyroBopor aszora B IPHUPOILH,
«KpyroBopor yriepona B mpupose», «KpyroBopor Kuciopoga B MPUPOACH,
«KpyroBopoT BojbI B pupoie», «OCHOBHBIE OMOMBI cyminy, «Knmnmatnueckue mosca
3emmn», «Tynmpay, «Taitra», «Cmemanubiii sec», «lLMpOKOIUCTBEHHBIN JEcy,
«Crenby, «CaBanHay, «llycTeiHs», « Tponuueckuii gecy.

Obopyodosanue: repobapuu paCTCHUIN pa3HbIX OMOMOB, KOJIJICKITUN KUBOTHBIX.

Tema 11. YesoBek U OKpyKaw0Iuas cpeaa

DKOJIOTUYECKUE KPU3HCHI U UX MPpUUYMHBL. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpenbl. OXpaHa
BOJHBIX pecypcoB. Paspymenue mouBbl. OXpaHa TOYBEHHBIX pecypcoB. M3MeHeHwHe
KJIMMarTa.
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AHTpONOreHHOE BO3JECHCTBUE HA PACTUTENBbHBIA W JKMBOTHbIA Mup. OxpaHa
PacCTUTEIBHOTO U )KMBOTHOrO MUpa. OCHOBHBIE IPUHIIUIBI OXpaHbl NpUpoabl. KpacHsle
kHUTH. Oco0o oxpansieMble npupoansie teppuropun (OOIIT). boranuueckue caapbl
Y 300JIOTMYECKHUE TTApKHU.

OCHOBHbIE TPUHLHUIIBI YCTOMYMBOTO Ppa3BUTHS UYEJIOBEUECTBA U IPHUPOJBIL.
PanmonansHoe MPUPOAONOIB30BAHNE U COXPAaHEHHE OHMOJOTHYECKOro pa3zHooOpasus
3emiu. O01IKE 3aKOHOMEPHOCTH TTI00ATBHBIX IKOJIOTUIECKUX KpU3UCOB. OCOOCHHOCTH
COBPEMEHHOT0 KpU3HCa U €r0 BEPOSATHBIE IOCIEACTBHSI.

Pa3BuTre METOJOB MOHUTOPHHTIA PA3BUTHS OMACHBIX TEXHOT€HHBIX ITPOLIECCOB.

Jlemoncmpayuu:

Tabauyvl u cxemvl: «3arpsi3HeHHE aTMoc(epb», «3arpsa3HeHue TUAPOCHEPH,
«3arpsi3HeHue nouBb», «llapHukoBeIl 3QdexT», «Ocod0 oxpaHseMble TPUPOIHBIE
TEPPUTOPUN», «MOJIEIH YIIPABIIEMOTIO MUPay.

Obopyoosanue. pororpadun oxpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHol KHUTH
Poccniickont @enepanun, KpacHoi KHUTH peruoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOSHHUS 00yYarOIIMMUCS
mporpaMMm  cpefaHero  obOmiero  00pa3oBaHMS:  JUYHOCTHBIE, METalpEAMETHBIC
U TIPpEIMETHBIE.

B crpykType JIUYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrpPaMMBbl MO OHUOJOTUH
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONIME: OCO3HAHWE OOYYalOlMMHUCS POCCUHUCKON
rPAXIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTU
1 CaMOOTIPEICNICHUIO, HAJIMYME MOTUBAIIUUA K OOYYEHUIO OMOJIOTHH, LIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHN JWYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U HUCTOPUYECKUX TPAAMIMN pa3BUTHUS OUOJOTMYECKOTO 3HAHUSA, TOTOBHOCTD
U CIIOCOOHOCTH O0YYaroOlUXCsl PYKOBOJICTBOBATHCS B CBOEH AEATEILHOCTU 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro o0pa3oBaHUs,
HaJU4Me MPABOCO3HAHUS DKOJIOTMUYECKOW KYJIbTYPhl, CIHOCOOHOCTH CTaBHUTh IIEIH
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl MO OHOJOTHUU JOCTUTAIOTCS
B CIMHCTBE YyYeOHOM M  BOCIMUTATENBHON JICSITEIIBHOCTH B  COOTBETCTBHUH
C TPaAUIIMOHHBIMU POCCUUCKUMHU COIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE NpPaBWIAMH W HOpPMaMu
MOBEJICHUSI W  CIOCOOCTBYIOT  MpOIECCaM  CaMOIO3HAHWS,  CaMOBOCIHMTaHUS
Y CaMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTHU3MA U YBAKCHHUS
K 3aKOHY W TPaBOMNOPSIKY, YEJOBEKY TpyAa U CTaplieMy IOKOJEHUIO, B3aUMHOIO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HAaCIEIUI0 U  TPaJAUIUsM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorr @enepainuu, OpUPOAEC U OKPYNKAIOUIEH
cpene.

JIngyHOCTHBIE peE3ysbTaThl OCBOCHUS y4eOHOTo mnpeaMmera «buosiorus» mg0JKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThHCS
chOpMHUpPOBAHHONW BHYTpPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrO0 OOIIECTBa, pacCUIMpPEHUE >KWU3HEHHOIO OIbITa W OIbITa
NEATEeIbHOCTH B TMPOLIECCE peaM3allMd OCHOBHBIX HAIPABICHHN BOCHUTATEIbHOU
NEATEeIbHOCTH, B TOM YHCJIC B YAaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTD TPAXKIAHCKOW TMO3MIIMUA OOYy4Yaromerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUIICKOTO 00OIIEeCTBa;

OCO3HAHHME CBOWX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPaBOTIOPSI/IKA;

31



denepanbhas padouas nporpamma | buonorusa. 10-11 kiaccel (yriyOieHHBIH YPOBEHb)

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACSITENBHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUH OMOJOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO NMO3UIMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YUYWUTHIBATh B CBOMX JAEUCTBUAX HEOOXOAUMOCTbh KOHCTPYKTHBHOTIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
U COLIMAILHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS Y4YEOHBIX,
[IO3HABATEIbHBIX U MCCIIEIOBATEIBCKAX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB MIPHU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJEPIKaHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM ACATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIHTAHMSI:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKOW HACHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHHSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoamHoil, ropaoctu
3a CBOM Kpal, cBO PoanHy, CBOW A3bIK W KYJbTYypy, MPOIUIOE W HACTOSAIIEE
MHOTOHAIlMOHAJIBbHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUI0O U TMaMSITHHUKAM MPHUPOJIBI,
NOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHUUCKUX YUYEHBIX B CTAHOBJIEHUE U PAa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HAYCHUsI OMOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBeKa U COBPEMEHHOI'0 O0IIIECTBA;

uaerHas yOeXJIEeHHOCTb, TOTOBHOCTh K CIyXXKeHHI0O U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO TTOBESICHMS;

CITIOCOOHOCTh OIIEHHMBATh CHUTYallMI0O MW TPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbUM HAa OCHOBE
OCO3HAHHOI'O0 NPUHATHS LEHHOCTEM CEMEWHOM XKU3HU B COOTBETCTBUU C TPALULIUSAMU
HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHNS

ACTETUYECKOE OTHOIIEHHE K MHpPYy, BKJIIOYas O3CTETHKY ObITa, HaydHOTO
U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE DMOIMOHAIBHOTO BO3JACHCTBHS >XMBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHHUIO B PA3HBIX BHIaX HCKYCCTBA, CTPEMIICHHE MTPOSIBIISITH
Ka4yecTBa TBOPUYECKOM IMUHOCTH;
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5) pu3nyeckoro BOCIUTAHUS:

NOHUMAHUE M peau3aius 3J0POBOr0 M 0e30macHOro odpasza »H3HH (30pPOBOE
NUTaHWe, COOJIIOJCHHE TMIMEHUYECKUX IMPaBUI M HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHH U OT/IbIXa, peryysipHast pusndyeckas aKTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOI'O OTHONICHHS K COOCTBEHHOMY (H3UYECKOMY M IICHXHYCCKOMY
37I0pPOBBIO;

MOHMMaHHUE [EHHOCTH MPABWII WHINBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOrO
MIOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIHMX 3I0POBBIO U JKU3HH JIFOICH;

OCO3HAHHME TIOCICJACTBHIA M HEHPUATHS BPEAHBIX MNPHUBBIYEK (YIOTPEOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TPy10BOTr0 BOCIIMTAHUSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IICHHOCTH MacTePCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOM JEATENbHOCTH TEXHOJOTMYECKOM M  COLMAJIbHOM
HaAIpaBJIEHHOCTH, CHOCOOHOCTh HWHUIMHPOBATh, IUIAHUPOBATH U CAMOCTOSATEIbHO
BBITIOJTHSATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3IuuHbIM cdepaM NpoPeCCHOHATBHON JEsTENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIC TUTAHbI;

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

7) 3K0JIOrMYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHWE  YPOBHS  OKOJOTMYECKOW  KYJNbTYphbl: TPUOOPETEHHE  OMbITA
IJTAHUPOBAHMS MOCTYNKOB U OLUEHKHA MX BO3MOXKHBIX ITOCIEICTBUU ISl OKPYKAIOLIEH
cpenpl;

OCO3HaHHWE TJIOOAIBHOTO XapakTepa »SKOJOTUYECKUX TMpoOJieM U TyTel ux
pELICHNS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble TMPU W3YYCHUU OWOJIOTHH 3HAHUS
¥ YMEHHS TPU PEIICHUU TTPOOJIeM, CBSI3aHHBIX C PAlIMOHATIBHBIM MPUPOIOTIONE30BaHIEM
(coOmoeHne TMpaBwil TOBEJACHUS B TMPUPOJE, HAIMPABICHHBIX HA COXPAHCHHE
paBHOBECHUS B DKOCHCTEMaX, OXpaHy BHJIOB, YKOCHUCTEM, Orocdepsl);

AKTUBHOE HEINPUATHE ACUCTBUM, IMPUHOCIIIUX BPEI OKPYXKAKOUIEH MPUPOTHOU
cpene, yMEHWE TMPOTHO3UPOBATH HEOIATONMPHUATHBIC HSKOJOTHUYECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HAJIMYKME PA3ZBUTOTO HKOJIOTUYECKOTO MBIIUICHUS, 3IKOJOTMYECKON KYJIbTYPHI,
ONbITAa JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMHU B TI03HABATEIbHOW, KOMMYHUKATUBHOM M COIMAIIBHOM NPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IIPAKTAYECKOU JIEITEIbHOCTH 3KOJOTUYECKON HAITPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH W OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHKME SI3BIKOBOM U YWTATEIbCKOM KYyJIbTYpbl Kak CpEICcTBa
B3aUMOJCHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

OHUMaHUE crieluUKU ONOJIOTUN KaK HayKH, OCO3HAHUS €€ POJId B JOPMUPOBAHUHT
paIiOHaJIBbHOTO HAYYHOTO MBINUICHUS, CO3JMaHUM IEJIOCTHOTO TMPEACTABICHUS
00 OKpy’KaroIleM MUpe Kak O €IUHCTBE MPHUPOJBI, YeTIOBEKa M OOINECTBa, B TIO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M peHmIeHUH TPOOJeM COXpPaHEHHS MPUPOIHOTO
paBHOBECHS;

yOEXKJEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON IMBUJIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHS pa3BUTUS MEIUIIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEIOBEUYECTBA,
MOMCKa MyTeW BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX IMpobiieM u olecreueHus
nepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY HCIHOJIB30BAHUIO MPUPOTHBIX
pecypcoB U (P OPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTUYECKUX 3HAHUW B IEJSX MOBBIIICHUS
oOIel KyJbTypbl, €CTECTBEHHO-HAyYHONM TIpaMOTHOCTH, KaK COCTAaBHOM YacTu
(GYyHKIMOHATBLHOM TPaMOTHOCTH  OOydammuxcs, (HopMUpyeMoll Mpu HU3YYECHUU
OMOJIOTHH;

MOHUMAaHUE CYIIHOCTA METOJIOB TO3HAHMS, HCIONb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HMCIOJIb30BaTh MOJMydyaeMble 3HAHUS ISl aHAIHM3a U OOBSICHEHUS
SBJICHHM OKPYXAIOIIEr0 MUpPAa U TMPOUCXOASIIMX B HEM H3MEHEHUN, YMEHHUE NeNaTh
000CHOBaHHBIE 3aKJIIOUCHHMS HAa OCHOBE HAyYHBIX (DAKTOB M HUMEIOMIMXCS JaHHBIX
C IIEJIbIO TIOJTYYEHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCTIOB30BaTh OMOJIOTUUECKIE 3HAHUS JIJISl pEIICHUS
Mpo0JIeM B PEaTbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUU C KU3HECHHBIMH
MOTPEOHOCTSIMHU.

B mporecce mocTukeHUs JTHYHOCTHBIX PE3YJbTaTOB OCBOCHHS OOYYAIOIIMMUCS
MpPOTpaMMBbl  CPEJTHEr0 00Iero o0pa3oBaHUs y OOYYaIOIMIMXCS COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN UHTEIJIEKT, IPEANOIaralomuii copMUpoOBaHHOCTD:

CaMOCO3HAaHUS, BKIIIOYAIONIETO CIOCOOHOCTH IMOHUMATh CBOE 3MOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS PA3BUTHSI COOCTBEHHOM dMOITMOHAIBHON c(pepbl, OBITH
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TTOBEACHHUE, CTIOCOOHOCTh aIaliTUPOBATHCS K SMOITMOHATBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIONIEH CTPEMJICEHHE K JIOCTHXKEHUIO LIEJIH
U YyCHEXy, ONTUMHU3M, WHHIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOXKHOCTEH;

SMIATHUH, BKJIIOYAIOMICH CIOCOOHOCTh ITOHMMATh 5SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, VYYUTHIBATH €r0 TMPU OCYIIECTBICHHMH KOMMYHHKAIIMH, CIIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSABIISITH UHTEPEC U pa3peiiaTb KOH(IUKTHI.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOEHHsI ydeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HauYMMble JUIsi  (POPMHUPOBAHUS  MHUPOBO33PEHUA  O0YYarOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIlEHAayYHble MOHSITHS, OTpa)Karolue
LEJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U clieHU(UKY METOA0B TO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILLECTBO, SHEPTus, SIBJICHHE, IMPOLECC, CUCTEMA, HAYUYHbBIN
(dakT, NOpPUHLHUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE,
Ha0JII0JIeHUE, U3MEPEHUE, FIKCIIEPUMEHT U JPYTHe); YHUBEpCaJIbHble YUeOHbIEC EHCTBUS

(mo3HaBaTeIBHBIC, KOMMYHHUKATHBHBIE, PETYIISTUBHEIE), o0ecIeuynBaroIIre
dbopmupoBanre GYHKIUOHATBHOM TPAaMOTHOCTH ¥ COIMMAIBHOW  KOMIICTCHITUH
oOyyJarommxcs; CIOCOOHOCTH 00yJaroImuxcs HCII0Ib30BaTh OCBOCHHBIE

MEXIUCHIUIUITMHAPHBIC, MHPOBO33PEHYECKHE 3HAHWS W yHHUBEpPCAJIbHbIC Yy4ueOHBIC
NENCTBUSA B IIO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

B pesynbrare uszydeHuss OMOJIOTMM HA YPOBHE CpPEAHErO OOIIEro oO0pa3oBaHUs
y oOyuaromerocss OyayT cpOpMUpPOBaHbl MO3HABATEJIbHbIE YHHBEpPCaJbHbIE Y4EOHBIE
JeNCTBUs,, KOMMYHHMKAaTHUBHbIE YHHUBEpPCAJIbHbIE Y4eOHBIE IEHCTBUS, PETYJIATUBHbBIC
YHHUBEpCaJbHbIE yUeOHbIE I1EWCTBUSA, COBMECTHAS JEATEIbHOCTD.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIC Y4eOHbIe AeiiCTBHUSA
ba3oBble Jornyeckue JeicTBus:

CaMOCTOSITENNbHO (OPMYITUPOBATh U aKTYaIH3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

MCTIONb30BaTh MPU OCBOCHUH 3HAHWUN MPUEMBI JOTHUYECKOTO MBIIUICHHUS (aHAIn3a,
CUHTE3a, CpaBHEHM S, KJTaccu(uKaImu, 0000IIeHNs ), pACKPBIBATH CMBICT OMOJIOTUYECKHUX
MOHSATUHN (BBIACIATh UX XapaKTEPHbIC TMPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYTUMU
MIOHSATUSIMH );

OTIPENENATh 1SN ISATeTLHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPHUH UX JTOCTUKECHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABJIICHHBIMU TIEIISIMU;

UCII0JIb30BaTh OUOJIOTMYECKUE MOHATHS ISl OObSICHEHUS! (PAaKTOB U SBJICHUM AKUBON

PUPO/IBI;
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CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, 1€IyKTUBHbBIE, [10 AHAJIOTHUH),
BBIABJISITh 3aKOHOMEPHOCTHM M TNPOTHMBOPEYMS B PACCMATPUBAEMBIX SIBICHUSAX,
(bopMyIIHpOBaTh BHIBOJIBI U 3aKIIOUCHHUS,

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEICTBA JUIsl IPEACTABICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOUICHHI B M3y4aeMbIX OMOJIOTHMYECKUX O0BEKTax, a TaKKe MPOTHUBOPEUUIN
Pa3HOTO0 pOJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAaH PELMICHHsS MPOOJEMBbl C YYETOM aHajiu3a HWMEIOIIHUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€STEIBHOCTH, OLICHUBATH COOTBETCTBHUE PE3YyJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIEACTBUN ACATENBHOCTH;

KOOPAVUHUPOBATh M BBINOJHATH PAaOOTYy B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOI'O
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBblie ucciieroBaTeIbCKUeE AeHCTBUA:

BJIQJIETh HABBIKAMHM Y4Y€OHO-HCCIEIOBATEIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBBIKAMM Pa3pelIeHUs IPOOJIEM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHUS MPAKTHUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MIO3HAHUS;

UCII0JIB30BATh PA3JIMYHbBIE BUJIbI IESATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIPETALNH, PEOOPA30BAHUIO U IPUMEHEHHIO B YUYEOHBIX CUTyalUsiX, B TOM YHUCIIE
MIPU CO3/IaHUH YUEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMHpOBaTh HAyYHBIA THUMN MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTEIbHOM J€ATEIbHOCTH
Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIE CBS3U U aKTyaJIU3UpPOBATh 33/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apTYMEHThI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MApaMETPbl U KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBAaTh INOJIyYEHHBIE B XOJE PELICHUs 3a7a4d pe3yJbTaThbl, KPUTHYECKU
OLIEHUBATh UX TIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaI[UsIM, OLICHUBATh MPUOOPETEHHBIHN OIIbIT;

OCYIIECTBIISTH LIeJIEHAIPAaBICHHBINA MOUCK MTEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS
B MPO(ECCUOHANBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO O001acTH
AKU3HEIECATEIIbHOCTH;

YMETbh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJIEH, MIPE/JIaraTh OPUTHHAIbHbBIE TIOJIXO/IbI U PEIICHHUS], CTABUTh
npo0JIeMBI U 3a/1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:
OPHEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHUKAX HWHGOpManuu (TeKCTe y4eOHOTo
MOCOOUsI, HAYYHO-TIOMYJIIPHOM TUTEPATYPE, OMOTOTUIECKUX CIOBAPSIX M CITPABOYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax MJaHHbIX, B VHTepHeTe), aHaIu3upoBaTh HHOOPMALIUIO
pa3INYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUYECKH OICHUBATh €€ JOCTOBEPHOCTD
¥ HEMPOTHUBOPEUUBOCTH;

(GopMyTUpOBAThH 3aMPOCH U IPUMEHSTH Pa3IMYHBIE METO/IbI MPU MOUCKE U 0TOOpE
Ouosiornvyeckoit nHGoOpMaIK, HeOOXOIMMOM ISl BBIOJTHEHHS y4eOHbIX 3a7ay;

npuoOpeTaTh  OMBIT  HWCMOJb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJbTYPY AaKTUBHOTO WCIOJB30BAHUSA PA3TUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIEHO BHIOMPATh ONTHMAJIbHYIO (hOpMY Mpe/ICTaBIeHUs] OMOJIOTHYECKOM
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HAyYHBIN SI3bIK B KAUECTBE CPENICTBA MPH paboTe ¢ OMOIOTHYECKOit
uHboOpMaluel: NPUMEHATh XMMHUYECKUE, (PU3NYECKHE MU MaTEeMaTHYECKUE 3HAKU
U cuMBOJIbl,  (opmynbl,  abOpeBUaTypy,  HOMEHKIATypy,  MCIOJIb30BaTh
U TIpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH;

BJa/IeTh HAaBbIKAMHU PACIIO3HABAHUA W 3aIUThl MHPOpMAIMH, UHYOPMALIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHHBepcaJbHbIe y4yeOHbIE JeiicTBHS
Oo0menue:

OCYIIIECTBJISITh KOMMYHHKAITMA BO BceX cdepax KU3HU, aKTUBHO YYaCTBOBATh
B JIMAJOre WU JUCKYCCHUHU IO CYIIECTBY O0OCYyX)JaemMoil Tembl (yMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCUTEIHHO BBITIOJIHEHHS MpeJjiaraeMon 3a/iauu,
YYUTHIBATh UHTEPECHl M COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB JUAJOra WIIU
TUCKYCCHUH);

pacmo3HaBaTh HEBEpOabHBIE CpEACTBA  OOIICHUS, IMOHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHUTYallUud, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIQJICTh PA3IUYHBIMH CIIOCOOAMHU OOIINCHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaMEpEHUsl JIPYTuX JIIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOECETHUKY U
B KOPPEKTHOU popMe (HopMyITUpOBaTH CBOM BO3PAKEHHUS,;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh U UCIIOJIB30BaTh MIPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJIBHOU pabOThI
MIPH peIIeHNH OUOJIOTHUUECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPHU PEIIeHUH Y4eOHOM 3a/1auH;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIHUX MHTEPECOB
1 BO3MOKHOCTEMN KaXKJI0r0 YJI€HAa KOJIJIEKTHUBA;

MIPUHUMATH 1IeTTH COBMECTHOM JESTEIHbHOCTUA, OPTaHU30BBIBATh U KOOPIUHUPOBATH
JNEUCTBUS 11O €€ IOCTHXKEHUIO: COCTABJIATH IIJIaH AEUCTBUN, PACIIPEICIIAT POJIU C YYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;
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OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAKIOTO YYACTHUKA KOMAaHIBI B OOIIHIA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npenaraT  HOBbIE TPOEKTHI, OICHUBAThb HUJAEHM C TO3UIMH  HOBH3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TTOBEACHHUE B PA3IMUHBIX CUTYaIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranm3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS /IS BBIABJICHHUS NPOOJIEM M UX pEelICHUs
B KU3HEHHBIX U YUYEOHBIX CUTYaLIUSX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHHMM LIEJIEBBIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBUAX M MOCTYIIKaX M0 OTHOIICHMIO K )KMBOU IIPUPOJE, CBOEMY 3I0POBBIO
Y 3JI0POBBIO OKPYXKAIOIUX;

CaMOCTOATENIBHO ~ OCYILIECTBIISATh IIO3HABATEIBHYK) JIEATEIBHOCTh, BBIABIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BATEIIHLHOM
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHUS MPOOJEMBbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CHUTYalUsIM;

paciupsTh paMK1 y4€OHOT0 peMeTa Ha OCHOBE JIMYHBIX MTPEIOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTbH
3a pellICHHE;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CoCcOOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHHUIO HMIMPOKON SPYAUIMU B Pa3HbIX
0o0JacTAX 3HAHWM, IMOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENIbHBIM U KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YILTATOB LEIIAM;

BJIaJIETh HABBIKAMHU TMO3HABATEIbHON pedieKCHH KaK OCO3HAHUSl COBEpILAEMbIX
JNEUCTBUM Y MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHWUM, MCIOJIb30BaTh
npueMsbl pedaeKCun sl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMEThb OLIEHUBATb PUCKHA U CBOCBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHMUIO;

IIPUHAMATh MOTHUBBI U APTYMEHTBI APYTUX [PU aHAJIU3E PE3YJIbTATOB IEATEIIbHOCTH;

IIpunsaTHe ceds U APyrux:
MIPUHUMATH ceOsl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MIPU aHAIU3E PE3YIbTaTOB JIEITCIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MU C MO3UIMHU JPYTOro YeIOBEKa.
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HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl OCBOCHUS COJIEPKaHUs yaeOHOTro mpenMera «broaorusy
Ha YIUIyOJICHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecredeHne MpOo(IBHOTO OOyYCHHS
oOyuatomuxcst Ouonorud. OHU BKIIIOYAIOT: ClieMu(UYIECKUe A OMOJIOTUU HAy4YHBIC
3HaHWSA, YMEHHS W CHOcOoObl  JEHCTBUI MO  OCBOCHHWIO, HMHTEPIpPETAIUU
U TpeoOpa30BaHUIO0 3HAHUM, BUIBI ACATEILHOCTH MO MOJYYCHHIO HOBBIX 3HAHUU U UX
NPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX, a TaKKE B PEATbHBIX KU3HECHHBIX CHUTYaIUSIX.
[IpenMeTHBIC pe3yabTaThl IPEICTABICHBI 110 TOAaM H3yUYeHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS YueOHOro npeameta «buonorus» B 10 kimacce
JTOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB
NPUPOJLl U PEHICHUH TMPOOJIEM paIMOHATILHOTO MPUPOJONOIb30BaHUS, O BKIIAJE
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHUE OUOJIOTHUH;

BJIQJICHUE  CHCTEeMOW  OHOJIOTMUECKMX  3HaHWM,  KOTopas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OMOJOTUYECKUE TEPMUHBI U MOHATHUS (KU3HB, KJIETKA, OpraHu3M,
MeTaboJIu3M, TOMEOCTa3, CaMOPETYJIAIHs, CAaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT U pa3BUTUE), OHOJOTUYECKHE TEOpUU (KJICTOYHAS TEOpHUs
T. [lIBanna, M. Illneinena, P. BupxoBa, XpoMOCOMHas TEOpPHUs HACICICTBEHHOCTH
T. Moprana), yuenus (H.M. BaBunoBa — o nmeHTpax MHOroo0pasus U MporCXOKICHUS
KYJbTYPHBIX PAcCTEHHU), 3aKOHBI (€IUHOO0Opa3vs TOTOMKOB IEPBOTO MOKOJICHHUS,
paciieryieHusi, 4YHCTOThl TraMmeT, He3aBUCUMOro HacienoBanuss [.  Mennens,
TOMOJIOTUYECKUX PSJOB B HacleACTBeHHON n3meHunBocTr H.M. BaBuiosa), mpuHIUIIBI
(KOMIIJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYYHOIO TIO3HAHHS, HCIOIb3YEMbIMU
B OHOJIOTMUECKHX HCCIEOBAaHUSX JKUBBIX OOBEKTOB (OMHCaHHWE, W3MEPEHHE,
HaOJII0ICHNE, SKCTIEPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM UHCIie OaKTepHUid,
rpuOOB, pacTEHUM, KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OpPraHOB
pacTEeHH, J>KMBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEIEATEIBHOCTH, MPOTEKAOIINX
B OpraHu3Max pacTEHUM, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX IMPOIECCOB: OOMEHa
BellecTB  (MeTabosiM3M), TpEeBpalleHUs HHEPruu, OpokKeHUs, aBTOTPO(HOro
U TeTepoTpOo(HOro TUTOB THUTaHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, Meio3a,
raMmeToreHesa, ASMOpPHOTeHe3a, IMOCTAIMOPHOHAIBLHOTO  Pa3BUTHS, PA3MHOMKEHUS,
WHJIUBUAYAJIbHOTO PpPa3BUTUSl OpraHu3Ma (OHTOr€HE3a), B3aMMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTAHABIMBAaTh B3aUMOCBSI3M MEXIYy OpraHOMAaMU KIETKH M HX
(GYHKUMSIME, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX (PYHKIMSMHU, MEX]Iy OpraHaMu
M CHCTEMaMH OpPTaHOB y PAaCTCHHI, JKUBOTHBIX M YeJIOBEKa M WX QYHKIUSIMH, MEXITY
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CHUCTEeMaMH OPTaHOB U MX (PYHKIMSIMH, MEXIY 3TalaMu OOMEHa BEILIECTB, 3TallaMu
KJIETOYHOTO IUKJIAa U >KU3HEHHBIX IIUKJIOB OPraHU3MOB, dTalamMu 3MOPHUOHAIBLHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMU CPebl OOUTAHUS;

YMEHHE BBIIBISITH OTIUYHUTEIBHBIC TNMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE  HUCIOJB30BaTh  COOTBETCTBYIOIIUME  apTyMEHTBI, OHOJOTUYECKYIO
TEPMHHOJOTHIO M CHMBOJIMKY JJii JOKa3aTelbCTBa POACTBA OPTraHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYII;

YMEHHE pelaTh OMOJIOTHUECKHE 331a9H, BEISBIISATH IPHUNHHO-CIICICTBEHHBIC CBS3H
MEX]Ty UCCIICTyeMbIMU OMOJOTHYECKHMH TPOIECCAMU U SBICHUSMHU, JCNIaTh BBIBOJIBI
Y TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIe U MpakTUYeckue paboThl, COOMI0IATh MpaBuiIa
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTATh TMIIOTE3bI, IPOBEPATH UX HKCIEPUMEHTAIbHBIMU CPEICTBAMU,
bopMynupys LIeNb UCCIEI0BAaHUS, aHAIIM3UPOBATh MOJYyUYEHHBIE PE3yNbTaThl U JeNaTh
BBIBO/IBL;

YMEHHE Yy4yacTBOBaTb B Yyue€OHO-HCCIIEOBATENIbCKOM pabdoTe 1O OHMOJIOTHH,
HKOJIOTMU U MEIULIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAyUHBIX 00ILECTB, U IyOJINIHO
IPEJICTaBIIATh OTYYEHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(EepEeHIHIX;

YMEHHE OLIEHHWBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUN B 00JACTH
OMONOrMM W MEIUUUHBl  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUJIOJOTBOPEHHE,
HAIPaBIEHHOE N3MEHEHNE TeHOMA M CO3/JaHNe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHanbHON
AESTeIbHOCTY B 00JacTh OWOJNOrMM, MEAULMHBI, OHOTEXHOJOIMH, BETEpUHAPHH,
CEJIbCKOTO XO3SHUCTBA, THINEBON MPOMBIIUICHHOCTH, YIAyOJsITh TO3HABATEIbHBIN
UMHTEpEC, HAaNpaBJE€HHBbIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYMOLIEH mpodeccun
U TpOJODKEHHE OHOJIOTMYECKOro o0pa3oBaHMS B OpPraHM3alUsX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHbIE pe3ybTaThl OCBOECHUS yueOHoro npeameta «buonorus» B 11 knacce
JOJHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHPAa,
B MO3HAHWU 3aKOHOB NPUPOJBI M PELICHUH SKOJOTMYECKHUX MpOoOJIeM ueIOBEYEeCTBa,
a Takke B  pEHIEHMH BOMNPOCOB  PAIMOHAJIBHOTO  MPUPOJOINOIH30BAHMUS,
¥ B pOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHUS K IPUPOJIC, OOIIECTBY, YEIOBEKY, O BKIIAJC
POCCHICKUX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIETh CHUCTEMOW OWOJIOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET
OTIpe/ieTICHUs] ¥ TIOHUMAHUE CYIIHOCTH OCHOBOTIOJIATAIONINX OMOIOTHUECKUX TEPMHHOB
U TOHATHM (BUI, dKocHcTeMa, Ouocdepa), OHoIOTHUUECKHE TEOPUHU (DBOJIIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHYECKass Teopus sBosronun), yuenus (A.H. Cesepuosa —
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0 MyTSX W HampaBieHusix sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(remetmyeckoro paBHoBecus JI. Xapau u B. BaiinOGepra, 3apojplllieBOro CxoJCTBa
K.M. bapa), npaBuna (Munumyma FO. JlnOuxa, sK0I0THUUECKON MUpaMUIbl SHEPTUH),
runote3bl (runore3a «mupa PHK» V. I'unbepTta);

yMEHHUE BJaJ€Th OCHOBHBIMH METOJIAaMU HAY4YHOIO IO3HAHMSI, HUCIOJIb3yEeMbIMU
B OHOJIOTMYECKUX HWCCIEAOBAHUSAX JKUBBIX OOBEKTOB W JKOCUCTEM (OIMHCAHHE,
U3MEpeHHE, HaOIONCHNE, JKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS H  OICHKHU
AHTPOTIOTCHHBIX U3MEHEHUN B IPUPO/IE;

YMEHHE BBIJICNISATh CYIICCTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCUCTEM
u Ouocdepsl, CTAOMIM3UPYIOUIETO, MBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO
0T0O0pa, AIIOMATPUYECKOTO M CUMIIATPUUECKOTO BUI000PA30BaHUS, BIUSHUS TBUXKYIIINX
CWJI DBOJIIOIIMM HAa T€HO(MOHJ MOMYJSIUU, MPUCTIOCOOICHHOCTU OPraHU3MOB K Cpefie
oOWTaHUs, YepelIOBaHUs HAMPABJICHUN 3BOJIOIMH, KPYTOBOPOTAa BEIIECTB U IMOTOKA
SHEPIrUM B SKOCHCTEMAX;

YMEHHE YCTaHABIUBATh B3aMMOCBSI3U MEXK]y MPOLIECCaMU IBOIIOLUH, JBIKYITUMU
CUJIaMH aHTPOIOTeHe3a, KOMIIOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM M MPUCTIOCOOICHUSIMHU
K HUM OpTraHU3MOB;

YMEHHE BBISBIIATH OTINYUTEIbHbBIC TPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOJIEHHOCTh
BUJIOB K cpelie OOMTaHusl, a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB KOCHUCTEM,
B3aUMOCBSI3€ OPraHNU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHUI B SKOCHCTEMAX
CBOEM MECTHOCTH;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTUI0O U CHUMBOJMKY [JIsl JOKa3aTeIbCTBAa POJCTBA OPraHW3MOB Pa3HBIX
CUCTEMAaTHYECKUX TPYII, B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUS, €AUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAUMOCTH COXPAHEHUSI MHOTO00Opa3usi BUIOB M SKOCUCTEM KaK
YCJIOBUSI COCYIIECTBOBAHUS MIPUPOJIBI U YEIIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKHE 3a/1a4H, BBISIBIIATH PUUNHHO-CIIC/ICTBEHHBIE CBSI3U
MEXK]Iy UCCIICTYEMbIMU OMOJIOTMYECKUMH TIPOIIECCAMU U SIBIICHUSIMU, JI€JIaTh BBIBOJIBI
Y MIPOTHO3bI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBITIOJIHATH Ja00paTOpHBIE U MPAKTHUYECKUE PabOTHI, COOI0IaTh MTpaBUiia
pu paboTe ¢ y4eOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh THUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIbHBIMHU CPEACTBAMH,
dbopMynupys 11e1b UCCIICIOBaHUS, aHAIM3UPOBATh MOJYYEHHbBIE Pe3yJIbTaThl U JIeJaTh
BBIBO/JIBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe 1o OHOoJIOoTHH,
HKOJIOTUHU U MEAUIIMHE, TPOBOUMOI Ha 0a3e IMIKOIBHBIX HAYYHBIX 00IIECTB, ¥ IMTyOJIUIHO
MIPEICTABIISATH MMOTYyYCHHBIE PE3yJIbTAaThl HA YICHUYECKUX KOH(PEPCHITUIX;

YMEHHE OLEHHUBATh THIOTE3bl U TEOPUH O MPOUCXOXKICHUU >KU3HU, YEJIOBEKa
U YEJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0ax MpeJoTBPAILECHUS
r100agbHBIX U3MEHEHU B Ouocdepe;
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YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuoHaATbHON
JCSITeIBbHOCTH B OO0JIACTH OHWOJIOTMH, SKOJOTHH, MPHUPOJONOIB30BAHUSA, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICMXOJIOTHH, BETCPUHAPUHU, CEJIbCKOTO XO3SMCTBA, IHIICBON
MIPOMBIIIJICHHOCTH, yrayOnsiTh ~ TIO3HABATEBHBIA  HMHTEpPEC,  HaIpaBIICHHBINA
Ha 0CO3HAHHBII BEIOOP COOTBETCTBYIOIICH MPOPECCHN U TIPOIOJIKCHUE OMOJIOTHYECKOTO
00pa3oBaHUs B OPTraHU3AMUAX CPEIHETO MPO(ECCHOHATBHOTO U BRICIIETO 00pa30BaHUsI.
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10 KJIACC
Ne Hanmenosanue tem | KomnuecTtBo OCHOBHBIE BUIBI IEATEIBHOCTH
[IporpamMmmHOE copepraHue
n/m yueOHOro mpeameTa 9acoB 00yYarommxcst
1 | Tema «buoJsiorust KaKk HAyKa»
1.1 | buonorus kak 1 CoBpemeHHas OMOIOT U — PackpbIBaTh coziepkaHre TEPMUHOB

KOMILTICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o0I111eCTBa

KOMILIEKCHas Hayka. KpaTkast ucropus
pa3BuTHUs Ouosoruu. buonornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAHBIC

Y TIOMCKOBBIE HAYYHBIE UCCIIEAOBAHUS
B OMoJIOTHH.

3HaueHne 6MoJIoTuH B (HOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC C OUOJIOTHEH. 3HAUCHUE
OMOJIOTMY B IPAKTHYECKON
JEeATEeIIbHOCTH YEJIOBEKA: MEUIIMHE,
CEJIIbCKOM XO3S1CTBE,
MIPOMBIIICHHOCTH, OXPaHE IPUPOIBI.
JlemoHCTpauuu

Ilopmpempwi: Apuctotens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. JapBuH,
V. T'apsei, I'. Mennens,

B.U. Bepuanckuii, M.I1. [1aBnos,

Y TIOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTUHA MUPA, HAYIHBIH
METO/I, TUIIOTE3a, TEOPUSI, METOIbI
HCCIIC/IOBAHMUS.

XapakTepu3oBaTh OMOJOTHUIO KaK
KOMIUJIEKCHYIO HAyKy, €€ MECTO U POJIb
Cpeau IPyTrux €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIaJ] OTE€UECTBEHHBIX
YYCHBIX B Pa3BUTHE OMOJIOTHH.
OneHrBaTh POJIb OMOJOTUYECKHUX
OTKPBITUM W UCCIEAOBAHUIN B Pa3BUTUHU
HayKH U MIPAKTUYECKON JACSATEIBHOCTH
JFOJIEN.

[lepeuuncnsats mpodeccuu, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHUECKOTO
WCIIOJIb30BaHUs JOCTH)KEHUN OMOI0THI
B MEJIMIIMHE, CEITLCKOM XO35MCTRBE,
MIPOMBIIIJIEHHOCTH M OXPaHe MPUPO/Ibl
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N.N1. Meunukos, H.. BaBuios,
H.B. TumodeeB-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabauyvt u cxemvi: «CBSI3b OMONOTUN
C ApyruMu Haykammny, «Cucrema
OHMOJIOTMYECKHUX HAYK»

HToro 4acos 1o Teme 1
2 Tema «’KuBble cMCTEMBbI M UX H3YYCHUE)
2.1 | )KuBble cUCTEMBI U X 1 JKuBble cUCTEMBI KaK IPEaAMET PackpriBaTh conepxanue

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XMMUYECKOTO
COCTaBa, IUCKPETHOCTh U LIEJTOCTHOCT,
CJIO’KHOCTh U YIOPSAOUYECHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCIIPOU3BEACHHE,
pa3IpaKuMOCTh, U3BMEHUYUBOCTD,

POCT U pa3BUTHE.

JleMoOHCTpaL U1

Tabnuywvl u cxemolr: «OCHOBHBIC
MIPU3HAKU )XKU3HW», «brosiornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepun

TEPMUHOB U MOHSATHI: KUBas

CHUCTEMA, JIEMEHT, MTOJCUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BEICOKAs
YIIOPSIIOYEHHOCTb, YIIPABISEMOCTD,
MEPAPXUIHOCT.

XapakTepu3oBaTh CTPYKTYPY

Y CBOMCTBA KUBBIX CUCTEM, OTJIUYMS
XUMHUYECKOTO COCTaBa 00bEKTOB KUBOM
Y HEXKUBOU MPUPOBI, OOIIUI TPUHITUTIT
KJIETOYHOU OPTraHU3aLUU KUBBIX
CUCTEM.

CpaBHUBaTh 0OMEHHBIE ITPOIIECCHI

B HE)KUBOW W KUBOU MPUPOJE;
PAaCKpBIBATh CMBICIT PEAKLIAN
MeTaboIM3Ma.

OOBICHATH MEXaHU3MbI CAMOPETYJISIIUN
KHUBBIX CUCTEM PA3JIUYHOIO
MEPAPXUUYECKOT0 YPOBHS; PACKPBIBATH
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CYTb [IPUHIIMIIOB IIOJIOKUTEIBHOMN U
OTPULIATEIBHON OOPATHOM CBA3H.
AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHNUS, pPOCTa

Y pa3BUTHUS OPraHU3MOB

2.2

YpoBHeBas
OpraHu3anus )KUBbIX
CUCTEM

YpoBHU OpraHu3aIuy )KUBBIX CUCTEM:
MOJIEKYJIAPHBIN, KJICTOYHBIMH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BUOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUTA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE MTPU3HAKH KUBOTO. JKH3HBb
Kak (hopma CyIIeCTBOBAHUSI MaTEPUH.
Hayku, u3ydaroniye *«uBble CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.
N3yuenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIICPUMEHT,
CUCTEMAaTHU3alMsl, METaaHAIIN3.
[ToHsiTHE O 3aBUCUMOM M HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcriepuMenTa. [loctaHoBka

U npoBepka rumnore3. Hynesas
runore3a. [lousTue BEIOOpKY U ee
JIOCTOBEPHOCTH. Pazdpoc

B OMOJOTHYECKUX aHHbIX. O1ieHKa

PackpeIiBaTh cosiepxaHne TEPMUHOB

Y TIOHSTHUI: OOMEH BEIleCTB

U IIPEBPALLEHNUE DHEPI UM,
CaMOBOCIIPOU3BECHUE,
CaMOPETYJIALMs, Pa3BUTHE, )KU3Hb,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0sema, TUnoTesa, Teopus, MPaBUIIo,
3aKOH.

