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Pabouas nporpamma o yuebnomy npenmety «buonorus» (yriyOnEéHHBIN yPOBEHb)
(mpeametHas obmacth «EcTecTBeHHO-Hay4YHBIC MPEAMETHI») (Jajieeé COOTBETCTBEHHO —
mporpamMma 1mo Owmojoruu, 6uosorus) paspaboTaHa Ha OCHOBE ¢eaepalbHON pabouei
IporpaMMel o yueOHoMy npeameTy «buonorus (yriayOiaeHHbIH yPOBEHbB)» U BKIIIOYAET
MOSICHUTEIFHYIO 3aMKCKY, Coiep kaHne 00ydeHus, TUTAaHUPYEMbIE pe3yIbTaThl OCBOSHUS
MIPOTPAMMBI 110 OMOJIOTHH.

[TosicauTenpHas 3amMUcKa OoTpakaeT OOIIMe MeNH W 3aJadil M3Y4deHHs] OWOJIOTHH,
XapaKTePUCTUKY ICUXOJOTHIECKUX TMPEAMOChUIOK K €€ M3YyYeHHI0 O00y4JaronIuMUCs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKKe MOAXOJbl K OTOOpY COJep)KaHus, K
ONPENCTICHUIO TUIAHUPYEMBIX pE3YylIbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Copepxanne OOy4YeHHsI PpacKpbhIBa€T COJAEp)KATEIbHBIC JIMHUHM, KOTOPBIC
npearaTcs Ay 00A3aTeIbHOTO U3Y4YEHHs] B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o011iero oOpazoBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHHUS MPOTPaMMbl MO OWOJIOTUH BKIIOYAIOT
JUYHOCTHBIE, METAaNpeIMETHbIE PE3yJbTaThl 32 BEChb IEpHUOJ] OOyuyeHUs Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKXKe MPEAMETHbBIE JOCTHKEHUSI 00yUalomerocs 3a
KaK/JIbI 101 00yUYeHus.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o 61M0JIOrMM Ha YPOBHE CPEeHEro 00IIero 0opa3oBaHus pa3padboTaHa
Ha ocHoBe ®DenepanmbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuu
B Poccuiickoit ®enepanuny, ®I'OC COO, Konmenuuu mnpenogaBaHus y4yeOHOTO
npenmeta «buosorus» M OCHOBHBIX TOJIOKEHHH (enepalibHON pabouel MporpaMmbl
BOCITUTAHMSI.

VYyeonsiii npeamer «buosorus» yrinyonénHoro yposHs uzydenus (10—11 kmaccor)
ABJIIETCSI OJHUM W3 KOMIIOHEHTOB TMpeaMeTHONl obnactu «EcTecTBeHHO-HAy4YHBIC
npeametb». CornacHo nonoxeHusM ®I'OC COO npoduiibHbIE yuyeOHBIE MPEIMETHI,
H3ydaeMble Ha yIIIyOJIEHHOM YPOBHE, SIBITIOTCS crioco0oM auddepeHranuu o0ydeHus
Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHusl M MPU3BAHBI 00ECIICYUTH MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIIMM, CPETHHM OOIINM, CpETHUM TPOo(heCCHOHATBHBIM U BBICIITUM
oOpa3zoBanueM. B TO ke Bpemsi KaxAblii U3 ATUX Y4E€OHBIX MPEAMETOB JOJIKEH OBITH
OPHUEHTHPOBAaH Ha NPHOPUTETHOE pEIICHHE OOpa30BaTEIbHBIX, BOCIHUTATEIIBHBIX U
pa3BUBAIOIIMX  3a/ad, CBS3aHHBIX C  TpodopueHTanuerd  Oo0ydalluxcs W
CTUMYJIMPOBAHUEM HMHTEpPEca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C
OuoJioruei, MeTUIIMHON, SKOJIOTUEH, TICUXO0JIOTHEH, CIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma 1o Ouosornu Ja€T MPEACTaBICHUE O IEIM U 3ajJadax H3y4dYeHUs
yuebHoro npeamera «buonorus» Ha yriayOIEHHOM ypoOBHE, OINpenesseT 00s3aTenbHOe
(MHBapuMaHTHOE) TPEIMETHOE COJEep)KaHhe, €ro CTPYKTYPHUpPOBAHUE IO paszieiiaM u
TEeMaM, paclpeleieHre IO KiaccaMm, PEKOMEHAYET IOCIeI0BaTEIbHOCTh H3yUeHUs

y4eOHOro Matepuania ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€U, TOTUKH
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yueOHOro Tmpoliecca, BO3PACTHBIX OcoOeHHocTel oOydaromuxcs. B mporpamme mo
OMOJIOTMM peaju30BaH IMPUHIUI TPEEMCTBEHHOCTH € M3y4YeHUEM OMOJIOTHH Ha
YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus, Oyaromaps dYeMy HPOCMaTpPUBACTCS
HAlpaBJICHHOCTh ~ HA  TOCIEAYyIOIee  pPa3BUTHE  OWOJOTHYECKUX  3HAHUM,
OpPUCHTHUPOBAHHBIX Ha (OPMUPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHIECKOTO MBITIICHUS, TIPEICTABIICHUH O 3JI0POBOM 00pa3e >KU3HU, Ha BOCIIUTAHUE
OEpEXKHOT0 OTHOIICHUS K OKpY Kalolew mpupoiHoi cpene. B mporpamMme 1o 6uosoruu
TaKKe II0Ka3aHbl BO3MOXKHOCTH YyuyeOHOro mnpeamera «buomorus» B peanuzanuu
tpeboBanuiit PI'OC COO K mMIaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
MpeAMETHBIM pe3yJibTataM 00ydeHHs U B ()OPMHUPOBAHUM OCHOBHBIX BHIOB Y4EOHO-
MO3HABATEIILHON  JIEATETLHOCTH  OOYyYaloNUXCs 10  OCBOCHUIO  COJEpIKAHUS
OMOJOTUYECKOro 00pa30BaHMs Ha YPOBHE CPEITHEr0 00IIEero 00pa3oBaHusI.

