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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®@enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboyeil mporpaMmbl
BOCIUTAHHUS.

VYueobnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wu3yudeHus (10—11 kmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHueM. B To ke Bpems
KaX/IbIi M3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIONIMX 3a]a4, CBA3AHHBIX C MpoQopHeHTaLHEH
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOHW O00JacTH Hay4yHOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTUEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmetry "buonorus” naér npencraBiieHre O IS U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOI€HHOM ypOBHE, OIpeeIisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEPIKAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHIYET IOCIIeI0BATEIbHOCTh N3YUeHHs YIeOHOTro MaTrepuaia
C yu€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Onmarojapst 4eMy IpPOCMAaTpUBAEeTCs  HANpaBIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOrO OTHOILIEHUS K OKpYXKarolled mnpupogHoil cpene. B mporpamme mno
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buomorus» B peann3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyibrataM o0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOM
NeSITeIbHOCTH OOYYaloIUXCs M0 OCBOCHMIO COJAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACHIMPEHUE U yrayOieHue 3HaHuN
0o0ydJaromuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriay0JieHHOM YpOBHE OPUEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrHyeckoro oOpa3oBaHUS B
By3aX W OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUsS
COCTaBJIIET CHUCTeMa OHMOJOTMYECKUX 3HAHMUHM, MOJYYEHHBIX IMPH H3YYECHUH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4aroT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl



Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tprlax, OakTepusx, OpraHU3Me 4YeJIOBEKa,
O0IMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIIOTMYECKHE CBEIEHUS
IPUKIIAHOTO U IOMCKOBOI'O XapaKTepa, KOTOpPhIE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTYYEHHBIMU O0YYaIOIIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu 1 MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBII U HBOJIOLMOHHBIA MOAXOIbl K M3ydeHHIO Ouojoruu. CoriacHo UM, H3y4daroTCs
CBOWCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHbIE JJIsl )KUBBIX CHUCTEM PAa3HOI'O YPOBHS OpraHU3alluH,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wianetsl. Tak, B 10 kiacce M3ydalOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTrHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKINH, OMOTEXHOJIOTHH U CHHTETHYECKON
OMoJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

VYuebublii mnpeamer «buonorus» npu3BaH 00ECIEYUTh OCBOEHHE OOYYaIOIIMMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB M MPaBUJI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEH03a, SKOCHUCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJIOTMH, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWH. /s pa3BuUTHS W MOAAep)KaHUS MHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuasa B COJEpKaHUKM IPOTrpaMMBbl 11O
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUS TOW WJIM MHON
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
0o0y4JarlIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3aliy >KMBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUHU HHTEpEca
K ompenenéHHoi o0sactu mpoecCHOHATILHON NEATeNIbHOCTH, CBSI3AaHHOW ¢ OMOJIOTHed, W K
BbIOOPY yUEOHOr0 3aBeIeHUS AJIsl IPOAOHKEHNS OMOJIOrHYeCKOro 00pa3oBaHusl.

JlocTikeHue neiau u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHMHA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSALus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOrHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOH  TPUPOABL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOYHOU OMOJIOTHH,
SMOPHOJIOTUN U OMOJIOTUU Pa3BUTHUS, TEHETUKU M CEJIEKIINH, OMOTEXHOJIOTHH U CUHTETHYECKON
OMoJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);



OBJIaJiIcHUE OOYYaIOUIMMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM M COLHUAIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKMMHU IPOOJIEMaMH YEJIOBEYECTBA; OIECHHUBATH ITOCIICACTBHUS
CBOCH JeATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLled NpUpOAHON cpenae, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEpPbI
npoduIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OecTeyeHHs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOLUIUMHCS OTKPBITHUSAMU M COBPEMEHHBIMU HCCIEIOBAaHHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 MIPoOJIeMaMy, METOJOJIOTHel OMOJIOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pelIeHUs OHOJNOTUYECKUX 3a7ad, MOJEITUPOBAHUS
OHOJOTrN4YeCKNX 00BEKTOB U MPOLIECCOB;

BOCIHUTAHHUE Y OOYYArOIIMUXCS IEHHOCTHOTO OTHOIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHH;

npruoOpereHne 00yJaroImUMHUC KOMIIETEHTHOCTH B PAallHOHAIBHOM TPUPOIOTIOIH30BAHUHT
(coOnrosmenue mpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3[0POBBS OKPYXKAIOUIMX JIOAeH (COOMIOAeHUS Mep
npodunakTuku  3a0oneBaHuii, oOecriedeHne  OE30MACHOCTH  JKU3HENCATEIILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MIOBCEITHEBHON KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMHUCA HHIAMBHYyaTbHON
00pa3oBaTeNbHON  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MOCHEenyomeMy MHpodhecCHOHATBHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
peruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot6op opraHm3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOJIOTUH
OCYILECTBIISICTCS C YUETOM CHEIU(PHUKH €ro COACpKaHUs M HANpaBIEHHOCTH Ha MPOJOJIKEHHE
OHMOJIOTHYECKOTO 00pa30oBaHUs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4eHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpOBEACHUE J1aOOpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacTtue oOydammxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HUCCIIEOBATENbCKUX  paboT, TeMaThKa KOTOPBIX
OTIpeNeNAeTCsl YUYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecrauuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTadbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBI.

JdeMoHcTpannmn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunukos, H. N. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmunel u cxembl: «CBsI3b OMOJIOTUH C APYTUMHU Haykamu», «CrcreMa OHOJIOTHYECKUX
HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTb U YIOPSJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIPOM3BEICHUE, Pa3apakUMOCTh,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uoctepnsiit. Ilponeccsl, npoucxoasimue B KUBBIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
Kusnb kak popma cymiectBoBanus mMatepuu. Hayku, u3ydaromniie >KMBbIE€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepeHue,
AKCIIEPUMEHT, CHUCTEeMaTu3alus, wMeTaaHanu3. [loHsTHE O 3aBUCUMON M HE3aBUCUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. [locraHoBka W mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ JO0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1ieHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpHUMHbBI HCKa)KEHUS pe3ysIbTaTOB 3KCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBolicTBa )KUBOM MaTtepun», «YpOBHHU OpraHU3ALMH KUBOM NMPUPOb», «CTpOEHUE )KUBOTHOM
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUCHUS KUBOU MPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.



IIpakTnyeckass padora «licronp30BaHHUE Pa3IUYHBIX METOJOB MPHU HM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeTOJ MEuYeHbIX aToMOB, Au(QepeHnHanIbHOe LEHTPU(YTrupoBaHHeE,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue Qukcuposannvix Kiemox. DIEKTPOHHAsT MUKPOCKOIUS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcuznennoe) uzyyeHue Kiemox.

JleMoOHCTpaLuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenapaThl PacTUTEIbHBIX, dUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKPOAJIEMEHTHI. Boaa u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbHble BEILECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€NKOB.
Knaccugukarus 0enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBoapl. MoHOcaxapuabl, AUcCaxapujibl, OJUTOcaxapuibl W mojucaxapujbl. OOmuit
IUIaH CTpOeHuss U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlununel.  TuppoduneHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukauus — nunuios.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun munujgos. OOmme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuieMentapHocTt. IlpaBmiio Yapradga. Crpykrypa JHK — nBoitHas cnmpais.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. /[pyeue
Hykneozuompugocgamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypol u QYHKYui
buomonekyn u ux komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti cunme3s 6UOMONEKY U
UX HenpupoOOHbIX AHALO206.



JleMoHCTpauMu

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEKHBOM  IIPUPOIE,
«PacrnipeniesieHe XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuupbl u cxemsl: «llepuoanueckass TabnMLa XMMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€nKOBOH MOJEKYNb», «CTpoeHHEe MOJEKYya YriaeBoAoB», «CTpoeHHE MOJIEKYJ
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MONeKyIbl ATD.

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlaGopaTopuas padora «/ccienoBanue HYKJICHMHOBBIX KHCIIOT, BBIIEICHHBIX M3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTYypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKU.

Crpoenue mnpokapuoTHueckod KieTku. Kietounas cTeHka OakTepuil U apXxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpodHOI U aBTOTPODHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie 1 (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTuyeckoil MeMmOpanbl. TpaHCIIOPT BELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynmponumaemocts MeMOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUMUTO3: MUHOLMUTO3, parounTo3. Dk3ounTo3. Kinerounas crenka.
CrpykTypa 1 (yHKIIMU KJIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

[Muronnasma. Ilutozons. Llurockener. JIBmkeHue muromiazMel. OpraHouzbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (yHKUUU. B3auMoCBsS3b OJHOMEMOpAHHBIX OPraHOWJOB KIETKH.
CrtpoeHue rpanyisipHOro pertukyinyma. Mexanusm wnanpasnenuss oeakos 6 IIIC. Cunte3
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHyeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [ombmaxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benxoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTui. [lepBUuHBIE, BTOPUYHBIE M CIOXKHBIC IUIACTHIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpannbie opranouas! kieTkd CTtpoeHue u (QyHKIUH HeMEMOpaHHBIX OpPraHOUIOB
kiaetku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogpunamenmoi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe | JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.



SAnpo. OGonouka siapa, XpOMaTUH, KapHOIIa3Ma, SAPBIILIKH, UX CTPOCHHE W (YHKIIHH.
Snepubliii GenkoBbIi MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. Junamuxa s0epHou
06010yKU 8 MUmo3e. A0epHuvlil MpaHcnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpauMu

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

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KIeTKN», «CTpOeHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

O0opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOTIPETapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi pa6ora «l3ydueHue CTpoeHUs KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KIETOUHON MEMOPAHbI».

JlabopaTopnasi padora «/ccnenoBaHve mia3Moin3a U JACMIa3MOJIM3a B PaCTUTEIBbHBIX
KIIETKaxX.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AccUMWISILIVSL U TUCCUMMWIISILIMSL — JIB€ CTOPOHBI MeTabosu3ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPOGHBIHK ®  TeTepoTpodHBIA. YdyacTue KHUCIOpoAa B  OOMEHHBIX  IpOIeccax.
OHepretudyeckoe oOecrneueHue kietku: mpespamienne ATdD B 0OMEHHBIX TIIpolEccax.
@DepMeHTAaTUBHBIM XapakTep peaklHid KIETOYHOTo MeTabosiu3Ma. DepMeHTHI, X CTPOCHUE,
cBoiictBa u MexanusMm peiictBus. Kodepmentsl. Orinuus (EepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benKu-akTUBATOphl HW  OETKU-UHTMOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NUYHbBIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmevl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mporuecce (porocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.

AnHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENIH
Oose3Hei.

AspoOHBIE OpPraHW3MBbI. JTambl YHEPreTHYECKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOpPOAHOE pACUIEINIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIXaHue. Posb MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Ouepeus membpannoz2o epaduerma npomonos. Cumwmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHadPOOHBIM.
D hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

JleMoHCTpaLun



[Toptpetsr: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEPreTUYeCKUidl oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pyJOBaHUE ISl IPUTOTOBJICHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

Jladoparopuasi paGora «M3yueHrne KaTaIUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.

Jladoparopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencreenHass uHGopManus 1 peanus3anus eé B KieTke

Peaknun marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanuzanus HacienCcTBEHHOW HHQpoOpMalMu. [ eHeTHYecKuil KoJ, ero CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHIuMIBI TpaHCKpUNILIMKM: KOMIUIEMEHTAPHOCTbD,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucusmus u e€ asrambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBust
ouocunTesa 6enka. KogupoBanue amuHokuciot. Ponb pubocom B OnocuHTe3e Oemnka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalys TeHoMa y MpPOKapuoT U
JyKapuoT. Perynsnusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsiys 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawupux
supycos, PHK-cooepaicawux supycos, baxmepuoghacos. Obpammuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3aboneBaHus 4enoBeka, KHBOTHBIX, pactrenmid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuveckux OauHvlx. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumpt w  cxembl: «buocuHTes Oenka», «['‘eHeTmueckuit Koa», «Bupych»,
«bakTtepuodarm».

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Mutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TTOCTMUTOTUYECKUI), CHUHTETUYECKMA M TOCTCHHTETUYECKUU (TIPEMUTOTUUYECKUN) TEPUOJIbI
uHTEp(PAa3Bbl.



Marpuunbii  cunre3 JHK — permmkanus.  [lpunnunser  permmkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPALIEIBHOCTh. MexaHu3M
perummkauun  JIHK.  Xpomocombr. Crtpoenne xpomocom. Teinmomepsl u  Tegomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIUIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonoruynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHTO3a W NMPOUCXOIALIME B HUX IPOLECCHI. THIbI
muto3a. Kapnokunes n nutokuses. buonorudeckoe 3Ha4eHHE MUTO3A.

Perynsauuss mutoTHueckoro umkia kietku. [Iporpammupyemasi kierouHas rubenp —
aroInTos.

Knerounoe siapo, XpoMocombl, (QyHKIIMOHAIbHAS TEHOMUKA. Mexanusmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay» — buoungopmamuuecxkue
Mooenu PYHKYUOHUPOBAHUS KNEeMKU.

JleMoOHCTpaL U

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTO3», «CTpOE€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoOIIpenapaTthl: «MHUTO3 B KIETKaX KOpeLIKa
JTyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTaxy.

JlabopaTopnas paGora «HabmroneHue MuTo3a B KJIETKAaX KOHUMKA KOpeEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GpyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KogonuansHele
OpraHu3MBl.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuidt. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOAsIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHMsSI, PYHKUIHUHA U pacroOKEeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJloBeKa. THIBI JKMBOTHBIX TKaHEW: JNUTENNalbHas,
COEJMHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (GYHKUUN U pPacIOIOKEHUS
TKAaHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.

Opransl. BereraTuBHble ¥ TeHepaTUBHbIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
’KUBOTHBIX U 4yesoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX  H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUMH: TPONMM3Mbl U HACTHH.
JIBM>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Peduexc. CkeneTHble
MBIIIIIBI U UX padoTa.



ITntanue opranusmos. IlornonieHre BOABI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE IHILECBAPECHMUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO TpakTa. IluieBapurtenbHbie
skenesbl. [InmmeBapuTenbHas cucTeMa 4el0BeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jpixanue xuBoTHBIX. [uddy3us razos uepes
HOBEPXHOCTh KieTkHU. KoxkHoe apixanue. JlpIxartenbHas MoBepxHOCTb. JKaOepHoe u néroynoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHHUS JETKMX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa 4YeloBeka. MexaHusm
BEHTWISALMM JETKUX Y NITUL U MIEKONUTAOMMX. Peryssiuus apixanus. J{pixarenbHble 00bEMBI.

Tpa"cnopT BelECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceplue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIO)KHEHMSI ~ CTPOEHMSI  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Breinenenue y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblieneHus. DuibTpanus, cekpeuus u oOpaTHoe
BCaCchIBaHME KaK MEXaHU3MbI pabOThl OPraHoOB BblAeeHUs. CBs3b MOJOCTH TeJla ¢ KPOBEHOCHOM
U BBLICIUTEIBHON CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. Iloukwm.
Crpoenue u pyHKkunonupoBanue Heppona. OOpa3oBaHHE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alUTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XUMHUYECKOH 3auThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJAHBIE. 3aIIUTa OPraHU3Ma
or Oone3Heil. MMMmyHHas cuctema uenoBeka. KIeTouHbli M TyMOpajabHBIH HMMYHHTET.
Bpoxnénublii ©M  npHOOpPETEHHBIM  crienupHUUecKuil UMMYHHUTET. TeopHs KJIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

PazgpaxxumMocTe M peryisinuss 'y OpraHu3MoB. Pa3apakuMoOCTh y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. PaznpaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisanus y >KUBOTHBIX. HepBHas cucrema u eé
OTJEeNbl. ODBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHast peryisiivs ¥ SHAOKPHHHAs CHCTEMa JXMBOTHBIX M 4enoBeka. JKenesbl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUE€ TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHIOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«bakrepun», «Ipocrelimmey», «Opranbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopneBbie cucrempl», «Ctpoenue credns», «CTpoeHHe IUCTOBOM miiacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurtenvHas cucrema», «KpoBeHOCHas cuctemay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiaenurenbHas cucreMa», «DHIOKpPHHHAs cucteMay, «CTpoeHne Mblb», «MMMyHUTETY,
«KumeunomnonoctHele», «CxeMa NUTaHUs pacTeHUu», «KpOBEHOCHBIE CHCTEMBI [TO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruzpn», «CTpoeHHEe IIaHapun», «BHyTpeHHee CTpOEHHE J0XKIEBOIO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecmbikaonmxcs», «HepBHas cucrema nrTun», «HepBHas cuctema MIIEKONMUTAIOLIUX»,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KHUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHMM, repO0apuu pacTeHUM pa3HbIX OTIENIOB, BIa)KHbIE IIPENapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHUE NIl  JIEMOHCTpAalUy IIOYBEHHOIO M  BO3AYIIHOIO IIMTaHUS PACTEHUH,
pacuierieHus Kpaxmaia u OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyIdOBaHUE IS
JIEMOHCTpALMU OIBITOB IO U3MEPEHUIO KU3HEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JIBYDKEHUH, MOJIENIN TOJIOBHOT'O MO3Tra pa3IMyHbIX KHUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. IlonoBble kieTku, uiau ramersl. Meio3. Craaun Meiiosa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonoruueckuii cMpica Meiio3a M MOJIOBOTO
nporecca. Meilo3 u ero MecTo B JKU3HEHHOM IMKJIE OPraHU3MOB.

[TpenzaponpimieBoe  pasButue. l'ameroreHe3 y JKMBOTHBIX. IlosoBele  Kenessl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTUS — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaguu sMOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). JpobineHue.
Tunsl npobnenus. /Jemepmunuposannoe u nHeoepmunupogannoe opobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTen
Pa3BUBAIOIIECTOCS 3apojbla (dIMOpHOHANBHAS MHAYKIOMS). 3aKkjiajka IUlaHa CTPOEHUS
KUBOTHOTO Kak pe3yJbTaT HEpPapXWYECKUX B3aWUMOJCHCTBHM TeHOB. Bimnsgnue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbIE mepuoj. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butue ¢ Mmeramopdo3oM y O€ClO3BOHOUHBIX M ITO3BOHOYHBIX IKHBOTHBIX.
buonorundeckoe 3HaueHHE MPSAMOrO U HENMPSMOIO Pa3BUTHSA, UX PACIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta XMBOTHBIX. MaKTOpbl pErysilMU pocTa KUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHUE MTPOLECCHI.



Pasmuoxxenne u passutue pacteHuil. ['amerodur m cmopodut. Meito3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meiosa. ['ameToreHes y pacTeHM.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsiLiui OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpauMu

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXKEHHE »HBIVIEHBD», «Pa3MHOXEHHE THAPBD,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHE», «PazBuTHE MaliCKOro
Kykayn, «Passutue capaHum», «Pa3Butue IArymku», «/IBOMHOE OMIOLOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHe CeMsH OJHOAOJIBbHBIX M JIBYAOJIBHBIX pAacTeHU», «KU3HEHHBIH LHKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBII LHUKI MXa», <«OKU3HEHHBII UK HanopOTHUKAY,
«KU3HEHHBIN LUKII COCHBDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIPENapaThl SUIIEKIETOK U CIIepMaTO301 0B,
Mozeib «L UK pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlaGoparopnas pa6ora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHsS TeHETUKH Kak Hayku. PabGotsl I. Menpens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJjuIe€IbHbIE
TeHBbI, albTePHATUBHBIC TPHU3HAKH, JOMHUHAHTHBIA W PEIECCUBHBIA TPHU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTUl, (eHoTun. OCHOBHBIE METObl T€HETHKHU:
TUOPUAOTIOTHYECKHM, TUTOTOTUYECKHI, MOJNIEKYISIPHO-T€HETUYECKHI.

JleMoHCTpanun

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIMBAHUS.

JladopaTropnasi padora «/Ipo3oduia kak 00bEKT TCHETUUECKUX UCCIEIOBAaHU Y.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. IlepBelii 3akoH Menzaens — 3aKkoH eIUHOO0Opasus
rubpuaoB mepBoro nokoieHus. l[lpaBuno momuHUpoBaHus. Bropoit 3akoH MeHzaens — 3aKoH
pacuienieHus npu3HakoB. L{uTosoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpenmBanus. ['unoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHBIE ~ XapakTep  HaclieOBaHUA.
Pacmennenne npu3HakoB IPY HEMTOJHOM JOMUHUPOBAHKH.



JurnOpumnoe ckpenuBanue. Tperuid 3akoH MeHAens — 3aKOH HE3aBUCHMOTO
HacJeI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKre OCHOBBI TUTHUOPUIHOTO CKPEIIUBAHUSI.

CuernneHHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CrierniieHHOe HacleI0BaHNe
T€HOB, HAPYLICHHUE CLECTUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIeHUs Iosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbli M reTreporaMeTHbId MoJ. ['eHeTmyeckass CTPYKTypa HOJIOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C IIOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoXeCTBEeHHbI aienu3M. B3aumonelicTBue HeauleabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTYeCKUT KOHTPOJb pA3BUTHUsS pACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3UOTOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — MApasuT» U «XO3SUH —
MUKpoOnomy». ['eHeTHuecKre acreKThl KOHTPOJS U M3MEHEHHUsl HacleJACTBeHHON nHpopmanuu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpannmn

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmuubr u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon MeHnemns»,
«AHanmu3upyollee ckpenuBanue», «HenonaHoe nomuHupoBanuey, «CLerieHHOE Hacle0BaHue
NpPU3HAKOB y Apo3oduisy, «I'eHernka nona», «Kapuorumn yenosekay, «Kapuorun apo3oduis,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJIEHUS] U PACILEIJICHUS MNPU3HAKOB, MOJEIb ISl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CUEIJICHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTnueckass padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpPELIMBAHUSA Y
IpO30(UIBI».

IIpakTuyeckas paGora «V3ydyeHue pe3yiabTaTOB JAUTMOPUIHOIO CKPEIIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE  NpPU3HAKUM. Buapl  HU3MEHUYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUpPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanucen). ColicTBa MO (UKAIIMOHHON N3MEHUYNBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOMCTBA T€HOTUIIMYECKOW WM3MEHUYMBOCTH. Bubl
FeHOTUITMYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHAS!.

KomOunaTuBHass M3MEHYMBOCTh. Meil03 U MOJIOBOM MpoliecC — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JIJaHMM F€HETUYECKOTO pa3HO00pasus
B IIPEJIENax OJJHOTO BU/A.

MyTtannoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHble W UHAYLUPOBAaHHbIE MyTalMH. SjepHble W LUTOIJIA3MAaTUYECKUE MYTalUU.
ComaTnueckre M 1oJOBble MyTauuu. [IpUunHBl BOZHMKHOBEHMsS MyTauuid. MyrareHl M HX



BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
psinoB B HaciencTtBeHHoW u3meHunBoctH (H.M. BaBuiioB). BHesjgepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa u 35NUSEHOMUKA, POIb INUSEHEMUYECKUX (AKmopos 6 HACIeO08AHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JdemMoHcTpauMu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel U cxembl: «Buasl uW3MeHUUBOCTH», «MoauduKanMoHHAs HW3MEHUYUBOCTDHY,
«KomOMHaTUBHAasE ~ M3MEHUYMBOCTHY,  «Meio3»,  «OmrogorBopeHue»,  «l eHeTH4ecKue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopyznoBaHue: >KMBbIe U TepOapHbIe HSK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJAMHU H3MEHYUBOCTH.

JlabopaTopnasi padora «McciaemoBaHue —3aKOHOMEPHOCTEH — MOAMQPHUKAITMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAlMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBAaHUS T'€HOMa YeJIOBEKa.
MeToibl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUM, ONM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISIUOHHO-CTATUCTUYECKUHN, MOJIEKYyIsipHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeesieHre
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4uciie ¢ oMo [T1P-
ananmu3a. HacneactBennblie 3a0o0ieBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM Y€IOBEKA.
bone3nn ¢ HacineACTBEHHON MpPeApacloioKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUIl dYenoBeka. MeauKo-TeHEeTHYeCcKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIC KIETKU. [IOHATHE «T€HETHUECKOT0 Ipy3a». DTUUECKUE aCIIEKThI
WCCJIETIOBAaHHM B 00JIACTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOPHl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YENIOBEKAa K (PU3UUECKOMY U
XAMHYECKOMY 3arpsi3HEHHIO OKpYXKarolled cpeapl. ['eHeTmdeckas NpeapacnoioKeHHOCTh
YEeJI0BEKA K MaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxemsl: «Kapuotun udenoBeka», «MeTonbl W3y4eHUsS TEHETUKU YETOBEKay,
«"eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOW.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanuss ¥ cenekuus. 3apoXkACHUE CEIeKUMU W JoMmecThkauuu. Yuyenue H. N.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOI000pa3us KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3/JaHMM COpPTOB pacTeHUW U mnopoxa KHUBOTHbIX. Copr, moponxa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBeHHON m3MeHunBocT H. WM. BaBuioBa, ero 3Hadenue s
CEJIEKIIMOHHOM paboTHI.

Mertoap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAaCCOBBIM M MHIUBUAYAIbHBIN.
Dranbl KOMOWHAIIMOHHON ceneKiuu. VcrnbITanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIIEHKH (DEHOTHITA TOTOMCTBA U OTOOP IO T'EHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ] CENEKIIMOHHOW paboThl. PamuanvoHHBIR 1
XUMUYECKH MyTareHe3 KaK WMCTOYHUK MyTalluid y KyJIbTYpHBIX (OPM OpTaHH3MOB.



Hcnonp30BaHME TEHOMHOTO pEIAaKTHPOBAaHUS W MeTOAOB pekoMOumHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJTHOTO MaTepHraa Jjisi CEJICKIUU.

[Tonydyenue monuruionoB. BHyTpuBHaoBas rubpuanzanus. bBIM3KopoacTBEHHOE
CKpeIUBaHue, WIH UHOpUIUHT. HepoACTBEHHOE CKpeIluBaHue, WK ayTOpuauHT. [ eTepo3uc u
ero mnpuuuHbL Vcmonb3oBaHwe rerepo3nca B ceneknuu. OtrganéHHas TUOpUIU3AIUAL
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHMSI CENEKLMU pPACTeHUH U
JKUBOTHBIX. «3€1E€HAs pegoNoOYUsLY.

CoxpaHeHHEe U U3YYEHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX JUKUX
poauyeil s CO37aHusl HOBBIX COPTOB M THOPUIOB CEITbCKOXO3SIICTBEHHBIX KYIbTYp. M3)yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHBIX MeMOo008 HAYYHbIX UCCIe008aAHUL, Nepedo8biX udel U
NEPCHEeKMUBHbIX MEXHOIO2UIL.

JdeMoHcTpannn

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKAECHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTHUYECKHX PSIOB B HACJIECACTBEHHON H3MEHYMBOCTHY», «METOIbI CEIEKIIUM,
«OTtnanénnas rudpuauzanus», «Myrarenes.

Jladoparopnasi pa6ora «/3yueHune COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTEHUII.

IpakTnyeckas padora «[IpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHXKEHHUS CEJEKIIMH PACTEeHHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X03SIUCTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BUOoTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBEKTHI, HCMOJB3yeMble B OMOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBbIE KYJBTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpaJuIlMOHHAs OWOTEXHOJIOTHS: XJeOoreueHue,
MOJIY4YeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIUE. Mukpoouonorndeckuii cuate3. OOBeKThI
MUKpOOHoIornyeckux TexHonoruii. [I[ponsBoacTso Oeiaka, aMUHOKUCTIOT U BUTAMHHOB.

Co3naHne  TEXHOJNOTMM W MHCTPYMEHTOB  LEJEHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYUPOBAHUS T€HOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB M UX KOMIIOHEHTOB, COJIEpKAIINX
HE BCTpEYaroluecs B MPUpoae OMOCUHTETUYECKHE MTYTH.

Kierounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PacTEHUN M >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuan3zanus M coMaTH4eckuil smOpuorenes. lcmomb3oBaHue
TariOWJI0B B CEIEKUNH pacTeHuil. [lonyuenue moHoKIOHAnbHbIX anmumen. Flcnonvzoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs SHIIEKIETOK W KIOHUPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SAEP
KJIETOK. Texwonocuu 0300po8neHus, KylbMmueUpo8aHUusi U MUKPOKIOHAIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U TeHHast uHxkeHepusi. ICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHUPOBaHUE
pexomOuHanTHRIX JIHK. Co30anue mpanceennvix opeanuzmos. JIOCTHKEHHSI U MEPCIEKTUBBI



XPOMOCOMHOM H TEHHOM WHXCHEPUHU. OKOJOTHYECKHE U ITHYECKHUE TMPOOJIEMbl TEHHOM
WHXECHEPUH.

Menunuackue onorexnonorun. [loctrenomHuas mudposas menununa. [TIP-muarnocTuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIN3 TIPOTEOMa YeJI0BEKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHXeHepuss JUisl pa3paboTKu (PyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTHM TpEXMEPHOro OWONPUHTUHTA U
ckaddonaunra as peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Coznlanue BEKTOPHBIX BaKLMH C LEJIbI0 OOecrneyeHUs] KOMOMHHPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMAcHbIC 3a00JI€BaHMS YeTIOBEKA U )KUBOTHBIX.

JleMoOHCTpaLuu

Tabmuubt u  cxembl: «/cnonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
MIPOU3BOACTBEY, «KieTouHast uHXXeHepus», «['eHHass nHKEeHepus».

JlabopaTopnasi pa6ora «3yueHrne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKeKkypeusi «bHOTeXHONOTHs — BayKHEHIIas MPOU3BOAUTEIbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

Opomtormonnas Teopus Y. [lapsuna. [Ipeanockuiku BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JearenbHocTs Y. JlapBuHa.

JBukymue cunsl 9Bodionuu  BugoB mo Y. JlapBuHy (BBICOKas WHTEHCUBHOCTH
pPa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass HM3MEHYHMBOCTh, OOphOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIIH.
CoBpeMeHHasi 3BOJIIOIIMOHHAST OWOJIOTHS. 3HAYEHHE HBOJIIOIMOHHON TEOpHH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xonaeitn, J. K. benses.

Tabmumer u cxemsl: «CucreMa >xuBoid mpupoasl (mo K. Jlunuero)», «JlecTHuma KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectsus Y. Japsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHHMe», «llopoasl romyoOeit», «MHoroobpasue
KYJIbTYpHBIX (opM KamycTb», «[loposl momManrHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX
BunoB (mo Y. JlapBunHy)», «Cxema COOTHOIICHUS IBMXKYIIUX CHUJ 3BOJIONUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Monynauus kak sneMeHTapHass eAuHUIa 3BOMOLIUU. COBpPEMEHHBbIE METOJbl OLIEHKH
TEHETUYECKOTO PazHoo0pasus U CTPYKTYpHI omyssiiuid. I3mMeHenne reHooH 1a MOmy sy KakK



3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHHE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
BaiinGepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) JBOJIONMHM. MyTallMOHHBIA TIpoIecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHANpPABICHHBIE W3MEHEHHUS
qacToT ayienedt B momynsmusx. DddexT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKkas (penpoyKTHBHAS).

EctectBeHHblil 0T00Op — Hampamistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
or0opa: NBHWXKYIIMK, CTaOWIM3HUPYIOUIMHA, pa3phiBatomMil (qu3pyntuBHbI). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMS )KUBOTHBIX.

[Tprcnoco0NEeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUHE
npucnocoOieHuii y opranu3zmMoB. Apomopdossl u unuoaganrtamun. [Ipumepsr npucrnocodaeHnit
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHKPOIBOJIOLHH.
Wzomsimust — kmroueBoil  aktop BumooOpazoBanus. Ilytu u cmocoObl BuA00OpazoBaHUS:
alionaTpuieckoe  (reorpaduyeckoe), CHMIATPUYECKOe (PKOIOTUYECKOE), «MTHOBEHHOE)
(monumonauzauus, rudpuauzanus). JJuTenbHOCTh 3BOIIOIUOHHBIX ITPOLIECCOB.

Mexanusmbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  »BoOmronmoHHON OwonorMu B pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
(dbopMUPOBaHUS YCTOMYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannn

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lomynsiuoHHas CTpykTypa BUIa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmKymime CHIBI  DBOJIIOIUN,
«OKoyloruyecKas M30JSLMS MOMYJSuil ceBaHCKoW ¢openn», «l'eorpaduyeckas H30IALUSA
JIMCTBEHHMIIBI CUOMPCKOM M JTIMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YUCIEHHOCTU
XUITHUKOB M KepTB», «(Cxema JeWCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILLIECTBOBAHHEY, «MHIyCcTpHalbHbII MEJTAHU3M», «Kussle HCKOIIaeMBbIE»,
«ITokpOBHUTENBCTBEHHAs! OKpacka XKUBOTHBIX», «lIpenympexaaromas oOKpacka KUBOTHBIX,
«Puznonoruueckue agantanun», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
Bus0ooOpazoBanus», «l'eorpapuyeckoe BumooOpazoBaHue TpEX  BHUJAOB  JIAHJBIIICHY,
«JKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lonummounsl pacteHuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, Uydella NTHUI] U 3Beper ¢
OpUMEpaMHu Pa3InYHbIX MPHUCIIOCOOJIEHUH, Uydena NMTUI] U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BrIsgBIeHIEe U3MEHUYUBOCTH y 0COOEH OJTHOTO BHIa».

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
1EeJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOPGHOIOTHIECKOMY KPUTEPHIOY.



Tema 3. MakposBosouus U eé pe3yabTaThl

MeTtobl u3yueHus: MaKpodBostoLMU. [laneonTonornyeckue MeToabl U3y4E€HUS SBOIOLMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne meronasl uszydeHus ospomonmd. CpaBHenue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrnYecKre METOJbl M3YyYEHMs SBOJIOLMH.
I'eHeTnYeCcKHME MEXAaHU3MBI DBOJIOLUU OHTOI€HE3a M IOSBJICHMS 3BOJIOLMOHHBIX HOBILIECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyISPHO-
reHeTU4ecKrue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  M3YyYeHMs]  HBOJIOLUH.
["omonornynsie reHsl. COBpeMEHHBIE METOIBI TIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUMU. [lpunyun  cmenvl  YHKYULL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLMY.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. I'ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psil JIOIAAN», «APXEONTEPUKC, «3BEpo3yObIe
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTHUSI  IO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOTMYHBIE  OpraHbl»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIUMIIaH3e», «[ JaBHBIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, IepOapuu, MYISDKM HMCKONAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKICHUM JKU3HM (KpealunoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATanbl HeopraHuueckoi »Bosonnu. [lnanerapHas (reosorudyeckas) 3BOJOLHUS.
XuMHUecKasi 3BOJIONMSA. AOHOr€HHBIH CHHTE3 OPraHMYECKUX BELIECTB W3 HEOPraHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runore3a I'. Mémnepa. Pubosumbr (T. Yekx) u rumoreza «vupa PHK» VY. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

HUcropus 3emnm u Metonasl €€ wu3ydeHus. lickomaemble OpraHM4ecKue OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAasT M aOCONIOTHAsE T'€OXPOHOJIOTHSI.
['eoxpoHoOrMUecKast mKaga: 30Hbl, APbl, IEPHUOIbI, FTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTBHI.



[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHMUA BhICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PaCTCHHUI.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHUNM M 3aBOCBAHWE HMHU CYIIU.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX PACTEHUN.

OcHoOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBhie XOpI0BBIC
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MMO3BOHOYHBIX. [IporcxokaeHne aMmpuOuil U penTHIINA.
[TpoucxoxaeHne MICKOMHUTAIUX H OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MepUoaaM: apxeu, mpoTepo30i, Maneo30il, Me3030H,
KaiiHO30#. OOmas xapakTepUCTHKa KJIMMaTa U TeoJIOTMYECKuX TporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBble BbIMUpAHUS — HKOJIOTMYECKHUE KpHU3HCHI mpouuioro. IlpuumHbel U crnencrBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoOHCTpaLuu

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, {x.
Xonpeiin, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
caM03apoKJIeHus Xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHnyecKou
sBoNOLIMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMM,
«Cxema o00pa3zoBaHUSl JYKapuOT MyTéM cuMOuoreHesa», «Cucrema >KUBOH MPUPOJIBIY,
«Ctpoenne Bupyca», «Apomopdossl pactenuit», «Punnodure», «OIHOKIETOYHBIC
BOJIOpOCIINY, «MHOTOKJIETOUHbIE BOAOpocHny, «Mxm», «llanopoTHukn», «l'0J10CEMEHHbBIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUA SKHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeynononoctueie», «llnockue uepBu»,
«HUneHucToHOorue», «PbI0BIY, «3eMHOBOJHBIEY, «IIpecmbikarouuecs», «[Ituisy,
«Mnekonuraromuey, «Pazputue KU3HM B apxeMckoul apey, «Pa3zBuTHe KU3HHM B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HU B IAJCO30MCKOM dpey», «Pa3BuThe KU3HU B
Me3030MCcKOil 3pe», «Pa3BuTMe XKU3HM B KailHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPTaHUYECKOTO MUPAY.

OOGopynoBanue: TepOapuul pacTeHUW pPa3TUYHBIX OTEIOB, KOJJIEKIIMH HACEKOMBIX,
BIIQXKHBIC TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMH HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX JKUBOTHBIX, Yyuyeia NTUI WU 3Bepel, KOJUIEKIUU OKAMEHEJIOCTEH, IOJe3HbIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryaabHas JgaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHMUECKUX COSAMHEHUN B TIEPBUYHOMN aTMocdeper.

JlaGoparopHasi padora «l3ydeHHME W ONHUCAHME HCKOMAEMbIX OCTAaTKOB JIPEBHHX
OpPTaHU3MOBY.



IIpakTuyeckass paGora «l3ydeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZEJIOBY.

IIpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4ye0BeKa — AHTPOIOreHe3

Paznene! u 3a1aun anTponoaoruv. MeToabl aHTPOIIOJIOTHUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHeie BO33peHMUS.
CoBpeMEHHbIE HAYYHbIE TEOPUH.

CxoncTtBo  4yenoBeka € KMBOTHbIMU. (CuHcTeMarhyeckoe IIOJIOKEHUE — YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]oIoruueckue,
IMOPHUOIIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHEe, MOBeAeHUecKne. OTIHYus 4YelnoBeKa OT
JKUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuwxkymme  cuibl  (akTophl)  aHTPONOreHe3a:  OMOJOTHYECKHe,  COIUMaTbHbIC.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
U paHHHE TOHTHBI — O0IIUE MPEIKH YeTI0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPATIONUTEKU —
JBYHOTHE TNpeaku Jiroae. UenoBek ymenbli, NepBble M3rOTOBICHUS opyauil Tpyaa. Yemnosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —
001K TPeOK HeaHAePTaTHLCKOTO YEJIOBEKA U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTalbCKUn
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMAarTa. YemoBeK pa3syMHBIH COBPEMEHHOI'O THIA, JIEHHCOBCKUHI
YeJIOBEK, OCBOCHNE KOHTHHEHTOB 3a penenaMu Adpuku. [lameoreHeTrka 1 majaeoreHoOMHKa.

DBOJIOIUS COBPEMEHHOTO ueioBeKka. EcTecTBeHHBI OTOOp B MOMYMSLUSAX 4YelOBEKa.
Myranuonssiit iporiecc U nonumopdusm. [lonynsiuoHHbIe BOTHBL, Apeiid TeHOB, MUTpalUs U
«a(dexT ocHOBaTENA» B MOMYISAUIX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacel. [ToHsTHe o pace. bonbiime pacel: eBporeonaHas (eBpas3uiickas),
aBCTpaNIO-HETPOHIHAS (PKBaTOpHAlIbHAs), MOHTOJIOMIHAsA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IyTH pacceleHus 4YejoBeKa 1Mo IuiaHere. EauHCTBO yenoBeueckux pac. Hayunas
HECOCTOSTENILHOCTh  pacu3ma. [IpucrmocoOIeHHOCTh 4YeNoBEeKa K  pPa3HBIM  YCIOBHUSIM
OKpy>Karolie cpenbl. BrausHue reorpaduueckoil cpensl U Apeiida reHoB Ha MOP(OJIOTUIO U
(U3HOJIOTHIO YeTOBEKa.

MexaucuuIuiMHapable  MeToAbl B (u3nyYecKkor (OMOJOTHYecKoi) aHTPOIMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOINOJIOTUS M MAaJCOAHTPONOJIOTHSI  YEJIOBEUECKHX  MOMYJISLUU.
buocoumaneHble  HcclienoBaHUS ~— OPUPOABI  4YenoBeka.  MccinenoBaHue — KO3BOJIKOLUU
OMOJOTUYECKOTO U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. lapBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmumpl u  cxembl: «MeToasl  aHTpOMOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenoBexkooOpa3zHble 00€3bsHBI», «CKENeT YeNOBeKa W CKEJNeT MuMIaH3e», «PyaTuMeHTh u
aTaBU3MbI», «JIBWKyIIME CHUJIBI AHTPOIOreHe3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «JleHUCOBCKUM 4eI0oBEK»
«Heanpaepraneup», «KpomanboHIbl», «lIpeaku dyenoBeka», «ITalbl BOJIOIUN YETOBEKAY,
«Pacsbl uenoBeka.

OOGopynoBaHue: MYJISDKH OKaMEHEIOCTeH, MPEeMETOB MaTepUaIbHON KYJIbTYpPhl TIPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHIECKUMHA W OMOJICHCKUMU



CIOKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOI0K UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelna 4esoBeKa M uepena LIMMIIaH3€, MOJEIb KUCTU YeJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne ocCOOEHHOCTEH CTPOCHHMS CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IpakTnyeckas padora «/3yueHue s3KOJOrMYECKUX alanTaluid YeI0BEKa.

Tema 6. DJkojiorui — Hayka O B3aHMOOTHOUIEHHSIX OPraHuU3MoOB M
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Mertoap! skonoruu. [loneBeie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HTPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMM. MOHUTOPUHI OKpYKaOLIEH CpeJibl: JIOKAaJIbHBIMH,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HaueHHE SKOJOTMYECKUX 3HAHWM [JIs YelloBeKa. DKOJIOTMYECKOE MHPOBO33PEHHUE KakK
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer 1 cxeMbl: «Pasnensl KOJIorun», «MeToasl IKOJIoTUnY», «CXeMa MOHUTOPHHTA
OKPY’KaIoILEeH Cpeabl».

JlaboparopHasi padora «/3yuyeHrne METO0B 3KOJIOTMUYECKUX UCCIEIOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
HKOJIOTHUECKUX  (aKTOpoB:  aOMOTHMYECKHe, OHOTHuYecKue, aHTpornoreHuole. OOmme
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuino munumyma (K. Ilnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIEC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3koioruueckuil pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOLIECHHUIO K cBeTy. CurnanpHas posb ceera. dortoneprnoausm.

Temmneparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
IToMKMIOTEpMHBIE U TOMONOTEPMHBIE OPIraHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocTh Kak skosoruueckuil ¢akrop. Ilpucnocobienus pacteHH K MOAAEPKaHUIO
BogHOro Oananca. Kimaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
MOJMTOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3MKO-XMMHYECKHEe OCOOEHHOCTH cpej OOWUTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonorunueckue putMel. BHemHne u BHyTpeHHUE pUTMBL. CyTOUHBIE Y TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHUii: NepeBbsl, KYCTapHUKH, KYyCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBlI.