[lepeuncnaTh NpU3HAKU KUBOTO.
XapaxkTepu3oBaTbh OCHOBHBIE YPOBHHU
OpPraHU3aLMN KUBBIX CHCTEM U METOBI
OMOJIOTUYECKUX UCCIIEIOBAHUN.
OmnucsiBaTh 0COOEHHOCTH, XapaKTEPHbIE
JUTSL K&KJIOTO YPOBHS OPTaHU3aluN
JKUBOTO.

HaspiBaTh HayKH, N3y4aromne >KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHAX
OpraHU3aLH.

CpaBHHBaTh MEX]1y COOOM KUBbIE
CUCTEMBI Pa3HbIX YPOBHEN OpraHu3aluu
Y IIPOUCXOIAIINE B HUX MPOLIECCHI.
IToka3eIBaTh posIb TUIIOTE3 U TEOPUN

45




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3yapTaToB 3KcrepuMenTa. [lonarue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabauywl u cxemvl: «YPOBHU
OpraHU3alNN )KUBOM IPUPOABDY,
«CTpO€eHHE )KUBOTHON KIIETKN,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTraHU3May,
«buoreonenos», «buochepay,
«MeTobl U3y4EHHUs )KUBOU IIPUPOIBD».
Oo6opynoBanme: 1ab0paTopHOE
o0opy10BaHUE /17151 IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora
«HMcnonbs30BaHue pa3InuHbIX METOIOB
MIPU U3YYEHHUH KUBBIX CHCTEM.

B )OpMHUPOBAHUU €CTECTBEHHO-HAYUYHON
KapTUHBI MUpPa

Hroro yacos no teme
3 | Tema «buosorust KJIeTKm»
3.1 | Uctopust OTKpBITHS Knerka — cTpykTypHO- PackpsIBaTh coepxanue TEPMUHOB

Y U3YYECHUSI KIIETKHU.
Knerounas teopus

(byHKIIMOHATIbHAS €MHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JleBenryxa.
Kunerounas teopus (T. IlIBanH,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

Y TIOHATHUM: KJIETKA, OPTAHEILIbI,
AYKapHUOThI, MPOKAPUOTHI, BUPYCHI,
IIATOJIOTHS (KJIETOYHAsI OMOJIOTHS ),
KJIETOYHAs TEOPHS.
XapakTepu3oBaTh OCHOBHbBIE 3TaIIbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUH.

JleMoOHCTpaL U1

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. llIBann, M. lllnennen, P. Bupxos,
K.M. bap.

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

Pa3BUTHS LIUTOJIOTMH KAK HAYKH U €€
odopmileHHE B KJIETOUHYIO OUOJIOTHIO.
[Toxa3bIBaTh BKJIa/ yUYE€HBIX-OMOJIOTOB

B U3yYEHME KIIETOYHOI'O CTPOCHUS
OpPraHHU3MOB.

[lepeunciiATb OCHOBHBIE MOJIOKEHHUS
KJIETOYHOW TEOPUH, OOBSICHITH €€ POJIb
B ()OpMUPOBAHUU €CTECTBEHHO-HAYUYHON
KapTUHBI MUPA.

IIpuBOIUTH NOKA3ATENBCTBA POACTBA
OpPraHU3MOB C UCIIOJIb30BAaHUEM
ITOJIOKEHUM KIIETOYHOU TEOPUHU

3.2

MeTtoapl
MOJIEKYJISIPHOM U
KJIETOYHOM OMOJIOTUH

MeTobl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJOTUU: MUKPOCKOIIHS,
xpomatorpadus, 35eKTpodope3, METO T
MEUEHBIX aTOMOB, T depeHnanIbHOe
neHTpuyrupoBaHue,
KYyJbTUBUPOBAHUE KIIETOK.
JemoHCcTpanuu

Tabnuywvt u cxemor: «CBETOBOU
MHKPOCKOI», « DNEKTPOHHBIN
MHUKPOCKOI», «VIcTOpHs pa3BUTHUs
METOJI0B MUKPOCKOTTUIY.
O6opynoBaHme: CBETOBON MUKPOCKOTI;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX

KJIETOK.

PackpriBaTh cojiepKaHue TEPMUHOB
Y TIOHSTHUI: MUKPOCKOITUPOBAHHUE,
IIPUTOTOBJIEHUE CPE30B,
nudepeHnanbHOe OKpalIuBaHue,
xpomarorpadus, snexTpodopes,
METOJI MEYEHBIX aTOMOB,
HEHTPUPYTUPOBAHUE, METO]T
KYJbTYpPbI KJIETOK U TKaHEH, METO
pekomOuHanTHbIX JIHK.
XapakTepu3oBaThb OCHOBHBIE METO/IbI
W3y4EHUS )KUBOU IPUPOIBI.
['oToBUTH BpEMEHHBIE
MUKpOIpenaparsl, paccMaTpuBaTh UX
B CBETOBOM MHUKPOCKOI U J€NaTh
OIHCaHUE.
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IIpakTuyeckas padora
«/3yuyeHue METOI0B KJIIETOUYHOU
ouonoruu (xpomarorpadus,
anexTpodopes, nuddepeHnnaIbHOe
nentpudyruposanue, [11[P)»

OOBSACHITH U COOJIIOIATh ITPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

HToro yacoB 1o teme 2
4 Tema «XuMHYeCKas OPraHU3aANUA KJICTKIDY
4.1 | XumMudeckuii cocTaB 2 XUMHUUYECKHM cocTaB KJIeTKU. Makpo-, | PackpsiBaTh coaepxaHne TEpPMUHOB

kJietku. Bona n
MHHEPAJIbHBIC
BEIIICCTBA

MUKPO- U YIBTPAMUKPOIJIEMEHTHI.
Boga u ee poJib kak pacTBOpPUTENS,
peareHTa, yuactue

B CTPYKTYPUPOBAHUU KJIETKU,
TEIUIOpErysiuu. MuHepanbHbIe
BEII[ECTBA KJIIETKHU, UX OMOJIOTUYECKAs
poib. Posib KATHOHOB M AaHHOHOB

B KJICTKE.

JleMoOHCTpaLun

Jluacpammer: «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B dKUBOMU
MIPUPOJIEN.

Tabauywl u cxemol.: «llepuoguyeckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOB),
«CTpoeHune MOJIEKYJIIbI BOABDY,
«BelecTBa B cOCTaBe OPraHU3MOBY

Y TIOHSTHI: DJIEMEHTHI-OMOTEHBI,
JIUTIOJIb, BOJOPO/IHAS CBSI3b,
rUAPOPUIBHOCTD, TUAPO(HOOHOCTD,
Typrop, MUHEpaJbHbIC BEIECTBA,
OydepHbIC CHCTEMBI, aHUOHBI,
KAaTHOHBI.

[TepeuncnsaTb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKH.
Paznmnuare Makpo-, MUKpO-

U YJIBTPAMUKPOIJICMEHTBI, BXOSIIHEC

B COCTaB UBOTO U UX POJIb

B OpraHu3Me.

XapakTepu30oBaTb CTPOCHUE U CBOMCTBA
BO/IbI; OOBSCHSITH MPUYHHBI €€ 0COOBIX
CBOMCTB U (DYHKLIMU B KJIETKE.
[Toka3bIBaTh pOJIb KATHOHOB U aHHOHOB
B 00€CIICYECHUH MPOIIECCOB
KHU3HEJCATCIILHOCTH (OCMOPETYIISIIHS,
co3/laHre MeMOpaHHOTO TTOTCHITHAIIA,
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peryJsius paboThl OCIKOB), padOTHI
Oy(epHBIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
U QYHKITUN HEOPTaHUYECKHUX BEIICCTB
KJICTKH

4.2

Oprannueckue
BEII[ECTBA KIETKHU —
Oenku

OpraHuyeckue BellecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUWHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl O€TTKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykrypa Oenka,
MENTHU/IHAS CBsA3b. BTopuuHasi,

TPETUYHAS, YEeTBEPTUYHAS CTPYKTYPHI.

Jenatypanus. CBoiicTBa OEJIKOB.
Knaccuduxanus 0enKoB.
buonornueckue GpyHkunm 6enKoB.
IIpuonwi.

JemoHCTpanuu

Ilopmpem. J1. IlonuHr.

Tabauysl u cxemolr.: «CTpoeHue
MOJIEKYJIbI OeiKkay, « CTpYyKTypbl
OEJIKOBOW MOJICKYJIBI.
OobopyaoBanme: xumuyeckas nocyaa
1 000pyJI0OBaHUE.

JlaGoparopnas padora
«O6HapyxeHune 0eJIKOB C TOMOUIbIO
KaY€CTBEHHBIX PEAKIIUID)

PackpeiBaTh cofiepyKaHUE TEPMUHOB
Y TIOHATUI: MOHOMEPHI, TTOJIUMEPHI,
0eJIoK (MPOTEUH), MEeNTH]I,
AMUHOKHUCIIOTA, TIETITUIHAS CBA3b,
MOJUTIENTHI, ICHATypaIus,
peHaTyparus, TIo0yIspHbIe

U pubpusLIsIpHBIE OSJIKHU, TPUOHBI.
XapaxkTepuszoBaTh OCJKU,

UX CTPYKTYPHYIO OPTaHU3AIIHIO

U GyHKIMU (CTPYKTYypHas,
HHEPreTUYEeCcKasi, CHTHaIbHas,
perynaTopHas, ABUTaTeIbHas,
3amuTHas, (pepMeHTaTUBHAS).
Ha3zbiBaTh XMMHYECKHE OCHOBBI
(bopMHUpOBaHUS CTPYKTYP
OEJIKOBOW MOJIEKYJIBI.

[TpuBoauTh IPUMEPHI GUOPUILIAPHBIX,
rJI00YJISPHBIX OEITKOB.

BBITOTHATE KaueCTBEHHBIC PEaKIIUU
Ha OOHapyXeHHe OEJIKOB

B KJIETKE; OOBSICHATH MOTyYCHHBIE
pe3yJIbTaThI
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4.3 | Opranuueckue VYrneBoasl. MoHocaxapuibl, PackpriBath cojiep:kaHle TEPMUHOB
BEIIIECTBA KJICTKU — JIACaxapuIpl, OJIUTOCaxXapuapl U Y TOHSITUI: YTJIEBO/Ibl, MOHOCAXAPU/IBI,
YTJIEBO/IbI noncaxapuabl. OOIIHi MIaH CTPOCHUS | AMCAXAPUIBI, OJIMTOCAXAPHUIBI,

1 (M3UKO-XUMHUYECKHE CBOMCTBA noJIMcaxapubl, III0K03a, pubo3a,
yIIeBOA0B. bruosornueckue GyHKIMKU | A€30KCUpU003a, JIAKTO3a, MaJIbT03a,
YTJIEBOJIOB. caxapo3sa, Kpaxmal, TJIMKOTEH,
JdemMoHcTpauuu LEJJII0JI03A.
Tabauywl u cxemol: «CTpoeHHE KnaccuduimpoBats yrieBo sl
MOJIEKYJI YTIEBOA0B 10 CTPOEHUIO U IEPEUHCIISITH UX
byHKIUY.
[IpuBOIUTH IPUMEPHI PAZTUYHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
JUcaxapuoB, OJUTOCaxapuioB,
MOJINCAXaPUIOB)

4.4 | Opraanueckue Jluru et ['uapodunbHO-rUApOG0OHBIE | PackphiBaTh cojiepkanue TEPMUHOB
BEIECTBA KJIIETKHU — cBoiicTBa. Knaccudukarus Y IOHSATHUM: JINIUbI, TPUTITULEPUIBL,
JIUTTATBI JTUNUAOB. TpUTIHLIEPUIBI, dbocdomunu b, BOCKH, CTEPOUIBI,

dbocdonunuibl, BOCKUA, CTEPOUIBI.
buonornueckue QyHkimm
munuaoB. OOIMe CBOMCTBA
OMOJOrNYECKUX MEMOpPaH —
TEKy4eCTb, CTIOCOOHOCTH

K CaMO3aMbIKaHHUIO,
HOJTYTIPOHUIIAEMOCTb.
JlemoHCTpanuu

Tabnuyvl u cxemol: «CTpoeHHE
MOJICKYJT JIUTTHIOB

JUTONPOTEUHBI, TIIMKOTHUITHIBI.
Knaccuduuuposats Tunuabl

M0 CTPOCHUIO; XapaKTepH30BaTh UX
byHKIAH
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4.5

HyxkniennoBbie
KUCIOThL. CTpoeHue
u pyukiuu JJHK,
PHK, AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCIOT.
Hyxkneorunpl. [Ipunimn
KoMIuieMeHTapHocTu. [IpaBumo
Yapradda. Ctpykrypa JHK — nBoitnas
cnupalib. MecToHaxoX1eHue U
ounonoruueckue pynkuuu JJHK. Buabr
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynbsl ATO.
Makpo3prudeckue CBs3U B MOJIEKYJIE
AT®. buonoruueckue pynkiuu ATO.
BoccTaHOBIEHHBIE TEPEHOCUUKH, UX
(GyHKINUU B KJIETKE.

JleMoOHCTpaL U1

Lopmpemuwi: 1. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®pankiun, @. Canrep,
C. Ilpy3unep.

Tabnuywl u cxemol: «HykinenHoBble
KUCJIOTB», « CTPOCHUE MOJIEKYIIbI
ATODy.

OobopynoBanme: xumMuyeckas nocyaa
1 000pyOBaHUE.

JlaGopaTropnas padora
«HMccnenoBanre HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOB»

PackpriBath cojiep:kaHle TEPMUHOB

U TIOHSATHI: 1€30KCUPUOOHYKICHHOBAS
kucnora (JIHK), pubonyknennoBas
kucinora (PHK), nykineotun, Hykineo3u,
a30TUCThIC OCHOBAHUS, aJICHUH, TYaHUH,
UTO3WH, THMUH, ypaiui,
KOMIUIEMEHTapHbIE OCHOBAHUS,
anerosuHTpudochar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHNE, TCHOMMUKA,
TPAHCKPUIITOMHUKA, POTCOMHUKA.
XapakTepu3oBaTh, OMUCHIBATH

U CXEMaTUYECKU U300paxkaTh CTPOCHHE
nykieoruna JIHK u nBoiiHo# crinpanu
JHK, cexBenuposanue /JHK.
OnuchIBaTh MPOLIECC PETUIMKALINU
JIHK B Kj1€TK€E M Ha3bIBaTh €T0
OMOJIOrMYECKOe 3HAUYCHUE.
XapakrepusoBarb Qpynkiuu JTHK.
Paznuuate cTpykTypy ¥ pyHKIIUN
PHK.

OnuchIBaTh MPOLIECC TPAHCKPHUTILIUH.
CpaBHHBaTh HYKJICMHOBBIC KUCIIOTHI
(IHK u PHK).

XapaxkTepuzoBaTh 0OCOOCHHOCTH
ctpoenns u pyuakmun ATO.
DopMyIUpPOBATH U OOBSCHATH TPUHIIHIT
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KOMITJIEMEHTAPHOCTHU U MPABUIIO
Yapradda

4.6 | MeToabl CTPYKTYPHOMH 1 CrpykTypHas OUOJIOTHS: PackprIiBatTh cojiepkaHue TEPMUHOB
OroJIorun OMOXUMHYECKHUE U OMODU3UICCKHE Y TIOHSATHUI: MOJICIIMPOBAHHE,

HCCJIEOBAHUS COCTaBa KOMITBIOTEPHBIN JTU3aiiH.

U TIPOCTPAHCTBEHHON CTPYKTYPHI [lepeuncnaTh NepCneKTUBHBIE

OMOMOJIEKYII. HaIpaBJICHUS HAyYHBIX UCCIIEAOBAHUI
B CTPYKTYPHOI OMOJIOTUH, PACKPHIBATH
MX 3HAYEHHE 11 MEAUIIMHBI U
CEIBCKOI0 X035MCTBA

HTOro 4acos 1o TeMe 10
5 | Tema «CtpoeHue 1 GyHKIUHN KJIETKID)

5.1 | Tumsl KIETOK. 1 THIIBI KJIETOK: dyKapruoTHIeCcKas PackpriBaTh cojepkaHue TEPMUHOB
[Tpokapuoruueckas U npokapuotuyeckas. CTpyKTypHO- Y TTOHSATHUI: MPOKAPUOTHYECKAs KJIeTKa,
KJIETKA (GhyHKITMOHATIBHBIE 00pa30BaHUS KJICTOYHAs CTCHKA, MyPEHH,

KJICTKH. (boTOCUHTETUYECKHE MEMOPAHBI,

Oco0eHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPOhHOM
MIPOKAPUOTUYECKUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOIIEHO3aX.
JlemoHCTpanuu

Tabnuywvl u cxemol: «CTpoeHHe
HYKapUOTUYECKON KIIETKW,
«CTpoeHne npoKapuoTUIECKON
KJIIETKI

CrpoeHue NpoKapuOTHYECKON KIETKH.
Krnerounas crenka 6akTepuit 1 apxei.

bnaresuH.

XapaktepuzoBaTh opMy

U pa3Mepbl MPOKAPUOTUIECKUX KIIETOK;
(yHKLIMH T€HETUYECKOTO anmnapara
MIPOKAPHUOT.

OnuceIBaTh Iporece
CIOpooOpa3zoBaHusi, OTMEYATh €ro
3HAYCHHUE JIJIs1 BBDKUBAHUS OaKTepUit
MpH YXYIIIEHUN yCITIOBUN
CYIIIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHE TIPOKAPHUOT.

52




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

OreHnBaTh MECTO M POJTH TIPOKAPUOT
B OMOIIEHO3ax

5.2

Crpoenue
IYKApUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
armapar KJIETKA

Ctpoenue u QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[1nazmatuueckas memOpaHa
(mnazmanemma). CTpykTypa
I1a3MaTHYeCKON MEMOpaHBI.
TpaHcnopt BelecTB Yepes
MJIa3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us,
oOneruenHas nuddysus),
aAKTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN
aAKTUBHBIN TPAHCIIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOIMTO3: MMHOUTO3, (ParolMTO3.
Oxk3o1uTo3. Knerounas creHka.
CrpykTypa v QyHKIMU KIETOYHOU
CTEHKU pacTeHul, rpuooB.
JleMoOHCTpaLun

Tabnuitel 1 cxembl: «CTpoeHHE
HYKapHUOTUYECKON KIIETKW,
«CTpoeHue )KUBOTHON KIIETKNY,
«CTpoeHUEe paCTUTENbHON KIIETKI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpOIpEenapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

PackpbIBaTh cosiep>kaHle TEPMUHOB

U TIOHSATUM: TJIa3MaTHYecKas MeMOpaHa
(1a3manemma), >k JIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHBIE OCJIKU
(mepudeprueckue, UHTETPAITbHBIC),
NIMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(darouuTo3, MUHOIMTO3, FK30LIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTU
CTpOEHUS ¥ (PYHKIIUU SYKapUOTHUECKON
KJIETKH; TPAHCIIOPT BEILECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKoB-KaHAJIOB; padoTy
HATPUI-KaJIMEBOr0 HACOCa; CTPYKTYPY
U (YHKIIMH KIETOYHOU CTEHKHU
pacTeHui u rpudoB
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IIpakTuyeckas padora
«M3y4yeHne CBOMCTB KIETOYHOU
MeMOpaHbD»

5.3

[{uTorutazma u ee
OpraHOW/IbI

[Mutonna3ma. I{uto3ois. LluTockemnerT.
JIBroxkeHue nuroria3Mbl. OpraHouabl
kJIeTku. OTHOMEMOpPaHHbBIE OPTaHOU/TBI
KJIETKH: SHIOIIA3MaTUYECKAs CETh
(BIIC), anmmapat I'oab1KH, TU30COMBI,
UX CTpOoeHHE U PyHKIMH. B3auMocBs3b
OJTHOMEMOPAHHBIX OPraHOUIOB KIIETKHU.
CrtpoeHue rpanyJIsIpHOTO PETHKYIYMA.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpanyJIsIpHBIN ) 9HIOTUIA3MATHYECKUN
petukynym. CekperopHasi QyHKIUS
armapara ['onbmxu. Tpancnopr
BEIIECTB B KJIeTKe. Bakyonn
PaCTUTENBHBIX KIETOK. KileTOUHBIN
cok. Typrop.

[To1yaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHAPUH, TIacTuabl. CTpoeHue

1 QYHKIIMM MUTOXOHJIPUHN U TIJIACTHU/I.
[lepBuuHbBIC, BTOPUYHBIE U CJIOKHBIE
MIaCTUBI (POTOCUHTE3UPYIOIINX
JYKApHUOT. XJIOPOIUIACTHI,
XPOMOILJIACTHI, JIEHKOIIJIACTHI BHICIIIUX
pacTeHuil.

PackpbiBaTh coqiepKaHre TEPMUHOB

U MOHATHUH: LIUTOILJIa3Ma, IIUTO30JIb,
LIUTOCKEJIET, KOMITAPTMEHTBHI,
OpPTraHOUbI, FHAOIIIA3MATUUECKAS CETh
(BIIC), anmapat ['oab1Ku, TU30COMBI,
BaKyO0Jb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCTIOPT,
MEPOKCUCOMBI, KJIETOUHBIN COK, TYPTop,
MUTOXOHJIPUM, KPUCTBI, TJIACTH/IBI,
XPOMOTIACTHI, JIEHKOIIACTHI,
XJIOPOTLIACThI, CTPOMA, TPaHBbI,
TUJIAKOU/I, JJaMeJlIa.
XapakTepu3oBaTh IUTOIIA3MY
AYKAPUOTUYECKOM KIIETKH;
KJIAaCCU(UIIMPOBATH OPTaHOUTbI

B 3aBHCHUMOCTHU OT OCOOCHHOCTEH UX
CTpoeHus (0THOMEMOpaHHbIE,
JIByMEMOpaHHbIC, HEMEMOpPAHHbIC);
OTHUCHIBATh (PYHKIIMH KAXKOTO
OpraHou/Ia B KJIETKE.

OOBSICHATH COOBITHUS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM MUIIIEBAPEHUEM,
€ro 3Ha4eHue JJIsl OpraHu3Ma.
OTMmeuaTh 3HaYCHHUE IIUTOCKENICTA;
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JleMoHCTpaLuu

Ilopmpemuwi: K. C. MepeKKOBCKUH,
JI. Maprynuc.

Tabnuywvl u cxemol: «CTpoeHHE
AYKAPUOTUYECKOUN KIIETKI,
«CTpoeHue )KUBOTHOMN KIETKN»,
«CTpoeHue pacTUTEIbHOUN KIETKNY,
«CTpoeHrne MUTOXOHAPHUI.
Ob6opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
JKUBOTHBIX KIIETOK.
IIpakTnuyeckas padora
«3yuenne nBrxeHus
LUATOIJIA3MbI B PACTUTEIbHBIX
KJIETKaX).

JlaGoparopnas padora
«HccnenoBanune miasmonnsa

Y JIETNIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKaX»

XapaKTEPHU30BaATh €TO DIIEMEHTHI
(MUKpOTpyOOUYKH, MUKPO(DHUITAMEHTHI,
MIPOMEKYTOUHBIE (DUIIAMEHTHI ), UX POJIh
B JKU3HEICATEIPHOCTHU KJIETOK U TKaHEH

5.4

HememOpanHbie
OpraHOUbI KIIETKH

HememOpaHHbIe OpraHOMbI KIETKU
Crpoenue u PyHKIIUM HEMEMOPaHHBIX
OpraHOMJIOB KJIETKH.

Pu6ocombl. MbllieuHbIe KIETKH.
MukpoTtpy6ouku. KneTouHblil HeHTp.
CrtpoeHue u JBUKEHNE )KTYyTHKOB

U pecHIuYeK. MUKPOTPyOOUKH
uUTOIUIa3Mbl. LIeHTprOob.

PackppiBath cosiepskaHue TEPMHUHOB

Y TIOHATHI: prbocoMa, ToIMcoma,
MUKPOTPYOOUKH, TYOYJIMH, KIIE€TOUHBIHI
HEeHTp (IeHTpocoMa), LIEHTPHOJIH,
neHTpocdepa, KryTuKH, pECHUYKH,
0a3aJIbHOE TEbIIE.
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JleMoHCTpaLuu

Tabnuyer u cxemol: «CTpoeHue
’KUBOTHOU KJIETKN», «CTpOeHne
PaCTUTEIBLHON KIIETKI»

XapakTepu3oBaTb HEMEMOpPAaHHBIE
OpPraHoOUbI KJIETKH, UX CTPOCHUE
U QyHKIAHA

5.5 | Ctpoenue u GyHKIIUU Anpo. O0onouka sapa, XpOMaTHH, PackpbIBaTh cofepkaHue TEPMUHOB
anpa KapHUoILIa3Ma, SAPBIIIKH, UX CTPOCHUE | ¥ IOHSATHI: SIIPO, simepHast 000JI04Ka,
u GyHKIMU. SnepHblil OeTKOBbIN SICPHBIC TIOPBI, HYKJIEOIlIa3Ma
Matpukc. [IpoctpancTBeHHOE (xapuoruia3ma), FeHOM, XpOMaTHH,
PaCIIOJIOKEHUE XPOMOCOM YXpPOMAaTHH, FT€TEPOXPOMATHH,
B UHTEP(a3HOM spe. AJIPBIIIKO, XPOMOCOMBI, LICHTPOMEPA,
benku XxpoMaTuHa — TUCTOHBI. KHHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
KieTouHble BKIIFOUEHHUS. XapakTepu30oBaTh KJIIETOYHOE SIPO KaK
JlemoHCTpanuu LEHTP YIPABJICHUS
Tabauywl u cxemol: «SAnpo» KU3ZHEJIEATEIbHOCTBIO KIIETKHU;
IFeHETUYECKUI annapar KJIETOK
AYKapHuoT, CTPOEHUE U PYHKIIUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPBI SApA U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOILJIA3MBbI
5.6 | CpaBHHTENBHAS CpaBHuUTENbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIBI KIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (PaCTUTEIBHOM, AYKapHOT: paCTUTEbHAs, )KUBOTHAS,
KJIETOK DYKapuoT YKUBOTHOM, TPHOHO¥A). rpuOHasi.

JlemoHCTpanuu

Tabauywvl u cxemol: «CTpoeHUE
DYKApUOTUYECKOU KIETKHY,
«CTpOo€eHHE )KUBOTHON KIJIETKN,

CpaBHuBaTh MeX/1y cO00i1 CTpoeHHE
Y )KM3HEIeATEIbHOCTh
HYKApUOTHUYECKUX KIIETOK U POJIb
MPOKapHoOT B OUOIIEHO3aX
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«CTpOeHHE PaCTUTENBHON KIIETKI.
O6opyaoBaHme: CBETOBOI MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaboparopHasi padora

«M3yueHune cTpoeHus KJIETOK
Pa3IMYHBIX OPraHU3MOB)

HToro yacoB mo Teme 8
6 | Tema «O0MeH BenlecTB U MPeBpPallleHUE JHEPTUM B KJIETKE)
6.1 | OOMeH BemecTB — 3 AcCCUMUIISALINS U JUCCUMUIISLINS — PackpbiBatTh cojiepkaHue TEPMUHOB
MeTaboIM3M JIBE CTOPOHBI MeTab0IM3Ma. Y TIOHSTHI: OOMEH BEIEeCTB

Tunbsl oOMeHa BelecTB: aBTOTPOGHBIN | (MeTab0IM3M), aCCUMUIISIUS
U reTepoTpodHBIA. YuacTue kuciopoaa | (aHaObOoIU3M), WK IUIACTUYECKUN

B OOMEHHBIX TIPOLIECCax. O0OMEH, TUCCUMUIIALINS (KaTaOOoIU3M),
DHepreTuueckoe ooecreyeHne KJIeTKU: | WM YHePreTUIeCKuidi 0OMeH,
npeBpaiienne AT® B 0OMeHHBIX aBTOTPO(BI, TETEPOTPOdBI, aHAPPOOHI,
nporneccax. @epMeHTaTUBHBIN a’poObl, PEepMEHTbI, AKTUBHBIN LIEHTP,
XapakTep peakiui KIeTOYHOTO cyOcTpaTHasi cenu@uIHOCTb,
MeTtabonuzma. epMeHThI, ux Ko(hepMeHThI, OETTKU-aKTUBATOPHI
CTpOEHHUE, CBOMCTBA U MEXAHU3M U OeJIKU-UHTHOUTOPBI.

nerictBus. Kopepmentsl. Otnuyus [lepeuncnaTb 0COOEHHOCTH
(GhepMEHTOB OT HEOPTAHUYECKUX MJIACTUYECKOTO ¥ SHEPTETHUECKOTO
KaTalIn3aTopoB. bemku-akTHBaTOPHI oOMEHa B KJICTKE; yCTaHABIMBATh

U OCJIKU-UHTUOUTOPHI. B3aHMOCBSI3b MEXK/TY IJIACTUYECKUM
3aBUCHUMOCTb CKOPOCTH Y DHEPT€TUYECKUM OOMEHOM.
(hepMEeHTaTUBHBIX PEaKIIHil PazaumgaTh THIIBI OOMEHA BEIIECTB:

OT Pa3UYHBIX (aKTOPOB. aBTOTPO(MHBIN U TETEPOTPOPHBIA.
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JleMoHCTpaLuu

Tabauuvt u cxemovl: «POTOCHUHTESY,
«DHEPreTUYeCKuii 0OMeH»,
«buocunres 6enka», «CTpoeHue
dbepmeHTay, « XeMOCUHTERY.
Oo6opyaoBaHme: CBETOBOI MUKPOCKOTI;
000pyI0BaHUE JJISI TPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOTMPENapaToB.

JlaGoparopHas padora

«M3yueHne KaTaauTHIEeCKOU
aKTUBHOCTU (pEPMEHTOB (Ha IPUMEpE
aMUJIa3bl WK KaTanaasbl)».
JlabopaTopnasi padora

«M3yuenne pepMEeHTaTUBHOTO
pacuIeIIeHNs IEPOKCHIa BOJOPOaA

B PaCTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

[Toka3bIBaTh pOJIb KUCIOPOA

B OOMEHHBIX Ipolieccax.
CxemaTnuecku n300paxxaTb CTPOCHUE
dhepMmeHTa.

OTtnuyath hepMeHTHI

OT HEOPTaHMYECKUX KaTaINu3aTOPOB

U ONPENENATh UX POJIb

B (YHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
MIPOMBIIIEHHOCTH, B MEAUIIMHE,

B IIOBCEIHEBHOMU >KM3HHU YEIOBEKA.
CTaBUTb SKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTUYECKON aKTUBHOCTU
MEPOKCH/1a3bl, aMUJIA3bI, OOBICHSIThH
MOJTyYEHHbIE PE3YJIbTAThI

6.2

ABTOTpO(HBII THIT
oOMeHa BEILECTB.
dorocunres

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BEILECTB B KJIETKE.

dorocuHTE3.

Pone xnopornactos B mponecce
dbotocunrteza. CBetoBas

U TeMHOBas (a3bl.
[IpoaykTBHOCTH (hOTOCHHTE3A.
Bnusinue paznuuHbIX pakTopoB

Ha CKOPOCTh (POTOCUHTE3A.
3Havyenue porocuHTE3A.

PackpoiBath copepkanrne TEPMUHOB

Y OHATHI: (POTOCHUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAs, TEMHOBAs),
dhoTtonms, pochopuMpoBaHHE, ITUKIT
Kanesuna, HAJ[®+ (nepenocuuk
BOJIOPO/JIA).

XapakTepu3oBaTh IIACTHYECKUI 0OMEH
Kak drtall o01ero oOMeHa BEIIeCTB;
coObITHs (OTOCHUHTE3A (PEAKIINH
CBETOBOI U TEMHOBOM (Ha3); poib
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JleMoHCTpaLun

lopmpemuwi: 1. llpuctin,

K. A. Tumupszes.

Tabnuywl u cxemvt: «DOTOCUHTE?Y

XJIOPOIIACTOB B ITpOLIECCE
dorocunTesa.

BhIsSBISATS NPUUMHHO-CIIEICTBEHHbBIE
CBSI3M MEXKTy MOTJIOIIEHNEM COTHEUHOU
SHEPrUH XJIOPODUIIIOM U CUHTE30M
MoJiekysn ATO.

CpaBHUBATH UCXOHbBIC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
IIPOTEKAHMS PEAKIIMI CBETOBOM

U TeMHOBOM (pa3 poTrocuHTE3A.
YcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
(OTOCUHTE30M U ABIXaHUEM; CBETOBOM
Y TEMHOBOW peakiusiMu (POTOCUHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA

IUIA JKU3HU Ha 3eMiie

6.3

ABTOTpO(HBII THIT
oOMeEHa BEIIECTB.
XeMOCHUHTE3

XEeMOCHUHTES.

Pa3nooOpasue oprannu3MoB-
XEMOCUHTETUKOB:
HUTPUPUITUPYIOIINE OaKTepUH,
XKene300aKTepun, cepoOaKTEpHH,
BOJIOPO/IHBIE OaKkTepuu. 3HAUCHHE
XEMOCHUHTE3A.

JlemoHCcTpanuu

Ilopmpemuwi: C. H. BuHorpaJckui,
I'. A. 3aBap3uH.

Tabnuywl u cxemvt: «DOTOCUHTE?Y,
«XEeMOCHHTE3»

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHSITUNA: XEMOCUHTE3.
OOBIICHUTH CYLIHOCTh XEMOCHUHTE3A,
pacKpbIBaTh €ro 3HaUeHue B buocdepe.
[TpuBOAUTE TPUMEPHI
XEMOCHHTE3UPYIOIIUX OaKTepHil
(auTpuduIMpyronme OaKTepuH,
&Kese3z00aKkTepun, cepodakTepu,
BOJIOPOJTHBIE OAKTEPHH )

U XapaKTepU30BaTh UX
KUZHEJEATEIIbHOCTD.

CocTaBnaTh ypaBHEHUS peaKiuil
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JlaboparopHasi padora
«CpaBHeHHMe MpoLeccoB (POTOCHHTE3A
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHUBATH XEMOCUHTE3
¢ GOTOCHHTE30M

6.4

DHepreTU4ecKui
oOMeH —
JTUCCUMUIISLINS

AHa3poOHbIe OpraHu3Mbl. Buisl
oposxenust. [IpoxykThl OpOKEHUS U UX
UCII0JIb30BAHUE YEIIOBEKOM.
AHa3poOHbIE MUKPOOPTAaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUHU U
BO30yIUTENN OOJIC3HEH.

A3poOHbIE OpraHU3Mbl. DTarbl
HHEPreTUYECKOro 0OMeHa.
IToaroroBurenbHbIM 3TAIl. [ TUKONIN3 —
OECKUCIIOPOHOE pacillerieHne
TJIFOKO3HI.

buonorudeckoe okucieHue, Ui
KJIETOYHOE AbIxanue. Poin
MHUTOXOH/JIPUM B ITpoLieccax
OMOJIOTUYECKOTO OKUCITICHUSI.
[{uknnuecKue peakuuu.
OxucnutensHoe GochopusiupoBanue.
[IpeumyiecTBa a3poOHOTO MyTH
oOMEeHa BEIECTB Mepe]l aHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUECKOTO
oOMeHa.

JlemoHCTpauuu

Ilopmpemuwi: B. A. DHrenerapar,

I1. Mutuemnn.

PackpbiBaTh cofep:kaHrue TEPMUHOB

Y TIOHSTHI: TAIbI SHEPTETHYECKOTO
oOMeHa — OJITOTOBUTEIIHHBIMH,
OECKUCTIOPOIHBIN (aHADPOOHBIN),
KHCIIOPOJHBIN (a3pOOHBIN); TJIMKOIU3,
OporkeHue, OMOJIOTHYECKOE OKUCIICHUE
(mprxanwue), nuki Kpeoca,
OKHCIIUTENbHOE (hochopuIpoBaHUE,
MPOTOHHBIN TPAIUEHT, MPOTOHHAS
AT®-cuHTa3za.

[lepeuncnst 0coOOEHHOCTH
HHEPreTHUECKOro oOMeHa B KJIETKe.
OnuceIBaTh STAIBI SHEPTETUIECKOTO
oOmeHa (oArOTOBUTEIbHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBIN)

Y CPABHUBAThH UX MEXIY COOOM.
XapakTepu30oBaTh PeaKIuu MIUKOJIN3A,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMSI.
YcTaHaBIMBaTh B3aUMOCBSI3b MEXTY
TJTUKOJIM30M, KJICTOYHBIM JIBIXaHUEM
1 cuHTE30M MOoJieKysl ATO.
CocTaBniTh ypaBHEHUSI OCHOBHBIX
ATANoOB YHEPreTUUECKOT0 OOMEHa

B KJIETKE.
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Tabnuyvl u cxemol: «IHEpreTUUEcKuil | PaccunThIBaTh SHEPreTUYECKYIO

oOMeH». 3¢ (HEKTUBHOCTH TIIMKOIN3A U

JlaGoparopnas padora OMOJIOTUYECKOTO OKUCIICHUSI.

«CpaBHEHUE MPOIIECCOB OPOKEHUS U Ha3pIiBaTh NCXO/THBIC BEIIECTBA,

JIBIXAHUSD) KOHEYHBIC TTPOTYKTHI U YCIIOBUS
MPOTEKAHUS PEAKIUI SHEPreTUYECKOTO
oOMeHa.

CpaBHMBaTh YHEPTETUUYECKYIO

3 PEeKTUBHOCTH OECKUCIOPOTHOTO
¥ KUCJIOPOJTHOTO 3TAITOB KOHCUHBIE
MPOJIYKTHI U YCIIOBHS MPOTEKAHUS

peaxIuii SHEPreTHIeCKOro 0OMeHa
HHEPreTUYECKOro oOMeHa

Hroro yacos 1o teme 9
7 | Tema «HacsencrBeHHass MHGOPMAIUA M PeaIin3alus ee B KIeTKe»
7.1 | Peakiiuu MaTpuuHOTO 2 Peakiiun MaTpuyHOTO CHHTE3A. PackpriBaTh copepkanue TEpMUHOB
CUHTE3a [TpuHIMIT KOMIIJIEMEHTAPHOCTH Y IOHATUH: T€H, TCHETUYECKHUM KO,

B PEAKLMUAX MATPUYHOTO CUHTE3A. KOJIOH (TPUILIET), CTOM-KOJIOHBI,
Peanu3anus HaciieICTBEHHOMN MaTpuIla, MATPUYHBIN CUHTE3,
uHpopManuu. ['enernueckuit kof, ero | Tpanckpunims, PHK-nomumepasa,
cBoricTBa. TpaHckpunus — IIPOMOTOP, CIJIAMCUHT, UHTPOH, JK30H.
MarpuuHbiil cuHTe3 PHK. [Ipunaiumns: XapakTepu30BaTh PEAKIMHA MATPUIHOTO
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, | CUHTE3a, CBOMCTBA TEHETUYECKOTO KOIA.
AHTUIAPAIIIETIBHOCTD, OnuceIBaTh 3Tanbl TPAHCKPUIILIUH
ACUMMETPUYHOCT. Y TPAHCJISIUN; YCTAHABINBATh
JdemMoHcTpanuu B3aMMOCBSI3b MATPUYHBIX PEAKIIUN
Ilopmpem: H. K. Konb1os. B KJIETKE; CXEMaTHIECKH N300pakaThb
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Tabnuywvl u cxemoi: «brnocuHTE3
Oenkay, «I eHeTHUEeCKHUI KO

MaTpPUYHbIE PEAKIIMH TPAHCKPUIILINH

Y TPAHCISLHH.

Pemates Guosnoruueckue 3agauu

Ha OINPEJEIICHHUE MOCIEN0BATEIBHOCTH
HykieotuoB JJHK nu MPHK, npumensis
3HaHUA O PEaKIMAX MATPUYHOTO
CHUHTE3a, TCHETHYECKOM KOJIE,
IMPUHIUIIE KOMIUIEMEHTapHOCTH

7.2 | Cunres Ocnka Tpauncnsuus v ee 3Tanbl. Y4yacTtue PackpbiBaTh coJiep;KaHUE TEPMUHOB
tpancrnopTHeiXx PHK B 6mocunTese Y IOHSATHI: TPAHCIISLNS, AHTUKOJIOH,
Oeika. YciaoBus OMOCHHTE3a O€elIKa. TPHK, amunoanun-tTPHK-cuaTeTasa
KonupoBanne amuHoKuCIOT. Poib (komaza), mosuprubdocoma (IoJImcomMa).
pubocoM B OuocuHTE3e OelKa. XapakTepru30BaTh CBOMCTBA
JleMoHCTpanun TeHETUUYECKOTO KOJia.
Tabauywl u cxemwi: «brnocuHTE3 OnuceIBaTh 3TANbI TPAHCIALUU
Ocikay, «['eHeTmUuecKkuii KO 1 CXEMaTHYECKH M300pakaTh
MaTpPUYHBIE PEAKITUN TPAHCIISIINH.
PemaTe Omonorunueckue 3agauu
Ha onpenaeneHrne anTukogoHoB TPHK,
MOCJICA0BATEIHOCTH aMUHOKHUCIIOT
B MOJIEKYJIe OeJIKa, TPUMEHSIS 3HAHUS
0 peaKIMsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHusmbl OpraHu3anusi FeHOMa y IPOKApUOT PackpriBaTh conepkanne TEPMUHOB

9KCIIPECCHUHU I'CHOB

Y 3YKapuoT. Perynsius akTHBHOCTH

T'€HOB Yy NpoKapHoT. ['unoresa onepona

Y TIOHSITUI: OIIEpaTOp, ONEPOH,
CTPYKTYPHBIE I'€HbI, TPOMOTOD,
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(d. KakoO, XK. Mano).
Perysiius 0OMEHHBIX MPOIIECCOB
B kj1eTke. KieTouHslii romeocTas.
JleMoOHCTpaLuu

Tabnuywr u cxemsi: «bruocunTe3
Oeinka», «I'eHeTHUYEeCKHUI KO

penpeccop.
OnuceBaTh CTPYKTYpYy FreHOMa
POKAPUOT; XapaKTepHU30BaTh padoTy
HUHYIIUOETBEHOTO U PENPECCUOETHLHOTO
OIIEpOHA.