VYyeOuniii mpeamer «buonorus» Ha yYpoBHE CpelHEro o0Iero oOpa3zoBaHUs
3aBepIaeT OMOJIOTHYECKOe 00pa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA PACIIUPEHUE U
yrayOjeHrue 3HaHui OOydYaronuxcst O >KUBOW MIPHUPOJAE, OCHOBAX MOJICKYJSIPHOU U
KJICTOYHON OMOJIOTUH, SMOPUOJIOTUM U OWUOJOTUM PA3BUTHS, TC€HETHUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, YBOTFOIIMOHHOTO YICHUS U DKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriIyOJIeHHOM  YpPOBHE
OPHUEHTHPOBAHO Ha TOATOTOBKY OOYYaIONMIMXCS K TOCICAYIOMIEMY TIOJTy9ICHHIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHEro MpodhecCuOHAIbHOTO
oOpazoBanus. OCHOBY €T0 COJEP)KaHHUS COCTABISICT CHCTEMa OMOJIOTHYECKUX 3HAHHM,
MOJIYYCHHBIX TIPU HW3YYCHUH OOYYAIONTUMHUCS COOTBETCTBYIOIIUX CHUCTEMATHYCCKUX
paszesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011Iero oOpaszoBanus, B 10—11 kiraccax aTu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, pacHIMpeHbl W YIIyOJIeHBI OMOJIOTHUCCKUE 3HAHUS
O PpACTCHHUSX, JKHMBOTHBIX, Tpubax, OakTepHsaX, OpraHu3Me uYejJoBeKa, OOIUX
3aKOHOMEPHOCTSIX JKM3HHU, JIOTIOJHUTEIHHO BKIIOYEHBI OHOJOTUYECKUE CBEIACHUS
MIPUKJIHOTO U TMIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCTIOJb30BaTh KaK OPUEHTUPHI
JUISL TIOCJIETYIOIIEeTo BhIOOpa rpodeccnn. Bo3MorkHa Takyke HHTETpalius OMOJIOTHUECKUX
3HAHHWH C COOTBETCTBYIOIIIMMH 3HAHUSAMHU, TTOTYIYCHHBIMH 00 YJIAFOIIIMUCS ITPU U3yUECHUN
buU3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpaMmbl 1O OWOJOTHU OTpakaeT CHUCTEMHO-YPOBHEBBIM U
HBOJTFOITMOHHBINA TTOIXO0/IBI K M3y4YeHHIO Ono1oruu. COTjIacHO UM, U3YYarOTCs CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTEpPHBIC NJIsi KUBBIX CHCTEM pPa3HOTO YPOBHS OpTraHU3AINH,
HBOJTFOITUN OPTaHUYCCKOTO MUpPa Ha 3eMJlie, COXpaHCHHsI OMOJIOTHIECKOTO Pa3HOO0pa3us
riaHeTsl. Tak, B 10 kilacce n3y4yaroTcst OCHOBBI MOJIEKYJIIPHOM M KJIETOUHON OMOJIOTHH,
SMOPHOJIOTHH M OWOJIOTHMH Pa3BUTHSA, TCHETHUKH M CEJSKIIMH, OHOTEXHOJIOTHH U
CUHTETUYECKON OMOJIOTHH, aKTYaJUu3UPYIOTCA 3HAHMS OO0y4arolmuxcs 1o OOTaHMKE,
300JI0THH, aHATOMUH, (U3NOJIOTUH YeroBeKka. B 11 kiacce n3ydyaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUUTh OCBOCHUE 00YUYaOIITUMUCS
OMOJOTUYECKUX TEOPHH W 3aKOHOB, WJICH, MPUHIIMIIOB W TIPABWII, JISKAITUX B OCHOBE



COBPEMEHHOW  €CTECTBEHHO-HAy4YHOW KapTHUHBI MHUpa, 3HAHUH O CTPOCHUH,
MHOTO00pa3u M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, TMOMyJSIUd, OHUOIEHO3a,
HKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTUM, TPUKIAJAHBIX AacCleKTaX OuoJorMuyeckux 3HaHuil. [ns pa3Butus u
NoJJIep KaHusl HHTepeca 00yJarouxcsi K OMOJI0TUN Hapsiy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI IO OUOJIOTUHU MPEAYCMOTPEHO
3HAKOMCTBO C UCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUS TOM WM MHOM 00JIacTH OMOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B PpEIICHUWE BAKHEUIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

Lens uzyuenus yudeOHOro mnpeamera «buonorus» Ha yriyO0ia€HHOM ypOBHE —
OBJIaJICHUE O00YYarOUMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
JKUBBIX CHUCTEM Pa3HOI0 paHra u NnpuoOpeTeHrue yMEHUU HCMIOJb30BaTh ATH 3HAHUS B
dbopMHpOBaHUU MHTEpECA K ONpeIeIEHHON 00J1acTU TPOPECCUOHAIBHOMN eI TEIbHOCTH,
CBSA3aHHOW C OWOJNOrMed, WM K BBIOOPY Y4eOHOro 3aBelEHUs ISl IPOJOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