JKuznennbie (GOpMBI KUBOTHBIX: THIPOOHMOHTHI, TEOOMOHTHI, a’pOoOMOHTHL. (cOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJAEHCTBHA:  KOHKYPEHIIHA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUpAaHTCTBO, HaxJeOHHM4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONMHUYECKHE,
dbopuueckue, (adbpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue Gpakropbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeII0KpOBHBIE )KUBOTHBIEY, «X0JIOHOKPOBHbBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Ku3HEeHHbIE (POPMBI JKUBOTHBIX»,
«9KocHCTEMA LIMPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jiecayn, «llemu nutaHus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHWd M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (aKkTOpoB, TepOapuu  CBETONIOOWBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHusi, repOapuM U KOJUIEKIMHM TEIJIOJIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHH, OTHOCSAIIMXCA K Trurpoduram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIC PACTEHHs JaHHBIX TPYIN, KOJUICKIWH IKUBOTHBIX,
OOHMTAIOIIMX B Pa3HBIX Cpeiax, repOapuu W KOJUICKIIMU PACTEHHH M KMBOTHBIX, 00JaJa0IINX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHW JKU3HU, Tepbapuu u
KOJUIGKIIUM PACTEHUH W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUN OPraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NPUCHOCOONEHUNH OPraHU3MOB K  BIHMSHHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHMM W3 Pa3HBIX MECT
oOUTaHUNY.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapaKTepUCTUKU momynsuuu. [lomyssius kak Ouojoruueckas cucreMa.
Pone HeogHOpoOAHOCTH cpefbl, GU3NYECKUX OapbepoB U OCOOEHHOCTEH OWOJIOTMM BHUIOB B
(opMHPOBAHNUN MPOCTPAHCTBEHHOMN CTPYKTYphI oMy sAuil. OCHOBHBIE TIOKa3aTeIH MOMYJISALUU:
YHUCIEHHOCTD, IUIOTHOCTh, BO3pAacTHasi M I0JOBas CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIUSI.

DKkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHUCIEHHOCTH MOmyisiuu. JuHamuka
NOMYJSIMY U €€ perynauus. buortnueckuil moTeHMan nonyiasiuuu. MoaenupoBaHie TMHAMUKH
nomymnsiuud. KpuBble pocta uucieHHOCTH mnomyisiuuu. Kpuble BbDKHMBaHMs. Perymsmus
YHUCICHHOCTU MOMYJIALMNA: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKkonoruyeckue crpateruu BUIoB (I- u K-ctparterun).

[Tonsstue 00 »sKojmormueckoil Hume Buaa. Mecroobutanue. MHoOromepHas MOJENb
skosornyeckor HumM Jx.M. Xartuuncona. Pazmepsl skosornyeckoii Humu. [loreHunansHas u
pean30BaHHas HUIIIH.



Bua xak cucrema mnomysisuuii. Apeansl BUAOB. BuIbI M MX >KU3HEHHBIE CTPATETHH.
DKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS M MUTpalMil >KUBOTHBIX. buojnoruueckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpert: Ix. . XaTuynHCOH.

Tabmuipl u cXembl: «IKOJOTHUYECKUE XapaKTEPUCTUKHU monysanuny, «IIpoctpancTBeHHas
CTPYKTypa monyiasnun», «Bo3pacTHple mnUpaMuabl NOMYISIUN», «CKOPOCTh 3aceicHUs
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHu3Mamm», «Mojenb skosormdeckod Humu JDx. H.
XaT4uHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUISKIIUH KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTEHUN K PacCEICHUIO».

Tema 9. Ikoy10rus cOO0MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OHOLICHO3E.

Okocucrema kak oTkpeiTas cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoTndeckue OOk 3KocucTeM. [10UBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKA3aTEJIN IKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUE IMUPAMUIBI
yucesl, OnomMacchl U SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIe U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL. AHTPONOTeHHbIE BO3JACHCTBUS Ha cykieccud. KiuMakcHoe cooOmIecTBo.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocUcmemvl Mopeli U OKeaHos.
Ixocucmemvl myHOp, 1€c08, cmenetl, NyCmulHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATpodkocucTeMa. ArporeHo3. Paznuums  mexmy
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponuzanus ropojackoi ¢GayHel. buomornueckoe ©  XO34KWCTBEHHOE 3HAYCHUE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUI  OpPraHU3MOB B
KOcUCTeMax. Ponb Kkackaonozo sghgpexkma u 6uo08-30uduxkamopos (Kiouegulx 6udos) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPrUM W BEHIECTB MEXIY CMEKHBIMU
ASKOCHUCTEMaMH. Y CTOWMYHMBOCTh OPraHU3MOB, TMOMYISIIUA HW SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUMH.

Mexanuzmvl  8030elicmeus  3aepA3HeHUll  PA3HLIX MUN08 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKON02UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoNoTus MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoHCTpan U

IToptper: A. JIx. Tencnu.



Tabmune! u cxeMmbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA IMIMPOKOINCTBEHHOTO JIeCay,
«JKocucTemMa XBOHHOro Jjeca», «DyHKIHMOHAIbHBIC TPYMIBl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3KkocucreMe», «llenmn mwuraHus (macTOMINHAA, JETPUTHAS)Y,
«DKOJIOTHYECKas MMUpaMUIa YHCeT», «IKOJIIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuaa sHeprun», «OOpazoBanue Oonota», «llepBuunas cykueccus», «BoccTanoBienue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEPruu B arpoieHos3ey, «I[Ipumepsl ypo0IKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUN, KOJUIEKIIMM HACEKOMBIX, yydyena ITHUIl U 3Bepei,
repOapuu KylIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBDY.

JlaGopaTopnas padora «/3yyeHue pasHOOOpa3ysi MENKUX TOYBEHHBIX WICHHCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX.

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreorneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII JIyT, 03€p0, O0JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmennanerapHas 0o0ojgouka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBAala
)u3Hb. Pazputue npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. Kuboe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHus Onocheprl. OcodeHHOCTH Onocdepsl Kak TiodambHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemects U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, IyCThIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro IOTEHLHala |
O6rochepHbIX QYHKITHM.

JleMoOHCTpaL U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupojae», «KpyroBopot kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOAE»,
«OcHOBHBIE OmoMbI cymm», «Knumatudeckue mosica 3emnn», «TyHapa», «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBeHHbld nec», «Crtemb», «CaBanHa», «llycThIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacTeHUM pa3HbBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W UX TPUYHHBL. Bo3aeicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune KiuMaTa.

AHTpONIOreHHOE  BO3/ECTBUE Ha PpACTUTENbHBIH M KMBOTHBIM wmup. Oxpana
pPacTUTENHLHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHILUIIBI OXPaHbl IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO Pa3BUTHUS YeNIOBEUECTBA W MPHUPOAbI. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHEHHE Ouoyormueckoro pasHooOpazus 3emum. OOmme
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

PazButue MeTONOB MOHHTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCNHOCOOHOU
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3Kocucmem u cnocobos 6opvoLL ¢ HUONOBPENCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHuvix 5KOCUCEM.

JleMoOHCTpaLuu

Tabmuubl w  cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHHe THIPOCchephD»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocob0 oxpaHseMble MPUPOTHBIC
TeppuTOpUn», «MOAENU YIPaBIIEMOr0 MUPAY.

O6opynoBanue: Qororpaguu OXpaHsE€MbIX pAacTeHUH U JKUBOTHBIX KpacHoil kHuUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimmBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOY4YarOIIUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMYHOCTHBIE, METAlIPEIMETHBIE U TPEIMETHbIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPaMMbl 110 OHWOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYYalOIIMMHCS  POCCHMCKOW  Ipa)KAaHCKOU
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUYECKUX TPAJAULUNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, MPUCYLHIUMH  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb €U U CTPOUTH KU3HEHHBIE IJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUCCKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MIPUHSATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBa)XCHUSI K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJEHHUIO, B3aUMHOIO
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJulUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTo npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCs PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM IIEHHOCTSIM  pPOCCHIICKOro  oOIiecTBa,
pacivpeHe KU3HEHHOTO OMbITa M OMNBITa JESTENIbHOCTH B MPOIECCE pean3alii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3WUIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJI€HA POCCUICKOro 00I1eCTBa;

OCO3HaHME CBOMX KOHCTHUTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KeHHE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MI0JIO)KEHUEM;



TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHHUS Y4EeOHBIX,
MIO3HABATEJIBHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIBHOI'O OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXKAaHCKOM NICHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropaoctu 3a CBOM Kpaid, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;

LIEHHOCTHOE OTHOLICHME K NPHUPOJHOMY HACIEAMI0 M NaMATHUKAM I[PUPOJIBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMoI0ruM, IOHMMaHMsl 3Ha4€HUs1 OMOJIOTUH B IO3HAHWN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1€HHOCTb, TOTOBHOCTh K CITYEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0O HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOT0 MIOBECHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSAM, CO3JAHMIO CEMbU HA OCHOBE
OCO3HAHHOT'O IPHUHSTHS LIECHHOCTEH CEMEWHOM XKM3HU B COOTBETCTBUU C TPAJAULUSIMU HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIJIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJIEHUE IMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJbTYPbI 3A0POBbS W
IMOLMOHAIBLHOIO 0JIArONONyYHs:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pPOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHas ¢u3NyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIICHHUS alKOTOoJId,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;



TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKOH M COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSTENHHO  BBITIONHATH  TaKYIO
JESITEIIbHOCTD;

UHTEpEC K Pa3NU4HbIM chepaM MpodhecCHOHAIBLHONW NESTENbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BaHUIO HAa MPOTSHKEHUU Bceil
KU3HU;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
IIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJI OKPYKAIOILIEN CpeJIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPo0IeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuu MpoOJIeM, CBA3AHHBIX C PAlMOHAIBHBIM IMPHUPOAOINOIL30BaHUEM (COOI0IeHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCIIIMX BpEI OKpY’Kalolled MpUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHITHBIE YKOJIOTUYECKUE MOCIEICTBUS MPEANPUHUMAEMBIX
JICUCTBUN U NPENOTBPALLATD UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIBHOW MPaKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpLIECHCTBOBAHUE A3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HayYHOI'O MBIIIICHHUS], CO3/1aHUH LIEJIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH MPOoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHON IUBUIM3ALMM: 00ECIeUeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aIbHBIX
HKOJIOTMUYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTOH4YMBOMY Pa3BUTHIO, palliOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TIpPAaMOTHOCTH, KaK COCTAaBHON 4YacTH (PyHKIHMOHATHHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Mpu U3y4eHuu ONOIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMs SIBIECHUU



OKPY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbBIE
3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME LIEHHOCTU HAayYHOW JAEATE]IbHOCTH, FOTOBHOCTh OCYLLECTBIATh NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphHIBHOMY OOPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHUM C >KM3HEHHBIMU
NOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buoJorusy BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexXMnpenMeTHbIE) 00LIeHayUHbIEe OHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIECC, CHCTEMa, HAay4HBId (DAaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEJOBaHUE, HAOJIOJIEHUE, U3MEPEHUE, SKCIEPUMEHT M JIpyrue); yHUBEpCaIbHbIC
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHATHHON T'PAMOTHOCTH M COIMAJIBHONH KOMIIETCHIIMH OOYyYaroIIuXxcs;
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BaTh OCBOEHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOW MIPAKTUKE.

B pesynbTare u3yueHus OMOJIOTMM Ha YPOBHE CpeAHEro oouiero ooOpa3oBaHUsA Yy
oOyuaromierocsi 6yayr chopMupoBaHbl MO3HABaTEIbHbIE YHUBEpCAIbHbIE yueOHbIE IEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHblE Y4eOHbIE JIEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe JeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOEHMsI NPOrpaMMbl CpPEeIHEro oO0Iiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osi1ajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuy, o000IIEeHHs), PpPacKphIBaTb CMBICI OHOJOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHSITUSIMH);

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C IIOCTABICHHBIMU LENISIMH;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN O0OBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHS;



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILIEHUHA B M3y4YaeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MAaTEPUATbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIa/IETh HAaBBIKAMM yY€OHO-MCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust npoodiieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY MOUCKY METOIOB
pelLIeHHs IPAKTUYECKHX 33a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUMYHbIE BUJBI AEATEIbHOCTH I0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHUCIE NpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dopMUpOBaTh HAYYHBIH THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJOTUEH, KIIFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTEIBHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISATh TIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUNoTe3y €€ pelleHHs, HaXOAWTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3ajJlaBaTh NapaMeTpbl U KPUTEPUHU PELICHUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHHWS 3a7aud pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHANIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B [IO3HABAaTEJbHYIDO U  MPAKTHUECKyl0  00JacTH
KU3HEJEATEIIBHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE HUJEH, IPEAJaraTb OPUTMHAJIBHBIE MOAXOABI W PELICHMS, CTaBUTh
npoOIeMbl U 33aJa4uu, JTOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX HMH(popmanuu (Tekcre yueOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTepaTrype, OMOJIOTHYECKUX CIIOBApsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3JIWYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /7S BHIIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMPAaTh ONTHUMATbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKOMN
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCITIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CPEACTBAa IMPH paboTe ¢ OHOIOTHYECKOM
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHe U MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMH pACMO3HABaHUS M 3alUThl HHGOpManUHM, HHOOPMALIMOHHON
0e30MacHOCTH JIUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBHICKA3bIBATH
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI NpeUlaracMoi 3aJaud, Y4YWUTHIBaTb WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEICTBAa OOMICHMs, MOHHUMATh 3HAYEHUE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYallui, yMETh CMATYaTh KOH(JIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepEeHUs
JPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(GopMyIUpPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThHI IpU
peleHn OMOIOTnYecKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS IPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLlIeHUH y4eOHOM 3aauu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH AEHCTBUH, pPaCIpelesiaTh POJU C YU4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOH paboThl;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylnbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WAEU C TMO3WUIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHUBEPCAJIbLHBIMHU Pery/siTUBHBIMU 1efiCTBUAMM:

1) camoopranu3anms:

UCIIONIb30BaTh OWMOJIOTMUYECKHE 3HAHUS MJs BBIABICHUS NPOOJIEeM M WX pEIICHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K XKUBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKarOIIHX;



CaMOCTOSITEJIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyTUPOBATH COOCTBEHHBIC 3aJauyud B 00pa30BATEIbLHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHUS MPOOIEeMbl ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO MIMPOKOM SPYIUIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHUBHI B JESTEIbHOCTb, OLEHHBATH
COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh HAaBBIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICJIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh PUEMBI pedIIeKCUU
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PEILCHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIM3E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eI0BEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydueOHoro mnpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00y4eHHsT 00yUYaroInuXCs
O6uonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITeIbHOCTH MO TOJyYeHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3yapTaTsl IPEACTABIEHbI 110 T0J1aM
WU3YYEHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUI O MeCTe U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny mpobJeM parMoHaILHOTO IPUPOAONOIb30BAHUS, O BKJIaI€ POCCUICKUX U 3apyO0eKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH,

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OuoNorHYecKre TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKa, OpraHu3M, MeTaboJM3M, rOMeocTas,
CaMOpEeTryJIsILMsI, CaMOBOCIIPOU3BEICHHIE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (kinerounas teopus T. IlIBanna, M. Illneilinena, P. Bupxosa,



XpOMOCOMHasi Teopus HacnencTBeHHocTn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHHUS KYJIbTYPHBIX pacTeHHil), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOIO MMOKOJIEHMS, PAaCIIEIJICHUS, YUCTOThI FaMET, HE3aBUCUMOT0 HacienoBanus I'. Menaens,
FOMOJIOTMUECKUX pSAJOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. BaBuiosa), nmpuHIUIbBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/JAaMHU Hay4YHOT'O IO3HAHUS, UCHOJIb3YEMBIX B OMOJIOIMYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMMCaHUE, U3MEpEHNUEe, HaOII0AeHNE, SKCIIEPUMEHT);

YMEHHUE BBLACIATh CYLIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M 3yKapHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOOB, pacTeHHH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPIaHOB PACTEHHI, )KUBOTHBIX, YEIIOBEKA,
IPOIIECCOB JKU3HEACATEIbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MUTAHHS, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOOpA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY OpPraHOMJAMM KJIETKM U UX (DYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJOBeKa M HMX (YHKIHMSIMH, MEXKIy CHCTEMaMH OpPraHOB M UX
GyHKIMSAME, MEXKIy dTalaMd OOMEHAa BEIIECTB, ATAllaMH KIETOYHOTO IMKJIA M KHU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBIABIIATh OTIUYUTENIbHBIE NMPU3HAKU KMBBIX CHCTEM, B TOM YHUCIE PACTCHHIH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIOJb30BaTh COOTBETCTBYIOILINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIs1 IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIT;

YMEHHUE pemaTh OWOJIOTUYECKHE 3aJa4M, BBIIBISATh NPUYUHHO-CIECJICTBEHHBIC CBS3U
MEXIy HCCIEAYEMBIMH OWOJIOTUYECKUMHU TPOIIECCAaMH W SBICHHSMH, JeJlaTh BBIBOJIBI H
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUECHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeNoBaTeIbCKOH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIUIuHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MIOJTyYCHHBIC PE3YIIbTAaThl HA YICHUIECKUX KOH(EPEHITUSX;

YMEHHME OLIEHWBAaTh J3THUYECKUE acCHEeKThl COBPEMEHHBIX HCCJIeOBaHUN B o0nactu
OMOJOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE TeHOMa U CO3/[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HaHHBINA BBIOOP Oyayiei mpodeccuoHanbHON AeATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOT0 X0341iCTBA, MUIIEBOM
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HaBaTeNbHBI HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH MpodeccCHd W TPOJOJDKEHHE OHOJIOTHYECKOTO O00pa3oBaHUs B
OpraHMu3aIMsaX CpelHEero NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.



[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buomorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM UYelIOBEYeCTBA, a TAKXKE B PEIICHUU BOIPOCOB
paloOHaIbHOIO MPUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOLICHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKJIaJleé POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Omonormdeckue Teopun (IBoirormonHas teopuss Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonacrtsa K. M. bopa), npaBuna (Munumyma FO. JIuGuxa,
9KOJIOTHUECKON MUpaMuUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONb3yeMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX >KUBBIX OOBEKTOB W DJKOCHUCTEM (OMHUCaHHE, H3MEpEeHHE,
HaOJr0IeHNe, YKCTIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKH aHTPOIOTCHHBIX M3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTE€OIICHO30B, IKOCHUCTEM U
onochepsl, CTaOWIM3UPYIOMICTO, MABMXKYIIETO W Pa3phIBAIOIICTO ©CTECTBEHHOrOo 0TOOpa,
AJJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIOIUU
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpefie OOUTaHus, YyepeloBaHUs
HaIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY TMPOIECCAMU SBOJIONUH, ABMXKYIIUMU
CUJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM M MPHUCTOCOOIECHUSMU K HUM
OpTraHN3MOB;

YMEHHUE BBISIBIIATh OTJIUYNTEIBHBIC TPHU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EU
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX N3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apIyMEHThI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JUIsl JOKa3aTelbCTBA pOJICTBA OPTraHW3MOB pa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M KOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEUYECTBA;

YMEHHE peliaTh OWOJIOTHYECKHE 3aJa4yH, BBIIBISATH TPUYUHHO-CICICTBEHHBIC CBSI3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBICHHUSIMH, JelaTh BBIBOIBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMIOJHATH JTAaOOPAaTOpHBIE U MpaKTHUeCKue paboThl, cOOMIOIaTh MpaBuUia MpU
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATBHBIMU CPEACTBAMH,
dbopMynupys 1eb UCCIIe0BaHMs, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BHIBOIBI,



YMEHHE Y4YacTBOBaTh B YYEOHO-HMCCIIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH W
MEAWIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, M MYyOJUYHO IMPEACTABIATH
MOJIyYEHHBIE PE3Y/IbTAaThl HA YIEHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUU JKU3HHU, 4YeIOBEKa U
YeJIOBEYECKHX pPac, O MPHYMHAX, MOCIEIACTBUAX M CIIOCO0AaX MNPEIOTBPALICHUS TI00ATBHBIX
U3MEHEHUH B Guocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeCCHOHATBHON ICATEIIbHOCTH B
oOnactd  OWOJIOTHH, OSKOJOTHH, IPHPOJOINOJIL30BAHMS,  MEIUIUHBI, OHOTEXHOJOTHH,
TICXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3SWCTBA, MHUINEBOW MPOMBIILICHHOCTH, YIIIyOISTh
NIO3HABATENIbHBI WHTEPEC, HAMNpABICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH
npodeccuu W TPOJODKCHHE OHMOJOTHYECKOro o00pa3oBaHHMS B OpPraHM3AIMsIX CpPETHETO
po(heCcCHOHATLHOTO | BBICIIET0 00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Haumenosanue tem KomnnuectBo OCHOBHBIE BUBI IEATEILHOCTH
[IporpammHoOe cojiepkanue
n/n y4eOHOTO IpeaMeTa 4acoB o0yJaromuxcs
1 Tema «buojiorusi Kak HayKa»

1.1

buonorus kak
KOMILJIEKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO

oOmrecTBa

CoBpeMeHHast OMOI0THs —
KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs OMOJ0TMU. bronoruveckue
HAYKH U U3y4aeMbIe MU TIPOOIJIEMBI.
dyH1aMeHTalbHbIE, IPUKIIATHBIE U
MMOMCKOBBIC HAYYHBIC UCCIICTOBAHUS

B OMOJIOTHH.

3HaueHue 6uonoruu B GopMUpPOBAHUHI
COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTuHb! Mupa. [Ipodeccun,
CBSI3aHHBIE ¢ OMoJIOTHEN. 3HAUCHUE
OMOIOTHH B IPAKTHUECKOM
JIeSITEIIbHOCTH YEJIOBEKA: MEAUIIMHE,
CEIIbCKOM XO3SICTRE,
MIPOMBIIIICHHOCTH, OXPaHe MPUPOJIBI.
JleMoHCTpPaLun

[ToptpeTtsl: Apucrorens, Teodpact,
K. JIunneit, XKX.b. Jlamapk, Y. {apBuH,
V. T'apsei, I'. Menaens,

B.A. Bepuanckuii, N.I1. I1aBnos,

PackpriBath conep:kaHue TEpPMUHOB U
MOHSTHIA: HAYyYHOE MUPOBO33pEHUE,
Hay4yHas KapTUHA MUPa, HAYYHbIN
METO/I, TUTIOTE3a, TEOPHSl, METO/IbI
UCCIJIEIOBaHMUSI.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
CpeIu IPYruX €CTECTBEHHBIX HaYK.
OreHnBaTh BKJIA]] OTE€YECTBEHHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH.
OreHuBaTh PoJib OMOJIOTHUECKUX
OTKPBITHI U UCCIIEJIOBAHUI B Pa3BUTHH
HAYKH U PAKTHYECKOH eI TEeTbHOCTH
JIIOJIEN.

[Mepeuncasite mpodeccuu, CBI3aHHBIC

C COBPEMEHHOM OMOJIOoTHEH.
[TpuBOIUTE MPUMEPHI TPAKTUIECKOTO
UCIIOJIb30BaHUs JOCTHKCHUN OMOTOTHH
B MEJIMIIMHE, CEIbCKOM XO03SIHCTBE,

MPOMBIINIJICHHOCTH U OXPAaHEC MMTPHUPOABI




.M. Meunukos, H.W. Basunos,H.B.
TumodeeB-PecoBckuid,

Hx. Yorcon, @. Kpuk, /I.K. beises.
Tabauiel 1 cxembl: «CBsI3b OMOTIOTUUC
JpYrMMHU Haykammu», «Cuctema
OMOJIOTMYECKUX HAYK»

Htoro uacos no reme 1
2 Tema «7KuBble cucTeMbI U UX H3YYCHHE»
2.1 JKuBble cuCTEMBI U HX 1 JKuBbl€ CHCTEMBI KaK IPEAMET U3YyUCHUS PackpeiBath copep;kaHue TEPMUHOB U

CBOMCTBA

onosiorun. CBOMCTBA KUBBIXCUCTEM:
€JMHCTBO XMMHYECKOI'0 COCTaBa,
JUCKPETHOCTD U LIEJIOCTHOCTD,CIIOKHOCTD U
YIOPSAI0YEHHOCTh

CTPYKTYpPBI, OTKPBITOCTb,
CaMOOPraHU3aLus,
CaMOBOCIIPOU3BEICHHE,

pa3IpaxuMoCThb, U3MEHYUBOCTH,POCT

U pa3BUTHE.

JleMoHCcTpaLuu

Tabaune! u cxeMbl: «OCHOBHBIE TPU3HAKU
KU3HUY, «BHOIOTHYECKUECUCTEMBIY,
«CBoiiCTBa )KUBOI MaTepun»

MMOHSATHH: JKUBasi CUCTEMa, DJICMEHT,
MOJCUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAs YIIOPSJ0YEHHOCTb,
YIPaBIAEMOCTh, UEPAPXUYHOCTD.
XapakTepus3oBaTh CTPYKTYPY U CBOMCTBA
JKMBBIX CUCTEM, OTJINIHSI XUMHUUIECCKOTO
cocTaBa 00BEKTOB JKMBOWH HEXKUBOM
MIPUPOIBI, OOIIHIA TPUHITUTIKICTOYHOM
OpraHU3aly KUBBIX CUCTEM.
CpaBHUBaTh OOMEHHBIE ITPOLIECCHIB
HEKHUBOM U KUBOU NPUPOE;
pacKpbIBaTh CMBICI PEAKIUN
MeTaboau3Ma.

OOBACHATE MEXAHU3MBI
CaMOPETYJISIIIUN KUBBIX CHCTEM
Pa3IMYHOTO HEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CyTh PUHIIUIIOB
MTOJIOKUTEIBHOM U OTPULIATEIBHON
00paTHOM CBSI3H.

AHanu3upoBaTh CBOWCTBA
CaMOBOCIIPOM3BEACHUS, POCTA U
pPa3BUTHS OPTaHU3MOB




2.2

YpoBHeBas
OpraHU3aIus KUBBIX
CUCTEM

YpoBHU OpraHu3aluu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIE€TOUYHbIN, TKAHEBBIH,
OpraHU3MEHHBIN,
MONYJIILUOHHO-BUIOBOI,

9KOCHCTEMHBIH (OMOTEOIICHOTUIECKHIA ),
ounochepnsiid. [Tpomecchr,
MPOUCXOMSIINE B )KUBBIX CUCTEMAX.
OcCHOBHBIE NTPU3HAKU KUBOTO. JKU3HBKAK
¢dbopma cymiectBoBanus marepuu. Hayku,
M3Yy4Yarollue KUBbIE CUCTEMbIHA PA3HBIX
YPOBHSIX OpraHu3aIiu.

N3yuenue xuBbIX cucremM. MeToasl
ouonorudeckoi Hayku. Habmonenue,
U3MEPEHHE, SKCIIEPUMEHT,
CHCTEMaTHU3allKsl, METAaHAJIN3.

IToHsTHE O 3aBUCHMON U HE3aBUCUMOM
nepemeHHou. [itannpoBanue
skcnepuMenTa. [loctaHoBKa U mpoBepka
runiote3. Hynesas runoresa.Ilonstue
BBIOOPKU U €€ JOCTOBEPHOCTH. Pa3zdpoc
B OMoornueckux JaHHbIX. OLeHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB.
[TpuyrHBI HCKAKEHUST PE3YIBTATOB
JKCIepUMeHTa. [[oHsATHECTaTUCTHYECKOTO
TecTa.

JdeMoHcTpanuu

Tabauiel U cxeMbl: «YpOBHHU
OpraHu3aIy )KUBOU PUPOIBI»,
«CTpOeHHE KUBOTHOM KIETKN»,

«TxaHu )KUBOTHBIX», «CUCTEMBI OPTAHOB
YEJI0OBEYECKOTO OPTaHU3May,
«buoreornienos», «buochepar,

«MeToabl U3ydeHUs 5KUBOU TPUPOIBD».

PackpriBaTh coziep)kaHie TEPMUHOB U
HOHATHUI: OOMEH BEILECTB U IPEBpallCHHUE
SHEPrUH, CAMOBOCIIPOU3BEICHHUE,
CaMOpETryJIsLUs, pa3BUTHE, KU3Hb, HAYUHBIN
¢axT, HayyHBII MeTOI, Mpo0IeMa, THIoTe3a,
TEOpHsl, IPABUIIO,3aKOH.

[lepeuncnarb NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHU
OpraHu3al1H )KUBbIX CHCTEM U METO/IbI
OMOJIOTMYECKUX UCCIIC0BAHU.

OnuceiBaTh 0COOCHHOCTH,

XapaKTepHbIe JUIsl KaXJI0T0 YPOBHS
OpraHHu3al1H KUBOTO.

Has3piBaTh HaykH, H3y4arolIne KUBbIe
CHCTEMbI Ha Pa3HbIX YPOBHIX OpraHU3aIUH.
CpaBHUBaTh MEXy COOOM KUBBIE CUCTEMBI
pasHBIX YpPOBHEH OpraHu3aluu 1
MIPOUCXOJSIINE B HUX

MPOIIECCHI.

[Toka3bIBaTh poJIb TUMOTE3 U TEOPUIB
(GOpMHUPOBAHNN €CTECTBEHHO- HAYYHOMI
KapTUHBI MUpa




Oo6opynoBanme: 1ab0paTopHOE
o0opyoBaHue sl TPOBEICHHUS
HaOIOICHUHN, U3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTnyeckas padora

«Hcnonp3oBanue Pa3IMIHBIX MCTOAOBIIPU

HN3YUCHUU KUBBIX CUCTCM».

HNToro uacoB o teme

3

Tema «buoJiorust KJIeTKn»

3.1

Hcropus OTKpsITHA U
W3YYEHHUS KIIETKU.
Kiterounas reopus

Kitetka — cTpykTypHO-
(GyHKLIMOHATIbHAS €IMHULIA )KUBOTO.
Hcropust OTKpBITUS KIIETKH.

Pa6oter P. I'yka, A. JleBeHryka.
Knerounas teopus (T. [lIBans,

M. neiinen, P. BupxoB). OcHOBHBIE
MOJIOKEHUSI COBPEMEHHOM KJIIETOUYHOM
TEOPUH.

JleMoHCcTpaLun

IToprpersl: P. I'yk, A. JleBenryk, T.

[[IBanH, M. IlIneiinen, P. Bupxos, K.M.

bap.

OO0opynoBaHmne: CBETOBOI MUKPOCKOIL;
MHUKpPOIIpEnapaThl pACTUTEILHBIX,
JKUBOTHBIX U OAKTEpUATBHBIX KIETOK

PackpeiBaTh conep)kaHUE TEPMUHOB
MIOHSATHI: KJIETKA, OPTaHEeIIbI,
9YKapuOTHI,  MPOKAPUOTHI,  BUPYCHI,
nuToNoOTusl  (KJIeTouyHas  OWosorus),
KJIETOYHAS TCOPHSI.

XapakTepu30BaTh OCHOBHBIE TAIIbI
Pa3BUTHUS ITUTOJIOTUU KaK HAYKH U €
odopMIIeHHE B KIIETOUYHYIO OUOJIOTHIO.
[Toka3pIBaTh BKJIA] YIEHBIX-OMOJIOTOBB
M3YYEHHE KIETOYHOTO CTPOCHUS
OpPTaHW3MOB.

[lepeuucnsaTb OCHOBHBIE MOJOKESHHS
KJIETOYHOU TEOPUH, OOBICHATH €€ POITHB
(hOpMUPOBAHNUN €CTECTBEHHO- HAYIHOMN
KapTUHBI MUPA.

[TpuBoaMTH MOKA3aTENHCTBA

POJICTBA OPTaHU3MOB

C UCITOJIb30BAaHNEM MOJIOKEHUI
KJIETOYHOM TEOPUU

u




3.2 Meronsl 1 MeToasl MOJIEKYJIIPHON U KJIETOYHON PackpsIBaTh conep:kaHue TEPMUHOB U
MOJIEKYJIIPHOU U OMOJIOTMU: MUKPOCKOIIUS, XpoMaTorpadus, MOHSTHI: MUKPOCKOIIMPOBAaHHUE,
KJICTOYHOM OMOJIOTUHI 35IeKTpOo(hope3, METOAMEUCHBIX ATOMOB, MPUTOTOBIICHHUE CPE30B, MU hepeHInaIbHOe

T depeHaIbHOeeHTpUpyrupoBaHue, OKpallMBaHue, Xpomarorpadus,
KYJIbTUBUPOBAHUE KIIETOK. M3y ueHue 35IeKTPOo(ope3, METO]T MEUEHBIX aTOMOB,
@ukrcuposanHvix K1emoK. INEKTPOHHAs LHEHTPUPYTUPOBAHUE,METOJL KYJIbTYPbI KIETOK
MHKPOCKOIIHS. U TKaHel, meto]1 pekomOunanTHbIX JJHK.
Kongoranvnas muxkpockonus. Bumanvnoe XapakTepHu30BaTh OCHOBHBIE METOIbI
(npudicuznenHoe) u3yueHueKIemox. U3YYEHHUS KUBOU NPUPODI.
JdeMmoHcTpanumn ['oToBUTH BpeMeHHBIE
Tabnuupl u cxembl: «CBETOBOU MHUKPOIPEapaThl, pACCMaTPUBATh UX
MHUKPOCKOID, « DJIEKTPOHHBIN B CBETOBOM MHUKPOCKOII U J€IaTh
MUKpOCKOI», «McTopust pa3BuTus OIMCAHUE.
METOA0B MUKPOCKOIIMI. OOBSCHATH U COOJIOIATh MPABUIIATCXHUKA
O0opynoBaHme: CBETOBOH MUKPOCKOII; MHKPOCKOITHPOBAHHUSI
MUKpPOIIpEnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.
IIpakTHyeckas padora
«M3yueHne MeToI0B KJIETOYHON
Ouonoruu (xpomatorpadus,
anektpodopes, nuddepeHimansHoe
neHtpudyruponanue, [11{P)»

Hroro yacos o teme 2

4

Tema «XuMun4eckasi OpraHu3anus KJIeTKN»




4.1

XHUMHUYECKUH COCTaB
KJIeTKH. Boga u
MUHEpaJIbHBIC
BCIIICCTBA

XUMHYECKU COCTaB KJIETKU. Makpo-,
MHUKPO- U YIBTPAMUKPOIIEMEHTHI.
Bona u e€ poab Kak pacTBopuTe,
peareHra, yyactue

B CTPYKTYPUPOBAHUHU KIICTKH,

TCILIOPCTYJIALIUU. MI/IHepaJIBHBIC BCIICCTBA

KJIETKH, UX Ouojoruyeckaspoiib. Poib
KaTHUOHOB U aHHMOHOB

B KJIETKE.

JleMoHCTpaLuu

JInarpammsl: «Pacnpenenenue
XMMHYECKHX JIEMEHTOB B HEXUBOU
npupoae», «Pacrpenenenue
XUMHUYECKUX JIEMEHTOB B KUBOMU
IIPUPOIE».

Tabnuubl u cxemsl: «Ileproauueckas
Ta6n1/1ua XUMHNYECKUX DJIEMCHTOBY,
«CTpoeHne MOJIEKYJIBI BOJIBIY,
«BemecTBa B cOCTaBe OPraHU3MOBY»

PackpeiBath copepkaHne TEPMUHOB U
MIOHSITHIA: 3JIEMEHTHI-OMOTEHBI, TUTIONb,
BOJIOPOJIHAS CBSI3b, THIPO(DUIBLHOCTD,
ruipooOHOCTE, TYprop, MUHEpaIbHBIC
BellecTBa, Oy(depHbie CUCTEMBbI, aHUOHBI,
KAaTHOHBI.

[lepeuucnars ocobeHHOCTH
XMMHUYECKOI'0 COCTaBa KIIETKU.
Pa3znuyars Makpo-, MUKpO- U
YIBTPAMHUKPOIJIEMEHTHI, BXOISIIIUEB
COCTaB HUBOTO U UX POJIb

B OpTraHU3Me.

XapakTepu30BaTh CTPOSHUE UBOJIBL;
O0O0BSACHATH IPUUYNHBI €€ 0COOBIXCBOWUCTB U
(GYHKIINH B KJIETKE.

[Toka3wiBaTh poOJib KATHOHOB U aHUOHOBB
obecreyeHnt MmpoIeccoB
KU3HEAESITEIbHOCTH (OCMOPET YL,
CO37aHNe MEMOPaHHOTO MOTEHITHANA,
perymsius paboThl 6€TKOB), pabOTHI
Oy(epHBIX CUCTEM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOSHUS
1 QYHKIIMA HEOPTAHHMUYECKUX BEIIECTBKICTKH
CBOMCTBA




4.2

Opranuueckue
BEIECTBA KJIETKH —
Oenku

Opranuyeckue BelecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMHMHOKHUCIIOTHBIN COCTaB OEIIKOB.
CTpyKTypbl OEIIKOBOI MOJIEKYJIBI.
[lepBuuHas cTpyKTypa Oernka,
MenTuHas cBsi3b. Bropuunas,
TpEeTUYHAas!, YeTBEPTUUHASI CTPYKTYPHI.
JHenarypanusi. CBoiicTBa OEIKOB.
Knaccudukanus 6emkos.
buonornueckue pyHKIMHI OSITKOB.
Ilpuonsl.

JdemMoHcTpannu

Iloptper: JI. [TonmuHr.

Tabaune! u cxeMbl: «CTpoeHue
MOJIEKYIIbI Oeskay, «CTpyKTYyphbl
OEJIKOBOI MOJIEKYIIBD».
OO6opynoBanue: XuMHUUECKas Mocyaa u
obopynoBaHue.

JlabopaTopuas pabdora
«OOHapyxeHHe 0EIKOB C TOMOIIIBIO
Ka4eCTBEHHBIX PEAKIII»

PackpeiBath copepkaHne TEPMUHOB U
MOHATUI: MOHOMEPBI, TOJINMEPHI, OETOK
(mpoTenH), MeNTH 1, AMUHOKHCIIOTA,
NENTHUIHAS CBSA3b, MOJUMENITH, ACHATYpaLus,
peHaTypanus, rio0yJsipHble U GUOPHILISIPHBIC
OeJKu, PUOHBI.

XapakTepu3oBaTh OCJIKH, UX

CTPYKTYPHYIO OpraHu3aluio U GyHKIIUU
(cTpyKTypHasi, SHEpreTH4ecKas, CHrHaJIbHasl,
perynaropHas, ABUTaTeIbHasl, 3allUTHAaS,
(depMeHTaTUBHAas).

HazbiBaTh XUMHUYECKHE OCHOBBI
(dopMupOBaHUS CTPYKTYp O€IKOBOMH
MOJICKYJIBI.

[TpuBoUTH IpUMEPHI GUOPUILISIPHBIX,
IJI00YJISIPHBIX OEIKOB.

BBINonHATE KaueCTBEHHBIE peaKIMHHA
oOHapy»xeHHe OEJIKOB B KIIETKE;

OOBSICHATD MOTY4YE€HHbIE PE3YIbTATHI




4.3 | Opranuueckue VYrieBoabl. MoHOCaxapu/ipl, JUCaxXapHibl, PackpriBaTh coziep)kaHie TEPMUHOB U
BEIIIECTBA KJIETKH — oJIUrocaxapuibl 1 noaucaxapuabl. Ooumii HOHATHUI: YTI€BObI, MOHOCAXaPH/IbL,
YIJIEBOIBI IUTaH CTPOCHUSIM (PU3UKO-XUMHUUECKUE Jcaxapuibl, OJUTrocaxapu/ibl,

CBOMCTBA yrieBoJoB. buonornueckue HoJicaxapuabl, INI0K03a, pudo3a,
(GyHKINU YTIIEBOIOB. J1e30Kcupr003a, JIakT03a, MaJIbT03a,
JleMoHCTpanuu caxapo3a, KpaxmaJl, [NIMKOT€H, LIeJUII0J03a.
Tabuuip! 1 cxeMbl: «CTpoeHHe KrnaccudumupoBats yriieBojs 1Mo
MOJIEKYJI YIJIEBOIOB» CTPOCHUIO U NEPEUUCTIATh UX
(GYHKIIH.
[TpuBOIUTE IPUMEPHI Pa3IMUHbIX
YIJIEBOJIOB (MOHOCAXapHIOB,
Jcaxapu0B, OJIMTOCAXapUIOB,
HOJIMCAXapuIOB)

4.4 | Opranuueckue Jlununet. ['mapodunbHO-THAPOPOOHBIE PackpsIBaTh copepxaHrue TEPMUHOB U
BELIECTBA KIETKHU — cBoiicTBa. Knaccudukanus unuaos. MOHATHUI: TUMH/IBI, TPUTIULIEPHIBL,
JIUITU/BI Tpurnuuepuasl, Gochoaunuabl, BOCKH, bocoaunuabl, BOCKH, CTEPOUBbI,

cTepoubl. buonorndeckue QpyHkumun
yunugoB. OOIIMe cBOMCTBA OMOJIOTHYECKUX
MeMOpaH — TeKy4eCTh,CIIOCOOHOCTH K
caMO3aMBIKaHUIO,

MOJTYTIPOHHUIIAEMOCTb.

JleMoHCcTpaLun

Tabmuirel 1 cxembl: «CTPOSHHUEMOEKYT
JIATIAIOBY

JIATIONIPOTENHBI, TIIMKOIUITNIBL.
KinaccudumupoBats Tummsl
10 CTPOEHMIO; XapaKTEPU30BaATh UX

byHKIMHA




4.5

Hyxnennossie
kucnotel. CrtpoeHue u
¢byakmun  JIHK, PHK,
ATO

Hyxneunoseie kuciorel. JJHK n PHK.
CrpoeHue HyKJIEMHOBBIX KUCIIOT.
Hyxneoruapl. [TpuHumn
KoMIuieMeHTapHocTu. [Ipasuino Yapraddoa.
Crpykrypa IHK — nBoiiHascriupas.
MecToHaxoxaeHne U OUOJIOrHYecKre
¢byuaknun JJHK. Bunet PHK. ®yakuuun PHK B
KJIETKE.

Crpoenune monexyisl ATO.
Makpospruueckue cBsizu B Mojiekyine ATO.
buonornueckue pynkunu ATO.
BoccraHoBineHHbIE IEPEHOCUUKH, UX
(GyHKIMM B KIETKe. /[pyaue
Hykneozuompugocgamol (HTD).
CexsenupoBanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JdemoHcTpauuu

IToptpetst: k. Yorcon, ®@. Kpuk,

M. Vunkunc, P. ®panknun, @. Caurep,C.
IIpy3unep.

Tabauie! u cxembl: «HykienHoBbie
KHUCIIOTBI», «CTPOEHUE MOJIEKYJIbI

ATDy.

OO0opynoBaHmne: XUMHUYECKAsl IOCY1a U
obopyoBaHue.