Boienste cTpyKTypHYIO

U PEryJIsITOPHBIC YaCTU TeHa dyKapuoT.
CpaBHUBATH IPOLIECCHI IKCIIPECCUN
T€HOB y IIPOKApUOT U SYKapHUOT.
XapakTepu30oBaTh TUIIOTE3Y ONIEpPOHA
(®. XKaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M MOJIEPKaHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanronnas
ouonorus

Bupychl — HekJieTouHbIE (DOPMBI )KU3HU
u oOnuratHble napa3uthbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTEeprUO(aros.
BupycHbie 3a00ieBaHMs YeJIOBEKa,
KUBOTHBIX, pacteHui. CITN/I,
COVID-19, conmanshbie

U MEAUIIMHCKHAE TPOOIIEMBI.
JlemoHCTpauuu

Hopmpem: ]1. 1. IBaHOBCKUHU.
Tabauywvl u cxemol.: «I eHETUUECKUM
Ko/, «Bupyce», «bakrepuodarmy.
IIpakTnueckas padora
«Co31anrie MOJIe N BUPYCa»

PackppiBaTh cosiepskaHue TEPMHUHOB

Y TIOHSTHI: BUPYC, BUPHOH,
Cep/IlIeBUHA, KaTICUJI, 0OpaTHast
TPAHCKPHIIIIUS, PETPOBUPYCHI,
O6akrepuodar, BUpyc UMMYHOACPUITUTA
yenoBeka (BUY), npupoaHo-odarossie
UHDEKIHH.

XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI M OaKkTeprodaru Kak
BHYTPHKJICTOYHBIX MTAPa3UTOB
MPOKAPHUOT U DYKAPUOT.

W3naraTh THTIOTE3BI YBOJIOIIMOHHOTO
MIPOUCXOKJICHHUS BUPYCOB.

OnuceIBaTh MEXaHU3M B3aUMOICUCTBUS
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BHUpYyCa U KJIIETKU, HHGEKITNOHHBIN
BHUPYCHBIH ITPOLIECC.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIIBHOW U TOPU30HTAITBHOU
nepeiadyu BUPYCOB; 3a00JIeBaHuUs
YKUBOTHBIX U PACTCHUH, BbI3bIBAEMbIC
BUPYCaMH.

Ha3wiBaTh BUpYCHBIC 3a00JICBaHU,
BCTPEYAIOIINECS Y YETIOBEKA: TPUIIIL,
KJICIIeBOM HIIe(aNUT, TeNaTUT,
COVID-19, CITHU.

Co0ro1aTh IpaBuiIa IOBEACHUS

B OKPYKaroUIeH MPUPOIHOHU Cpelie, MEP
poUIAKTUKHA PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JICBaHUM (B TOM UHCIIC
BUY-undexumn)

HToro 4acos 110 Teme 9
8 Tema «’Ku3HeHHBIN HUKJI KJIETKI
8.1 | J)KusHeHHBIH IIUKIT 1 KneTounslit iuki, €ro nepuoabl PackpsIBaTh coepkanue TEPMUHOB
KJICTKH u perysis. Matepdasza u MUTO3. Y TOHSTHUH: KIICTOUHBIN ITUKII,

OcoOeHHOCTH TTPOIIECCOB,
MIPOTEKAIOITUX B HHTEp(a3e.
[ToaroroBka KJI€TKU K ICJICHUIO.
IIpecunTeTnUECKHUI
(MOCTMUTOTHUYECKHUH ), CHHTETUIECKUI
Y IOCTCUHTETUYECKUMN
(MpeMUTOTUYECKUI) TIEPUO,IBI

uHTepdasa.

[lepeuncnsT mepuo bl )KU3HEHHOTO
IIUKJIA KIETKH U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOIECCHI
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uHTEep(azbl.

JdemMoHcTpauuu

Tabnuywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « MUTO3»

8.2

MatpuuHblil CHHTE3
JIHK. Xpomocombl

Martpuunsbii cunres JJHK —
perukanus. [ [puHIUIbEI penimkanum
JIHK: xoMmieMeHTapHOCTb,
ITOJTYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
pemukaruu JJHK. Xpomocomsil.
Crpoenue xpoMocoM. TernomMepsl

U TeJoMepasa. XpoMOCOMHBIN HaboOp
KJIETKU — KapuoTull. JUnion b1

Y TaIyIOUIHBIA HA0OPBI XPOMOCOM.
['omonoruunsie Xxpomocomsl. [lomoBbIE
XPOMOCOMBI.

JemoHCTpanuu

Tabauywvl u cxemol: «KU3HEHHBIN [TUKIT
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Permkanms [THK».

O0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuTo3 B KJIIeTKax
KOpEIIIKA JIyKay».

JlaGoparopnas padora

«/3yueHune XxpoMOCOM Ha TOTOBBIX
MHUKpompenapaTax»

PackpsIBaTh coepxanue TEPMUHOB

Y TIOHSATHI: PETUTMKALIMS
(penymuMkanus), KOMIUIEMEHTapHOCTb,
AHTUIAPAIIIETBHOCTD,
JHK-nonumepasa, tenomepa,
PEIUIMKAIIMOHHAS BUJIKA, XpPOMOCOMa,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IEHTPOMEPA,
KapHUOTHIL, TATUIOUIHBINA U JUTITIONTHBIH
Ha0bOp XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu30oBaThb CTPOCHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK u naBath UM conepxaTelbHyI0
XapaKTePUCTHKY.

OnuchIBaTh MEXaHU3M PEIUTUKALIUN
JIHK.

Cxematnyecku n300paxaTh CTPOCHUE
MeTada3zHOU XPOMOCOMBI.

Paznnuats XpoMOCOMBI

Ha MUKpOIpenaparax

1 MUKpodoTorpapusx
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8.3 | [leneHue KICTKH —
MHTO3

Henenue xkinetku — MuTo3. Ctagun
MHTO3a U MPOUCXOISIINE B HUX
npouecchl. Tumnsl Muto3a. Kapuokunes
1 MATOKUHE3. brosornyeckoe
3HAYEHHE MHUTO3A.

JdemMoHcTpauuu

Tabnuywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Muto3y.
Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuUTO3 B KJIETKaX
KOpEeIIKa JIyKay.

JlaGoparopHas padora
«Habmronenrne MuTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpernaparax)»

PackpriBath coneprkaHne TEPMUHOB

W TIOHATHN: MUTO3, TIpoda3za, meTadasa,
anadasa, Tenodasa, KApUOKHHE3,
IIUTOKWHE3, BEPETCHO JICJICHNUS,
MmeTadazHas IacTuHKa, 00po3a
JCTCHHUSL.

[lepeuncisTh MOCIEI0BATETLHOCTD
CTaJIi MUTO3a M OITUCHIBATH
MPOUCXOISIIIINE Ha HUX MPOIECCHI.
CpaBHUBaTh 0COOEHHOCTH IPOTEKAHUS
MHTO3a B PACTUTEIBHBIX M JKHBOTHBIX
KJIETKaX.

OOBICHATH OMOJIOTUUECKHI CMBICIT
MHUTO3a.

Pasznuyarh craguu MuTo3a

Ha MHUKpOIIpernapaTax

1 MUKpodoTorpapusx

8.4 | Perymsamus
YKU3HEHHOTO TTUKJIa
KJIETOK

Perynsius MUTOTHYECKOTO IIUKJIA
KJIeTKH. [[porpamMmmupyemas KiieTouHas
ru0esb — aroITo3.

Kiterounoe s11po, XpoOMOCOMBI,
(GbyHKIIMOHATbHAS T€HOMUKA.
JlemoHCTpanuu

Tabauywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « CTPOEHUE XPOMOCOM»,
«Pemmukanus [THK», «Muto3»

PackpriBath conepxaHue TEPMUHOB
Y MOHSITUI: anonTo3, mpoaudeparusi,
g depeHIpoBKa.
XapakTepu30BaTh PETYIALHIO
MUTOTHYECKOTO ITUKJIA KIETKH.
OOBIICHATH OMOJIOTUIECKUN CMBICTT
3aIpOrpaMMHUPOBAHHOM KIIETOYHOU
rubeny — arnonTo3a.

VYcranaBiamMBaTh B3aUMOCBSI3b MEXKITY
TOMEOCTa30M KJIETOK M UX THOEIIBIO

Hroro yacoB nmo teme
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Tema «CTPOEHUE U ®YHKIIUN OPI'TAHU3MOB»

9.1

OpI‘aHI/IBM KaK CANHOC
OcjIoe

1

buonornyeckoe paznoodpaszue
opranu3mMoB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJICTOUHBIC
OpraHU3MBL.

Oco0eHHOCTU CTPOCHUS

1 KU3HEJESATEIbHOCTH OJJHOKJICTOYHBIX
opranu3moB. baktepuu, apxeu,
OJIHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOUYHBIE€ BOJIOPOCIH, IPyTHUE
npoTUcThl. KoJloHUANIbHBIE OpTaHU3MBI.
B3anMocBs3b yacTeli MHOTOKJIETOYHOI'O
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opranoB. OpraHusM Kak €JJMHOE 1IeJI0€.
I'omeocras.

JemoHCcTpanuu

Tabnuywvl u cxemot: «OTHOKICTOUHBIC
BOJIOPOCIN», « MHOTOKJIETOYHBIC
BOJIOpOCNY, «bakTepuny,
«IIpocreiimmey, «Opranbl IBETKOBBIX
pacteHui», «CuctemMbl OpraHoB
MTO3BOHOYHEIX KHBOTHBIXY,
«BHyTpeHHee CTpOCHHE HACEKOMBIX).
ObOopynoBaHmne: CBETOBOM
MMKPOCKOT; MUKPOITpENapaThl
OJIHOKJICTOUHBIX OPTraHW3MOB; KUBbBIC
AK3EMILISIPbl KOMHATHBIX PACTEHU;

PackpbIBaTh coziep:kaHrie TEPMUHOB

Y TIOHSITUWA: OPTraHu3M, OpPTraH,
OpraHesuibl, CHCTEMa OPraHOB, allapar,
(dbyHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
ITepeduncasiTh CTPYKTypHO-
(GyHKIIMOHATBHBIC YAaCTH
OJHOKJICTOYHBIX, KOJJOHUAIbHBIX,
MHOTOKJICTOYHBIX 1 MHOTOTKAHEBEIX
OPTaHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJACATEIbHOCTH
OJIHOKJIETOUHBIX OPTaHU3MOB,
KOJIOHHUAJTbHBIX, MHOTOKJICTOYHBIX

Y MHOTOTKAQHEBBIX OPTaHU3MOB.
CpaBHuBaTh MeX 1y CO00M
OJHOKJICTOYHbBIC, KOJJOHHAJIbHEIE,
MHOT'OKJICTOYHBIC 1 MHOTOTKAHEBHIC
OpraHu3Mbl
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repOapun pacTeHUM pa3HbIX
OTJICJIOB; BJIAYKHBIC TIPETIAPATHI
KUBOTHBIX

9.2 | Tkanu pacreHuit Tkanu pacreHuil. TUIIBI paCTUTENBHBIX | PackpbIBaTh COlEpKaHUE TEPMUHOB
TKaHe#: 0Opa3oBaTellbHAsI, TOKPOBHAS, | U MOHATUIA: TKaHb, YHIEPMUC, TPOOKa,
MPOBOASAIIAs, OCHOBHAS, KOpKa, J1y0, IpEBECHHA, JPEBECUHHBIC
MexaHnudeckas. OcobeHHOCTH BOJIOKHA, JTyOsTHbIE BOJIOKHA, COCY/IbI,
CTpOeHUs, PYHKIUHI U paCIONOKEHUS KAMEHHUCTBIE KIIETKH.
TKaHEW B OpraHax pacTeHUH. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JleMoOHCTpaLun TKaHei: oOpa3zoBaTesbHasi, TOKpPOBHAs,
Tabauywl u cxemol: «TkaHU pacTeHU», | MPOBOJAIIASL, OCHOBHAS, MEXaHUYECKAS;
«OpraHbl IBETKOBBIX PACTEHUI, NEPEYUCIIATh OCOOEHHOCTH UX CTPOCHUS
«KopHeBebie cuctembdy, «CTpoeHue Y BBITIOJIHAEMbIE (DYHKIIUH
cte0s1», «CTpoeHue JTUCTOBOM
IIJTACTUHKI.
ObopynoBaHme: )KUBbIE SK3EMILISIPBI
KOMHATHBIX PACTEHHI; CBETOBOU
MHKPOCKOII; MUKPOIIpENIapaThl TKAHEH.
JlaGopaTopHnasi padora
«3yueHue TkaHen pacTEHUI»

9.3 | TkaHU KMBOTHBIX TkaHM ’KUBOTHBIX U YETIOBEKA. PackpsIBaTh coepkanue TEPMUHOB

1 YEeJIOBEKA Twunbl )KUBOTHBIX TKAHEH: Y MIOHATHUU: MUTEIUN, CEKPET,

SIUTEUATbHAS, COCTUHUTEIIbHAS,
MbIlieuHas, HepBHas. OcoOeHHOCTH
CTpOCHHSI, PYHKIIHIA ¥ PACITOJIOKCHUS
TKaHeW B OpraHax >KHBOTHBIX

U YeJIoBeKa.

MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTJIHS.

XapakTepu30BaTh TKAHU JKUBOTHBIX

Y YEJIOBEKA: UTENNAIbHAS,
COEIMHUTENbHAS, MBIIIICYHAsl, HEPBHAS;

68




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

JleMoHCTpaLuu

Tabnuywvl u cxemor: «TkaHn
JKUBOTHBIX», «CKeJIeT 4eIOBeKa,
«ITumeBapurenbHasi CUCTEMA,
«KpoBeHOCHas cuctemay,
«JIpixarenbHas cucremay, «HepBHas
cucreMay, «Koxa», «MpliieuHas
CHUCTEMAY.

Oob6opynoBanme: CBETOBOM MUKPOCKOTT;
MHKpPOINpEnapaTsl TKaHEH.
JlabopaTropnasi padora

«3yyeHune TkaHeu )KUBOTHBIX)

NEPEYUCIISITH OCOOEHHOCTH UX CTPOEHUS
Y BBINIOJIHAEMbIE (DYHKIIMH

9.4

Opransl. Cuctembl
OpraHoB

Opransl. BereratuBHble

Y TE€HEPAaTUBHBIE OPTaHbl PACTCHUIA.
Oprassl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U 4yesnoBeka. OyHKIuu
OpPTaHOB U CUCTEM OpPTaHOB.
JleMoOHCTpaLun

Tabnuyvt u cxemvi: «Oprassl
LIBETKOBBIX pacTeHUN», «KopHeBbIE
cuctembl», «CTpoeHue cTedsy,
«CTpoeHue JIMCTOBOM TIJIACTUHKN,
«CKener yenoBeKay,
«ITumeBapurenbHas CUCTEMAY,
«KpoBeHocHas cucrtemay,
«JlprxarenpHast cucteMay,
«BeiaenurensHas cucreMay, «HepBHas

PackpeIBaTh coziepxaHne TEPMUHOB

U TIOHSATUM: OpraH, KOpeHb, MOOET,
LBETOK, IIJIOJ, CEM, [IOJIOBBIC JKEJIE3BI,
II0JIOBBIE IPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu30BaTh BET€TaTUBHbBIC

Y T€HEpaTUBHbBIE OPTaHbl PACTEHU,
COMATUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; IEPEUUCIIATH OCOOCHHOCTHU
UX CTPOCHHUS U BBITIOJTHSAEMBbIEC (PYHKITHH.
YcraHaBiIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPTraHOB U UX (PYHKIUSMHU.
Paznuuats BUIbI TKaHEHN, OpraHbl

Y CUCTEMBI OPraHOB, B TOM YHUCIIE
YeJI0BEKa, Ha MUKpoIpenaparax,
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cUCTeMay», « JHJOKPUHHAsL CUCTEMAY. BJIQXKHBIX IIpernapaTax, repoapusx
O0opynoBaHme: 5KUBBIE IK3EMILISIPbI u MUKpodoTorpadusx, Tabaumax,
KOMHATHBIX pacTeHHIA; repOapun MOJIETISIX U MYJIsSKaX

pacTeHui pa3HbIX OT/ENIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUJIEKIIUH
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
npenaparthbl >)KUBOTHBIX, CKEJIET
YeJioBeKa.

JlabGoparTopHasi padora «3yueHue
OpPraHOB LIBETKOBOTO PACTEHUS»

Omnopa tena 1 Omnopa Tena oprann3zMoB. Kapkac PackpriBaTh cojiepaHue TEPMUHOB

OpraHU3MOB pacteHuil. CKeneTsl OAHOKIETOYHBIX Y TIOHSITUI: OTIOPHBIE CUCTEMBI,
Y MHOTOKJICTOYHBIX )KUBOTHBIX. 000JI0YKHU KIETKH, PUOPUILIBI, KapKac,
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET. HapY>KHBII CKEIET (XUTUHOBBIH
CTpoeHMe U THUIIBI COEAUHEHUS KOCTEN. | TIOKPOB), THAPOCTATHUECKHI CKEJIET,
JdemMoHcTpanuu BHYTPEHHUU CKEJIET, KOCTH (JIJIMHHBIE,
Tabauyvt u cxemvi: «CTpoeHUE KOPOTKHE, TJIOCKUE), COCTUHEHUS
cTe0s», «CTpoeHue JIMCTOBOM KOCTEM, HEMOIBY)KHBIE (IIIBBI),
IJIACTUHKNY, « CKEJIET YeTOBEKa. MTOJTYTIOIBVKHBIE, TIOJIBHKHBIE
OO0opynoBaHme: CKEIETHI (cycTaBsl), OTIEIBI CKelleTa
MMO3BOHOYHBIX; BJIAYKHBIE MPETapaThl MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
JKUBOTHBIX; CKEJIET YEJIOBEKA; 0CeBOU ckeseT (MO3BOHOYHUK, TPy IHAs
PAKOBHUHBI MOJUTFOCKOB; KOJUIEKIIUU KJIETKa, XOpJia), M0sica KOHEYHOCTEH,
HACEKOMBIX, UTJIOKOXHUX CBOOO/IHBIC KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI )XUBOTHBIX, CTPOCHUE U TUIIbI
COEIMHEHUS KOCTEH.
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YcTaHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OTIOPHBIX CHCTEM U MX
(GYHKIIUSIMU B OpTaHU3ME.

CpaBHUBATH CTPOCHUE OMOPHBIX CUCTEM
pacTeHui 1 JKUBOTHBIX

9.6

JIBrmxeHue
OpraHu3MOB

JIBM>KEeHHE OpraHu3MOB. JIBrKEeHNE
OJIHOKJIETOYHBIX OPTaHU3MOB:
aMe0OoUTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KEHHE MHOTOKJIETOYHBIX
pAaCTEeHUH: TPONU3MBbI U HACTHH.
JIBUeHHE MHOTOKJIETOUHBIX
’)KMBOTHBIX M YEJIOBEKA: MBIIICYHAS
cuctema. Pediexc. CkesleTHbIE MBIIIILIBI
U uXx pabora.

JemoHCTpanuu

Tabnuywvl u cxemvt: «OTHOKICTOYHBIC
BoJIOpocany, «lIpocrenmmey,
«Ctpoenue MblIIbD, « MblllIeuHast
CUCTEMAY

PackpeiBaTh coqiep)kaHue TEPMUHOB
Y TIOHATHIA: IBM)KCHUE, IBUTATEIILHBIC
OpraHeJUIbl, TBUKEHUE MTPOCTEUIIINX
(amebounaHoE, KTYyTUKOBOE,
PECHUYHOEC), TBMKCHUE PACTCHUN
(Tponu3MBbl, HACTHH ), MBITIIICUHbBIE
CUCTEMBI (COKpATUTEITHHBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIIOK, CKEJIETHAs MyCKYJIaTypa),
CKeJIeTHasI MBITIIa (MBIIIICYHOE
BOJIOKHO, MHO(HOpHILIIA), BBICIIHE
JIBUTATENIbHBIC IICHTPBI, PA00Ta MBIIIII]
(mBUTaTENBHAS, COMATHICCKAs),
MBIIIIEYHOE YTOMJIICHHE.
XapakTepru30BaTh BUIBI JBHKECHUS
OJTHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpPTraHU3MOB.

OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.

YcTaHaBnmmMBaTh B3aMMOCBSI3b

MEXy CTPOSHUEM OTIOPHBIX CUCTEM
U IBUKEHUSIMUA OPTaHU3MOB

71




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

9.7 | [lutanue opraHu3MoB [Tutanue oprann3mos. [lormonienue PackpsIBaTh coziepkaHue TEPMUHOB
BO/JIbI, YIJIEKHCIIOTO ra3a Y ITIOHATHUM: INTAHUE, TUILEBAPEHUE,
Y MUHEPAJIbHBIX BELIECTB PACTEHUAMH. | [IUILEBAPUTEIIbLHBIE BAKYOJIU, KUILIIEYHAs
IIuTaHue )KUBOTHBIX. MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
BHYTpHUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE | TTUIIICBAPUTEIIBHBIN TPAKT,
nuiesapenue. [Intanre MO3BOHOYHBIX | MHIICBAPUTEIBHBIC KEJIC3bI,
XKUBOTHBIX. OTHEIIBI MUILEBAPUTEIBHBIE COKH.
[IULIEBAPUTEIILHOTO TPAKTA. XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
[InieBapuTEIbHBIC KEIE3HI. BHYTPHIIOJIOCTHOE U BHYTPUKIIETOYHOE
[IumeBapuTenbHas CHCTEMA YEIIOBEKA. | IUIIICBapeHUE.
JlemoHCTpanuu Paznnyath Ha n300paxeHusX (cxemax,
Tabauywl u cxemol: TabnuIax, MyJIsKax) OTAEIbI
«Ku1euyHononocTHeie», MULLEBAPUTEIBHOTO TPAKTA
«IInmeBapurenpHas cucreMa», «CxeMa | ¥ MUIIEBAPUTEIbHYIO CUCTEMY
IIATAHUS PACTEHUI. YEJI0BEKa.
O6opynoBaHme: )XKUBbIC YK3EMIUIAPLI | Y CTaHABIMBATH B3aUMOCBSI3U MEXKITY
KOMHATHBIX PaCTEHUI; 00OPYAOBaHUE | CTPOCHHUEM OPraHOB MHINECBAPCHUS
JUISL IEMOHCTpPALMU IIOYBEHHOTO
Y BO3AYIIHOIO MUTAaHUS PACTEHUM,
paclilerieHHst Kpaxmaiia u 0eJIKoB
noJ ieicTBueM (pepMEeHTOB

9.8 | [pixanue opraHu3MoB JlpIxanue opranu3MoB. JlpIxanue PackpriBaTh conep:xaHnue TEpMUHOB

pacTeHui. /[pIxaHue )KMBOTHBIX.
Huddy3us razoB uepe3 moBepxXHOCTh
kieTku. KokHoe apIxaHue.
JlpIxaTenpHast TOBEpXHOCTh. JKabepHoe
Y JIETOYHOE JIbIXaHue. /[prxanue

Y TIOHATHI: AbIxaHue, muddysus,
KOYKHOE JIbIXaHUE, OpraHbl AbIXaHus,
JbIXaTEIbHBIE IBU)KEHHUSI, IbIXaTEJIbHBIN
LEHTP, JIErOYHbIE 00BEMBI, KUZHEHHAS
€MKOCTb JIETKUX.
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MMO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JIpIxaTenbHasi CUCTEMA YeJIOBEKa.
MexaHu3M BEeHTWISIIUY JIETKUX Y ITUIT
1 MJIEKONUTaromux. Perynsmus
nbIXaHus. JIpixaTeabHbie 00bEMBI.
JleMoOHCTpaL U1

Tabnuywl u cxemol: «JIpIxaTenpHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE

JUISL IEMOHCTpPAIIAU OTBITOB

10 U3MEPEHUIO )KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JNBIDKEHUN

XapakTepHu30BaTh JIbIXaHUE PACTEHUH;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOIIMOHHOE
YCII0’)KHEHNE CTPOEHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Pa3nnuate Ha N300paKeHUAX (CXemax,
TabJIMIaxX, MyJIsKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JIETKUX Y OTUL ¥ MIIEKOTIUTAFOLIUX.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
(GYHKIUSAMU B OpraHU3Me

9.9

TpancnopT BeecTs
Yy OpPraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHast cuctema u ee OpraHsl.
KpoBeHoCHas crcTeMa Mo3BOHOYHBIX
JKUBOTHBIX M 4yenoBeka. Cepaiie,
KPOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE YCIOKHEHHUS
CTPOCHUS KPOBEHOCHOU CUCTEMBI
MIO3BOHOYHBIX )KUBOTHBIX.

Pabota cepana u ee peryssiusi.

PackpeiBaTh copepkaHne TEPMUHOB
Y TIOHATHI: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT Y PACTEHUHN, KPOBEHOCHAs
CHCTEMa KUBOTHBIX, KPOBB, IJIa3Ma,
(hopMEeHHBIC JICMEHTHI,
KpOBOOOpaIIeHHE, KPyTH
KpOBOOOpAIeHMs], CEpACUHBIN IIUKI,
mumpoobparenue, muMda,
TuM(paTUYECKUE COCYIbl,
AUMpaTHUECKHE Y3IIbl, BHYTPEHHSS
cpella opraHu3ma.

XapakTepu30oBaTh TPAHCIIOPT BEIIECTB
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JleMoHCTpaLuu

Tabauyvl u cxemvi: «Oprassl
LBETKOBBIX pacTeHUN», «KOpHEBBIE
cucteMbl», «CTpoeHue cTedas,
«CTpoeHue JIMCTOBOM TIJIACTUHKN,
«KpoBeHOoCHas cuctemay,
«KpOBEHOCHBIE CUCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX)

y pacTeHuil 1 0eCrO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

Pa3nnuate Ha N300pakeHUAX (CXemax,
Ta0aUIax, MYJISKaX ) KPOBEHOCHYIO

U TUM(aTHIECKYIO CUCTEMY UeIOBEKa.
YcTaHaBnuBaTh B3aUMOCBSI3U

MEX/1y CTPOCHUEM OpPraHOB
KpOBOOOparieHust ¥ uxX QyHKIHSIMA

B OpraHU3Me

9.10

Brinenenue
Yy OPraHU3MOB

Brinenenne y opranu3moB. Beiienenne
y pacTeHuid. Boiienenue y ’KUBOTHBIX.
CokpatutenbHble Bakyoau. Opraisl
BblJeNIeHU. DUIIbTpanus, CeKpeuus u
oOpaTHOE BcachlBaHWE KaK MEXaHU3MBbI
paboThl OPraHoOB BhICICHUS. CBS3b
TMOJIOCTH TeJIa C KPOBEHOCHOU

Y BBIJICJIUTEILHON CUCTEMaMU.
BrieneHnue y mo3BOHOYHBIX AKUBOTHBIX
u yenoBeka. [Touku. CtpoeHue

1 QYHKIMOHUPOBaHKUE HEPpPOHA.
OOpazoBaHue MOYH y YeJIOBEKa.
JlemoHCTpauuu

Tabnuywvl u cxemol. «BpiaenuTenpHas
CUCTEMA

PackpriBaTh copiepkaHue TEPMUHOB

Y TIOHSATHI: BBIJICJIICHUE, T'yTTallUs,
JIUCTONA, COKpAaTUTEIIbHBIEC BAKYOJIH,
W3BUTHIE KaHAJIBI[bI, 3BE€314AThIC
KJIETKH, BBIJICJIUTEIbHBIE TPYOOUKH,
MaJILIIUTUEBBI COCY/IbI, IOYKH,
MOYETOYHHUK, MOYEBOH ITy3bIPb,
HepoH, Moya.

XapaxkTepu3oBaTh MPOIECC BbIICICHUS
Yy PaCTEHUH U )KUBOTHBIX.

Paznmuate Ha n300pakeHUsX (CXxeMax,
TabnuIax, MyJsKax) BbIICIUTEILHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHHU3M
GyHKIMOHUPOBaHUS HEPPOHA; POIIECC
o0pa3oBaHus MOYH.
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VY cTaHaBIMBATH B3AMMOCBSI3U MEKITY
CTPOEHUEM OpPraHOB BBIAECICHUS U UX
(YyHKUHSIMU B OpraHU3Me

9.11

3amura y opraHu3MoB

3ammTa y OpraHu3MoOB. 3alluTa
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Crnopsl 6akTepuil U IUCTHI
NpOCTEUIINX. 3aluTa y

MHOT'OKJIETOYHBIX pacTeHuil. Kyrukyna.

CpencTBa NacCUBHOM U XUMUYECKON
3amuThl. GUTOHIUABL.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI 1 UX
IIPOU3BOJIHBIE. 3alIUTa OPTaHU3MAa

ot Oosnie3Heil. IMmyHHas cuctema
yenoBeka. KileTouHbli 1 ryMOpaJIbHBIN
MMMYHHTET. BpOKIeHHBI

1 TIPUOOPETEHHBIN crieIupUIecKuii
UMMYyHUTET. Teopus KIOHAIBHO-
cesnekTuBHOro uMmynurera (I1. Dpnux,
@®.M. beprer, C. Tonerasa).
BocnanurenbHble OTBETHI OPTaHU3MOB.
Ponp BpOKIEHHOTO UMMYHUTETA

B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.
JlemoHCTpauuu

Tabauywl u cxemol.: «Koxay,
«Ummynurter», «CTpoeHue cTedsny,
«CTpoeHure JINCTOBOM INTACTUHKI

PackpsIBaTh cozep:kaHre TEPMUHOB

Y MTOHATHN: KaIICyJIa, 3HI0CI0pa, LIUCTA,
KYTHKYJIa, CPECTBA NaCCUBHOU
3aIUTHI, CPEACTBA XUMUYECKOM
3aILUTHI, KO’KHBIE TIOKPOBBI,
UMMYHUTET, UIMMYHHAasl CHCTEMA,
AHTUT€H, aHTUTEJO.
XapakTepu30BaTh BUJIbI 3AILNTHI

y OJTHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MTOKPOBOB U MX MPOU3BOJAHBIX.
Pa3nnuathk Ha M300pakeHUAX (cXxemax,
TabJIMIaxX, MyJIsSKax) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB 3aLUTHI U UX
(GyHKUMSIMU B OpraHU3Me
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9.12

PaznpaxxumMocTb
Y PEryJISIIUS
Yy OpraHu3MOB

PaznpaxxumocCTh 1 perynsauus

y Opranu3mMoB. Pa3zapaxumMocTsb

Y OJJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pazapa>kuMoCTh U peryisuus
y pacteHuid. PocToBbIe BellecTBa U UX
3HAYCHUE.

HepBHas cuctema u pediexkropHas
peryJsnus y >kuBoTHbIX. HepBHas
CUCTEMA U €€ OTAEIbIl. DBOJIIOLHOHHOE
YCIIO)KHEHUE CTPOCHUS HEPBHOMU
CUCTEMBI Y JKUBOTHBIX. OTIEIbI
T'OJIOBHOI'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedIIeKCHl.

['ymopanbHas perynsuus

Y SHIOKPUHHAs CUCTEMA KUBOTHBIX

1 yesoBeka. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lelicTBue
rOpMOHOB. B3auMoOCBs13p HEpBHOU

Y SHJIOKPUHHOM cucteM. [ umoranamo-
runo@u3apHasi CUCTEMA.
JlemoHCTpanuu

Topmpem: . 11. I1aBinos.

Tabauysl u cxemvi: «CTpOSHHUE TUIPHDY,
«Crtpoenue mianapun», «BHyTpennee
CTPOCHME JT0KIEBOTO YEPB»,

PackpbIBaTh cofiepkaHNe TEPMUHOB

Y TIOHATHN: pa3apa>kKuMOCTBh,
peryisiuus, TAKCUChI, POCTOBBIE
BELIECTBA (AyKCHUHBI), HEPBHAs CUCTEMA,
pedaexkTopHas peryasnus, pediekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEXKYTOUYHBINA MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOJO0ITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IyMOpPaJIbHASI PEryJIsiLUsl, TOPMOHBI,
SHAOKPHHHASI CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CUCTEMa.
XapakTepu3oBaTh pa3ApaKUMOCTh

Y OJTHOKJIETOYHBIX OPraHU3MOB

U pedIECKTOPHYIO PETYIISIHIO

Y )KMBOTHBIX.

Paznmuuate Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsKax ) HEPBHYIO CUCTEMY
U €€ OTIEJbl; OT/AEJIbI TOJIOBHOIO MO3Tra
MTO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALIMIO
Y )KMBOTHBIX.

Pasznuyars Ha M1300pakeHUsIX (CXeMax,
TabNMIaX, MyJISKax ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3bl S9HAOKPUHHON
CUCTEMBI YEJIOBEKA U BbIPA0AThIBAEMbIE
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«HepsHnas cucrtema pbio», «HepBHas
cucTema JIArymkmn», «HepBHas cucrema
npecMbIKaromuxcsy, «HepBHas
cucrema ntuiy, «HepBHas cucrema
MJIEKOnUTarmux», «HepBHas cucrema
4eJI0BEKa», « JHAOKPUHHAS CUCTEMAY,
«Pediiexcy.

ObopyaoBaHme: MOJIEIIU FOJIOBHOTO
MO3Ta Pa3JINYHbIX )KUBOTHBIX

UMU TOPMOHBI.
OmnwuceiBaTh A€MCTBHE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPraHOB HEPBHOM

¥ SHIOKPUHHOM CUCTEM H HX
(GYHKIIUSIMU B OpTaHU3ME.
XapaKkTepu30BaTh IBOJIOLUOHHOE
YCIIO’KHEHHE CTPOCHHSI HEPBHOM
CHCTEMBI Y )KUBOTHBIX

HToro gyacos 1mo teme 17
10 | Tema «PASMHOXEHUE U PABBUTHUE OPI'"AHU3MOB»
10.1 | ®opmbI pa3MHOKECHHSI 1 DopMbI pa3MHOKEHUSI OPTaHU3MOB: PackpeIiBaTh cojiep:kaHre TEPMUHOB
OpTraHu3MOB Oecrojoe (BKII0Yas BEreTaTHBHOE) Y TIOHATHUH: Pa3MHOXKEHHUE, TPOCTOE

u nosioBoe. Bujpl Oecrosioro
Pa3MHOXKEHUS: IOYKOBaHUE,
CHOPYJIALIMS, (PparMeHTalus,
KJIOHUPOBAHMUE.

JleMoOHCTpaLun

Tabauywvl u cxemovi: «BereTaTuBHOE
pasMHOXeHuey, « Turmbl 0ecronoro
pa3MHOXEHUs», «Pa3MHOXKEeHUE
XJIaMHUJIOMOHAbI», « Pa3MHOKEHHE
ABIJICHBD, «Pa3MHOKEHUE TUIPBI»

JIeJIeHHE, TOYKOBAHUE, CIIOPYJISALINS,
BErE€TaTUBHOE PA3MHOKEHHE,
(dbparmeHTalys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30ul (CIepMHil), SUIIEKIeTKa,
3UroTa, KOHBIOTALIHSL.

[lepeuncnarb 0COOEHHOCTH OECTIOIOro
Y [TOJIOBOT'O PAa3MHOKEHHSI OPraHU3MOB.
XapakTepu3oBaTh CyIHOCTb U (HOPMBI
0ecrooro pa3sMHOKEHHSI OPraHU3MOB;
OHoIorHuecKoe 3HaueHue OecroIoro
Pa3MHOXKEHUS.

Paznuyate cniopy kak
CHEUATN3UPOBAHHYIO KIIETKY,
MpeaHa3HaYeHHYIO JJ1s 0€Crooro
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Pa3MHOKEHUs, U CIIOPbI OAKTEpHUid.
OOBICHATH IPEUMYILIECTBA TOJIOBOTO
Pa3MHOXKEHUS HaJl OECITOIBIM.
PackpsiBaTh posIb KIIOHUPOBAHUS

B CEJICKIIUU U CEIIbCKOM XO35ICTBE

10.2

[losoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaauu
Meno3a. [loBenenue xpoMocom

B Meio3e. Kpoccunronep.
buosoruueckuii cMbIca Meiio3a U
MOJIOBOTO Tporecca. Menos u ero
MECTO B )KU3HCHHOM IIUKJIC
OPTaHU3MOB.

JleMoOHCTpaLun

Tabnuywl u cxemvt: «Mero3y,
«XpPOMOCOMBD»

PackpbIBaTh coziep:kaHrie TEPMUHOB

Y IIOHSATUN: MEH03, OMBAJICHTHI,
KPOCCHUHTOBEp, MHTEPKUHE3,
HE3aBUCHUMOE pacIpe/ICIICHUE;
KPOCCHHTOBED.

PazanyaTe Ha n300pakeHUsIX (CXxeMax,
Ta0JIUIIax ) U MUKpOIIpernapaTax 3peiibie
MIOJIOBBIC KJIETKH MJICKOTTUTAIOIINX

Y OpraHbl pa3MHOKEHHUS BBICIIINX
pacTeHui.

PackpeiBaTh CyniHOCTh M€1i03a,
XapaKTEePU30BaTh €ro OTACIbHbIC
CTaJIUHU.

OnpenensaTh MECTO Meio3a

B )KU3HEHHBIX ITUKJIAX Pa3IUIHBIX
OpraHU3MOB.

OOBACHITH OMOJOTHICCKHUI CMBICTT
KPOCCHUHTOBEpA, OMKUCHIBATH €TO
MEXaHH3M.

CpaBHMBATh MEHO3 C MUTO30M;
pazauyaTh OTACIbHbIC UX CTAIUU

Ha MUKpOIIpenaparax u n300pakeHUsIX
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(cxemax, Ta0nHIax).
PackpbIBaTh 3BOJIOIMOHHOE 3HAYCHHUEC
MIOJIOBOTO Pa3MHOKECHHUST OPTaHH3MOB

10.3 | 'ameTorenes. [IpenzapopiiieBoe pa3BUTHE. PackpbIBatTh cojiepKaHue TEPMUHOB

OO0pa3zoBaHue ['amerorenes y )kuBoTHbIX. [10s10BBIE Y TIOHATHI: TAMETOTEHES,
U Pa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U pa3BUTHE criepMaToreHes3, 00reHe3, CEeMEHHUKH,
KJIETOK MOJIOBBIX KiIeTOK. CriepMaroreHes SUYHUKU, CTIEPMATOTOHUH,
n ooreHes. CTpoeHHe NOJOBBIX KJIETOK. | CIIEPMATOLUTHI, CIIEPMATH/IHI,
On010TBOpEHKE U YMOPUOHATILHOE CIIEPMATO30U/Ibl, OOTOHUH, OOIUTHI,
pa3BUTHE >XUBOTHBIX. CIIOCOOBI MOJISIPHBIC TEJIbIIA, SIMIEKIIETKA,
OIUIOIOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [[apTeHorenes. [lepeuncnsaTh CTaAuu raMeToreHe3a
JleMoOHCTpaLun Y ’KUBOTHBIX.
Tabauywl u cxemol: «I'amerorenesy, OnuceIBaTh MpPOIECC TraMETOTEHE3a
«CTpoeHue aIeKIeTKu U €ro MEepUO/Ibl, CTPOEHHE MOJOBBIX
U CIIEpPMATO30HIA». KJIETOK.
Oo6opynoBanme: cBETOBOM MUKpOCKoT; | Pasnuuars OCOOEHHOCTH
MUKPOTIpEnapaThl SUIEKIECTOK U criepMaToreHe3a U 0oreHesa.
CIIEpPMAaTO30MI0B. OnuceIBaTh MPOLECCH OCEMEHEHUS
JlaGopaTopHas padora «13yueHue Y OIUIOAOTBOPEHUS], Pa3HbIE BAPUAHTHI
CTPOCHHUSI MOJIOBBIX KJIETOK HAa TOTOBBIX | MAPTEHOI€HE3a
MUKpOIIpenapaTax»

10.4 | MaauBuyampHOE NuauBruayanbHOE pa3BUTHE PackpbiBaTh coJiep:KaHUE TEPMUHOB
pa3BUTHE OpraHu3MOB (OHTOTEHE3). Y MOHSITUI: OIJIOOTBOPEHHE, 3UTOTA,
OpPTraHU3MOB — DOMOpuoIOTHS — HayKa O Pa3BUTHH 0J1acToMep, aKpOCOMHAs peaKIus,
OHTOI'CHE3 opranu3moB. CTaauu 5MOproreHes3a MIPOHYKJIEYC, MAPTEHOTECHE3,

YKUBOTHBIX (Ha MpUMepe JISATYIIKH).

aMOpHOTeHE3, TpobeHue, O1acTya,
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Hpobnenue. Tumsl gpodrieHusl.
OcobenHoctr ApoOIICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyisius). 3akiagKa
OpraHoOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHUE YacTen
Pa3BUBAIOILIETOCS 3aPO/IbIIIa
(aMOpuoHasIbHAS UHAYKITUS ). 3aKiIaaKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT UEPAPXUYECKUX
B3aUMOJCUCTBUN I'eHOB. BinsHue

Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHbIX (PAKTOPOB OKPYIKAIOIIEH
CpEbl.

JemoHCTpanuu

Hopmpem: X. lllneman.

Tabauywl u cxemol: «OCHOBHBIEC CTAIHH
OHTOT€HE3a».

OobopynoBanne: moaenb «L{uki
Pa3BUTHS JIATYIIIKN

MOpyJia, racTpyJjia, Herpyna,
OpraHoreHes, 3KTojiepMa, Me30/iepma,
DHTOJZIEpPMA, IIEJIOM, HEpPBHAS TPYOKa,
Xxopza, KulieuHas Tpyoka.
Onpenenstb SMOPUOHATBLHBIN MEPUOJ
Pa3BUTHS OPraHU3Ma U OMKCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTH
npoOeHus — 00pa3oBaHUe
OJTHOCJIOMHOTO 3apO/IbIIIa — OJIacCTyIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJINYECTBA J)KEJITKA B IHLEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl AUPHEPSHIIMPOBKU
TKaHeil, 00pa30BaHMs OPTaHOB U CUCTEM
OpTaHoOB.

XapakTepu30oBaTh PETYJIALUIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIIUIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OOG0CHOBBIBATH BPEJTHOE BO3/ICHCTBUE
Ta0avyHOTO JIbIMA U aJIKOTOJISA Ha XOJ
HMOPUOHAIILHOTO

Y IOCTAMOPHOHAIILHOTO Pa3BUTHS
OpraHusma 4ejoBeka

10.5

Pocr u passurtue
YKUBOTHBIX

PocT u pa3BuTHE JKUBOTHBIX.
[TocToMOpHrOHATBHBIN TTEPHO/T.