JlocTikeHue 1enu u3ydeHus: yueOHoro npenmera «buosorus» Ha yriryoJ€HHOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl OHOJIOTMUECKUX 3HAHHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIIEMIUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W
MpaBUiax, COCTABIAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KApTHUHY MHpa; O
CTPOCHUHU, MHOTOOOPa3HH U OCOOEHHOCTAX OMOJOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M,
MOMYJISIIUS, BUJI, OMOTeo1IeH03, Ouocdepa); 0 BIAAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

O3HAKOMJICHHE OOyYalrlIuXcsi C¢ METOJaMU T[O3HAHUS >KUBOM  MIPUPOJIBI:
UCCIIEIOBATENIbCKUMHU METOJaMU OMOJIOTMUECKUX HAayK (MOJICKYJISIPHOM W KJIETOYHOU
OMOJIOTHH, YMOPHUOJIOTHHN U OMOJIOTHU PA3BUTHS, TCHETUKH U CEJICKIIMK, OUOTEXHOJIOTUU
Y CUHTETUYECKON OUOJIOTUH, MAJIECOHTOJIOTHUH, SKOJIOTHH ); METOJIAMHU CaMOCTOSITETLHOTO
MPOBEICHUS] OMOJIOTUUECKUX UCCIEOBAHUN B JIAOOpaTOpUM U B TIpUpoie (HaOII0ICHHE,
U3MEpEHUe, IKCIEPUMEHT, MOJIEIUPOBAHUE);

OBJIAJICHHE  OOYyYalOMMHUCA  YMEHUSMH: CaMOCTOSITETbHO ~ HAaXOJUTh,
aHaJu3UpOBaTh U MCIIOJIB30BaTh OHOJOTHYECKYH0 HHGOPMAIMIO; TOJb30BATHCA
OMOJIOTUYECKOM TEPMHUHOJIOTMEN W CHMBOJIUKOW;, YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTHU U COLMATBHO-?KOHOMUYECKUMHU U SKOJIOTMYECKUMH MPpodIeMaMu
YeJIOBEYECTBA;, OIICHUBATh TIOCJIEACTBUS CBOCH JEATEIBHOCTH MO OTHOIIECHHUIO
K OKpY>Karolle mpupoaHoOi cpesie, COOCTBEHHOMY 370POBBIO U 3/I0POBbIO OKPYKAIOLIUX
aojed; OOOCHOBBIBATH MW COONMIOAATH Mephl  NPO(GUIAKTHKKA  HMHQPEKIMOHHBIX
3a00JieBaHUM, TMpaBWia TIOBEACHUS B TMPUPOJE M oOOecredeHus Oe30MacHOCTH
COOCTBEHHOW >KU3HEAEATECILHOCTH B YPE3BBIYAWHBIX CHUTYalUSX MPUPOJHOTO H
TEXHOTC€HHOTO XapakTepa; XapaKTepu3oBaTh COBPEMEHHBIC HAy4HBIE€ OTKPBITHS
B 00JracT OMOJIOTHH;

pa3BUTHE Yy OOYYaAIOIIMXCS WHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEW B
MpOIlECC€ 3HAKOMCTBA C  BBIJAIOMIMMUCA OTKPBITUSIMA UM COBPEMEHHBIMHU



UCCIIEJOBAaHUSIMM B OMOJIOTMM, pEIIaeMbIMM €K Ipo0iieMaMu, METOJ0JIOTUEH
OMOJIOTMYECKOTO HCCIIEIOBAaHUS, IPOBEACHUSI JKCIEPUMEHTAIbHBIX HCCIEA0BAHUM,
pemieHnuss OMOJIOTMYECKUX 3a/ay, MOJEIUPOBAHMUS OUOJIOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIHMTAHUE y 00y4YaOIUXCsl IEHHOCTHOI'O OTHOIIEHUS K KUBOM IPUPOJIE B LIEJIOM
U K OTACHbHBIM €€ O0O0beKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTUUYECKOM,
IEeHETUYECKOM I'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B NPUPOIE; MHTErPalluu
€CTECTBEHHO-HAYYHbIX 3HAHU;

npuodpeTeHne 00y4aroIUMUCS KOMIIETEHTHOCTH B palUOHAIBHOM
IPUPOJIONIOIB30BaHUM (COOMIOCHNE MpaBUI MOBEAEHUS B MPHUPOJAE, OXPaHbl BUIOB,
IKOCHCTEM, OMOC(ephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3[JOPOBBS OKPY’KAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JeBaHUM, oOecrieueHue Oe30MacHOCTH
KU3HEICATEIIbHOCTY B YpPE3BbIUAMHBIX CHUTyalUsIX MPUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OHOJOTMYECKUX 3HAHUW HW  YMEHHH
B IIOBCE/IHEBHOM JKU3HU;

CO3JaHUE YCIOBUHM i1 OCO3HAHHOT'O BbIOOpa OOYYArOUIMMUCS WHIWBUIYaIbHOU
oOpa3oBaTebHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(heCCHOHATILHOMY CAaMOOINPECICHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMU
UHTEpecaMu U MOTPEOHOCTAMHU PETHOHA.

OO0111ee Yncio 4acoB, PEKOMEHIOBAaHHBIX JUIS U3YUYEHUs OMOJIOTUH Ha YIIIyOJIEHHOM
ypoBHe, — 204 yaca: B 10 xnacce — 102 yvaca (3 yaca B Heznento), B 11 knacce — 102 gaca
(3 gaca B HezemO).