JlabopaTopnas padora

«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IMYHBIX
OpPraHU3MOBY

PackpriBaTh coziep)kaHie TEPMUHOB U
MOHTHIA: 1€30KCUPUOOHYKIEHHOBAS

kucnora (JJHK), pubonyknenHoBas

kuciora (PHK), Hykimeotun, Hykieo3un,
a30THCTbIE OCHOBaHUS, AaJCHMH, TyaHUH,
LWUTO3UH, TUMHH, YPALIWIIL,

KOMILUIEMEHTAPHbIE OCHOBAHMUS,
anenosuntpudocdar (ATD),
MaKpOIPruyecKas CBs3b,

CEKBEHHPOBaHHE, TEHOMUKA,
TPAHCKPUIITOMHUKA, TPOTEOMUKA.
XapakTeprus3oBaTrhb, ONKUCHIBATh U
CXEeMaTUYEeCKU N300pakaTh CTPOCHUE
nykiieoruna JJHK u neoiinoi cnupanu JJHK,
cexkBenupoBanue JJHK. OnuceiBats npouecc
perukannu JIHKB kiieTke n Ha3pIBaTh €ro
OuoJIOrnYecKoe 3HaUeHHe.

Xapakrepuszoath pyHkuuu JJHK. Paznuuars
crpyktypy u pyakuun PHK.OnuceiBats
IIPOLIECC TPAHCKPUIILIUH.

CpaBHuBaTh HyKji1enHOBbIE KHCIOTHI(JJHK

u PHK).

XapakTepHu30BaTh 0COOEHHOCTH

ctpoeHus U pynkuuu AT®. dopmynupoBars 1
00BSACHATH NPUHLIUIIKOMIUIEMEHTAPHOCTH U
npasuiio Yapradda




4.6 | MeToapl CTPYKTypHOU 1 CrpykTypHast GMOJOTHS: OMOXMMUYECKHE U PackpsIBath copepxxaHue TEPMUHOB U
6uosiorun Onodu3nuecKue UcciIeJ0BaHus COCTaBa U MIOHSITHI: MOAEIUPOBAHUE,
IIPOCTPAHCTBEHHOU CTPYKTYpPBI KOMITBIOTEPHBIN TU3aiH.
ounomonekyn. Modenuposanue cmpykmypol [lepeunciiaATh NepCrEeKTUBHBIE HATIPABICHUS
U yHKYULl GUOMONEKY UUX KOMNIIEKCOB. Hay4YHBIX MCCIIE0OBAHUNB CTPYKTYpHOU
Komnvromepnuiii ouzatin u opeanuueckuti OMOJIOTHH, PACKPHIBATHUX 3HAYCHHE IS
cunme3s OUOMONIEKY]l U UX HENPUPOOHBIX MEJUIIUHBI 1
amanocoe CEJIBbCKOI0 X035I1CTBA
Hroro yacos mo teme 10
5 Tema «CTpoeHue M PyHKIMHU KJIETKID)

5.1 | Tumnsl KI€TOK. 1 Tumel  KJIETOK: JyKapuoTHYecKas | PackpsIBath copepxaHrue TEPMUHOB U
ITpoxapuoruyeckas IIPOKAPUOTHYECKAS. CrpykrypHO- MIOHSTHUN: MPOKaApUOTUYECKAs KIIETKA,
KJIETKa (G yHKIMOHaIbHbIE 00PAa30BaHUS KJIETOYHAsl CTCHKA, MypPEHH,

KIIETKU. doTocuHTETHYECKHE MEMOpPaHBI,
Crpoenue MIPOKAPUOTUYECKOMN KJIETKH. (uarenvH.

Knerounas crenka OakTepuili u apxem.

Oco0eHHOCTH CTPOEHUS

rerepoTpodHoii u aBTOTpodHOI
POKAaPUOTUYECKHX KJIETOK. MecTo uposib
IIPOKApUOT B OMOLIEHO3aX.

JdemoHcTpauuu
Tabauie! 1 cxembl: «CTpoeHue
YKapUOTHUUYECKOMN KJIETKW, «CTtpoeHnue

MPOKAPUOTUYECKOMN KIIETKH»

XapakTepu3oBaTh GOpPMY U pa3mMepsl
MIPOKAPUOTUYECKUX KIIETOK; (PyHKIINU
TEeHETUYECKOT0 anmnapara IpoKapHoT.
OnuceIBaTh mpolecc crnopooOpa3oBaHus,
OTMEYaTh €r0 3HAYEHUE JIJI BEDKUBAHUS
OaKkTepUHIIpH yXyIIIEHUU yCIOBUI
CYyILIECTBOBAHUS.

OnuceiBaTh pa3MHOKEHUE ITPOKAPUOT.
OneHnBaTh MECTO M POJIb TPOKAPUOTB
OnoleHo3ax




5.2

Crpoenue
AYKAPUOTHUYECKOU
KJIETKH.
IToBepXHOCTHBII
anmnapar KJIeTK!

Crpoenue 1 (yHKIMOHUPOBAHUE
9YKapHOTHYECKOM KIIETKH.
[Tna3maTudeckass meMOpana
(urazmanemma). CTpykTypa
IIa3MaTu4eckoil MemOpansl. TpancrnopT
BEIIIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: macCUBHBIN (U dy3us,
obneruénnasaudysusi), akTUBHBII
(mepBUYHBIN UBTOPUYHBIN AKTUBHBIN
TPAHCIIOPT).

[Tonnynponuniaemocts MeMOpaHbl. PaboTa
HaTpUii-KaJMeBOro Hacoca. DHIOLUTO3:
MUHOLIUTO3, (ParonuTo3.OK301UTO3.
Knerounas crenka.

CrpykTypa U QyHKIIUH KJIETOUYHOM
CTEHKHU pacTeHuM, rpu0oB.
JleMoHCcTpaLun

Tabauie! u cxembl: «CTpoeHue

AYKapuOTHUYECKOH KileTkn», «CTpoeHue
JKUBOTHOH KJIETKW», «CTpoeHHE
PaCTUTEIIBHOMN KIETKW.

O0opynoBaHme: CBETOBOI MUKPOCKOIL;
MUKpOTIpenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

IIpakTuyeckast pabora

«V3yueHne cBOMCTB KJIETOYHONMEMOPAHBI)

PackpeiBath cojiepkaHre TEPMHUHOB U
MOHSTHIA: MJIa3MaTHYecKass MeMOpaHa
(Tmazmaiiemma), )KUJIKOCTHO-MO3andIHas
MO/IeJIb, MeMOpaHHbIE OCTTKH
(nepudepuueckue, UHTETPAIBHBIE),
IIMKOKaIuKe, 1uddysus, ocMoc,

AKTUBHBIA TPAHCIIOPT, SHAOLIUTO3,
(darouTo3, MUHOLKUTO3, YK30LIUTO3,
KJIETOYHAs! CTCHKA, IJIa3MOJICCMBI,
CUMILITACT.

XapakTepu30BaTh 0COOCHHOCTH CTPOSHUS U
(GYHKIINH SyKapUOTHUYECKONKIIETKH;
TPAHCIIOPT BEIIECTB

yepes MIa3MaTHIecKyl0 MeMOpaHny:
MACCUBHBINA U aKTUBHBIN TPAHCIIOPT; paboOTy
OenmKOoB-KaHaIoB; paboTy HATPUI-KATUEBOTO
Hacoca; CTPYKTYpy UPYHKIIUU KIETOUHOMN
CTEHKHU pacTeHUI

U TpuOOB




5.3

[MuToriazma u e
OpraHOMIbI

[uronnasma. I{urozomns. I{utockenerT.
JBmxenue nuroriasmbel. OpraHou bl
kieTkr. OgHOMEeMOpaHHbIE OPraHOU b
KJIETKH: dHaA0IIa3Marndeckas cethb (JI1C),
annapar ['onb/1ku, TM30COMBI, UX CTPOEHHE U
bynkun. B3auMocBsI3b0AHOMEMOPaHHBIX
OpraHouioB KJIeTKU.CTpOEHHE IPaHyJIIPHOTO
peTuxkynyma. Mexanusm Hanpagienus 6e1Kos
6 JI1C.Cunre3 pacTBOpUMBIX O0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nagkuit
(arpanyJpHBII) SHI0TUIA3MATHYECKUAN
petuxkynyMm. CekperopHas GyHKIUS anmapara
Tonbmxu. Moougurayus dbenxkos 6 annapame
Tonvoocu.

Copmupoexa 6enkos 6 annapame

T'onvoorcu. TpancnopT BeleCTB

B KJIeTKe. Bakyomnu pacTUTENbHBIX

kietok. Kierounsiit cok. Typrop.
[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOH/IPUH, TUTACTH/IBL.

Ipoucxooicoenue mumoxornopuii u

naacmuo. Cumbduozenes

(K.C. Mepeorckosckuii, JI. Mapaynuc).
CrpoeHue 1 pyHKIIMU MUTOXOHJIPUH U
wiactuf. [lepBuyHbIe, BTOPUYHBIE U
CJIOHBIE TUTaCTUABI (POTOCUHTEZUPYIOLIUX
JYKapuoT.

XITOpOIIacThl, XpOMOIUIACTHI,

JIEUKOIUIACTHI BBICIIUX PACTEHUN.
JleMoHCcTpaLun

IToprpetsr: K. C. MepexkoBckuit,J1.
Maprynmuc.

Tabnuubl u cxembl: «CTpoeHHe
AYKAPUOTUYECKOH KIETKH», «CTpoeHue

PackpeiBath copepkaHue TEPMUHOB U
MOHITH: IUTOIIa3Ma, IUTO30]Ib,
LIUTOCKEJIET, KOMIIAPTMEHTHI, OPraHOUIbI,
snjomiazmaTudeckas cetb(II1C), anmapar
["0J1b /KU, JIM30COMBI, BaKyOJIb, PUOOCOMBI,
aBTOJIU3, BE3UKYJISIPHBIN TPAHCIIOPT,
IIEPOKCHUCOMBI, KIIETOUHBII COK, TYprop,
MUTOXOHJIPHH, KPUCTBI, TUTACTUIBL,
XPOMOILIACTHI, JIEHKOIUIACTHI, XJIOPOILIACTHI,
CTpoMa, TPaHbl,

TUJIAKOU I, JTaMeJLIa.

XapakTepu30oBaTh IUTOILIA3MY
AYKAPUOTUYECKOMN KIIETKU;
KJIACCHU(UITUPOBATH OPTAHOM IBI

B 3aBUCHMOCTH OT OCOOEHHOCTEN UX
CTpoeHus (0AHOMEMOpPaHHBIE,
JByMeMOpaHHbIE, HEMEMOPAHHBIE);
OMMCHIBATh PYHKIIMH Ka’KI0TO

OpraHou/ia B KJIETKE.

OOBACHATH COOBITHS, CBSI3aHHbBIC

C BHYTPUKJIETOUHBIM ITUIIEBAPEHUEM,ETO
3HaYeHHeE ISl OpraHu3Ma.

OTMeyaTh 3HAaUECHHUE [IUTOCKEIIETA;
XapaKTepU30BaTh €ro AJIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DUIIAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTHI), UX POJIHB
KHU3HEAESITEIbHOCTH KJIETOK U TKaHe!




KUBOTHOM KJIETKN», «CTpoeHUE
pacTUTENbHOU KIETKN», «CTpoeHue
MUTOXOHJIPHI.

OO6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOTIpEenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIJICTOK.

IpakTnyeckasi padora

«V3yueHne IBYKEHUS ITUTOIIIA3MbIB
PaCTUTEIBHBIX KJIETKaX).
JlabopaTopHas padora
«MccnenoBanue miua3Mon3a u Jeriia3Moin3a B
PaCTHTEIBHBIX KICTKAX)

5.4

HememOpanHbie
OPTaHOUIBI KIIETKH

HememOpaHHbIe OpraHOUAbI KJIETKU
Ctpoenue u GyHKIUM HEeMeMOpaHHBIX
OpPTraHOUIOB KJIETKUA. PUOOCOMEL.
IIpomesicymounvie Gunamenmul.
MuxkpoduiaMeHTHlI. Axmunogvle
Mukpogpunamenmsi. MplllieuHbIe

KIIETKU. AKMUHO8ble KOMNOHEHMbl
HEeMbIUEYHBIX KIIeMOK.

Muxkpotpy6ouku. KineTouHslii HEeHTp.
CrtpoeHue U IBUKEHUE )KTYTUKOB U
pecHruek. MUKpOTpyOOUKH IUTOIIA3MBI.
Lentpuoins. beaku, accoyuuposanuvle ¢
MUKpogpunamenmamu u MUKpompyo0ouKamu.
MomopHnuvie benku. JleMOHCTpaL UK
Tabauie! u cxeMbl: «CTpoeHue

JKUBOTHOH KJIETKW», «CTpoeHue
pacTUTETHbHOU KIETKU»

PackpriBath conep:kanue TEpPMUHOB U
MOHATUI: pUOOCOMA, TTOJIMCOMA,
MUKPOTPYOOUKH, TYOYTINH, KICTOYHBIUIIEHTP
(eHTpocoma), IEHTPUOJIH, IICHTpocdepa,
KTYTUKHU, PECHUYKH, 0a3alIbHOE TebIIE.
Xapaktepu3oBaTh HEMEMOpaHHBIE
OpraHoubl KJIETKHU, UX CTPOCHUE U

byHKIMH




5.5 | Crpoenue u pyHKIMU SAnpo. OGonouka spa, XpOMaTHH, PackpriBaTh coziep)kaHie TEPMUHOB U
Anpa KapuoIuia3Ma, IpbIIIKH, UX CTPOCHUEU HOHATHUIL: S1po, AepHas 000JI0UKa,
byHKIMH. SnepHbIii OSIKOBBIN MaTPUKC. SIACPHBIC MOPBI, HYKJICOIIJIa3Ma
[IpocTpaHcTBEHHOE PACIONOKEHUE (kapuoruiazma), TeHOM, XpOMAaTHH,
XpOMOCOM YyXpOMaTHH, F€TEPOXPOMATHH,
B MHTep(ha3HOM siipe. AJIPBIIIKO, XPOMOCOMBI, IICHTPOMEPA,
Dyxpomamur u 2emepoxpomMamur. KHHETOXOP, KJIETOYHBIC BKIIFOUCHUSI.
Benku XpoMaTuHa — FTUCTOHBIL. XapakTepu30BaTh KIETOYHOE SAPO KAKIEHTP
Junamuxa sadepnoii 0bonrouku yIpaBiIeHUsS
6 Mumo3se. Hoepuvlili mparncnopm. JKU3HCIACATCIBHOCTBIO KIICTKH,
KieTouHbIE BKIIFOUEH. TCHETUYCCKUH ammapaT KIeTOK
JleMOHCTpPAIHH AYKapUOT, CTPOEHUE U (HYHKITUU
Tabuuib! ¥ cxeMbl: «SIapo» XpOMOCOM.
OnuceiBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOMIAMHUIUTOIIA3MBI
5.6. | CpaBHuTeIBHAS CpaBHuTENbHAS XapaKTepUCTHKA XapakTepu30BaTh TUIBI KIETOK
XapaKTEepUCTHKA KJIETOK  JYyKapuoT  (pacTUTENbHOM, SYKapUOT:  pPACTHTENbHAs,  KUBOTHAS,
KJIETOK 3YKapuoT JKUBOTHOM, TPUOHOI). rpuGHas.

JleMoHCcTpaLun

Tabnuubl u cxembl: «CTpoeHue
JYKapUOTHYECKOU KIIETKN»,
«CTpoeHue KUBOTHOM KIETKHY,
«CTpoeHHe pacTUTEIbHON KIETKNY.
OobopynoBaHue: CBETOBOW MHUKPOCKOIT,
MHUKpPOIIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTopnas padora
«M3ydeHne CTpOeHHUs KIIETOK
Pa3IMYHbBIX OPTaHU3MOBY»

CpaBHUBaTh MEXIy cO0OW CTpoeHHE U
JKU3HEIESI TENNLHOCTE JYKapUOTHYECKHUX
KJIETOK U POJIb MPOKAPUOT

B OMolLIEHO3aX

HToro uyacoB o reme




Tema «O0Men BELICCTB U NIPEBPALICHUE JHEPIUHU B KJIIETKE)

6.1

OOMEH BEIECTB —
METa00JIN3M

3

AccuMuISIMS U JUCCUMMJIALIUS — JIBE
CTOpOHBI MeTabomm3Ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPOQHBIN U TeTepOTPOPHBIH.
Yyactue KUCcIopoaaB 0OMEHHbIX
nporeccax.

DHepreTuveckoe obecrneyeHne KIeTKH:
npespauienrie AT® B 0OMEHHBIX Mpolieccax.
depMeHTaTUBHBIN

XapakTep peaKuuii KJIETOYHOTO
MeTabonu3ma. DepMeHThI, UX CTPOCHHE,
CBOICTBA U MEXAHU3M JICHCTBHS.
Kodepmentsl. OTiinuusihepmMeHTOB OT
HEOPraHUYECKUX

KaTaJau3aTopoB. benkn-akTuBaTopsl u
OeNnKU-UHTUOUTOPBL. 3aBUCUMOCTh
CKOpPOCTHU (pepMEHTATUBHBIX PEeaKIUHOT
pa3anyYHbIX (AKTOPOB.

JdemoHcTpauuu

Tabmuiel u cxembl: «DOTOCHHTERY,
«DHepreTuueckuit 0OMeH»,
«buocunTes Oenkay, «CtpoeHue
bepmenTa», «XeMOCHHTE3.
OobopynoBanue: CBETOBOM MHUKPOCKOIT,
000pyI0BaHUE JUISI TPUTOTOBIICHUS
MIOCTOSTHHBIX M BPEMEHHBIX
MUKpOIIpEnaparTos.

JlaGoparopHas padora

«M3ydeHne KaTaAINTHYECKON
aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMuUJIa3bl WM KaTajlasbl)y.
JlaGoparopHas padora

«M3ydyeHue GpepMEeHTaTUBHOTO

PackpbIBaTh conepkaHre TEPMUHOB U
MOHATHI: 0OMEH BeliecTB (METaboIn3M),
accuMMIIALUS (aHA0OIHU3M), HITH
IJIACTUYECKUN OOMEH, TUCCUMUIISILIHS
(xaTa®oJIM3M), TN SHEPTETUIECKUI OOMEH,
aBTOTPO(dBI, TeTepoTpodbI, aHAIPOOHI,
a’poObl, (PepMEHTHI, AKTUBHBIN LIEHTP,
cybcTpaTHas crienupUIHOCTb,
KO(EPMEHTHI, OETTKN-aKTHBATOPHI 1
OCIIKU-MHTHOUTOPHI.

[TepeuncasiTb 0COOEHHOCTH TUIACTHYECKOTO
Y DHEPreTUYECKOT0 OOMEHA B KIIETKE,
YCTaHABJIMBATH B3aUMOCBS3b MEKIY
MJIACTUYECKUM UDHEPTETUYECKUM OOMEHOM.
Paznuuate TUIIEI 0OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepPOTPOPHBIIA.
IToxa3pIBaTh posib KUCIOPO/IaB

0OMEHHBIX Tpolieccax.

CxeMatnuecku n300paxatb CTPOCHHUE
dbepmenTa.

OTtnnyath pepMeHTHI

OT HEOPTaHUYECKUX KaTaIu3aTOPOB U
OTIpEeNeNATh UX POJIb

B () YHKITHOHUPOBAHHUH KUBBIX CHCTEM,

B IIPOMBINIUIEHHOCTH, B METUITIHE, B
MOBCEHEBHOM KHU3HH YEJIOBEKA.

CTaBUTh HKCTIEPUMEHT TI0 BBISIBICHUIO
KaTaJTUTHYECKON aKTUBHOCTHU
MEPOKCH/1a3bl, aMHUIIa3bl, OOBACHATH
MOJTy9YeHHBIE PE3YITbTaThI




paclICIVICHUA IICPOKCH A BOAOPOaa
B paCTHUTCJIbHBIX U )KUBOTHBIX KJICTKAX»

6.2

ABTOTpPOGHBIN THIT
oOMeHa BEIIECTB.
dortocunTes

[TepBUYHBIN CUHTE3 OPraHUYECKUX
BEILIECTB B KieTKe. DOTOCUHTES.
AHoKCucenHblll U OKCUSEHHBIU
gomocunmes y baxmepuil.
Csemocobuparowue nuemeHmol u
nueMeHmsl peakyuoHno2o yeumpa. Poin

XJIOpOIIIIaCTOB B ITPOLECCCE (bOTOCI/IHTe3a.

CaeroBas 1 TeMHOBasi(pa3bl.
Domoowvixanue, Cz-, Cy-

u CAM-munwvt homocunmesa.
[TpoaykTUBHOCTH (HOTOCHHTE3A.
Bnusaue paznuyHbix GakTopoB

Ha CKOpPOCTh (pOoTOCHHTE3a. 3HAUCHHE
¢dorocuHTE3A.

Hemoncrpaumu [loprpersl:

JIx. Ipuctmn, K. A.

Tumupsses.

Tabuuipl 1 cxeMbl: «DOTOCUHTERY

PackpeiBath conep:kaHnue TEpPMUHOB U
nousTHii: poTocunTes, hazpl GOTOCUHTE3A
(cBeToBast, TeMHOBAs), (hOTOJIN3,
dbochopmmmpoBanue, uka KanpeuHa,
HAJI®+ (mepeHocurk BOOPOIA).
XapakTepu3oBaTh IJIACTUYECKUIM OOMEHKAK
sTan 0011ero oOMeHa BEIIeCTB; COOBITHS
¢doTocuHTE3a (PEAKIIMU CBETOBOM M TEMHOBOM
¢a3); poib XJIOPOILIACTOB B IPOIECcCe
¢doTocuHTE3A.

BBISBIASTH NPUYHMHHO-CIIEJICTBEHHBIE CBS3H
MEKTy MTOTJIOMIEHUEM COJTHEYHONIHEPTHH
xJ1I0pohuioM u cuHTe30M Mosiekyn ATO.
CpaBHUBATH HCXOJIHBIC BEIIECTBA,
KOHEYHBIE MMPOYKTHI M YCIOBUS
IIPOTEKAHUs PEAKLNN CBETOBOM U
TEMHOBOM (a3 poTocuHTE3A.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
(OTOCUHTE30M U JIbIXaHUEM; CBETOBOMH
TEMHOBOMW peakusiMu (GOTOCUHTE3A.
OneHuBaTh 3HaUeHHE POTOCHUHTE3A

IS SKU3HU Ha 3eMiie




6.3 | ABTOTpOQHBIHI THII XemocuHTe3. PazHooOpasue PackpriBath conepkaHue TEPMUHOB U
oOMeHa BEIIECTB. OpPraHN3MOB-XEMOCHHTETUKOB: TIOHSITHIA: XEMOCHHTE3.
XeMocHHTE3 HUTpUUIHpyIOIIe 6aKTepuH, OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
KeJIe300aKTepuH, CEPOOAKTEPUH, packpbIBaTh €0 3HAUEHUE B Orocepe.
BOJIOPOJHbIC OaKTepUU. 3HaYCHHE [TpuBOIUTE IPUMEPHI XEMOCUHTE3UPYIOLITUX
XEMOCUHTE3A. Oaktepuii (HUTpUPULIMpPYIOIIKE OaKTEepHH,
JleMoHCcTpaun Kele300aKTepun, cepodaKTepuu,
IToptpetst: C. H. Bunorpaackuii,I'. A. BOJIOPOJIHbIE OAaKTEpPUU) U
3aBap3uH. XapaKkTepu30BaTh X
Tabuuiel ¥ cxeMbl: «DOTOCUHTESY, KUBHCACATCIIBHOCTD.
«XEeMOCHHTES CocTaBiaTh ypaBHEHUS peaKiuii
JlaGopaTopnas pagora XCMOCHHTE3A.
«CpaBHeHHe Tpo1eccoB (POTOCHHTE3A U CpaBHUMBATh XEMOCHHTE3
XEMOCHHTE3a» ¢ porocuntesom
6.4 | DHepreruueckuit AHa’poOHbIe OpraHu3Mbl. Buabl OpokeHus. PackpriBath conep:kanue TEpPMUHOB U
oOMeH — [TpoayKTHl OpOKEHUS M HXUCTIOIH30BaHUE TIOHSITHIA: dTAIbl YHEPTETHYECKOTO OOMEHa
JTUCCUMUIIALINS YEIIOBEKOM. — MOJITOTOBUTEIIBbHBIH,

AHa3p0oOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUH U
B030ynuTenu 6ose3Heil. A3poOHbIe
OpTaHU3MBbL. JTaIbI
HHEPreTUYecKOro ooOMeHa.
[ToaroroBurenbHbli dTar. [ Mukonus —
OECKHCIOPOIHOE pacIIeIIeHIe
TJTFOKO3BIL.

buonornueckoe okucienue, uiu
KJIETOYHOE JpIXxaHnue. Posb
MUTOXOHJIPHH B Mpolieccax
OMOJIOrMYECKOr0 OKUCIICHHUS.
[{uknuyeckue peaxkiuu.
OxucnurensHoe (HOCHOPHUITUPOBAHHE.
DHepeus MeMOpanHo2o epaouenma
npomonos. Cunmesz AT®: paboma
npomonnou ATD-cunmasol.

OECKUCTIOPOAHBIN (aHADPOOHBII),
KHCJIOPOAHBIN (a9pOOHBIi); TIUKOIN3,
OpokeHue, OMOJIOrMYEeCKOE OKUCIICHUE
(mprxanue), nuka Kpeoca,
OKHUCIIUTENbHOE (pochopuaupoBaHue,
IIPOTOHHBIN TPasUEHT, NpoToHHas ATd-
CUHTa3a.

[Tepeuncastb 0cOOEHHOCTH
HHEPreTHUECKOro oOMeHa B KJIETKe.
OnuchIBaTh 3TAlbl SHEPTETUIECKOTO
obmeHa (IToATOTOBUTEIBHBIMH,
OECKHUCIOPOAHBIN, KUCIIOPOIHBIN) U
CPaBHHMBATh X MEXY COOOM.
XapakTepHu30BaTh PEAKIIUU ITIUKOJIN3A,
OpOXKEeHMsI, KJIETOUHOTO JbIXaHUSI.
VYcTaHaBIMBATE B3aUMOCBA3b MEXKY
TJTUKOJIN30M, KJICTOUHBIM JBIXaHUEM U




[IpeumymecTBa a3poOHOTO IMyTH 0OMEHa
BEILECTB NEpe]l aHAIPOOHBIM.

D¢ hHEeKTUBHOCTH YIHEPTreTUIECKOTO OOMEHa.
JeMoHcTpan U

IToprpetsl: B. A. Durensrapar,l1.

Mutuen.

Tabnuiibl U cxeMbl: « JHEPreTUIeCKUN

o0OMeHn».

JlaGoparopnas paGora

«CpaBHEHHE MPOLIECCOB OPOKEHUS UIBIXAHUS

cuHTe30M MoJiekysn ATO.
CocTaBiATh ypaBHEHHS] OCHOBHBIX
ATANoOB YHEPrEeTHUECKOro oOMeHa B
KJIETKE.

PaccuuThIBaTh YHEPreTUUECKYIO

3¢ (HEeKTUBHOCTH TIUKOJIN3A U
OMOJIOTMYECKOr0 OKUCIICHUS.
Ha3zbIBaTh MCXO/IHBIC BEIIECTBA,
KOHEYHBIE MMPOTYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUN SHEPTETUICCKOTO
oOMeHa.

CpaBHUBATH SHEPTETHICCKYIO

3¢ PEKTUBHOCTD OECKUCIOPOIHOTO U
KHCIIOPOJTHOTO 3TAIOB KOHCUHBIC
MPOJYKTHI U YCIOBHUS MPOTEKAHUS
peaKIuii JHEPreTUIECKOro 0OMeHa
HHEPreTHUECKOro 0OMeHa

Wtoro yacos no teme 9

7

Tema «HacaencrBenHass HHPOPMALHS U peajn3anus e€¢ B KIeTKe)»




7.1

Peaknun MaTpu4iHOIro
CHHTEC3a

Peakuuy MaTpu4HOro CUHTE3a.

[IpuHIUIT KOMIITIEMEHTAPHOCTH

B PEAKIMIX MATPUYHOTO CUHTE3A.
Peanuzanus HacneacTBeHHON HHGOpPMAIUH.
I'enmeTnyeckuii Ko, €ErOCBOMCTRBA.
Tpanckpunuus — maTpuunblii cuare3 PHK.
[IpuHIMIIBI TPAHCKPUIIIUU:
KOMILIEMEHTAPHOCTh, AHTUIAPAIIJIEIIbHOCTb,
acUMMETpUYHOCTh. Co3pesanue MampuiHblx
PHK 6 sykapuomuueckoiixnemxe.
Hexooupyrowue PHK. JlemoHcTpanumn
[Hoptper: H. K. Konbios. Tabiuibt

U CXEMbI: «bHoCHUHTE30€eIKaY,
«['eHEeTHYECKUU KOI»

PackpsiBaTh conep:kaHnue TEpMUHOB U
IMOHATHUN: T€H, TCHETUYCCKUN KO/I,

KOJIOH (TPHUILIET), CTON-KOJAOHBI,
MaTpula, MAaTPUYHBINA CUHTE3,
tpanckpuniusi, PHK-nonumMepasa,
IIPOMOTOP, CIIACUHT, UHTPOH, IK30H.
XapakTepu30BaTh peakuu MaTPUYHOTO
CUHTE3a, CBOMCTBA FTEHETUUECKOI0 KOJIa.
OnuceIBaTh ATAMbl TPAHCKPUTIIIUHN U
TPAHCIISIMHY; YCTAaHABIMBATH B3aUMOCBS3b
MaTPUYHBIX peaKIun

B KJIETKE; CXEMAaTUYECKU U300pakaTh
MaTpUYHBIE PEAKIINH TPAHCKPUIILIUU
TpaHCISALUY.

Pemarb Ouonornyeckue 3a1a4u Ha
oIpeziesieHue MOCIe10BaTEIbHOCTH
nykieotunos JJHK u MPHK, npumensisa
3HAHMS O PEAKIMIX MATPUIHOTO CUHTE3A,
T€HETUYECKOM KOJE,

MIPUHITUIIE KOMIUIEMEHTapHOCTH

7.2

Cunres Oenka

TpaHciAnus U €€ dTansl. Ydactue
tpa"cnopTHbix PHK B OuocunTese
Oenka. YcnoBus OnocuHTe3a Oernka.
KonupoBanue amuHokucnot. Poib
pubocom B GMOCHHTE3€e OemKa.
JleMoHCcTpaLun

Tabmuiel 1 cxembl: «bruocuHTe3
oenkay, «'eHeTHUEeCKHI KOI»

PackpbIBaTh cofep:kaHre TEPMUHOB U
MOHATUI: TpaHCIALMS, aHTUKOA0H, TPHK,
amuHoamiI-TPHK-cuHTeTasa (komasa),
nosmmprudocoma (oaucoma).
XapakTepu3oBaTh CBOMCTBA TEHETUUYECKOTO
KoJa.

OnuceIBaTh Tabl TPAHCISALUN U
CXEMaTHUYECKU N300paKaTh MAaTPUIHbBIC
peaKIK TPAHCISALNH.

Pemrats Onotorunyeckue 3agaun

Ha onpeesieHne aHTuKo10HoB TPHK,




IIOCJIEI0BATEIIbLHOCTH AMUHOKHUCIIOT

B MOJIEKYJIe OeiKa, MPUMEHSsl 3HAaHHUSIO
peakuusaX MaTpUYHOTO CUHTE3a,
TEHETUYECKOM KOJI€, IPUHLIUIIE
KOMIUIEMEHTApHOCTHU

7.3 | MexaHu3MBbI Coepementvie npedcmasieHus PackpeiBath conepkaHue TEPMUHOB U
3KCHPECCUH F€HOB 0 cmpoenuu 2enog. Opranuzanus HOHSATHH: OIIEPaTop, OIEPOH,
reHOMa y IIPOKApHOT U SYKapHOT. CTPYKTYpPHBIE I'€HBI, IPOMOTOP,
Perynsuust akTHBHOCTH T€HOB penpeccop.
y mpokapuot. ['unoresa onepona(d. OmuchIBaTh CTPYKTYPY FeHOMA
Kako0, XK. Mano). MIPOKAPHUOT; XapaKTepU30BaTh paboTy
MonexynsapHnvie mexanuzmvi SKCHpeCcCuueeHos MHIyIHOEIBHOTO U PENPECCUOETEHOTO
v aykapuom. Ponv xpomamuna OIICPOHA.
8 peaynayuu pabomwl 2eHos. Perynsauus BeigensiTe CTpyKTYpHYIO U
0OMEHHBIX TIPOIIECCOB B KIIETKE. PEryJIATOPHBIE YACTH T€HA JYKapHOT.
KJ1eTOUHBIN TOMEOCTa3. CpaBHHMBaTh TIPOIIECCHI SKCIIPECCUH
JleMoHCTpALMH TE€HOB Yy IIPOKAPUOT U DYKAPHUOT.
Tabumiel 1 cxeMbl: «bruocuHTE30CeIKaY, Xapaxrepu3oBath runotesy ornepona(d.
«['eHeTHYECKUI KO JKako0, XK. Mano).
OrnuchIBaTh MEXaHU3M TOJICPKAHUS
KJIETOYHOI'0 TOMEOCTa3a
7.4 | OCHOBBI BUPYCOJIOTHH. Bupycel — HekieTouHble (POpPMBI JKU3HUH PackpbIBaTh cofep:kaHre TEPMUHOB U

WNnpopmanronHas
ouonorus

obnurarHeie mapa3uThl. CTpOSHUE IPOCTHIX
CJIOXHBIX BUPYCOB, PETPOBUPYCOB,
O6axTeprodaros.

HKusnennwitl yuxn JJHK-cooepocawux
supycos, PHK-cooepocawux supycos,
baxmepuogazos. Obpamuas
MPAHCKPUNYUs, pesepmasa, unmezpasd.
BupycHbie 3a00neBaHus YeI0BeKa,
XUBOTHBIX, pactenuii. CITNU/I, COVID-
19, conpaibHBIE U MEIUIIMHCKHAE
pOOJIEMBI.

buoungopmamura: unmezpayus u anaiuz

TIOHSITUI: BUPYC, BUPUOH, CEP/ILICBUHA,
Karcug, oOpaTHasi TpaHCKPHUTIIHS,
peTpoBUpPYCHL, bakTepuodar, BUpyc
uMMyHoAeuiTa yenoreka (BUY),
MIPUPOTHO-0YATrOBbIE HH(EKITUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBHUPYCHI U OakTepruodaru Kak
BHYTPHUKJIETOUHBIX I1apa3UTOB
MIPOKAPHOT U DYKAPHOT.

N3narate runote3sl 3BOJIIOLMOHHOTO
MIPOUCXOXKICHUS BUPYCOB.

OnuchIBaTh MEXAHU3M B3aUMOJICHCTBUS




bonvuux maccusos («bigdatay)
CMPYKMYPHBIX OUOL02UYECKUX OAHHBIX.

Hanomexnonoeuu ¢ buonocuu u Me()uuuHe.

Ilpoecpammupyemvie pynxkyuu 6exos.
Cnocobwt 0ocmasku 1ekapcms.
JeMoHcTpan U

IToptper: /1. Y. IBaHOBCKMi1

Tabuuiel 1 cxeMbl: «[ eHeTUUEeCKUIKOIY,
«Bupyco», «bakrepuodarm».
IIpakTnyeckas padora

«Co3anue MoJeNu BUpyca»

BUpYCa U KJIETKH, UH(PEKIIMOHHBII BUPYCHBIN
IIpoLecc.

XapakTepu3oBaTb MEXaHU3MBI
BEPTUKAIBHON Y TOPU30HTAIIbHON

nepesayd BUPYCcoB; 3a00IeBaHUS

JKUBOTHBIX U PACTCHHIA, BHI3IBACMBIE
BHUpYyCaMH.

Ha3zbiBaTh BUpycHBIE 3a00I€BaHHSI,
BCTPEUAIOIIUECS Y UeIOBEKa: TPHIIIL,
KJICIIEBOH HIIC(PAJIHUT, TEIIaTHT,

COVID-19, CIT1.

CoburoaTh nmpaBuiia MOBEACHUS

B OKpY’Kalolllel MPUPOIHOI cpeie, Mep
MpO(UTAKTUKU PACTIPOCTPAHEHHS BUPYCHBIX
3a0oJieBaHUM (B TOM YHCIIe

BUY-undexun)

Hrtoro yacos o teme 9
8 Tema « Kn3HeHHBI MUK KJIETKH»
8.1 | XXu3HeHHBIN UK 1 Kiierounslii UKL, €ro NepUObl U PackpbIBaTh cofep:kaHre TEPMUHOB U

KIJIIETKH

perynauus. Uatepdasza u MUTO3.
OcobOeHHOCTH MPOLECCOB,
MPOTEKAIOIIUX B HHTEpdase.
[TonroroBka KJIETKH K JIE€ICHHUIO.
[IpecunTeTnyecknii
(TOCTMUTOTUYECKUIT ), CHHTETUUECKUNN
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKHIA)
nepuoJibl UHTEp(ha3bl.

JdeMoHcTpanuu

Talnuubl U cxembl: «KU3HEHHBIN UK
KIETKN», «MHUTO3»

MOHSTUI: KJIETOYHBIN IIUKJI, UHTEep(Da3a.
[Iepeunciars nepuoabl )KU3HEHHOIO LIUKJIa
KJIETKH U XapaKTEePU30BaTh MPOTEKAIOIINE B
HHUX ITPOLIECCHI




8.2

MartpuuHblii CHHTE3
JHK. Xpomocomsl

Marpuunsiii cuate3 JJHK —
perkanus. [ Tpuanune! permmmkanuu/{HK:
KOMILIEMEHTApPHOCTb,
MOJIyKOHCEPBAaTUBHBIA CUHTE3,
aHTUIIApAIEIbHOCTh. MeXaHnu3m
permkannu JJTHK. XpoMocoMmsl.
Crpoenue xpomocom. Teromepsl 1
TenoMepasza. XpoMOCOMHBINA HAbOP
KJIETKHA — KapUOTHII. J{UTUIOUIHBIN 1
rarIONIHBIN HA0OPBI XPOMOCOM.
['omosiornuneie xpomocomsl. [1onoBeie
XPOMOCOMBI.

JdeMmoHcTpanumn

Tabmuiel U cxeMbl: «OKU3HEHHBIH LUK
KJIETKNY, «CTPOECHHE XPOMOCOM»,
«Pemmukanmsa JHK».

O0opynoBaHme: CBETOBONH MUKPOCKOIT;
MUKporpenaparsl: «MHUTO3 B KJIETKax
KOpPEIIKa JIYKa».

JlabopaTopnas padora

«M3yueHne XpoMoCOM Ha FOTOBBIX
MUKpOIpenaparax»

PackpeiBath conepkaHue TEPMUHOB U
MOHATHUM: perinKanus (peayrmKanus),
KOMIUIEMEHTApHOCTh, aHTUIIAPAJIEIbHOCTD,
JAHK-nmonmumepasa, reiomepa,
peIUIMKallMOHHAas BUJIKA, XpOMOCOMa,
XPOMOCOMHBIH Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTHU/IbIL, LIEHTPOMEDA,
KapHOTHIIL, TAIUTOUIHBIA U TUTUIONTHBIHHAO0D
XpOMOCOM, TOMOJIOTMYHBIE XPOMOCOMBI,
[10JIOBBIE XPOMOCOMBI.

XapakTepu30BaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTaHHU3MOB.

[Iepeunciars npuHuunel perumkannn/IHK
U 1aBaTh UM COJIEPKATEIIbHYIO
XapaKTEPUCTHKY.

OmnwucsiBate Mexanu3M perukanun/{HK.
CxeMatnuecku n300paxatb CTPOCHHUE
MeTada3Hoi XpPOMOCOMBI.

Pa3nnyats XpoMOCOMBI

Ha MUKpoIpernaparax UMUKpooTorpadusx

8.3

Jlenenve KJIeTKU —
MHUTO3

Jlenenue kneTku — MmuTo3. CTaguu MUTO3a U
MPOUCXOASIINE B HUX IMpoliecchl. THUIIBI
MUTO3a. KapnoknHe3u IUTOKUHES.
buonornyeckoe 3HaYCHHUE MUTO3A.
JleMoHCcTpaLun

Tabauiel ¥ cxeMbl: «KHU3HEHHBIA 1IAKIT
KJIETKIY, «CTPOEHHE XPOMOCOM»,
«Pemmukanusa JJHKY, «Murosy.
O0opynoBaHmne: CBETOBOI MUKPOCKOIL;
MHKponpenapathl: «MUTO3 B KJI€TKaxX
KOpEIIKa JIYKay.

JlaGoparopHas pabora

PackpeiBath cosepikanue TEePMUHOB U
MOHATHUI: MUTO3, Tpodaza, MeTadasa,
aHagaza, Tenodasa, KapUOKHHE3,
[IUTOKUHE3, BEPETEHO JIeNIeHNs1, MeTada3Has
MJIaCTUHKA, 00po3/1a JeIeHMS.
[Tepeuncnars mocnea0BaTENHbHOCTh
CTa/IMiA MUTO3a M OITUCHIBATH
MIPOUCXOIAIINE HA HUX MTPOIIECCHI.
CpaBHUBaATh 0OCOOEHHOCTH MPOTEKAHUS
MHUTO32 B PACTHTEIBHBIX U JKHBOTHBIX
KIIETKaX.

OOBACHATH OMOJOTUYECKHUM CMBICIT




«Habroienre MUTO3a B KJIETKaX
KOHYHMKAa KOpEIIKa JIyka (Ha TOTOBBIX

MHUTO3A.
Paznuuarts ctagnu MUTO3a

MUKpOIpenaparax)» Ha MUKpOIIpernaparax IMUKpoQoTorpadusx
8.4 | Perymsmus 1 Perynsiuust MUTOTHYECKOTO ITUKIIA PackpeiBath conepkanue TEPMUHOB U
JKM3HEHHOTO LIMKJIa KieTku. [Iporpammupyemas KierouHas HOHATHI: arlonTo3, npoiudepanus,
KJIETOK ruless — anornTo3. augpepeHIpoBKa.
Knerounoe si1po, XpOMOCOMBI, XapakTepu30BaTh PETYIIALHUIO
GyHKIIMOHAIbHAS TCHOMHUKA. MHUTOTHYECKOTO IIUKJIA KIETKH.
Mexanuzmul nporugepayuu, OOBACHATH OMOJIOTHYECKUI CMBICIT
oughghepenyuposku, cmapenus u eubenu 3alpOrpaMMHPOBAHHON KICTOYHOM
knemox. «l{ugpposas knemxay — rudeny — arnonTo3a.
6u0uyqb0pmamuqec]<ue Mmooenu YcraHaBianBaTh B3aMOCBSA3b MCKIY
qbyHKuuoyupogaHug KJI1emkKu. TOMEOCTA30M KJIETOK ¥ UX THOEIBIO
JdeMoHcTpanumn
Tabuuipl U cxembl: «KU3HEHHBIA UK
KJIeTKN», «CTPOCHHE XPOMOCOM,
«Pernmukanus [JHK», «Muto3»
Hroro yacos 1o Teme 6

9

Tema « CTPOEHUE 1 ®YHKIIUN OPI'AHU3MOB»

9.1

Opl" AdHHU3M KaK CIHUHOC
OeJIo0e

1

buonoruueckoe pasHooOpasue
oprann3mMoB. OJTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE

PackpbIBaTh copep:kaHue TEPMUHOB U
MOHSITUIA: OpPTaHU3M, OpPTaH, OPTaHEeIIbI,
CHCTEMa OpraHoOB, anmapar,




OpraHU3MBl.
OcoOeHHOCTH CTPOSHUS U
JKU3HEACSITEIBHOCTHA OJHOKIETOYHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJICTOYHbBIE TPHOBI,
OJIHOKJIETOYHBIE BOJOPOCIIH, IPyrue
npoTUCThl. KOJOHUANIbHBIE OPTaHU3MBI.
B3anmocBsA3b yacTeii MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI
opratoB. OpranusMm Kak eIMHOE LIEJI0E.
I'omeocras.