PackpbiBaTh cogepkaHue TEPMUHOB
U TIOHSITUM: OHTOI'CHE3,
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[IpsiMmoe u HenpsIMOe pa3BUTHE.
Pa3Butue ¢ meramopdozom

y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bHOJOrnuecKkoe 3Ha4YeHNE
IIPSAMOTO W HEMPSIMOTO Pa3BUTHUSA, UX
pacrpocTpaHeHue B npupoe. Tumsl
pocTa KUBOTHBIX. DAKTOPHI PETYJIALINN
pOCTa ’KMBOTHBIX U 4esoBeka. Craanu
NOCTAIMOPUOHAIBHOTO Pa3BUTHS

y KUBOTHBIX U 4esloBeKa. Ilepuonasl
OHTOTreHe3a yenoBeka. CtapeHue

U CMEPTh KaK OMOJIOTUYECKHE
ITPOLIECCHI.

JlemoHCTpanuu

Tabnuywvl u cxemoi: «Ilpsimoe

Y HEMIPSIMOE pa3BUTHEY, «Pa3BuTtne
MAaMCKOro )XyKa», «PazButue capanumny,
«Pa3BuTne JArymKm».

IIpakTnueckas padora

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

MOCTAMOPHOHAIBHOE PA3BUTHE,
MeTamop(o3, TMUMHKA, POCT, CTApEHUE,
CMEpTh.

XapakTepu30oBaTh NOCTIMOPHUOHAIBHBIN
NEPUOJ Pa3BUTHS OpPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €T0 MEPUOJIbI.

N3narats conepkaHue Teopui
CTapeHus! OPraHU3MOB.

OOBIICHATH OMOJIOTMUECKHUI CMBICIT
pa3BUTHS ¢ MeTaMop(dho30M

10.6

PasMHOXeHue
Y Pa3BUTHUE PACTECHUM

Pa3zMmHOkeHHE U pa3BUTUE PACTECHUM.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIUKJIE PACTECHUM.
OO6pazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHuu.
Onnoa0TBOPEHUE U pa3BUTHE

PackppiBaTh cofepkaHue TEPMUHOB
U TIOHATHI: TameTodur, criopodur,
aHTEPHUJINU, aPXECTOHHUH, 3aPOCTOK,
Meracropa, 3apOoJIbIIEeBbIN MEIIOK,
CHUHEPTHUIBI, aHTHIIO IbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
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pacTUTENIBHBIX OPraHU3MOB. JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii. OO6pa3oBaHUE U pa3BUTHE
ceMeHU.MexaHU3MBbl PETYJIAIUN
OHTOTE€HE3a Y PACTEHUU U )KUBOTHBIX.
JdemMoHcTpauuu

Ilopmpem. C. I'. HaBaiuH.
Tabauysl u cxemoi: «JIBoHHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», «  KU3HEHHBIN LUK
MOPCKOM KaIycTbl», « KU3HEHHBI
UK MXa», «KW3HEHHBIN TUKIT
ManOPOTHHUKAY, « KM3HEHHBIN LIUKJI
COCHBI».

Jlaboparopnasi padora

«CTpoeHune OpraHoB pa3MHOXKEHUS
BBICILINX PACTEHUI»

OILIOIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, TeprO/Ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepu3oBaTh 0COOCHHOCTU
0€ecrooro u Mojao0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boienste 0coOeHHOCTH MTPOTEKaHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHHIA.
OnuceIBaTh MPOLIECC ABOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OIUIOZJOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

Hrtoro yacos 1o teme 8
11 | Tema «I'eHeTHKA — HAyKa 0 HACJIEICTBEHHOCTH W N3MEHYHBOCTH OPTraHNU3MOB)»
11.1 | Uctopus cranoBieHus | 1 HcTopusi CTaHOBJICHHS U Pa3BUTHS PackpbIBaTh cofiepikaHue TSPMHHOB

U Pa3BUTHS T€HETUKH
KaK HayKd

I€HETUKH KaK HayKu. PaboThl

I'. Menpens, I'. ne ®pusa, T. Moprana.
PoJib 0OTEUECTBEHHBIX YUEHBIX

B Pa3BUTHH I'eHeTUKHU. PaboThI

H.K. Konsuosa, H.M. BaBuiosna,

U TIOHSITUM: TeHETHUKA, T'CH.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUHU
BO3HUKHOBEHHS T'€HETUKH.
XapakTepu30BaTh OCHOBHBIE 3TAIlbI
Pa3BUTHs TEHETUKU KaK HAyKU
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A.H. Benosepckoro, I'./]. Kapnieuenko,
FO0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JleMoOHCTpaL U1

Topmpemuwi: I'. Mennens,

I'. le ®pus, T. Mopras,

H. K. Komasnios, H. 1. BaBuios,

A. H. benosepckuii, I'. /[. Kapnieuenko,
1O. A. ®ununueHko,

H. B. Tumodeer-PecoBckuit

11.2

OCHOBHBIC TOHITHS U
CHUMBOJIBI TCHCTHUKN

OCHOBHBIC T€HETUYECKHUE TTOHSATHS

1 CUMBOJIBI. I 'OMOJIOTMYHBIE
XPOMOCOMBI, aJICJIbHBIE TEHHI,
aJbTEPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBIN U PELICCCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
qucTas JUHUS, THOPUIABI, TECHOTHII,
dbenotun. OCHOBHBIE METOIbI
TE€HETUKHU: THOPUI0JIOTUYECKUH,
IIUTOJIOTUYECKUI, MOJIEKYJIIPHO-
TeHETHYECKUM.

JleMoOHCTpaLun

Tabauywvl: «MeTobl TCHETUKHY,
«CXeMbI CKpEIIMBAHUS.
Jlaboparopnasi padora
«JIpo3oduiia kak 00BEKT FeHETUIECKUX
HUCCIJICTOBAHUIN

PackpriBaTh copepkanue TEpMUHOB

Y IOHATHUI: HACIEJICTBEHHOCTb,
HACJIEJI0BAaHUE, U3MEHYUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, AJIJICTIbHBIC T€HBI (aJIJIeIN),
aJbTEpPHATUBHBIE TPU3HAKH,
FOMO3HUTI0Ta, FTETEPO3UTOTA,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIMHUSI, TUOPHUJIBI.
[Tosb30BaThCSI FEHETUYECKOM
TEPMHUHOJIOTHUEN U CUMBOJINKOU

IUIS1 3aIIMCH CXEM CKpELIMBaHUSA

Hroro yacoB nmo teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHOrnOpuIHOE CKpEIIBAHUE. PackprIiBaTh cosiepxaHne TEPMUHOB
HacJIeJOBaHUS ITepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSATHI: MOHOTHUOPHIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUAOB MEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJjeHus. [IpaBuno JOMUHUPOBaHUS. | JOMUHUPOBAHKE, PACIICILICHUE
CKpEILINBAHUE Bropoii 3akon Menzaens — 3akoH IIPU3HAKOB.

pacIleIUIEeHHUs] TPU3HAKOB. OnuceiBaTh onbITH ['. Menaens
[{utonornyeckre OCHOBBI 110 U3YYEHUIO HACJIEAOBAHUS OJTHOM
MOHOTHOPHUIHOTO CKPEIIUBAHMS. naphbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI TaMeET. [TpuBoUTH (hOPMYJIMPOBKHU IEPBOTO
JlemoHCTpanuu 1 BTOpOTo 3akoHOB I'. MeHiens (3akoHa
Topmpem: I'. Mennemnb. eauHo00pa3usl THOPHJIOB IIEPBOTO
Tabauywl u cxemwi: «IlepBblit 1 BTOpON | MOKOJIEHUS, 3aKOH PaCILIECTICHUS
3aKOHbI MeHaens». MPU3HAKOB) U OOBACHSITH HX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUISL IEMOHCTPAIUK 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBaHUs U pellaTh FEHETUYECKUE
MOKOJICHUS U PACIICIUICHNS MPU3HAKOB; | 337ja4l HA MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKpPOIIpEnapar: | CKpeluBaHue

«/Ipo3odumnay.

IIpakTnueckas padora «13yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpENIMBaHus y APO30(DUITBD)

12.2 | Ananusupyroiiee 1 AHaIM3UpYIOLIEe CKPEUUBAHUE. PackpbiBatTh cojiepKaHue TEPMUHOB
CKpELBaHUE. [TpomexxyTOUHBIN XapaKTep Y MIOHATUM: aHAJIIM3UPYIOLIIECE
Henonnoe HacnenoBanus. Pacuiennenue CKpELIUBAHUE, HETTOJIHOE
JIOMUHUPOBaHUE MPU3HAKOB MIPU HEMOJIHOM JOMUHUPOBAaHUE, KOJOMHUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabnuIlbl U cXeMBbl: « AHATH3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

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

12.3

Jurubpuxoe
CKpELBaHKE

JurubpuaHoe ckpemniuBanue. TpeTuid
3aKOH MeHzens — 3aKOH HE3aBUCHUMOTO
HaCJICIOBAaHUS IPU3HAKOB.
[HuTonornyeckue OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHMUS.
JleMoOHCTpaL U1

llopmpem: I'. MeHzenb.

Tabauywl u cxemwl: «Tpetnii 3aKoH
Menneins».

Oo6opynoBanme: MOJICIb

JUISL IEMOHCTPALAK 3aKOHA
HE3aBUCUMOTO HACIEIOBAHUS
IIPU3HAKOB; CBETOBOM MUKPOCKOIT,
MuKpornpenapar «Jpo3odumay.
IIpakTuyeckas padora

«M3yuenue pe3ynpTaToB
JTUTUOPUIHOTO CKPEIIUBAHUS

y 1p030huUITbDY

PackpriBaTh coziepKaHue TEPMUHOB

U TIOHSATHUN: TUTUOPUTHOE
CKpelluBaHue, (PEHOTUMMYECKUM
paauKai.

OnuceiBath onbITh ['. MeHnens

10 U3YYEHUIO HACIIEAOBAHUS

JIByX Map MPU3HAKOB y ropoxa
MTOCEBHOTO.

[TpuBoauTH HOPMYITUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBHCUMOTO HACIIEIOBAHUS
MIPU3HAKOB) U OOBSICHITH €T0
[UTOJIOTUYECKUE OCHOBHI.

[IprMeHATP MaTEMATUYECKHIA

pacyer ¢ MOMOoILbI0 (PEHOTUITUYECKOTO
paguKalia i METO/1a EPEMHOKEHUS
BEPOSATHOCTEW BAPUAHTOB PACIICTICHUS
MIPU3HAKOB Y IOTOMKOB 110 (PEHOTHUITY
Y TEHOTHUITY.

CocTaBisTh CXEMbI AUTHOPUTHOTO
CKpEILUBAHUS U PEIIaTh FTEHETUYECKUE
3a/1a4M Ha JUTUOPUIHOE CKPEIIMBaHUE
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12.4 | CuerienHoe CuenieHHOE HacleIOBaHUE IPU3HAKOB. | PackpbIBaTh colepKaHue TEPMUHOB
HACJIEI0BAHKE Pa6otsl T. Moprasna. CiieruieHHoe Y MIOHATHI: CLIETUIEHHOE HACJIEJOBAHNUE,
MIPU3HAKOB. HaCJIEJOBaHUE I'€HOB, HAPYIIEHUE HapyILIEHUs CUEIUICHHS T€HOB,
XpOMOCOMHas1 TEOPHSI CUEIJICHUS] MEX Ty T€HAMH. KPOCCHUHTOBEp, PEKOMOUHAIIUS T€HOB,
HACJIEICTBEHHOCTH XpOMOCOMHasI TEOPHsI F€HETUYECKUE KAPThI, MOPTaHU/IA.

HACJIEICTBEHHOCTH. [TpuBoUTH HOPMYITUPOBKHU 3aKOHOB
JlemoHCTpauuu Moprana (3akoHa CIEIIIEHHOTO
llopmpem: T. Mopras. HACJIEIOBAHUS T€HOB U 3aKOHA
Tabauywl u cxemol: «CuerIeHHOE HapyIlICHUS CLETVICHUS MEXIY T€HAMMU )
HACJICJOBAaHNUE MPU3HAKOB 1 OOBSACHATH UX LUTOJIOTMYECKUE
y APO30(UITBD». OCHOBBI.
OobopynoBanme: MOJICIb IIepeuncisaiTb OCHOBHBIE TIOJIOKEHUS
JUISL IEMOHCTPALAN CUEIIIIEHHOTO XPOMOCOMHOU TEOPUHU
HACJICIOBAHUS IPU3HAKOB. HACJIEACTBEHHOCTH.
Pemath reneTuueckue 3aaaun
HAa CLIENJIEHHOE HACJIETOBAHUE T€HOB
Y HapyIIEHUE CUETUICHUS] MEXIY
reHaMu
12.5 | I'eneruka moma I'enernka nosia. XpoMOCOMHBIN PackpsIBaTh cozep:;kaHue TEPMUHOB

MEXaHHU3M ONPEACIICHUS OJIA.
AYTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIil U TETEPOTAMETHBIN
noJ. I'enernueckas CTpyKTypa
ITOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JemoHCTpanuu

Tabauywvl u cxemwvi: «I'eHEeTHKA MO,

Y TIOHSITUNA: ayTOCOMBI, I0JIOBBIE
XPOMOCOMBI, TOMOTAaMETHBIN MOJI,
reTepOraMeTHBIM IOJ.

OOBSACHITH XPOMOCOMHBIN MEXaHU3M
OTPENIEIICHUS T10JIa Y OPTaHU3MOB.
[IpuBOAMTE IPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
CocCTaBIIATh CXEMBI CKPELIMBAHUS

86




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

«Kapuoturm uenoeka», «Kapuotun
npo3od by, «KapuoTumn nTUIbD

U peliaTh reHETHYECKUE 3a1a9u
Ha HacJIeJ0OBaHUE PU3HAKOB,
CLIETIJIEHHBIX C ITOJIOM.

[TpuBOIUTH IPUMEPHI TE€HETHUYECKIX
3a00s1eBaHUM U 1€(PEKTOB

Y OpraHu3MOB, CBA3dHHBIX C IIOJIOBBIMHU
XpoMoCoOMaMH

12.6

['enoTun kak
[HeJI0OCTHAsA cCUcTEMA

['eHoTHN Kak 1I€10CTHAS CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
JiericTBUE reHa. MHOKECTBEHHBIN
ajutenn3M. BzanMoenicTteue
HeaJJICJIbHBIX T€HOB.
KoMruieMeHTapHOCTb.

Onucras. [Tonumepusi.

['eHEeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTEHUM, )KHUBOTHBIX

U YeJIoBeKa, a Takke (U3U0JTOTHYECKUX
MPOLIECCOB, MTOBEAECHUSI U KOTHUTUBHBIX
GyHKIUH.

['eneTnyeckue MexaHU3MBbI
CHUMOHOTeHE3a, MCXaHU3MEI
B3aMMO/JICMCTBUS «XO35TUH — TTAPA3UT

U «XO3MH — MUKPOOHOM).
I'eneTnyeckue acekTbl KOHTPOJIS

Y U3MEHEHUS HACJICACTBCHHOM
nH(pOpMAaIHU B TOKOJICHHUSIX KIETOK

Y OPTaHU3MOB.

PackpsiBaTh copepkaHue TEPMUHOB

U TTIOHSITHUI: MHOKECTBECHHOE JICHCTBHE
reHa (TuieiioTpornus),
KOMILJIEMEHTAPHOCTb, JIIACTA3,
MTOJIAMEPHS.

OnpenensaTe GopMbl B3aMMOICHCTBUS
aJJICJIbHBIX U HEAJIJICIbHBIX T€HOB.
ITpuBOANTE IPUMEPHI INIEHOTPOITHOTO
JIICUCTBHUS T'€HOB.

Pemarts reneTndeckue 3agaun

Ha B3aMMOJIENCTBUE HEAJUIEIILHBIX
ICHOB
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JleMoHCTpaLuu
Tabauywl u cxemovl: K MHOKECTBECHHBIHN
aJjieu3My; « B3anMoaeicTBrIEe T€HOBY

Wtoro yacoB no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTI)

13.1 | U3MeH4YHBOCTh 1 B3anmoieiicTBrE T€HOTHITIA U CPETBI PackppiBath cosiepskaHe TEPMHUHOB
MPU3HAKOB. BUbl npu popMupoBaHUHU (HEHOTHUIIA. Y TIOHSATHIA: ©3MECHIUBOCTb,
U3MEHYMBOCTH N3MeHYHNBOCTH IPU3HAKOB. HEHAaCJIeICTBEHHAs] N3MEHUYUBOCTD,

KauecTBeHHBIC M KOJTUYCCTBCHHBIC HACJICJICTBCHHAS N3MEHYHUBOCTb.
npu3HaKku. Bujbl ”3MEHUUBOCTH: CpaBHUBATh HEHACJIEACTBECHHYIO
HEHACJICACTBECHHAS M3MEHYHBOCTh C HACJIECICTBEHHOM.
1 HACJICACTBCHHASL. [IpuBOANTH IPUMEPHI KAYECTBECHHBIX
JleMOHCTpalUK 1 KOJIMYECTBEHHBIX MPHU3HAKOB
Tabauywl u cxemol: «Buabl OpPTraHU3MOB, POSBICHUMN
U3MCHYUBOCTH. y OPTaHU3MOB HEHACIICICTBEHHON
OOGopyaoBaHme: )KUBBIC M TepOApHBIC | M HACIIEACTBEHHON M3MEHYHBOCTH
AK3EMIUISAPHl KOMHATHBIX PAaCTCHUH;

pucyHku (dpotorpadum) >KUBOTHBIX

C pa3IMYHBIMHM BUJIAMHU U3MEHUYHUBOCTH

13.2 | MoaudbukauonHas 2 MonundukannonHas K3MEHIUBOCTb. PackpwIBaTh cosiepkaHue TEPMUHOB
U3MCHYMBOCTh Ponw cpeast B hopmMupoBaHun Y TIOHATHI: MoIu(pUKAITMOHHAS,

MO (PUKAITIOHHON U3MEHYHBOCTH.
Hopwma peakuuu nprusHaka.
BapuanvoHHbIi psii M BapualMoHHast
kpuBas (B. Moranucen).

CaoiicTBa Mou(pUKAIIMOHHOMN
U3MEHYUBOCTH.

Wiy (peHoTUMYecKas, U3MEHYHUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN PS,
BapUalMOHHAsl KPUBasi, HOpMa
pEaKIHUM TPU3HAKA,

MoauUKaIUH.

XapakTepu30BaTh CBOMCTBA
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JleMoHCTpaLuu

Tabauywl u cxemol:
«MoaudukarmoHHast ”3AMEHUYUBOCTD.
OO0opynoBaHme: XUBbIE U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkH (doTorpadun) >KUBOTHBIX

C IpuUMepaMu MOIU(PUKAIUOHHOM
U3MEHYUBOCTH.

JlaGoparopnas padora
«HMccenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON N3MEHUYUBOCTH.
[TocTpoeHne BapuallmOHHOTO pssia

Y BApUALMOHHOW KPUBO»

MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
[Toxka3bIBaTh pOJib YCIOBUN BHEIIHEN
Cpelibl B pa3BUTUU MOJIU(DUKAITUOHHON
W3MEHYMBOCTH Y OPraHU3MOB.
CtpouTh BapuallMOHHbBIE PSIJIbI

U rpauK KPUBOW HOPMBI PEAKIIUU
MIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTnmnmyeckas
W3MEHYNUBOCTb.
KomOnnaruBHas
N3MEHYHUBOCTD

I'enoTunuueckas U3MEHUYHUBOCTb.
CBoiicTBa T€HOTUIINYECKOM
U3MEHYMBOCTU. BUJIbI TEHOTMITNYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MYTAaI[MOHHASI.

KomOnHaTnBHAs N3MEHYHBOCTb.
Meli03 1 MoJIOBOM ITPOLIECC — OCHOBA
KOMOWHATHBHOM M3MEHYHUBOCTH.
Posib KOMOMHATHBHON N3MEHYUBOCTH
B CO3/IaHUU I'e€HETUUECKOTO
pazHooOpa3us B IIpeeiiax 0gHOTO
BHJIA.

JemoHCTpanuu

Tabnuywvl u cxemvt: «KomOMHATUBHAS

PackpbIBaTh cofiep>kaHle TEPMUHOB

Y TIOHSTHI: KOMOMHATUBHAS
WU3MEHYHMBOCTh, MyTallMOHHAS
U3MEHYUBOCTb, KOMOMHAIIUH, MYyTaIHH.
XapakTepu3oBaTh CBOWCTBA
Tr€HOTUITUYECKOW N3MEHUYUBOCTH.
OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KAaK OCHOBY IIPOSIBJICHHSI Y OPTaHNU3MOB
KOMOMHATUBHON NU3MEHUYHUBOCTH.
[Toka3pIBaTh Ha KOHKPETHBIX TPUMEPAX
POJIb KOMOWHATUBHOM U3MEHUYNBOCTH

B CO3/IaHUU T€HETHYECKOTrO
pa3Ho00pa3usi OpraHu3MOB B IpEJeIax
OJIHOTO BHJIA.
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W3MEHYHUBOCTBY, «Meio3»,
«OMm1010TBOPEHHE

CpaBHI/IBaTB T'CHOTUITMYICCKYTO
U3MCHYHUBOCTE C MOI[H(bI/IKaHI/IOHHOf/’I

134

MyTanmonHas
W3MEHYHBOCTb.
3aKOHOMEPHOCTH
MYTallHOHHOTO
npoiiecca.
OnureHeTnkKa

MyTanuoHHast U3MEHUMBOCTh. BUb
MyTAallWii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIC U
WHIyIMPOBAaHHbIC MyTallUu. S iepHbIC
Y TUTOIUIa3MaTHYECKUE MYTALIMH.
CoMaTh4ecKue v MoJ0BbIE MyTallUH.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOI'O Iporecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON M3MEHYUBOCTH
(H.A. BaBunos). Buesnepnas
M3MEHYMBOCTb U HACIIEICTBEHHOCTb.
JemoHCTpanuu

Hopmpemuwi: T'. Jle @pu3s,

B. Horanncen, H. Y. Bapuos.
Tabnuywvl u cxemol: «I'eHeTHYECKUE
3a00JIEBAHHUS UEI0OBEKAY, « BUObI
MYyTaLHAN».

OO0opynoBanme: )K1BbIe U repOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KkMBOTHBIX
C pa3IMYHBIMU BUAAMU
W3MEHYUBOCTH.

PackpbIBaTh cofiepkaHne TEPMUHOB
Y [TOHATUI: MyTalluH, XPOMOCOMHBIE
nepecTpoiiku (adeppaiun),
MOJITUTONIMSL, aHEYTUTOUIMS], MyTAHT,
MYTareHsl.

[IpuBOINTH MPUMEPHI MyTaLlN,
BCTPEYAKOLIUXCSl Y Pa3HBIX OPraHU3MOB.
Knaccudunmposats MyTanuuu

110 pa3HbIM OCHOBAHUSIM.

Pa3znnuathk Ha N300pakeHUAX (cXxemax,
Ta0nMIax) TeHHbIE MYTAllHH,
XPOMOCOMHBIE IEPECTPONKH PA3HBIX
BHJIOB: JIEJELNH, TyTUINKALUH,
TpPaHCJIOKAIMKN, UHBEPCUM; TEHOMHbBIE
MYTalHH.

CpaBHuBaTh MeX1y cO00M MyTanuu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTalMOHHOW H3MEHYUBOCTH.
HaspiBaTe IpuyMHbBI MyTaLINM,
BBISIBJISITH UCTOYHUKU (PAKTOPOB-
MYTareHOB B OKPYKarOIIEH cpelie
(KOCBEHHO).

[IpuBoauTH HOPMYIMPOBKY 3aKOHA
TOMOJIOTHYECKUX PSIJIOB
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IIpakTuyeckas padora
«MyTtauuu y 1po30¢ussl (Ha TOTOBBIX

M HACJIEACTBEHHON U3MEHUYNBOCTH
H. 1. BaBuiioBa 1 000CHOBBLIBATH €I'0

MUKpOTIperaparax)» 3HAYEHUE VISl MPAKTUKH CEITHCKOTO
XO03SIMCTBA
Hroro gacoB mo Teme 6
14 | Tema «I'eHeTHKA YesI0BEKA»

14.1 | I'eneTrka 4YemoBeEKa. 3 Kapuotun uenoBeka. MexaynapojHas | PackpeIBaTh cojiepkaHue TEPMUHOB
MeTo b1 porpamMma McCleIOBaHus FTeHOMa Y TIOHATHIA: CCKBEHHPOBaHUE, KapTa
MEIUIIMHCKON qesroBeka. MeTo bl H3yUeHUsI TCHETHKH | XPOMOCOMBI, TPOOaH1, HaCJIeICTBEHHBIE
T€HETUKH YEJIOBEKa: TCHEATOTMYCCKHUH, 0omne3Hn (MOHOTEHHBIC, TTOJTUTCHHEBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MONYJISILIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHIA.
CoBpeMEHHOE OIpeICTICHUE TE€HOTUIA!
MOJTHOIT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomomipto I11[P-ananu3a.
HacnencrBenHbie 3a00J1€BaHUS
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oone3nu uenoBeka. bone3nu

C HaCJICICTBEHHOM
MPEIPACIIONIOKEHHOCTHIO. 3HAUYCHUE
MEIUIIMHCKOU T€HETHKH

B IIPEIOTBPAIICHUU U JICYCHUU
TeHETUUECKHUX 3a00J1eBaHMI YCIIOBEKA.
Meauko-reHETUIECKOE
KOHCYJIbTUpOBaHuE. CTBOJIOBBIE

T€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHUE,
IOPOI0Basi AMArHOCTHUKA, aMHUOLICHTES.
[lepeunciaTb 0COOEHHOCTH U3yUEHHUS
TEHETUKH YEJIOBEKA U METOIbI
MEIUIMHCKOW T€HETUKH.
XapakTepu3oBaTh METOAbI U3YUECHUS
IF€HETUKH YeJI0BEKa (TeHEATIOTHYECKHI,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OmnuceIBaTh 11111, 3a/1a41

Y TOCTHXKEHUS MEXTyHAPOIHOM
nporpamMMmsl «I'eHoM yesroBeKay.
Paznmuate Ha M300paXkeHUsX (CXxemax,
TabnuIax) KapThl XPOMOCOM
(rereTmyeckue, GU3NICCKUE,
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kJeTku. [IoHsATHE «T€HEeTHYEeCKOoro
rpy3a». DTUYECKUE aCIIEKThI
UCCJIEI0BAHMI B 001aCTH
peaaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue hakTOPbI HOBBIIIICHHON
qyBCTBUTEJIIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEN Cpeibl.
['eHeTnyeckast IpeapacoNoKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoOHCTpaLun

Tabauywl u cxemwvr: «Kapuortun
4eJioBeKay, «MeToIbl n3y4eHus
TEHETHKH YeJI0BeKay, «['eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTuyeckas padora
«CocTaBieHHE U aHAIU3 POAOCIOBHON

CHKBEHCOBBIC).

OnuchIBaTh METOJIbI COBPEMEHHOTO
ONpeeIeHNs TEHOTUIIa OpraHnu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHKE, B TOM UHCIIC

¢ nomoupro I II[P-ananu3a.
XapakTepu30oBaTh HACIEACTBEHHBIE
3a00JIEBaHMS YEJIOBEKa U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKa M 00JIC3HU

C HACJICJICTBEHHOM
MPEAPACIONO0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIeICTBEHHBIMHU 3a001€BaHUSIMHA
YyeJIOBEKa M MX TeHETHYECKOM OCHOBOM.
OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
Ir€HETUYECKOT0 KOHCYJIbTUPOBAHUS

B MPEIOTBPAIIICHUU U JICYCHUHU
HAacCJIeICTBEHHBIX 3a00JICBaHUU
YyeJIOBeKa

HTtoro uacos no teme 3
15 | Tema «CeneKkuusi OpraHu3MoB»
15.1 | OcHOBHBIE MOHATHS 1 JloMecTUKanus U CeNeKIus. PackpriBaTh coepkaHre OCHOBHBIX

CCJICKIIMH

3apoKAEHUE CEeNEKIUN
U JJOMECTHUKAIUU. Y YCHUE

TOHSATUM: CEJICKIUS, TOMECTUKAIINS,
MIPUMUTHUBHAS CEJICKIIUS,
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H.W. BaBunosa o IlenTpax
MPOUCXOXKICHUS U MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
#UBOTHBIX. COpT, mopoAa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJIEJICTBEHHON N3MEHYHBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JleMoOHCTpaL U1

Ilopmpemui: H. 1. BaBuios,

H. B. Muuypumn, I'. /1. Kapneuenxo,
I1. I1. JIykbsinenko, b. JI. Acraypos.
Tabauyvt u cxemoi: «lL{eHTpBI
MPOUCXO0XKIEHUS U MHOTO00pa3us
KYJbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJIEZCTBEHHOW N3MEHYUBOCTH.
Jlaboparopnasi padora
«M3yyenne copToB KyJIbTYpPHBIX
PACTEeHHI U OPOJ TOMAITHAX
KUBOTHBIX)

KOMOWHATUBHAS CEJIEKITUs, COPT,
opoAaa, NTaMM.

ITepednciasiTh OCHOBHBIE ATAIIBI
Pa3BUTHS CEIEKIIMU KaK MpoIiecca

Y HAYKH.

XapakTepu30BaTh COACPKAHUE
yuenusa H. U. BaBuiioBa

o LlenTpax mpoucxoxaIcHus

1 MHOT000pa3us KyJIbTYPHBIX
pacTeHui.

IToka3biBath LIEeHTPBI MPOUCXOKICHUS
1 MHOT000pa3us KyJIbTyPHBIX
pactenui u LleHTpsl foMecTUKAIIUN
JIOMAIIIHUX )KMBOTHBIX HA KapTe
MUPa, CBS3bIBATH UX MECTOMOJIOKECHUE
C OYaraMy BO3HHUKHOBEHUS JIPEBHEUIINX
ABUJIN3AIINN.

CpaBHHBATH COPT, TOPOAY, LIITAMM

C BUIaMHU-POJUYAMH.

OO60CHOBBIBATH 3HAUCHHE 3aKOHA
TOMOJIOTUYECKHX PAJIOB

B HAcCJIEJICTBEHHOW N3MEHYUBOCTU

H. W. BaBusioBa 111 CENEKIIMOHHON
paboTHI.

OnuceIBaTh MEPCIEKTUBBI
JTOMECTHUKAIIMA U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, IOPO
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JOMAITHUX KMBOTHBIX U IITAMMOB
MHUKPOOPIraHU3MOB

15.2

MeTto bl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3YUYCHUE

1 HCITOJIL30BAHUEC
TeHESTHYCCKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.
HckyccTBeHHBIN OTOOP: MacCOBBII

Y UHJAUBUIYAJIbHBIN. DTaIbl
KOMOWHAITMOHHOM CETICKITHH.
HcnbiTanue Mpon3BOAUTENEH

10 MOTOMCTBY. OTOOP 1O F€HOTHUITY

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

¢ nomonipio aHanuza JJHK.

M cKyCcCTBEHHBINM MyTareHe3 Kak METOT
CEJIEKIIMOHHOU pabOThI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak ICTOYHUK MYTaluil

y KyJIbTYPHBIX ()OPM OPTaHU3MOB.
Hcnonb30BaHWE TEHOMHOTO
pEOAKTUPOBAHUS U METOJIOB
pekomOnHaHTHBIX JIHK niis nmomydenus
MCXOJHOTO MaTepuaa JJisi CEJIEKIUH.
[Tomy4yeHne noJIUIIOUIOB.
BryTpuBugoBas rubpuanzaimsi.
biM3KkOpoACTBEHHOE CKPENTUBAHMUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeIIMBaHue, WK ayTOPUJIHT.
I'eTepo3uc u ero NpUYUHBI.
Hcnonbs3oBaHue rerepo3uca

PackpsIBaTh cozep:kaHne TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
IIPOU3BOJIUTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIINBAHUE,
WJIM UHOPUMHT, HEPOJICTBEHHOE
CKpELIMBaHUE, WU ayTOPUIUHT, YUCTAS
JMHMYSL, TeTepo3uc (THOpUAHAs cuia),
T€HOMHOE PEIAKTUPOBAHME,
HCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MyTAareHsl, HOJUIIIIONUIbI, OTAAJICHHAS
ruOpuan3alnsl, CCKBEHUPOBaHUE.
XapakTepu30BaTh OCHOBHBIE METObI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBI OTOOD

Y THOpUAMU3ALIHIO.

CpaBHUBaTh MAaCCOBBIN UCKYCCTBEHHBIN
0TOOp C MHANBUAYAIbHBIM, TOKA3bIBATh
UX 3HAYEHUE IS CEIEKLIUN
KyJIbTYPHBIX PACTEHUU U JTOMaITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPHI
OTJAJICHHOM TMOpUAN3AIINY B CENICKIUH.
OnuceiBats onbIT I'. J1. Kapneuenko

10 TIPEOJI0JIECHUIO OECTIONUS
MEXBHUI0BbIX THOPHUJIOB.
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B cenekuuu. OtnaneHHas
rubpunuzanus. [Ipeogonenue
OecruToaus MEXBUIOBBIX THOPHIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
AKUBOTHBIX.

CoxpaHeHne U N3y4YEeHHE TEHETUYECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JUKUX POAUYEN JJIsl CO3JaHUs HOBBIX
COpPTOB ¥ THOPHUIOB
CEIILCKOXO3SIICTBEHHBIX KYJIBTYD.
JleMoOHCTpaLun

lopmpemuwi: H. 1. BaBuiios,

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

Tabauywl u cxemwl: «MeTomab
cenekuun», «OtTnaneHHas
rubpuauzanus», «MyTtarenes».
JlaGopaTopHnasi padora

«3yyeHune MeTOI0B CEJIEKIIUU
pacTEeHUIN

IIpakTnueckas padora

«ITpuBuBKa pacTeHU».

IKckypcusi «OCHOBHBIE METObI

U IOCTHIKEHHUSI CEeJICKIIUU PACTCHUI

Y )KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepmy,
COPTOMCIIBITATENIbHBIN YYaCTOK,

PaznuyaTe Ha n300paxkeHusx (cxemax,
Ta0IuIax) y OTACIbHBIX
MIPEeCTAaBUTEIICH KOHKPETHOTO COpTa
1 TIOPO/JIbI XO35MCTBEHHO IIEHHBIE
MIPU3HAKHA, HEOOXOIUMBIC YETIOBEKY.
XapakTepru30BaTh POJIb CEIEKIINN

B 00€CIIeUeHUH MPOJOBOJILCTBEHHON
0e30I1aCHOCTH YEJI0BEUYECTBA.
[IpuBOANTH KOHKPETHBIC TPUMEPHI
JTOCTHKEHUN CEICKIIUU KYIbTYPHBIX
pacTeHUH U TOMAaITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO3SIMCTBO,
B JJAOOPATOPHIO arpOYHUBEPCUTETA
WJIM HAYYHOTO IIEHTPa)»

HToro yacos no teme 4
16 | Tema «bHOTeXHOIOTUs U CHHTETHYECKAST OMOJIOTUSD)
16.1 | BuorexHoorus Kak 1 OOBEKTHI, UCIIOJIB3YEMBIE PackpbIBaTh cofiep>kaHre TEPMUHOB

HayKa 1 OTpacib
POU3BOCTBA

B OMOTEXHOJIOTUH, — KJICTOUHBIC

U TKaHEBbBIE KYJbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHUS:
XJIeOOTIEUeHHE, MTOTYyUCHUE
KUCJIOMOJIOYHBIX MTPOJYKTOB,
BUHOJENHE. MUKPOOHOJIOTHYECKHIA
cunTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[TpousBoacTBO O€IKa, aAMUHOKUCIIOT
Y BUTAMUHOB.

JemoHCcTpanuu

Tabauyst u cxemwvi: «Vcroab30BaHUE
MUKPOOPraHU3MOB B TPOMBIIIJIEHHOM
MIPOU3BOJICTBE.

Jlaboparopnasi padora

«3yuenune o0beKTOB
OMOTEXHOJIOTHI.

IIpakTnueckas padora
«ITosyueHrne MOJIOYHOKHUCITBIX
MIPOJTYKTOBY.

Y IOHATHI: OMOTEXHOJIOTHS,
TpaauIlMOHHAsE OMOTEXHOJIOTHS,
MUKPOOUOJOTUUECKUN CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOTHS.
[TepeuncnsaTh HanpaBICHUS
OMOTEXHOJIOTHH, IICJIN U 3aJ1a4H,
CTOSIIIUE TIepe]] OMOTEXHOJIOTUEH.
XapakTepuzoBaTh 00BEKTHI,
HCIIOJIb3yeMble B OMOTEXHOJIOTUH, —
KJICTOYHBIC ¥ TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHEBIE METOIBI
TPaIUIIMOHHON OMOTEXHOJIOTHU

1 IOCTUXKEHUSI MUKPOOUOJIOTUUECKOM
TEXHOJIOTHH.

OO0O0CHOBBIBATh 3HAUEHUE
OMOTEXHOJIOT MU

JUISL CEJIbCKOXO03SIMCTBEHHOTO
MIPOM3BO/ICTBA
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Ikckypeus «buorexHonorus —
BAXKHEIIIasi IPOU3BOIUTEIIbHAS CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BO/JICTBO)»

16.2

OcHOBHBIC
HaIpaBJICHUs
CHUHTETHUECKOMN
OMOJIOTUH

Co3pnanue TeXHOIOT Ui

Y UHCTPYMEHTOB LIEJICHAIIPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TTOIYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COJZIEpIKAILMX HE BCTPEYAIOIIHUECs

B NpUpOAe OMOCUHTETUYECKUE MYTH.
Knerounas naxenepusi. Meto bl
KYJBTYpPbI KJIIETOK U TKAHEW PACTCHUI U
#uBOTHBIX. Kprobanku. Comarnueckas
ruopuan3aLus 1 COMaTUYECKUM
amOpuorenes. Mcnonas3oBanue
ranjoONnJIOB B CEJIEKINH PACTCHUM.
HcKycCTBEHHOE OIIIIOOTBOPEHHUE.
PexoHCTpyKIIMS SUIEKIIETOK U
KJIOHUPOBAHME KUBOTHBIX. MeTo
TPAHCIUJIAHTALIUU AJIEP KIETOK.
JlemoHCTpauuu

Tabauywl u cxemol: «Knetounas
MHXCHEPUS»

PackpriBatTh cojiepkaHue TEPMUHOB

Y TIOHSATHUM: KJIETOYHAs! UHKEHEPUSI,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJBTYPBI KIIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBLHOE
Pa3MHOXXEHUE PACTEHUM, COMaTUUECKas
rudOpuaAN3aLIns, TarIoOnbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U IMOJIMKIIOHAJIbHBIC
aHTUTEJa, METOJl TPAHCIUIAHTAIUH SI/Iep,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HanpaBJICHUS] CAHTETUYECKOU
OMOJIOTHH.

OnuchiBaTh HA KOHKPETHBIX PpUMEpPax
METO/Ibl KJICTOYHON MHKEHEPHH.
[TpuBOAUTH MPUMEPHI MCIIOIB30BAHUS
MOHOKJIOHAJIBHBIX U IMOJUKIOHAIBHBIX
AHTUTEII B MCIULIMHE.

OneHuBaTh 3HAYCHUE CUHTETHYCCKOMN
OMOJIOTHH JISI CEITbCKOT'0 X035MCTBA

Y MEIUIAHBI
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16.3 | XpomocomHast 1 XpOMOCOMHas 1 TeHHAsI HH)KEHEPUSL. PackpbIBaTh cofiepkaHNe TEPMUHOB
Y T€HHAasl UH)KEHEPUs HckycCTBEHHBIN CUHTE3 T'€HA U Y TIOHSATUM: T€HHasl HHXXEHEpus,

KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX PECTPUKIIMOHHBIE YHIOHYKJICA3bI
JHK. JloctrykeHus 1 epCIeKTUBbI (pecTpukTassbl), IUINKUE KOHLBI,
XPOMOCOMHOM U T€HHOW MHKEHEPUH. IUIa3MU/Ibl, PECTPUKIINSL,
DKOJIOTUYECKHE U 3TUYECKUE JUTUPOBaHKE, TpaHCHOpMALIHS,
po06JIeMbl TEHHOW WHKEHEPHUH. CKPUHHHT, TPAHCT€HHBIC
JleMoOHCTpaLun (reHeTHYeCKH MO (DULIMPOBAHHBIE)
Tabnuyvl u cxemol.: «I'eHHas OpTaHU3MBI.
WH)KCHEPUS» OnucsIBaTh METO/IBI

PENPOYKTUBHOTO U TEPAIIEBTUYECKOTO
KJIOHUPOBAHMS, KJIICTOUHBIC T
€XHOJIOTHH U CITOCOOBI T€HETHYECKOM
WH)XEHEPUHU.

XapakTepu3oBaTh JOCTUKEHUS TEHHOM
WHXXCHEPUH.

O1ieHUBaTh 9KOJIOTHYECKHUE

Y 3TUYECKHUE TPOOIIEMbI
KJIOHUPOBAHMS U CO3/1aHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEePCIIEKTUBBI Pa3BUTHUS

XPOMOCOMHOM Y TEHHOM

WHXXEHEPUU
16.4 | MegumuHCcKHe 1 MenumnmacKkrue OMOTEXHOJIOTHH. PackpriBaTh coneprxanue
OMOTEXHOJIOT U TEPMHUHOB U MOHSATHUIN: MEUIIMHCKAs

OMOTEXHOIOT U, METaO0OJIOMHBIN
aHaJIN3, TCHOLIEHTPUYECKUN aHAJIN3,
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IIEPCOHAIM3UPOBAHHAS MEAUIIVHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu30BaTh METObI
MeTab0JIOMHOTO U F€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [I11P-auarnocTuky; TapreTuyro
TEpaIuIo paka

HToro yacos 110 Teme 4
PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue
/1 4acoB o0ydJaronmxcs

y4eOHOTO MpeaAMeTa

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

11

BOJIIOIIMOHHAS 1
teopus Y. Jlapsuna

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

Ilopmpemuwi: Apucrorens, K. JIunue,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabnuyol u cxemol: «Cuctema >KUBOU
npupoasl (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
dbopmupoBaHUs TPUCTTOCOOICHUIA

Yy PaCT€HUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapupyta myremectsus Y. Jlapsunay,
«Haxonxu Y. JlapBuna»

PackpwIiBatTh cojiepkaHue TEPMUHOB

Y TIOHSATHI: KPEalMOHU3M, BH/I,
cucTeMaTuka, OMHapHas HOMEHKJIaTypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMIie10kIa, Jlykpenus
Kapa, /1. Pes Ha pa3zButHe ;xuBOM
MPUPOIBI.