OT6op opraHu3anMoHHBIX (OPM, METOJAOB M CPEJICTB OOyYCHHS OHOJIOTHH
OCYIIECTBISIETCS € YYETOM CHEIU(PHUKKA €ro COAep)KaHWA U HaIlPaBICHHOCTH Ha
OpOAODKEHHEe ~ OMOJOrMY4ecKoro  o0pa3oBaHUsT B OpraHU3alUsX  CPEAHEro
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM MPU OOyYE€HHHM OHMOJOTMM Ha YriayOJEHHOM YpOBHE
SBJIIETCSL TpPOBEJEHUE Ja0OpaTOPHBIX U MpakThyeckux pabor. Takxke ydactue
OOydaromuxcss B BBIMOJTHEHUN TPOCKTHBIX M y4eOHO-MCCIIEOBATENBCKUX padoT,
TeMaTHKa KOTOPBIX OMNpEIENsIeTCs YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJIEP) KAHUE OBYYEHUSI!

10 KJIIACC

Tema 1. bBuoJsiorusi kKak Hayka

CoBpemenHass OuOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wucTopus pa3BUTHS
ouosioruu. buonornyeckue Hayku W U3ydaemble UMM TMpoOsieMbl. DyHIaMEHTAIbHEIE,
MIPUKJIAJIHBIC Y TIOMCKOBBIC HAYYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owuojorun B (OPMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAyUYHOMU
kaptuHbl wmupa. Ilpodeccun, cBs3aHHble ¢ Ouojorueil. 3HadeHHWE OHOJOTUH
B IPAKTHYECKOW JICSITEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIIbCKOM XO35HCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE PUPOJIbI.

JemoHcTpanmu

IToptpets: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. apsun, V.
l'apsent, I'. Mennens, B.M. Bepnanckui, W.II. IlaBnos, MN.M. Meunukos, H.W.
Basunos, H.B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /[.K. benses.

Tabmuupr u cxembl: «CBsi3b OWONOrMM C JAPYrMMH Haykamm», «Cucrema

OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEMBI U UX U3yYeHHE

XuBble crucTeMbl Kak MpeaMeT u3ydeHus Omosiornd. CBONCTBA KMBBIX CHUCTEM:
€OMHCTBO XUMHUYECKOIO COCTaBa, IHUCKPETHOCTh M LEJIOCTHOCTb, CIIO)KHOCTh M
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aIIMsI, CAMOBOCIIPOU3BEACHNUE,
pa3apakxuMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHU3alMU JKUBBIX CHUCTEM: MOJICKYJISPHBIM, KJICTOYHBIA, TKAHEBBIM,
OpTraHW3MEHHBIN, TMOMYISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOrEOICHOTUYECKUIA),
ounochepnsrit. [Iporeccol, mpoucxoasmiye B KUBbIX cucTeMax. OCHOBHBIC TPHU3HAKH
*uBoro. JXKu3Hb kKak ¢opma cyliecTBOBaHMSI Marepuu. Hayku, u3ydaromiue >KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alvu.

N3ydenne >xuBBIX cucTeM. Mertoasl Ouojoruueckor Hayku. HaOmronenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMartu3aiusa, MeraaHanui. [loHsitue o 3aBUCMMON U
He3aBuCcUMOUN nepeMeHHou. llnanupoBanue skcriepumenta. [loctaHOBKa M mpoBeEpKa
runiote3. HyneBas rumores3a. Ilonstue BbIOOpKM M €€ H0CTOBEpHOCTH. Paszbpoc B
Ouosiornyeckux JaHHbIX. OlEHKa JTOCTOBEPHOCTH MOJTYUYEHHBIX Pe3yabTaToB. [IpuunHbI
VCKa)XECHUS PE3YyJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTUUECKOTO TECTA.

JeMoHcTpanyun

Tabmuiel u cxembl: «OCHOBHBIEC TIPU3HAKU KU3HWY», «BUOTOTUUECKHUE CUCTEMBD»,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTAHU3ALMMU KUBOM MPUPOAbD», «CTpoeHHUE
JKUBOTHOM KJIETKM», «TKaHU IKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepar, «MeToabl U3yIEHUS )KHUBOUW MPUPOJIBI.

1 Coneprxanue mporpaMMBbl, BBIIEIEHHOE KyPCUEOM, HE BXOIUT B IPOBEPKY FOCYaPCTBEHHOM nToroBoi arrecrauuu ([UA).
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OOGopynoBanue: jgabopatopHoe 00OpyAOBaHUE JJis MPOBEACHUS HAOIIOJACHUMH,
U3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTuyeckas padoTa

«Mcnonp30BaHNe Pa3TUIHBIX METOOB ITPU H3YUCHUH KUBBIX CUCTEM).

Tema 3. buosiorusi KieTKku

Knerka — cTpykTypHO-(QYHKIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHSI COBPEMEHHOM KJIETOUHON TEOPHHU.

MeToabl MOJIEKYISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METo MEYEHBIX aToMOB, AuddepeHnransHoe HEeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yueHue @HuKkCUpoB8aHHbIX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCcTpanuu

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

Tabmuipl 1 cxembl: «CBETOBOM MHUKPOCKOID», «JIEKTPOHHBIA MHUKPOCKOID»,
«HMcTopus pa3BUTHSI METOJI0B MUKPOCKOITAN.