JleMoHCTpaLuu

Tabmuiel ¥ cxembl: «OTHOKIETOUHbBIE
BOZOpPOCINY», «MHOTOKIETOUYHbIE
BOJIOpOCIINY, «bakTepuny,
«IIpocreiimmey, «Opranbl IBETKOBBIX
pacteHuii», «CuctemMsl OpraHoB
MTO3BOHOYHBIX )KMBOTHBIX),
«BHyTpeHHEe CTPOEHHE HACEKOMBIX».
Oo6opynoBaHme: CBETOBOI
MHUKPOCKOIT; MUKPOTIPENapaThl
OJIHOKJIETOYHBIX OPraHU3MOB; KUBbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHUH pa3HbIX OTJIEJIOB;
BIIQXKHBIE MTpenapaTsbl

KUBOTHBIX

(byHKIMOHATBHAS CHCTEMA, TOMEOCTa3.
[TepeuncasTh CTPYKTYpHO-
(byHKINOHATIBHBIE YACTH
OJTHOKJIETOYHBIX, KOJIOHHAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpTaHHU3MOB.

XapakTepu30BaTb 0COOCHHOCTU
CTPOCHHS H )KU3HEIESTEIIbHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJTbHBIX, MHOTOKJICTOYHBIX
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBATH MEXy CO00it
OJTHOKJIETOYHBIC, KOJIOHHAJIBbHBIE,
MHOT'OKJIETOYHBIC U MHOTOTKaHEBbIC
OpraHU3MBI




9.2

Tkanu pacreHuit

Tkanu pacreHui. Tumbsl pacTUTENBHBIX
TKaHeil:  oOpa3oBaresibHasi,  MOKPOBHas,
IIPOBOJAILAsL, OCHOBHAS,

MexaHu4deckasi. OcoOeHHOCTH CTPOeHMUs,
(GYHKIMN 1 pacOJIOKEHUATKAHEH B

OpraHax pacTeHUH.

JeMoHcTpan U

Ta0nuiibl U cXeMbl:

«Txanu pacteHnit», «Oprausl IBETKOBbIX
pactenuin», «KopHEBbIECUCTEMBIY,
«CtpoeHnue cTedsy,

«CTpoeHHEe JTUCTOBOH MIIACTUHKNY.
OO6opynoBaHme: )KUBBIC IK3EMILISIPHI
KOMHATHBIX PACTEHUI; CBETOBOI

MHUKPOCKOIT; MUKPOITPENapaThl TKAaHEH.
JlabopaTopnas padora

«3y4yeHne TkaHEN paCTEHUI»

PackpeiBaTh cojepkaHuE TEPMHUHOB U
NOHATUI: TKaHb, OSIUJACPMHC, MPOOKa,
KOpKa, Jiy0, JpeBecuHa, JIpPEBECUHHBIC
BOJIOKHA, JIyOsSIHbIE BOJIOKHA, COCYIBI,
KaMCHUCTBIC KIICTKU.

XapakTepu30BaTh THITBI PACTUTEILHBIX
TKaHel: o0pa3oBarelibHasl, IOKPOBHAs,
MPOBO/IAIIIAsI, OCHOBHAS, MEXaHUYECKas,
MEPEYUCIIATh OCOOCHHOCTH UX CTPOCHUSH
BBINOJIHSIEMbIC (PYHKIIUU

9.3

TkaHu >KUBOTHBIX U
yeJIoBeKa

TxaHu )KUBOTHBIX M yenoBeKa. THITBI
JKMBOTHBIX TKaHEH: SIIMTEIMalbHas,
COCIMHUTEIIbHAS, MBIIIICUHAs, HEPBHASI.
OcobeHHocTH cTpoeHus, PyHKIMHA 1
PacIoJIOKEHUS TKAHEW B OpraHax
JKMBOTHBIX U YEIIOBEKaA.
JleMoHCcTpaLun

Ta0auubl U cxembl: «TkaHU
JKHBOTHBIX», «CKeJIeT YeIoBeKa,

«[lumeBapurenbHas cucTemMay,
«KpoBeHocHas cucreMay,
«/IprxaTenpHas cucremay, «HepBHas
cucreMay, «Koxay, «Mpliieunas
CHUCTEMAY.

OobopynoBaHue: CBETOBOW MHUKPOCKOIT,
MUKpOIIpenaparsl TKAHEH.

PackpsIBaTh copepxaHrue TEPMUHOB U
MOHATUI: JIIUTEINHN, CEKPET, MBILIICYHBIE
BOJIOKHA, HEMPOH, HEHPOIJIHS.
XapakTepru30BaTh TKAHU KUBOTHBIX U
YeJIOBEKA: AUTEINAIBHASL, COCUHUTEIbHAS,
MBIIIIEYHAsl, HEPBHAs; [IEPEUUCIIATD
O0COOEHHOCTH MX CTPOEHUSU BBINOJIHSIEMbIE

byHKIIUN




JlaGoparopHas padora
«3y4yeHne TKaHEN JKUBOTHBIX»

9.4

Opransbl. CucteMbl
OpraHoB

Opransbl. BereratuBHbie U
rE€HEpaTUBHbIE OPraHbl PACTEHUM.
Oprassl ¥ CUCTEMBI OPTaHOB

JKUBOTHBIX U yesloBeKa. OyHKINU
OpPraHoOB U CUCTEM OpPraHOB.
JdeMoncTpanumn

Tabauiel U cxeMbl: «OpraHbl BETKOBBIX
pactenuin», «KOpHEBBIECUCTEMBI»,
«Ctpoenue cTedis,

«CTpoeHue TMCTOBOM MIaCTUHKI,

«CKeJIeT JeJIoBeKay,

«[IumeBapuTenpHas cucTeMa,
«KpoBeHoCcHas cucremay,

«/IpIxaTenbHas cucreMay,

«BwinenurenpHas cuctemay, «HepBHas
cucTeMay, « JHJOKPUHHAS CUCTEMAY.
OO6opynoBaHue: )KUBBIC YK3EMILISIPHI
KOMHATHBIX PacTeHUl; repoapuun

pacTeHUii pa3HbIX OT/AETOB; CKEeNEThI
MO3BOHOYHBIX; KOJIJIEKIIUU 0€CITO3BOHOYHBIX
JKMBOTHBIX; BJIAXKHBICTIPECIIapaThbl )KUBOTHBIX,
CKeTeT

YeIIoBeKa.

JlaGoparopHas padora

«3yueHune opraHoB IIBETKOBOTOPACTEHUSI

PackpeiBaTh conepkaHie TEPMHHOB U
MOHATHUI: OpraH, KOpeHb, MO0er, IBETOK,
IUTOJI, CeMs, ITOJIOBBIE JKEIIE3bI,II0JIOBBIC
MPOTOKHU, KOMYJISTUBHBIE OPTaHbl, CHCTEMBI
OpTaHoOB.

XapakTepu30BaTh BETETATUBHBIC U
reHepaTHBHBIC OPTaHbl PACTEHUIH,
COMAaTHYECKHUE U PETYISITOPHBIC OPTaHbI
YKMBOTHBIX; IEPEYHUCIIATH OCOOEHHOCTH UX
CTPOCHUS ¥ BBITIOJHSAEMbIE (DYHKITUH.
YcTaHaBIMBaTh B3aUMOCBS3H MEXKIY
CTPOCHHEM OPTaHOB M UX (DYHKIIHSIMH.
Pa3nuyare BUIBI TKaHEH, OpraHbl U
CHCTEMBI OPTaHOB, B TOM YHCIIC

YeJI0BEeKa, Ha MUKpOIIpenaparax,
BJIOKHBIX IIperapaTax, repoapusx u
MHUKpo(poTOorpadusx, TabIuIax, MoAEIIX
U MYJSDKaxX




9.5

Onopa Tena
OPraHU3MOB

Ornopa tena opranuzmoB. Kapkac pactenuii.
CKeneThbl OMHOKIJIETOUYHBIX U
MHOTOKJICTOUHBIX KHBOTHBIX.
HapyxHbIii 1 BHYTpEHHUM CKETIET.
CTpoeHuEe U TUIIBI COEIMHEHUS KOCTEH.
JeMoHcTpan U

Ta6uuipl u cxembl: «CTpoeHUE CTEOIISY,
«CTpoeHHEe TUCTOBOM TUIACTUHKNY,
«Ckerner yenoseka». O0opynoBaHue:
CKEJICTHI I03BOHOYHEIX; BJIAYKHBIC
MpenapaTbKUBOTHBIX; CKEJIET YEIOBEKA;
PaKOBHHBI MOJUTFOCKOB; KOJUICKITUN
HACCKOMBIX, UTJIOKOXKHUX

PackpeiBath conepkanue TEpPMUHOB U
MOHSTHIA: OIIOPHBIE CUCTEMBI, 000JI0YKH
KJIETKU, GUOPUILIBI, KapKAC, HAPYKHBIHCKEIET
(XUTUHOBBIN TOKPOB), TUAPOCTATUYECKUN
CKeJIeT, BHYTPEHHUMCKENET, KOCTU (JUTMHHBIE,
KOPOTKHUE, TUIOCKUE), COEAMHEHUS KOCTEH,
HETMOABUXKHBIC (IIIBBI),

MOJTYTIOABUKHBIE, TOJBUKHBIE (CYCTaBbl),
OTJEJIbI CKEJIETA MTO3BOHOYHBIX KUBOTHBIX:
4eper, 0CeBOil ckeneT (M03BOHOYHUK,
rpyAHasKIETKa, X0p/ia), Mosca KOHEUHOCTEH,
CBOOOHBIE KOHEYHOCTH.

OnuceiBaTh HapyX HbIH U  BHYTPEHHUI
CKEJIETbl KUBOTHBIX, CTPOCHHE U THUIIbI
COECIMHEHUS KOCTEH.

YcraHaBnuBaTh  B3aMMOCBSA3U  MEXIY
CTPOEHUEM OINOPHBIX CUCTEM U UX
(GYHKIUSMHU B OpraHU3ME.

CpaBHHBAThH CTPOEHHUE OTMIOPHBIX CHCTEM
pacTeHUH U KUBOTHBIX




9.6

JIBrkeHue
OpraHu3MoB

JIBrm>keHue opranu3moB. JIBuxkeHne

OJIHOKJICTOYHBIX OPTaHU3MOB: aM&OOUTHOE,

KTYTHUKOBOC, peCHI/I‘IHOG.I[BI/I}I(CHI/IC
MHOT'OKJICTOYHBIX paCTeHHﬁZ TPOIU3MBI U
HaCTHH.

I[BI/I)KGHI/IG MHOT'OKJICTOYHBIX

JKHBOTHBIX U YCJIOBCKA: MbIIIICYHAs CUCTEMA.

Pednekc. CkeneTHble MBIIIIBIA UX paboTa.
JleMoHCTpaLuu

Ta6uuibl ¥ cxeMbl: «OTHOKIETOYHbBIC
Bojiopociny, «lIpocrenime,

«CTpoeHue MbILIIBDY, «MbllIeuHast
cUCTEMa

PackpeiBath copepkaHne TEPMUHOB U
TIOHSITHIA: IBUKCHHE, IBUTATEIIHHBIC
OpraHesuibl, IBU’KEHUE MPOCTEUIITNX
(am&OommHOE, KI'YTUKOBOE, PECHIUYHOE),
JIBUKEHHE PACTEHUI (TPOIU3MBbI, HACTUH),
MBIIIEYHBIE CHCTEMBI (COKPAaTUTEIbHBIC
BOJIOKOHI[Q,KO’KHO-MYCKYJIbHBII MEIIOK,
CKEJICTHASIMYCKYJIaTypa), CKEJIeTHAs MBIIIIA
(MBIIIIEYHOE BOJIOKHO, MHO(DHUOpHILIA),
BBICIIIVC IBUTATEIILHBIC IEHTPHI, PA0OTAMBIIIIII
(mBUTaTENbHAs, COMAaTUYECKasl), MBIILIEYHOE
YTOMJICHHE.

XapakTepu30BaTh BUJIbI JBUKCHHS
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHU3MOB.

OnuceIBaTh CKEJICTHBIC MBITIIIBI  UX
pabory.

YcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
CTPOSHHUEM OIOPHBIX CUCTEM H
JIBIKCHUSIMU OPTaHU3MOB

9.7

IIntaHne opraHu3MoB

[Tutanue opranusmos. lormonieHrne Boabl,
YIJIEKHCIIOTO Ta3a U MUHEPAJIbHbBIX
BEIIIECTB PACTEHUSIMU.

[IuTanue KUBOTHHIX.

BHyTpHoI0CTHOE M BHYTPUKIETOYHOE
nuieBapenue. [Iutanue nmo3BOHOYHBIX
KUBOTHBIX. OT/I€JIbI TUILEBAPUTEIHHOTO
TpakTa.

IInmeBapuTeabHBIE KETE3HI.
[InieBapuTenpHast CUCTEMA YEIIOBEKA.
JleMoHCcTpaLun

TaOauIIbl M CXEMBI:
«KuI1e4HonoocTHEISY,

«ITumeBapurenbHas cucremay, «Cxema
IIATAHUs] PACTEHUIY.

PackpriBaTh cosepkaHie TEPMUHOB U
MOHSTHUI: MUTAaHUE, IUIIEBAPEHUE,
MUIIEBapUTEIbHbIE BAKYOJIH, KUILIEYHAS
M0JIOCTh, MUILIEBAPUTENbHAS TPYOKa,
MUIIeBapUTEIbHBIN TPAKT,
MUIIEBAPUTENBHBIE )KEIIE3BI,
MUIIEBAPUTEIbHBIE COKH.

XapakTepu3oBaTb ~ IUTAHUE  KUBOTHBIX;
BHYTPHUIIOJIOCTHOE U BHYTPHUKIIETOYHOE
NUIIEBapEHUE.

Pa3znuyath Ha n300paxeHusx (cxemax,
TaOIUIAX, MYJISHKAX ) OT/IEIIBI
MUILEBAPUTEIIBHOTO TPAKTa U
MUIIEBAPUTENBHYIO CUCTEMY YEJIOBEKA.
VYcTaHaBIMBATE B3aUMOCBSA3H MEXKIY




ObopynoBaHue: )KUBBIC YK3EMILIAPHI
KOMHATHBIX PacTeHUi; 000py10BaHHE IS
JIEMOHCTpALMK IOYBEHHOI'O U BO3YLIHOIO
MUTaHUS PACTCHUM, paclllerIeHUs
Kpaxmasa 1 OelIKoB

noJ aelicteueM GepMEHTOB

CTPOCHUEM OPIraHOB IMUIICBAPCHUA

9.8

I[bIXaHI/Ie OpraHnu3mMoB

Jprxanue opranu3moB. Jlpixanue

pacteHuil. J[pIXxaHH€e )KUBOTHBIX.

Juddysus ra3oB uepe3 MOBEpXHOCTh
kietku. KoxkHoe npIxanue.

JlpIxaTenpHas MOBEpXHOCTh. JKabepHoen
NErovHoe apIxanue. J{pIxanue mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA. DBOJIOIIMOHHOE
YCIIO’KHEHHUE CTPOCHUSIIETKIX TTO3BOHOYHBIX
JKUBOTHBIX.

JlpixaTenpHas cucTeMa 4eJioBeKa.
MexaHu3M BEHTHIISAIUH JIETKUX Y TTHITH
MJIEKOTIUTAIOMIUX. Perynsius ApIxaHusl.
JpixarenbHble 00BEMBI.

JdemoHcTpauuu

Tabmuiel u cxembl: «/IpixaTenbpHas
cUcTeMay.

O0opynoBanue: 000py10BaHUEIISA
JIEMOHCTPALINH OTIBITOB

0 U3MEPEHUIO KU3ZHECHHONU EMKOCTH
NETKNX, MEXaHU3Ma JILIXaTeIbHBIX IBHKEHUIN

PackpeiBath conep:kaHue TEPMUHOB U
MOHATHI: IpIxaHue, TupPy3usi, KOKHOE
JbIXaHUE, OPTraHbl JbIXaHUs, IbIXaTEIbHbIE
JIBUKECHMS, AbIXATEIbHBIALIEHTD, JIETOUYHBIE
00BEMBI, JKU3HEHHASA EMKOCTD JIETKUX.
XapakTepHu30BaTh AbIXAHUE PACTCHUI;
JIbIXaHUE )KUBOTHBIX U YEJIOBEKA.

OnuceIBaTh 3BOJIOLUOHHOE

YCIIO)KHEHUE CTPOCHHUS JIETKUX
[I03BOHOYHBIX )KUBOTHBIX.

Pasznuyars Ha n300pakeHusIX (cxemax,
TabIUIaX, MYJISKAX) JbIXaTEIbHYIO CUCTEMY
YeJI0BEKa.

OnuceiBaTh MEXaHU3M BEHTHJISILIUU JETKUX Y
NTHUIL] U MJIEKOIUTAIOIINX. Y CTaHABINBATh
B3aMMOCBS3M MEKIYCTPOCHUEM OPIaHOB
JBIXaHUS U UX QYHKIUSMHU B OpraHU3Me




9.9

Tpancnopr BemecTBy
OpPraHU3MOB

TpaHcIIOpPT BELIECTB Y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTCHUH.
TpaHcnopT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u e€ opraHsl.
KpoBenocHas cucrema nmo3BOHOYHBIX
JKUBOTHBIX U yenoseka. Cepaue,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyru
KpOBOOOpaIieHust. DBOJTIOIUOHHbBIE
YCIIO’)KHEHUS CTPOEHUSI KPOBEHOCHOU
CHUCTEMBbI I03BOHOYHBIX KUBOTHBIX.
PaGota cepana u e€ perymsus.
JdeMoHcTpanumn

Tabauiel U cxeMbl: «OpraHbl HBETKOBBIX
pactenuin», «KOpHEBBIECUCTEMBI»,
«Ctpoenue cTedis,

«CTpoeHue IMCTOBOM MIIACTUHKIN,
«KpoBeHocHas cucrema,
«KpoBeHoCHbIE CHCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)

PackpbIBaTh cofiepkaHne TEPMUHOB U
HOHATHUI: TPAHCIIOPT BELIECTB, TPAHCIIOPT Y
pacTeHui, KPOBEHOCHAsICUCTEMA
’KMBOTHBIX, KPOBb, IJIa3Ma, (POPMEHHbIE
HIIEMEHTHI,

KpoBoOOpalleHue, Kpyru
KpPOBOOOPAIIEHNUS, CePACUHBIN IIUKII,
nuMdoobpaienue, mumda,
muMQaTHIecKue CoCyIbl, IUM(pATHUECKUE
y3J1bl, BHYTPEHHSIS Cpejla OpraHu3ma.
XapakTepu30BaTh TPAHCIIOPT BEIIECTBY
pacTeHHi 1 6eCrIO3BOHOUHBIX
JKUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
JKUBOTHBIX U YEJIOBEKA.

Pasznuyars Ha n300pakeHusIX (cxemax,
TabIUIaX, MYJISKaxX) KPOBEHOCHYIO
TUM(aTHYECKYIO CUCTEMY UEIOBEKa.
YcraHaBiIuBaTh B3aMMOCBSI3U

MEXy CTPOSHHEM OpPTaHOB
KpPOBOOOpAIEHUs ¥ UX (PYHKIUSIMU

B OpraHmu3Me

9.10

Boinenenue y
OpraHnu3MOB

Brinenenue y oprann3mMoB. Beigenenuey
pactenuil. Boigenenre y sKUBOTHBIX.
CoxkpaTtutenbHbie Bakyosun. Oprassl
BbIIeTIcHUS. PUIIbTpaIs, CeKpenns U
oOpaTHOE BCcachlBaHHE KaK MEXaHU3MBbI
paboThI OpraHoB BbLIeICHUS. CBS3b MMOJIOCTH
Tea ¢ KPOBEHOCHOW U BBIICTUTENLHOM
CUCTEMaMH.

Briienenue y no3BOHOYHBIX KUBOTHBIXH
yenoBeka. [Touku. Ctpoenue u
¢byHKIMOHUpPOBaHUE HE(POHA.
O06pa3oBaHre MOYH Y YEJIOBEKA.

PackpbIBaTh copepxaHrue TEPMUHOB U
MTOHSITUI: BBIJICICHHE, TYTTAIIHS, JINCTONA,
COKpaTUTEJbHbIE BAKYOJIU,U3BUTHIC
KaHaJbIIbl, 3BE3/1UaThIC

KIIETKH, BBIJICIUTEbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TTOYKH,

MOYETOYHUK, MOUEBOH My3bIpb, HE(POH,
Moya.

XapakTepru30BaTh MPOIECC BHIICICHUSY
pPacTEHUN U KUBOTHBIX.

Paznuuate Ha wuw300pakeHUAX (cxemax,
Ta0JIMIaX, MYJSDKaX)  BBUICITUTEIBHYIO




JdemoHcTpaunu
Tabauup! U cxeMmbl: «BelaeaureibHas
cUCTEMAY

CHCTEMY YeJIOBEKa.
OnuceIBaTh MEXaHU3M
¢byHKIMOHUPOBaHUS He(POHA; IPOIIECC
o0pa3oBaHUs MOYH.

YcraHaBIMBaTh B3aMMOCBSI3U

MEXJIy CTPOCHHUEM OpPTaHOB

BBIJICJICHUS M UX (PYHKIUSIMU

B OpTaHU3MeE

9.11

3amura y Opranu3mMoB

3amura y opraHu3MoB. 3aiura

Y OJIHOKJIETOYHBIX OpraHu3MoB. Crophl
OaKTepuil M IUCTHI MPOCTCHUIIINX.
3almuTa y MHOTOKJIETOYHBIX PACTEHHIA.
Kyrukyna. CpeacrBa nacCuBHOU U
XUMUYECKOH 3auThl. DUTOHIUIBL.
3amura y MHOTOKJIETOYHBIX
JKUBOTHBIX. [I0KpOBBI 1 UX
IIPOU3BOJHBIE. 3AIIUTAa OPTaHU3MAOT
Ooneznelt. IMMyHHas cuctema
yesoBeka. KineTouHsblil 1 rymopanbHbIi
UMMYHUTET. BpoxkaEHHBIN 1 TpHoOpETEHHBII
cneunduyecknii uMmMyHuTeT. Teopus
KJIOHAJIbHO- ceJleKTUBHOro uMmyHuTeta (I1.
Opmux,d.M. bepuer, C. ToHnerasa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posb BpOXXIEHHOTO UMMYHUTETA

B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.
JleMoHCcTpaLun

Tabmuiel 1 cxeMmbl: «Koxay,
«ImmyHuTeT», «CTpOoCHUE CTEOI,
«CTpoeHune TUCTOBOM IITACTUHKH

PackpeiBath copep:kaHue TEPMUHOB U
HOHATHIL: KaIlcyJa, 3H0CIopa, 1H1CTa,
KYTHKYJIa, CPEACTBA MIACCUBHOM 3alIUTBHI,
CpeICTBa XMMUYECKOH 3allUThl, KOKHBIE
MIOKPOBbI, UMMYHHUTET, UMMYHHasl CUCTEMA,
aHTUT€H, aHTUTEJIO.

XapakTepu30BaTh BUJIbI 3aLUTHI

Y OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
OpraHU3MOB.

OnuceiBaTh CTPOCHHUE KOXKHBIX
IIOKPOBOB U UX TPOU3BOJHBIX.
Pasznuyarh Ha n300pakeHusIX (cxemax,
TabJIUIax, MYJIsSKax) OpraHbl MMMYHHOM
CHCTEMBI YEJIOBEKA.

VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB 3AIIMUTHI U UX
(GYHKIUSMHU B OpTaHU3Me




9.12

PaznpaxxumocTtbu
perymisus
Yy OPTaHH3MOB

PazapaxkumocTs u perynsuus

y OpranusMoB. Pa3apaxuMocTry
OJIHOKJIETOYHBIX OPTaHU3MOB.

Takcucsl. PazipaxumocTs U perymsus

y pacteHuid. PocToBbie BeniecTBa U Ux
3HAYCHHUE.

Hepsnas cucrema u pediaextopHas
perymsus y ;kuBoTHBIX. HepBHas cucrema u
€€ oTaeNbl. DBOJIOLMOHHOEYCIOKHEHNE
CTPOCHMSI HEPBHOU CUCTEMBI Y JKUBOTHBIX.
Otaensl TOJIOBHOTO MO3ra MMO3BOHOYHBIX
KUBOTHBIX. Pednekc u pedrexroprasyra.
besycioBHbIE U yCIOBHBIE pE(ICKCHI.
I'ymopaisibHas perynsnus u

SHIOKPUHHAS CUCTEMA )KUBOTHBIX U
yesoBeka. JKenesbl SHIOKPUHHOMN
CHUCTEMBI U X TOPMOHBI. [lelicTBre
TOPMOHOB. B3auMOCBs3b HEPBHOU U
SHIOKPUHHOU cucteM. [ unoranamo-
runodusapHas cucTeMa.

JleMoHCcTpaLun

[Toptper: U. I1. I1aBnoB. Tabauire! u
cxembl: «CTpoeHHe TUAPBI,

«CTpoeHue miaHapumn»,

«BHyTpeHHee CTpOoeHUE T0KIEBOTO
qyepBs», «HepBHas cuctema puidy,
«HepBHas cuctema JIArymKn»,

«HepBHas cucrema

MpecMBIKatomuxcs», «HepBHas

cucreMa ntuny, «HepBHas cucrema
MJIEKOMTUTAOMUX », «HepBHas cucrema
YeJI0BEeKa», « JHJOKPUHHASI CUCTEMAY,
«Pedmexcy.

OO6opynoBaHmne: MOJIEIH FOJIOBHOIOMO3Ta
Pa3IMYHBIX )KUBOTHBIX

PackpsIBaTh conepkaHue TEPMUHOB U
MOHSATUI: Pa3APAKUMOCTh, PETYIISAIHA,
TaKCHUCBI, POCTOBBIE BELIECTBA
(aykCUHBI), HEpBHAs CUCTEMA,
peduiekTopHas peryssius, pedIiekc,
peduiekTopHas 1yra, nepeaHuil Mo3r,
IIPOMEKYTOUHBIN MO3T, CPETHUM MO3T,
MO37K€4OK, IIPOJOJITOBaThIA MO3T,
BEreTaTUBHAsI HEPBHAS CUCTEMA,
ryMopasibHasi peryJisius, TOPMOHBI,
SHIOKPUHHAS CUCTEMA, TUIIOTaJIaMOo-
runodusapHasi CUCTEMA.
XapakTepru3oBaTh pa3IpakKMMOCTbY
OJIHOKJIETOYHBIX OPTaHU3MOB U
pedIEKTOPHYIO PETYIISIINIO

Y ’KUBOTHBIX.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabnuIax, MyJskax) HEpBHYIO CUCTEMYH €€
OTJIEJbl; OTJIENbI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX )KMBOTHBIX.

OnuchIBaTh TYMOPATBHYIO PETYIISAIHIOY
JKUBOTHBIX.

Pasznuyarh Ha n300pakeHusX (cxemax,
TalIMIaX, MyJsDKaxX ) 9HAOKPUHHYIO
CHUCTEMY KMBOTHBIX U YEJIOBEKa.
HaspiBath xeie3bl SHAOKPUHHON CHCTEMBI
YeNI0BeKa U BhIpadaThIBA€MbICIMH TOPMOHBI.
OnuceiBaTh AEHCTBUE TOPMOHOB.
VYcraHaBnMBaTh B3aUMOCBSI3U MEKTY
CTPOEHHEM OPraHOB HEPBHOU U
SHIOKPUHHOM CUCTEM U UX (YHKIIUSIMUB
OpraHu3Me.

XapakTepu30BaTh 3BOIIOLUOHHOE
YCIIO)KHEHUE CTPOECHUSI HEPBHOW CHCTEMBI
Y JKUBOTHBIX




HNToro uacoB o teme
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10. Tema «PASMHOKEHHUE U PABBUTHUE OPI'"AHHU3MOB»
10.1 | ®opmbl pa3MHOKEHHS 1 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB: PackpriBath cosiepkaHnre TEPMUHOB U
OpraHu3MOB Oecrojioe (BKIIIOYasi BEreTaTUBHOE) U MOHATUI: Pa3MHOKEHUE, IPOCTOE JEIEHUE,
mojoBo¢. Bunpl 6ecrionoro MOYKOBaHUE, CIIOPYJIALIMS, BETr€TaTUBHOE
Pa3MHOXEHHUS: TOYKOBAHUE, pa3MHOXKeHHUe, hparMeHTaIus, KIOHUPOBAHHE,
criopynsius, pparMeHTanus, raMeThI,CIIEPMATO30H ] (CIIEPMHUIA),
KJIOHUpOBaHUE. SIATICKJICTKA, 3UT0Ta, KOHBIOTaIus.
JdemMoHcTpannu [TepeuncriaTh 0COOCHHOCTH OECITONIOTO0 U
Tabnuiel M cxeMmbl: «BereratuBHoe [10JIOBOI'O Pa3MHOKCHHUA OPIraHU3MOB.
pasMHOXKeHuey, « Turbl 6ecrosaoro XapakTepu3oBaTh CyIIHOCTb U (POPMBI
pa3sMHOXEHUS», «Pa3MHOKEHNE GecIionoro pasMHOKEHHs OPraHU3MOB;
XJIaMUJOMOHA/IBI, «Pa3sMHOkeHue 0MOJ0rHYeCcKoe 3HaUYeHHe 0ECI0I0ro
3BIJIEHBI», «Pa3MHOKEHUE THAPB» Pa3sMHOXKCHUA.
Paznuuate criopy kak
CIIECIIMATU3UPOBAHHYIO KIIETKY,
MpeHa3HAuYeHHYIO JIsl 0E€CIONIoro
Pa3MHOKEHUS, U CIIOPHI OaKTEpHil.
OOBACHATH TPEUMYILIECTBA TOJIOBOTO
Pa3MHOKEHUSI HaJl OECTIOBIM.
PackpbIBaTh poiib KIIOHUPOBAHUS
B CCJICKIIMH M CEIILCKOM XO3SICTBE
10.2 | ITonoBoe 2 ITonoBoe pazmHoxenue. [lonoseie PackpeiBath conepxaHne TEPMUHOB U
Pa3MHOXCHHEC. KJIETKH, UJIM TamMeThl. Meiio3. Craguu TTOHSITHH: MGfIOS, 6I/IBaJ'IeHTI)I,
Meiios Melio3a. IToBeeHne XpoMOCOM KPOCCHHIOBEDP, HHTEPKUHES,

B Meiio3e. Kpoccunrosep.
bronornyeckuii cMBICT Melio3a 1
MIOJIOBOTO Iporecca. Menos u ero
MECTO B KM3HEHHOM LIHKIIE
OpraHU3MOB.

JdemoHcTpanuu

Tabuuibl ¥ cxeMbl: «Melo3y,

«XpOMOCOMBI»

HE3aBHCUMOE paclipe/iesieHUE;
KPOCCHHTOBED.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabIUIax) ¥ MUKPOIIperapaTax 3pesble
MIOJIOBBIE KJIETKH MJIEKOTUTAIOIIUX U OpTaHbl
Pa3MHOKEHUS BBICILIUX PACTEHUM.
PackpeiBath CylHOCTh MEH03a,
XapaKTepU30BaTh €ro OTACIbHbIE




CTa/IUU.
Omnpenenars MecTo Meio3a

B )KM3HEHHBIX UKJIAX PA3IUYHBIX
OpraHU3MOB.

OOBSACHATH OMOJIOTUIECKHI CMBICIT
KPOCCHUHTOBEPA, OMUCHIBATH €0
MEXaHU3M.

CpaBHHMBaTh MEHO3 C MUTO30M;
pa3ianyaTh OTJCNIbHBIE UX CTAIUH

Ha MUKpOTMpernaparax U u300paxeHUsIxX
(cxemax, TabyuIax).

PackpeiBaTh HBONIIOIIMOHHOE 3HAYCHHE
MIOJIOBOT'O PA3MHOKEHUSI OPTraHU3MOB

10.3

I"amerorenes.
O6pa3oBanue u
Pa3BHTHE TIOJIOBBIX
KIIETOK

[Ipen3zapopliieBoe pa3BUTHE.
["amerorenes y kuBOTHBIX. [los0BBIE
xeine3bl. OOpa3zoBaHUE U pa3BUTHE
MOJIOBBIX KJI€TOK. CriepMaTtorenes u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.
OmtoioTBOpEeHUE U YMOPHOHAIIBHOE
pa3BuTHe KUBOTHBIX. CI1OCOOBI

OIINIOAOTBOPCHUSA: HAPYKHOC, BHYTPCHHEC.

ITapTenorenes.

JdemoHcTpauuu

Tabumiel ¥ cxeMbl: «['ameToreHesy,
«CTpoeHue SULEKIIETKH 1
CIIepMaTO30HMaa.

OobopynoBaHue: CBETOBOW MHUKPOCKOIT,
MHUKpOIpenaparsl SULEKIETOK U
CIIepMaTO30HI0B.

JlaGoparopHas padora «/3yueHue
CTPOCHHUSI TOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIIpenaparax»

PackpsIBaTh conep:kaHue TEPMUHOB U
MOHSTHUI: TaMETOIE€HE3, CIIEPMATOI€HE3,
OOI'€HE3, CCMCHHUKH, SUYHUKU,
CIIEpPMATOrOHUU, CIIEPMATOLIUTHI,
cruepMaTtruabl, CriepMaTo301/bl, OOrOHUH,
OOLIMTBI, MOJIIPHBIE TENbIIA,

SMIEKIIETKA, aKpOCOMa.

[lepeunciaATh CTaAuKu raMeToreHe3ay
KHBOTHBIX.

OnuceIBaTh NPOLECC FAMETOTEHE3a HETO
nepruoabl, CTPOCHUEC ITOJIOBBIX

KJIETOK.

Pa3znuyath ocoOeHHOCTH criepMaToreHesa u
ooreHesa. ONnuchIBaTh NPOLECCHI
OCEMEHEHUS NOTUIOJOTBOPEHNS, Pa3HbIE
BAPUAHTHI [IaPTEHOreHE3a




10.4

NunuBuayansHoOe
pa3BUTHE
OpPraHU3MOB —
OHTOI'CHE3

NuauBuayaibHOE pa3BUTHE

OpraHu3MOB (OHTOTEHE3).

OMOPHOJIOTHS — HAyKa O Pa3BUTHHU
opranu3MoB. Mopgoecenes — 00na u3
2NLABHBIX NPOOIEM IMOPUOIOSUU.
Konyenyus mopghozcernos u mooenu
mopgpoeeneza. Ctanuu sMOpuoreHesa
JKUBOTHBIX (Ha IpUMEpE JIATYLIKH).
Hpo6nenue. Tunsl gpoOeHHS.
Lemepmunuposannoe u
HeOepMUHUPOBAHHOe OpobIieHuUe.

Fnacmyna, munwvt bnacmyn.

OcobeHHOCTH OPOOICHUS
MJIEKOITUTAIONINX. 3aPOABIIIEBbIC JTUCTKU
(racTpynsuusi). 3aKiIaka OpraHOB U TKaHEH
U3 3apOBIIIEBhIX JIUCTKOB. B3anMHoe
BIIUSTHUE YaCTEll pa3BUBAIOIIETOCS 3apOAbIIIa
(aMOpHOHaNbHASE UHAYKIIMS ). 3aKIaKarjiaHa
CTPOEHUS )KUBOTHOTO KaK pe3yabTaT
HEpapXUYECKUX B3aUMOJICHCTBUI T'€HOB.
BiusHue

Ha SMOpPUOHAIBHOE Pa3BUTHE PA3IMIHBIX
(bakTOpOB OKpYyXKaroueiicpebl.
JleMoHCcTpaLun

[Moptper: X. [lIneman.

Tabmuiel 1 cxembl: «OCHOBHBIE CTaIUU
OHTOTEHE3a».

Oo6opynoBanme: mojenb «L{ukn

Pa3BUTHUS JISITYIIIKH

PackpeiBaTh cozepskaHne TEPMUHOB U
MOHATHUI: OIUIOIOTBOPEHHUE, 3UTOTA,
O1acTomep, aKpOCOMHasi peakLus,
IIPOHYKJIEYC, IAPTEHOTe€HE3, IMOPUOTEHE3,
npobienue, Onactyia, MopyJia, racTpyia,
HElpyna, OpraHoreHes, 3KToIepMa,
Me307epMa,

HHTO/IEPMA, 1I€JIOM, HEpBHAs TPyOKa,

X0pJia, KUIeyHas Tpyoka.

OnpenensTb SMOPHUOHAIBHBINA TIEPUO]T
pa3BUTHS OpraHU3Ma U OIUCHIBATH OCHOBHbIE
3aKOHOMEPHOCTHU Apo0ieHus: — 00pa3oBaHue
OJIHOCJIOITHOTO 3apO/iblilia — OJIacTyJIbI;
3aBUCUMOCTb X0J1a IpO0JICHUS

OT KOJIMYECTBA JKEJTKA B AULIEKIIETKE;
racTpyJsiLUIO0 U OPraHOTE€HE3.

OOBsACHATD dTanbl AMPPEPEeHINPOBKU TKAHEH,
00pa30BaHUs OPraHOB U CUCTEMOPTaHOB.
XapakTepru3oBaTh PETYJISLUIO
HMOPHOHAIIBHOTO PA3BUTHUS;

JETEPMUHALIUIO U SMOPHOHAIBHYIO
WHAYKIHIO; TEHETUYECKUN KOHTPOJIIb
pa3BUTHS.

OO00CHOBBIBAThH BpEIHOE BO3/IEHCTBHE
Ta0auHOTO JIbIMa U aJIKOTO0JIS Ha X0
HMOPHOHAIBHOTO U TTOCTIMOPUOHATIBHOTO
pa3BUTHS OpraHU3Ma YejaoBeKa

10.5

Poct u pazsurne
JKUBOTHBIX

PocT u pa3BuTHE )KUBOTHBIX.
[TocTaMOpHOHATBHBIN TIEPHO.
[Ipsamoe u HenpsiMOE pa3BUTHE.
Pa3zButne ¢ meramophozom

PackprIBaTh coqepkaHne TEPMUHOB U
MOHATHUI: OHTOT€HE3, TOCTIMOPHUOHATILHOE
pas3BUTHE,

MeTamop(ho3, TMINHKA, POCT, CTApEHHE,




y 0€Cri03BOHOYHBIX U T03BOHOYHBIX
JKUBOTHBIX. bruosiornyeckoe 3HaueHue
IPSIMOTO U HENPSMOI'O Pa3BUTHS, X
pacnpocTpaHeHue B ipupoe. Tumst
pocTa KUBOTHBIX. DPaKTOPHI pEryIALUUPOCTa
JKUBOTHBIX U 4esioBeka. Craguu
[IOCTAMOPHUOHAIBHOTO PAa3BUTHS Y
JKUBOTHBIX U 4esioBeka. [lepuonbl
OHTOreHe3a uenoBeka. CTapeHue u cMepTh
Kak OMOJIOTHYeCKHE MPOLIECCHI.
JleMoHCTpaLuu

Tabmuipl u cxembl: «IIpsmoe u

HelpsiMoe pa3BuTue», «Pazpurtue
MaMCKOro xxyka», «Pa3Butue capanun»,
«Pa3BuTHE TATYLIKHY.

IIpakTHyeckas padora

«BpIsBIIEHNE IPU3HAKOB CXOJ/ICTBA
3apOABIIIEH TO3BOHOYHBIX KUBOTHBIX)»

CMEPTb.

XapakTepru30oBaTh MOCTIMOPHOHATBHBIN
MIEPHOJ] PA3BUTHS OpPraHU3Ma U €r0 OCHOBHBIC
bopMmBI.

XapakTepu30BaTh MPsIMOE Pa3BUTHE UETO
MIEPHO/IBI.

N3narate conep:kanue Teopuit

CTapeHUsI OPTaHH3MOB.

OOBACHATH OMOJIOTMYECKHI CMBICIT

pa3BUTHA ¢ METAMOP(PO30M

10.6

Pa3zmHOXeHue n
pa3BUTHE PACTEHUI

Pa3sMHOXKEeHME U pa3BUTHE PACTCHUM.
["amerodut u cnopodur. Meiio3s
YKU3HEHHOM LIMKJIE PACTEHUM.
O6pa3oBaHue Crop B MPOIECCE Mei03a.
["amerorenes y pacTeHuil.
Onnog0TBOpPEHNE U Pa3BUTHE
pacTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIIOIOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHnu3MBl pEryJIALIUA OHTOTE€HE3aY
pPacTeHUI U KUBOTHBIX.
JdemoHcTpanuu

[oprper: C. I'. HaBamux. TaGauist u
CXEMBI: «/IBOMHOE OIIIONOTBOPEHUE Y

PackpeiBaTh cozepskaHne TEPMUHOB U
MOHTHUN: raMeTO(UT, CIOPOUT,
aHTEpUIHNH, APXETOHUH, 3aPOCTOK,
MEracrnopa, 3apOoJbIIIEBbIA MENIOK,
CHUHEPTUAbI, AHTUIIO/IbI, MUKPOCTIOPA,
MBUTBIIEBOE 3€PHO, IBOMHOE
OIIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuH, epro/pl OHTOTeHE3a
IIBETKOBBIX PaCTEHUI.
XapakTepu30BaTh OCOOEHHOCTH OECIIoIOro
1 MOJIOBOT'0 Pa3MHOKEHHSIIIBETKOBBIX
pacTeHui.