OuenuBath Bkiajg K. JIunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJISIbI HA BUJT

u 3Bojironmio K. JIunnes, XK. b.
Jlamapka u Y. [{apBuHna.

Kputnueckn oneHmuBarthb
KPEAILMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[TepeyncnsaTh KyJabTypHO-UCTOPUUYECKUE
1 €CTECTBEHHO-HAYYHBIE MPEANOCHUIKA
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IOSIBJIEHUS 3BOJIIOLIMOHHOM TEOpUN

Y. /lapBuna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

N3narats CyliHOCTB HBOTIOLIMOHHOU
teopuu Y. JlapBuHa.

Ha3zbiBaTh ocHOBHBIE (hakThl Ouorpaduu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye cusl
HBOJIIOLIMY BHUJIOB
no Y. JlapBuny

JIBMOKyIIME CUJIbI 3BOJIIOLMU BUOB
no Y. JlapuHy (BbICOKast
MHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHU3MOB, HACJIEICTBEHHAS
U3MEHYUBOCTb, OOpHOA

3a CylIECTBOBAHUE, €CTECTBEHHBIN
¥ MUCKYCCTBEHHBINA O0TOOD).
JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemwvl: «Popmbl OOPHOBI
3a cyuiectBoBaHuey, «Iloposs
roiry0ein», «MHoroobpasue
KyJbTYPHBIX (DOPM KaIyCThI»,
«ITopobl JOMAIIHUX KUBOTHBIX,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHHUSI IBUKYIITUX CHJI
HBOJIIOLIUI

PackprIiBatTh cosiepkaHue TEPMUHOB

Y IOHSTHUI: HACIEJICTBEHHOCTb,
HW3MEHYNBOCTh, ICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyllleCTBOBAHMUE,
€CTeCTBEHHBIN 0TOOD.

N3narath CylmHOCTh yUCHUS

Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepu30BaTh ABMKYIIUE CHJIBI
ABOJIFOLIUM BUJIOB MO J[apBuUHY.
[IpuMeHSTh 3HaHUSI O ABMKYIINUX CHJIAX
ABOJIIONMH BUJIOB 110 JlapBUHY

U1l OOBSICHEHUSI MHOTOOOpa3usl BUJIOB,
MOPOJI JOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTCHUHN
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpbiBatTh cojiepKaHue TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y TIOHSATHN: TAPBUHU3M, MYTAallUH,
TEOPHUU IBOJIIOLINHU Teopust 3BoJitoIuu. CoBpeMeHHast MYyTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBICHATH IPUUMHBI KPU3HCA
3HavYeHUE PBOJIIOIMOHHOMN TEOPUU JapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHcpopMaIu JapBUHU3MA
JeMoHCcTpanun B CUHTETUYECKYIO TEOPHIO SBOJIOIINHI
llopmpemuwi: C. C. UeTBEpHUKOB, (CTD).
. W. lImansraysex, [. Xonaein, N3narate ocHOBHBIE noJtoxkenust CTD.
H. K. benses. OuenuBatsh Brian ['. Jle @pusa,
Tabnuyol u cxemvt: « OCHOBHBIE C. C. YerBepukona,
MIOJIOYKEHUSI CHHTETHYECKOU TEOPUU N. N. llImaneraysena, /. K. bensera
3BOJIFOLIUN» B (popmupoanue CTD.
OuennBatb 3Hauenune CTO
B (h)OPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB no teme 4
2 | Tema «MUKpPOIBOJIIOIHUS U €€ Pe3yJIbTAThbD)

2.1 | Dranbl 3 [Tonynsimust Kak 3yieMeHTapHas PackpbiBaTh cojiepaHue TEPMUHOB
ABOJTFOIIMOHHOTO eauHuLa 3BoJirouu. CoBpeMEHHbIE Y TIOHSATUI: MUKPOIBOJIIOLIUS,
npoiiecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIHS, MyTaIlUH, TOMYJISIIUS,
MHUKPOIBOJTIOITHUS pazHooOpasus U CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(DOH]I,
¥ MaKpO3BOJIIOITHS. nomyssiiuid. U3menenue renogonia AJIEMEHTAPHOE PBOJIIOIIUOHHOE SIBJICHUE.
[Tomymsiiust — MOMYJISIIUU KaK AJIEMEHTApHOE XapaxkTepu3oBaTh MUKPOIBOJIIOIIUIO KaK
AJIeMEeHTapHast ABOJIIOILIMOHHOE SIBJIEHHE. 3aKOH STan MOSIBICHUS MPUCTIOCOOICHUN
CIMHHUIIA OBOJIIOINH reHeTudeckoro paBHoBecus [1. Xapau, | u BUI000pa3oBaHUS.
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B. Baita6epra.

JdeMoHcTpauuu

Tabauywvl u cxemwvr: «MyTaumoHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaGopaTopnas padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BHJIa»

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

[IpuMeHATh UMEIOIINECS 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTU
y oco0ei 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKTOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYHMBOCTD. [Ipeiid renos —
Clly4yaliHble HEHAPABJICHHbIE
W3MEHEHHS 4acTOT aJIenen

B onynsanusix. IHQexT ocHoBaTENS.
Murpannu. U30msimus nomynsinui:
reorpadudeckas (IpoCTPaHCTBEHHAS ),
Oouonoruyeckas (penpoyKTUBHAS).
JeMoHcTpanun

Ilopmpemuwi: C. C. UeTBEpHUKOB,

3. Maiip.

Tabauyvt u cxemwvl: «JIBUKyIIME CUITBI
ABOJIIOLINY, « DKOJIOTHYECKas
W30S TIONYJISILIUNA CEBAHCKOM
bopenmny, «['eorpadmyeckas N30SI
JUCTBEHHUIIBI CHOUPCKOM

PackpriBaTh cojiep:kaHre TEPMUHOB

Y TTOHATHN: MYTAIlMOHHBIN IPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALUH, U30JIS1IUA, TeorpapuiecKkas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoayKTUBHAs)
u3ossys, dppext ocnoBatens, 3pdHexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTAPHbBIC
(bakTOPBI (IBHKYIIINE CUITBI) SBOJIOIUU.
OuenuBatsb Bkiang C. C. YerBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIMOHHOTO
YUCHHUSI.

OOBSICHATH IPUYNHBI HEHATPABIIEHHOTO
JNEUCTBUA JIEMEHTAPHBIX
ABOJIIOIMOHHBIX (DAKTOPOB.

[IpuMeHSATh UMEIOIIUECS 3HAHUS

103



denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

Y JJUCTBEHHUIBI TAYPCKOM»,
«lTormynsiuOHHBIE BOJIHBI YUCIEHHOCTH
XUILIHUKOB U KEPTB»

O IBIDKYIIMX CHUJIAX 3BOJIOIIH
11 OOBSICHEHUS IPUYUH PA3HOO0pa3ust
reHo(oH/1a MOMYJISIIIUI OAHOTO BUA

2.3

EcrecTBeHHBIN
oTOOp —
HAIPaBIAIOIAN
(bakTop 3BOJIIOIUU

EctecTBenHsIit 0T00p —
HaIPaBJSIOMUN (PaKTOP IBOJIOIHH.
DopMBI €CTECTBEHHOTO 0TOOpA:
TBYDKYIIANA, CTA0OMITH3UPYIOIIHH,
pa3phIBatOIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HukHOBEHME

Y DBOJTIONINS COIMMATBHOTO IMTOBEICHUS
KUBOTHBIX.

JeMoHcTpanun

Tabnuywl u cxemor: «CxeMa AeHCTBUS
€CTECTBEHHOTO 0TOOpay, «DopMmbI
OOpBOBI 3a CYIIECTBOBAHUEY,
«HaycTpranbHbI METAHU3MY,
«OKuBbIe ucKoIIaempie»

PackppiBath copepkaHne TEPMUHOB

U TIOHSATHI: €CTECTBEHHBIN 0TOOD,
JBIDKYITUNA 0TOOP, CTAaOUITU3UPYIOIINI
0TOOP, pa3phIBAIOIINN OTOOP, MTOJIOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HAIPABJISIFOILYIO CUITY
ABOJIIOLNH, €70 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
0oTOOpa B MOMYJIAMUIX, PUBOIUTH
pUMEPHI ACUCTBUS B MOMYJISIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEATIOCHUTKA

IUISL IEUCTBUSI ABMKYILEH

U crabunusupyronieit popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa, JesaTh BEIBOAbI HA OCHOBE
CpaBHCHHSI.

[IpuMeHSATh UMEIOIITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS IPOIISCCOB,
MIPOUCXOISIINX B TIOMYJISIUSAX BUIOB
OpPraHU3MOB

104



denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOIeHHBIH YPOBEHB)

2.4

[TprcnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3ynbTar
MUKPOIBOIIOIUU

[Ipucnoco61eHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPO3BOJIIOLIMH.
BoznukHOBeHME TTpHCTIOCOOICHUN

y Opranu3MoB. ApoMopQ o3l

u uanoaaanrtanuu. [Ipumepst
PUCTIOCOOJICHUI Y OpraHU3MOB:
Mopdoornueckue, GU3NOIOTUIECKHE,
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTHOCHUTENBHOCTB MPUCIIOCOOJIEHHOCTH
OpraHHU3MOB.

JeMoHcTpanun

Tabauywl u cxemol:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «[Ipeaynpexnatomnias
OKpacka *UBOTHBIX),
«DU3HOJIOTUYECKUE aalTallun,
«IIpucnocobIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTH.
Oo6opynoBanme: repbapuu pacTeHUN;
KOJUJIEKLIMY HACEKOMBIX; uydesia NTUIl U
3BEpeN ¢ MPUMEPAMHU Pa3ITMYHBIX
MPUCTIOCOOICHUIA.

JlaGopaTopHas padora
«IIpucnocobyeHnss OpraHu3MoB U UX
OTHOCHTEJIbHAS 11eJIECO00PAa3HOCThY.
JlabopaTopHasi padora

«M3yuenne apoMoppo30B 1

PackpbIBaTh coqepkaHue TEpMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UANOAJanTaLHs.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
MPUCTIOCOOJICHUI OPraHU3MOB
(Mopdonorudeckue, GU3NOIOTHIECKHE,
OMOXMMHUYECKUE, TTOBEICHYECKHE).
OOBACHATH MEXaHU3M BOZHUKHOBEHUS
IPUCIIOCOOIEHUN Y OPTaHU3MOB.
[TpuBoaKuTH IPUMEPHI apOMOP(HO30B

Y UAMO0AJanTalul y pacCTEHUN

Y KUBOTHBIX.

OOBICHATH pOJIb ApOMOP(PO30B

B OCBO€HHUH OPTraHU3MaMH HOBBIX CPEJT
oOuTaHUsI.

OOBSICHATH POJIb UTMOATATITAIIHIA

B IIPUCTIOCOOJIEHUH OPTraHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPE[IbI.
Jloka3bIBaTh OTHOCUTEIIBHBIN XapaKTep
IPUCIIOCOOTICHHOCTH U TPUBOIUTH
MpUMEPBI OTHOCUTEILHOCTH Al Tallui.
PackpbIBaTh 3HaUEHHE JIBHIKYIIMX CHJT
HBOJTIOIUHU B (DOPMHUPOBAHHUH
MIPUCTIOCOOICHU I
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WIMOAIANTAlNN Yy pACTCHUI
U >KUBOTHBIX)

2.5 | Bun, ero xputepun Bun, ero kpurepun u CTpyKTypa. PackpsIBaTh coep:xanue TEPMUHOB
U CTPYKTypa JeMoHCTpanuu Y NIOHATHUI: BUJ, KDUTEPUU BUJA,
Tabnuyel u cxemvr: «Kpurepun Buna», | monumophusM, BUABI-IBONHNUKH, apeal,
«Bunpl-nBoiHUKNY, «CTPYKTYpa BUAA | SKOJOTMUYECKAs HHIIA, OIMYIISIUS,
B IIPUPOIEN. BUJIOBOM KapUOTHUII, KOCMOIIOJIUTHI,
OGopynoBanne: rep6apuu pacTeHU; | SHAEMUKH, TIOABUIBI, SKOTHIIBL.
KOJUICKIIMY HACEKOMBIX; Uydesa NTULl | XapaKTepu30BaTh KPUTEPHUU BHIA
Y 3BEPEU pa3HbIX BUIOB. (Mopdonoruyeckuii, TeHETUUECKUA,
JlaGopaTopHasi padora OMOXUMHUYECKUM, reorpapuiecKkuii,
«CpaBHEHME BUIOB HKOJIOTMYECKUN, ONOXUMUYECKHUI).
110 MOP(OJIOTHYECKOMY KPUTEPHUIO» OOBACHATD HEOOXOJUMOCTD
WCIIOJIb30BaHUs BCEM COBOKYITHOCTH
KPUTEPHUEB JIJIS1 ONIPEIETECHUS BUAOBOM
IIPUHAJIEKHOCTH OPTraHU3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHUBUOBBIE IPYIIITUPOBKH.
OOBIICHATH TPUYHUHBI
CYILIECTBOBAHMS MOHO-
Y TIOJIMTUITNYECKHUX BUIOB.
CpaBHUBATH BUJBI
1o Mopdoornyeckomy
KPUTEPUIO
2.6 | BugoobpazoBanue Bunoobpa3zoBaHue kak pe3ysibrar PackpbiBath cosiepkaHre TEPMUHOB
KaK pe3yibTaT MUKpPO3BOJIFOMU. M30imsmus — Y MTOHSTUI: BU000pa30BaHUe,
MUKPO3BOJIFOLIUH. KIIF0OU€BOM (pakTOp BUA00Opa30BaAHUS. M30JIALMS, KODBOJIOLUS.
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CBs13b
MHUKPO3BOJIFOITUN
U SIIUIEMUAOIIOTUHA

[Tytu 1 cioco6b1 BuI000Opa30BaHUS:
ajutonaTpudeckoe (reorpadudeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuan3anms). JmureasHocTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanu3mMbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pPa3HO00pasusl.
Ponb sBoTIOIIMOHHOM OHOIOTHH

B pa3pabOTKe HAyYHBIX METOOB
COXpaHEeHUs1 OMOpazHO0Opa3usi.
MUKpOIBOTIOIUS U KOIBOJIIOIIHS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
dbopMHUpOBaHUS YCTOWYHUBOCTH

K aHTUOMOTHUKAM U CTIOCOOBI 00pHOBI
C HEW.

JdemoHcTpauuu

Tabnuywl u cxemot. «CrocoObl
BU1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHUE TPEX BUIIOB
JaHJBIIIEHY, « IKOJIOTHYSCKOE
BUI000pa30BaHNE BUIOB CUHUIDY,
«lTonunmon el pacrenuin», «Kamycrao-
peIeUYHBIN THOPUTY.
Oo6opynoBanue: repOapuu pacTCHHMA
OJIM3KUX BUJIOB, 00pa30BaBIINXCS
Pa3IMYHBIMH CIIOCOOaMH

XapakTepu3oBaTh BUJ000pa30BaHUE
KaK pe3yJIbTaT MUKPOIBOIIOIUH.
OOBICHATH POJIb U30SLUU

B 00pa30BaHUN HOBBIX BUJIOB.
XapakTepHu30BaTh pa3IN4HbIE CIOCOObI
BUJ1000pa30BaHus (aJUIONATPUIECKOE,
CUMITaTPUUYECKOE).

[TpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00Pa30BABIINXCS PA3IMYHBIMU
crioco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BUJ1000pa30BaHus sl OObSICHEHUS
MPUYUH MHOT000pa3us BUJIOB.
OOBACHATH BOSHUKHOBEHUE
YCTOMYHMBOCTH MATOTEHOB

K aHTUOMOTUKAM

HToro yacosB 1o teme

14
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3 | Tema «MaKkpo3BOJIIOLUSA U €€ Pe3yJIbTaThD»
3.1 | MakposBoJroIus. 1 MeTo1p1 U3y4eHHS] MAaKPOIBOITIOIHH. PackpriBaTh cofiepkaHuE TEPMUHOB
[Taneonronornyeckue [TaneoHTONMOrMYECKHE METO/IBI Y TIOHATUH: MaKPOIBOTIOIIHS
METO/Ibl U3YUECHHUSI u3ydeHus Bomonuu. [lepexonnbie (putorenes), nepexoiHble GOPMBI,
ABOJIIOLIMH (dopMbI U HPUITOTEHETUUECKUE PSIIBI bunoreHeTUYECKUE PAIBI,
OpPIraHU3MOB. HAJICOHTOJIOTUSI.
JleMoHCTpauum XapakTepu30BaTh MAKPOIBOJIIOLINIO KaK
Tabauyvl u cxembi: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DUIOreHeTUYECKUN P JIOIIAAN», KPYTMHBIX TAKCOHOMUYECKUX €TUHUII.
«ApXeonTepuKc, «3Bepo3yonie OOBSICHATH 3HaYEHUE
amepby, «Creronedansy, MAJIEOHTOJIOTUIECKIX UCCIIeTOBAHUI
«Purnopute», «CeMeHHBIE 11 TIOJTy4€eHUsl (DaKTOB HBOJIIOLIUU
MATIOPOTHUKIY. OpPTaHU3MOB.
Oo0opyaoBanme: KOJUIEKLINH, [IpuBOIUTH IPUMEPHI OPTAHU3MOB,
repbapuu, MyJISHKU UCKOTTAEMBIX OTHOCSIIUXCS K TIEPEXOHBIM
OCTaTKOB OPraHU3MOB dhopmawm.
Ha3zbiBaTh rpymimb! OpraHu3MoB,
JJ151 KOTOPBIX BOCCTAHOBJICHbI
(UITOTeHEeTUYECKUE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO3BOJIIOLUN U MUKPOIBOJIOLIUH
3.2 | buoreorpaguueckue 1 buoreorpaduueckrue MeToabl PackpriBaTh conepkanne TEPMUHOB
METO/Ibl U3YUCHHUSI n3ydeHus 3Bostonuu. CpaBHEHHE U MTOHATHI: Ouoreorpadusi, SHIEMUKH,
ABOJTIOIIUHU ¢bropsl u payHbI MATEPUKOB PEIUKTHI.

U ocTpoBOB. bruoreorpaduueckue
oOnactu 3emnu. Buabi-sHaemuku
Y PEJIVKTHI.

OOOCHOBBIBATH 3HAUECHHE
ounoreorpaduu ISt U3ydSHUS
HBOJIIOLIMY OPTaHU3MOB.
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JeMoHcTpanun

Tabauywl u cxemol:
«buoreorpaduueckue 30Hb1 3eMIINY,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapun; KOJJICKIIUU
HACEKOMBIX

[lepeuncnsats Guoreorpaduueckue
o0nactu 3eMJIH U 0OBACHATD MPUINHBI
UX BBIJICIICHUSI.

CpaBHuBath Quiopy u QpayHy MaTepUKOB
¥ OCTPOBOB, PaCTEHUS U JKUBOTHBIX
pa3HbIX OmoreorpaduuecKkux 00JacTei.
[TpuBOIUTH IPUMEPHI PEITUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HJIEMHUKOB.
OOBACHATD TPUYUHBI COXPAHCHHUS
BU/JIOB YHJIEMUKOB U «KUBBIX
HCKOTIAaEMBIX»

3.3

DOMOpHoJIOruuecKue
Y CPaBHUTEJbHO-
Mop(dororuueckue
METO/Ibl U3YUCHHUSI
IBOJIFOIIH

OMOpPHOJIOTHYECKUE U CPAaBHUTEIIBHO-
MOP(}OJIOrMYECKHUE METO/IbI U3YUECHHUSI
3BONIIOLMU. [ eHeTHUeCKe MEXaHU3MBbI
SBOJIFOLIMM OHTOI'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
['omon0rnyHbIE ¥ aHATOTUYHBIE
oprasl. PymuMeHTapHbIe Opraibl

1 ataBU3Mbl. MOJIEKYJISIPHO-
reHeTUYEeCKue, OMOXUMUYECKUE

Y MaT€MaTUYECKUE METObI

U3y4eHus 3Boouu. ['oMonornynbie
reHbl. COBpEMEHHbBIE METO/IbI
MOCTPOCHUS (PUIIOTCHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIOLHS
T€HOMOB.

PackpriBaTh cosiep:kaHue TEPMUHOB

Y TIOHATUM: HIMOpHoJIorus, MophoIorus,
TOMOJIOTUYHBIC U aHAJOTHYHbIE OPTaHbI,
PYIUMEHTHI, aTaBU3MbI, OMOXUMHYECKAsT
TOMOJIOTHSL.

XapakTepu3oBaTh YMOPUOIOTHYECKHE,
CPaBHUTEILHO-MOP(OJIOTUYECKHE,
MOJIEKYJISIPHO-TE€HETUYECKHE,
OMOXMMHUYECKHE, MAaTeMAaTUYECKUE
METO/Ibl U3YUEHHSI SBOJIOIIH.
OOBICHATH 3HaUYEHHE HYMOPUOJIOTHUH,
CPaBHUTEIHHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HEeTUKU, OMOXUMUH,
OMOUH(OPMATUKH JIJISI UBYUCHUS
HBOJIIOLIUY OPTaHU3MOB.

Onenusats Bkiag A. O. KoBasieBckoro
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JeMoHcTpanun

Ilopmpemuwi: K. M. bap,

A. O. Kopanesckuii, ®. Mromiep,
9. I'ekkens.

Tabauywl u cxemwvi: «HauampHbIC
CTa Uy SMOPHUOHATILHOT'O Pa3BUTHS
MO3BOHOYHBIX KUBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJIOTUYHBIC
opraHb, «PyTUMEHTBI», « ATaBU3MBID»,
«XpOMOCOMHBIE HAOOPHI YETOBEKA
U [IUMIIaH3e».

Oo6opyaoBaHme: KOJUICKIINH,
repbapuu, MyJIsKM TOMOJIOTHYHBIX,
aQHAJIOTMYHBIX, PYJAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

B Pa3BUTHE DBOJIIOIIMOHHOTO YUYECHHUS.
OnuceIBaTh FTeHETUYECKNE MEXAHU3MBI
HBOJIFOLIMU OHTOI'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOINTH MPUMEPHI ATABU3MOB U
PYIMMEHTAPHBIX OPTAHOB y Pa3JINYHBIX
OpraHU3MOB U OOBSCHITh IPUYUHBI KX
IIOSIBJICHUS.

[IpuBOANTH IPUMEPHI TOMOJIOTUYHBIX

Y QHAJIOTMYHBIX OPTAHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIIIL.

[IpuBOAUTH IPUMEPHI OMOXUMHUYECKON
Y TEHHON TOMOJIOTHH.

OueHuBarh 3HaU€HUE OMOMH(OPMATUKH
JUISL U3YYEHHUS 3aKOHOMEPHOCTEN
DBOJIFOLIMU

3.4

OO0mume
3aKOHOMEPHOCTH
ABOJIFOLIAY

OO61uue 3aKkOHOMEPHOCTH (TIpaBuUIIa)

sBoJTIONMH. HeoOpaTuMOCTh SBOJTIOIUH.

AJlaniTBHAs paavanusl.
HepaBHOMEPHOCTH TEMIIOB DBOJIIOLIUH.
JdemoHcTpauuu

Tabnuywl u cxemoi.: «I'1aBHBIC
HaIpaBJIeHUs HBOTIOIUNY, «O01Ime
3aKOHOMEPHOCTH JBOJIOLIUN

PackpsIBaTh coJiep:kaHUE TEPMUHOB

U TIOHATUN: CMeHa (PYHKITUI OpraHoB,
HEOOPAaTUMOCTH IBOJTIOIMH, aJJalITUBHAS
paauaiys, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOLIUH, YEPEIOBAHUE TJIABHBIX
HAIPaBJIEHUN BOJIFOLIUU.
AHaIN3UpOBaTh MPUUKHBI
Yepe0BAHUS TJIABHBIX HAMPABICHUI
ABOJIIOLIUH.
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[IpuBOIUTH IPUMEPHI

IIPOUCXOKICHUSI OPTaHU3MOB

OT HECTIEUAIIM3UPOBAHHBIX MPEJIKOB U
UX TIPOTPECCUPYIOLIEN CIIEIIUATN3ALIAH.
OOBICHATH NPUUMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLIHAH.

[TpuBOANTE IPUMEPHI ANATITUBHOMN
paguanuy y OpraHu3MOB.

OOBACHATD NPUUUHBI HEOOPATUMOCTH
ABOJIFOLIUN

HToro yacoB mo Teme 6
4 | Tema «Ilpoucxoxaenue u pa3BUTHE KU3HU HA 3emJie»
4.1 | I'mnotessl 2 HayuHbie TunoTe3pl MpOUCX 0K ACHUS PackpsIBaTh coqiepkaHE TEPMUHOB

BO3HUKHOBEHUS )KU3HU
Ha 3emiie

KU3HU Ha 3emiie. AOMOTeHe3

Y nancnepmusi. Jlonayuneie
MPEJICTABICHUS O 3aPOKICHUM KU3HU
(xpearonusm). ['unoresa
MOCTOSTHHOTO CaMO3apOXKICHUS KU3HU
U ee orpoBepxkenue onbitaMu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue )Xu3Hu

U acTpOOHOJIOTHS.

JdemoHcTpauuu

TIlopmpemui: ©. Penu,

JI. Cnayutanuanu, JI. Tacrep.

Tabauywvl u cxemor: «Cxema omnbITa

@. Penny», «Cxema onbita JI. [TacTepa

Y MIOHSITUI: KPEAIMOHU3M, BUTAIU3M,
naHcIepMusi, aboreHes.

N3narath Hay4YHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OmnennBats Bkinag O. Penn,

JI. Cnannanuasnw, JI. ITactepa

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnars cTaanu pa3BUTHS JKU3HU
Ha 3emie, COTIIAaCHO TeOpPHH OUOIo33a
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I10 N3YYCHHUIO CaAMO3apOKIACHUA
KHU3HU

4.2

OCHOBHBIE ATaIIbI
HeOpFaHI/I‘ICCKOﬁ
9BOJIFTOIINH

OcCHOBHBIE 3Talbl HEOPTAHUYECKOM
spomonuu. [lnanerapnas
(reonoruueckas) SBOIIOLHSL.
XuMudeckast 3BOJIIONA. AOMOTEHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OneiT C. Muiepa
u I'. FOpu. O6pazoBanue nNoJMMepoB
n3 moHoMmepoB. KoanepBarnas
runoreza A.1. OnapuHa, runoresa
nepBuyHoOro O0ynsona /. Xonneiina,
reHetuyeckas runoresa I'. Memnepa.
Pu6ozumsl (T. Yek) u runotesa
«vupa PHK» V. I'mnGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.
JlemMoHcTpanun

Ilopmpemuwi: C. Mumiep, I'. FOpn,

A. W. Onapumn, JI. Xoneiin,

I'. Mennep.

Tabauywl u cxemol: «CxeMa OIBITA

C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKON HBOITIOLIMI.
BupryaabHas 1abopaTropHasi padora
«MopaenupoBanue onbIToB Muiepa—
IOpu no u3ydeHuro abMOreHHOTo

PackpeiBath cojiep:kaHle TEPMUHOB
Y MIOHSITUI: T€0JI0TUYEeCKasi DBOJIIOIHSA,
XUMHUYECKasi IBOJIIOIMS, AOMOTEHHBIH
CUHTE3, IepBUYHAS aTMOocdepa,
KoallepBaTHbIEC KaIlIu, puOO3UMBI,
MPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUUYECKHI COCTaB
NEePBUYHON aTMOC(epbl 3eMIIH.
OuenuBath Bkaan C. Muiepa,

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

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUTST aOMOTEHHOI'0 CHUHTE3a
OPraHUYECKUX COCAUHECHUH.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIU MPOIECCHI
F€HETUYECKOr0 KOMMUPOBAHUS

U (hepMEHTATUBHAS AKTUBHOCT.
OO00CHOBBIBATH HEBO3MOKHOCTh
MMOBTOPHOTO BO3HUKHOBEHMUS KU3HU
Ha 3emJe
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CHUHTE3a OPTaHUYECKUX COCTUHEHUN
B IIEpBUYHOMN aTMochepe»

4.3 | Ucropus 3emiu u Uctopusa 3emiin 1 METOIbI €€ PackpeiBaTh cosiepaHue TEPMUHOB
METO/IbI €€ U3yUYECHUS u3yuyeHus. Mckonaemple OpPraHM4eCcKrue | U MOHATUI: T€0XPOHOJIOT U
octatku. ['€0XpOHOJIOTHS U €€ METO/IbI. | (OTHOCHUTEIbHAsI, a0COJIIOTHAS),
OTtHOcuTeNbHAS U A0COTIOTHAS OKAMEHEIIOCTH, METO/IbI
reoxpoHosiorus. ['eoxpoHonornyeckass | reOXpOHOJIOTHH, T€OXPOHOJIOIMYECKas
[IKaJa: 30HBI, 3Pbl, IEPUOBL, STIOXH. 1IKajia: 30HbI, Pbl, IEPUOJIbI, STIOXHU.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
Tabauywl u cxemol: HCTOPUU 3EMIIH.
«I"€0XpOHOJIOrMYECKAsT LK. IlepeuncnsaTes pa3aemnsl
O0opyaoBaHme: KOJUICKIIUU F€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKaMEHENOCTEN, MOJIE3HBIX OueHuBaTh 3HAUEHUE UCKOTAEMbIX
MCKOMAEMBIX; MYJISIDKM OPTAaHUYECKUX OCTAaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. Pa3BUTHSA )KU3HU Ha 3EMIJIE.
JlaGopaTopHasi padora OOBSICHATH XapaKTep pacupeieIeHus
«3ydenue u OnncaHrue NCKOMAaeMbIX HCKOIIA€MbIX OCTAaTKOB B 3€MHOM KOPE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATH METO/IbI a0COIFOTHOM
Y OTHOCUTEIIBHOM T€OXPOHOJIOTUHU
4.4 | HavanbHBIC TaIIbI HauanbHble 3Tansl opraHndeckon PackpsiBaTh coziepkaHue TEPMUHOB U
OpraHU4YeCKON sBoJirounH. [logBiIeHne 1 3BOTIOLUS MOHSTUI: «IIOCIEAHUNA YHUBEPCAIbHBIN
ABOJIIOLIUU NEPBBIX KJIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKICTOUHbIE

MeTabosm3ma. Bo3HUKHOBEHME MEePBbIX
skocucteM. CoBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKH KaK aHaJIoT IEPBBIX

Ha 3emJie coobmrecTB. CTpOMATOIUTHI.
[IpokapuoThI ¥ 3yKapHUOTBHL.

OpraHU3Mbl, TPOKAPHUOTHI, IYKAPUOTHI,
CUMOHOTEHE3.

XapakTepu30BaTh HAYaJIbHbBIC HTAIIbI
OPraHUYECKOM 3BOJTIOLUU.
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[Ipoucxoxienue sykapuot
(cumOuOreHes3). DBOJOIMOHHOE
MIPOUCXOK]ICHUE BUPYCOB.
JdeMoHcTpauuu

Tabnuywl u cxemol: «HadganpHbIE STAITBI
OpraHUYEeCcKOM 3BOMIOLUNY, «CxeMa
00pa3oBaHUsI 3yKapUOT MyTEM
cumoOuorenesa», «CTpoeHure BUPyca»

[TpuBoaKTH MpUMEPHI apoMOop(H030B
MIEPBBIX OTHOKJIECTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE
[IOJIOXKEHUS U JOKA3aTeIbCTBA TUIIOTE3I
CHUMOHMOreHe3a.

JIoKa3pIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHIPHNA U TIIIACTH]I, UX
MIPOMCXOXKICHHUE OT IPOKAPUOTHIECKUX
KJIETOK.

JlenaTh BEIBOJBI O 3HAUCHUH
BO3HUKHOBEHHUS (POTOCHHTE3A,
dbopMHUpOBaHUS AP IS TaTLHEHTIIETO
Pa3BUTHUS )KU3HU Ha 3eMIIe.
XapakTepu30BaTh TUIIOTE3bI
MIPOUCXOKICHUS BUPYCOB

4.5

DBOJIIOIUS DYKApUOT

[Tponcxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIII MHOT'OKJIETOUHBIX
OpPraHU3MOB.

JeMoHcTpanun

llopmpem: N. 1. Me4HHKOB.

Tabauysl u cxemol: «HauanbHbIE STAIIbI
OpraHuyecKkoil 3Bononumny», «Crucrema
YKUBOU IIPUPOIBI»

PackppIBaTh copepkaHne TEPMUHOB
Y TTOHSATHI: POKAPUOTHI, SYKAPHUOTHI,
MHOTOKJIETOYHOCTb, CIICIIUATN3AIUs
KJIETOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
DYKapPUOTHYECKHUX U MPOKAPUOTHICCKUX
OpPTaHU3MOB.

HaspiBaTh 0OCHOBHBIE apOoMOP(O3bI
AYKapHoT U OIIEHUBATh UX 3HAYCHUE
TUTSI TATBHEHIIIETO Pa3BUTHS KU3HU
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4.6 | OCHOBHBIE ATAITbI OcHOBHBIE 3Tarbl SBOJIONNY BEICIIUX | PackphiBaTh cojiepkaHue TEPMUHOB
ABOJTIOIUU pactenuit. OcHOBHBIE apoMOp(}o3bI Y TIOHSTUI: BOJIOPOCITH, PUHHO(DHUTHI,
pPacTUTEIILHOTO MUPa pacTeHuil. BbIX0 pacTeHUH Ha CYyILy. | MXH, HTallOPOTHUKOOOpa3HbIE, CEMCHHBIC

[TosiBeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMHU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0NI0e
pacrenus. [IporcxoxneHne IBETKOBBIX | MTOKOJICHHE (CIIOPO(dHT), TTOJIOBOE
pacTeHuil. MOKOJICHHE (TaMeTO(UT).
JeMoHcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauyvt u cxemol: «KApomMopdo3bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pactenuity, «PUHHOPUTH, HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, pacTeHHi U OLIEHUBATh X
«MHOTOKJIETOUHBIE BOJIOPOCIINY, SBOJIIOIIMOHHOE 3HAYECHHE.
«Mxny», «[TanopoTHUKWY, CpaBHUBaTH 0COOCHHOCTH CTPOCHUS
«I'onocemenHble pacTeHus», «Opranbl | paCTEHHI Pa3HBIX OTIAEIIOB
[IBETKOBBIX PACTCHUI.
Oo6opynoBanme: repOapuu pacTCHHIM
Pa3JIMYHBIX OTJIEIIOB.
IIpakTyeckas padora
«M3ydenne 0coOeHHOCTEM CTpOeHUs
pacTEeHU pa3HbIX OTAEIIOB

4.7 | OCHOBHBIC dTaITbI OCHOBHBIE 3Tarbl SBOJIOLUU PackpeiBaTh copiepkaHue TEPMUHOB

9BOJIIOLIUN YKUBOTHOT'O
MHpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd 036l JKHBOTHBIX. BeHacKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.
[TepBbIe XOpIOBBIC KUBOTHBIC. JKU3HB
B BOJIE. DBOJIIOINSA IT0O3BOHOYHEIX.

Y TOHATUN: IPOCTEHUIINE,
[JJACTUHYATHIC, KUIIIEYHOIIOJIOCTHBIE,
IUIOCKHE YEPBH, YICHUCTOHOTHE, PHIObI,
36MHOBOJIHBIE, IIPECMBIKAIOIIUECS,
IITULBI, MIICKOIIUTAIOIIUE, SKTOAEPMA,
JHTOZAECPMA, ME30ACPMa, IBYCTOPOHHSS
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[Ipoucxoxaenne ampuomii

u pentuiuid. [Ipoucxoxaenue
MJIEKOMUTAIOMKUX U nTUl. [IpuHImn
KIroueBoro apomopdoza. OcBoeHwme
0eCr03BOHOUYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

JeMoHcTpanun

Tabauywl u cxemwl: «CxeMa pa3BUTHUS
KUBOTHOTO MUPa», KApoMop(]o3bl
JKUBOTHBIX», «IIpocreimey,
«Kumeunononoctusiey, «Ilnockue
yepBu», «YneHuctoHoruey, « Porobny,
«3€MHOBOJTHBIE,
«IIpecmbikatomuecs», «IITuupn,
«Mnekonuraromue».
Ob6opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJIOKOXKHUX; CKEJICThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJia MTHI]
Y 3BEPEU.

IpakTnueckasi padora

«M3ydenne 0coOeHHOCTEH CTpOeHUs
MO3BOHOYHBIX JKUBOTHBIX)»

CUMMETPHUSI, TEITIOKPOBHOCTb.
[TepeuncnsiTb OCHOBHBIE ATaIIbI
ABOJIFOLIUH )KUBOTHOTO MHUPA.
Ha3piBaTh OCHOBHBIE ITpEaIanTaliy,
CIIOCOOCTBOBABIIIHE BHIXO/Y dKUBOTHBIX
Ha Cymry.

OueHnBaTh 3HAYEHUE PA3BUTHUS
HEPBHOU CUCTEMBI JJIsl IPUCTIOCOOICHUS
KABOTHBIX K YCIOBUSIM OKPYKAIOLIEH
Cpeapl.

OOBSACHITH MPUYUHBI SBOJIOITUOHHOTO
paclBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITHIL], MJIEKOTTUTAOIIAX

4.8

PasButue xxu3zan
Ha 3emJie

PazBuTHe )xu3HM Ha 3emiie O IpaM
U IIEpUOJIaM: apXeu, MPOTEPO30H,
ajie030M, ME€30301, KaliHO30H.

PackppiBaTh coqiepskanue TEPMHUHOB
U TIOHATHI: apxel, apxebdakTepuu,
[IMaHOOAKTEPHH, POTEPO30H,
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OO6m1as xapakTepucTUKa KJIiMMaTta

Y T€OJIOTUYECKHUX MTPOLIECCOB.
[TosiBNEeHUE M pacUBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €To
YCIJIOBHSI U BJIMSIHUE HA Ta30BBIN COCTaB
aTMoc(hephl.

MaccoBble BBIMUPaHUS —
9KOJIOTMYECKNE KPU3UCHI ITPOILIIOTO.
[IpuuuHbI U CIEACTBUS MaCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocobenHocTtH. [Ipobiema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JeMoHcTpanun

Tabnuywl u cxemol: «Pa3BUTHE KU3HH
B apXEUCKOU 3pe», «PazBuTne xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKA3HU B TTAJIE030MCKOM 3pe»,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BUTHE )KU3HU B KATHO30MCKOM
ape»

najae030M, KeMOpuii, OpAOBUK, CHITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€30301, [ OHJ1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OeJIEeMHUTHI, aAMMOHHUTHI, TMNHO3aBPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIMOT€H, MACCOBOE BEIMUPAHUE.
XapakTepu30oBaTh Pa3BUTUE KU3HU

Ha 3emJie TI0 3paM U MepUoJiaMm.
YcranaBnuBaTh 3aBUCUMOCTh MEXKTY
re€0JIOTUYECKUMH TTPOIIECCAMMU,
M3MEHEHUSIMHU KJIMMaTa U MpolieccaMu
B KHBOW MPUPOJE.

OOBSACHITH MPUYUHBI PacIBETa
CUCTEMATUYECKUX IPYIII OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHaIM3UpOBaThH MPUYUHBI U CIEACTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3wiBaTtb 0CHOBHBIE apoMOP (O3B
pPacTeHUN U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI IEPEXOTHBIX
(GbopM OpraHus3MoB.

AHaNIM3UpOBaTh MyTH PEUICHUS
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po0IEMBbI COXPAHEHUS
O6uopazHoobOpasus Ha 3emIie

4.9 | CoBpeMeHHas cucTeMa
OpPTaHUYeCKOTO MHpPa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [Ipuanumne! knaccudukanum
opranu3MoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPTaHNU3MOB.

JeMoHcTpanun
Tabnuywl u cxemoi: «COBpeMEHHAs
CUCTEMa OPraHUYECKOTO MUPay

PackpbIBaTh cosiep>kaHle TEPMUHOB

U TIOHATHN: OaKTEPHH, APXEH, BHICIIINC
pacTeHusl, 3eJEHbIE BOJOPOCIIH,
OarpsiHkH, OypbIe BOJIOPOCIIH,
MOXOBUJHBIE, MAIOPOTHUKOBU/IHEIE,
XBOIIEBU/IHbIC, TIJITAYHOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KHIIEYHOOJIOCTHBIE,
IJIOCKUE YEPBU, KPYTJIbIE UEPBH,
KOJIbYAThIE YEPBU, YWICHHUCTOHOTHUE,
MOJUTIOCKH, UTJIOKOKHUE, XOPIOBBIE,
rpUOBbl, JTUIIATHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHYECKHUE
IPYIIIbl OPTaHU3MOB.

OOBIICHATH MPUHITUIIBI KJTACCU(DUKAITUU
OpPraHHU3MOB.

[lepeuncriaTh OCHOBHBIE MPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX U OYpPBIX BOAOPOCIIEH.
[IpuBOANTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpPraHU3MOB

HToro yacosB 1o teme

15
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5 | Tema «IIpoucxoxkieHue YeJ0BeKa — AHTPONOTeHe3»
5.1 | AuTpononorus — 1 Paznensl 1 3aaa4n aHTPONOJIOTUH. PackprIiBaTh cosiepxaHne TEPMUHOB
HayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. Y TIOHSATHI: aHTPOIIOJIOT U,
JeMoHCcTpanun MOP(OJIOTHS, AHTPOTIOTEHES,
Tabauywl u cxemwvr: «MeTonbl aHTPOIIOMETPHSI, PEKOHCTPYKIUS,
AQHTPOIIOJIOTHUIY. apxeoJiorusi, aSTHOrpadus.
Oo6opynoBanme: MyJisHKA HaspiBaTh pa3aensl 1 3a1a4u
OKaMEHEJIOCTEN, IIPEAMETOB aAHTPOIMOJIOTUH.
MaTepUaIbHON KYJIbTYPHI ITPEIKOB XapakTepu3oBaTh METOIbI
yesnoBeka; hortorpaduu HaxX010K aQHTPOIIOJIOTHH U CPABHUBATH
MCKOITA€MBIX OCTAaTKOB YEJIOBEKA UX MEX]Ty COOOI.
BoIaensTe BOnpocsl 3BOIOLNN
YEJI0BEKA, UCCIIEAYEMBIE TPU ITOMOIIU
pa3IMYHBIX METOJIOB
5.2 | Pa3Butune 1 CraHoBIIEHUE IPEICTABICHUI PackpbiBaTh coqiepKaHME TEPMUHOB
IIPEACTABICHUN 0 MPOMUCXOXKJACHUM YEIOBEKA. Y TIOHSTHI: aHTPOIIOTE€HHAsI TEOPHUS,
O IIPOUCXOXKIACHUN Penurnosnsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
YeJI0BeKa CoBpeMEHHBIE HAYYHBIE TEOPUH. OuenuBate Bkiang Y. /lapsuna

JlemMoHcTpanun

Iopmpem: Y. JlapBuH.