OO6opyioBaHWE:  CBETOBOM  MHKPOCKOI,  MHUKpPOIpEnaparbl  pacTUTENIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

[IpakTryeckas paboTa

«3ydyeHne MeETOJI0OB KJIETOYHOM Ouosorun (xpomatorpadus, 3yiekTpodopes,
muddepennuansuoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi Opranu3anus KJIeTKH

XHAMHUYECKHUM COCTAB KIIETKU. MaKpo-, MUKPO- U YJIIbTPAMUKPOAJIEMEHTHI. Bona u e€
pOJIb Kak pacTBOPHUTEIN, PEareHra, ydacTHe B CTPYKTYPUPOBAHUM  KJIETKH,
TeIoperyasiund. MuHepaiabHble BElECTBa KJIETKH, MX Ouojoruyeckas poib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noiguMepsl.  benkwu.
AMMHOKHUCIOTHBIM cocTtaB OenkoB. CTpyKTypbl OenkoBoM MoJekynbl. [lepBuunas
CTpyKTypa OeJnka, NenTHHas CBA3b. BTOpUUHas, TpeTUyHasi, YeTBEPTUYHAS CTPYKTYPHI.
Jlenatypanus. CpoiictBa OenkoB. Knaccuduxkarus O6enkoB. buonornueckue QpyHKIuu
6enkoB. IIpuonoi.

VYrineBoael. MoHocaxapuabl, AUcaxapuibl, OJIATOCAXapUAbl W MOJIMCAXapHJbI.
OOmumii T1aH CTPOCHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBo/0B. buomornueckue
(GYHKIIUH YTIIEBOOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBolicTBa. Kiaccudukanus IUOUAOB.
Tpurnuuepunasl, Gpochonunuibl, BOCKUA, CTepouibl. buonornyeckue QyHKIUU JTUTUAOB.
OOmue cBoMcTBa OHMOJOTMYECKUX MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHULIAEMOCTb.

Hyxnennoseie xucnorel. JHK un PHK. CrpoeHune HyKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Tpuniun kommnementapaoctu. [pasuno Yapradgda. Ctpykrypa JJHK —



NBOWHAs criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Buasr PHK.
Oynknuu PHK B knetke.

Ctpoenue wmoisiekynsl AT®. Makpospruueckue cBs3u B MoJiekysne ATO.
buonornyeckue ¢ynkiun AT®. BoccraHoBieHHbIE MEPEHOCUMKH, UX (YHKIHUUA B
Kietke. /[pyeue uyxneozuompugocgamor (HT®). CexBenupoBanue JIHK. Memoow
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OHOXMMHUYECKHE UM OWO(U3MYECKUE WCCIEIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOIIeKy. Modenuposanue cmpykmypsl u
dyukyull 6uomonexynr u ux kKommiexkcos. Kommwvromepuuiti ousatin u opeanuueckuil
cunme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JeMoHcTpanyu

IToptpetsl: JI. Ilomunur, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHBOM MPUPOJIE»,
«Pacnipenenenne XUMUYECKHUX JIIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmuet u cxembl: «llepuonnueckas TaOnMila XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAbD», «BemectBa B cocTraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKoBOM MOJEKYINb», «CTpoeHHE MOJIEKYT
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HyknenHoBble KHCIOTBD, «CTpOeHHE
Monekyiasl ATD».

O6opynoBaHue: XuMUYECKas Mocy1ia 1 000pyA0BaHHUE.

JlabopaTopHas pabotra «OOHapykeHHe OEJIKOB ¢ TIOMOIIBIO KadeCTBEHHBIX
peaKkuumny.

JlabopaTopHas pabota «MccnenoBaHue HYKIEHHOBBIX KHUCJIOT, BBIJACIICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne n PyHKUMH KJIETKH

Tumnbl  KJIETOK: dyKapuoThueckas W TpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBLHBIE 00pa30BaHUs KICTKH.

CrpoeHue mpokapuoTHUYECKOM KieTku. KilerouHas cTeHka OakTepuii U apXew.
Oco0eHHOCTH CTpOEHUsl TeTepOoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKapHOT B OMOLIEHO3aX.

CrpoeHue W (GYHKIIMOHUPOBAHUE JYKApUOTHYECKOM KieTku. l[lmazmarudeckas
MeMOpana (masmanemma). CTpyKTypa I[la3MaTHuecko MemOpanbl. TpaHcmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: naccuBHbIA (auddys3us, oOieryéHHas
mubdy3us), akTHUBHBIM (TMEPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[Tomymponuiraemocts MemMOpanbl. PaboTa HaTpuii-KaaueBOTO Hacoca. JHAOIMUTO3:
MUHOLUTO3, (aroruTo3. Ok301uTo3. Kierounas crenka. CTpykTypa W (PyHKUIHUH
KJIETOYHOW CTEHKH PAaCTEHUH, TPUOOB.

[uronna3sma. I[lurto3zons. IluTockener. [IBumxkeHune uurtomuia3Mbl. OpraHoUIbI
kieTkn. OgHoMeMOpaHHBIE OPraHOWIbBI KIETKH: 3HaorazMaruyeckas cetb (OI1C),
anmapatr [onblKu, JM30COMBI, UX cTpoeHMe U  (QyHKuuH. B3aumocBs3b



OJIHOMEMOpPAHHBIX OpraHou0oB KieTku. CTpoeHHe TpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm wnanpaenenus benxoe 6 JOIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [mangkuii (arpaHyisipHbIA) SHAOIMIA3MATUYECKUN PETUKYITYM.
CekperopHast (yHkiusi anmapara [onbku. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturenbHbix kietok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPTraHOUIBI KIETKU: MUTOXOHIPUH, TUIACTUIBL. [Ipoucxodcoenue
mumoxoHopuit u nracmuo. Cumbdbuocenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U TuiacTuia. [lepBUuHbIE, BTOPUYHBIE U CIIOXKHbBIC
IacTUABI (POTOCUHTEZUPYIOMINX 3YKAPUOT. XJIOPOIIACThI, XPOMOILIACTHI, JIEUKOTLIACTHI
BBICILIMX PACTEHUMU.