Bb1aensiTe 0cOOEHHOCTH MPOTEKaHUS
raMeTOTreHe3a Y IBETKOBBIX PACTEHUI.
OnuceIBaTh MPOLECC TBOMHOTO




LIBETKOBBIX pacTeHui», « CTpoeHue

CEMSIH OJHOJIOJIbHBIX U ABYIOJIBHBIX
pacteHuit», « Ku3HEeHHBIN IIUKJI MOPCKOI
KanycTbl», «KU3HEHHBIA [IUKII MXa»,
«KU3HEHHBIN LUKII TATIOPOTHHUKAY,
«KW3HEHHBIN HUKIJICOCHBI».
JlaGoparopnas pabora

«CTpoeHHe OPraHoB Pa3MHOKEHHUSABBICIIINX
pacTeHun»

OIUIOOTBOPEHUS y IBETKOBBIX PACTCHUN U
OOBSICHATD €ro MPEUMYILECTBA 10
CPABHEHMIO

C OILNIOZIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HNToro uacoB o teme

8

11

Tema «I'eHeTHKa — HayKa 0 HACJIC¢ACTBCHHOCTH U UBMECHYHUBOCTH OPraHu3smMoB»

111

Hcropus cTaHOBICHUAN
pa3BUTHS TEHETUKH KaK
HayKU

1

Uctopus craHOBIICHUS U pa3BUTHUSA
TCHETHUKH KaK Hayku. PaboThl

I'. Mengens, I'. ne ®puza, T. Moprana.
Posp oTeuecTBeHHBIX YUEHBIXB
pa3BUTUU TeHETUKU. PaboOTHI

H.K. Konsniora, H.M. BaBusiosa,

A.H. benosepckoro, I'./[. Kapneuenko,
10.A. ®unumnuenko, H.B. Tumodeena-
Pecosckoro.

Hemoncrpaumu [loprpersl:

I'. Menpens,I'. le @pus, T.

Mopras,

H. K. Konsnos, H. 1. Basunos,A. H.
benozepckuii,

I'. 1. Kapneuenko, fO.

A. OUIHITIEHKO,

H. B. TumodeeB-PecoBckuit

PackpeiBath conepkaHue TEPMUHOB U
MOHSTHI: TeHETHUKA, T'CH.
JleMOHCTpHUpOBaTh 3HAHUS UICTOPUH
BO3HHUKHOBEHMS TeHETHKH.
XapakTepru30BaTh OCHOBHBIE ATAITbI
Pa3BUTHS T€HETUKHU KaK HAyYKU




11.2 | OcHOBHBIC IOHATHUS U 1 OCHOBHbIE TEHETUUECKHUE TOHITHUS 1 PackpeiBath conepkanue TEPMUHOB U
CHUMBOJIbI TEHETUKH CHUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, MOHSATUI: HACIEACTBEHHOCTh, HACJIEIOBAHUE,
aJUIeTbHBIC TeHBI, ATbTCPHATUBHBIC IPU3HAKU, | U3MEHUYUBOCTH, TCHOTHUII, ()CHOTHUII, TEHOM,
JIOMUHAHTHBIN U pEeLIECCUBHBINA MTPU3HAK, JIOKYC, XpOMOCOMBI, aJI€JIbHbIE T€HbI
FOMO3UT0Ta, TETEPO3UTr0Ta, YUCTAs JTUHUS, (aynenu),anpTepHATUBHBIC MPU3HAKH,
ruOpuabl,renorurl, penorur. OCHOBHbIE TOMO3MUTI0Ta, TE€TEPO3UroTa, JTOMUHAHTHBIN
METOJILITEHETHKHU: THOPHUIOJIOTHUSCKU, MIPU3HAK, PELIECCUBHBIN NMPU3HAK, YUCTAsI
LHUTOJIOTHYECKUH, MOJIEKYJISIPHO- JTUHUS, THOPHUIBL.
T€HETUYECKHUM. [Tonp30BaTbCs TEHETUYECKOM
JdeMoHcTpanun TEPMUHOJIOTUEN U CUMBOJIMKOU IS
Tabmuiel: «MeToIbl TEHETUKIY, 3aMMCH CXEM CKPEIIMBAHUS
«CxeMbl CKpelBaHUs».
JlabopaTopHas pabdora
«Jlpo3oduia kak 00BEKT TeHETHYECKIX
HCCIIEIOBAHUID)
Hroro vacos o teme 2
12 Tema «3aK0OHOMEPHOCTH HACJIEACTBEHHOCTHD)




12.1 | 3akoHOMEpHOCTHU Mounoru0OpuaHoe cKpeluuBaHue. PackpsIBaTh copepkaHue TEPMUHOB U
HacJICAOBaHUS ITepBblii 3ak0H MeHiens — 3aK0H MOHSITHII: MOHOTHOPUTHOE
IIPU3HAKOB. eaAnHOo00pa3us rudpuI0B IEPBOTO CKpPEILMBAaHKUE, YACTOTA FAMET,
Monorubpuasoe nokosenus. [IpaBuino JOMMHUPOBaHHUS. JIOMUHUPOBAHUE, PACILECIIIICHUE
CKpEILLMBaHUE Bropoii 3akoH MeHens — 3akoH IIPU3HAKOB.
paclIEeIICHUs IPU3HAKOB. OnuceiBath onbITh . Menaens
[IMTOI0rNYECKHUE OCHOBBI 110 M3YYEHMIO HACJIEIOBAHUS OJJHOM Maphl
MOHOTHOPHIHOTO CKPEIUBAHUS. IIPU3HAKOB y ropoxa nocesHoro.lIpuBoauts
I'umnoresa 4MCTOTHI raMer. (hOpMYITUPOBKH TIEPBOTO UBTOPOTO 3aKOHOB
JleMoHCcTpauuu . Menzens (3aKkOHaeIMHOO0pa3us
Iloprper: I'. Mennens. TrUOpHUJIOB TIEPBOTO
Tabmuiel u cxembl: «IlepBblit 1 BTOpoit IIOKOJICHMS, 3aKOH PACILICIIICHUS
3aKOHBI MeHIens. MIPU3HAKOB) M OOBSICHATD UX
O0opynoBanme: MOJIEb IS LIATOJIOTUYECKHUE OCHOBBI.
JIEMOHCTPALIMU 3aKOHOB CocTaBiaTh cXeMbl MOHOTHOPHIHOTO
e1nHo00pa3usi THOPUIOB IIEPBOTO CKPEILMBAHNS U PEIIATh TEHETUYECKUE
MMOKOJICHHUS 1 PACIICIIJICHUS TPU3HAKOB; 3a/1a44 Ha MOHOTHOPHIHOE
CBETOBOM MMKPOCKOI, MUKpPOIIpenapar: CKpEIVBaHUE
«Apo3odumnay.
IIpakTuueckas padora «3yuenue
pe3yabTaTOB MOHOTUOPUIHOTO
CKpELIUBaHUS Y IPO30(PUIIBI»
12.2 | Anammzupyronmiee AHanuzupylouiee CKpeluBaHue. PackpsIBaTh copepxaHue TEPMUHOB U
CKpELIUBaHHUE. IIpoMeKyTOUHBIN XapaKkTep MOHATUI: aHATU3UPYIOLIEE
Henomnoe HacliemoBaHwus. Pacmiemnnenme CKpEIIMBAaHKE, HETIOJHOE

JAOMUHHPOBAHUC

IMPU3HAKOB IIPU HCITIOJITHOM

JAOMUHHUPOBAHUC, KOJOMHWHHUPOBAHUC.




JIOMUHUPOBAHUHU.

JeMoHcTpan U

TabuuIbl M cXEeMBI: «AHATU3UPYIOIIEEe
ckpemuBaHue», «Henomnoe

CocTaBiATh CXEMbI aHAJIU3UPYIOILETO
CKPEILHUBAHMS U pelIaTh FCHETUYECKUE
3a/1a4u Ha AaHAIU3UPYIOLLEe
CKPEILMBAHKE U HETIOJIHOE

JIOMUHUPOBAHUE» AOMUHUPOBAHNC
12.3 | AurubpugHoe JuruGpunnoe ckpemnuBanue. TpeTuil 3aKoH PackpbiBaTh conep:kaHre TEPMUHOB U

CKpEIIMBaHUE Menenst — 3aKOH He3aBUCUMOTO MOHSATUI: TUTUOPHUIHOE CKPEIIUBaHUE,
HACJIE0BAHUS IIPU3HAKOB. (eHOTUNTNYECKUI paTuKal.
[{uTosmornyeckre OCHOBBI OnuceiBate onbiTel . Mennpens 1o
JUTHOPHUIHOTO CKPEIIUBAHHUS. W3Y4YEHUIO HACIENOBaHUs JBYX Iap
JdemMoHcTpannu MPU3HAKOB y TOPOXa OCEBHOIO.
[loprpert: I'. Menaens. [TpuBOIUTE GOPMYTUPOBKY TPETHETO
Tabmuiet u cxembl: «TpeTuit 3aKoH 3akoHa I'. Menzens (3akoHa HE3aBUCHUMOIO
Mennens». HacJeI0BaHMsI TPU3HAKOB) U OOBACHSATD
O0opynoBanme: MOJIETb IS €ro HUTOJIOTMYECKUE OCHOBBI.
JIEMOHCTpALIMH 3aKOHA [IpuMeHATh MaTEMaTUYECKUI Pacuér ¢
HE3aBHCUMOI0 HACJIeI0BaHUS MOMOIIBIO (PEHOTUITUYECKOTO PaiuKaIan
MIPU3HAKOB; CBETOBOM MUKPOCKOIT; METO/1a IEPEMHOKEHUS BEPOATHOCTEN
MuKponpemnapar «/lpo3oduay. BApUAHTOB PACIICIUICHUS PU3HAKOB Y
IIpakTuyeckasi pabora MOTOMKOB TI0 (D€HOTHITY U TEHOTHUITY.
«I/IsyquI/Ie pEe3yIbTaToOB CocTaBIISITh CXEMBI I[I/IFI/IﬁpI/I)IHOFO
JTUTHOPUIHOTO CKPEITHBAHUSY CKpELIMBAHMS U pelIaTh TeHETUUECKUE
JpO30(UITBI» 3a[jauM Ha TUTHOPUIHOE CKPEIIMBAHKE

12.4 | CuerieHHoe CueruieHHOE HaclIeIOBaHNE TIPU3HAKOB. PackpriBaTh copiepkaHne TEPMUHOB U
HaCJIeI0BaHUE Pa6otel T. Moprana. CrerieHHoe MOHSTUI: CLIETNIECHHOE HACIIEJJOBaHUE,
MPU3HAKOB. HacJeJ0BaHUE F€HOB, HAPYIIICHHE HapyIlEHUs CLETUICHUS T€HOB,




XpOMOCOMHas1 TEOPHUs
HACJIE/ICTBEHHOCTH

CULEIJICHUSI MEXIY T€HAMU.
XpoMOCOMHasI TEOPHS
HACJICACTBCHHOCTHU.
JdemoHcTpanuu

IToptpet: T. Mopras.

Tabauue! ¥ cxeMsl: «CHerIeHHoe
HacJIeI0BaHHE MPU3HAKOB

y APO30(UIBI».

Oo6opynoBanue: MOJEIb

JUISL IEMOHCTPAIIMH CHETIIICHHOTO
HACJICI0BAHMS TTPU3HAKOB.

KPOCCHUHT'OBEp, PEKOMOUHAIHS T€HOB,
TeHETUYECKUE KapThl, MOPraHua.
[TpuBOAUTH (POPMYITUPOBKH 3aKOHOB
Moprana (3akoHa CIeTJIEHHOTO
HACJIEJOBaHMsI T€HOB U 3aKOHA HApYyLICHUS
CHEIUICHUS MEX]1y TeHaMU)U OOBICHITH UX
LIUTOJIOTUYECKHE OCHOBBI.

[lepeuucnaTb OCHOBHBIE TIOJOKEHUS
XPOMOCOMHOW TEOpUU HACIEACTBEHHOCTH.
Pemarp reneTnueckue 3agauu

Ha CILIETJIEHHOE HAcJIeJOBaHUE F€HOB U
HapyIICHUE CIETICHUS MEX/1y TeHaMU

125

I'eneTnka nosa

I'eneruka nmona. XpoMOCOMHBIM
MEXaHU3M OIpeAeIICHUs 1MoJ1a. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI.I'OMOTaMeTHbIN 1
rereporameTHbId noj. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XPOMOCOM.
HacnenoBanuenpu3HakoB, CIIETUIEHHBIX C
MIOJIOM.

JleMoHCcTpaLun

Tabauiel U cxeMbl: «l €HeTHKa moyay,
«Kapuotun yenosekay, «Kapuorun
Tpo30uiIbh», «KapuoTun NTHIED

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSITHUI: ayTOCOMBI, II0JIOBBIE XPOMOCOMBI,
rOMOTraMeTHBIN T0J1, TeTepOraMeTHbIH MOJI.
OOBACHATH XPOMOCOMHBIN MEXaHU3M
OIpeEIIEHNUs 110J1a y OPraHU3MOB.
[TpuBOIUTE IPUMEPHI HACIIEOBAHUS
IIPU3HAKOB, CLIETJIEHHBIX C ITOJIOM.
CocTaBiATh CXeMbI CKPEIIMBAaHUS U PeliaTh
TEeHETUYECKHUE 3a7a4M Ha HACIIE0BaHUE
MIPU3HAKOB, CLEIVIEHHBIXC TIOJIOM.
ITpuBOIMTE IPUMEPHI FEHETUUECKUX
3a0osieBaHUl U 1€(PEKTOB

Yy OpraHU3MOB, CBSI3aHHBIX C [TOJIOBBIMH
XpOMOCOMaMHU




12.6

I'enoTumn xak 2
LIEJIOCTHAS CUCTEMA

I'enoTun Kak 1e€JI0CTHASA CHCTEMA.
[InelioTponus — MHOKECTBEHHOE
JeicTBHe reHa. MHOKeCTBEHHBIH
aytenu3M. Bzaumonencteue
HEaJUICIbHBIX TCHOB.
KomnementapHocts. Onucras.
[Tonumepust.

['eneTnueckuii KOHTPOJIb PA3BUTHUS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a TAK)KE
(hM3HOJIOTHYECKHX MPOIIECCOB,TIOBEICHUS 1
KOTHUTHBHBIX QyHKIM.] eHeTH4eckne
MeXaHU3Mbl CUMOHOTeHe3a, MEXaHU3MBbI
B3aUMOJICHCTBUS «XO3SIMH — MMAPA3ZUTHU
«XO3SIMH — MUKPOOHOMY.

['eneTn4eckue aceKThl KOHTPOJISI U
W3MCHCHUS HACJICACTBEHHOMN
nH(pOpMaIUK B TOKOJICHUSIX KJIETOKU
OpraHU3MOB.

JleMoHCcTpaLun

Tabauibl ¥ cxeMbl: «MHOKECTBEHHBIH
aTenn3My; «BzanMoeicTBIEe TeHOBY

PackpeiBath conepkaHue TEPMUHOB U
MMOHATUH: MHOKECTBEHHOE JICHICTBHE I'eHa
(neiioTpornus),

KOMIUJIEMEHTAPHOCTb, ATTUCTA3,
MOJIUMEPHSL.

Omnpenensats GopMbI B3aUMOICHCTBUS
aJlJICNIbHBIX M HEeaJJICJIbHBIX T'CHOB.
[IpuBOAUTH MPUMEPHI TIIICHOTPOITHOTO
NEeNCTBUS T€HOB.

PenraTte reneTnueckue 3agaun

Ha B3aNMO/ICHCTBHUC HEAIUICILHLIXICHOB

Wtoro yacos no teme 10

13

Tema «3aKOHOMEPHOCTH U3MEHYHBOCTH»




13.1 | U3meHYuBOCTH B3aumopeiicTBie reHoTHIa U CpeabIpH PackpsiBaTh conep:kaHnue TEpMUHOB U
MpU3HAKOB. Buib dbopmupoBanuu (heHoTHIIA. MOHSTUN: U3MEHYUBOCT,
W3MEHYUBOCTH M3MeHYnBOCTH MTPU3HAKOB. HEHACJIeJICTBEHHAsI U3MEHUYHUBOCTD,

KauecTBeHHBIE U KOJTMYECTBEHHBIE HacJaCeACTBCHHAA U3MCHYMBOCTD.
MpU3HAKU. BU1bl ©”3MEHYMBOCTH: CpaBHMBATh HEHACIIECTBEHHYIO
HEHACJICACTBEHHAA 1 HACJIEICTBECHHAS. MU3MEHYUBOCTD C HACJIEACTBCHHOM.
JleMOHCTpAIIUH [TpuBOIUTH MPUMEPHI KAUECTBEHHBIX U
Tabuuibl 1 cxeMbl: «Busl KOJIMYECTBEHHBIX IPU3HAKOB OPraHU3MOB,
U3MEHYUBOCTUY. MPOSIBJICHU M

O0opynoBaHme: )XUBbIC U TepOapHbIC y OPraHM3MOB HEHACJIEICTBEHHON U
AK3EMIUISIPbl KOMHATHBIX PACTEHUN; HACJICJICTBEHHOW U3MEHYUBOCTH

pucyHkH ((hoTorpadun) >KUBOTHBIX

C Pa3IMYHBIMH BHIaMU U3MEHYUBOCTH

13.2 | MonudukanroHHas MoaudukanroHHas 13MeHIUBOCTb. PoItb PackpeiBaTh cosiep>kaHie TEPMUHOB U
U3MEHYHBOCTh cpensl B hopMupoBaHUU TIOHSITHIA: MOAH(DUKAITMOHHAS, VITH

MOJIUGUKATIOHHONH U3MEHUYUBOCTH.

Hopwma peakuuu npusHaka.

BapuanmoHHbli ps 1 BapHallioOHHas
kpuBas (B. Moranncen). CBoiicTBa
MOJU(GUKATIOHHONW U3MEHUYUBOCTH.
JleMoHCcTpaLun

TaOnuibl U CXeMBbl:

«MoauduKaroHHast MU3MEHYHBOCTBY.
OOopynoBanme: J>kuBble M TepOapHble
IK3EMIUTSIPBI KOMHATHBIX PACTCHHIA;
pucyHkH (pororpadun) KUBOTHBIX

C IpUMepaMy MOAH(PHUKAITMOHHOH
M3MEHYHBOCTH.

JlaGoparopHas padora

«HccnenoBanue 3aKkOHOMEPHOCTEN
MOTU(UKAITOHHON H3MEHUYUBOCTH.
[TocTpoeHne BapualiMOHHOTO psijia U
BapHUAIMOHHON KPUBOM»

(deHoTunuyeckast, U3MEHUYNBOCTb,
BApPUAHTA, BApUALIMOHHBIN psI,
BapHallMOHHAs KpUBasi, HOpMa

peakIny Npu3HaKa,

Mo U UKaIIH.

XapakTepu3oBaTh CBOMCTBA
MOJU(UKATMOHHONW U3MEHUYUBOCTH.
IToka3seIBaTh pOJIb yCIOBUI BHEIIHENW CPEbI
B Pa3BUTUH MOJIU(UKAITMOHHON
M3MEHYMBOCTH Y OPTaHU3MOB.

Crpouts BapHallMOHHBIE PSAJIbI U

rpaduK KpUBOi HOPMBI PEaKIIUU MPU3HAKOB Y
Pa3JIMYHBIX OPraHU3MOB




13.3 | 'eHoTHUNIMUECKaS ['eHoTHIIMYECKAS U3MEHYNUBOCTb. PackpeiBath conepkanue TEPMUHOB U
NU3MCHYHNBOCTD. CBOMCTBA Fr€eHOTHUITNYECKOH U3MEHYUBOCTH. MOHSTHHI: KOMOMHATUBHAS N3MCHYHNBOCTD,
KomMmOunaTuBHas BI/II[BI TE€HOTUIINYECKOMU3MEHUYUBOCTHU MyTallMOHHAsA U3MCHYUBOCTD, KOM6I/IHaL[I/II/I,
HU3MCHYHNBOCTDb KOM6I/IHaTI/IBHaSI, MyTallMOHHas. MyTaHI/II/I.XapaKTepI/BOBaTB CBOMCTBa

KomOunartuBHas n3MeHIMBOCTh. Meiio3 u TE€HOTUIIMYECKON U3MEHYMBOCTH.

IIOJIOBOM ITPOIIECC — OCHOBA OnuceiBaTh MEHO3 M IOJOBOW IpoLiecC Kak
KOMOMHATHBHON M3MEHYMBOCTH. OCHOBY  TPOSBJICHUSA y OpraHU3MOB
Ponb koMOMHATHBHOM N3MEHUYUBOCTHUB KOMOMHATHBHOM N3MEHYMBOCTHU.

CO3JJaHUHU I'€CHETUYECCKOI'O pa3H006pagp1;[ B Iloka3siBaTh Ha KOHKPCTHBIX IPUMEPaX poJib
npejeax 0JHOrO BUIA. KOMOMHATUBHON U3MECHUYMBOCTH
JleMoOHCTpAIIUH B CO3/IaHUM T€HETUYECKOTO pa3Hoo0pasus
Tabauub! ¥ cxeMbl: «KKoMOMHATHBHAS OPraHN3MOB B NIPEICIAXOAHOTO BUA.
M3MEHUHMBOCTLY, «Meiio3y, CpaBHHBATh TCHOTHIIHYCCKYIO
«OMm10a0TBOpEHUE» W3MEHYMBOCTh C MOAU(PUKAITMOHHON

13.4 | MyranuoHHas MyTanunoHHasi U3MEHYUBOCTh. BHbI PackpeiBath conepkaHne TEPMUHOB U
M3MEHYUBOCTb. MYTaLUi: TEHHBIE, XPOMOCOMHBIE, MOHATUI: MyTallUl, XPOMOCOMHBIE
3aKOHOMEpPHOCTHU reHoMHble. ClIOHTaHHbIE U nepecTporku (abeppariuu),

MYTallHOHHOT'O VHIYLHUPOBAHHBIE MyTallUU. S 1epHbIE MOJUITION IS, aHEYTUIOUIMS, MyTaHT,

npoiiecca. DMUTeHeTHKA

U UTOIIIa3MATHYCCKUEC MyTalluH.

CoMaruueckue U MoJIOBbIE MYyTallUH.
[IpyuurHBI BOBHUKHOBEHUSI MYyTaIIHil.
MyTareHsl 1 UX BIUSHUE

Ha  OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAI[AOHHOTO  TIpollecca.  3aKOoH
TOMOJIOTUYECKUX PSIAOB

B HacneAcTBeHHOM n3MmenunBoctu (H.H.
Basunos). BuesnepHast U3MEeHUHBOCTH U
HACJICACTBEHHOCTD. JnuceHemuKxa u
INULEHOMUKA,

POJIb dNUSeHeMuUYecKux hakmoposs
HACNe008aHUU U UIMEHYUBOCTNU
GeHomunuyeckux npU3HaKo8

YV Op2aHU3MOS8.

MyTareHsl.

[IpuBOAUTE IPUMEPHI MYyTALINIA,
BCTPEUAIOLINXCS Y Pa3HBIX OPraHU3MOB.
KnaccugunupoBars MyTanuumno
pa3HbIM OCHOBAHMM.

Pasznuyars Ha n300pakeHusX (cxemax,
TabJIUIax ) TeHHbIE MYTAIlUH, XPOMOCOMHBIE
MIEPECTPOMKH Pa3HbIX BUJIOB: JEJIEIHH,
JYTIJIUMKALUHU, TPAHCIOKALUN, THBEPCHH;
T€HOMHBIE MyTalUU.

CpaBHHBATh MEXy COOON MyTaluu
Pa3HBIX BHUJIOB.

XapakTepu3oBaTb CBONCTBA
MyTallMOHHOW NW3MEHYUBOCTH.
Ha3piBaTh NpUYMHBI MyTaLU,




JdemoHcTpannu

[Moptpetst: I'. le ®pus, B. Moranucen, H. U.

Basuiios.

Tabauiel u cxembl: «I'eHeTHUECKHE
3a0oJieBaHuUs YenoBeKay, «Buabl
MyTaLumn».

Oo6opynoBaHue: )XUBbIC U repOapHbIE
AK3EMIUISIPhl KOMHATHBIX PACTCHUI;
pucyHku (dotorpadun) ;KUBOTHBIX

C Pa3MTUYHBIMU BUAAMHU
W3MEHYUBOCTH.

IpakTnyeckas padora

«Mytamuu y 1po30Q bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

BBISIBJISITH UICTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKarolleH cpeie
(KOCBEHHO).

[TpuBOAUTE POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAIOB U
HACJIEICTBEHHON N3MEHUYMBOCTH

H. U. BaBunoBa 1 000CHOBBIBATH €rO3HAYECHUE

JJI TIPAKTUKU CCJILCKOT'O XO03siCTBa

HNToro uacoB o teme

14

Tema «I'eHeTuka yejg0BeKa»

141

I'eneTnka uenoBeka.
MeTtoI1bl METUITMHCKON
T€HETUKU

Kapuorun yenoseka. MexayHapoiHast

nporpamMmma UCCJICAOBaHUA rCHOMaA YCJIOBCKaA.

PackpsIBaTh conep:kaHnne TEpPMUHOB U
MOHATUI: CEKBEHUPOBAHUE, KapTa

Meto1bl H3y4eHUsI TeHETUKNYETIOBEKa:
TCHEAJTOTHYECKHM, OJTM3HEIIOBBIH,
IUTOT€HETUYECKUI, MOMYISIIIHOHHO-
CTaTUCTUYECKUH, MOJIEKYJIISIPHO-
TCHECTUYCCKUM.

CoBpeMeHHOE OIpe/iesIeHHE TeHOTHUIIA:

XPOMOCOMBI, MPOOaH/1, HacJI€ICTBEHHbIE
0osie3HM (MOHOT€HHBIE, TOJIUTCHHBIE, TEeHHBIE,
XPOMOCOMHBIE), MEIUKO- TEHETUYECKOE
KOHCYJBTUPOBAHUE, IOPOAOBAs TUATHOCTHKA,
amHuouenTes.Ilepeuncnsats ocobeHHOCTH
W3YYEHHUs TEHETUKY Y€JI0BEKA U METO/IbI

MTOJTHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUITUPOBAHUE, B TOM YHCIIE

¢ nomonisto IT1[P-ananuza.
Hacnencreennsie 3a001eBaHns
4yeJoBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0oJe3HM yeoBeka. bonesHu

MEIUIIMHCKON TeHETUKH.
XapakTepru3oBaTh METO/IbI U3YUYECHUS
TeHETUKH YeJIOBeKa (TeHeaTOTHUeCKH,
OJIM3HEIOBBIH, IIUTOICHETUYCCKUI,
MOJIEKYJISIPHO-T€HETUYECKHU I,
MONYJIALUOHHO-CTATUCTUYECKUH ).

OnuceiBaTh 1ENH, 3a/1a41 U JOCTUKEHUS
MEXIYHAPOAHOU NporpaMMsl «I'enom
yenoBeka». Pa3nuyaTe Ha M300pakeHUsAX
(cxemax,TabiuIax) KapThl XpOMOCOM

C HacJeJCTBEHHOMN
MPEaPacONOKEHHOCThIO. 3HAUCHHUE
MEIUITMHCKON TeHEeTUKH

B MPEIOTBPAILICHUH U JICYCHUU




reHeTHYECKNX 3a00JIeBaHMIi YeIOBEKa.
Menuko-reHeTH4ecKoe
KOHCYJIbTHpOBaHuEe. CTBOJIOBBIC

kieTku. [ToHSITHE «TEHETHYECKOTO
rpy3a». DTHYECKUE aCTIEKThI
HCCIIEIOBaHUI B 00J1aCTH
pPEIaKTHPOBAHUS TEHOMA U CTBOJIOBBIX
KJICTOK.

I'eneTnueckue GpakToOphI MOBBIIICHHOMN
'—IYBCTBI/ITGJIBHOCTI/I YCJIOBCKA

K (pu3n4ecKkoMy U XUMHYECKOMY
3arpsI3HEHUIO OKPYKAFOIICH CPEIIbI.
['eHeTHueckas mpeapacnoa0KeHHOCTh
YeJ0BEKa K IMaTOJOTHSIM.

JdeMoHcTpanumn

Tabuumipl U cxembl: «KapuoTHIT YeloBeKay,
((MCTOI[BI I/I3y'~I€HI/I$I T'€HETHUKH YCIIOBCKaA»,
«["eHeTnyeckre3adoOIeBaHUA YEIOBEKAY.
IIpakTuyeckas padora

«CocTtaBneHue U aHallu3 POIOCIOBHOM»

(reHeTnueckue, GU3NIECKUE,
CHUKBEHCOBBIC).

OnuchIBaTh METOABI COBPEMEHHOTO
ONpeJIeNICHUsI TeHOTHUIIA OPraHu3Ma:
MTOJTHOTEHOMHOE CEeKBEHHUPOBAHUE,
FeHOTUNHPOBAHUE, B TOM YHCIIE

¢ nomopto [1I[P-ananu3a.
XapakTepru3oBaTh HACJIEICTBEHHbBIE
3a0071eBaHUs YeJIOBEKA U 3a00JICBAHHSIC
HACJIEICTBEHHOM
MIPEAPACIIONOKEHHOCTHIO.

CpaBHHMBATh F'€HHBIE, XPOMOCOMHBIC
00JIe3HH YeIoBeKa U 0OJIe3HU

C HACJICICTBEHHOM
MIPEAPACIIOIOKEHHOCTBIO.
VYcranaBiuBaTh B3aMMOCBSI3b MEXKTY
HACJICICTBEHHBIMH 3200JICBAaHUSIMH YEIIOBEKa
1 UX TeHeTHYeCKo 0CHOBOW.OO0CHOBBIBATh
3HAYCHHE MEIUKO- TEHETHYECKOTO
KOHCYJTbTUPOBAHUS

B MIPEIOTBPALIICHUH U JICUCHUU
HaCJIEICTBEHHBIX 3a00I€BaHUMA

4eJI0BeKa
Hroro yacos o reme
15 | Tema «Cesekuusi OpraHu3IMoB»
15.1 | OcHOBHBIE TOHATHS JlomecTuKanus 1 CeneKIus. PackpbIBaThb ~ copep)kaHHE  OCHOBHBIX
CEIIEKITUI 3apoxIeHUe CeNEeKINU 1 MOHATUI:  CENEeKIus,  JIOMECTHKAIHS,

noMectukanuu. Yuenue H.H.
Basusosa o [{entpax

MPUMUTHBHAS CEJIEKIU,
KOMOWHATHUBHAS CEJICKITUs, COPT,




POUCXOXKACHUS U MHOTOOOPa3Hs
KYyJbTYPHBIX pacTeHHil. PoJib cenekunnun
CO3JJaHUU COPTOB PACTEHUH U MOPOJL
XKUBOTHBIX. COPT, MOpPO/IA, LITAMM.
3aKOH rOMOJIOTHYECKUX PSIOB

B HacJIeACTBeHHOI n3MeHunBocTtrH.U.
Bapuiona, ero 3HaducHue It
CEJICKIITMOHHOM paboThI.
JdeMmoHcTpanumn

IToptpetsl: H. Y. BaBunos,

N. B. Muuypum, I'. /. Kapneuenko,II. I1.
Jlykbsinenko, b. JI. AcraypoB.Tabauiisl u
cxeMbl: «LleHTpbl IPOUCXOXKACHUS U
MHOT000pa3us

KYJIBTYPHBIX PacTEHUI», «3aKOH
TOMOJIOTHUYECKUX PSJIOB

B HACJIEJICTBEHHON U3MEHUYHUBOCTH.
JlabopaTopnas padora

«M3yuenune copToB KyJIbTYPHBIX
pacTeHui ¥ NOpPOJ TOMAITHUX
JKUBOTHBIX)

MOpoJIa, MITAMM.
[lepeunciiaATh OCHOBHBIE ATAMbl PA3BUTHUS
CEJIEKLIMH KaK IIPOoLiecca HHAYKHU.
XapakrepuszoBath coaepxxanue yuenusiH. U.
Basuiiosa o LlenTpax

MIPOUCXOXKACHUS 1 MHOTOO0pa3us
KYJIbTYPHBIX PACTECHUH.

IloxaspiBaTte LIeHTpBI MPOUCXOKIAECHUSA
MHOT000pa3usi  KYJIbTYPHBIX pPacTEHUU
LleHTpBI TOMECTUKALIMH JIOMAIITHUX
JKUBOTHBIX Ha KapTe€ MUPA, CBA3BIBATHUX
MECTOIOJIOKEHUE C OYaramu
BO3HUKHOBEHUS IPEBHEUIITUX
[UBUIN3ALNN.

CpaBHHBaTh COPT, MOPOTY, IITAMMC
BHUJIaMHU-POIMYAMH.

O00CHOBBIBATh 3HAUEHUE 3aKOHA
TOMOJIOTUYECKUX PSOB B

HACJIEICTBEHHOW U3MEHYMUBOCTH

H. . BaBusiosa 111 CENEKIIMOHHOMN
paboTHI.

OrnuchIBaTh NMEPCHEKTUBBI TJOMECTUKALINH U
CO3/IJaHNE HOBBIX COPTOB KYJIHTYPHBIX
pacTeHui, NOpOAIOMAIIHUX KUBOTHBIX U
TaMMOB

MHUKPOOPTraHU3MOB

u
n




15.2

MeTtonapl

CEJICKIIMOHHOMU

pabotel. CoxpaHeHue,
U3y4eHUE 1
HCIIOIL30BaHHUE
TEHETUYECKUX PECYPCOB

MeTopl CeNeKIIMOHHON pabOoTHI.
HckyccTBEeHHBIH OTOOP: MAacCOBBIHM U
WHUBUYAIbHBIN. DTaIbl
KOMOMHAIIMOHHOM CCICKIUH.

Hcnbrtanne npousBoauTenen

1o MoToMcTBY. OTOOp MO TEHOTHUTTYC
MTOMOIIIBIO OIICHKU (DEHOTHUIIA TOTOMCTBA

1 0TOOp IO TEHOTHILY

¢ nomoubro ananmsa JIHK. MckyccTBeHHBIH
MyTareHe3 Kak MeTOCENEeKIIMOHHOM PabOThlI.
PanmanmmoHabIi 1 XUMAYECKHH

MyTareHe3 Kak MICTOYHHK MyTaluily
KYJIBTYPHBIX (hOpPM OpTraHW3MOB.
Hcmonrs30BaHne TeHOMHOTO
pEeIaKTUPOBAHUS U METOIOB
pexoMmOuHanTHbIX JIHK 11t momydyenust
MCXOJIHOTO MaTepHalia JJisl CEJIEKIUH.
[TonydyeHue noJUMION10B.

BHyTpuBHI0Bas rubpuan3amms.
brnu3kopoacTBEHHOE CKpelMBaHNE, UITH
uHOpuauHT. HepoacTBeHHOE

CKpEIIMBaHNE, UITU ayTOPUIANHT.

I'eTepo3uc u ero NpUYUHBI.

Hcnonp3oBanue rerepo3ncan

cenekuuu. OTganéHHas

rubpuauzamus. [Ipeogonenue

Oecromuss ~ MEXBHUIOBBIX  THOPHUIOB.
JloCcTIKeHHST  CEJICKIIMU  PACTeHHH W
JKUBOTHBIX. «3€1EHAS PeGONIOYULY.
CoxpaHeHHe U U3YYCHUE TeHETUYECKUX
PECYpPCOB KYJIbTYPHBIX PACTEHUM U UX JUKUX
poauuen JUTsi CO3/TaHMsI HOBBIX COPTOB U
rudpuI0B

CENbCKOXO3UCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpasierue 2eHemudecKkumu

PackpbIBaTh cofiepkaHue TEPMUHOB U
MOHATHI: HCKYCCTBEHHBIN 0TOOD,
IPOU3BOIUTEINH, SIKCTEPHED,
OIM3KOPOICTBEHHOE CKPELIMBAHNE, WIIH
MHOPHIMHT, HEPOJCTBEHHOE
CKpeIBaHNe, WU ayTOPUANHT, YHCTast
JIUHUS, TETEPO3HC (THOpUIHAS CUJIA),
TF€HOMHO€ PEIaKTUPOBAHUE,
HCKYCCTBEHHBIN MyTareHes, GakTopbl-
MyTareHsbl, HOJUIUIOUAbI, OTAAIEHHAS
ruOpuan3anys, CeKBEHUPOBAHHUE.
XapakTepu30BaTb OCHOBHBIE METO/IbI
CEJIEKLIUU PACTEHUH U KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp ¥ THOpUIU3ALIUIO.
CpaBHMBATh MacCCOBBIM UCKYCCTBEHHbII 0TOOD
C MHIUBUAYaJIbHbIM, [10Ka3bIBaTh X 3HAUCHHE
JUISL CENIEKIINN

KYJIbTYPHBIX PACTEHUH U JOMAIIHUX
JKUBOTHBIX.

[TpuBOIUTH KOHKPETHBIE TPUMEPDI
OTJaJIEHHON THOPUIN3AIIUH B CETIEKIIHH.
OmnuceiBate onwiT I'. JI. Kapnieuenkoro
IIPEO0I0JICHUIO OeCTIIoNus

MEKBH/I0BBIX THOPUIOB.

Pasznuyars Ha n300pakeHusIX (cxemax,
TabJInMLax) y OTAeIbHBIX
IIpeJICTaBUTENIE KOHKPETHOTO COPTA U
MOPO/IbI XO3UCTBEHHO LIEHHBIE TPU3HAKH,
HE00XO/IMMBIE YEIOBEKY.
XapaKkTepu30BaTh POJIb CEIEKIINH

B 0OecreyeHnH PO J0BOIbCTBEHHON
0€3011acCHOCTH YeJIOBEUECTRA.
ITpuBOINTE KOHKPETHBIE IPUMEPHI
JOCTH>KEHUH CeNIEKLIUU KyJIbTYypPHBIX
pacTeHU U JOMAIIHUX KUBOTHBIX




pecypcamu cenbCKOX03AUCEEHHBIX U
NPOMBICIOBLIX ICUBOMHBIX 6 YEAX VIIYUULCHUS
Cyuiecmsyroumux U co30aHUsIHO8bIX HOPOo,
JUHUL U KPOCCOB, 8 MOM HYUCTE C
npUMeHeHUeM COBPEMEHHbIX Memoo08
HAYYHBIX UCCIe008aHULL, Nepedosblx udell U
NnepcneKmuBHbIX MexHON02Ul.
JeMoHcTpan U

[Toprtpetsi: H. U. BaBunos,

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

Ta0auiel ¥ cxeMbl: «MeTobl
cenexkuun», «OTnanénHas
rudpuusanusy, «Myrarenesy.
JlaGoparopHasi pabdora

«M3ydyeHne METOI0B CEIEeKIINU
pacTeHun»

IIpakTHyeckas padora

«I[IpuBuBKa pacteHuil». IKCKypcus
«OCHOBHBIE METOBI UIOCTHIKEHHS
CEJICKIIUM PACTEHUN MKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLUIO, MNIEMEHHYIO
bepMy, COPTOUCTIBITATEIbHBINA YUaCTOK,
B TEIIINYHOE XO35MCTBO,

B 1a00OPATOPHIO arPOYHUBEPCUTETA UITH
HAY4HOTO IIEHTPA)»

B Poccun

Htoro yacoB 1o Teme 4

16

Tema «buoTexXHO0J0rHs U CHHTETHYECKASA OMOJI0THS»




16.1

buorexnomorus xak
HayKa U 0Tpaciib
IMPpOU3BOJACTBA

OOBEKTHI, HCIOIB3yEMbIE

B 6I/IOTGXHOJIOFI/II/I, — KJICTOYHBIC U
TKaHEBBIC KYJIbTYPBHI,
MHKPOOPTaHU3MBbI, X XapaKTEPUCTUKA.
TpaauuuoHHast GHOTEXHOJIOTHS:
xyeboneueHue, moayIeHnue

KHCJIOMOJIOYHBIX ITPOAYKTOB, BUHOACIIMC.

MuxkpoOuonornyeckuiicuate3. OOBEKThI
MHUKPOOHOJIOTHYECKUX TEXHOJIOTH.
[Tpou3BoacTBO OenKa, aMUHOKHUCIIOT
BUTaMUHOB.

JdeMoHcTpanumn

Tabuuisl u cxemsbl: «Mcnonbp3oBanue
MUKPOOPTaHU3MOB B ITPOMBIIIJICHHOM
MIPOU3BOJICTBEY.

JlaGoparopnas pa6ora

«3ydeHne o0bEeKTOB
OMOTEXHOJIOTHI.

IIpakTHyeckas padora

«ITosryyeHre MOJIOYHOKHUCIIBIX
MIPOJTYKTOBY.

Ikcekypeus «buorexHonorus —
Ba)KHEMWILIAsl POU3BOIUTENbHAS CUIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

PackpsiBaTh conep:kaHnue TEpMUHOB U
MOHATHUI: OMOTEXHOJIOTHS, TPATUIIOHHAS
OHMOTEXHOJIOTHS,

MUKpPOOHOJIOTUYECKUI CUHTE3,
MUKPOOHOJIOTHYECKAst TEXHOIOTHSI.
[TepeuncnsaT HaNpaBICHUS
OMOTEXHOJIOTHH; LIETH U 3a/1a4H,
cToslue nepes OMOTEXHOJIOTUEN.
XapakTepu3oBaTh 0OBEKTHI,
UCII0JIb3yEMbI€ B OMOTEXHOJIOTHH, —
KJIETOYHBIC U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IBI
TPaJAULIMOHHON OMOTEXHOIOTUH U
JOCTUKEHUSI MUKPOOHUOJIOIrMYECKOM
TEXHOJIOTHUH.

O060CHOBBIBATH 3HAUECHUE

OMOTEXHOIOTUH

JUISI CEIIbCKOX035IICTBEHHOTOITPOU3BO/ICTBA




16.2

OCHOBHBIC
HaIpaBJICHUS
CUHTETHYECKON
OHOJIOrun

Cozianue TeXHOJIOTui 1 MHCTPYMEHTOB
IeJICHAPABICHHOT OM3MEHEeHHUS 1
KOHCTPYUPOBAHHS F€HOMOB C IIEJIbIO
HOJTY4EHHS OPTaHU3MOB H UX
KOMITOHEHTOB, COJICPIKaIINX HE
BCTpeUaroIuecs

B IPUPO/ie OMOCUHTETUYECKUE ITYTH.
Knerounas unxenepus. Meto bl
KYJbTYPBI KJIETOK U TKaHEH pacTeHui u
*KHUBOTHBIX. Kprobanku. ComaTrueckas

FI/I6pI/I,I[I/I3aI_II/IH W COMaTUYECKUH 3M6pI/IOFCHC3.

Hcnonp30BaHue Tanjaon1oB B CEIEKIUU
pacTeHui.
llonyuenue MOHOKIOHANbHBIX AHMUMEN.

PackpwiBath coepikaHue TEPMUHOB U
MOHSTHIA: KJIIETOUHAs WH)KCHEPHS,
KJICTOYHAas TCXHOJIOTuA, METO
KYJIBTYPBI KJIETOK U TKaHEH,
TOTHIIOTCHTHOCTB, HJIIOpI/IHOTCHTHOCTL,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAIBHOE
pa3MHOXKEHUE PACTEHUH, COMaTHIECKas
rHOPHUAM3ALIMs, TalIONIbI, THOPHIOMBI,
MOHOKJIOHAJIBHBIC U ITOJIMKJIOHAJIBHBIC
aHTHTEJIa, METOJ] TPAHCIUIAHTAIUH SIED,
KIIOHHPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HaHpaBHeHI/IH CHHTGTH‘ICCKOﬁ
OMOJIOTHH.




Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJUKTIOHANbHBIX AHMUME]

6 meouyure. VIcKkycCTBEHHOE
OIUIOAOTBOpEHHE. PeKoHCTpyKLIMS
SIMUEKJIETOK U KIIOHUPOBAHUE
JKUBOTHBIX. MeTOI TpaHCIIIIaHTalUuUsAED
KJIIETOK. TexHonozuu 0300posienus,
KYbMUBUPOBAHUS U MUKPOKIIOHAILHO20
DASMHONCEHUSL CENbCKOXO3AUCTIBEHHBIX
KyIbmyp.

JleMoHCTpaLuu

Tabmuie! u cxembl: «Knerounas
UHKEHEPUs»

OnuceiBaTh Ha KOHKPETHBIX IIpUMeEpax
METO/1bl KJIETOUHON MHKEHEPHH.

IIpuBoguTe  HpHUMEpPHl  KCIOJIb30BAHUSA
MOHOKJIOHAJIBHBIX Y IOJUKJIOHAJIBHBIX
AQHTUTEJ B MEIHULIVHE.

OueHuBaTh  3HaY€HHE  CUHTETUYECKOMN
OMOJIOTUM JUISL  CEJIBbCKOTO XO3sicTBa H
MEIULIMHBI

16.3

XpoMOCOMHas U
TeHHAasl UH)KEHepus

XpOMOCOMHAs M TCHHAsA HH)KEHEPUS.
NckyccTBEHHBIN CUHTES3 T€HA U
KOHCTpyHpoBaHue pekoMOnHaHTHBIXJHK.
Co30aHue mpanceeHHvbix 0peaHu3MOos.
JlocTHXeHus u

MEPCIIEKTUBBI XPOMOCOMHOU U T€HHOU
WHXXEHEPUHU. JKOJOTUUECKUE U STUUECKHE
poOJIeMbl TeHHOM

WHKCHEPUH.

JleMoHCcTpaLun

Tabauipel ¥ cxeMbl: «I eHHas

VHKECHEPUS»

PackpsiBath copepxanrue TEPMUHOB U
MOHSTHIA: TeHHAsI HH)KEHEPUS,
PECTPUKIIMOHHBIE YH/IOHYKJI€a3bl
(pecTpuKTa3sbl), IUMKHE KOHIIBI,
TJIA3MUJIBI, PECTPUKITUS, TUTUPOBAHKE,
Tpa"copmarusi, CKpUHUHT, TPAaHCTEHHBIE
(reHeTHYECKH MOAUPUIIMPOBAHHbIE)
OpTaHU3MBlI.

OrnuchIBaTh METOJIBI PEMTPOTYKTUBHOTON
TEparneBTUYECKOTO KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKON MHXKEHEPUH.
XapakTepu3oBaTh JOCTHKCHUS TEHHON
WHXCHEPUH.

OneHuBaTh 3KOJIOTUYECKUE U
ATUYECKHE TTPOOTIEMBbI KIIOHUPOBAHUS U
CO3aHMSI TPAHCTEHHBIX OPTaHU3MOB,
MEePCIEKTUBBI PA3BUTHSI XPOMOCOMHOM
Y TEHHOW WH)KEHEPUU




16.4

Memununckue
OHOTEXHOJIOTUHU

MeuinacKkre OMOTEXHOJIOIHUM.
Ilocmeenomuas yughposas meouyuna.
I11]P-ouacnocmuka. Memabonommulii
AHANU3, 2eHOYEHMPUYECKULI AHATU3
npomeoma uenosexa OJisk OYeHKu
COCMOsIHUSA €20 300POBbAL.
Hcnonvzosanue cmeonoswix Kiemox.
Tapeemnas mepanus paka.
3D-buounsicenepusi ons pazpabomru
@yHOAMEHMANLHBIX OCHO8 MEOUYUHCKUX
MEexXHON02Ul, CO30AHUAKOMNIEKCHBLX
mKaHeu couemaHnuem mexHol02ull
MpEXMEPHO20 OUONPUHMUHSA U
ckaghghonounea ons pewenusn 3a0ay
NepCOHANUZUPOBAHHOU MEOUYUHBIL.
Co3z0aHnue 8eKMOPHLIX 8AKYUH C YENbI0
obecneueHusi KOMOUHUPOBAHHOU 3AUJUMbL
om 6036youmeneii OPBU, ycmanoénenue
MOJIEKYIAPHBIX

Mexanusmos PyHKYUOHUpPOBaHUs
PHK-cooepoicawux supycos,
8b13b18AIOWUX 0CODO ONACHbLE 34001e8AHUS
4en06eKa U HCUBOMHbBIX

PackpsIBath copepxxaHue TEPMUHOB U
HOHATUI: MEJUIIMHCKAs OMOTEXHOJIOT U,
METa0OJIOMHBIN aHaIN3, TEHOLEHTPUIECKUI
aHaJIn3, IEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHas MEIULMHA.
XapakTepu30BaTh METO/1bI META00JIOMHOTO U
IeHOLICHTPUYECKOI0AHAIN3a; UCII0JIb30BaHUE
CTBOJIOBBIX

ki1eTok; [II[P-muarsocTuky; TapreTyro
TEpaIuIo paka

HNToro uacoB o teme

PeszepBHOE Bpemst

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




11 KJIACC

HaumeHoBaHue
No KomnuectBo OCHOBHBIE BUJIBI AEITEIHLHOCTHA
pa3zienoB U TeM [IporpammHoOe cojiepkanue
/I 9acoB o0yJarmuxcs
y4eOHOT0 IIpeIMeTa
1 Tema «3apoxaeHue U pa3BUTHE IBOJIOIMOHHBIX MPEJICTABJIEHNH B OMOJIOT M)
1.1 DBOIIOIUOHHAS 1 OpomonionHast Teopus Y. lapBuna. PackppiBaTh conepikaHre TEPMUHOB U

teopust U. Jlapuna

[Ipennochuiky BOSBHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HaydHast
nearenbHocTh Y. JlapBuHa.
JdeMmoHcTpamun

IToptpetel: Apucrorens, K. JInnnen, XK. b.

Jlamapxk, 3. K. Cent-Unep,

XK. Krosbe, Y. JlapBuH.

Tabauiet u cxembl: «CucTema )KUBOU
npupojsl (1o K. JIunuero)y,
«JlecTHHIIA )KUBBIX CYIIECTB(TIO

Jlamapky)», «MexaHusm

(hopmMupoBaHUS TPUCTIOCOOTCHUITY
pacTeHUH U KUBOTHBIX

(mo Jlamapky)», «KapTa-cxema mapuipyra
nyremectsus Y. JlapsuHay,

«Haxonku Y. /lapsuna»

MOHSATUI: KPEALIMOHU3M, BU], CHCTEMAaTHKa,
OuHapHas HOMEHKJIATypa,UCKYCCTBEHHAs
cucrema

KJIaccu(UKaIluy OpraHu3MOB,
HCTOPUYECKHUI METO/, JapBUHU3M.
XapakTepu3oBaTh B3IJIsAbl APUCTOTENS,
Owmnenoxkia, JlykpenusKapa, [x. Pes Ha
pa3BUTHE )KUBOW TPUPOJIBI.

OuenuBats Bkaajg K. JIunuess

pa3BUTHE OMOJIOTHH.

CpaBHuUBaTh B3IJIS1IbI HA BUJ U 3BOTIOIMIO K.
JIunnes, XK. b. Jlamapkau Y. /JapBuna.
Kpurnuecku oneHnBarth

KpEaIMOHNUCTCKUE B3IJISIIbI HA )KUBYIO
PUPO.Y.

[lepeuncnars KynbTypHO-UCTOPHUUECKHE

Y €CTECTBEHHO-HAyUYHbIE IIPEIIOCHUIKI




MIOSIBJICHUS D BOJIFOLIMOHHON Teopun'.
HapBuna.

OnuceIBaTh poJIb HCTOPUUECKOTO

METOJa.

M3marats CyImHOCTb 3BOJIIOLIMOHHON
teopuu Y. JlapBuna.

HaseiBaTe ocHOBHBIE (pakThl Onorpadun'.
JlapBuHa 1 3Tanbl CO31aHUS UM
IBOJIFOLINOHHOMN TEOPUHU

1.2

JBrxymue

CHIJIbI

3BOJIFOIMHK BHUJOBIIO

Y. {apBuny

JIBM>KyIIIHE CUITBI BOTIOIUHU BUIOBIO Y.

JapBuHy (BbICOKasi MHTEHCUBHOCTh
Pa3MHOKEHHUSI OPTraHU3MOB,
HaclleICTBEHHAasi U3MEHYMBOCTh, O0ph0Oa
3a CYIIECTBOBAHUE, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD).
JdemMoHcTpanuu

IMoptper: Y. JapBuH.

Tabauie! u cxembl: «Dopmbl 00pbOBI3a

cyuiectBoBaHue», «Ilopoasl romyoei»,
«MHoroo0pa3zue

KYJIBTYpHBIX (DOPM KaIryCThbI»,
«ITopoas! JOMAIIHUX )KUBOTHBIX»,
«Cxema 00pa30BaHMsI HOBBIX BUI0B(II0
Y. JlapBuny)», «Cxema COOTHOIICHUS
ABVXXYIIUX CUJT

IBOJTIOLIHH

PackpsiBath copepkaHne TEPMUHOB U
MOHSTHI: HACIEICTBEHHOCTh, U3MEHUYUBOCTb,
UCKYCCTBEHHBIN 0TOOD,00pKOa 3a
CYIIECTBOBaHHE, €CTECTBEHHBII 0TOOD.
N3marate CymmHOCTh y4EHHUS

Y. lapBuHa 00 UCKYCCTBEHHOM OTOOpE.
XapakTepu30BaTh JIBUKYIIHE CUTIBI
HBOJIIOIIMU BUJIOB 1O J{apBUHY.

[TpuMeHsITh 3HaHUS O ABMKYIIMX CHIIAX
SBOJIFOLIMY BHUJIOB 110 JlapBUHY

JUIs OOBSICHEHUSI MHOT000pasus BUAOB,TOPOJT
JIOMAITHUX JKABOTHBIX M COPTOBKYJIBTYPHBIX
pacTeHuit




1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETHYECKOU TEOPUH PackpsIBath copepxxaHue TEPMUHOB U
CHHTETUYECKOU sBomonuu (CTD). HeirpansHas Teopust MOHATUI: JAPBUHU3M, MYTall1H,
TEOPHUH IBOJIIOLNU sposonvi. COBpeMEHHAst 3BOIIOLIMOHHAS MyTalMOHHBIN ITPOLIECC.

ouosorus. OOBACHATH NPUYMHBI KPU3HCA
3HaYEHUE HBOJIOLMOHHON TEOPUHB JapBUHU3MA.
(hOpMHPOBAHUYN E€CTECTBEHHO- HAYYHOMH OO00CHOBBIBATh 3aKOHOMEPHOCTD
KapTUHBI MUDA. TpaHcpopmalu JapBUHU3MA
JeMoHcTpanumn B CUHTETUYECKYIO TEOPUIO IBOJIIOLIMU
[Moprpetsr: C. C. YeTBeprKoB, (CTD).
W. U. llImansraysen, [ix. Xomaeits, /1. K. N3narate ocHOBHBIE noo0xkeHus CTO.
Bensies. Onenusats Bkaan I'. [le @pusa,
Tabnuikl u cxembl: «OCHOBHBIE C. C. YerBepukosa,
II0JIO’KEHUSI CUHTETUYECKOU TEOPUU W. W. Imaneraysena, /. K. bensiepas
SBOJTIOLIHI ¢dopmuposanue CTO.
OnenuBats 3HaueHue CTO
B ()OPMHUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHOMN KapTUHBI MUpa
Hroro yacos o teme 4

2 Tema «Mukpo3BoTIOLUS U €€ pe3yabTaThD»

2.1 | Dramnsl 3 [Tonmynsanus Kak a1eMeHTapHasi €IMHULA PackpeiBaTh cozepskaHne TEPMUHOB U
HBOJIIOLINOHHOTO sBosOIIMH. COBPEMEHHBIEMETOIBI MOHSITHI: MUKPO3BOJIIOLMS,
npolecca: OLIEHKU T€HETHYECKOT0 pa3HOO0pasus u MaKpO3BOJIIOLMS, MyTallH, MOMYJISILINS,
MUKPO3BOIIOLUS U CTPYKTYpBbI KOMOUWHAIMK T€HOB, TeHO(OH/I, dJIEMEHTapHOE
MaKpO3BOJIIOIHS. nonynsuuil. I3menenue renopona HBOJIIOLIMOHHOE sIBJIEHUE. XapaKTepH30BaTh
HOHy.]'IfH.[I/IH - MOMYJIAHUU KaK 3JICMCHTApPHOC MHKPOISBOJJIIONUIO KAK3Tall IMOABJICHUA
3JIEMEHTapHast 3BOJIIOIIMOHHOE SIBJICHUE. 3aKOH MPUCTIOCOOICHUIN U

€IMHHIIA DBOJIIOLUN

TCHCTUYCCKOI'O PaBHOBCCHA

BH1000pa30BaHMsI.




JIx. Xapau, B. Baitn6epra.
JdemMoHcTpanuu
Tabnuie! u cxeMbl: «MyTannoHHas

U3MEHYUBOCTHY, «llomymnsinonnas
CTPYKTYpa BUAa», «Cxema nposiBIICHUS
3aKoHa Xapau—BaitHOepray.
JlaGoparopHasi pabora

«BpIsiBIEHNE U3MEHYHBOCTH Y 0COO€EH
OJIHOTO BUJIa»

XapakTtepu3oBaTh NOMYJISALUIO KaK
AIIEMEHTAPHYIO €IMHUILY IBOJIIOLIUU.
[lepeuncnars NpU3HAKU UI€ATBHOMN
MOMYJISILIUKA U OOBSACHATH YCIOBHS
BBITMIOJTHEHUS 3aKOHa Xapau—

Baitnbepra.

[TpuMeHsTh UMeroLUeCs 3HAHUS

JU1s1 OOBSICHEHUS IPUYMH U3MEHYUBOCTHY
ocobeil oHOro BUA

2.2

DJleMeHTapHbIe
(aKkTOpBI SBOIIOLUU

DnemeHTapHbIe GaKTOPHI (ABMKYIIHECUIIBI)
3BOIIOIIMH. MyTallmOHHBIN TPOIIECC.
KomOunatuBHas n3MEHYMBOCTD. J[peiid
TeHOB — ClTydaifHble HeHAIIPaBJICHHBIE
W3MEHEHUS 4acTOT aJulesien

B nonynsauuax. ¢ eKT ocHOBaTeNs.
Dppexm 6ymuLiounoco copaviuika.
CHuodicenue 2enemuiecko2o pasHooobpasusi:
npuyunsl u credcmaus.llposenenue
aghgpexma Opetigha 2eHo6 8 OONLUIUX U MATIBIX
NONYJAYUSX.

Murpaunu. M3o0msums nonyasaimui:
reorpadudeckas (mIpoCTpaHCTBEHHAs),
Ouosornueckasi (penpolyKTHBHAS).
JdemMoHcTpanuu

IMoptpeTtst: C. C. YeTBepukoB,d.

Maiip.

PackpbIBaTh copepxaHrue TEPMUHOB U
MOHSITUI: MYTaI[MOHHBIN TTPOIIECC,
KOMOHMHATHUBHASI U3MEHUUBOCTb,
MOMYJSIIIMOHHBIE BOJHBI, Ipei( reHoB,
MUTPAIH, U30JISIIHS, Teorpaduueckast
(mpocTpaHCTBEHHAsI) U3OJISILIMS,
Oounonornueckas (pernpoyKTUBHAs) N30SI,
a¢ ekt ocHoBaTeNs, 3PPEKTOYTHIIOUHOTO
TOPJIBILIKA.

XapakTepu3oBaTh dJIEMEHTAPHBIE

(bakTOphI (ABUKYIIINAE CUITBI) BOJIOIIIH.
Ouenubars Bkiag C. C. YerBepukosa, J.
Maiipa B pa3BUTHE 3BOJIOLIMOHHOIO YUCHHUS.
OOBACHATH MPUYNHBI HEHATIPABIEHHOTO
JIEWCTBHSI DJIEMEHTAPHBIX YBOTIOIMOHHBIX
(hakTopoB.

[IpuMeHATh UMEIOIINECS 3HAHUS




Tabauiel ¥ cxembl: «/[BrxKyiue cuibl

IBOJIIOLIMMY, «IKOJOTHYECKast

W30JISLMS TOMYJISIUN CeBaHCKOM (openny,
«["eorpaduueckas N30IALUSITUCTBEHHULIBI
CUOMPCKOM M JIMCTBEHHUIIBI JayPCKOi»,
«ITonynsMOHHBIE BOJIHBI YHUCIIEHHOCTH
XHUIIHUKOB U KEPTB»

O JIBMOKYIIUX CUJIaX 3BOJIIOLIUA

JUTsl OOBSICHEHUS IPUYHH pa3HOOOpa3us
reHo(hoH 1a OMYJISAIHUA OTHOTO BH/IA

2.3

EcrecTBeHHBIN
otbop —
HaIpaBJISTIOITU N
(hakTOop SBOJIOLHH

EcrecTBenHbIi 0TOOp —

HaIPaBJISIOMUHA (DAKTOP IBOJTIOLIHH.
DopMBI €CTECTBEHHOTO 0TOOpAa:
JBUKYIIUH, CTAOUITU3UPYIOLINH,
pa3pbIBAOIKN (AU3PYNTUBHBIN).
[TonoBoii otrGop. Bo3HuKHOBEHHE U
SBOJIIOIUSA  COIMAJIBHOTO  IOBEJCHUS
JKHBOTHBIX.

JdemMoHcTpanuu

Tabuiel ¥ cxeMbl: «CxeMa JIeHCTBUS

€CTECTBEHHOT0 0TO0pay», «PopMbl 60pHOBI
3a CyILLIECTBOBAHUE,
«MHaycTpranbHbIi METTAaHU3MY,

«KuBrnle UCKOIIaeMbIE»

PackpeiBaTh coaep)kaHUE TEPMUHOB U
MOHSATUI: €CTECTBEHHBIN 0TOOD,

IBIOKYIIUI  0TOOp,  CTaOMIM3HPYIOIIMIA
0oTOOp, pasphIBalOIIUA  OTOOp, IOJOBOM
oTOOP.

XapakTepu30BaTh €CTECTBEHHBIH O0TOOp Kak
JBIKYIITYIO W HATTPABJISFOIIYIO CHITY
ABOJTIOIIUH, €T0 (DOPMBI.

Pasmuyate  (OpMBI  €CTECTBEHHOTO
orOopa B MOMNYJSAIUSAX, MPUBOIUTH
MPUMEPHI JEHCTBUS B MOMYIAIUAX HOpM
€CTECTBEHHOTO 0TOOpA.

OOBACHATH IPEIMOCHUTKH JTSI ICHCTBHS
JBIDKYIIEH W CTaOUIU3UpYIOIIei hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHUBATH (OPMBI €CTECTBEHHOTO

oT0OOopa, J1e1aTh BEIBOJIBI HA OCHOBE
CpaBHEHHSI.




IIpuMeHATs NMEroIUMeCs 3HAHUSIO
€CTECTBEHHOM 0TOOpe

JUis OOBSICHEHUS TIPOLIECCOB,
IIPOUCXOJSAIINX B MOMYJISLUAX BUJOB
OpraHu3MOB

2.4

[TpucnocoGeHHOCTD
OpPraHU3MOB KaK
pe3ynbTaT
MHKPO3BOJIOIHH

[TprucnocoOIeHHOCT OPraHU3MOB KaK
pe3yabTaT MHUKPOIBOIIOIHH.
Bo3HukHOBeHUE npucnocodaeHuiy
OpraHu3MoB. ApoMOpQO3bI U
uanoananrtanuu. [Tpumepst
MPUCTIOCOOICHNH Y OPraHU3MOB:
Mopdoorudeckue, GU3N0IOTHIECKHE,
OMOXHMUYECKHE, ITOBEICHYCCKHUE.
OTHOCHUTENBHOCTh MPUCTIOCOOIEHHOCTH
OpPTaHU3MOB.

Jdemoncrpanuu

TabuuIlbl 1 CXEMBI:

«[ToxpoBHUTENBCTBEHHAS OKpAcCKa
JKUBOTHBIX», «IIpenynpexnaromas
OKpacCKa )XUBOTHBIX»,
«DPU3NOJIOTHYECKHUE a/IalITAIIUN»,
«IIpucnocobaeHHOCTh OPraHU3MOB Heé
OTHOCHUTEIIBHOCTB.

O0opynoBanme: repbapuu pacTeHUIA;
KOJUJICKITMHM HACEKOMBIX; Uydelia ITHIT 1
3BEpEN C MpUMepaMu pa3IudHbIX
MIPUCITOCOOJICHUH.

PackpeiBath conepkanue TepMuHA
IPUCIIOCOOIEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
WIM0aIaNTaLHs.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
MPUCTIOCOOJICHHUI OpraHu3MOB
(Mmopdonoruyeckue, GU3NOIOrHICCKUE,
OMOXMMHUYECKHE, TIOBEICHYECKHE).
OOBACHATH MEXaHNU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUH Y OPTraHU3MOB.
[TpuBoUTE MpUMEpPHI ApOMOP(PO30B U
WJIMO0AIaNTallui Y PACTEHUHN U
KUBOTHBIX.

OOBACHATDH posib apoMop(}o30B

B OCBOCHUH OpPraHU3MaMHU HOBBIX CPE/l
obuTaHusl.

OOBICHATH POJTH UIAUOATANTAIIUIB
MPHUCTIOCOOJICHIH OPTaHU3MOB K
KOHKPETHBIM YCIIOBUSIM CPEJIBI.
Jloka3bIBaTh OTHOCUTENBHBIN XapakTep
MPHUCTIOCOOJICHHOCTH M MPUBOJIUTH
MpUMepbl OTHOCUTENIbHOCTH aAaNTalui.




JlabopaTopHasi padorta
«IIpucnocobnenuss oOpraHusMoB M HX
OTHOCHUTEJIbHAs 1€JIeCO00Pa3HOCTh.
JlabopaTopHasi pabora

«3yuenune apomopdo30B u
HUJIMOAIANTAIlUi Y PAaCTEHUM U

KHUBOTHBIX»

PackpeiBaTh 3HaYCHUE JBUKYIINX CHIT
IBOJIIOINH B (HOPMUPOBAHUU
MIPUCTIOCOOICHUI

2.5

Bupn, ero kpurepuu u
CTPYKTypa

Bupn, ero kpurepun u CTpyKkTypa.
JdeMmoHcTpamun
Tabauie! u cxembl: «Kpurepuu Buaa»,

«Bunpl-nBoitHukmn», «CTpyKTypa BUaB
IPUPOJIEY.

O0opynoBanme: repbapuu pacTeHUIA;
KOJIJICKIIUM HACEKOMBIX; Uyyelia NTULl 1
3Bepeil pa3HbIX BUJIOB.

JlaGopaTopHas pabora

«CpaBHEHUE BUIOB

10 MOP(pOIOrHUECKOMY KPUTEPUIO)

PackpsiBaTh conep:kanre TEPMUHOB U
MIOHSTUIN: BUJI, KPUTEPUHU BUJIA,
oJIMMOp(u3M, BUBI-IBOWHUKH, apealt,
9KOJIOTUYECKAs HUILIA, TONYJISLHUSL, BUIOBOU
KapUOTHIl, KOCMOIIOJIUTHI, SHJIEMHUKH,
MOABUbL, SKOTHUIIBI.

XapakTtepu3oBaTh KpUTEPUHU BUA
(MopdonornyecKuii, FTeHETHUYECKUH,
OMOXMMHMUYECKUH, TeorpapuiecKuii,
9KOJIOTUYECKUM, OMOXUMUUECKHIN).
OOBICHATH HEOOXOAUMOCTD
HCII0JIb30BaHUSI BCE COBOKYITHOCTH
KPUTEPUEB JJIs ONIPEIEICHUS BUIOBOM
MIPUHAJICKHOCTH OpraHUu3Ma.

[lepeuncnarb OCHOBHBIE

BHYTPHUBHUOBBIE TPYIITUPOBKHU.

OOBICHATH TPUYUHBI CYIIIECTBOBAHUSIMOHO-
Y TIOJINTUITHYECKUX BHJIOB.

CpaBHuBaTh BUJIBI TIO

MOP(OIOTHIECKOMY KPUTEPHIO




2.6

BunoobpazoBanue kak
pe3yabTaT
MHKPO3BOJTIOLIHH.
CBsi3b
MHKPOIBOJIOIHU U
AMUACMHUOIOTUH

BunooOpa3oBanue kak pe3yabTaT
MUKpO3BOJIOUUHU. M3omsus —

KJIt0ueBoil (pakTop BumoodpazoBanus.Ilyru
U coco0bl BUA000Opa30BaHUS:
ajutonatpuieckoe (reorpaduyeckoe),
CUMIIaTPUYECKOE (3KOJIOTUYECKOE),
«MTHOBEHHOE» (TIOTUTLION TA3AIIHS,
rubpuamzanys). JmuTenbHOCTb
IBOJIFOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl HOpMUPOBAHUS
Ouooruueckoro pasHooodpasus. Pomib
SBOJIIOIIMOHHOW OMOJIOTUH B

pa3paboTKe HayYHBIX METO/IOB
COXpaHeHHUs 6ropa3zHo00pasusl.
MUKpPO3BOTIOLMS U KOIBOJIFOLUS
Mapa3uToOB U UX X035€B. MeXaHU3MbI
(dhopMUPOBaHHS YCTOWYUBOCTH

K aHTUOUOTUKAM U CITIOCOOBI OOPHOBIC HEM.
Jdemoncrpanuu

Tabnuiel u cxembl: «CriocoObI

BH1000pa3zoBanusy, «I eorpaduyeckoe
BHUI000pa30BaHKE TPEX BUIOB JIAH/BIIICH,
«DKOJIOTUYECKOE BIUI000pa30BaHKE BUIOB
CUHHUIIY,

«[Tonumnonnel pacrenuii», «KamyctHo-

peneyHbId THOPHUIY.

PackpbiBaTh conep:kanre TEpPMUHOB U
MOHSTHIA: BU000pa30BaHUE, U30JISIIHS,
KODBOJIIOLIHSL.

XapakTepu30BaTh BH1000pa30BaHUECKAK
Pe3yNbTaT MUKPOIBOIIOIHH.

OOBSCHATH POJIH H3OJISIUU

B 00pa30BaHUM HOBBIX BHJIOB.
XapakTepu3oBaTh pa3InIHbIE CIIOCOOBI
BHUJ1000pa30BaHus (AJIJIONIaTPUUECKOE,
CUMIATPUUYECKOE).

[IpuBOANTH KOHKPETHBIE IPUMEPHI BUJIOB,
00pa30BaBIINXCS PA3TUYHBIMUCIIOCOOAMHU.
[TpuMmeHsITh 3HaHUS CIIOCOOOB
BUI000pa30BaHus Al OObSICHEHUS
MPUYKUH MHOTO0Opa3usi BUIOB.
OOBICHATH BOBHUKHOBEHUE
YCTOMYMBOCTH MaTOT€HOB

K aHTHOMOTHKAM




Oo6opynoBanue: repbapun pacTeHUN
ONMU3KKUX BUIOB, 00pa30BaBIIUXCS
pa3IMYHBIMU ClIOCO0aAMU
Hroro yacos 1o reme 14
3 Tema «Makpo3BoIIOLUA H €€ pe3yabTaTbD)

3.1 | MakposBororusi. 1 MeToabl U3ydeHHst MaKpO3BOITFOIHH. PackpeIBaTh cofepkaHne TEPMUHOB U
[TaneonTonoruyeckue [TasieoHTOIOTHYECKHE METO bl U3YUEHUS HOHATHUI: Makpo3BotoLus (puorenes),
METO/bI U3yUEHUs sBomorun. Ilepexoansie popmel u nepexoaHble (GopMel, GUIOreHeTUYECKe
9BOJIIOLIUH (uoreHeTUYECKHE PsiJibl OPraHU3MOB. Psi/ibl, AJIEOHTOJIOTUSI.

JleMoHCcTpanum XapakTepu30BaTh MAKPOIBOJIIOLUIO KaK
Talauie! 1 cXeMbl: HaJBHUI0BYIO 3BOJIIOLMIO0 00pa30BaHUs
«DUNOreHeTUHYECKHUM PSJI JTOLIAIN, KpYIIHBIX TAKCOHOMWYCCKHUX CAMHUII.
«ApxeonTepukcy, «3Bepo3yosble OOBACHATE 3HAUCHHE
stmepby, «Crerouedans, MAJICOHTOJIOTMYECKUX MCCIIEIOBAHUIIIIS
«PuHHOPUTEHD), «CeMEHHBIE MoTy4eHUs (PaKTOB SBOIIONHH
HanOPOTHUKIY. OpraHM3MOB.
OGopy10BaHHE: KOLIEKIHH, [TpuBOANTE MPUMEPBI OPraHU3MOB,
repGapuH, MyJIsKH HCKOMAEMBIX OTHOCSIIUXCS K EPEXOIHBIM (hopMaMm.
OCTATKOB OPraHH3MOB HaspiBaTh rpynmnsl OpraHu3MoB,
JUTSI KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTUYECKUE PAJIbI.
CpaBHHMBaTh MPOLECCHI
MaKpOABOJIIOIMH U MUKPOIBOJIIOLIUU

3.2 | buoreorpaduueckue 1 Broreorpadudeckne MeTOIbI U3yYSHHS PackpbIBaTh conepkaHne TEPMHHOB U
METO/IbI U3yYCHHS sBomorun. CpaBHeHue Gaopsl 1 NOHATHUI: Ouoreorpadusi, SHAEMHUKH,
9BOJIIOLIUU (ayHbl MaTEPHKOB U OCTPOBOB. PEITUKTHIL.




Buoreorpaduyeckue obmactu 3emiu.
BuIbI-9HIEMHUKH U PETAKTHI.
JdemoHcTpauuu

TabyuIIbl U CXEMBI:

«buoreorpaduueckre 30HbI 3eMITNY,
«/lpeiid KOHTUHEHTOBY, «PeTUKTHI.
Oo6opynoBanue: repbapuu; KOICKIIUU
HACEKOMBIX

OO00CHOBBIBATH 3HAYCHUE

ounoreorpadun 11t U3YyICHUS

IBOJIFOIIUH OPTaHU3MOB.

[Tepeuncnare Ouoreorpaduyeckue 00IacT
3eMiIH U OOBSICHATH IPUYHUHBIMX BBIICICHUS.
CpaBuuBats ¢uiopy u payHy MaTepuKOBH
OCTPOBOB, PACTCHHUS U KHUBOTHBIX Pa3HBIX
ouoreorpaduueckux oodsacreit. [[puBoauTh
MIPUMEPBI PEIIMKTOBBIX OPraHU3MOB, BUIOB-
9HJIEMHUKOB.

OOBSCHSTD IPUYMHBI COXPAHECHUS

BUJIOB DHJIEMHUKOB U <OKHBBIX
HCKOITaEMBIX»

3.3

DOMOpHOIOTHYECKHE 1
CPaBHHUTEIHHO-
Mophonoruueckue
METO/IbI U3yUYCHHS
HBOJIOLIUU

OMOpPHOIOrMYECKHUE U CPAaBHUTEIBHO-
MOpP(OJIOTHUECKUE METO bl U3YUEHUS
9BOJIIOIUH. [ 'eHeTHuecKre MeXaHU3MBbI
HBOJIIOIIUM OHTOTEHE3a U MOSBICHUS
HBOJIIOIIMOHHBIX HOBILIECTB.
I'omMosorryHbIe ¥ aHAIOTUYHEIE OPTaHEI.
PynumeHnTapHbIe OpraHbl HATaBU3MBI.
MonekynapHO- TeHETUYECKUE,
OMOXMMHUYECKHE I MaTEMAaTHIECKHE
METObI U3Y4YEHUSIBOIIOIIH.
I'omosoruyHbIE TEHBI.

CoBpeMeHHbIE METObI TOCTPOCHUS
(UIIOreHEeTUUECKHUX ICPEBBEB.

PackpsIBaTh conepkaHre TEPMUHOB U
MOHATHUI: SMOpHOIIOTHsL, MOP(OIIOTHS,
rOMOJIOTHYHBIE ¥ aHAJIOTUYHbIE OPTaHbI,
PYAMMEHTBI, aTaBU3MBbl, OHOXMMHUYECKasI
TOMOJIOTHSL.

XapakTepu3oBaTh IMOPHOIIOTHIECKHE,
CPaBHUTEIHLHO-MOP(OIOTHUECKHE,
MOJICKYJISIPHO-TE€HETHYECKHE,
OMOXMMHUYECKHE, MATEMATHICCKHE METOIBI
U3yUYEHHsI SBOJIIOLINH.

OOBsACHATH 3HAUEHUE YIMOPUOJIOTHH,
CPaBHUTENbHOW MOP(OJIOTHH,
MOJICKYJISIPHOM T€HETHKH, OMOXUMUH,




XPpOMOCOMHBIE MYTALIMH U HBOJTIOIUS
T€HOMOB.

JdemoHcTpauuu

[optpetsl: K. M. bap,

A. O. Koanesckuii, @. Mrosiep,d.
T'exkerns.

Tabauiel U cxeMbl: «HavanpHble cTagun

SMOpPUOHAIIBHOTO Pa3BUTHS

MTO3BOHOYHBIX KUBOTHBIX),
«["OMONIOTHYHBIC ¥ AHATIOTUYHBIE OPTaHBD»,
«PynuMeHTs», «ATaBU3MBI,
«XpOMOCOMHBIE HAOOPBI YeTIOBEKA U
MIMMIIaH3e».

O0opynoBanme: KOJJIEKIIMU, TepOapuu,
MYJISDKA TOMOJIOTUYHBIX,aHAJIOTHYHBIX,
PYAMMEHTapHBIX OPraHOB U aTaBU3MOB

OronH(OPMATUKH JJIS H3yICHUS
3BOJIFOLIUN OPTraHNU3MOB.

Ouenusats BkiIag A. O. Kosaizesckoros
Pa3BUTHUE 3BOJIIOLIMOHHOIO YUYCHHUS.
OnuceIBaTh FTEHETUYECKUE MEXAHU3MBbI
ABOJIIOLIMM OHTOTEHE3a U MOSIBIICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOAUTH IPUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y PA3JIMYHBIX
OpPraHU3MOB M OOBSCHATH IPUUUHBI UX
MOSIBJICHUS.

[IpuBOANTH MpUMEPHI TOMOJOTUYHBIX U
aHAJIOTUYHBIX OPraHOB.

CpaBHHMBaTh CTPOCHUE OPTAHOBY
OpPraHW3MOB Pa3HBIX

CHUCTEMaTUYECKHUX TPYIII.

[TpuBOIUTE IPUMEPHI OMOXUMUYECKONN
TE€HHOW T'OMOJIOTHH.

OnenuBaTh 3HaUYCHUE OMONH(DOPMATUKH IS
M3Yy4YEHUs1 3aKOHOMEPHOCTEMN

ABOJTIOIAN

3.4

Oo1me
3aKOHOMEPHOCTH
3BOTIOLMA

O0111e 3aKOHOMEPHOCTH (TIpaBuUIIa)
9BOIIOLUH. [IpuHyun cmenvl QyHKyui.
HeobOpatumocTs 3BOTIONINH.

AnantuBHas paauauus. HepaBHOMepHOCTD
TEMIIOB HBOJIIOLIUH.

JdemoHcTpauuu

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATHUI: cMeHa (PYHKIIMI OpraHoB,
HEOOPaTUMOCTH DBOJIIOIINH, aJalITHBHAS
paauanys, HepaBHOMEPHOCTh TEMITOB
SBOJIIOLIMH, YEPETOBAHUE TJIABHBIX
HaMpaBJICHUN SBOJIIOIUH.




Tabmuie! 1 cxeMbl: «I TaBHBIE

HalIpaBJICHUA 9BOJIIOLIUN, ((O6H_[I/Ie
3aKOHOMCPHOCTH 3BOJIFOIUN»

AHanu3upoBaTh NPUYMHBI YEPEIOBAHUS
IJIABHBIX HAIIPABJICHUH 3BOJIIOLMIY.
[TpuBOIUTE IPUMEPBI IPOUCX 0K IACHUS
OpPraHU3MOB OT HECIECIIMAIN3UPOBAHHBIX
IIPEJIKOB U UXIIPOTPECCUPYIOLEN
CIHeLMATU3aLHH.

OOBACHATH IPUYNHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLIHH.

IIpuBOAUTH IPUMEPHI AAANTUBHON
paznanny y OpraHu3MOB.

OOBACHATH NPUYMHBI HEOOPATUMOCTH
HBOJIIOLIUN

Wtoro yacos no teme 6

4

Tema «IIpoucxoxaenue v pasBUTHE KU3HU

Ha 3emJjie»

4.1

I'unore3sl 2

BO3HUKHOBCHUIA JKU3HHUHA
3emite

HayuHble runoressl IpoMCX 0K IEHUS
XKHU3HU Ha 3emiie. AGuorenes u
naHcnepMus. JloHaydHble IPEACTABICHUS O
3apOKICHUH KU3HU(KPEALIMOHU3M).
I'nnotesa

MOCTOSIHHOTO CAMO3apOXKIACHHUSI )KU3HU U €€
onposepxkenue onsitaMu . Penu,JI.
Cnannannanu, JI. [Tactepa.
[IpoucxoxaeHue XU3HU U

acTpoOHOJIOTHS.

JdemoncTpanuu

[optpetsr: ®. Penu, JI. Ciannanmnanu,J1.
[Tacrep.

PackpbIBaTh coepxaHrue TEPMHUHOB U
MOHSATUI: KPEALIMOHU3M, BUTAIU3M,
MaHCIepMus, abHOTeHe3.

N3narate HaydyHbIE TUTIOTE3bI U TEOPUU
ITPOMCXO0KICHMS )KM3HU Ha 3eMII€.
OnennBath Bkiajg @. Penn,

JI. Cnaymannanwy, JI. [Tactepa

B (hpopMupoBaHUE HAYYHBIX B3IJISIIOB HA
MIPOUCXOKICHHE KU3HU Ha 3eMJIe.
[lepeuncnarh cTaguu pa3BUTHS KUZHUHA
3emiie, COrlacHO TEOPUH OMOTM0I3a




Tabmuie! 1 cxeMmbl: «Cxema orbita D.

Penn», «Cxema onbita JI. [TacTepano
M3Y4YEHUIO CaMO3apOXKICHUS
JKUZHA»

4.2

OCHOBHBIE 3TaIlbl
HEOPraHUYECKOMN
ABOJIFOLIUN

OCHOBHBIE 3TaIlbl HEOPTraHUYECKOU
spomtonunu. [Inanerapuas
(reosornyeckas) 3BOJIOLUS.
XuMHUYeCKas dBOJIIONHA. AOMOreHHBIN
CUHTE3 OPraHUYECKHUX BEIIECTB

n3 Heopranuyeckux. Oneit C. Munnepau I'.

IOpu. O6pazoBanue nMoIMMEPOB

u3 MoHoMepoB. KoanepBarHast runoresa
AWM. Onapuna, runoresa NepBUIHOIO
OynboHa J[x. XonaelHa,reHeTuyecKast
runore3a I'. Ménnepa. Pu6osumsi (T. Yek)
U TUIIOTE3a

«vupa PHK» V. I'un6epra.
®dopmupoBanue MmeMOpaH U
BO3HUKHOBEHHUE IMPOTOKJIETKH.
JdemoHcTpanuu

IHoptpetsr: C. Muinep, I'. FOpu,A.

W. Omnapun, [Ix. Xongein, I'.

Ménnep.

Tabnuiet u cxemsl: «Cxema onbitaC.

Muepa, I'. FOpuy, «9Tamnsl
HEOPraHUYECKOM IBOIOIHI.

PackppiBaTh copepkanue TEPMHUHOB U
MMOHSITHI: T€OJIOTHYECKAast YBOJIIOLH,
XUMHYECKast DBOJIIOIMSI, a0MOTreHHBIN
CUHTE3, TIepBHYHAs aTMoc(epa,
KOaIllepBaTHbIC KAILIU, PUOO3UMBI,
MPOOHUOHTHI.

XapakTepu30BaTh OCHOBHBIE ATaIlbl
XAMUYECKOH DBOIIOIUH.

Ha3zpiBaTh  XMMHUECKHIT  COCTaB
MEepBUYHON  aTMochepsl  3eMIIH.
OnenuBars Bkiaa C. Mumiepa,

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

B (hopMHUpOBaHKE HAyYHBIX B3TJIS0BHA
IIPOUCXOXKICHNE )KU3HU Ha 3eMJIe.
OrnuchIBaTh yCIIOBUSI, HEOOXOIUMBIE JIJIS
aOMOTEHHOTO CHTE3a OPraHUYIeCKUX
COECIUHEHUN.

[IpuBOIUTE TpPHUMEPH MOJEKYI, Y
KOTOPBIX  BO3HHUKJIH TIPOIECCHI
TEeHETUYECKOTO  KOTMHPOBAHHUS |
(bepMeHTaTUBHASL aKTUBHOCTb.
OO0O0OCHOBEIBaTh HEBO3MOKHOCTh




Bupryanbnas jadopaTropHasi padora
«Mopgenupoanue onbiToB Muiepa—tOpu
10 U3YYEHHUIO a0MOTEHHOTO CUHTE3a
OpPraHUYECKUX COCIUHECHUN

B IIEPBUYHON aTMOChepe»

IMOBTOPHOI'O BOSHUKHOBCHU S )KU3HU Ha3emiie

4.3 | Ucropus 3emnu u Hcropus 3emian 1 METOABI €€ U3y4EHUs. PackpeiBaTh copepkaHue TEPMUHOB U
METO/IbI €€ U3Y4YEHHS HckomnaeMble OpraHn4eCKUeOCTaTKH. HOHSATHUN: T€OXPOHOJIOT NS (OTHOCUTEIbHAS,

I'eoxponosnorus u e€ meroabl.OTHOCUTENbHASL | a0COIIOTHAS),
1 a0COJIIOTHAs FEOXPOHOJIOT UL, OKaMEHEJIOCTH, METO/Ibl T€OXPOHOJIOTUH,
I'eoxpoHooruueckas mkasa: 0Hbl, 3pHl, r€0XpPOHOJIOTHYECKASIIIKAJIA: 0HbI, IPBI,
NIEPUO/IbI, FTTOXH. HEPUOJIbL, ATOXU. XapaKTepU30BaTh METOIbI
JleMoHCcTpanum U3y4EHHs] UCTOPUH 3eMIIH.
Talnuibl 1 cXxemsbl: [TepeuncnsTs pazaensl
«["eoxpoHOJIOrnYecKas IMIKaaa. I€OXPOHOJIOTHYECKOM [IKAJIBI.
OGopyIoBaHMe: KOJLICKIINH OueHnBaTh 3HaYEHUE HCKOTAEMBIX
OKaMEHEeJIO0CTeH, OJIE3HBIX OCTaTKOB JULA N3y9CHUA HCTOPHH
HCKOIIAEMBIX; MYJIKH OPTaHUYECKUX Pa3BUTHS XKU3HH Ha 3emiie.
OCTATKOB OPTaHU3MOB. OOBACHATB XapaKTep PacHpeieIeH s
JlaGoparopHas paGora HCKOIIAaEMBIX OCTaTKOB B 36MHOM KOpE.
«VI3yueHne ¥ OMMCaHNUE HCKOMTAEMBIX CpaBRHMBATH METO/IbI A0COTOTHOH 1
OCTATKOB JIPEBHUX OPraHU3MOB OTHOCHUTEJIbHOM N€0XPOHOIOTUU

4.4 | HayanpHble STarbl HauanpHble 3Tamnel opraHuyeckoil sBomonuu. | PackpbIBaTh copepxkaHue TEPMUHOB U

OPraHUYeCKOU
ABOJIFOLUU

[losiBneHue 1 >BONIOLUSA MEPBBIX KIETOK.
OBouronius Metaboau3mMa. Bo3HUKHOBeHHNE
MEePBbIX

skocucteM. CoBpeMEeHHbIE MUKPOOHbIE

MIOHATUM: «IIOCJIEHUN YHUBEPCAIbHBIN
o0IIMI TIPeOK», OTHOKJIETOYHBIE
OpraHu3MBbl, IPOKAPUOTHI, IYKAPUOTHI,
CUMOUOreHes.