Tabnuywl u cxemol: «MeTOIbI
AHTPOIIOJIOTUIY.

OoOopynoBanme: MyJisHKU
OKAMEHEJIOCTEN, IPEIMETOB
MaTepUaIbHOU KYyJIbTYPHhI IIPEIKOB
YEJI0BEKA; PENPOLYKIIHH

(pororpadum) kapTuH

B pa3BUTHE NIPEICTABICHUI

O IIPOUCXOXKIECHUHU YEIIOBEKA.
ApryMeHTUPOBAHHO KPUTUKOBATH
PEIUTHUO3HBIE TIPEICTABICHUS

O MPOMCXOXKJICHUH YEJIOBEKA C TTO3UIUU
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HAYYHBIE TEOPUU
IIPOMCXOXKJICHUS YETOBEKa
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¢ MUGDOJIOTUYECKAMU
1 ONOJIEICKUMHU CIOKETAaMU
MIPOUCXOXKICHHS YEIIOBEKA

5.3

MecTto yesioBeka
B CUCTEME
OpraHUYEeCcCKOTrO MUpa

CX0ACTBO Yen0BeKa C )KUBOTHBIMH.
CucremMaTHyecKoe MoJI0KEHUE
yesoBeka. CBUIETENBCTBA CXOACTBA
YEJIOBEKA C )KMBOTHBIMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
aMOpHoIOoTrnYecKue, (PU3n0JI0ro-
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTnnuus yenoBeKa OT )KUBOTHBIX.
[IpAMOX0kKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM NIPHU3HAKOB. PazBuTne
TOJIOBHOT'O MO3I'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JeMoHcTpanun

Tabauywl u cxemot.: «I"'0JIOBHOI MO3T
yesioBekay, «HenoBekooOpasHble
00e3bsiHb, «CKeneT ueaoBeka u
CKEJIET IIMMITIaH3e», «Py1uMeHTsI 1
aTaBU3MBD.

O0opynoBaHme: CKEJIET YEIOBEKA;
MOJIEJIb Yepera YesioBeKa U yepena
[IMMIIAH3€; MOJIEIIb KUCTHU YEJI0BEKA U
KUCTU LIUMIIAH3E.

Jlaboparopnasi padora

«M3yueHue 0coOOEHHOCTEH CTpOCHNUs

PackpbIBaTh conepkaHre TEPMHUHOB
U TIOHATUHN: PYAUMEHTHI Y YeJIOBEKa,
aTaBU3MBbI Y YEJIOBEKa,
NPSIMOXOXKACHHUE, BTOpPAsi CUTHATbHAS
cucTeMa.

OmnpenensTb CHCTEMaTUYECKOE
MI0JIO’KEHUE YEJIOBEKA B OPTraHUYECKOM
MUpE.

BBISBIATE 4epTHI CXOJICTBA U PA3ITAYHS
YeJI0BEeKa U )KUBOTHBIX.
XapakTepu3oBaTh CBUIETEIbCTBA
CXOJ/ICTBA YEJIOBEKA U YKUBOTHBIX
(cpaBHUTENBHO-MOP(}OIOTHUECKHE,
aMOpHoIoTrHYecKre, Gru3noaoro-
OMOXUMHUYECKHE, ITOBEACHYCCKHE).
[TpuBOAUTE IPUMEPHI ATABH3MOB

U PyAMUMEHTOB Yy YeJIOBEKa.
OmnuchIBaTh MPU3HAKH YEI0BEKA,
c(hOpMHUPOBABIIIHECS B CBSI3H

C APEBECHBIM 00pa30M KHU3HU MPEIKOB
U TIPSIMOXOKJICHUEM.

BEISBISTE IpUYUHBI 0COOEHHOCTEH
CTPOEHHSI Yepera YeloBeKa

10 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKACHUCM

00€e3bsIHAMU.

CpaBHUBATh OPYJIUNHYIO ACATEILHOCTD
YyeJIOBEKA U KUBOTHBIX.

CpaBHUBaTH 0COOCHHOCTH BBICIIECH
HEPBHOU JCATEIIPHOCTH YEIOBEKA

1 )KUBOTHBIX

5.4 | JIBWKyIIUE CUITBI JIBxyniue cuitbl ((hakTophl) PackpriBaTh conep:kaHue TEPMUHOB
(paxTopsr) aHTpOIIOTeHe3a: OMOIOTHYECKHE, Y TIOHATUI: HACIIEJCTBCHHAS
aHTPOIIOTEeHE3a couuanbHble. COOTHOILIEHUE U3MEHUYUBOCTb, €ECTECTBEHHBIN 0TOOP,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyJuiiHas JesTeIbHOCTb, TPYIIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHYECTBO, OOIIIEHUE, PEYb.
JdemoHCcTpauuu XapakTepu30BaTh ABUKYIIAE CUITbI
Tabauywl u cxemol: «JIBUXKyIHUE CUIIBI | aHTPOIIOTCHE3a: OMOJIOTHYCCKHE
AHTPOIIOTEHE3a. Y COLIMANbHBIC
Oo0opynoBanme: MyJISKH ITPEAMETOB
MaTepuaIbHON KyJIbTYPHI IPEIKOB
YenoBeKa

5.5 | OcHoBHBIE CTAINU OCHOBHBIE CTaJITUU AaHTPOTIOTEHE3A. PackpeiBaTh copepkaHne TEPMUHOB

aHTPOIIOTEHE3a

Pannune yenoBekooOpa3Hbie 00E3bsIHBI
(TPOKOHCYJIbI) U PAaHHUE TTOHTUIBI —
0011I1e MPEJIKN YEI0BEKOOOPa3HBIX
00€e3bsH U JT0JIel. ABCTPATIOTTUTEKN —
JIBYHOTHE IpPEeAKH Jiroaen. Yenosek
YMEJIbI, IEPBbIE U3TOTOBJICHUSA
opyauil Tpyaa. Yenosek
MPAMOXOIAIINN Y TIEPBBIA BBIXO/T
mofen 3a mpenensl Adpuku. Yemoek

Y [IOHSATHI: aBCTPaAJIONUTEK, YenoBek
yMeIbid, YenoBek npsMOXOASIINM,
Yenosek reiiaensoeprckuii, Yenosek
HEaHAEPTaTbCKHUM, KpOMaHbOHEII,
JICHUCOBCKHUU 4eJIOBEK, YenoBek
Pa3yMHBIM COBPEMEHHOTO THIIA,
MaJieoreHeTrKa.

XapakTepu30BaTh OCHOBHBIE CTA/IUU
AHTPOIIOTECHE3A.
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reiaenb0epreKuii — 00ImiA IPeaoK
HEaHJIepTaJIbCKOr0 YeJIOBEKa U
YeJ0BeKa pa3yMHOro. YelnoBek
HEAHJIEPTAIIbCKUI KaK BUJ JIFOAECH
XOJIOOHOTO KJInMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0BEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenaMu AQpuku.
[TaneoreneTrka u MaJI€OreHOMUKA.
JeMoHcTpanun

llopmpempui: J1. Jlukw,

4. 4. Porunckui, M. M. I'epacumos.
Tabnuyvl u cxemol. «IBOJIOIIMOHHOE
JPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenblity, «HenoBek
IPSAMOXOASIIMINY, «/[eHnCOBCKMi
yenoBeky, «Heanaepranbuby,
«KpomanboHLbD, «IIpegku yenoBekay.
O0opyaoBaHue: MOJICIIN TOpca
IIPEAKOB YEJIOBEKA; MYJISKA ITPEAMETOB
MaTepUaibHON KYJbTYPhI MPEIKOB
YeJI0BeKa

BBISBISITE NPOrpeCCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TPEAKOB YEIIOBEKA

HA Pa3HBIX CTAAUSX aHTPOINOTECHE3A.
[IpuBOINUTH PUMEPHI TPEACTABUTENEH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
OMMUCHIBATh UX AHTPOIIOMETPUUECKHE
TaHHBIC, 00pa3 KU3HU U OPYIUS TPYIa.
CpaBHUBATH IPEACTABUTEIIEN OCHOBHBIX
CTaJIUi aHTPOIIOTEHE3a

5.6

DBOJTIOLUS
COBPEMEHHOTO
4eJIoBEKA

DBOJIIOLIMSI COBPEMEHHOTO YEJIOBEKA.
EcTtecTBeHHbIN 0TOOp B MOMYISAIUAX
yenoBeka. MyTalMoHHBIN poLece
u nosumopdusm. IlonynauroHHbie
BOJIHBI, Apei( TeHOB, MUTPALUs

PackpriBaTh coniep:kaHre TEPMUHOB
Y TIOHSITUI: MyTallMOHHBIN MPOLIECC,
noJIUMOPGU3M, TTOMYJISIIHOHHBIE
BOJIHBI, Jipeli) TeHOB, MUTpaIIUs,
«3((hHeKT OCHOBATEIID.
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1 «3QPEKT OCHOBATEND) B MOMYJIIALUAX
COBPEMEHHOI0 YeJIOBEKa.
JeMoHcTpanun

Tabauywvl u cxemul.: «ITambl 3BOITIOLUH
(S 00):15

XapakTepru3oBaTh poJib ECTECTBEHHOTO
0oTOOpa B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BeKa.

OueHuBath poJib MyTaIlMOHHOTO
nporecca, MOMyJISIIIHOHHBIX BOJIH,
npeida renoB, Murpaiuu, «3ddexra
OCHOBATEJISD» B DBOJIFOLIUA TOMYJIALINI
COBPEMEHHOT0 YEJIOBEKA.

[IpuBoauTH MPUMEPHI (PAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIMOHHBIE
BOJIHBI B 3BOJIIOLIUU COBPEMEHHOIO
YyeNoBeKa

5.7

YenoBeueckne pachl.
MexucuunimHapHbie
METO/1bl AHTPOIOJIOTHUH

Yenoseueckue pacsl. [lonsTre o pace.
bousbmme pacel: eBponeongHas
(eBpasuiickasi), aBCTpajJO-HETPOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-amepukaHckas). Bpems

U IIyTH PACCEJICHHS YeJI0BEKa M0
ia”eTe. ENMHCTBO 4e0BEYECKUX pac.
Hay4Hast HeCOCTOSITETBHOCT pacu3Ma.
[TpucnocobseHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKPY Karolen
cpenbl. Bnusinue reorpaduueckoi
cpensbl U apeiida reHoB

Ha Mop(dooruto u GU3NOJIOTHIO
YeJioBeKa.

MeXIuCIUIITUHAPHBIE METOIbI

PackpriBaTh conep:kaHue TEPMUHOB

Y MIOHSITUM: paca, paCOTE€HE3, PACHU3M,
COLMAJIBHBIN JAPBUHU3M.
XapakTepu30oBaTh MPU3HAKH OOJIBIITNX
pac 4esioBEKA: €BPOIECOUTHOU
(eBpa3uiicKoii), aBCTPaIO-HETPOUTHOM
(?KBaTOPHUAIILHOM ), MOHTOJIOMTHON
(a3MaTcKO-aMEepPUKaHCKOM ).

BrIsIBISTE NpUYUHBI BO3HUKHOBEHUS
YEJI0BEYECKHUX Pac.

[TpuBOIUTH TPUMEPHI AAANTUBHBIX
IIPU3HAKOB Y IIPEICTaBUTENIEN
YEJI0BEYECKHUX pac.

[IpuBOINUTH CBUIETENIHCTBA €IMHCTBA
IIPOUCXOKICHHS YEIOBEYECKHUX Pac.
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B (hr3mdecKoit (OMOIOTUIECKOM )
AHTPOMOJIOTUHU. DBOJIIOIIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX IOITYISALHAN.
buoconmansHbie Hccien0BaHus
pupoIbl yenoseka. MccnegoBanue
KO3BOJIIOIIUU OMOJIOTHYECKOTO

Y COIIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabnuyol u cxemwvi: «Pachl yeT0BEKay.
IpakTnuyeckas padora

«/3y4yeHune 3K0I0rnYeCcKuX aanTanuin
YEJIOBEKa»

CormnocTtaBiisiTh aJalITUBHBIEC TUIIBI
JII0JIeH C pacOBBIMU MPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh Pacu3Ma

Htoro yacoB nmo Teme 10
6 Tema «Ikos0rusi — HAyKa 0 B3aUMOOTHOLIEHUSIX OPTaHM3MOB M HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalomieii
cpeaoin»
6.1 | 3apoxneHue 1 3apoKICHHUE U Pa3BUTHE KOJIOTHH PackpeiBaTh cojiepkaHue TEPMHUHOB

H PAa3BUTHUC 3KOJIOTHH

B Tpyaax A. 'ymGonbara, K.®. Pynbe,
H.A. CeBepuoBa, J. I'ekkens,

A. Tencmu, B.H. Cykauesa.

Paznener v 3aqaun 5K0JI0THM.

CBsI3b DKOJIOTHH C APYTUMHU HAYKaAMHU.
JdemoHcTpauuu

Ilopmpempoi: A. I'yMOONBIT,

K. @. Pynwe, H. A. CeBepuos,

9. I'ekkenp, A. Tencau,

B. H. Cykaues.

Y TIOHSATHI: DKOJIOT S, ayTIKOJIOTHSI,
CUHDKOJIOT S, 3KOJIOTUSI COOOIECTB

Y DKOCHUCTEM, IKOJIOTHs BUIOB

Y TTOMYJISLIAMN.

XapakTepu30BaTh OCHOBHBIE JTAIIbI
3apOXKICHUS U PA3BUTHS DKOJIOTUU KaK
HayKHU.

[TpuBOIUTH IpUMEPHI 0OHEKTOB
W3YUYEHHUSI DKOJIOTUU.

HaspiBaTh OCHOBHBIE 3a]1a4H, CTOSALLINE
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Tabnuywl u cxemol: «Pa3aemnbl
SKOJIOTUI

repe]l Y4eHbIMUA-3KOJIOTaMHU.
YcranaBnuBaTh B3aMMOCBSI3b SKOJIOTUU
C APYTUMHU HayKaMH

6.2 | MeToabl YKOJIOTHH.
3HaueHue
DKOJIOTUYECKHX
3HAHMU JIJIS1 UeJI0BEKa

Metoapl sxomoruu. Ilomesbie
HaOMI0AeHUS. DKCIEPUMEHTBI

B OKOJIOTMH: IIPUPOJIHBIE

1 nabopaTopHbie. MonenupoBaHue
B DKOJIOTUM. MOHUTOPHHT
OKPY’KarOIIEH CpeJibl: JTJOKAIbHBIM,
pErHOHAIBHBIN U TJI00ATBHBIIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3EH
YEJIOBEUYECTBA C IPUPOJIOU.
DopMUPOBAHUE IKOJIOTUYECKOU
KYJIBTYPBI U 3KOJIOTUYECKOU
rPaMOTHOCTH HACEJIECHUS.
JlemMoHcTpanun

Tabnuywl u cxemvt: «KMeTOIBI
3KoJIoTUN», «CXxeMa MOHUTOPUHTA
OKPYXKaroUIeH CpeabD».
Jlaboparopnasi padora
«3yueHre MeTo10B IKOJIOTUUECKUX
HUCCIECIOBAHUI)

PackppiBath cosiepskaHe TEPMHUHOB

Y TIOHSATHI: MOJIEBbIE HAOJIIOCHU,
MOHHUTOPHUHT OKPY’KaIOIIEH Cpepl,
MOJICIIUPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepu3oBaTh METOIbI SKOJIOTHUH.
[IpuBOANTH MPUMEPHI TTOJIEBBIX
HaOJIIOJICHUM B DKOJIOTHH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpY’KaroIel cpesibl Kak MeToaa
9KOJIOTHYECKHUX MCCIIETOBAHUM.
OOOCHOBBIBAThH 3HAUCHHUE
AKCTICPUMEHTOB B KOJIOTHYECKUX
HCCIIEOBAHUSIX.

CpaBHuBaTh 1a00paTOPHBIE

Y TIPUPOIHBIC SKCTIEPUMEHTHI KaK
METO/bI SKOJIOTHYECKUX MCCIICIOBAHMM.
OrneHrBaTh 3HaYCHHUE TTPOTHOZUPOBAHUS
KaK METOa DKOJIOTHYECKUX
HCCJICJOBAHMM.

OO00CHOBBIBATH HEOOXOJUMOCTE
ADKOJOTMYECKUX 3HAHUU

JUTISL COBPEMEHHOTO YeJIOBeKa

HToro yacosB 1o teme
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7 | Tema «Opranu3msl U cpeaa 0OMTAHUD)
7.1 | Dxonoruueckue 1 Dxosornueckue GakTopbl PackpeiBaTh copepkaHue TEPMUHOB

(dakTopbl Y 3aKOHOMEPHOCTH UX JICUCTBUSI. Y TIOHSTHI: 3KOJIOTrMYecKuil hakTop,
Knaccudukanus sKko10ruyeckux OMOJIOTUYECKUN ONTUMYM,
(bakTopoB: abUOTHYECKHUE, OTPaHUYUBAIONIUH (JIMMUATUPYIOLIHIN)
onotuueckue, antponoreHusie. O6mme | daxrop.
3aKOHOMEPHOCTH JEHUCTBUS KnaccuduumpoBath 3K0JI0rHUECKHE
sKosiornueckux gaxropos. [IpaBuio (aKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. Hlnpenrens, XapakTepu3oBaTh 00111e
1O. JIu6ux). TonepaHTHOCTB. 3aKOHOMEPHOCTH JI€UCTBUS
OBpPUOMOHTHBIE U CTECHOOMOHTHBIE HKOJOTUYECKUX (PaKTOPOB.
OpraHU3MBl. OOOCHOBBIBATH JICHCTBUE 3aKOHA
JleMoHCTpauuu ONTUMYyMa 1 3aKOHA OTPaHUYMBAIOILIETO
Tabauyvt u cxemwvl: « IKOTOTUUECKUE dakTtopa.
(axTopb». [TpuBOIUTH IPUMEPHI:
Oo6opynoBanme: repbapuu WUTIOCTPUPYIOLIKE IHCTBUE TpaBUia
Y KOJUICKIINY PACTEHUH U )KUBOTHBIX, MUHUMYMa, OTPaHUYMBAIOIIETO
IPUCIIOCOOJIEHHBIX K BIUSHUIO dakTopa, IBpUOMOHTHBIX
Pa3IMYHBIX 9KOJOTHYECKHX (PAKTOPOB | U CTCHOOMOHTHBIX OPTaHU3MOB

7.2 | AGnoTHueckue 1 Abunornyeckue HpakTopsl. PackpbIBaTh coqiep>kaHre TEPMUHOB

(akropsl. CBET KaKk CBer Kak HKOJIOTHUECKUi (PaxTop. Y TIOHATHMN: CBET, (POTONEPUOIU3M.

DKOJIOTUYECKUN JlencTBUE pa3HBIX YUYACTKOB XapakTepu3oBaTh ACHUCTBUE CBETA KAK

daxTop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBI. HKOJIOTUYECKOTO (haKTopa.

DKOJIOTUYECKUE TPYIIbI PACTCHUI

Y )KMBOTHBIX TIO OTHOIIIEHUIO K CBETY.
CurnasbHasi poJib CBETA.
DoTONEPUOIU3ZM.

CpaBHUBATH IEWCTBUE PA3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa
Ha OPraHU3MBl.

BbIABISITE 0COOEHHOCTH CTPOCHUS
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JeMoHcTpanun

Tabauywl u cxemwvi: «CBETOBOM
CIIEKTP», « DKOJIOTUYECKHUE TPYIITIbI
YKUBOTHBIX IT0 OTHOIIICHHIO K CBETY.
Oo6opynoBanme: repbapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHH;
CBETOJIFOOMBEIC, TEHEITIOOMBEIC U
TEHEBBIHOCIIMBLIC KOMHATHBIE
pacTeHHsI.

JlabopaTropnasi padora
«BpIsBIICHHE TTPUCTIOCOOICHUIMA
OpPraHU3MOB K BIIMSTHUIO CBETa)

Y )KU3HEJEATEIIbHOCTH PACTEHU I
Pa3HBIX AKOJOTHUYECKUX TPYIIII

110 OTHOILIEHHIO K CBETY
(cBeTOMI00MBBIC, TCHETIOOUBEIC,
TEHEBBIHOCJIUBEIC).

[IpuBOINUTH IPUMEPHI PACTEHUI PA3HBIX
AKOJIOTMYECKUX TPYIII I10 OTHOIICHUIO
K CBETY.

BoIsBIISTH OCOOCHHOCTH CTPOCHUS

U KU3HEACSATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHYECKUX TPYIIII

10 OTHOIICHUIO K CBETY (JTHEBHBIE,
CyMEpEUYHbIE, HOUHbIE).

ITpuBOAUTH TPUMEPHI ) KUBOTHBIX
Pa3HBIX AKOJOTHUYECKUX TPYIII

M0 OTHOILICHUIO K CBETY.
OO6O0CHOBBIBATH 3HAUCHHUE
dboToneproan3Ma B )KU3HU OPraHU3MOB
Y ISl IPAKTUKH CEJIbCKOTO X0351CTBA

7.3

AOuoTuyeckue
(bakTopsI.
Temnepartypa Kak
DKOJIOTUYECKUN

dakTop

Temneparypa Kak 3KOJIOTUYECKU I
¢dakrop. [elicTBue TeMepaTypbl
Ha opranu3msl. [loMkuIoTEpMHBIE

Y TOMOMOTEPMHBIE OPTAHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBL.

JdemoHcTpauuu

Tabauywl u cxemol. «TemIOKPOBHbBIE

PackpbIBaTh coqiep>kaHre TEPMUHOB

Y MIOHSITUI: TEMIIEPATYpA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, IBPUTEPMHbIE
OpraHu3Mbl, CTECHOTEPMHBIE OPTaHU3MBbl,
TEPMOPETYIISLIHSL.

XapakTepu3oBaTh ACUCTBUE
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KUBOTHBIEY, «XOJIOJHOKPOBHbIE
KUBOTHBICY.

Oo6opynoBanme: repbapuu

U KOJUIEKIIH TETUTOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTEeHU; Yy4esia TULL U 3BEPEH.
JlaGoparophasi paGora

«BbIsiBIIEHHE TPUCTIOCOOTICHUIMA
OpPraHMU3MOB K BIUSHUIO TEMIIEPATYPbD)

TEMIIEPATYPbI HA OPTaHU3MBI.
BbIsSBISATE 0COOEHHOCTH CTPOEHMUS

Y KU3HEAECATEIBHOCTH
HNOWKUJIOTEPMHBIX (XOJIOJHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TETJIOKPOBHBIX )
KUBOTHBIX.

[IpuBOIUTH IPUMEPHI TOMKHIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsSBISTE 0COOEHHOCTH CTPOEHHUSI

Y KU3HEIEATEIbHOCTH TEIIONI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

[TpuBOIUTH IPUMEPHI TETIIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

IIpuBOIUTH IPUMEPHI S BPUTEPMHBIX

Y CTEHOTEPMHBIX OpPraHU3MOB

7.4

AOuoTHYECKIE
daktopsl. BiaxxkHocTh
KaK DKOJIOTHUYECKUUN

dakTop

BnaxHOCTh KaK dKOJIOTUUCCKUI
dakrop. [Ipucnocobnenus pacreHuit

K MOJIJICPKaHUIO BOJAHOTO OayiaHca.
Knaccudukanus pacrenuii

110 OTHOIICHHIO K BOJC.
[IpucnocobaeHuns KUBOTHBIX

K UI3MEHEHUIO BOJTHOTO PEXXUMA.
JdemoHcTpauuu

Tabauiel U cxeMbl: «PU3H0JIOTHYECKIE

PackpoiBath copepkanne TEPMUHOB

Y TIOHATHN: BIQXXHOCTb, THIPO(PUTHI,
rUrpoPUTHI, ME30(UTHI, KCEPOPUTHI,
YKUBOTHBIE: BOJIHBIE, TIOJTYBOJTHEIE,
Ha3EeMHBIC.

XapakTepru30BaTh ACHCTBUE BIIAYKHOCTH
KaK IKOJIOTHYECKOTO (haKkTopa.
BBISABISATE 0COOEHHOCTH CTPOCHUS

Y J)KU3HEACATEIbHOCTH PACTEHUHN
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aJIanTaluy YKUBOTHBIXY.
Oo6opynoBanme: repoapyy paCTeHUI,
OTHOCSIITUXCS K TUTPOHTAM,
Kkcepoduram, Mme30puTaM, KOMHATHBIE
pacTeHus TaHHBIX TPYIIIL.

Jlaboparopnasi padora
«AHaTOMHYECKHE OCOOEHHOCTH

pPacTEeHMI U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX 3KOJIOTUYECKHUX TPYIII 110
OTHOULIEHUIO K BOJIE.

[IpuBOINTH TPUMEPHI PACTEHUI PA3HBIX
AKOJIOTHYECKHUX TPYIII [0 OTHOILIEHUIO
K BOJIE.

BbIABIIATE aHATOMUYECKHE

U (pU3M0JIOrHYECKUE TPUCTIOCOOICHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

[IpuBOIUTH IPUMEPHI BOJTHBIX,
MOJIYBOJAHBIX U HA3€MHBIX JKHUBOTHBIX

7.5

Cpenpl ooutanus
OpraHU3MOB

Cpenbl 0OuTaHusi OPraHU3MOB: BOJTHAS,
HA3€MHO-BO3/yIIIHAsl, TOYBEHHAs,
TyOMHHAs TTOANOYBEHHAs,
BHYTpHOpTaHu3MeHHas. Du3uko-
XUMUYECKUE 0COOCHHOCTH CPel
oOUTaHUS OPTAaHU3MOB.
[Tpucnoco6ieHus OpraHu3MoOB K )KU3HU
B Pa3HbIX cpeaax.

JeMoHcTpanun

Tabnauywt u cxemvi: «Cpenpl 0OUTAHUS
OpPTaHU3MOBY.

O0opynoBaHue: KOJUICKIIUU
YKUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax

PackpriBaTh cosepkaHue TEPMUHA
«cpena OOUTaHUs.

XapakTepu3oBaTh 0COOCHHOCTHU
BOJIHOM, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, ITyOMHHO MOAMOYBEHHOMN
Y BHYTPUOPTAHU3MEHHOU Cpex
oOuTaHusl.

CpaBHuUBaTh (PU3NKO-XUMHUUECKUE
YCJIOBHSI pa3HBIX Cpell OOUTAHMUS.
BoISIBISTE 4epThI TPUCITOCOOJIEHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
HA3€MHO-BO31YIIIHOM, IOYBEHHOM,
BHYTPHUOPTraHU3MEHHOU Cperax
oOuTaHwMs.

[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
OOWTAIOIINX B Pa3HBIX Cpeaax
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7.6 | buonornueckue buonornueckue purmel. Baenane PackpriBath conmeprkaHue MOHITHS
PUTMBI Y BHyTpeHHHE pUTMBI. CyTOYHBIC «OMOJIOTUYECKUE PUTMBD».

Y TOJTUIHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[Tprcmoco0IeHHOCTh OPTaHN3MOB BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX
K CE30HHBIM U3MEHEHUSIM YCIIOBUH Y TOIMYHBIX OMOJTOTUIECKUX PUTMOB.
KHU3HU. [IpuBOAUTH PUMEPHI IPOSIBICHUS
JleMoHCTpauuu OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauywl u cxemol.: «buonoruueckue OPTraHU3MOB.
PUTMBD». BBIABIATH 4epTHl IPUCTIOCOOICHHOCTH
Oo6opynoBanme: repbapuu u OpPTraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUICKITUY PACTEHUI U )KUBOTHBIX, YCIIOBUH KU3HHU.
o0Jamaomux yepTaMu OnuceIBaTh CE30HHBIC SIBJICHUS B KU3HA
IPUCTIOCOOJICHHOCTH K CE30HHBIM OpPTaHU3MOB, PACTIPOCTPAHCHHBIX
U3MEHEHHSIM YCIOBHH KU3HU B CBOEW MECTHOCTHU

7.7 | )KusneHnbie (hOpMbI KvizHeHHBIE POPMBI OPTAaHU3MOB. PackpwiBaTh cojiep:kaHue MOHSATHUS

OpraHu3MOB

[TonsTre o *ku3HEeHHOH hopme.
Kuznenusie PopMbI pacTEHUH:
JIEPEBbS, KYCTaPHUKHU, KyCTapHUYKH,
MHOTOJICTHHE TPaBbI, OJTHOJICTHUE
TpaBsbl. JKuzHeHHbIE (POPMBI )KUBOTHBIX:
TUAPOOUOHTHI, T€OOUOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTPOCHUS
1 00paza KU3HHU.

JdemoHcTpauuu

Tabauywl u cxemvl: «Ku3HeHHBIC
dbopmbl pacTeHU», « X KHU3HEHHBIE
(OpMBI JKUBOTHBIX).

«GKU3HEHHas (hopMa OpraHu3May.
BhIsSBISITE 0COOEHHOCTH CTPOCHHUS
U )KU3HEJEATETbHOCTH PACTEHUI
Pa3HBIX KU3HEHHBIX (POpM.
[IpuBOINTH TPUMEPHI PACTEHUI PA3HBIX
KU3HEHHBIX (POPM.

BrIsBISITE 0COOEHHOCTH CTPOEHUS
U SKU3HEACATEIbHOCTUA KUBOTHBIX
Pa3HbIX JKU3HEHHBIX (OPM.
[IpuBOANTH MPUMEPHI ) KUBOTHBIX
Pa3HbIX JKU3HEHHBIX (HOPM
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Oo6opynoBanme: repbapuu
Y KOJUIEKIIMH PACTEHUHN U )KHUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POPM

7.8 | buotnueckue pakTopbl

buotnueckue gpaktopsl. Bub
OMOTHUYECKUX B3aUMOJICHCTBUIA:
KOHKYPEHIIUS, XUIITHUIECTBO, CHMOHN03
u ero gopwmsl. [1apazutusm,
KOOIepalusi, MyTyaju3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aMMOCHCTBUSA (TONMMYECKHE,
dbopudeckue, padpudeckue). 3HaUCHHUE
OMOTHYECKUX B3aUMOJIEUCTBHIA

JUIS1 CYIIIECTBOBAHUSI OPraHU3MOB

B cpenie ooutanus. [Ipunmmn
KOHKYPEHTHOTO UCKJTIOUCHHS.
JdemoHcTpauuu

Tabnuywl u cxemvl: « IKOCHCTEMA
IMPOKOJUCTBEHHOTO JIECA,
«IDKOCHCTEMa XBOMHOTO JIeCay,
«enu nutanusy, « XUIHUIECTBOY,
«ITapazutuzm», «KoHKypeHLIM»,
«CumMbno3y», «KommeHcammzmy.
O0opynoBaHue: KOJUICKIIUU
KUBOTHBIX, YU4aCTBYIOIIUX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMMO/ICHCTBUAX

PackpeiBaTh cosiepaHue TEPMUHOB

Y TIOHSATHUI: KOHKYPEHIIUS,
XUITHUYECTBO, MTAPA3UTU3M,
MYyTYyaJIN3M, KOMMEHCAIIN3M,
HETpo(pUYECKUE B3aUMOIEUCTBHUS.
XapakTepu30oBaTh BUbI OMOTUYECKUX
B3aMMO/ICUCTBUMU.

OOBSACHSTH CYIITHOCTh KOHKYPEHIIUU,
XUITHUYECTBA, Tapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAIIN3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIIHUX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHuBaTh 3HAYCHUE OMOTUYECKUX
B3aMMOJICHCTBUH JJIS1 CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOMTaHUSI.
OOGO0CHOBBIBATH JICWCTBHE IPUHIIUITA
KOHKYPEHTHOTO UCKJIFOUEHUS

Hroro yacoB mo Teme
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8 Tema «IK0y10TUsI BUIOB M MOMYJISIIIAIN

8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHE XapaKTEPUCTUKH PackpriBaTh coneprkanue MOHATUSA
XapaKTePUCTUKU nonyJanuu. [omynsius kak TIOMYJISILUSD).

HNOMYJISIIUN Ouosoruueckas cucrema. Poip OueHuBaTh 3HaAYEHUE HEOJHOPOIHOCTH
HEOJTHOPOIHOCTH CPEJbl, PU3UIECKUX | Cpeabl, pu3nuecKkux 6apbepos
OapbepPOB U OCOOCHHOCTEH OUOJIOTUH 1 0COOCHHOCTEW OMOJIOTUN BUIOB
BUJIOB B (POPMHUPOBAHUU B (hopMHPOBAaHUH IPOCTPAHCTBEHHOU
MIPOCTPAHCTBEHHOM CTPYKTYPbI CTPYKTYPBI ITOIYJISILINN.
nonyisauuid. OCHOBHBIE ITOKA3ATENH [IpuBOINUTH MPUMEPHI MOMYIISIUN
MONYJISILUN: YUCIEHHOCTD, INIOTHOCTh, | Pa3HbIX BUJOB PACTEHUIN U JKUBOTHBIX.
BO3pacTHas U N0JIOBasl CTPYKTYpa, XapakTepu30BaTh OCHOBHBIC
POXKIaEMOCTh, IPUPOCT, TEMII POCTA, HKOJIOTUYECKUE MTOKA3aTeNn
CMEPTHOCTb, MUTPALIHSL. NOMYJISILUN: YACIEHHOCTb, INIOTHOCTA,
JleMoHCTpauuu BO3pAacTHas U M0JIOBasl CTPYKTYpa,
Tabnuywl u cxembl: « IKOJIOTUUECKHUE POXKJIAEMOCTh, PUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TOIYJISLUNY, CMEPTHOCTb, MUTPALIHSL.
«IIpocTpaHcTBEHHAs CTPYKTYypa
NOMyJISAUN», «Bo3pacTHbIE MUPaMUIbI
HOITYJISILIVID)

8.2 | Dkonoruyeckas 3 DKoJiornueckas CTpyKTypa nonyJasiuuu. | PackpeIBaTk cofep:kxaHne TEPMUHOB U
CTPYKTypa OneHKa YACIEHHOCTH TOITYJIALMH. MOHATUI: AMHAMUKA MOMYJISLIUH,
HOMYJISILIUH. JIuHaMUKa NOIYJISUUU U €€ PEryslus. | OMOTUYECKUA MOTEHIIUAT oMYA,
JIMHaMUKa MOy JISIHN buotrnueckuii moTeHMaN NOMyJSIUU. | KPUBBIC BEKHBAHUS, (DaKTOPbI

" CC peryirsanusi

MoaenvupoBaHie TUHAMUKHU
nonyJisanuu. Kpussie pocta
YUCJIEHHOCTHU nonyisiuuu. Kpusbie
BBDKMBAHUS. Perynsnus 4ncieHHOCTH

CMEPTHOCTHU, EMKOCTb CPEJIbI.
OOBSICHATH 3aKOHOMEPHOCTH
pa3MenieHust 0cooe Monmyasuuu
Ha 3aHUMAaeMOU TEPPUTOPUHU.
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MOMYJISIIANA: POJIb (DAKTOPOB,
3aBUCSILIUX U HE 3aBUCAILLIUX OT
IUIOTHOCTHU. DKOJIOTUYECKHUE CTPATETUU
BU10B (r- u K-cTpaterun).
JeMoHcTpanun

Tabauywvr u cxemvi: «CKOPOCTH
3aceJIeHUs IOBEPXHOCTHU 3eMJIN
Pa3IMYHBIMHU OPTaHU3MaAMI)»

OneHuBaTh OMOTUYECKUM MTOTEHIIAAT
MONYJISIUN Pa3HBIX OPTaHU3MOB.
AHaM3UpOBaTh KPUBBIE POCTA
YUCJIEHHOCTH MOIYJIS AN U KPUBBIE
BBIKUBAHHS.

OOOCHOBBIBATh PUYUHBI CACPKUBAHUS
OMOTHUYECKOTO MOTEHIMaNa pocTa

Y IPUYXHBI BCIIBIIIEK POKIAEMOCTH

Y OTZEJIbHBIX OPraHU3MOB.
[lepeuncnarh GpakTOpbl CMEPTHOCTH,
pEryJMpyroLe YUCIECHHOCTD
MOIYJISALIUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh YKOJIOTHYECKNE CTPATETUH
BHJIOB

8.3

JKOJIOTUYECKAs HUIIIA
BHIA

[TonsiTHEe 00 PKOTOTUYECKON HUIIIE
Busa. Mecroobutanne. MHOroMepHas
MO/IEJIb SKOJIOTUYECKON HUIIA

J1. . XaTtunHcoHa. Pazmepsl
skoaoruueckor Humu. IlorennmanpHas
Y peaii30BaHHAas HUIIY.

Bup kak cuctema nonyssanuii. Apeanbl
BUJI0B. BU/IbI 1 MX )KU3HEHHBIE
CTpaTeruu. DKOJOTUYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS

Y MUTpaIi )KUBOTHBIX.
buoniornueckrie MHBa3UM UyKEPOIHBIX

PackpriBaTh coiep:kaHle TEPMUHOB

Y TIOHSITUI: DKOJIOTUYECKasl HUIIA, BUJ,
apea, MHBa3usl.

XapakTepu3oBaTb MHOTOMEPHYIO
MOJENb DKOJIOTUYECKOU HUIIIN

J[. . XatunHCOHa.

[IpuBOIUTH TPUMEPHI IKOJTOTUUECKUX
HUII Pa3HbIX BUJIOB PACTECHUM

Y KUBOTHBIX.

BbISIBASTE OTJIMYKE SKOJIOTUYECKON
HUIIU BUJIA OT €70 MECTOOOUTAHUSI.
['paduueckn nzob6paxxaTh
MHOTOMEPHYIO MOJIEJIb IKOJIOTUYECKOM
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BH/IOB.
JdeMoHcTpauuu

llopmpem: J1. 1. XaT4UHCOH.
Tabauywl u cxemwvi: «Moaenb
3KOJIOTUYECKOW HUIIIN

J1. . XaTunHCOHa».

Oo6opynoBanme: repdapun pacTCHUN;
KOJUIEKIIMH KUBOTHBIX.
Jlaboparopnasi padora
«IIpucnocobiieHns ceMsiH pacTeHUI

K PacCeJICHUIO»

HUILH TSI PA3HBIX BUJIOB.
BpIsABIATE TPUUKMHBI pa3IAuU

B pa3zMepax IKOJIOTUUECKON HUILIN

Y pPa3HbIX BUJOB PACTCHUI U )KUBOTHBIX.
AHaNM3upoOBaTh MPUYUHBI

Y MIOCJIEICTBUSI CMEHBI 3KOJIOTHYECKOU
HUIIH

Htoro yacos 1o teme 9
9 | Tema «9K0J0THUs COOOIIECTB. IKOJOTHYECKHE CHCTEMbD)

9.1 | CoobmiecTBO 1 Coob6miecTBa opranu3mMoB. broreHo3 PackpeIBatTh cosiepkaHue TEPMUHOB
OpTaHU3MOB — U ero cTpykrypa. CBs3u MEXIY Y TIOHATHI: OMOIIeH03, OMOTOTI.
OMoIICHO3 opraHu3Mamu B OHUOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €T0

JleMoHcTpaun CTPYKTYPHI: BUIOBYIO,
Tabauywl u cxemol: «CTpyKTYypa MPOCTPAHCTBEHHYIO, TPO(DHUECKYIO.
OuoIieH03a», «IKOCUCTEMA [TepeuncasaTh U MPUBOINUTH TPUMEPHI
IIUPOKOJIMCTBEHHOTO JIECay, CBsI3EH MEXTy OpraHU3MaMH
«IKocHUCTEMAa XBOMHOTO JIeCay B OMOIIEHO3€

9.2 | Dxocucrema 2 DKOCHCTEMA KaK OTKPBITas CUCTEMA PackpsiBaTh copepkaHue TEPMUHOB

(A.J. Tencnu). ®yHKIIMOHAIbHbBIE
0JIOKH OpPraHKU3MOB B DKOCUCTEME:
IPOIYLIEHThI, KOHCYMEHTHI,
peayuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue enu 1 CeTH.

Y TIOHSTHUI: SKOCUCTEMA, TPOAYLICHTHI,
KOHCYMEHTBI, peAYyLIEHThI, Tpoprueckue
YPOBHH, Tpopuueckue (MUILIEBbIC)
LEIU U CETH.

Ha3biBaTh CTPYKTYpHBIE KOMITIOHEHTHI
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AOHoTHYECKHE OJIOKH DKOCHCTEM.
ITouBBI M ULl B AKOCHUCTEMAX.
KpyroBopoTt BeliecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

JeMoHcTpanun

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnn.

Tabauyvt u cxemol: «OyHKITMOHATBHBIC
TPYNIIBI OPTaHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«llenu nuTanus (macTOMIITHAS,
JICTPUTHAS ).

Oo6opynoBanme: repOapuu pacTCHUI;
KOJIJIEKIIUM HAaCEKOMBIX; uydesia MTHI]
U 3Bepen

HKOCUCTEMBI.

Xapaktepu3oBaTh (YHKIIMH

Y TIPUBOJIUTH TIPUMEPHI
OpraHU3MOB B IKOCHCTEME

Ha OCHOBE MMEIOIINXCS 3HAHUHN

0 pacTeHUSX, rpudax, OaKTepusax

1 )KUBOTHBIX.

OnuceIBaTh KPYyrOBOPOT BEIIECTB

Y TIOTOK DHEPTHH B SKOCUCTEME.
OOBSICHATH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BELIECTB U MOTOKE SHEPTHUHU.
[IpuBOAWTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3Hble YPOBHU
TPOPUUECKUX THUPAMHU/I.
CocTaBisTh CXeMBbI IIEpEHOCA
BEIIECTBA U SHEPTUHU B IKOCHCTEMAaX
(uenu nuTaHus).