HememOpanubie opranouasl kietku CrpoeHue u (QyHKIHH HEMEMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. [lpomescymounvie gunamenmor. MUKpo(hUIaMEHTHI.
Axmunosvie mukpoguiamenmsi. MBIIIEUHbIE KIETKU. AKmMuUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpy6ouku. Kierounsiii nentp. CTpoeHUE U JBHXKECHUE
KIYTUKOB M pecHHYeK. MukporpyOouku 1urTomiasmel. LleHtpuons. benku,
accoyuupoB8antuvle ¢ MUKpoguiamenmamu u mukpompyboukamu. MomopHvie benxu.

Anpo. ObGonouka sigpa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKA, WX CTPOCHHE H
bynkuuu. SAnepHelil 6enKoBbId MaTpuKe. [IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM
B UHTEep(Da3HOM sifipe. Dyxpomamur u cemepoxpomamur. beku XxpomaTuHa — TUCTOHBI.
Jlunamuka s0epHoti 06010uKU 8 Mumose. HoepHuiti mpancnopm.

Knerounble BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanyu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuibl u cxembl: «CTpoeHUE YYKApUOTUIECKOM KIETKN», «CTpOeHHUE )KUBOTHOM
KIIETKN», «CTpOeHUE PaCTUTEIBbHOM KIETKW», «CTpoeHne MHUTOXOHAPUMN», «Sapoy,
«CTpoeHre NPOKAPUOTHYECKOUN KIIETKI.

OOGopyoBaHME:  CBETOBOM  MHKPOCKOI, MHUKPOIpENaparbl  pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaThl OaKTepUaATbHBIX KIETOK.

JlabopaTopHas pabota «M3ydeHue cTpoeHus KIETOK Pa3TuIHBIX OPTAaHU3MOBY.

[IpakTuyeckas pabota «M3yueHue cBONCTB KJIETOUHOH MEMOpaHbD».

JlaGopatopnas  pabora «VccrnegoBanwe — 1uiasMoiM3za M JIETIa3MOJIM3A

B PACTUTCIIbHBIX KICTKAaX».
HDaKTI/I‘-IGCKaﬂ pa60Ta ((I/ISYLIGHI/IG ABMJKCHHUA HOHUTOINIA3Mbl B PACTHTCIBHBIX
KIJICTKax».

Tema 6. OOMeH BelecTB U NpPeBpalleHNe JHEPTUU B KJIETKe

AccUMUIISIIIMS U TUCCUMIUIALIAS — JBE CTOPOHBI MeTaboim3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIN UM TeTepoTpodHBIN. VYuacThe KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe odecrieueHne kietku: npespaiieHne ATD B oOMeHHBIX
npoueccax. DOepMEHTATUBHBIM XapakTep peakluil KJIETOYHOTO MeTadosiu3Ma.



depMeHThl, UX CTPOEHHE, CBOMCTBA M MexaHu3M aeictBua. KopepmeHTsl. OTanuus
dbepMEeHTOB OT HEOpPraHUYecKuX KaTtanu3aTopoB. benku-aktuBaTopel u  O€NKH-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEAKIMH OT Ppa3IMyHbIX
(bhakTOpoB.

[lepBUYHBIN CUHTE3 OPTaHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbIL
U oxcueeHHwlid pomocunmes y baxkmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb XxjoporuiactoB B mpoiiecce gorocuHTe3a. CBeroBas u
TeMHOBas ¢asbl. Domoovixanue, Cs., Cs-u CAM-munwvr pomocunmesa. llponyKTUBHOCTD
doTtocunteza. BiusHue paznuuHbIx (PAKTOpOB Ha CKOpPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIIUPYIOIIHE
OakTepuu, >Kele300aKTepuu, CepoOAKTEPHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Buasl Oposkenus. IIpoaykTel OpokeHHS W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHU3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30YUTEIN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamlbl dHEpreTuyeckoro oomeHa. IloAroTOBUTETHHBIM
sTal. [ uKkonn3 — 6ECKUCIOPOIHOE PACHICIIIICHUE TITFOKO3BI.

buonornueckoe OKHCIEHHE, WIM KJIETOYHOE JbIXaHHE. Polb MUTOXOHIApUN B
mporeccax OHWONIOTHYEecCKOTO OKHucieHus. llukmmueckne peaknuu. OKHACIUTEIHHOE
dbochopunupoBanue. Ouepeus membpannoz2o epaouenma npomonos. Cumnmez ATD:
paboma npomonnot AT@-cunmaswi. [IpeumyiiecTa adpoOHOTo MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. (P PEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JeMoHcTpanmun

[Toptpersr: k. Ilpuctmu, K.A. Tumumpszes, C. H. Bunorpauckuii,
B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmumer 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuii oOMen», «buocuHTes
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

OO6opyI0BaHUE. CBETOBOM MHUKPOCKOI, OOOpYAOBaHHME MJii MPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTopHas pabora «M3ydeHne KaTaJIuTHYECKON aKTHBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTajla3bl).