OMOTUIEHKH KaK aHAJIOT EePBbIX

Ha 3emJie coobmiectB. CTPOMATOIUTEHI.
IIpokapuOTHI U 3YKapHOTHI.
[Ipoucxoxaenue 3ykapuot
(cumOuorenes). DBOIIOIMOHHOE
IIPOUCXOKIECHNUE BUPYCOB.
JdemMoHcTpanuu

Tabauie! u cxembl: «HavyanbHble 3Tanbl

OPTaHUYECKOM IBOIIOINIY, «CxeMa
o0Opa30BaHUs 3YKapHOT IyTEM
cumOuorenesa», «CTpoeHue BUpyca»

XapaKkTepu30BaTh HAYAIbHBIC STAITbI
OpraHUYECKOM 3BOJIOLUY.

[TpuBouTH MpUMeEpHI apOMOP(}HO30B MEPBBIX
OJIHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE

MOJIOXKEHHUS U JI0KA3aTeIbCTBA THITIOTE3bI
cUMOHOreHesa.

Jloka3bIBaTh MOJIyaBTOHOMHOCTh
MUTOXOHJIPHH U MJIACTUI, UX TPOUCXOKICHUE
OT IPOKAPUOTUYECKUXKIIETOK.

Jlenath BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
(dbopMupOBaHUS sIpa A JATbHEHIIIEro
pa3BUTHSA KU3HU Ha 3eMIIe.
XapakTepru3oBaTh TMIIOTE3bI
MIPOUCXOKACHNUS BUPYCOB

4.5

OBOIIOLMSA 2YKapHOT

[IpouncxoxaeHre MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX
TPYIIT MHOTOKJIETOYHBIXOPTaHHU3MOB.
JdemMoHcTpanuu

[Moptpet: . 1. MeuyHHUKOB.

Tabnuiiel ¥ cxeMbl: «HadanbHbIe STAIbI
OpraHUYEeCcKOM IBOMIOIUNY, «CHUcTeMa KUBOU
MIPUPOJIBI»

PackpriBaTh cozepskaHne TEPMUHOB U
MOHSTHUI: TPOKAPUOTHI, 3yKapPUOTHI,
MHOTOKJIETOYHOCTb, CIIeUaIn3aus
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHUE
MHOTOKJIETOYHBIX OPTraHU3MOB.
CpaBHMBATh OCOOEHHOCTH
HYKapUOTHUYECKUX U MPOKAPHUOTUUECKUX
OpraHu3MOB.

HaspiBaTh 0OCHOBHBIE apOMOP(O3bI




OYKapUuOT U OUCHUBATH UX 3HAYCHUC JJIA

JaJIbHEHIIETO Pa3BUTHS )KU3HU

4.6 | OcHOBHBIE TAIIBI OCHOBHBIE 3Tallbl 3BOJIIOLUH BBICIINX PackpeiBaTh copepkaHue TEPMUHOB U
HBOJIIOLUH pactenuii. OcCHOBHBIE apOMOP(O3bI MOHATHUI: BOJOPOCIH, PUHUODUTHI, MXH,
pPacTUTELHOTO MUPA pactenuil. Berxon pactenuii Ha cymry. aropOTHUKOOOPa3HbIE, CEMEHHbIE

[losiBneHre CIOPOBBIX PACTEHUN U HarOpPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHME UMH cylIl. CeMEHHbIE PaCTeHUA. | [TOKPBITOCEMEHHBIE, Oecronoe
IIpoucxosxaeHne HBETKOBBIXPACTEHU. HoKoJieHue (Copogur), MoJI0Boe
JeMoHcTpanumn nokoJjeHue (raMetTour).
Tabnuiet 1 cxeMbl: «ApoMophO3bI IlepeunciiATb OCHOBHBIE ATAIbI
pacteHuii», «PUHHODUTB, 3BOJIIOLUU PACTUTEIBHOIO MUpA.
«OJTHOKJIETOUYHBIE BOAOPOCIINY, HaspiBaTe 0cHOBHBIE apoMOP(}O3EI
«MHOTOKJIETOYHBIE BOJOPOCIIH, pacTCHUII M OLICHUBATD MX
«Mxn», «ITanmopoTHUKNY, 9BOJIIOIIMOHHOC 3HAYCHUE.
«TonoceMeHHbIe pacTeHus», «Opraubl CpaBHUBaTL 0COOEHHOCTH CTPOCHNS
IIBETKOBBIX PACTEHMID. pacTeHHH pa3HBIX OTIEIIOB
OO6opyaoBanme: repbapun pacTeHHM
Pa3IUYHbIX OT/IENIOB.
IIpakTnueckas padora
«3yuenne ocoOeHHOCTEHN CTPOeHUS
pacTeHHii pa3HbIX OTIEIOBY»

4.7 | OcHOBHBIE 3TaIbI OCHOBHBIE 3TaIlbl BOIIOLUU PackpriBaTh copep:kaHue TEPMUHOB U

HBOJIIOLIUH )KUBOTHOTO
MHpa

’KHBOTHOTO MHpa. OCHOBHBIE
apoMopQO3bI )KUBOTHBIX. BeHackas
¢bayna. KemOpuiickuii B3pbIB —
HOSIBJICHAE COBPEMEHHBIX THITOB.

MMOHSTHM: HpOCTCfIH.IPI@, IJIAaCTUHYATBIC,
KHIICYHOIIOJIOCTHBIC, IIJIOCKUC YCPBU,
YJICHHUCTOHOTUC, pr6I:I, 3€MHOBO/JHEIC,
IMPECMBIKAOIIHUECS, IITULBI,




IIepBbie XOpnOBbIE )KUBOTHBIE. JKU3HBB
BOJIE. DBOJIIOLHUS IO3BOHOYHBIX.
[Ipoucxoxaenue ampuduii u
pentwinii. [Iporcxoxaenue
MJIEKOIUTAOIMMX U nTul. [IpuHimn
KITII04eBoro apomopgosa. OcBoeHune
0€CI03BOHOYHBIMHU U TIO3BOHOYHBIMH
KUBOTHBIMU CYIIIH.

JdemMoHcTpanuu

Tabauiet 1 cxembl: «CxeMa pa3BUTHS
KUBOTHOTO MHUPay, «ApoMop(0o3bl

JKUBOTHBIX», «I[Ipocreiiimmey,
«KnmiegnonomoctHeIe, «Ilmockne
yepBu», «UieHucTonoruey, «Puioby,
«3€MHOBOJTHBIEY,
«IIpecmbikaronuecs», «IITuupm,
«Munekonuraroney. Od6opyaoBanue:
KOJUIEKLIUA HACEKOMBIX; BIAKHbIE
npenaparsl

YKUBOTHBIX; PAKOBUHBI MOJTFOCKOB;
KOJUIEKLIUU UTJIOKOKHUX; CKEIEThI
[M03BOHOYHBIX )KMBOTHBIX; Uydelia NTUIU
3BEpEN.

IIpakTHyeckas padora

«3yueHne 0coOOEHHOCTEH CTPOCHUS
MTO3BOHOYHBIX )KHBOTHBIX)

MJIEKOIIUTAIOIINE, SKTOAEPMA, SHTOAEPMA,
Me307epMa, JBYCTOPOHHAICUMMETPHSI,
TEIJIOKPOBHOCTb.

IlepeuncnaTb OCHOBHBIE ATAIbI

HBOJIFOLIMU KMBOTHOTO MHpA.

HazbiBaTh OCHOBHBIE ITpEajanTallH,
CIIOCOOCTBOBABILNE BBIXO/Y )KMBOTHBIXHA
cymry.

OneHuBaTh 3HaYECHUE PA3BUTHS HEPBHOM
CUCTEMBI JIJIsl IPUCTIOCOOTICHUSKUBOTHBIX K
YCIIOBUSIM OKPY>KAIOIEH CPEIbI.
OOBACHATH NPUYHHBI 3BOJIIOLIMOHHOTO
paclBeTa HaCeKOMBbIX, KOCTHBIX PbIO, ITHII,
MJIEKOTIUTAOLIUX




4.8

PasBurtue xu3HnHa
3emiie

PazButue xu3Hu Ha 3emMIie Mo 3pam u
MepUuoJIaM: apXeu, MpoTepo30i, MaIe030M,
Me3030i1, KaitH030#. O011as XxapaKTeprucTHKa
KJIUMATa U re0JIOTMYECKUX IPOLIECCOB.
[losiBneHnen pacuBeT XapaKTEPHbBIX
OpraHU3MOB.

Yrneobpa3zoBaHue: €0 YCIOBUS U

BJIMSIHME HA ra30BbIN COCTAB

aTMOoC(epBbI.

MaccoBble BBIMUPAHHS —

9KOJIOTMUYECKUE KPU3HUCHI TPOLLIOTO.
[IpuuunHbI U clAEICTBUS MAaCCOBBIX
BbIMUpaHUuid. COBpEeMEHHbIN
9KOJIOTUYECKUN KPU3HC, €r0 OCOOCHHOCTH.
[Ipobnema coxpaHeHusI61M0Opa3HOO0Opasns Ha
3emie.

JdemMoHcTpanuu

TaGnuiel u cxembl: «Pa3BuTHE KU3HUB
apXeucKkoi sper, «Pa3BuTue KU3HU B
MIPOTEPO30MCKOM dpe», «Pa3BUTHE )KU3HU B

MAJIE030MCKOU Ipey,
«Pa3BuTHE )KM3HU B ME3030CKOM 3peR,

«Pa3BuTHE )KU3HU B KAaiTHO30MCKONUIPE»

PackpbiBaTh conep:kanre TEpPMUHOB U
TIOHSATHI: apXel, apxeOaKTepuH,
MaHoOaKTepHH, MPOTEPO30H, MaIe0301,
KeMOpHid, OpJIOBUK, CHITYp, I€BOH, KapOOH,
nepmb, [lanres, TeTuc, Tprui1oOUTHI,
PUHHO(UTEI,

PaKOCKOPITMOHBI, ITAHIIUPHBIC PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ '0H/1BaHa,
JlaBpasus, Tpuac, 1opa, MeJl, XBOMHBIE,
THHKTOBBIE, CATOBHUKOBBIE, OCJIEMHHUTHI,
aAMMOHUTBI, TTHO3aBPbI, APXEONTEPUKC,
MOKPBITOCEMEHHBIE,

KaifHO30M, MajaeoreH, HEOTeH,
aHTPOIIOT€H, MACCOBOE BHIMUPAHUE.
XapakTepu3oBaTh Pa3BUTHE KU3HHU Ha
3emJie o 3paM U IEePUOIaM.
VYcraHaBnMBaTh 3aBUCUMOCTb MEXKTY
re0JIOTMYECKUMH TPOLIECCAMU,
W3MEHEHUSIMU KJIMMAaTa U MPOIECCaMUB
YKUBOU TIPUPOJIE.

OOBACHATH MPUUUHBI pacIBETa
CHUCTEMAaTUYECKHUX TPYII OPraHU3MOBB
Pa3IUYHBIC SPBI U TIEPUOIBI.
AHanM3upoBaTh IPUYUHBI U CIEJICTBUS
MaCCOBBIX BBIMAPAHUM.

Ha3siBath 0cHOBHBIE apoMOp(}HO3bI

pacTeHU! U 5KUBOTHBIX.




[TpuBOIUTE IPUMEPHI TIEPEXOTHBIX(HOPM
OpPraHU3MOB.

AHAJIM3UPOBATH ITYTH PEIICHUS
poOJIEeMBbI COXPaHEHUS
OropazHooOpa3us Ha 3eMiie

4.9

CoBpeMeHHas cucreMa
OpPTaHHYECKOTO MHpPa

CoBpemeHHas cucTeMa OpraHu4eckoro Mupa.

[TpuHIUTIBL KTacCU(BUKAIIMA OPTaHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE MPYIIIIbI
opranu3mos./leMoHcTpan U

Tabnuue! u cxembl: «CoBpeMeHHast
CUCTEMA OPraHUYECKOI0 MUPa»

PackpsIBath copepxaHue TEPMUHOB U
MOHATHUI: OaKTepUH, apXeH, BBICIIHE
pacTeHus, 3eJIEHBIE BOJIOPOCIIH,
Oarpsinku, Oypbie BOJAOPOCIIH,
MOXOBH/IHBIE, TAIOPOTHUKOBUIHBIE,
XBOILEBUIHBIE, TUIAYHOBUIHBIE,
rOJI0OCEMEHHBIE, IOKPBITOCEMEHHBIE,
IIPOTUCTBI, KNIIEYHOIIOJIOCTHBIE, TUIOCKHE
4EepBHU, KPYIJIBIE YEPBH,

KOJIb4YaThbIC 4YCpBU, YJIICHHUCTOHOT'HUE,
MOJUTFOCKH,  UTJIOKOKHE,  XOPJOBBIE,
rpu0bl, TUIIAHHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpPraHMYECKOTr0 MUPA; HAa3bIBaTh OCHOBHbIE
CHUCTEMATUUYECKUETPYIIbl OPraHU3MOB.
OOBACHATH NPUHIHUIBI KJIacCU(PUKATUH
OpraHU3MOB.

Hepetmcnsnr, OCHOBHBIC IIPHU3HAKHU
MPOKAPHUOT, PACTEHUI, ’KUBOTHBIX,
rpubOB, KpaCHBIX U OYPBIX BOAOPOCIEH.




IIpuBOAUTE PUMEPHI ITPENCTABUTEIIEH
OCHOBHBIX CUCTEMaTU4YECKUX I'PYIIII
OpraHu3MOB

HWroro gacos 1o reme 15

5

Tema «l'[poncxomeﬂne YyeJI0BEKa — aHTP

OIIOI'€HE3»

5.1 | AuTponosnorus — 1 Paspnensl v 3a1a4n aHTPOIIOJIOT M. PackpsIBaTh conep:kaHue TEPMUHOB U
HayKa O 4eJIOBEKe MeTo bl aHTPOIIOJIOTHH. MOHATHUI: aHTPOIIOJIOTUs1, MOP(OJIOTHS,
JeMoHcTpanun aHTPOIIOr€HE3, AHTPOIIOMETPHS,
Tabnuibl u cxembl: «MeToabl PEKOHCTPYKIMS, apX€0JIOT s,
AHTPOIIOJIOTUI». STHOTpadusl.
OOGopynoBanme: MyJIsKU HassiBaTh pasnensl U 3a1a4u
OKaMEHEJIOCTEN, IPEIMETOB aHTPOIIOJIOTUH.
MaTepualbHOU KyJIbTYpbI IPEIKOB XapakTepu30BaTh METObI aHTPOIIOJIOTUU U
yenoBeka; (hoTorpaduu HaXOa0K CPaBHHMBATh UX MEXKIYCOOOM.
HCKOIIa€MbIX OCTaTKOB Y€JI0OBEKA Beiienate BOIpOCk 3BOIIIOIMHI YETIOBEKa,
HCCIIeAyEeMBbIE PY TOMOIIHU
Pa3IMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBIIEHHE NTPEACTABIEHUIO PackpsIBath conepxxaHue TEPMUHOB U
IIPEICTaBICHUI MIPOUCXOXKACHUH YETIOBEKA. MTOHSATUI: aHTPOIIOTE€HHAsI TEOPHsL, TPYIOBas
O IIPOUCXOKIACHUU Penurnosueie Bo33peHusl. Teopusi, HOMO sapiens.
YyesioBeKa CoBpeMeHHbIE Hay4HbIE TEOPHUH. OnenunBars Bknaa Y. Jlapsunas

JdemoncTpanuu

Hoptper: Y. HapBun. Tabauus u
cxembl: «MeToabl
AHTPOIIOJIOTUI.

pa3BUTHE MPEACTABICHUN

0 IPOUCXOKICHUH YEIIOBEKA.
ApryMEeHTUPOBAHHO KPUTHKOBATH
PEIUTHNO3HbIE TPEACTABICHUS




Oo0opynoBanue: MyJIsKM OKaMEHEJIOCTEH,
MIPEIMETOB MaTEPUATBHOMN KYIbTYPHI
MIPEIKOB YEJIOBEKA; PEIIPOAYKIINU
(dboTorpadun)kapTut ¢ MUGOTOTHICCKUMHU U
OuOIEICKUMU CIOKETaMU

MIPOUCXOXKICHUS YETIOBEKA

0 MPOUCXOKICHUH YETIOBEKA C O3UIIUU
€CTECTBEHHBIX HayK.

XapakTepu30BaTh HayYHbIE TEOPUH
MIPOUCXOXKICHUS YeJIOBEKa

5.3

MecTo yenoBekaB
CUCTEME
OpPraHUYECKOT0 MUPA

CXO0/CTBO YeJIOBEKA C JKUBOTHBIMH.
CucreMaTH4ecKoe II0J0KEHUE YeI0BEKa.
CBHCTEIBCTBA CXOICTBAYECIIOBEKA C
YKUBOTHBIMH: CPAaBHUTEIHHO-
MOP(OJIOTHYECKUE, IMOPHUOIOTHICCKHUE,
(bu3nonI0ro- OMOXUMHUYECKHE,

MMOBEJICHUYCCKHE.

OT1nuus 4ejIoBeKa OT JKUBOTHBIX.
[IpsiMox 0K a€HNE U KOMIUIEKC

CBA3aHHBIX C HUM TNpHU3HaKoB. Pa3Butue
TOJIOBHOTO MO3Ta M BTOPOM CHUTHAJIbHOU
CHCTEMBI.

JdemMoHcTpanuu

Tabnuiel 1 cxeMbl: «['010BHON MO3T

genoBekay, «emoBexooOpa3HbIe
00e3bstHB», «CKeTeT uenoBeka u
CKeJIeT MHUMITaH3e, «PyauMeHTsI u
aTaBU3MBD».

O0opynoBaHue: CKeJET YeJIOBEKa;

MOZCIIb YepCIia YCJIOBEKA U yCperia

PackpwiBaTh cosiepkaHue TEPMUHOB U
MOHSTHIA: PyTUMEHTHI y YeJIOBEKa,
aTaBU3MBbI Y UEJIOBEKa,
PSIMOXO0JK/ICHHE, BTOpask CUTHAJIbHAS
cUCTeMa.

OmnpenensaTs CUCTEMATUYECKOE
MOJIO’KEHUE YeIOBEKa B OPTraHUYECKOMMHUPE.
BBISBISATE UepThI CXO/ICTBA M Pa3INIUs
YeJIOBEeKa U )KMBOTHBIX.
XapakTepu30BaTh CBUIETEIIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTENBEHO-MOP(DOIOTUYECKHE,
sMOpHroIoTHYecKue, PrU3noIoro-
OMOXMMHUYECKHE, TIOBEICHYCCKHUE).
[TpuBOIUTE TpUMEPHI aTABU3MOB U
PYIUMEHTOB Yy YeIOBeKa.

OnuceiBaTh MPU3HAKK YEJIOBEKA,
c(hopMUPOBABIIIHECS B CBI3U

C IPpeBECHBIM 00Pa30M KHU3HU MPEIKOB




mMUMITIaH3€; MOACJIb KUCTH YCJIIOBCKAa UKHUCTHU
LIMMITIaH3E.

JlaboparopHasi pabdora

«M3yuenue ocoOEHHOCTEH CTPOCHUS
CKeJIeTa YeJlOBeKa, CBA3aHHbIX

C IIPSIMOX 0XKICHUEM»

U TIPSIMOX 0K ICHUEM.

BEISBISTE IPUYHUHBI 0COOCHHOCTEH
CTPOCHUS Yeperia 4eIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU
o0e3bsiHaMH.

CpaBHUBAThH OPYAUMHYIO 1€ATEIHHOCTh
YeJI0BEKa U JKUBOTHBIX.

CpaBHHMBaTh OCOOCHHOCTH BBICIICH
HEPBHOU JI€ATEIILHOCTH YEJI0OBEKA U

YKUBOTHBIX
5.4 | IBWKyIue CUIIbI JBmxymiue cuibl (paKTopsl) PackppiBaTh copeprkanue TEPMHUHOB U
(dpaxropsr) AHTPOIIOreHEe3a: OMOJIOTUYECKUE, MOHSATHUI: HACJIEJICTBEHHAS K3MCHUUBOCTD,
aHTPOIIOTeHe3a couuanbHble. COOTHOIIEHHE €CTECTBEHHBII 0TOOp,0pyAMiiHas
OHMOJIOTUYECKUX B COMAITBHBIX JeSITeTTbHOCTb, TPYIIIOBOECOTPY/THHYECTBO,
(hakTOpPOB B aHTPOIIOTECHE3E. oO1eHue, peysb.
JdemMoHcTpanuu XapakTepru30BaTh JIBHKYIIUE CHIIBI
TabGauirel 1 cxembl: «/[BrKyIIUE CUITBI aHTpOIIOTreHe3a: OMOJOTHYECKUE U
AHTPOIIOTEHE3a. COILIMANIbHBIE
OOGopynoBanme: MyJIsSKU IIPEIMETOB
MaTepUaTbHOU KYIbTYPHI IPEIKOB
9eJoBeKa
5.5 | OcHoBHEBIE cTaUA OcCHOBHBIE CTaJMH aHTpOTIOTeHe3a. PanHne PackprIBaTh coqepkaHne TEPMUHOB U

AHTPOIIOTCHE3a

4eJI0BEKOOOpa3Hble 00€3bSHBI(TIPOKOHCYIIHI)
Y paHHHE TTOHTHIBI — OOIIHE TTPEIKN
4eJI0BEKOOOPa3HbIX 00€3bsH U JII0JIEH.
ABCTpaJIONUTEKN —

JBYHOTHE IIPEJKH JITOAeH. YenoBek

MTOHATUI: aBCTPAJIONMTEK, YenoBek
yMedbii, YenoBek npsaMoXoIsInid,
UYenosek reiinensoeprekuil, Yemosex
HEaHJePTAIbCKUI, KpOMaHbOHEI],
JICHHCOBCKHUM 4enoBeK, YelloBek




yYMEJbI{, ePBbI€ U3TOTOBIICHUS

opyauii Tpyaa. Yenosek

NPAMOXO/JIAIIMNA U MIEPBBIN BBIXO JIIOACH 32
npeaensl Adpuku. Yemosek
reiaenb0epreKuii — o0l peIoK
HEaHJIePTAIbCKOTO YeJIOBEKa U YeJIOBEKa
pazyMHoro. YenoBek HeaHIePTATbCKUNA KaK
BUJI JIFOJICH XOJIOMHOTO KImMaTa. UelIoBek
pa3yMHBIN COBPEMEHHOTO THIIA,
JICHHUCOBCKHH YEJI0BEK, OCBOCHHE
KOHTHHEHTOB 3a IpeesiaMu AQpHKH.
Ilameorenernka u najeoreHOMHUKA.
JdeMmoHcTpamun

Ioptpetst: JI. JIuku, 4. . Poruackuii, M. M.
I'epacumos.

Tabnuibl U cXeMbl: « IBOJIOIIMOHHOEIPEBO

YEJI0BEKa», «ABCTPAIOIUTEK,
«HenoBek ymenbliin», «HenoBek
NPAMOXOASAIININY, «JleHHnCOBCKHI
4yenoBek», «Heanaepraibupy,
«KpomanboH1b», «IIpenku uenoBeka.
Oo6opynoBanue: Mosienu TOpCca
MPEAKOB YEIOBEKA; MYJISIKHU MPEIMETOB
MaTepUaTbHON KYJIbTYphI IPEIKOB
YyeJnoBeKa

Pa3yMHBII COBPEMEHHOI'O THUIIA,
[1ajJeoreHeTrKa.

XapakTepHu30BaTh OCHOBHBIE CTaIUU
aHTPOIIOI€HE3A.

BBIBIATE ~ IPOIPECCUBHBIE  YEPTHI,
MOSIBUBIIMECS y IPEIKOB YEIOBEKAa Ha
Pa3HBIX CTAUAX AHTPOIIOTEHE3A.

[IpuBOAUTE IPUMEPHI IIPEICTABUTEIICH
OCHOBHBIX CTaJUi aHTPOIIOTE€HE3a: OIIUCHIBATh
UX aHTPOIIOMETPHUECKUE JaHHbIE, 00pa3
JKU3HU U opyaus Tpyna. CpaBHUBATh
IIPEICTaBUTENIEH OCHOBHBIXCTA NN

AHTPOIIOI'CHE3a




5.6

DBOIIONAA
COBPEMEHHOTO
YeJI0BEKa

DBOJIIOLMS COBPEMEHHOT'O YEI0BEKA.
EcrecTBeHHBIN OTOOP B MOMYIIAIUAX
yenoBeka. MyTalmoHHBIN IPoLecC U

nosniumopdusm. [lonynsnuoHHbIE BOJIHBI,

npetid reHoB, MUrpanus u

«3(dexT ocHOBATENN» B TOMYJISIIHAIX
COBPEMEHHOTO YEIOBEKA.
JdemMoHcTpanuu

Ta0auIe!l U cXeMBI: «ITaIIbl IBOIIOIINHA

YCJIIOBCKa»

PackpwiBath coepkaHue TEPMUHOB U
MOHATHI: MyTallUOHHBIN Mpolecc,
noJuMop(u3m, MOMyISIIUOHHbBIE BOJIHBIL,
Ipeiid reHoB, MUTpaLus,

«d(hdext ocHOBaATEISI.
XapakTepu3oBaTh POJib ECTECTBEHHOTO
0TOOpa B OMYJISIUAX COBPEMEHHOTO
YeJI0BEKa.

OrneHuBaTh posib MyTallMOHHOTO TIpoIiecca,
MOMYJISIIIMOHHBIX BOJIH, Apei(a IreHoB,
MUTpanuy, «3phexKra OCHOBATES» B
ABOJTIOIUN TTOMYJISIIUACOBPEMEHHOTO
YeJIOBEKa.

[TpuBoIUTE IPUMEPHI (AKTOPOB,
CIIOCOOHBIX BBI3BATH IMOMYJISITUOHHBIE
BOJIHBI B 9BOJTIOIIMUA COBPEMEHHOTO
YeJIoBeKa

5.7

UYenoseyeckue pacel.
MexucuunaInHapHbIe
METO/IbI aHTPOIOJIOTHH

Yenoseueckue pacsl. [lonaTue o pace.
bonpmme pacel: eBponieoniHast
(eBpasuiickas), aBCTpaIO-HETPOUTHAS
(’xBaToOpHaNbHAs ), MOHTOJIOUTHAS

(asmaTcko-aMepHKaHCcKasi). Bpems u nmytu
pacceseHus 4eiaoBeKka 1o rianete. EnuHcTBO

yenoBeyeckux pac.Hayunas
HECOCTOSATENILHOCTh Pacu3Ma.
[TpucnocoOaeHHOCTD YenoBeKa

K Pa3HBIM YCIIOBUSIM OKPYKaroIIeH

PackpriBaTh cozepskaHne TEPMUHOB U
MIOHATUI: paca, pacoreHes, pacusM,
COLIMAJIbHBIN TapBUHU3M.
XapakTepu30oBaTh MPU3HAKU OOJIBIINXPAC
YesoBeKa: eBPONEONIHON (€Bpa3UiCKOil),
aBCTPaJI0-HETPOUTHOM(IKBATOPHAIIBHOI ),
MOHTOJIOUAHOM (a3UaTCKO-aMEPHUKAHCKOM ).
BBISBIATE IPUYMHBI BOSHUKHOBEHMSI
4eJI0BEYECKHUX Pac.




cpenbl. Biausinue reorpaduyaeckoit
cpensl u peiida reHoB

Ha Mopdosoruto U HU3NOJOTUIO
YeJIOBeKa.

MexancuIuIMHapHBIE METO/IBI B
¢buzngeckoii (61oIornIecKoil)
AQHTPOIIOJIOTHUHU. DBOIOIMOHHAS
AHTPOIIOJIOTHUS U TAIIEOAHTPOTIOIIOTHSI
YEJIOBEYECKUX MO YJIALIHAMN.
BbuocoumnansHble nccue10BaHus
npuposl yenoseka. VcenenoBanue
KO3BOJIIOIH OMOJIOTHYECKOTO U
COIIMAJIBHOTO B YEIIOBEKE.
JdemMoHcTpanuu

Tabnuiel u cxembl: «Pachl uenoBeKa.

IIpakTnyeckas pabdora
«M3yueHne 3KOJIOrnYeCKUX aJanTaimi
YeJI0BeKa»

[TpuBOIUTE IPUMEPHI AANITUBHBIX
IIPU3HAKOB Yy IpeACcTaBUTENEH
4eJI0BEYECKHX Pac.

[TpuBOAUTE CBUIETENBCTBA EJMHCTBA
IIPOMCXOKACHUS YEIOBEYECKUX pac.
ConocTaBisaTh alallTUBHBIE TUIIBI JIOJEH €
PacoBBIMH NPU3HAKAMH.

Jloka3bIBaTh HAYYHYIO
HECOCTOSATENILHOCTD Pacu3Ma

HNToro uyacoB o teme

10

6 Tema «IK0JI0rHs — HAYKA 0 B3aMMOOTHOLICHUSIX OPTaHU3MOB U HA/IOPTraHU3MEHHBIX CUCTEM C OKPY:KaloLei
cpenoin»
6.1 | 3apoxnaeHue u 1 3apoxkaeHUE U PA3BUTUE IKOJIOTHUHU PackpeiBath conepxaHne TEPMUHOB U

Pa3BHUTUC SKOJIOTHUH

B Tpyaax A. 'ym6onsara, K.®. Pynse,H.A.

Cesepuona, 3. ['exkens,

A. Tencmu, B.H. Cykauésa. Paznens u
3a/1a4¥ 9K0J0ruH. CBS3b IKOJIOTHH

C IpYIrMMHU HayKaMH.

MTOHATUI: YKOJIOTHUs, ayTIKOJIOTHS,
CHHKOJIOTHs, 3KOJIOTHs COOOILIECTB U
9KOCHCTEM, DKOJIOTHUS BUJIOB U MTOMYJISLIAMN.
XapaKTepru30BaTh OCHOBHBIE ATAIIbI




JdemMoHcTpauuu

Hoprpetst: A. 'ym60mb1T,

K. ®@. Pynwe, H. A. CeBep110B,

. I'ekkenp, A. Tencnu, B. H. Cykaués.

Tabauie! ¥ cxeMbl: «Pasensl

3KOJIOTun»

3apOKICHMS U Pa3BUTHUA DKOJIOTUU KAK
HayKH.

[TpuBOANUTE IPHMEPBI OOBEKTOB

W3YYEHHUS DKOJIOTHH.

Ha3zpiBaTh OCHOBHBIE 3a/1a4H, CTOSIIIAEIIEPE]T
Y4EHBIMHU-IKOJIOTAMH.

YcraHaBiIMBaTh B3aMMOCBSI3b 9KOJIOTUN

C IPYrUMH HayKaMH

6.2

MeTo1bI 9KOJIOTHH.
3HaucHHE
DKOJIOTHUECKHNX 3HAHUH
IS 9eIoBeKa

Meronsr  3konoruu.  [loneBbie
HaOmoieHus. OKCIEPUMEHTHI B
3KOJIOTUHU: IPUPOJIHBIE U
naboparopubie. MoienupoBaHNEB
9KOJIOTMHA. MOHUTOPUHT
OKpY>Karolle! Cpeibl: JIOKAIbHBIN,
pPErMoHaNbHBIN U TI00aIbHBIN.
3HaYeHHUE DKOJIOTUYECKUX 3HAHUU IS
YeJI0BEKa. JKOJIOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBA3EH
YEeJI0BEYECTBA C MPUPOJIOM.
PopMHpPOBaHUE IKOJIOTHUECKON
KYJbTYPbI U 9KOJIOTHYECKON
rPaMOTHOCTH HACEJICHUS.
JdemoncTpanuu

Tabauiel 1 cxeMbl: «MeTo b

3KOJOrum», «CxemMa MOHUTOpPUHTa
OKpY>KaroIen cpesib».

PackppiBaTh copeprkanue TEPMHUHOB U
MOHSTHH: ITOJIEBbIE HAOIIOACHMUS,
MOHHUTOPHHT OKPY>KaIOIIeH CPEe/Ibl,
MOJICIIUPOBAHUE, IKCIIEPUMEHT,
MIPOTHO3HPOBAHHUE.

XapakTepu30BaTh METOIbI IKOJIOTHH.
[TpuBOIUTE TIPUMEPHI TIOJIEBBIX
HaOII0IEHUH B DKOJIOTHH.

BEISBISTE 0COOCHHOCTH MOHUTOPUHTA
OKpYXKAaroIIel cpeJibl Kak MeToa
9KOJIOTHYECKHUX HCCAETOBAHNMN.
OO00CHOBBIBATH 3HAUEHUE

HKCIIEPUMEHTOB B YKOJIOTHUECKUX
HCCIIEN0BAHUAX.

CpaBHUBATH JJa0OpATOPHBIC U IPUPOIHBIE
AKCIIEPUMEHTHI KaK METOABIIKOIOTHUECKUX
HCCIIEeOBaHUN.

OrneHnBaTh 3HAUYECHUE TPOTHO3UPOBAHUS




JlabopaTopHasi padora
«M3ydyeHnue METo10B FIKOJIOTUIECKUX
HCCIIE0BAHUI»

KaK METO/1a YKOJIOTHYECKUX
HUCCIENOBaHUN.

OO0O0CHOBBIBATh HEOOXOIUMOCTE
DKOJIOTMYECKUX 3HAHUHI

JUUIS COBPEMEHHOT'0 YeJIOBEeKa

Hroro gacoB no reme 3
7 Tema «Opranusmsl U cpea 0OUTaAHUS»
7.1 | Dkonoruyeckue 1 Dkonoruveckue GpakTopsl U PackpeiBath conepkanue TEPMUHOB U
(dakTopbl 3aKOHOMEPHOCTHU UX JACUCTBUS. MOHATHUI: SKOJIOTUYECKHiA (haKTop,

Knaccudukanus 3K0I0ruHuecKux
(hakTOpOB: AOMOTHYECKHE,

6I/IOTI/I‘IGCKI/I6, AHTPOIIOI'CHHBIC. O6I_HI/IG

3aKOHOMEPHOCTHU JACHUCTBUS
sKosoruueckux axkropos. [IpaBuino
muHumyma (K. llnpenrens,

10. JIn6ux). TonepaHTHOCTB.
DOBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBI.

Jdemoncrpanuu

TabGauiib! ¥ cxembl: «IKOJIOTUYECKUE

(haxkTophI».

Oo6opynoBanme: repbapuu u
KOJIJICKITUHN paCTeHI/Iﬁ " )KUBOTHBIX,
HpI/ICHOCO6H€HHBIX K BJIMSIHHUIO
Pa3IUYHBIX YKOJIOTHUECKUX
(akTopoB

OMOJIOTHYECKU ONTUMYM,
OTPaHUYMBAIOIINN (JIMMUTUPYIOIIHI)
dakTop.

Knaccugpuuupoath sK0n0ornyeckue
(baKTOpHI IO pa3HBIM OCHOBAHUSIM.
XapaxkTepu3oBath 00111
3aKOHOMEPHOCTH JEHCTBHUS
HKOJIOTMUYECKUX (DaKTOPOB.
OO00CHOBBIBATH JIEHCTBHE 3aKOHA ONTHUMYMa U
3aKOHa OTPaHUYMBAOLIETO(PAKTOPA.
[TpuBOANUTE MPUMEPHL: WILTIOCTPUPYIOIINE
JeiicTBUeE MpaBUIAMUHUMYMA,
OTPaHUYHMBAOIIETO

(dakTopa, BpUOMOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB




7.2

AOuornueckue
dakTopsl. CBeT Kak
JKOJIOTUYECKUHI

daktop

Abuotnueckue pakropsl. CBET Kak
aKoJornueckuit pakrop. JlelicTBue
pa3HbIX y4aCTKOB COJIHEYHOI'O CIIEKTpaHa
OpraHu3Mbl. DKOJIOIHYECKHE IPYIIIIbI
pacTeHuil ¥ KUBOTHBIX

10 OTHOLIEHHUIO K cBeTy. CUTHaIbHASIPOJIb
ceera. POTONEPUOAN3M.

JdemMoHcTpanuu

Tabnuie! u cxembl: «CBETOBOI CIIEKTPY,

«DKOJOrMYECKHUE TPYIIIbI

KHUBOTHBIX TIO OTHOIICHHUIO K CBETY.
O06opynoBanme: repOapuu
CBETOIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHUIA,
CBETOJIIOOMBEIC, TCHEIIIOOUBEIC U
TEHEBBIHOCIIMBbIE KOMHATHbIE PACTEHHUS.
JlabopaTopHasi padora

«BoigBrIEHNE TpUCTIOCOOIEHU
OPTaHU3MOB K BIIMSIHUIO CBETa»

PackpeiBaTh conep)kaHue TEPMHUHOB U
MOHSTHI: CBET, (OTONEPUOAU3M.
XapakTepu3oBaTh JICWCTBUE CBETa Kak
HKOJIOTMYECKOTO (paKTopa.

CpaBHuBaTh  JICHCTBHE  pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHU3MBl.

BbIsBASTE 0COOEHHOCTU CTPOEHUS U
JKU3ZHEJEATEIIbHOCTH PACTEHUM pa3HbIX
HKOJIOTMYECKUX TPYII IO OTHOLICHUIO K
CBeTYy (CBETOIIOOMBHIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIE).

IIpuBOAUTE IpUMEPHI PACTEHUM Pa3HBIX
HKOJIOTMUECKUX TPYIII 110 OTHOLIEHUIO K
CBETY.

BbISBISTE 0COOEHHOCTH CTPOEHUS U
KHU3HEIESITEIbHOCTH )KUBOTHBIX Pa3HbIX
HKOJIOTMUYECKUX TPYMI [0 OTHOLIEHUIO K
CBeTY (IHEBHBIE, CyMEPEUHBIE, HOUHBIE).
[TpuBOIUTE IPUMEPHI JKUBOTHBIX

Pa3HBIX PKOJIOTUYECKUX TPYII MO
OTHOUIEHHIO K CBETY.

O060cHOBBIBAaTH 3HaYEHHUE (POTONEPHOIN3MA B
JKU3HU OPTaHU3MOBH JUISI TPAKTUKU
CEJICKOTO

X0351CTBA




7.3

AOuoTtuyeckue
(hakTopHI.
Temneparypa kak
SKOJIOTUYECKU I

daktop

TemnepaTypa Kak 3KOJIOTHYECKHUIl
(dakTop. JlelicTBue TeMIiepaTypbl

Ha opranu3msl. [ToMKuIOTEpMHBIE 1
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemMoHcTpanuu

Tabauie! 1 cxembl: «TenIoOKpoBHbIE

KUBOTHBIEY, «XOJOJHOKPOBHBIE
XKUBOTHBIE». QO0OpyAOBaHue:

repOapuy UKOJUICKIIMU

TEIUIOJIIOOHUBEIX,

3UMOCTOMKHUX, MOPO30yCTOMYUBBIX

pacTeHui; yydena ITUL U 3Bepen.
JlabopaTopHasi padora

«BplIsgBIEHNE PUCTIOCOOJIEHNH OPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBD»

PackpsIBath copepxxaHue TEPMUHOB U
MOHSTHI: TEMIIEparTypa,

HOWKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOHOTEpPMHBIE (TEIJIOKPOBHBIE) OPIaHU3MBI,
aHabu1o03, IBPUTEPMHBIE OPTaHU3MBI,
CTEHOTEPMHBIEC OPTAHU3MBI, TEPMOPETYIISALU.
XapakTeprus3oBaTh JICUCTBUE

TEMIIEpaTyphbl HA OPraHU3MBl.

BbIsBASTE 0COOEHHOCTU CTPOEHUS U
JKU3HEIEATEIBHOCTH MOMKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) M T'OMOMOTEPMHBIX
(TETUIOKPOBHBIX ) ’KUBOTHBIX.

[IpuBOAUTE IPUMEPHI NOUKUIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.

BBISBIIATE OCOOEHHOCTH CTPOCHHUS U
KHU3HEIEATEIbHOCTH TEIUIOII0OUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYHUBBIX
pacTeHui.

[TpuBOIUTH IPUMEPHI TETIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHui.

ITpuBOIUTE MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.




7.4

AOuoTnyeckue

dakTopbl. BiaxxHocThKaK
HKOJIOTHYECKUH (PaKTO

BnasxHOCTB KaK 3KOJIOTMYECKHMA
¢dakrop. [IpucnocoOeHns pacTeHUITK
MOJIICP>KaHUI0 BOJHOTO OaaHca.
Knaccudukanus pacteHUiIO
OTHOIIICHHIO K BOJIC.

[TpucniocoOaeHNs YKUBOTHBIX

K U3MEHEHHIO BOJHOTO PEXKHIMA.
JdemMoHcTpanuu

TaOnuiet u cxembl: «Pu3nooruUecKue

ajJlanTally )KUBOTHBIX».
O0opynoBanme: repbapuy pacTeHHH,
OTHOCSLIUXCS K TUrpoduram,
kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII.

JlaGopaTopHas pabdora
«AHaTOMHYECKHE OCOOEHHOCTU pacTeHUM
13 pa3HBIX MECT OOUTaHUS»

PackpbIBaTh cofiepkaHne TEPMUHOB U
MOHSATHUI: BIAYKHOCTb, TUAPO(HUTHI,
rUrpoduThl, Me30HUTHI, KCEPODHUTHI,
’KHBOTHBIC: BOJTHBIE, ITOJTYBOIHBIC,
Ha3eMHBbIE.

XapakTepu30BaTh JCHCTBHE BIAKHOCTUKAK
9KOJIOTHYECKOTO (haKTopa.