CpaBHUBaTh MACTOUIITHBIC U IETPUTHBIC
SN TTUTAHMSI

9.3

DKOJIOTUYECKUE
MAPaMU/IBI

OcHOBHBIE TOKA3aTEIN SKOCUCTEMBI.
buomacca u nponykuusi.
DKOJIOTUYECKUE TUPAMHUIBI UHCEIT,
OMOMacChl U YHEPTHUH.
JdemoHcTpauuu

Tabauywl u cxemol: « IKOTOTUYECKAS
nMpaMuJia Yuces, « IKOJoTnIecKast

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHATHUI: IPOayKIuUs, OMomacca,
HKOJIOTUYECKas MUpaMua.
XapakTepu3oBaTh IpaBUiia
HKOJIOTUYECKUX TUPaMU YUCET,
OMoMacchl U DHEPTHUH.

OOBICHATH NPUYUHBI PA3TUUUNA
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nupamuia OMoMaccel,
«DKoJ0oTHYECKasi MupaMuia SHEPTUN»

B IIPOJIYKTUBHOCTHU Y Pa3HBIX
DKOCHUCTEM.

[IpuBOAUTH MPUMEPHI TPAKTUYECKOTO
MPUMEHEHUS MPABUII SKOJIOTHUUECKHUX
MUpPaMHU/I.

CpaBHuBaTh OMOMAacCy U IPOAYKITUIO
HKOCUCTEM CYIIM 1 MUPOBOTO OKeaHa

9.4 | 3meHeHUs Hamnpasnennbie 3akoHOMEpHBIE CMEHBI | PackpbIBaTh coiepkaHne TEPMUHOB
COOOIIECTB — coo0rmIecTB — cykneccud. [lepBudHbIe | ¥ IOHATHIA: CYKIIECCHSI, KITMMaKCHOE
CYKIIECCHH U BTOPUYHBIE CYKIIECCUU U HX COOOIIIECTBO, CYKIIECCUOHHBIN Psi/I.

NPUYUHBI. AHTPOIIOTE€HHBIE XapakTepu3oBaTh CYKIECCUU:
BO3JICHCTBHS HAa CYKIICCCHH. MIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
Knumakchoe coobiectBo. WX MPUMEPHI U HAa3bIBATh MPUYUHBI
buopaznoobpasue 1 noiaHoTa CMEHBI COOOIIIECTB.

KpyroBOpOTa BEIIECTB — OCHOBA CpaBHUBaTh BPEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTB. OMOTeOIIeHO3bI HA KOHKPETHBIX
JeMoHCTpauun npuMepax CBOEH MECTHOCTH.
Tabauywl u cxemor: «OOpa3zoBaHue MonenupoBaTh pe3ynbTaThl MpoIecca
6o10Tay, «IlepBuunas cykieccus», CMEHBI OMOTEOIIEHO30B TIO/T BIHSIHUEM
«BoccranoBnenue neca nocie aHTPOITOTEHHOTO (paKTOpa

nokapa»

9.5 | IIpupoansie [TpupoaHBIC IKOCHCTEMBI. PackppIBaTh cosiep>kaHue TEPMHHOB
DKOCUCTEMBI JdemoHcTpauuu Y TIOHSITHI: (PUTOTIIAHKTOH,

Tabauywl u cxemol. «IKOCUCTEMA
ITUPOKOJIMCTBEHHOTO JIeCay,
«DKocuCcTEMAa XBOMHOTO JIeCay,
«DKocucTeMa o3epay.

300IIJIAHKTOH, IPYCHOCTb.
XapakTepu30BaTh IPUPOIHbIE
DKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha TpuMepe 03epa,
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Oo0opynoBanme: akBapuyM Kak MOJEIb
SKOCUCTEMBI.

IKCKYypcHs «DKCKYPCHSI B THITUYHBII
ouoreolrieHo3 (B 1yOpaBy, Oepe3HIIK,
€JIbHUK, HA CYXO0JI0bHBIN

WJIM IOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

XBOWHOTO U HIMPOKOJIMCTBEHHOTO JIeCa).
OOBICHATH TPUYHUHBI PATHYHON
OroMacchl IPOAYLIEHTOB

¥ KOHCYMEHTOB B IPUPOTHBIX
IKOCHUCTEMAX.

CocTaBiATh NaCTOUIIHBIE U JETPUTHBIE
LENU MUTAaHUS TPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
BXOJISLINX B COCTaB (PUTOIUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOOCHOBBIBATH POJIb IPYCHOCTHU

B ’KM3HU Ha3E€MHBIX IKOCHCTEM.
CpaBHuBaTh OMOMaccy U NPOLYKIIIO
BOJIHBIX U Ha3€MHBIX IKOCUCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arposKOCUCTEMBI)

AHTPONOreHHBIE 3KOCUCTEMBI.
Arposkocucrema.

Arponenos. Paznmuuus mexny
AHTPOIIOT€HHBIMU

Y IPUPOAHBIMU SIKOCUCTEMAMH.
JdemoHcTpauuu

Tabauyvt u cxemol: «ATPOLICHO3Y,
«KpyroBopoT BENIECTB U MOTOK
SHEPTUU B arpolLeHO3e».
O6opynoBanue: repbapuu
KYJIbTYPHBIX U IUKOPACTYIIIHUX
pacTeHuil.

IKCKYypCHA «IKCKYpPCHS

PackpbIBaTh coqiep>kaHle TEPMUHOB
Y TIOHSATHI: arpO’KOCHCTEMA,
arpoLeHO03, MOHOKYJIbTYpA.
XapakTepu3oBaTbh OCHOBHBIE
KOMITOHEHTBI arPO3KOCUCTEMBI.
[TpuBOAUTE pUMEPHI
arpO’KOCUCTEM.

CocTaBisATh LIETIH MUTAaHUS arpOLEHO3a.
OO6O0CHOBBIBATH MPUIMHBI HU3KOM
YCTOWUYHUBOCTH arpOdIKOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI

U IPUPOJHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YEIOBEKA
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B arpO3KOCUCTEMY (Ha I0JIe
WIN B TEIUIMYHOE XO3IHUCTBO)»

B COXPAaHEHUHU YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPHUHT

Ypboskocucrembl. OCHOBHbBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'oponackas dopa u payhna.
CunHaHTpoOnM3a1us TOPOJCKON PayHBbI.
buonornueckoe u X03UCTBEHHOE
3HAYEHUE arpodKOCUCTEM

1 ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 3KOCUCTEMAX.
[Tepenoc sHEPTUM U BEMIECTB MEXKTY
CMEKHBIMH 3KOCUCTEMAMHM.

Y CcTOMYMBOCTh OPraHU3MOB,
MOMYJISAIIUN 1 SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
BO3JCHCTBHUM.

MeTon0JiI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONIOTE€HHBIX
AKOCHUCTEM.

JdemoHcTpauuu

Tabauywl u cxemol: «IIpumepsl
ypOOIKOCHUCTEM.

IIpakTueckas padora

«M3yyeHue u onurcanue
ypOOIKOCUCTEMBI.

PackpbiBaTh cofep:kaHrne TEPMUHOB
Y TIOHATHI: ypOo3KOocHcTEMA,
CUHAHTPOIU3AIMs, Topoickas (iopa,
ropojckas (ayHa, 3KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OnuceiBaTh OMOJIOTHYECKOE

Y XO3SIMCTBEHHOE 3HAUYCHUE
ypOOIKOCHCTEM.

[IpuBOAWTH IPUMEPHI U OLICHUBATH
COCTOSIHUE YPOOIKOCUCTEM CBOECH
MECTHOCTH.

BbIsSIBISTE 0COOEHHOCTH TOPOJICKOI
Gbropsl 1 QayHBbI.

CpaBHUBaThH ypOOIKOCUCTEMBI

U TIPUPOTHBIC YKOCHCTEMBI
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Jlaboparopnasi padora

«M3ydeHnne pazHOOOpa3us MEIKUX
MOYBEHHBIX WIEHUCTOHOTHUX B Pa3HbIX
HKOCHUCTEMAX)

Htoro

4acoB I10 TEME 12

10

Tema «buocdepa — riiodajbHass IKOCUCTEMA»

10.1

buocdepa. Crpykrypa 2
U cocTaB Ouocgepsl

buocdepa — obmerianerapuas
000104uKa 3eMJIH, I7I€ CYIIECTBYET
WIH CYIIECTBOBAJA KU3Hb. PazBuTue
MpeACTaBICHU 0 Ouocgepe B Tpyaax
9. 31occa. Yuenue B.M. Bepnaackoro
o buocdepe. Obmactu 6uochepsl u ee
cocrtas. JK1Boe BemecTBo Ouocgepsl
U ero QyHKIIUH.

JeMoHcTpanun

Ilopmpemuwi: B. . BepHaackui,

3. 3roce.

Tabauyvt u cxemwi: «I'eochepnl
3eminy», « DyHKIIMU )KMBOTO BEIIECTBA

PackpbiBaTh cosiep>kaHre TEPMUHOB

U TIOHATHI: Orocdepa, )KUBOE
BEII[ECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIESCTBO, OMOTCHHOE
BEIIECTBO.

[TpuBOoAUTH POPMYITHMPOBKH OCHOBHBIX
nonoxxeHnit yuenus B. Y. Bepnaackoro
o obuocdepe.

XapaktepusoBaTh 0071acTH OMoc(epbl
U UX COCTaB, HA3bIBATh 00JIACTU
pactpoCcTpaHEHUS KUBOTO BEIIECTBA

B 000J710UKaxX 3eMJIM U BBISBIIATH
MPUYHHBI €70 Pa3TUIHOTO
pacTpeeeHuUS.

[lepeuncnarb QPyHKITMU )KUBOTO
BeliecTBa ouocdepsl (razonas,
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPAIMOHHAs, OHOXMMHUYECKas).
[IpuBOAUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHUSI )KUBOTO BEIIIECTBA

Ha Ouocdepy.
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AHamM3upoOBaTh U OTIICHUBATH
OMoIOTHYECKYI0 HH(POPMAIIHIO

0 TJI00AJIBHBIX YKOJIOTHYECKUX
npobiemax 6uochepsl, MOTydaeMyto
W3 Pa3HBIX HCTOYHUKOB.

OuenuBars Bkiana B. Y. Bepnajackoro,
0. 310cca B CO371aHUE YUCHUS

o buocdepe

10.2

3aKOHOMEPHOCTHU
CYITIICCTBOBAHHSI
onocdepsl.
KpyroBopotsl
BEIIICCTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepnr. OcobeHHOCTH OuoCchepbl
KaK TJ100aTbHON DKOCUCTEMBI.
JIlnHAMH4Y€eCKOE paBHOBECHE

B Onocdepe. KpyroBopoThl BemiecTs
1 OMOTEOXUMHYCCKHUE THKJIIBI
(yrnepona, azora). PurmMmudHoCTh
siBJICHU B Ouocdepe.
JdemoHcTpauuu

Tabauywl u cxemol: «I'eocdepbr
3eMiny, « DyHKIIUH )KUBOTO
BeriecTBay, «KpyroBopot azota

B ipupoien, «KpyroBoport yriepoaa
B IIpupoie», «KpyroBopoT kuciopoaa
B TIpUpoe», «KpyroBopoT BojbI

B TIPUPOJICH

PackppiBath copepkaHue TEPMUHOB

U MOHSATUH: TTI00aNIbHAS DKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOreOXUMHUYECKHUE ITUKJIBI.
XapaKkTepru30BaTh 0COOCHHOCTH
o6unocdepsl Kak riao0aIbHOMI
HKOCUCTEMBI.

Onpenensate PyHKIIHUIO OMOChEpHhI

B 00ecreuyeHu OMOTEHHOTO
KPYTrOBOPOTA BEIICCTB Ha IJIAaHETE.
XapakTepu30BaTh OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHMBaTh 0COOEHHOCTH KPYTOBOPOTA
Pa3INYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIECTB JIJIsI CYIIIECTBOBAHUS KU3HU
Ha 3emJe.

OOBSICHATB POJIH OPTaHU3MOB
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B OMOJIOTUIECKOM KPYTOBOPOTE
BEIIIECTB.

BBIABIATh TMHAMHYECKOE PABHOBECHE
ounocdepsl.

[IpuBOAUTH IPUMEPHI PUTMUIHOCTH
SBJICHUH B OMocdepe

10.3

30HaIBLHOCTH
ounocdepnl. OCHOBHBIC
OMOMBI CYIIIH.

Y cTOMYMBOCTD
ouocdepnl

3oHansHOCTH OuOochepsl. [lonsaTue

0 buome. OCHOBHBIE OMOMBI CYIIIN:
TyHApPA, XBOMHBIE JIECa, CMEIIIAHHBIE

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, MyCTHIHU, TPOITMUECKHUE JIeCa,
BBICOKOTOpbs1. KilmMmar, pacTUTEIbHBIN
Y )KUBOTHBIA MUp OMOMOB CYIIIH.
CtpykTypa v QYHKIIUS )KUBBIX CUCTEM,
OIIEHKa UX PECYpPCHOTO MOTEHIIUAlIa

1 OnochepHBIX (PYHKITH.
JeMoHcTpanun

Tabnuyol u cxemovl: «OCHOBHBIE OMOMBI
cymmy, «KimMmaTudyeckue nosica
3emnm», « Tynapay, «Taiiray,
«CMelIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JIeCy, «CTENbY,
«CaBannay, «IlycTbiHm,
«Tponmueckuii ecy.

Oo6opynoBanme: repbapun pacTeHUN
Pa3HBIX OMOMOB; KOJUIEKITUH KUBOTHBIX

PackpbIBaTh cofepkaHne TEPMUHOB
U MOHATUI: OUOMBI, TYHJIpa, XBOIHBIE
jeca, CMEIIaHHbIE JIeca,
IIMPOKOJMCTBEHHBIE JIeCa, CTEIH,
CaBaHHBI, IyCTBIHU, TPOITMUYECKHUE JIECA,
BBICOKOTOPBSI.

[loka3bIBaTh Ha KapTe

U XapaKTEepU30BaTh OCHOBHBIE OMOMBI
CYLIH.

CpaBHHBaTh 0COOEHHOCTH KJIMMATa,
II0YB, PACTUTEIBHOTO U JKUBOTHOTO
MUpa pa3HbIX OMOMOB CYIIN 3EMJIH.
BBIABIIATE NPUYMHBI 30HATIBHOCTH

B Onocdepe

HToro yacosB 1o teme
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11

Tema «Her0BeK M OKpYy KalOLIas cpeaa»

111

Bo3snerictBue
YeoBeka Ha onochepy

2

DKOJIOTUUECKHE KPU3UCHI U UX
puyuHbL. Bo3aencTeue yenoseka

Ha Ouocdepy. 3arpsi3HeHNEe BO3AYIITHOM
cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpyiienne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. 3meHeHne
KJIMMaTa.

JeMoHcTpanun

Tabauywl u cxemul: «3arpsi3HEHHE
atMochepsl», «3arpsi3HEHUE
ruapochepb», «3arpsi3HEHUE OYBbDY,
«ITapaukoBbIi AP heKT

PackpriBaTh copepkaHne TEPMUHOB

Y TIOHATHI: aTMocdepa, BemecTBa-
3arpsiI3HUTEINN, TAaPHUKOBBIN AP (DEKT,
«030HOBAS JBIPA», KKUCIOTHBIC
TOXAN», TuIpochepa, 3BTpopuKanus
BOJIOEMOB, 110YBa, SPO3HsI I1OYB,
MECTUIIUIBI, SKOJIOTUYECKUN

KPHU3HC.

AHanu3upoBaTh aHTPOTIOTCHHBIE
(dhaxkTopbl BO3IEHCTBUS Ha Onochepy
(poJib UenoBeKa B IPUPO/IE) Ha PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh ria00aabHbIC
AKOJIOTUYECKHE MPOOJIEMBI;

OCHOBHBIE HCTOYHHKHU aTMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTHYECKHE
POOJIEMBI, CBS3aHHBIC C YBEIIMUCHUEM
TpaHCIIOPTa B KPYITHBIX TOPOJIAX;
ABTPOGUKAIIUIO BOJOEMOB;
MOCJIC/ICTBUS 3aTPS3HEHUS BOJ
XUMUYCCKUMHU BEIIIECTBAMH;
BO3JICHICTBHE YEJIOBEKA HA TTOUBCHHBIN
MTOKPOB.

AprymeHTHpOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUU B PELICHUN
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BOIIPOCA O NOAAEPKAHUH YCTOMYUBOCTH
ouocdepsl

11.2

AHTpPOIIOT€HHOE
BO3JICHICTBHE

HA PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbl

AHTPOIIOT€HHOE BO3/ICUCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacCTUTENBHOTO U KUBOTHOI'O
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ TPUPOJIHBIC TEPPUTOPUHN
(OOIIT). borannueckue caapl

Y 300JIOTUYECKUE MTAPKH.
JeMoHcTpanun

Tabauyvt u cxemol: «Ocob0

OXPaHACMBIC IIPUPOAHBIC TCPPUTOPUN).

Oo6opynoBanme: potorpapuu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbiBaTh cofep:kaHrne TEPMUHOB
Y TIOHSITUWA: COKpAILICHUE
OoropazHoobOpasusi, OXpaHa IPUPOIbI,
0c000 OXpaHseMbIe PUPOTHBIC
tepputopun (OOIIT), boTannueckuit
call, 300JIOTUMYECKUH TapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pPacTEeHUN U )KUBOTHBIX.

[IpuBOAUTH IPUMEPBI IPSIMOTO

Y KOCBEHHOT'O BO3/ICHCTBHSI YEJIOBEKA
HA pACTUTEIbHBIA U >KUBOTHBIN

MHUD.

XapakTepu30oBaTh MPUHIHUIIBI
«BcemupHOI CTpaTeErnu OXpaHsl
IIPUPOJBDY.

[lepeuncnarb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpaIIeHHsI OMOJIOTUYECKOTO
pazHooOpasus 3emMiIu.

[IpuBOAUTH IPUMEPHI PEAKUX

Y MAJIOYHMCIIEHHBIX BUJOB PACTEHU

Y )KUBOTHBIX CBOEl MECTHOCTH,
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3aHeCeHHbIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO

11.3 | ParmonansHOE 2 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO PackpbIBaTh cojiepkaHNe TEPMHHOB
IPHUPOIOIIOIBL30BAHHE Pa3BUTHUS YEIIOBEUYCCTBA U TIPUPO/IBL. Y TIOHATHH: pallHOHAILHOEC
U YCTOMYUBOE PanroHaibHOE MPUPOIOIIOIB30BAHHE IIPHUPOIOIOIL30BAHUE, YCTONIMBOE
pa3BUTHE Y COXpaHCHHE OMOJIOTHYECKOTO pa3BUTHE, IPUPOIHBIC PECYPCHI,
pazHooOpasus 3eMiu. HKOJIOTHYECKUN CIIC].
OO01He 3aKOHOMEPHOCTH XapakTepHu30BaTh OCHOBHBIC TPUHIIAITHI
I100aJBHBIX SKOJIOTHYECKHX YCTOMYHBOTO Pa3BUTHS YEJIOBECUCCTBA
Kpu3ucoB. OCOOCHHOCTH U TIPUPOJIBI.
COBPEMEHHOT'0 KPH3HUCa U ero OnuceIBaTh HEMCUSPITACMBIC
BEPOSTHBIC ITOCIICCTBHS. U McuepriacMble IPUPOIHBIC PECYPCHI,
Pa3BuTHe METO0B MOHUTOPHHTA MO TYEPKHUBAsT OTHOCHTEIBLHOCTD
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX HEHCYCPITAEMOCTH ITPUPOTHBIX
IPOIIECCOB. PECYPCOB; XapaKTEPHU30BaTh MPOIIECCHI
JleMOHCTpaUM WX BO3HUKHOBCHHMSI M YCIIOBHSI CPE/IbI,
Tabauywvt u cxemwvl: «Moaeau MPUBOJISIINE K UX ()OPMHUPOBAHHMIO.
YIPABJISIEMOTO MHUPay PackpbIBaTh IpOOIEMBI PAIIMOHAIIBEHOTO
MIPHUPOJIOTIOIB30BAHUS U HAXOIUTh Ty TH
UX pEIICHUS
HTtoro gacos o teme 6
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUMA N OJIEMEHTOB
COLEPXKXAHUA ITO BUOJIOI'MHU

IIpoBepsiembie Ha EI'D no 6mos10orum Tpe6oBaHus K pe3yJibTaTaM 0CBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CpeIHEro 0011ero 00pa3oBaHUMA

Kon
IPOBEPSEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI
OCHOBHOI 00pa30BaTeIIbHON MPOTpaMMBbl CPETHETO OOIIETo
o0pazoBaHus

1

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHWHBI MHUPA, B TO3HAHUHU 3aKOHOB MPUPOJIbI U PELICHUH
JKU3HEHHO  BAXHBIX  COLMAJIBbHO-3TUYECKUX,  IKOHOMUYECKUX,
HKOJIOTMUECKUX TpoOJIeM YellOBeUeCTBa, a TakKe B PEIICHUU
BOIIPOCOB PAIMOHATIBHOTO MPUPOJONOIL30BaHUsI, B (OPMUPOBAHUU
[IECHHOCTHOTO OTHOIIECHUS K TMpUPOJAE, OOIIECTBY, YEIOBEKY;
O BKJIJIC POCCUNUCKHUX U 3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
ounooruu

Brnanenue cuctemoil 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUS, HUCIIOJIB3YEMbIX B OMOJIOTHYECKUX HCCICIOBAHUIX JKHBBIX
OOBEKTOB U HKOCUCTEM (ONHCAHHWE, U3MEpPEHUE, NPOBEICHUE
HaOJII0/ICHN); criocoO0aMH BBISIBIICHHS M OIEHKH aHTPOIOTE€HHBIX
W3MEHECHUU B PUPO/IE.

YMeHue BbIJIBUTaTh THUIIOTE3bI, TPOBEPSTh UX SKCIIEPUMEHTAIbHBIMU
cpeacTBamu, (OpMyJHUpYys 1eJIb KCCIEeJA0OBaHUs, aHAIU3UPOBATH
MOJTyYEHHbIE PE3YJIbTAThI U JACaTh BHIBOIBI.

BoisiBIeHME 3aBUCUMOCTHM MEXIY HCCIENyEMbIMH BEJIWYMHAMH,
00BbSICHEHHE TIOJIYYEHHBIX PE3YJIbTaTOB U (POPMYJIHUPOBAHKUE BHIBOJIOB
C UCIIOJIb30BAHUEM HAYYHBIX NOHATHUMI, TEOPUN U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OWOJOTMYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOTIOJIArAOIIHE OMOJIOTHYCCKUE TSPMUHBI M TTOHSTHS
(KkW3HB, KJIETKAa, TKaHb, OpraH, OPTaHW3M, BWJ, IOMYJISIIHSI,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHBIH ~ MUMMYHHUTET, OWOCHHTe3 Oejka, OHOIoJUMepHI,
JTUCKPETHOCTD, cCaMOpPETYJISIHNS, CaMOBOCITPOM3BE/ICHNE,
HACJICJICTBEHHOCTh, M3MEHYHUBOCTh, DHEPro3aBUCHMOCTh, POCT
U pa3BUTHE);
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Ouonoruueckue  Teopuu:  kieroyHas Teopus 1.  IlIBanHa,
M. IlInennena, P. Bupxosa; KIOHAIBHO-CETEKTUBHOIO UMMYHHTETA
IL Opnux, n.n. Meunukosa, XpPOMOCOMHas Teopus
HacleacTBeHHOCTH T. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. bapa, aBomonmonnas reopus Y. JlapsuHa, CMUHTETUYECKAS TEOPHS
HBOJIIOIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. Cykauesa; yuenue H.M. BaBunoBa o nentpax mMHoroo0pasus
U MIPOUCXOXKJIECHUS KyJIbTYpHBIX pacTenuii, yuenue A.H. CeBepuona
O MyTSAX M HaMpaBJICHUSAX 3Boironuu, yuenue B.M. Bepnaackoro —
0 6uocdepe); 3aKOHBI (€TUHOOOPa3Us TOTOMKOB TIEPBOTO TTOKOJICHNUS,
pacUICIUIEHHs TPU3HAKOB, HE3aBUCUMOTI'O HACJIEOBAaHUS MPU3HAKOB
I'. Menzens; CHEIUICHHOIO HAcJIEOBAaHUs MPU3HAKOB M HapYILUEHUs
cueruiecHuss reHoB 1.  MopraHa; TrOMOJOTHYECKHX  PAJZIOB
B HacieACTBeHHOW m3MeHunBocTu H.M. BaBuiioBa; renernuyeckoro
paBHoBecus JIx. Xapau u B. BaitnOepra; 3apoasllieBoro cxoicTBa
K. bapa; 6uorenernyeckuii 3akoH 3. ['ekkens, @. Mroepa);
IPUHLIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuaumyMa FO. JInbGuxa, sKoI0ornyeckoi nupamMuabl YUCell,
OMOMAacChl U SHEPTUN);

runote3bl  (koanepBatHo AWM. Omnapuna, nepBUYHOrO OyIhOHA
JIx. Xonnaeitna, mukpochep C. @oxkca, pudozuma T. Uek)

YMeHue pemath TOWUCKOBBIE OHOJIOTUYECKHE 3aJladyM;, BBISBIIATH
PUYHUHHO-CJICICTBCHHBIC CBSI3H MEX Ty UCCIIeTyeMBIMU
OMOIOTHYECKUMH OOBEKTaMH, TPOIECCAaMU W SBJICHHUSIMH, JIeJIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;
COCTaBJISITh TEHOTHITMYCCKUE CXEMbI CKPEIIIMBAHMS JIJIS1 PA3HBIX THIIOB
HACJICIOBaHMsI TPU3HAKOB Y OPTraHW3MOB, COCTAaBJISITH CXEMBI
IEepeHoca BEIIECTB W DHEPrUM B JKocHcTeMax (LIEMd IUTaHHSA,
MTUIIEBBIE CETH)

YMeHue  ycTaHaBiIMBaTh  B3aMMOCBSI3U  MEXAY  CTPOEHUEM
U (QYyHKUMSMHU: OPraHOMJIOB, KJIETOK pa3HbIX TKaHEHW, opraHamu
U CUCTEMaMHU OpPraHOB Yy PACTEHMM, *KUBOTHBIX U UYEJOBEKA; MEXKITY
JTarnamMu OOMEHa BEUIECTB; 3TallaMU KJIETOYHOT'O UK U KU3HEHHBIX
IUKJIOB  OpPraHM3MOB; d3TalaMd  AMOpPHOHAIBHOTO  Pa3BUTHS,
TE€HOTUIIOM U (PEHOTUIOM, PEHOTUIIOM U (haKTOpaMu Cpebl OOUTaHUS;
IPOLIECCAMM  3BOJIIOIMM; JBIKYIIMMH CHJIAMH aHTPOIIOTEHE3a;
KOMITOHEHTaMHU Pa3IuYHbIX HKOCUCTEM U MPHUCHOCOOJICHUSIMU K HUM
OpPraHHU3MOB

YMeHue BBIJICJIATDh CYHICCTBCHHBIC ITPU3HAKU!
CTPOCHHUSA BUPYCOB, KIICTOK IIPOKAPHUOT M 3YKAPHUOT,; OJHOKICTOYHBIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM
u Oumocepbl; CTPOCHHUS OPTaHOB M CHCTEM OPTaHOB pPACTEHUH,
YKUBOTHBIX, YeII0OBEKA, IPOIIECCOB KHU3HEACITEIbHOCTH,
NPOTEKAIONMINX B OpPraHW3MaxX pACTCHHM, >KUBOTHBIX M YEIOBEKA;
OHMOJIOTHYECKHX  TIPOIIECCOB: OOMEHa BEMmECTB (METaboJIM3M),
uHPOpPMAIIMU U TIPEBpAIICHUS SHEPTUH, OpoKeHUs, aBTOTPO(HOro
U TeTepoTpo(PHOro TUMOB MHUTaHUA, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, ME103a, TaMETOTeHEe3a, SMOPHUOTEHEe3a, MOCTIMOPUOHAIBHOTO
pa3BHUTHA, Pa3MHOXKCHUsS, WHINBUAYAIBHOTO Pa3BUTHSA OpraHU3Ma
(oHTOreHe3a), B3aWMOJCUCTBUSI TEHOB, TETEpPO3UCa; JIEUCTBUU
HUCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOIIET0,  JIBIHDKYIIETO
W pa3pbIBAIONIETO €CTECTBEHHOrO0 O0TOOpa;  ayIoNaTpUu4yecKoro
U CHMITATPUYECKOTO BHUJA000pA30BaHUS; BIUSHHS IBHKYIIAX CHJI
DBOJIIOIMM  HA  TeHO(POHJ  TOMYJISAIUHU;  MPUCHOCOOJICHHOCTH
OpraHU3MOB K Cpele OOWTaHWs, 4YepPEeIOBaHMUS HAIPABICHHUM
HBOJIIOIUU; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B DKOCHCTEMAaX

ChopMupoBaHHOCTh yYMEHUSI BBIICIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJETOK TMPOKAPUOT U  OYKAPUOT, OJHOKIECTOUYHBIX
U MHOTOKJIETOYHBIX  OPTaHW3MOB, BHJOB, OHOTEOIICHO30B
U DKOCUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIIECTB
U TIpeBpalieHus] SHEPTUM B KIETKE, (OTOCHHTE3a, IIACTHYECKOTO
W DHEPreTHYecKoro oOMeHa, XEMOCHWHTe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3BUTHUSI M PA3MHOXKEHUS, WHIAUBUIYaJIbHOTO
pa3BuUTUsl opraHu3Ma (OHTOTE€He3a), OOphOBI 3a CYIIECTBOBAHUE,
€CTEeCTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB K cpejie OOMTaHus, BIUSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUW B DJKOCHUCTEMAax CBOEM MECTHOCTH,
KpyTrOBOPOTa BEIIECTB U MPEBPAICHHS YDHEPTHH B Orochepe

VMmeHne HCIIOJIL30BaTh COOTBETCTBYIOIIIHE apTyYMCHTBHI,
OMOJIOTHYECKYI0O TEPMUHOJIOTHIO W CHMBOJIMKY JUIS JOKa3aTeIhCTBA
POJICTBA OPTaHW3MOB PA3HBIX CHCTEMATHYECKHUX TPYIII; B3aUMOCBS3U
OpraHM3MOB W CpeAbl OOWTaHMS; CAWMHCTBA YEIIOBEUCCKUX pac;
HEOOXOIUMOCTH 3JI0POBOTO obpaza JKU3HHU, COXpaHCHUS
pa3Hoo0Opasusi BUJIOB U DKOCHUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS
MIPUPOBI U YSIIOBEUECTBA

YMeHHne KpUTHYECKH OLICHMBaTh HWHGMOpPMAIUI0 OHOJIOTrHYECKOro
COJIEpKaHUs; MHTEPIPETUPOBATh ITHUECKHUE ACMEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OHMOJOTMHM,  MEIOUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh TII00ATBHBIE KOIOTHMYECKUE TIPOOIeMbl COBPEMEHHOCTH,
dbopMHpOBATH TTO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UITUIO
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IlepeyeHb 3J1eMEeHTOB coAep:KaHusl, NpoBepsieMbIX Ha EI'D no OuoJiorun

Kon [IpoBepsieMbld AIEMEHT COAEPKAHUS

1 buonorus kak HayKa. JKuBbIe CHCTEMBI U UX N3Y4YCHUC

1.1 CoBpeMeHHas OWoOJIOTUS — KOMIUIEKCHas Hayka. buosjormyeckue Hayku
U w3ydaemple WMH TpoOiemMbl. (DyHIaMEHTAIbHBIE, MPUKIATHBIC
Y TIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HavueHue OMoJIoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ononorueii. 3HaUeHHE OMOJIOTHH
B MPAKTUYECKOU JESITEIILHOCTH YeJOBEKa: MEIUIIMHE, CEIILCKOM XO035HUCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI

1.2 XuBble cuCTEMBI Kak MNpeAaMeT u3ydeHus Ouosoruu. CBOHCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0KHOCTD u YIOPSI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
caMOOpraHu3allysi, CaMOBOCIIPOM3BEICHHE, PA3IPAKUMOCTh, U3MEHUYHUBOCTD,
POCT U pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CHCTEM: MOJEKYJAPHBIM, KJICTOYHBIMH,
TKAQHEBbI, OPTraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(6uoreonenoTnueckuit), buochepnsiit. [Iporeccrl, TPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKU KUBOTO. JK13Hb Kak popMa CyIiecTBOBaHUS
Marepuu

1.3 Meronabl Ouonorudeckoit Hayku. Habmonenue, u3aMepeHue, SKCIepUMEHT,
cucreMaru3anusi, MeraaHanui. [loHsATHe O 3aBUCMMOM W HE3aBUCUMOW
nepeMeHHou. lInanupoBanue »skcriepuMenTa. llocTaHOBKa M TmpoBepka
runote3. HyneBas rumore3a. IloHsTHe BBIOOPKM M €€ JIOCTOBEPHOCTD.
Pa3bpoc B Ouonornyeckux JaHHbIX. OLIEHKa TOCTOBEPHOCTH IMOITYYEHHBIX
pe3yabTaroB. [IpuunHbBl UCKaXKeHUsI pe3ysIbTaTOB AKcnepuMeHTa. [lonstue
CTaTUCTHYECKOTO TECTA

2 Knerka kak OnoJiornyeckas CucremMa

2.1 Knerka — cTpykTypHO-QYHKIIMOHAIBHAS €AWHUIA KuUBOro. Vcropus
oTkpbiTus kietku. Paborer P. T'yka, A. JleBenryka. Knetounas teopus
(T. llIBann, M. Illneiinen, P. Bupxo). OcHOBHbIE IOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJSIpHOW U KJIETOYHOM  OMOJIOTUM: MHUKPOCKOMHS,
xpomatorpadusl, anexkTpodopes, METO]T MEUEHBIX aTOMOB,
muddepenumanbHoe HEHTPUPYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK

2.2 XUMHUYECKAN COCTaB KIJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u ee posb Kak paCTBOPUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUU
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KJIIETKH, TEIUIOpPEryysiiui. MuHepalbHble  BellecTBa  KJIETKH, HX
Ouonoruyeckas pojb. Pojab KaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
Crpykrypbl 6e51k0BO# MoseKybl. [lepBudHas ctpykTypa Oeika, HenTHIHas
CBA3b. BTopuuHas, TpeTwuyHas, YETBEPTHYHAs CTPYKTYyphl. [leHaTypauus.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonorumueckue GyHKIUU
OEJIKOB.

YrneBonsl. Momnocaxapunsl, JUCaxapuabl, OJINTOCaxapuabl
1 noaucaxapuabl. OOLMil TUIaH CTPOEHUs U (PU3UKO-XUMUYECKUE CBOMCTBA
yrieBoJ0B. buonornueckue pyHKIMH YTIEBOIOB.

Jlumuasl.  T'mapodunsHO-TUapOPOOHBIE  cBoMcTBa.  Knaccudukanms

JIUTIHJIOB. Tpurnunepunsl,  pochomunuabl,  BOCKH,  CTEPOHUJIBI.
buonorudeckne ¢yHkuuu aunugoB. OOIIME CBOWCTBA OMOJOTMYECKUX
MeMOpaH  —  TEKYyYecTb, CIIOCOOHOCTH K CaMO3aMBbIKaHHUIO,
MOJIyITPOHHUIIAEMOCTb.

Hyxnennoseie kucnorel. [IHK n PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun xomruiemeHtapHoctd. IlpaBuiio Yapraddoa.
Crpyxrypa IHK — nBoiinas cnivpans. MecToHaxoXaeHue 1 ONOIOrH4ecKue
¢ynxuuu ITHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B moliekysie ATO.
buonornuyeckue dynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKU, HX
¢yukiuu B kietke. Cexkenuponanue [JHK.

CrpyktypHas OMOJIOTHS: OMOXUMHUUECKHE H OMO(PH3NICCKHUE UCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: »yKapuoTHYecKass M Tpokapuotudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHrue MNpPOKAPHOTHUECKOM KieTku. KierodHas CcTeHKa OaKTepuid
u apxeil. OCOOEHHOCTH CTpOEHHUS TeTepoTpodHOM H aBTOTPOGHOMU
POKAPUOTUYECKUX KIETOK. MECTO U pOJIb TPOKAPUOT B OMOIIEHO3AX.
Crtpoenue u (GyHKIIMOHUPOBAHUE DYKapUOTUUYECKOU KJICTKHU.
[Tnazmatnueckass memOpana (masmanemMma). CTpyKTypa IIa3MaTHUeCKOU
MeMOpanbl. TpaHCopT BeHIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIU (Mudy3us, obneruennas quddys3us), aKTUBHBIN (TIEpBUYHBIN
U BTOPUYHBIM aKTUBHBIN TpaHcnopt). [lomynpoHunaeMocTs MeMOpaHBbI.
PabGoTta HaTpwmii-kanueBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (aroimTo3.
Ox3oumro3. Knerounas crenka. CTpykTypa U QyHKUHUN KIETOYHOM CTEHKH
pacTeHul, rpudoB.

[uromnna3ma. [{uto3oib. [lutockeneT. JBuxenue muTornaasMbl. OpraHouIbI
kieTku. OqHOMEMOpPaHHBIE OPTAHOU Bl KJIETKH: SHIOTUIa3MaTHYECKasl CETh
(QIIC), anmapatr [TonbaXkH, JTU30COMBI, HMX CTPOCHHE U (DYHKIUH.
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B3aumocBsi3p oqHOMEMOpaHHBIX  OopraHouzoB  kieTku. CrTpoeHue
rpanyfisipHoro petukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CuHTe3
KJIETOYHBIX MeMOpaH. ['maakuit (arpaHyssipHBII) 5SHIOMIIA3MAaTHYECKUI
petukynyMm. CekperopHas ¢QyHkuus anmapata [onpmku. TpaHcnopt
BEIIECTB B KIJIETKE. Bakyonum pacTUTENbHBIX KIETOK. KIEeTO4HBIA COK.
Typrop.

IToayaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUU, TIJTACTUBL.
Crtpoenue u GyHKIIMH MUTOXOHAPUN U TiacTufl. [lepBuyHbIe, BTOPUYHBIC
U CIOXHBIE TUIACTUIBI (POTOCHHTE3UPYIOMIUX IYKAPUOT. XJIOPOILIACTHI,
XPOMOIUTACTBHI, JICUKOILIACTHI BBICIIMX PACTEHU.

HememOpanHnbie opranonipl kietku CtpoeHue U GyHKIUA HEMEMOpPAHHBIX
opraHousioB kietku. Pubocombl. MukpodunamenTsl. MpllIeyHble KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHHE U JABHKEHUE >KTYTHKOB
U pecHUYEK. MUKpOTpyOOUKHM uTOMmIa3Mbl. LleHTproIb.

Snpo. OGosnouka siApa, XpOMAaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
¢yHKunMu.  SnepHblid  OENKOBBIM  MAaTpHUKC. IIpocTpancTBeHHOE
pacrojoXXeHue XpoMocoM B uHTepdazHOM sjape. benku xpomaTuHa —
TUCTOHBI.

Kiterounsle BkiroueHHs1. CpaBHUTENBHASI XapaKTEPUCTUKA KIIETOK 3YKAPHOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWIIILIASL. WM JUCCUMUJISILMA — JBE CTOPOHBI MeTadonu3Ma. Turbl
oOMeHa BemniecTB: aBTOTPO(MHBIA U rerepoTpodHbI. YyacTue KuclIopona
B OOMEHHBIX TMpoleccax. OHEpPreTMyeckoe obOecreyeHne KIIETKU:
npeBpamienie AT® B oOMeHHbIX Mpoleccax. DepMeHTaTUBHBIN XapaKTep
peakuuii KietoyHoro meradonusma. MepMeHTHI, UX CTPOEHHUE, CBOMCTBA
u  mexanusm  jedctBusa.  Kodepmentsl.  Otauuus  ¢GepMeHTOB
OT HEOpPraHWYECKUX KaTajau3aTopoB. belku-akTuBaTOphl U  OENKU-
UHTUOUTOPBI.  3aBUCHMOCTb  CKOPOCTHM  (PEpMEHTAaTUBHBIX  peaKLUui
OT pa3IMYHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHuyeckux BelecTB B KieTtke. dorocunres. Poib
XJIOpOIUIacTOB B Tmpouecce (orocunre3a. CBeroBas M TeMHOBas (hasbl.
[IponyktuBHOCTh  (OoTOCHHTE3a. BnusiHue  pa3iWuyHbBIX  (PaKTOPOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HUTpUGUIIUPYIOIIHE  OaKTepuw,  Kene300akTepuw,  cepoOaKTepuw,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHus u ux
MCIIOJIb30BaHUE YEIOBEKOM. AHa’3pOOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspobHbIe OpTaHU3MBl. Orarbl HYHEPTreTUYECKOTO oOMeHa.
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[ToaroToBuTenpHbIA 3Tam. [TUKOINM3 — OECKHUCIOPOAHOE PACIICTICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE JIbIXaHWE. PO MUTOXOHIpHUIA
B Imporeccax OHOJIOrMYecKoro okuciaeHus. Llukinueckue peakiuu.
OxucnutensHoe QochopunupoBanue. I[IpenmyiiectBa a’poOHOTO MyTH
oOMeHa BeIIeCTB mepen aHa’poOHBIM. D(H(HEKTUBHOCTh SHEPreTUYECKOTO
oOMeHa

2.5

Peakunn MatpuyHoro cuHrtesa. [I[pyuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanm3amusi HaclIeACTBEHHOM  WH(pOpMaIUU.
I'eneTnueckuil koA, €ro CBOWCTBA. TpaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. [TpuHUUIIBI TPAHCKPUIILIAN: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAILIETBHOCTD, ACUMMETPUYHOCTD. TPaHCIISIMS U €€ STalbl. Y4acTue
tpancniopTHeix PHK B OuocunTeze Oenka. YcioBusi O6uocuHTe3a Oelka.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oemka.
Opranusanusi reHoMa y TPOKapHOT U 3YKapUOT. Perynsduus akTMBHOCTU
reHoB y npokapuoT. ['unoresa onepona (®@. XKakoo, XK. Mano). Perymnsuus
0OMEHHBIX MpOLECcCOB B KieTke. Kiletounslii romeocTas.