JlabGoparopHas paborta «3yueHue hepMEHTATUBHOIO pacUISIICHUs MEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U )KHBOTHBIX KIETKAX).

JlabopaTophas pabota «CpaBHeHHe mpoiieccoB GOTOCUHTE3a U XEMOCHUHTE3a».

JlaboparopHas pabota «CpaBHEHHE TIPOILIECCOB OPOKEHUSI U IBIXAHUSD.

Tema /. HacnencrBenHass uHgopManus u peajn3anus eé B KIeTKe

Peaknun wmatpuyHoro cuHresa. l[IpyuHUMN KOMIUIEMEHTapHOCTH B PpPEaKIUAX
MaTpPUYHOTO CHHTe3a. Peanmsarust HaciaeacTBeHHOW MHpopManuu. ['eHeTHuecKuil Ko,
ero corcTBa. Tpanckpunuus — Mmatpuunbii cuHTe3 PHK. [IpuHumne! tpanckpunouu:
KOMILJIEMEHTAPHOCTb, AHTUNAPAJUIETBbHOCTb, ACUMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemrxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGuocuHTe3e Oernka.
VYcnoBust 6uocunresa 6enka. KonupoBanue aMuHOKUCIOT. Posib pubocom B OnocuHTE3E
oenka.

Cospemennvie npedcmagnenusi o cmpoeHuu 2enog. (OpraHuzanus TreHOMa Y
MIPOKAPUOT U AYKApUOT. Perysius akTHBHOCTH I'€HOB Y IPOKApUOT. [ unore3a onepona
(d. Kakob, XK. Mano). MonexkynapHvle Mexanuszmvl 3KCNPECCUU 2€HO8 Y DYKAPUOM.
Ponv xpomamuna 6 pezynayuu pabomsi 2enog. Perynsiusi oOMEHHBIX IMPOIIECCOB B
kietke. Kiletounslil romeocras.

Bupycel — HekneTouHble (OpMBbI KU3HU U OONHUratHele mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennoiil yuxn JHK-
cooepacawux eupycos, PHK-cooepacawux eupycos, obaxmepuogacos. Obpamuas
MPAHCKPUNYuUs, peeepmasa, unmezpasd.

Bupycubie 3a0osieBaHusi uesioBeKa, >XKMBOTHBIX, pactenuit. CIINI, COVID-19,
COI[MAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

buoungpopmamura: ummeepayus u anamuz oOoavuwux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oarHvlx. Hanomexunonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCcTpanuu

IToptpetsl: H.K. Kousbiios, JI.11. UBaHOBCKUIA.

Tabmuielr u cxembl: «buocunrte3 Oenkay, «l'eHeTmdeckuit kom», «Bupyceb»,
«bakTepuodarm.

[Ipaktuueckas pabota «Co3gaHue MOACIINA BUPYCay.

Tema 8. JKu3HeHHBII ITUKJI KJIETKH

Knerounsrit uki, ero nepuojisl U peryssinus. Matepdaza u muto3. OcoOeHHOCTH
poleccoB, IMpoTekaromux B uHTepdasze. IloaroroBka KIeTKH K JEJICHHIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUH U TMOCTCUHTETUYECKUIM
(MpeMHUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbii  cunte3 JIHK — permmkanms. Ilpuamuner permmukamum  JTHK:
KOMIUIEMEHTAPHOCTD, MTOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crtpoenue xpomocom. Temomepsl W TenomMmepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapuOTUN. JIMMJIOWAHBIA M TaljoOUJIHbIA HaOOpPbI
xpomocoM. ['omosiornuneie Xxpomocomsl. [10J10BBIE XpOMOCOMBI.

Jlenenue knetku — MuTo3. CTaluu MUTO3a U MTPOUCXOIAIINE B HUX IPOLIECCHI. THIIBI
MuTo3a. Kapnoknnes u IUTOKMHE3. bruonornyeckoe 3HayeHne MUTO3A.

Perynsauus MUTOTHYECKOTO LIMKIIA KIeTKH. [IporpammupyemMas kiieTouHasi ruoesp —
amnomnTo3.

Knerounoe sapo, XpoMOCOMBI, (yHKIMOHAJIbHAasg T€HOMUKA. MexaHuzmol
npoaughepayuu, ouggeperyuposxu, cmaperus u cubenu kiemox. «L{ugposas knemrka» —
ouounpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanyu

Tabmuubl u  cxembl: <« KU3HEHHBI 1MWK KIETKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.
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OO6opynoBaHME: CBETOBOM MHMKPOCKOI, MHUKporpenaparel: «MUTO3 B KJIETKax
KOpELIKa JIyKay.

JlabopaTopHas padota «M3yueHne XpoMocoM Ha FOTOBBIX MUKPOIPENapaTax».

JlaGopartopHas pabota «Habmonenrne MuTo3a B KJIeTKaxX KOHUMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoenne u (pyHKIMHA OPraHU3MOB

buonornyeckoe paszHooOpasue opraHuzMoB. OIHOKJIETOYHBIC, KOJOHHUAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M HKU3HEIEATEIbHOCTH OJHOKIETOYHBIX OpPraHu3MOB.
baktepun, apxeu, OJHOKIETOYHbIC TpPHUOBI, OJHOKIETOUYHBIC BOJOPOCIH, ApPYTUE
pOoTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opraHoB. Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, MOKPOBHAs,
NpOBOJALIASL, OCHOBHAs, MexaHudyeckasd. (OCOOEHHOCTH CTpPOeHHs, (DYHKIUN W
PACITOJIOKEHUS TKAHEN B OPraHaxX PaCTEHHM.