BBISIBIIATE OCOOEHHOCTH CTPOCHUS U
KU3HENEATEIIFHOCTH ~ PAaCTeHHWH  pa3HBIX
9KOJIOTUYECKUX TPYII IO OTHOIICHUIO K
BOJIC.

[TpuBOAMUTH IPUMEPHI PACTEHUH Pa3HBIX
HKOJIOTUYECKUX TPYIII TI0 OTHOIIEHHUIO K
BOJIE.

BBISBIISITE aHATOMUYECKUE U
(bu3HnoNIOrHYecKrue NPUCnocoOICHUS
’KUBOTHBIX K N3MEHEHHIO BOJHOTO

peKuMa.

[TpuBOAKUTH IPUMEPHI BOJIHBIX,

MOJTYBOJ/IHBIX M HA3EMHBIX KHBOTHBIX

7.5

Cpenpl obutanus
OpTaHU3MOB

Cpenpl 0OMTaHUS OPTraHU3MOB: BOJHAS,
Ha3eMHO-BO3/1yIlIHAs, TIOYBEHHAsI, TTyOuHHAs
MOJIMNOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
DU3HKO- XUMHUUYECKHE OCOOCHHOCTH CPeJT
0oOUTaHUSI OPraHU3MOB.

PackpwiBath conepkanue TepMUHA

«cpena oOuTaHUs.

XapakTepu3oBaTh 0COOCHHOCTH BOJTHOM,
HA3eMHO-BO3/IYIIHOHN, MTOYBEHHOMW, TTTyOMHHO
MO/IMIOYBEHHON UBHYTPUOPTaHU3MEHHOM cpell
oburanus.




[TpucnocobnaeHns OpraHu3MoB K )KU3HUB
Pa3HbIX cpenax.
JdemoHcTpauuu

Tabnuiet u cxembl: «Cpeabl 0OUTaHUS
OpPTraHU3MOBY.

OobopynoBanue: KOJJICKIIUU
KUBOTHBIX, OOUTAIOIUX B Pa3HBIX
cpenax

CpaBHUBaATh QU3UKO-XUMHUYECKUE
YCJIOBHS pa3HBIX CpeJl OOUTaHMS.
BBIABIIATH 4epTHI MPUCTTOCOOTICHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJHOM,
Ha3€MHO-BO3/yIIIHOM, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOU cpeiax OOUTaHUS.
[IpuBOANTH MPUMEPHI OPTaHU3MOB,
0o0UTaIOLIMX B Pa3HBIX Cpelax

7.6 | buonorunyeckue buonornueckue putmel. BHenHue u PackpriBath cojiepxanue MOHATUS
PUTMBI BHYTpeHHUE pUTMBbL. CyTOUHbBIE U «OMOJIOTHYECKHE PUTMBD).

TFOANYHBIC PUTMBI. XapakTepu30BaTh 0COOCHHOCTH
[Ipucnoco0aeHHOCTh OPraHU3MOB K BHEIIHNX, BHYTPEHHHX, CyTOYHbIX 1
CE30HHBIM U3MEHEHHSIM YCIIOBHIA TOJJUYHBIX OMOJOTUYECKIX PUTMOB.
AKH3HH. IIpuBOAUTE IPUMEPHI IIPOSBIICHUS
Jemoncrpanun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabnuitel u cxeMbl: «bromorndyeckne OpPraHU3MOB.
PUTMBD. BoiaBiaTh  4epThl  MPUCIIOCOOIEHHOCTH
O06opynoBanme: repbapuu u OpraHM3MOB K CE30HHBIM HM3MEHEHUSIM
KOJUIEKLIUU PACTEHUI U KUBOTHBIX, YCJIOBHH JKU3HHU.
o0Jamarmux yepTaMu OmnuceIBaTh CE30HHBIC SIBJICHUS B JKH3HH
MPUCITOCOOJIEHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIPOCTPAHEHHBIX
W3MEHEHUSM YCIIOBHH KU3HU B CBOEM MECTHOCTHU

7.7 | XuzHeHHble GOpPMBI ’Kuznennslie (hOpMBI OPTaHU3MOB. PackpbIBaTh copepkaHue NOHATHUS

OpTraHnu3MOB

[TonsaTtue o xxu3HEeHHOH popme.
JXuznennsie (opMbl pacTeHUI:
JIepeBbSl, KYCTApHUKH, KYCTApPHUYKH,

«OKU3HEHHas GopMa OpraHu3Ma.
BBIABISTE OCOOEHHOCTH CTPOCHHUS U

JKU3HEACATEIIBHOCTU PACTEHUM Pa3HbIX




MHOTOJICTHUE TPaBbI, OHOJICTHHUE TPABHIL.
’Kuznennslie HOpMBbI )KUBOTHBIX:
THAPOOMOHTHI, TEOOMOHTHI, AOPOOHUOHTHI.
OcoOeHHOCTH CTPOEHHS HOOpa3a KU3HU.
JdemoHcTpauuu

Tabmunbl  u  cxembl: <«OKu3HeHHbIE

dopmbl  pacteHuity, <« KuzHeHHbIE
(OPMBI KMBOTHBIX».

O0opynoBanme: repbapuu u
KOJUIGKLIMM PAacTeHHHd W HKUBOTHBIX
Pa3IUYHbIX KU3HEHHBIX (POpM

KU3HEHHBIX (POpM.

IIpuBOAUTE IPUMEPHI PACTEHUMN Pa3HBIX
KU3HEHHBIX (POPM.

BBISBIIATE OCOOEHHOCTH CTPOEHUS U
JKU3HEJEATEIIbHOCTH KUBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[TpuBOIUTE IPUMEPHI JKUBOTHBIX
pa3HBIX KU3HEHHBIX (opM

7.8

buoTtnueckue pakrTopbl

buotnueckue paxtopsl. Bus
OMOTHUYECKUX B3aNMOICHCTBHIA:
KOHKYPEHIIHS, XUIITHUYECTBO, CHMOMO3H €ro
¢dopmsl. [Tapasutusm,

KOOoIepauus, MyTyaau3M,

KOMMEHCAINU3M (KBapTUPAHTCTBO,
HaxJieOHn4ecTBO). Herpoduueckue
B3aUMO/JIEHCTBUS (Tonnueckue, hopuyeckue,
(habpuueckue). 3HaUCHUEONOTHIECKUX
B3aUMOJEHCTBUH 7151 CyLIECTBOBAHHUS
OpraHu3MoB B cpefe ooutanus. [IpuHuun
KOHKYPEHTHOT'O UCKJIFOUECHHS.
JdemoncTpanuu

Ta0nuIbl M cXeMbL: «DKOCHCTEMA

PackpsIBaTh conep:kanre TEpPMUHOB U
MOHATUI: KOHKYPEHIUS, XUIITHUYECTBO,
Mapa3suTU3M, MyTYaJIu3M,
KOMMEHCAIIU3M, HeTpOopHUeCKHe
B3aUMOJICHCTBHUS.

XapakTepHu30BaTh BU/IbI OMOTHYECKUX
B3aUMO/JICHCTBUN.

OOBACHATH CYIIHOCTh KOHKYPEHIIHUH,
XUIIHUYECTBA, Tapa3uTU3Ma, MyTyaJIn3Ma,
KOMMEHCAJIN3Ma.

IIpuBOAUTE IPUMEPHI OPraHU3MOB,
YYacCTBYIOUIMX B OMOTHYECKUX
B3aUMOJICUCTBUSAX PA3HBIX TUIIOB.
OueHuBaTh 3HaYeHHE OMOTUYECKUX
B3aUMOJICVCTBUY IS CYILIECTBOBAHUS




LIUPOKOJIUCTBEHHOTO JIECay,
«DKocHCTEMa XBOMHOIO JIiecay,
«enu nutaHusy, «XHUITHAYECTBO,
«ITapazutuzm», «KOHKypeHIUS»,
«CumMOno03y, «KoMMeHcamn3m.
ObopynoBanue: KOJJICKIIUH
YKUBOTHBIX, YYaCTBYIOIINX

B PA3JIUYHBIX OMOTUYECKUX

OpraHU3MOB B cpejie 0OUTaHUs.
OO0O0CHOBBIBATH JEHCTBHUE TPUHITUIIA
KOHKYPEHTHOTO UCKITFOUCHUS

B3aUMOICHUCTBHUSIX
Hroro yacos 110 Teme 9
8 Tema «IK0J10THsA BUAOB M MOIYJISIIIHII»
8.1 DKOJIOTHYECKHE 3 DKOJIOTUYECKHE XapaKTEPUCTUKHI PackpriBath cojiepxaHue MOHATUS
XapPaKTCPUCTUKU MOMYJIAIUH. HOHYHHHI/ISI Kak OmoJioruyeckas KIOIYJISLUSI.
MOMYJISIAN cucrema. Posib HEOTHOPOIHOCTH CPEIbL, OneHNBaTh 3HAYEHNE HEOTHOPOTHOCTH

¢u3nuecknx6aprepoB U 0COOEHHOCTEN
OuoJIOTNHU BUIOB B (hOpMUPOBAHUH
MPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISIHHA.
OCHOBHbBIE TIOKA3aTeIN MOMYJISALUH:
YHCIEHHOCTD, IJIOTHOCTh,BO3pACcTHAS U
MI0JIOBAs CTPYKTYPA, POXKIAEMOCTb, IPUPOCT,
TEMIT POCTa, CMEPTHOCTH, MUTPAIIHSL.
JdemMoHcTpanuun

TabGauiie! ¥ cxembl: «IKOJIOTUYECKUE

XapaKTEPUCTUKY MOMYJISLIANY,
«IIpocTpaHCcTBEHHAs CTPYKTYypa

cpelibl, (pu3nuecKux 0apbepoB U
0coOeHHOCTEH OMOoJIOrUK BUJIOB

B (JOPMUPOBAHUU POCTPAHCTBEHHON
CTPYKTYPBI TIOMYJISIIIHAHA.

[TpuBOANUTE MpUMEPHI MOMYISAUN pa3HbIX
BUJIOB PACTEHUH U )KUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
HKOJIOTMUECKUE TTOKA3aTEIN
MOMYJISILIUK: YUCIIEHHOCTD, MJIOTHOCTbD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POXKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTH, MUTPAIIHSL.




MOomyJiauuun», «BOBpaCTHBIe nmupamMuabl

HOMYJISILIUM
8.2 | Dxonoruyeckas DKojorudeckasi CTpyKTypa MOMYJIALHUH. PackpsIBaTh cofepkaHue TEPMUHOB U
CTPYKTypa OneHka 4uCIeHHOCTH TOMYJIALUN. MOHATHI: TUHAMMKA TOIYJIALINH,
HOITYJISILIVH. JluHaMMKa MOMYJISALIMY U €€ PETYIIALHNS. OMOTHUYECKUI OTEHIIMA TOMYJISLHH,
JluHamuKa nonynsuuuu buoTtnyeckuii noTeHIMAI MOMYISALUH. KpUBBIE BBDKMBAHUA, GAaKTOPbl CMEPTHOCTH,
e€ perysius MozenpoBaHu€e TNHAMUKHU MOMYJISILIUH. €MKOCTb CpEJIbI.
Kpussle pocra yncieHHOCTH OOBACHATH 3aKOHOMEPHOCTHU
nonysssnuu. Kprssie pa3MenieHust 0cooei momysiuuHa
BBDKMBaHMS. Perynsanus 4nciaeHHOCTH 3aHMMAEMOU TEPPUTOPHUHN.
MOMYJISIUI: pOITb (PaKTOPOB, OnenuBaTh OMOTHYECKUN TOTEHIIUAI
3aBUCAIIMX U HE 3aBUCAILLUX OT INIOTHOCTH. MONYJISIUNA Pa3HBIX OPraHU3MOB.
Dkojoruueckue crpateruuBunos (- u K- AHanM3upoBaTh KPUBBIE POCTA
CTpaTeruM). YHMCJIEHHOCTH MOMYJISLUN U KPUBBIE
Jdemoncrpanuu BBDKUBAHHS.
Tabmumper 1 cxembl:  «CKOpOCTh OO0O0CHOBBIBATh IPUYHHBI CACPKUBAHUS
3aCeNiCHUsT  MOBEPXHOCTH  3eMIIH OMOTHYECKOI0 IOTEHIIMANA POCTA U IPUYHHBI
Pa3IM4YHBIMA OpTaHU3MaM1»» BCIIBIIICK POXXAACMOCTH
y OTIEIbHBIX OpraHu3MoB. [lepeuncusaTe
(bakTOpBl CMEPTHOCTH,PETYIUPYIOLIHE
YHMCJIEHHOCTD MOMYJISILIUI pacCTEeHUH U
JKUBOTHBIX.
OnuceIBaTh 3KOJOTUYECKUE CTPATETUN
BUJIOB
8.3 | Dxonoruueckas HUIIA [TonsaTue 06 PKOJIOTUYECKOM HUIlIE BUAA. PackpeiBaTh  comepkaHue TEPMUHOB U

BHA

Mecrooburanue. MHOromepHasiMOA€b
9KOJIOTUYECKON HUIIU

IMOHATUM: DKOJIOrMYeCKas HMINA, BH,
apeaJi, UHBa3usl.




JIx. W. Xarunncona. Pazmepsl
9KOJOTHYEeCKoM HuIH. IloTeHIIManpHasIn
peann30BaHHAs HUIIIU.

Bup kak cucteMa nonyJisiuid. Apeasnbl
BUJ0B. BU/IbI U UX KWU3HEHHbBIC CTPATETUH.
ODKOJIOTHYECKHE

SKBUBAJIEHTEHL.

3aKOHOMEPHOCTHU MOBE/ICHUS U MUT AU
’KMBOTHBIX. BroJjiornyecknenHBasuu
Yy>KEPOJIHBIX BUJIOB.

JdeMmoHcTpamun
Iloptper: Jx. WM. XartunHCoH.

Tabmuuel u  cxeMmbl: «Mojenb

9KOJIOTUYECKON HUIIU

Jbx. M. Xatunncona». O0opyaoBaHue:
repOapuy pacTeHH;KOJIJIEKIIUU )KUBOTHBIX.
JlaGopaTopHas pabdora
«[IpucnocobneHus ceMsiH pacCTeHUNK
pacceaeHuo»

Xapaktepru3oBaTh MHOTOMEPHYIO

MOJIEJIb dKOJIornueckon Humu Jx. M.
XaTuynHCOHA.

[IpuBOANTH MPUMEPHI FIKOTOTUUECKUXHHUIII
pa3HbIX BUJOB PAaCTEHUN U

JKMBOTHBIX.

BBISBIATE OTIIMYKE SKOIOTHYCCKON HHUIITU
BHJIA OT ero MectooOuTanus. [ paduueckn
n300pakaTb MHOTOMEPHYIO MOJIEIIb
9KOJIOTUYECKOWHUIIM IS PA3HBIX BUIOB.
BBIABIIATE IPUYMHBI pa3Inyui

B pazMepax dKOJIOTMYECKOW HUIITU

Y pa3HbIX BUJOB PACTEHUN U KUBOTHBIX.
AHaM3UPOBATh MPUYUHBI U TTOCIIEACTBUS
CMEHBI SKOJIOTHUCCKON HUIIIHN

Htoro yacoB 1o Teme 9

9

Tema «IkoJ1iorus coodIIeCcTB. IKOJOTHUEC

KHue CUCTEMbD»

9.1

Coo0111ecTBO 1
OpPraHu3MoOB —
OMOIIEHO3

CoobmmectBa oprann3mMoB. buoreHos nero
cTpyKTypa. CBsI3u MEX]ly OpraHu3MaMHy B
ouoneHose.

JdemMoHcTpanuu

Tabnuuet u cxembl: «CTpyKTypa

PackpsIBaTh copepxaHrne TEPMUHOB U
MOHATUH: OUOIIEHO03, OMOTOII.
XapakTepu30BaTh OMOIIEHO3 U €r0
CTPYKTYpPBI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUIECKYIO.




ouroreHo3ay, «IKocucreMa
IIUPOKOJIMCTBEHHOTO JIECAY,
«IKocucTeMa XBOMHOIO Jiecay

[TepeuncnsaTh U MPUBOAUTH TPUMEPHI
CBSI3CH MEXKIy OpraHu3MaMH
B OMOIIEHO3€E

9.2

DkocucreMa

DKocucTema Kak OTKpbITasi cucTeMa
(A.JIx. Tencnu). @yHKIIMOHATBLHBICOIOKH
OpPraHU3MOB B 3KOCUCTEME: TPOYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu 1 ceTu.
AbGuoTHuecKue OJIIOKH IKOCUCTEM.
[TouBbI M WJTBI B 3KOCHCTEMAX.
KpyroBoport BeliecTB 1 NOTOK 3HEPTrUUB
3KOCHUCTEME.

Hemoncrpauuu [loprpersl: B.

H. Cykaués,A. JIx. Tencau.

Tabauie! v cxembl: «DyHKIIMOHATIBHBIE

TPYIITBI OPTAaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoT BemecTB B 9KOCHCTEME,
«Ilernn muTanus (MacTOMIIIHAS,
JETPUTHAS )».

O0opynoBanme: repbapuu pacTeHUIA;
KOJJICKITMH HACEKOMBIX; Uydelia ITHI 1
3BEpen

PackpbiBaTh copepikaHUE TEPMHUHOB H
MOHSTHI: YKOCUCTEMA, IPOAYLICHTHI,
KOHCYMEHTBI,  PEIYLIEeHThl, Tpoduueckue
ypOBHHU, Tpodudeckue (MUILEBbIE) LENU U
CeTH.

HaseBaTh CTpyKTypHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

XapakTepu30BaTh GYHKIUHU H

MPUBONUTH IPHUMEPHI OPTaHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOIIIUXCSI
3HaHU 0 pacTeHusX, rpudax,

0aKkTepHsIX U KUBOTHBIX. ONMUCHIBATD
KPYrOBOPOT BEILIECTB UIIOTOK SHEPTUH B
HKOCHUCTEME.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE

BEIIIECTB U MTOTOKE SHEPTUH.

[TpuBOANTE TPUMEPHI OPTaHNU3MOB,
3aHUMAIOIINX Pa3Hble YPOBHU
TPOPUUECKUX MUPAMUTIL.

CocTaBisTh CXEMBI IEpeHOCca BEIeCTBaK
HHEPIuu B 3KocucTeMax (1enu

MIATAHUS).




CpaBHI/IBaTB HaCTGI/IH_IHBIG " ICTPUTHLIC

OCIIu ITMTaHUuA

9.3 DKOJIOTHYSCKHUE OCHOBHBIC ITOKA3aTEIIM SKOCUCTEMBL. PackpeiBath conepkaHue TEPMUHOB U
APAMUIBI buomacca n npoxykuus. MOHATHUI: POIYyKLIKs, Oromacca,
DKOJIOTHYECKHE TUPAMUJIbl YU CEI, AKOJIOrMYECKas MupamMua.
OMOMacChl U PHEPTUH. XapakTepru3oBaTh IpaBuiia
JemoncTpanuu SKOJOTMYECKUX MUPAMUI YUCET,
Tabmuiel M CXeMBL: «IDKOJOTHYECKast OMOMACCHI U SHEPIHU.
NUpaMuga  YKUCEN», «DKOJIOTHYECKas OOBACHATH IPUYMHBI PA3THYUIAB
nrupaMuaa 6I/IOMaCCLI», NPOAYKTUBHOCTH Y Pa3HBIX
«IKoIornuecKas nmupamMmujia SHCPruny» HYKOCUCTEM.
[IpuBomuTe  mpUMEPBI  MPAKTHYECKOIO
MIPUMEHEHUS MpaBUII 9KOJIOTHYCSCKUX
MUpaMuU/I.
CpaBHuBaTh OMOMacCy U MPOIYKIIHIO
AKOCHUCTEM CylIu 1 MUpOBOro okeana
9.4 N3menenns Junamuxa skocucmem. PackpeiBath conepxanne TEpPMHUHOB U
COOOIIECTB — Kamacmpoghuueckue nepecmpotixu. MOHATHI: CYKIIECCUS, KIMMAKCHOE
CYKILIECCUU @nykmyayuu. HanpaBneHHbIE CO00IIIEeCTBO, CYKIIECCHOHHBIN PSI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHble 1 BTOPHYHBIE
CYKLIECCHH U X TIPUYHHBIL.
AHTpONOreHHbIE BO3CHCTBUSIHA
cykueccuu. KimmakcHoe
coobmecTBo. buopasHoobpazue u
MOJTHOTA KPYrOBOPOTA BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIECTB.

XapakTepu3oBaTh CyKIECCUU: TIEPBUYHBIE U
BTOPUYHbIE, IPUBOJIUTHUX TPUMEPHI U
HA3bIBATh MPUYUHBI CMEHBI COOOIIIECTB.
CpaBHMBaTh BPEMEHHBIE U KOPEHHBIE
OMOreoleH03bl Ha KOHKPETHBIX MPUMEpPax
CBOEH MECTHOCTH.

MopenupoBaTh pe3yabTaThl IIpolecca




JdemMoHcTpauuu

Tabnuiet u cxemsl: «OOpa3zoBaHue

6onotay, «IlepBuuHast cykueccus»,
«BoccraHnoBiieHue seca 1nocie noxapa»

CMEHBI OMOTEOIIEHO30B IO BIHSIHHEM
aHTPOMNOreHHOro (hakTopa

9.5 | Ilpupoansie [Tpuponusie 3KOCHCTEMBL. JKocucmemsl 03¢p | PackpbIBaTh coepKaHne TEPMUHOB U
IKOCHCTEMBI u pex. dxocucmembiMopell U OKeaHos. HOHATHHN: (PUTOIIAHKTOH, 300IUIAHKTOH,
Oxocucmemvl mynop,necos, cmeneti, SAPYCHOCTb.
nYCMbIHb. XapakTepHu30BaTh NPUPOAHbIC
JleMoHCcTpanuu HKOCHUCTEMBI, UX OCHOBHBIE
Tabmuib! 1 cxembl: «IKocucTeMa KOMITOHEHTHI (Ha MpUMepe 03epa, XBOIHOTO U
MIMPOKOJIMCTBEHHOTO JIecay, MIMPOKOJIMCTBEHHOTO Jieca).OObACHSTH
«DKOCUCTEMa XBOMHOTO JIECay, MPUYHHBI Pa3IMYHON OMOMACCHI IPOIYIIEHTOB
«KOocucTeMa 03epay. 1
OGopynoBanue: akBapuyM Kak MOJIENIb KOHCYMEHTOB B IIPUPOTHBIX
HKOCHCTEMBI. SKOCHCTCMAX.
IKCKYpCHst «IKCKYPCHS B THITHUHbIH CocTaBisITh MACTOUIIIHBIC U IETPUTHBICIICTIH
6HOreoLeH03 (B 1yOpaBy, 6epe3HsK, elpHuK, | TATAHHA MPUPOIHBIX dKkockcTeM. ITpuBoamuTh
Ha CYXO/I0JBbHBIH WK TIOMEHHBIH JTyT, MPUMEPHI OPTaHU3MOB, BXOISIINX B COCTAB
03epo, 6OIOTO)» (HUTONIAHKTOHA, 300IUIAHKTOHA, OEHTOCA.
O60CHOBBIBATH POJIb IPYCHOCTUB
KU3HH HA3eMHBIX YKOCHCTEM.
CpaBHHBaTh OMOMACCY U TPOAYKIIUIO
BOJIHBIX U HA3€MHBIX 9KOCHCTEM
9.6 | AHTpomOreHHbIe AHTpOTNIOTeHHBIE SKOCHCTEMBI. PackpbIBaTh cofepxaHue TEPMUHOB U
3KOCUCTEMBI Arposkocuctema. ArporeHos. Paznuuus MOHSATHI: arpO’KOCUCTEMA, arpOIIEHO3,

(arpo3kocucTeMbl)

MCKAY aHTPOIIOI'CHHBIMHA 1

MOHOKYJIBTYpA.




IIPUPOJAHBIMHU S3KOCUCTEMAMH.

JdemMoHcTpanuu

TaOnuiiel 1 cxembl: «ATPOLIEHO3»,
«KpyroBopoT BeliecTB ¥ NOTOK
SHEPTUU B arpoLEHO3E.
OO6opynoBanme: repbapuu
KYJIbTYPHBIX U TUKOPACTYILLIUX
pacTeHui.

IKCKypeus «IKCKypeus

B arpO3KOCUCTEMY (Ha 10JIe WIKB
TEIUIMYHOE X035I1ICTBO)»

XapakTepru3oBaTb OCHOBHbBIE

KOMIIOHEHTHI arpo3kocucremsl. IIpuBoauts
npumMepsl arposkocucteM. CoCTaBIIsATh LENH
IUTaHUS arpoleHo3a.0O00CHOBBIBATh
IIPUYMHBI HU3KON yCTONYUBOCTH
arpodKOCUCTEM.

CpaBHUBATBH arpO’KOCUCTEMBI U
IIPUPOJHBIE SKOCUCTEMBI.
XapakTepHu30BaTh pPOJIb YEIOBEKA

B COXPAHEHUH YCTOMYHBOCTH
arpodKOCUCTEM

9.7

YpbOo3KkocuCTEeMBI.
OKOMOHUTOPHUHT

YpOoskocucTeMsl. OcHoBHbIE
KOMITOHEHTHI ypOOIKOCUCTEM.
lNopoackas dmopa u dayna.
CHHAHTPOIU3AINS TOPOJICKON (PayHBI.
buonornueckoe u X035MCTBEHHOE 3HAYEHUE
arpo3KOCHUCTEM U

ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMS
OCHOBHBLIX B3aNMOJICHCTBHH
OpPraHU3MOB B SKOCHUCTEMaX.

Ponb kackaonozo aghgpexma u 6u0os-
20UpuUKamopos (Kiouesvlx 6U008)

8 OYHKYUOHUPOBAHUU IKOCUCTNEM.
[TepeHoc sHEPTUU U BEIIECTB MEXKITY
CMEKHBIMH 3KOCHCTEMaMHU.

Y CcTOMYUBOCTH OPraHU3MOB,

PackpsiBath conep:kanue TEpPMUHOB U
MOHSATHI: ypOoIKOCUCTEMA,
CHUHAHTPOMNM3aLUs, ropoickast (iopa,
ropojckas (ayHa, JKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI yPOOIKOCUCTEM.
OmnuceIBaTh OMOJIOTHYECKOE U
XO35IICTBEHHOE 3HAYCHUE
ypOO3KOCUCTEM.

[TpuBOIUTE MPUMEPHI U OLIEHHUBATH
COCTOsSIHUE YPOOIKOCHCTEM CBOEH
MECTHOCTH.

BrIABIIATE 0COOEHHOCTH TOPOCKOM
¢bopsl U dayHBI.

CpaBHHBaTh yPOOIKOCUCTEMBI U
MPUPOIHBIE SKOCUCTEMBI




MONYJISALMA U SKOCUCTEM B YCIIOBHUAX
€CTECTBEHHBIX U aHTPOIOTCHHBIX
BO3/ICUCTBHUI.

Mexanuzmvi 8030eticmaust 3a2psA3HeHUll
PA3HLIX MUNOG HA CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UHECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€LCMBUSL.
MeToa0510TME MOHUTOPHHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX
9KOCHUCTEM.

JdeMmoHcTpamun

Tabauie! u cxembl: «IIpumepsl
ypOOIKOCUCTEM.

IIpakTnyeckas padora

«M3ydenue n onucaHue
ypOOIKOCUCTEMBIY.

JlabopaTopHasi padora

«M3ydenue pa3sHOOOpa3ust MEIKUX
MTOYBEHHBIX YWIEHUCTOHOTUX B Pa3HBIX
9KOCHCTEMAX»

HToro uacoB o reme

12




10

Tema «buocdepa — riodanbHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypan
coctaB buochepbl

2

buocdepa — obmeruianerapHast 060109k
3emutd, T/1€ CYIIEeCTBYET MIIMCYIIECTBOBAJIA
JKU3Hb. PazBuTHe npeacraBieHuit o

ouocdepe B Tpynax . 3tocca. Yuenue B.1.

Bepnanckoro o 6mocdepe. Ob6aactu
omnocheps! u e€ coctas. JKuBoe BEmecTBo
O6uocdepsl nero HyHKIHH.
JdemMoHcTpanuu

[Hoptpetsl: B. . Bepnanackuii,?.

31occ.

Tabmuiet u cxembl: «I'eocdepsr 3eminy,

«CDyHKIII/II/I JKHUBOTI'O B€IIECTBA»

PackpbIBaTh conepkaHre TEPMUHOB U
MOHATUI: Orocdepa, )KMBOE BEIIECTBO,
KOCHOE BELIECTBO, OMOKOCHOE BEUIECTBO,
OMOTreHHOE BEILECTBO.

[TpuBoUTH GOPMYIUPOBKH OCHOBHBIX
nostoxxeHui yuenus B. 1. Bepranckoroo
ouocdepe.

Xapaktepu3oBath 0bmactu Ouocheps! nux
COCTaB, HA3bIBaTh 00JIACTH PACTIPOCTPAHECHUS
JKUBOTO BEIIECTBA

B 000JI04KaX 3eMJIH U BBISBISTH

MPUYMHBI €70 Pa3IMYHOTO
pacripeienieHusl.

[TepeuncasiTe GyHKIIMN )KUBOTO

BelecTBa omocdepsl (razonas,
OKHCITUTEITFHO-BOCCTAHOBUTENIbHAS,
KOHIEHTPaLlMOHHAsI, OMOXUMHUYECKas]).
[TpuBOIUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3/ICHCTBUS JKUBOT'O BElleCTBA HAa Orocdepy.
AHaIM3UPOBATh U OLICHUBATh
OMOIOTHYECKYI0 HHPOPMAITHIOO
r1100aJIbHBIX 9KOJIOTHYECKUX

npobaemMax Ouocqepsl, MOTydaeMyIo

U3 pPa3HBIX HCTOYHHUKOB.




OnenuBats Bkiaxa B. U. Bepnanckoro,
9. 310cca B CO3/1aHNE YUEHUSIO
ouocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ouocdepsl.
KpyroBopoTtsl
BEIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. OcobeHHOCTH OMOChEephIKaK
rJ100aTbHOM SKOCHCTEMBI.

JluHaMu4ecKoe paBHOBECHE

B Owuocdepe. KpyroBopoTsl BemecTs
OMOTCOXMMHUYECKHEe  [HKIBI  (yriepoja,
a3orta). PUTMUYHOCTD SIBIICHUI

B Omocdepe.

JdemMoHcTpanuu

Tabauis! u cxemsl: «I'eocdepsl

3emnny, «DyHKINN KUBOTO
BEIIECTBAY,

«Kpyrosopot a3ora B npupoze»,
«KpyroBopot yriiepoaa B mpupoie»,
«KpyroBopot Kuciaopoaa B Ipupoae»,
«KpyroBopoT BobI B IpUpOJE»

PackpbIBaTh co/iepKaHue TEPMUHOB U
MOHATHI: TII00aIbHAS YKOCUCTEMA,
JMHAMUYECKOE paBHOBECHE,
KPYrOBOPOTHI BELIECTB,
OMOTCOXUMHUYECKUE IIUKJIBI.
XapakTepu30BaTh 0COOCHHOCTH
ounocdepsl Kak rI00aTbHOM
9KOCUCTEMBEI.

Omnpenenarts GyHKIHIO OnochepsiB
obecrieueHn OMOTEHHOTO
KPYroBOpPOTA BEIIECTB Ha IJIAaHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTrOBOPOTHI: BOJIBI, YTIIEPOa, a30Ta.
CpaBHHBATh OCOOCHHOCTH KPYyrOBOPOTa
pa3JINYHBIX BEIECTB.

OreHMBaTh 3HAUEHHE KPYTOBOPOTA
BEIIIECTB JIUIS CYIIECTBOBAHUS JKU3HUHA
3emute.

OOBSICHSTH POJIb OPraHMU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIIECTB.

BBISIBIIATE THHAMHUYECKOE PABHOBECHE
ouochepsl.




[IpuBOAUTH TPUMEPHI PUTMUYHOCTH
sBIICHUI B Onocdepe
10.3 | 3onanbHOCTH OHOC(hEPHI. 2 3onanbHOCTH Ouochepsl. [lonsTHEO PackpbIBaTh cofiepkaHue TEPMUHOB U

OCHOBHBIEOMOMBI CYIIIH. 6uome. OCHOBHBIE OMOMBI CYIIIH: MOHATHUI: OMOMBI, TyH/Ipa, XBOWHBIE Jeca,

YcToiunBOCTh TyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U CMEIIIaHHbIe Jieca,

ouochepsl IIMPOKOJINCTBEHHBIE Jieca, CTEMH, CABaHHBI, [IMPOKOJINCTBEHHBIE JIeca, CTeMH, CABaHHBI,
MYCTBIHU, TPOMTUYECKHE JIECA,BHICOKOTOPBSI. MyCTBIHU, TPOIMUYECKHE JIECA,BEICOKOTOPbSI.
Knumar, pacTUTeNbHBIH U dKUBOTHBIN MU [Toka3bIBaTh Ha KapTe U
OMOMOB CYIIIH. XapaKTepu30BaTh OCHOBHbIE OMOMBbI
Crtpykrypa 1 QyHKITUS )KUBBIX CUCTEM, CyIIH.
OLIEHKa UX PECYpCHOr0 MOTEHIMalIa U CpaBHUBaTh 0COOEHHOCTHU KJIMMATa,II0YB,
OourocqepHbIX HYHKITHIA. pPacTUTEIBHOTO U KUBOTHOTO MHUpa
JeMoHcTpanun pa3HbIX OMOMOB CYyIIN 3eMJTH.
Tabauiet 1 cxembl: «OCHOBHBIE OMOMBI BBISBISTE MPUYHHBI 30HATBHOCTHB
cyumy, «Knumarndeckue mosica 3eMiIm, ouocdepe
«Tynapa», «Taiiray,
«CMelIaHHBbIH J1ecy,
«IlIupokonucTBeHHBIN Jiecy, «CTenby,
«CaBanHay, «IlycTbiHI»,
«Tponuueckuii ec».
OO6opyaoBanme: repOapuy pacCTeHUN pa3HbIX
OMOMOB; KOJIJIEKITUH KUBOTHBIX

Hroro yacos o teme 6
11 Tema «Yesi0oBeK M OKpPY:KAKOIIAS Cpela
11.1 | Bo3zneiictBue 2 DKOJIOTHYECKUE KPUZHUCHI U UX PackpeiBath conepxkanne TEPMUHOBHU

yenoBeka Ha Guochepy npuyrHbl. Bo3neicTBue yenopeka MOHATHI: aTMocdepa,

Ha 6nocdepy. 3arps3HeHne BO3TYITHOMN BEIIIECTBA-3aTr PA3SHUTEIIH,




cpenbl. OxpaHa Bo3yxa. 3arps3HeHue
BOAHOM cpepl. OXpaHa BOIHBIX PECYPCOB.
Pa3pymienue noussl. OXpaHaroYBeHHbBIX
pecypcoB. M3meHeHue

KJIMMaTa.

JdemMoHcTpanuu

Talnuiibl U cxeMsl: «3arpsi3HEHUE

aTMocheps», «3arpsi3HeHue ruipocheps,
«3arpsi3HEHUE TOYBBDY,
«ITapaukoBbIi 3P hexT»

NapHUKOBBIN (P PEKT, «030HOBas IbIpay,
«KUCIIOTHBIE JTOKAN», TUApochepa,
3BTPO(UKAIHS BOJTOEMOB,IIOYBA, SPO3HS
M0YB, IECTUIINIBI,

HKOJOTUYECKUI KpU3UC. AHAITN3UPOBATh
AHTPOIIOTEHHBIE (PAKTOPHI BO3ACHCTBUS Ha
ouochepy

(poib yesoBeKa B MPUPOJIE) Ha Pa3HBIX
ATanax pa3BUTHSI YEIOBEYECKOT0 O0MIEeCTRA.
XapakTepr30BaTh II100aIbHBIC
HKOJIOTUYECKUE MTPOOIEMBI;

OCHOBHBIE UCTOUYHHKH aTMOC(HEPHBIX
3arps3HEHUI; SKOJIOTHYECKUE TPOOIEMBI,
CBSI3aHHBIC

C YBEIIMYECHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJax; 3BTpo(UKaINIO
BOJIOEMOB; TOCJIEJCTBUS 3arPA3HEHUSBO
XMMUYECKMMH BEIIECTBAMU; BO3/IeHCTBUE
YeJI0BEeKa Ha TOYBEHHBIMITOKPOB.
ApryMeHTHpOBaTh 3HaUECHUE
HKOJIOTUYECKUX 3HaHUH B PEIICHUH BOTIPOCA O
MoJIep>)KaHUM YCTOMIUBOCTH

ouocdepsl




11.2 | AuTponoreHHoe 2 AHTpONIOT€HHOE BO3/ICHCTBUE PackpeiBath conepkaHue TEPMUHOB U

BO3JICHCTBUE HA PACTUTEJIbHBIN U KUBOTHBIA MUD. MOHSTHI: COKpalleHue 6uopasHoodpasus,
Ha PaCTHTEIbHBIN U OxpaHa pacTUTEIBHOTO U >KUBOTHOTOMUPA. OXpaHa NPUPOJIbI, 0CO00 OXpaHAEMbIE
KMBOTHBIN MHD. OCHOBHBIE IPUHIUIIBI OXPAHBI IIPHPOJIBL. npupoausie Teppuropun (OOIIT),
OxpaHa npupo/p Kpacubie kauru. Oco0o oxpaHsieMble OoTaHMuYECKUIiCal, 300J0IrMYECKUH MapK.
npupoubie Tepputopun(OOIIT). XapakTepru30BaTh INIAHETAPHYIO POJIb
borannueckue cazipl ¥ 300JI0THUYECKUE pacTeHH ¥ )KUBOTHBIX.
MapKH. IIpuBOAUTE IPUMEPHI IPSAMOTO U
JdemoHcTpanuun KOCBEHHOT'0 BO3/IEWCTBUS YEJIOBEKaHa
Tabmuikl ¥ cxembl: «Oco00 PACTUTENIbHBIN U KUBOTHBIA MUD.
OXpPaHsEMBIE IIPUPOIHBIE TEPPUTOPHUI. XapaKTepu30BaTh MPHHIUIII
OoopynoBanmue: ¢pororpadun «BcemMMpHOM cTpaTeruu OXpaHsl
OXPAHSEMBIX PACTEHUN U JKUBOTHBIX OpUpOABD).
Kpacuoii kauru PO, KpacHoit kHuru [TepeuncasiTb 0COOEHHOCTH PA3IUYHBIX
peruona OOIIT.

[Tpusoauts npumepst OOIIT,
PacroI0KEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MpUMepax OMacHOCTh
COKpAIlleHHUs! OMOJIOTHYECKOTO
pasHooOpa3us 3emiu.

ITpuBOINTE IPUMEPBI PEKUX U
MaJIOYHCIEHHBIX BUJOB PAaCTEHUN U
’JKMBOTHBIX CBOCH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernoHoB u KpacHyto kaury PO




11.3

PammonanbHoe
MIPUPOJIONI0JIH30BAHUEN
YCTOMYMBOE Pa3BUTHE

OCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO
Pa3BHUTHS YEJIOBEYECTBA U IIPUPOIBI.
PanroHalibHOE PUPOIOIOIH30BAHHCH
COXpPaHEHHE OMOJIOTUYECKOTIO
paszHooOpa3us 3eMiIu.

OO1u11e 3aKOHOMEPHOCTH

II100aJbHBIX KOJOTHYSCKUX
Kkpu3ucoB. OcoOeHHOCTH
COBPEMEHHOT'O KPU3HCa B €ro
BEPOSTHBIC ITOCIICCTBHSI.

Pa3BuTHe  METOJOB  MOHHMTOPHHIA
pa3BUTHS  OIMACHBIX  TEXHOI'CHHBIX
IIPOLIECCOB.

Cucmemmvie ucciedo8anus nepexooax
pecypcocbepezaroweli u
KOHKYPEHMOCHOCOOHOU dHepeemuKe.
buonocuuecroe paznoobpasue u
ouopecypcul. Hayuonanvhole
uHpoOpMayuoHHble cucmembl,
obecneuusaiowue 00cmyn

K qubopMauuu 1O COCMOSIHUIO OMOEIbHbIX

61006 u 3kocucmem. OcHoewl

3K0pea6uﬂumauuu aKocucmemu cnocobos

O60pbObL

¢ OUONOBPEIHCOCHUAMU.
PexoncmpyKkyus MOpCKUX U HA3eMHbBIX
IKOCUCTEM.

PackpriBaTh coziep>kaHie TEPMUHOB U
MOHATUI: pallMOHAIBHOE
MIPUPOJONOJIB30BAHUE, YCTOMYMBOE

pa3BUTHE, NPUPOJHBIE PECYPCHI,
9KOJIOTUYECKUM CIes.

XapakTepu3oBaTb ~ OCHOBHbIE  IIPUHIUIIBI
YCTOMYMBOTO  Pa3BUTUSl  YeJIOBEYECTBA U
IIPUPOJIBIL.

OnuceiBaTh HEUCUEPIAEMbIE U UCUEPIIAEMbIE
MIPUPOJHBIE PECYPCHI, TOAUEPKUBAs
OTHOCHUTEJIbHOCTh HEUCUYEPIAeMOCTH
IIPUPOJIHBIX PECYPCOB; XapaKTEPU30BaATh
IIPOLIECCHINX BO3HUKHOBEHMSI U YCIOBUS
CpeJibl, MPUBOJALINE K UX (POPMUPOBAHUIO.
PackpeiBaTh ~ mpoOieMbl  palMOHAIBLHOTO
MPUPOIONOIL30BaHUS U HAXOAUTH IMYTH UX
peleHus




JdemMoHcTpauuu
Tabauie! 1 cxeMbl: «Moaeinu

YIPaBJISIEMOTO MUPA»

HTtoro 4acoB 1mo Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1.buonorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue; 1noj peaakiuei
[Taceunuka B.B., Akunonepnoe obmectso «M3narensctBo «lIpocBemmenne»

2. buonorus, 11 xnacc/ ITaceunuk B.B., Kamenckuii A.A., PyouoB A.M. u apyrue; nox peaakiuen
[Taceunuka B.B., Akunonepnoe obmectso «M3narensctBo «lIpocsemmenne»

METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA

1.06mas 6uonorus. bazoselit ypoBenb. 10-11 knacc. Meroaudeckoe mocoOne B COOTBETCTBUU C
®I'OC yuebnuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunnka «buonorus. Ob6mas
ouonorusi. 10—11 kiraccel. ba3oBbIii ypOBEHBY.

2. .0O06mas 6uonorus. YrinyoneHHslid ypoenb. 10-11 kimacc. Metoanyeckoe mocodre B COOTBETCTBUU
¢ ®T'OC yuebnuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuxka «buonorus. O6mas
ouomnorus. 10—11 xnaccbl. YrinyOneHHbIH ypOBEHBY.

HMAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.http://bio.1september.ru

2.http://college.ru/biologiya/

3.http://www.eco.nw.ru

4.http://www.sbio.info

5.http://www.darwin.museum.ru
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