Bupycsl — HekeTouHble (OpMBI )KU3HU U 00JIMraTHbIE apa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a00eBaHus yeaoBeka, >KUBOTHbIX, pactenuid. CITN/, COVID-
19, conranibHbIe U MEAUITMHCKUAE TTPOOITIEMBI

2.6

Knerounsiéi 1muki, ero mepuonabl W peryisius. Warepdaza u MuTo3.
OcobeHHOoCTH TIPOLIECCOB, MTpoTekaronux B untepdase. [lonroroska kiuetku
Kk geneHuto. IlpecuHTeTndeckuit (MOCTMUTOTHYECKHUM), CHHTETUYECKUN
Y TTOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IepUO/Ibl UHTEP(]a3bI.
Marpuunbii cunte3 [JHK-perumkanusa. Ilpuaouner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJIJIEIbHOCTD.
Mexanuzm perukanuu  JIHK. Xpomocomsl. CTpoeHHE XpOMOCOM.
Tenomepsr u TenoMepaza. XpOMOCOMHBIA HAOOP KIETKU — KapUOTHIL.
JIunmonaHeIi W TaluIOWJIHBIA  HAOOpPHI  XpPOMOCOM. ['OMOJIOTHYHBIE
XpOMOCOMBIL. [10710BBIE XPOMOCOMBI.

lenenue kietkn — MuTo3. CTaauum MHUTO3a W NPOUCXOISANIUE B HUX
npoueccel. Tumbl muto3a. KapuokumHes w nmTokuHe3. buomormueckoe
3HAYEHWE  MHUTO3a. Perymsinuss  MUTOTHYECKOTO  IMKJIA  KJIETKH.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

O yHKIIMOHAIbHAA T€HOMUKA

Opranusm kak OMOJIOTHUYECKasi CucTeMa

3.1

O)IHOKJ'ICTO‘IHBIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHn3Mbl
U MHOI'OTKaHCBLIC OpPraHHU3MBl.
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®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHBHOE)
U 1osioBoe. Buapl 6ecrnonoro pasMHOXKEHHS: MOYKOBAaHUE, CHOPYJISALIMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuokenue. [lonoBble kneTku, ninm ramersl. Meno3. Craguu
Mmeiio3a. [loBenenue xpomocom B merose. Kpoccunrosep. buonornueckuii
CMBICII M€1103a M TMOJIOBOIO Mpouecca. Meno3 u ero Mecto B KU3HEHHOM
LUKJIE OPraHU3MOB.

IIpen3aponpimeBoe pazButue. ['amerorenes y KuBOTHBIX. [10710BBIE KENE3HI.
ObpazoBanue W pa3BUTHE TOJOBBIX KiIeTOK. CrepMaroreHe3 M OOTEHE3.
Ctpoenue moyioBbIX KJIeToK. OMmI0I0TBOPEHUE U SMOPHUOHAILHOE Pa3BUTHE
KUBOTHBIX. CHocOOBl  OIUIOJOTBOPEHMS:  HAPYKHOE,  BHYTPEHHEE.
[TapreHnorenes.

WunuBunyanbHoe — pa3BuTue  opranu3mMoB  (oHtoreHe3).  Cranuu
AMOpHOreHe3a KUBOTHBIX (HAa mpuMmepe JArymku). JpooOnenue. Tumsl
apo6senusi. OcoGeHHOCTH APOOJIEHUS MIIEKONUTAIOUUX. 3apOAbIIIEBbIE
JUCTKU (racTpyisiius). 3akiajgka OpraHOB U TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOE BIMSHME YacTe pPa3BUBAIOLIEIOCS 3apOAbllla
(aMOpuoHaNIbHAsT MHIYKIHUS). 3aKiajka IJlaHa CTPOEHUsS >KMBOTHOTO Kak
pe3yabTar HEpaAPXUYECKUX B3aNMOJICHCTBUI TEHOB. Bnusinue
Ha SMOpPUOHANILHOE Pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpeabl.
Poct u pasButue xuBOTHBIX. IlocTamMOpuoHanbeHbIM nepuoa. IIpsmoe
U Hempsimoe pa3BuTHe. PaszButue ¢ Meramop(o3oM y Oecro3BOHOYHBIX
U II03BOHOYHBIX JKMBOTHBIX. DHOJOrMYeckoe 3HAaYE€HHE MPSIMOTO
U HENpPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B NpUpoJe. Thmbl pocTa
KUBOTHBIX. DAKTOPBI PETYISIUUU POCTA KUBOTHBIX M yenoBeka. Craauu
MOCTAMOPUOHANIBHOIO PAa3BUTHS Yy JKMBOTHBIX M 4yenoBeka. llepuopsl
OHTOT'€HE3a YEIOBEKA.

PasmHoxeHne u pasButue pacrtenmil. 'amerodur m crmopodur. Meiio3
B JKM3HEHHOM Iukje pacteHuil. OOpa3zoBaHue CIOp B Mpoliecce Meinosa.
I'amerorenes y pacrenuil. OIUIOOOTBOPEHME M PA3BUTHE PACTUTEIBHBIX
OpraHu3moB. J[BOWHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTCHUMU.
OOpazoBaHue W pa3BUTHE CEMEHU. MexaHU3Mbl PEryJsiiud OHTOT€HEe3a
Y PaCTEHUH U )KUBOTHBIX

3.2

Uctopuss  craHOBIIEHMST W DPa3BUTHS  TIE€HETMKM  KaK  HayKW.
OcCHOBHBIE TCHETHMYECKHE TOHATHSI H CHMBOJBL. | OMOJIOrHYHBIC
XPOMOCOMBI, aJlJICJIbHBIC I'CHBI, aJIbTEPHATUBHBIC MIPU3HAKH,
JIOMUHAHTHBIN U PELECCUBHBIN MPU3HAK, TOMO3UT0TA, T€TEPO3UTOTA, YUCTAs
JINHUS, TUOPUIBI, TeHOTHII, dbeHoTurl. OcHOBHEIE METOIbI
T'C€HETHKH: THOPHIOTOTHUCCKUHT, IIUTOJIOTUYCSCKHUM, MOJIEKYJISIPHO-
reHETUYECKUM
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3.3

Monorubpunnoe ckpenuBanue. IlepBeiii 3akoH MeHaens — 3akKoH
eauHooOpaszusi THOPUIOB MEepBOro MokoJjieHus. [IpaBuino JOMUHUPOBAHUS.
Bropoii 3akoH Menaenss — 3aKOH  pacCIICIUIEHHAS  IPU3HAKOB.
[{utomornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUA. [ umoresa
YHUCTOTHI FaMeT.

AHaIM3upyoliee CKpeEIlIUBaHUE. [TpoMexxyTOUHBII XapakTep
HacyienoBaHus. Pacuienienre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHHH.

JurubpunHoe  ckpemmBaHue. Tpetuil 3akoH MeHnmens — 3aKOH
HE3aBUCUMOTO HACJIEIOBAHMUS IPU3HAKOB. [luTONOrMYeckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuemieHHOE HacienoBaHue npu3HakoB. Pa6oter T. Moprana. CuerieHHOE
HACJICIOBAHUE TE€HOB, HAPYIIECHUE CLETUICHUS MEXAY TeHaMU. XPOMOCOMHAs
TEOpHUs HACIIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIM MEXaHU3M ONPEACICHUS T0Ja. AYTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIH M TE€TEPOraMETHBIM IIOJ.
['eneTnueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnemoBaHnue npu3HaKoB,
CLECIUICHHBIX C MOJIOM. ['eHOTHII Kak 1enocTHas cucreMa. [lienorponus —
MHO>KECTBEHHOE JIEUCTBUEC reHa. MHOXeCTBEHHBIN aJICIIN3M.
B3auMogeilicTBUe HeaieNbHBIX TE€HOB. KoMrmieMeHTapHOCTh. NHCTa3.
[Tomumepus

3.4

B3aumogeiictBue reHotuna u cpeAbl npu  (HOPMUPOBAHUU (PEHOTHIA.
N3meHunBOCTh PU3HAKOB. KaueCTBEHHbIE U KOJMYECTBEHHBIE ITPU3HAKHU.
Buapl ©3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
MoaudukanronHas u3MeHYMBOCTh. Ponb cpeapl B (GopMHpOBaHUU
MOJIU(PUKAIMOHHON  M3MEHYMBOCTH. Hopma  peakuuu  Npu3HaKa.
Bapuanunonnslii psn u BapuanronHas kpuas (B. Moranncen). CpoiicTBa
MOAU(PUKALMOHHON U3MEHUHUBOCTH.

I'enoTunuueckas NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BHUABI I'€HOTHIIMYECKON H3MEHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHASI.

KomOunaTuBHass mM3MeHYMBOCTH. Melo03 M TMOJIOBOM MpoIleCC — OCHOBA
KOMOMHATHUBHOM W3MEHYUBOCTH. Pojab KOMOHHATHBHONH H3MEHYUBOCTHU
B CO3JIaHUH TCHETUYECKOT0 pa3HO00pa3us B IMpejieiax OJTHOrO BUA.
MyTanmoHHass W3MEHYHUBOCTh. BuIbl MyTanuili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTaluu. fAaepHbie
U [UTOIIa3MaThudyeckue mytauuv. COMaTUYE€CKHE W TOJIOBBIE MYTAllWH.
[IpruriHbl BO3HUKHOBEHUS MyTauuid. MyTareHel W UX BIWSHUE HA
OpPTraHu3Mbl.  3aKOHOMEPHOCTHM  MYTallMOHHOTO  TMpolecca.  3aKOH
TOMOJIOTUYECKHX PsIZIOB B HacjeaAcTBeHHOW n3meHunBocty (H.M. BaBuios).
BHesnepHas n3MeHYMBOCTh U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoBexka. MexayHapoaHas mporpaMma MCCII€IOBaHUSI T€HOMa
yenoBeKa. MeToapl M3YyYEeHHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  ONpEeNeNICHue T'€HOTHUIIA:
MOJJHOTEHOMHOE€ CEKBCHUPOBAHHUE, TEHOTUIIMPOBAHWE, B TOM YHUCIE
¢ momompio III[P-amanu3a. HacmencTBeHHble 3a00JIeBaHHMS YEIOBEKA.
['enHble 1 XpOMOCOMHBIE 00JIE3HH YeloBeKa. bojie3HU ¢ HacleICTBEHHOU
MPEIPACIIOIOKEHHOCTHIO. 3HaucHUE MEJIUIIUHCKOMN TeHETUKHU
B TMPEJOTBPAIICHUH W JICUCHUH TEHETHMYECKHUX 3a00JICBAaHUN YeJIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JloMecTukanuss W CeJNEeKIUsA. 3apOKICHUE CEIEKIMU W JIOMECTHUKAIIUU.
Yyenne H.M. BaBwioBa o leHTpax NPOUCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poyib ceneknuu B CO3JaHUUA COPTOB PACTEHUM
Y TopoJ1 KUBOTHBIX. CopT, mopo1a, mTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB
B HacjleACTBEHHOM wu3MeHuuBoctu H.M. BaBumioBa, ero 3HaudcHue
JUTSI CEJIEKITMOHHON paOOTHI.

Metoapl ceneKIMoHHOW paboThl. VICKycCTBEHHBIN OTOOp: MacCOBBIN
U UHIUBUIYAIbHBIM. DTanbl KOMOMHAIMOHHOW cenekiuu. KcrnbiTaHue
MPOM3BOJUTENICH IO MOTOMCTBY. OTOOp 10 TEHOTUITY C TOMOIIBIO
OLICHKM (PEHOTHUIIa MOTOMCTBA U OTOOP MO T'€HOTHUITY C MOMOILIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJICKIIMOHHOW  paOoThI.
PamnanmoHHBII W XMMHYECKMH MYTAreHe3 Kak MCTOYHMK MYTAIUi
y  KyJIbTypHBIX (opMm opranu3moB. Hcmonb3oBaHHEe T'€HOMHOTO
penakTupoBaHusi U MeTo0B pekoMmOuHaHTHbIX JIHK nns momyuyenus
VCXOJIHOTO MaTepuasa Jiuisl CEJICKIHH.

[Toyuenue MOJIUIIJIOUIOB. BuyTtpuBumoBas rUOpUIU3aITHS.
bnuzkopoacTBeHHOE cKpeniuBanue, Wik WHOpuauHr. HepoacTtBeHHOe
CKpeIllUBaHWEe, WM  ayTOpuauHr. Il'erepo3sic ©W  €ro  IPUYHHBI.
Ucnonb3oBanue rerepo3uca B cenekuuu. OtTnajneHHas TUOpUAU3aIus.
IIpeononenne OecruIoaus MEXBUIOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIINH
pacTeHUN U JKUBOTHBIX

3.7

OOBbeKThI, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE W TKAHEBbBIE
KYJIbTYpbl, MHUKPOOPTaHM3MbI, MX XapaKTepUCTHKA. TpaauunoHHAs
OMOTEXHOJIOTHS: XJeOoneueHrne, NojJyuyeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENHE. MukpoOuonoruyeckui CUHTES3. OOBeKTHI
MUKpoOuosiornyeckux TexHosnoruid. [IpousBoncTtBo Oenka, aMHMHOKHUCIIOT
U BUTaMUHOB. VCKycCTBEHHOE  OIIOAOTBOpPEHHE. PexoHCTpyKuus
SMLEKIETOK U KIOHMPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIAaHTAaUMUU saep
KJIETOK.
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XpoMOCOMHass M TE€HHas WHXEHEepus. VICKYyCCTBEHHBIM CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomOonHaHTHbIX JJHK. JlocTuxkeHus u nepCreKTUBEI
XpPOMOCOMHOW M TEHHOW WH)XEeHEepUH. MeIUIMHCKHE OHOTEXHOIOTHH.
Hcnonb30BaHNUE CTBOJIOBBIX KIIETOK

Cucremau MHOFOO6paBI/Ie OpraHnu4cCKOro Mmmupa

4.1

buonoruueckoe pasHooOpaszue opranu3moB. CoBpeMeHHas CcuCTeMa
opranudeckoro mupa. [IpuHiune kinaccupukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OcoOeHHOCTH  CTPOCHHMSI M JKU3HENCATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrtepuu, apxew, OJHOKIECTOYHBIC T'PUOBI, OJHOKICTOYHBIE
BOJIOPOCHH, Jpyrue npoTUCThl. KoJoHWaNbHBIE OpraHW3MblL. J[BUKEHHE
OJIHOKJIETOYHBIX OPraHU3MOB: aMeOOUIHOE, IKI'YTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOUHBIX OPraHu3MOB. Pa3pakuMoCTh y OJHOKIETOUHBIX
OpraHu3MoOB. TakCHUCHI

4.2

MHOroKIeTOYHbIE pacTeHusd. B3auMOCBSI3b YacTE€d MHOTOKJIETOYHOIO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Tumsl
pacTUTENIbHBIX TKaHEH: oOpa3oBareNibHAsl, TMOKPOBHAsA, MPOBOIAIIAS,
OCHOBHad, MEXaHMYEeCKasl. OcobenHocT CTpOCHUH, byHKIIH
Y PACITOJIOKEHHS TKAHEN B OpraHaxX pacTEHUM

4.3

BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHWid. DYHKIHWH OpPraHOB
u cucrem opradHoB. Kapkac pacrenuit. JIBUKE€HHME MHOTOKJIETOYHBIX
pacTeHMil: Tponu3Mbl U HacTuu. llormomieHue BOABI, YIIEKUCIOrO rasa
U MHUHEpalIbHBIX BelIECTB pacTeHusMu. Jlpixanue pactenuid. Juddys3us
ra3oB 4epe3 IOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI DPACTCHUHU.
Brinenenne y pacteHuid. 3amunra y MHOTOKJIETOUHBIX pacTeHnid. KyTukyia.
CpencrTBa nacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHITUBI.
PaznpaxumMoCTp 1 perynsuns y OpraHu3MoB. Pa3npaknuMocTs U peryisnus
Yy MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BellleCTBA U UX 3HAYEHUE

4.5

MHOTroKJIeTOUHbIE >XKMBOTHBIE. B3amMOCBS3b 4YacTell MHOTOKJIETOYHOTO
opranu3ma. TKaHW, OpPraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
1 4ejaoBeKa. THUMNbI »KMBOTHBIX TKAaHEH: SMMTEIMAlbHAsA, COCIUHUTEIbHAS,
MbIIIeuHast, HepBHast. OCOOEHHOCTH CTPOCHUS, QYHKIIUNA U PACTIOJIOKCHUS
TKaHEN B OpPTraHax KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBI OPraHOB >KMBOTHBIX. DYHKIMU OPraHOB M CHUCTEM
opraHoB. Omopa Tema  opraHu3moB. CkeneTbl  OJHOKJIECTOYHBIX
M MHOTOKJIETOYHBIX JXKMUBOTHBIX. HapyXHbII ¥ BHYTPEHHHMMU CKEJIET.
CrpoeHue U TUIIBI COETUHEHUSI KOCTEM.
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JIBU>KE€HHE MHOTOKJIETOYHBIX XUBOTHBIX. [IuTtanume xuBoTHBIX. [luTanue
NO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKHMBOTHBIX. KOXKHOE JbIXaHHE.
XKabepHoe U 1eroyHoe JbIXaHUE.

JIpIXaHHE MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOEHUS
JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIIIUU JIETKUX Y NTUIl U MJEKONMUTAIOMUX. TpaHcnopT
BEILIECTB Y OPraHu3MoOB. TpaHCIOPT BEMIECTB y KUBOTHBIX. KpoBEeHOCHas
cucreMa M ee opranbl. KpoBeHOCHasi cucremMa IMO3BOHOYHBIX >KMBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOMIOIUOHHBIE  YCIOXXHEHHUS  CTPOCHUS
KPOBEHOCHOW  CHCTEMBbI  TO3BOHOYHBIX  JKMBOTHBIX.  BplaeneHue
y opraHu3MmoB. Beigenenne y KUBOTHBIX. COKpAaTUTEIbHBIE BaKyOJIU.
Opransl BeiieneHus. CBA3b MOJOCTH T€IA C KPOBEHOCHOU U BBIIECIUTEILHON
cucteMamMu.  BpigeneHue y  TO3BOHOYHBIX — KMBOTHBIX.  3allldTa
Yy MHOTOKJETOYHBIX JKUBOTHBIX. [IOKpOBBI W HMX MPOU3BOJIHBIC.
PazgpaxkumMocTe W perymanuss |y OpraHu3MoB. PaznpaxuMocTb
Y OJHOKJIETOYHBIX OPTaHWU3MOB. TakCHChl. PazapaxuMocTh M peryssainus
Yy MHOTOKJIETOUHBIX pacTeHUN. POCTOBBIE BellleCTBA U UX 3HAYCHHUE.
HepBHast cucrema u pediekTopHas peryasiuus y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cucTtema U ee oTAeNbl. DBOJIOLUOHHOE YCIOKHEHUE
CTPOECHUSI HEPBHOU CHUCTEMBI Y )KUBOTHBIX.

Pa3zpabotka anroputmMoB u nporpamm i 3GHEeKTUBHON (PYHKITMOHATIBHON
AHHOTAIlMM T€HOMOB, TPAHCKPHUITOMOB, MPOTEOMOB, META00JIOMOB
MUKPOOPTaHU3MOB, PACTEHUHN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T'0 310POBLC

5.1

Opranbl W cHCTEMBI OPraHoB 4esoBeka. OTAeNbl TOJOBHOTO MO3ra
MMO3BOHOYHBIX >KUBOTHBIX. Pedniekc u peduiexkropHas nyra. bezycioBHbie
U yCIIOBHbIE peduieKkchl. ['ymMopasibHast perysiiuus U SHJOKPUHHAs CUCTEMa
KUBOTHBIX W 4YesioBeka. JKeye3bl SHIOKPUHHOW CHCTEMbI U UX TOPMOHBI.
JlericTBuE TOPMOHOB. B3amMOCBSI3b HEPBHOM M DSHIOKPHUHHOM CHCTEM.
['unoranamo-runodusapuas cucrema. Pednexc u peduiekrtopHas mayra.
be3ycnoBHbIE U yCI0BHBIE pedhIeKChl

5.2

3amra opranusmMa ot 6onesneld. immyHHast cuctema yenoBeka. KieTounbii
151 T'yMOpPaJIbHbIN MMMYHUTET. BpoxnenHsin, npUOOPETEHHBIN
cnenupuuecKuii UMMYHHTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenabHbie
OTBETHl OPraHU3MOB. Polb BpOXKIEHHOIO HMMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

5.3

Kposenocnas cucrema u ee opransl. Cepale, KPOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOpaiuenus. Pabota cepaua u ee peryssnus
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5.4

Hbixanue uyenoBeka. Juddysus ra30B uepe3 MNOBEPXHOCTh KIETKH.
JlpIxaTenbHasi cucTeMa 4eJoBeKa. J[pIxaTenbHas MOBEPXHOCTh. Perysmms
apIxaHus. J{pixatenbHbie 00bEeMBbI

5.5

HI/IIHGBapI/ITeJIBHaﬂ CHCTCMA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIBHOI'O TPAKTA.
HI/IHICBapI/ITCJ'II)HLIG KCJIC3HEI. BHYTpI/IHOJIOCTHOG N BHYTPHKIICTOYHOC
IMMIICBAPCHUC

5.6

[ToxpoBbl u ux mpousBogubie. Opransl BeiaeneHus. [louku. Ctpoenue
u (GyHKIMOHHpOBaHHE HedpoHa. DuUIbTpalus, CeKpernuss U o0paTHOe
BCAChIBaHME KaK MEXaHM3Mbl pabOThl OpraHoB BblaeneHUs. OOpa3zoBaHue
MOYH y YeJIOBEKa

5.7

I[BI/I)KGHI/IG yeJIoBeKa: MbIlieuHas cucreMa. CKeJIeTHhIS MBIIINBI U UX pa60Ta.
CTpOGHI/IC X THUIIBI COCOMHCHU KOCTEM

Teopus 3Bosmronuu. Pazsutue xxu3Hu Ha 3emiie

6.1

OpomonmonHas teopus Y. Jlapsuna. Ilpennocbuikn BO3HUKHOBEHUS
napBuHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JBrkymue cwibl dBoiouuu  BugoB 1o Y. JlapBuHy (BbIcOKas
UHTEHCUBHOCTD Pa3MHOXKEHUS OpraHU3MOB, HacCIIeJICTBEHHAs
M3MEHYUBOCTh, O0pPH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
otbop).

Odopmnenue cunterudyeckord Teopuu s3Bosonuu (CT3I). HeitrtpanbHas
Teopusi 3BomtouMU. CoOBpeMEHHas 3BOJIOLMOHHAS OWMOJOTUs. 3HAaueHUE
HBOJIFOLIMOHHOW Teopuu B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa

6.2

[Tonynsauus Kak 3eMeHTapHas eAuHUIA 3BOIIOIUN. COBPEMEHHBIE METOIbI
OLICHKM T€HETUYECKOT0 pa3HOO0pa3us U CTPYKTYphl nomysiuuid. 3Menenue
reHo()oH/1a MOMYJISALNN KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBIEHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemMeHTapHbie (AKTOPHl (IBWKYIIME CHIIBI) DBOJIONUH. MyTalMOHHbIN
npouecc. KomOunaruBHasi u3mMeHYMBOCTb. Jlpeld reHoB — ciydaiiHbie
HEHaNpaBJieHHbIE W3MEHEHHUs 4YacTOT ajiened B momyisuusax. O¢gekt
ocHoBareyss. Murpauuu. M3onmauus — nmomynsiuii:  reorpaduueckas
(mpocTpaHcTBeHHAas ), Ononoruveckas (penpoayKTHUBHAs).

EctecTBenHbIit oTOOp — Hampapisiomui ¢GakTop dBoonUd. DOpMBI
€CTECTBEHHOTO OTOOpa: NBIDKYIIWM, CTaOWIM3UPYIOMIHM, pa3pbIBAIOIINN
(mm3pyntuBHBIN). [lomoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT MHUKPOIBOJIOLUU.
Bo3HukHOBEHHE  TIPUCIIOCOOJIGHWM Yy OpraHu3MoB.  ApomMop¢o3bl
u  uavoamantaiuu. llpumepbl  mpucnocoOieHWid y  OpraHU3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputrepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKPOIBONTIOITMH. M3omsmust — kimrodeBoit hakTop BuaooOpazoanus. [Iytu
U CcrmocoObl  BHA000pa3OBaHMS: ajjlomarpudeckoe (reorpaduieckoe),
CUMIIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUIUIIOUIU3ALINS,
rubpuan3anus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOTOTUIECKOTO Pa3HOOOPA3HSL.

Pons »BoMOIMOHHONW OWOJNOrMM B pa3pabOTKE Hay4YHBIX METOJ/IOB
COXpaHeHus1 Ouopa3zHo0Opa3zusa. MUKPOIBOIIOLNS U KOBOIIOIHS Tapa3uTOB
U UX X035eB. MexaHu3Mbl (OpMHUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM
U CIocoObl OOpHOBI ¢ HE

6.3

Metonbsl wu3ydeHHs] MakKpoldBOIOIMU. [laseoHTONOTrHYECKHE METOJIbI
u3ydeHus: spoitouuu. llepexomnsie GopMbl U (UIOTEHETUYECKUE PSIIbI
OpTraHU3MOB.

buoreorpaduyeckue metonbl uzydeHus sBoitouuu. CpaBHeHUE QIIOPHI
u ¢dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
Buapi-sHIEMHUKN U PETAKTHI.

OMOpPHOJIOTHUECKUE U CPAaBHUTEIbHO-MOP(POIOTHUYECKUE METOAbI U3yUEHUS
ABONIOIMH. [ eHeTHUECKE MEXaHU3MBbI BOJIIOIIMM OHTOTCHE3a U MOSBIICHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTUYHBIE W aHAJOTUYHBIE OpTaHbI.
PyaumenTtapaple opraHbl W aTaBU3MBL. MOJEKYJISIPHO-TCHETHUECKHE,
OMOXUMHUYECKUE ¢ MaTEMaTUYECKUE METOJbl HW3YYCHHUS OBOJIOIHUU.
["'omonoruvnbIe TCHBI. CoBpeMeHHBIC METO/IbI TIOCTPOCHUS
(UIOTEHETHYCCKUX JIePEBBEB. XPOMOCOMHBIE MYTAIlMM W DBOJIFOIUS
T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TIpaBuJIa) SBoJronuu. HeoOpaTHMOCTh IBOTIOIIHH.
AnanTtuBHasa paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLUA

6.4

Hayunple rHUMOTE3bl MPOMCXOXKACHUS >KU3HM Ha 3emie. AOuoreHes
U mnaHcnepmus. JloHayyHble NPEACTaBICHUS O 3apOXKIACHUU KU3HU
(kpearmoHu3M). I'MmoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS JKU3HU U €€
ompoBepkeHue onbeitaMu @D. Penu, JI. Cnamnanuanum, JI. Ilactepa.
[TpoucxoxaeHue >KM3HU U aCTPOOHOIOTHS.

OcHOBHEIE STaIlbI HEOPTraHUYECKOU YBOJIIOIUH. [imanerapnas
(reonoruveckast) BOJIONHS. XUMHUECKasi dBOTIONNsI. AOGUOTEHHBIN CHHTE3
OpraHUYEeCKUX BellecTB U3 Heopranndeckux. OnsiTr C. Mumepa u I'. IOpu.
OOpazoBanue moONMMMEPOB ©3 MoHOMepoB. KoarepBaTHas rumnoresa
AWM. Onapuna, runore3a mnepBuyHoro OynboHa JIx. XosjeiiHa,
reHeruueckas runotesa I'. Memnepa. Pu6osumsr (T. Uek) u runoresa «mupa
PHK» V. 'mnbepra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE TIPOTOKIICTKH.
Uctopust 3emnm u Metoabl €€ u3yudeHus. Mickomaemble OpraHuyecKue
octatku. ['eoxpoHosorus u ee meronbl. OTHOcUTENbHAsS W aOCOIMIOTHAsS
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reoXpoHOJIOrus. [ €e0XpoHOIOruuecKast Kaia: 30Hbl, 3pbl, HEPUOJIBI, TOXU.
HauvanbHble 3Tanbel opranndeckoi sBosmouuu. llosiBienue u s3BOIONUA
NEPBBIX KJIETOK. OBOJIOLMSA MeTaboin3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE OMOIJIEHKH KaK aHajor MEPBBIX Ha
3emiie coobmrecTB. CTpoMaTOIUTHI. [IpoKapuOTH U 3YKapHUOTHI.
[Ipoucxoxnenue 3yKapHuoT (cumbuorenes). DBOJIIOLIMOHHOE
IPOUCXOKIAECHUE BUPYCOB. [IponcX0okaeHne MHOTOKJIETOYHBIX OPIaHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIOIUHN BHICIIUX pacTeHud. OcHOBHBIE apoMOpP(O3bI
pacteHud. Bpixon pactenud Ha cymy. I[losiBlieHHWE CIIOPOBBIX PacTEHHUM
1 3aBoeBaHue UMHU cyu. CemeHHbIe pacTeHus. [[poncxokaeHue HBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tallbl 3BOJIOLUU KMUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpulickuil B3pbIB — TMOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBblie >XHMBOTHbIE. JKU3HB B BOJE.
OBomiolMs MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuil U penTUIui.
[IponcxoxeHHe MIICKONMTAONIMX W NOTHL. [IpUHOHAN — KIHOYEBOTO
apomop(o3a. OcBoeHue 0eCrioO3BOHOYHBIMU U MTO3BOHOYHBIMU JKUBOTHBIMU
CYILIN.

Pa3Butne xu3HM Ha 3emiie MO 3paM M MEPHOAAM: apXeu, MpOTEPO30H,
najgeo30i, Me3030i, KaitHO30i. OOmas XapakTepUCTHKa KJIMMaTta
U TreoJiornyeckux rmpoueccoB. [losBieHHe © pacuBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIUSHUE HA ra30BbIi COCTAB
aTMoc(hephl.

MaccoBble BBIMUPaHHS — HKOJIOTMYECKUE KPU3UCHI Mpouuioro. [IpuduHs
U CIIEJICTBUSI MAaCCOBBIX BbIMUpaHUil. COBpEMEHHBIIN SKOJIOTHUYECKUN KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun anTponosiornd. Metonbl aHTpornojaoruu. CTaHOBJIECHUE
MPEJCTABICHU O TMPOUCXOXKACHUU YesnoBeka. COBpEeMEHHbIE Hay4dHBIC
TEOPHH.

CxoncTBO 4enoBeKa C  KUBOTHBIMH. (CHCTEMAaTHYECKOE IOJI0KEHUE
yenoBeka.  CBUAETENBCTBA  CXOJCTBA  YEJIIOBEKA C  JKUBOTHBIMU:
CpaBHUTEILHO-MOP(]OJTOTHUECKHUE, AMOPHOJIOTHYECKHE, dbuzuooro-
OnoxuMuyeckue, TmoBeaeHUeckrue. OTIUYHMS 4YelIOBeKa OT JKUBOTHBIX.
[IpssmMoxoXkaeHHE M KOMIUIEKC CBSI3aHHBIX C HHMM MpU3HAKOB. Pa3Butune
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBvkymue cuiibl ((hakTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKHE, COIIMATILHBIE.
CooTHollleHne OMOJOTUYECKUX U COIMATIBHBIX (DAaKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIEC CTaIUU aHTpONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHE TIPEAKU
monen. YenoBek yMmensld, IEpBbIE U3TOTOBICHUS OpyAul Tpyna. Yemnosek
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IPSAMOXOJISIINN ¥ TIEPBBINA BBIXOJ JItOJeH 3a mpeaensl Adpuku. Uenosek
reienp0eprekuii — 00ImiA MpeIoK HeaH 1IepPTaaTbCKOTO YeJIOBEKa U YeJIOBEeKa
pa3syMHOro. YesmoBek HeaHIepTATbCKUN KaK BUJ JIFOJEH XOJIOJTHOTO KJIMMAaTa.
YenoBek pa3yMHBII COBPEMEHHOTO THUIIA, ICHUCOBCKUI YEIOBEK, OCBOCHUE
KOHTHHEHTOB 32 TpenenamMu AQppuku.

DBOJIOHUS COBPEMEHHOTO YeJoBeKka. EcTecTBEHHBIM O0TOOP B MOMYJISIIIUIX
yenoBeka. MyTanmoHHbld mporiece ¥ nonumopdusm. [lomynsiuonHsie
BOJIHBI, JIpeii] reHoB, Murpanus u «3H(EeKT ocHOBATENS» B MOMYJISAIUIX
COBPEMEHHOTO YeJIOBEKa.

Yenoseueckne pacel. llonstne o pace. bonpmme pacel: eBpomneouaHas
(eBpasuiickas), aBCTpasio-HErpouaHas (PKBATOpHAIbHAS), MOHTOJIOWIHAS
(a3uarcko-aMepukaHckas). BpeMs u myTH paccesieHrs 4eI0BeKa 10 MIaHETE.
EnuncTBO 4enoBedeckux pac. HaydHas HECOCTOSITENIBHOCTH pacu3Ma.
[TprcnocoOaeHHOCTh YeI0BEKa K pa3HbIM YCIOBUSAM OKpPYXarolle cpeabl.
Bnusinue reorpaduueckoit cpeapl U gapedida reHoB Ha MOp(dOIOTHUIO
1 (PU3UOJIOTHIO YEJIOBEKA

7 DKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun sxonorun. CBA3b SKOJOTHH C IPYTUMU HAYKAMHU.
Mertoas! skonoruu. [loneBbie HAOMIOEHUS. DKCIIEPUMEHTHI B SKOJIOTHHU:
MPUPOJHBIE U JTabopaTopHble. MonenupoBaHue B 3KOJIOTMH. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00ATbHBII
7.2 Dkosornueckue (HakTopbl U 3aKOHOMEPHOCTH HX nericTBus. Kiaccudukanms

AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTPOIIOTCHHBIE.
OO0mure 3aKOHOMEPHOCTH NEUCTBHS 3KoJoruueckux ¢akropos. IIpasuio
munumyma (K. [npenrens, FO. JIubux). ToaepaHTHOCTh. DBpUOUOHTHBIE
U CTEHOOMOHTHbBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBer kak skonorudeckuil ¢akrop. [elcTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OpPraHU3MBbl. JKOJOTHUYECKHE
IPyIIbl PACTEHUI U )KUBOTHBIX IO OTHOUIEHUIO K cBeTy. CUTHAJbHAs POb
ceera. dotonepuoansM. Temmeparypa Kak 3KOJOTHYECKUU (aKTop.
JericTBue TEMIIEpATypPhl Ha OPraHU3MBlI. [ovikunorepmHbIe
¥ TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
Brnaxnocts kak sxonmormueckuit ¢akrop. IIpucrnocobnenuss pacTeHHit
K TMOJJepXKaHWIO BoaHOro OamaHca. Kiaccudukamuss — pacTeHH
0 OTHOLIEHUIO K Bojie. [Iprcnocobienrs sKUBOTHBIX K M3MEHEHUIO BOJAHOTO
pexuma.

Cpenpl 0OMTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, TTOYBEHHAs,
rIyOMHHasi MOJMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DU3UKO-XUMHYECKUE
0COOEHHOCTH cpes oOuTaHusi opranu3moB. [IpucrnocoGnenus opraHu3MoOB
K )KA3HU B Pa3HbIX Cpeaax.
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buonornueckne putmpl. BuemmHme u BHyTpeHHHE puUTMBL. CyTOYHBIC
U TOAuYHble pPUTMBI. [IpUCOCOOIEHHOCT, OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennsie Gopmbl opraHuzmoB. [loHsiTHE O KU3HEHHOH (QopMme.
XKuzHennsie GOpMbI paCTEHUMN: JEpeBbsl, KYCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJNETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pO0OUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pas3a
KHU3HU.

buotnueckne  ¢akroppl.  Bugel  OMOTHUECKMX ~ B3aMMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, cuUMOMO3 U ero ¢dopmbl. Ilapasutusm,
KooTeparus, MYTYyaJIn3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHnuyecTBo).  Herpoduuecknme  B3aumonelcTBus  (TONHUYECKHE,
dbopuueckue, ¢dabpudeckue). 3HaYeHUE OHOTHYECKUX B3aUMOICHCTBUIA
JUIA  CYIIECTBOBaHHWS OpraHu3MOB B cpeae obOurtanus. [IpuHiun
KOHKYPEHTHOT'O UCKIIFOUEHUS

7.3

OKOJIOTUYECKUE  XapaKTepUCTHKKM  nomyisaumu.  [lomymsmuss — kak
Ouonoruueckas cuctema. Poilb HEOJHOPOIHOCTH Cpelbl, (U3NYECKUX
OapbepoB M OCOOEHHOCTEW OHOJOTMHM BUAOB B  (OPMHUPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl monyysinuid. (OCHOBHBIE TIOKa3aTEIn
NONYJIALIMU: YUCICHHOCTD, IUIOTHOCTh, BO3PACTHAsA U IOJIOBAast CTPYKTYpa,
POKIAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.
DKoJiornyeckas CTpykrypa nomyiasuuu. OneHKa YMCIEHHOCTH MOITYJISILUY.
JlnvHaMuKa TOMyJSAIMM W €€ peryiasauusa. buoTtuuecknii noTeHUuHan
nonyysinua.  MonenupoBaHue JOWHAMUKHM nomnyssinuua. Kpusele pocta
YUCJIEHHOCTU TonyJisiiuu. Kpusble BpDKHMBaHUsA. Perynsanus 4ucCIEHHOCTH
MOMYJISIUUNA: POJib (PAKTOPOB, 3aBUCALIMX U HE 3aBUCALIUX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaIo0B (r- u K-ctparerun).

[TonsiTue 00 3Ko0JOTMUECKOW HuUlIEe BHa. MectooouTanue. MHOroMepHas
Mozenb  dkonorndeckor — Humm k.M.  Xarumncona.  Pa3mepsl
AKOJIOTMYECKOM HUIIM. [loTeHInanpHas U peain30BaHHAs] HULIN.

Bun kak cucrema nomynsanui. Apeanbl BUAOB. BUAbl M MX KU3HEHHbBIC
CTpareruu. 3aKOHOMEPHOCTH TIIOBEIECHHWS M MUTPALMA  >KUBOTHBIX.
buonornyeckre MHBa3UM 4y>KEPOJHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buonieHo3 U ero crTpykrypa. CBs3M MexIy
Opranu3mMamMu B OHOIEHO3€. OKOCHUCTEMa KaK OTKpbITas cHCTEMa
(A.JIx. Tencnu). DyHKIMOHATBHBIE OJOKKM OpPraHU3MOB B DKOCHUCTEME:
NPOAYIEHThl, KOHCYMEHTBI, PpEOyLUEeHTh.. Tpodudeckue  ypOBHHU.
Tpoduueckne menmu wu cetn. AOWOTHYECKHE OJIOKHM  DKOCHCTEM.
[TouBbl ¥ unBl B dKOcHcTeMax. KpyroBopoT BemecTB M MOTOK JHEPTUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTeNIM  JIKOCUCTEMBI. buoMacca ¥ MPOMYKIIHSL.
DKOJIOTUYECKHE MUPAMU/IBI Uucell, OMOMACChl U SHEPTHH.

HampaBnenHneie  3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBu4HbIE M BTOPWUYHBIE CYKIIECCHM M WX NPUYUHBI. AHTPOIOTCHHBIC
BO3/eiicTBUS Ha cykieccun. KimnmmakcHoe cooOiiectBo. buopasnoobpasue
Y TIOJTHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOMUMUBOCTH COOOIIIECTB.
[IpupoaHbie SKOCUCTEMBI. AHTPOMIOTEHHBIE SKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Pazmmumss MexIy aHTPOTNIOTCHHBIMH W TPUPOTHBIMH
HKOCUCTEMaMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u ¢dayna. CuHaHTponuzanus ropojackoit daynsl. buonoruyeckoe
M XO34HCTBEHHOE 3HAUEHUE AarpodKOCHUCTEM U  YPOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpraHU3MOB
B DKOCHCTEMaX.

[lepeHoc »HepruM © BEHIECTB MEXKIY CMEXKHBIMH HSKOCHCTEMaMHU.
YCcTOMYMBOCTh OpPraHU3MOB, TOMYJSIIUA U IKOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JIEHCTBUN

7.5

buochepa — oOumennanerapHas 00o0J0o4ka 3€MJIM, T/€ CYIIECTBYET
WK CyliecTBoBaJia >ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe.
Oo6nactu OGuochepsl U ee coctaB. JKuBoe BemiecTBO Ouocdepsl U €ro
(YHKIIH.

3aKOHOMEpPHOCTH cyiiecTBoBaHus 6nocdepbl. OcodbeHHoCcTH Ouochepsl Kak
ro0anpHOM  sKOocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe.
KpyroBopoThl BemiecTB 1 OMOT€OXMMHUYECKHE ITUKIBI (yriaepoja, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHasibHOCTE Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOWHBIC JieCca, CMEIIaHHBbIE U IMPOKOJIMCTBEHHBIC Jieca, CTEMH,
CaBaHHBI, TyCTBIHW, TPOMHUYECKHE Jeca, BBICOKOTOphs. Kimmar,
PACTUTENbHBIA U KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa v QYHKITUS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO IMOTEHITHAIA
u 6nocdepHbIx QyHKITHI

7.6

OKOJIOTHYECKHE KPU3UChl M MX MpUYMHBL. Bo3zaelcTBue yenoBeka
Ha Owuocdepy. 3arpszHeHue BoO3AymIHOM cpenpl. OxpaHa BO3ayXa.
3arpssHeHre BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiiuMara.
AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KMBOTHBIN Mup. OXpaHa
pPacCTUTENIBHOTO M JKUBOTHOrO Mmupa. OCHOBHBIE MPUHIMUIIBI OXPaHbI
npupoabl. Kpacueie kauru. Ocobo oxpaHsemble MPUPOJHBIE TEPPUTOPUU
(OOIIT).

boranuyeckue caqpl U 300710TMYECKUE TAPKH.
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OCHOBHBIE NPUHLHUIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA U MPUPOJBI.
PanmonaneHOoe MPUPOAONOIB30BAHUE M COXpPAHEHHE OMOJOTHYECKOIrO
pa3zHoo0pa3us 3eMiu
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