TkaHW JKUBOTHBIX M YEJOBEKAa. THWIBI >KUBOTHBIX TKAHEH: SNUTEIUAIIbHASA,
COCIMHUTENbHAS, MblIlIeYHas, HepBHass. OCOOEHHOCTH CTpoeHus, GYHKUUA U
PACITOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbple M reHepaTUBHBIE OpraHbl pacTeHnid. Opranbl U CUCTEMBI
OpPraHoOB XUBOTHBIX U 4esioBeKa. OYHKIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenHuid. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHbIi U BHyTpeHHU ckeseT. CTpOEHUE U THUIIbI
COCIMHEHUS KOCTEMN.

JIBvokeHue opraHu3MoB. [[BMKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, PECHUYHOE. /[BUKEHUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U HACTHUH.
JIBr>keHME MHOTOKJIETOYHBIX >KUBOTHBIX M 4eJIOBEKa: MblllleyHas cucteMa. Pedekc.
CkeJeTHbBIE MBIIIIBI ¥ X paboTa.

IIntanue opranmsmos. IlornomeHne BOABI, YIIIEKUCIOTO Tra3a WU MHUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XKUBOTHBIX. BHYTPHUMOJIOCTHOE M BHYTPUKIECTOYHOE
nuieBapenue. [lutanrve mo3BOHOUHBIX JKUBOTHBIX. OTIENbI MUIEBAPUTEIHHOTO TPAKTA.
[InmeBapurenbHble xKenesbl. [luiesapurenbHas cucTeMa 4esnoBeka.

Jpixanue opranu3mMoB. JIpixanue pactenuid. Jprxanne sxuBoTHBIX. [{uddy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [lpixarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIO0KHEHUE CTPOCHUS JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cucTeMa
YyejaoBeKa. MexaHW3M BEHTWIALMHU JIETKUX Y NOTUL M MIEKONMUTAMmMX. Perymsaius
npixaHus. JlpixaTteabHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHciopT
BEILIECTB Yy >KMBOTHBIX. KpoBeHOCHass cuctema m e€ opranbel. KpoBeHOCHast cucrema
MTO3BOHOYHBIX )KMBOTHBIX U uenoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpOoBb. Kpyru
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KpOBOOOpaIeHHs. DBOJIOLMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Beinenenne y oprann3MoB. BeiaeneHue y pacteHuid. BeiaeneHue y KUBOTHBIX.
CokpartutenpHbie Bakyoiau. Opransl BeiAeieHus. OuiabTpanusi, ceKpenust U o0paTHOe
BCAChIBaHHE KaK MEXaHHU3Mbl pabOTHl OpraHoB BbyaeNeHUs. CBS3b MOJOCTU Tema
C KPOBEHOCHOM W BBIICIUTEIBHON CHCTEMAMU. BBIIEICHNE Y TO3BOHOYHBIX KUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkuroHupoBaHue HePpoHa. OOpa3oBaHHE MOYH Y
YEJ0BEKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOUYHbIX OpraHu3MoB. Copsl OaKTepHii
Y LHUCThl MPOCTEUIINX. 3allliTa Y MHOTOKIETOUYHbIX pacteHuid. Kyrtukyna. Cpencrsa
MMaCCUBHON U XUMHUYECKON 3aIIUTEI. OUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpPOU3BOJAHBIE. 3alvTa
opraHuszma ot 0oze3neld. IMmyHHas cucreMa 4denoBeka. KieTouHbli U TyMOpaJIbHBIN
UMMYHUTET. BpoXnéHupiii U npuoOpeTéHHbl crnenupuueckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-ceNekTuBHOrO uMmmyHutera (II. Opmaux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpPraHU3MOB. Poyib BpOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumocTh u perynsiuus y Opranu3mMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxuMocTs u perynsuus y pactreHuil. PoctoBbele BemecTsa
Y X 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas perysiius y >kuBoTHbIX. HepBHast cuctema u e
OTZEJIBl. DBOJIOUUOHHOE YCIO0KHEHHWE CTPOCHHMS HEPBHOW CHUCTEMBI Y JKMBOTHBIX.
OTaernbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas ayra.
besycnoBHbIE U yCIO0BHBIE pedIIEKCHI.

['ymopanbHas perynsiius ¥ SHIOKPUHHASI CUCTEMA )KMBOTHBIX U YesioBeKa. JKemnessbl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBME TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ 'unoranamo-runopuzapHas cuctemMa.

JleMoHCTpanyu

[Toptper: N.I1. I1aBnoB.

Tabmuiet u cxeMbl:  «OJIHOKIETOYHBIE  BOJOPOCTN», «MHOTOKJIETOUHBIE
BOJIOpoCnY, «baktepumny, «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHHIN, « CUCTEMBI
OpraHoB TMO3BOHOYHBIX XUBOTHBIX», «BHyTpeHHEe CTpoeHME HAaCEKOMBIX», «TkaHu
pactenuity, «KopHeBbie cuctemol», «CtpoeHue credis», «CTpoeHHE JHCTOBOM
IJJACTUHKNY, « TKaHU KUBOTHBIX», «CKeneT uenoBekay, «lIumeBaputenpHas cuctemay,
«KpoBeHocHas cucremayn, «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpbllieuHast cucremMa», «BplaenuTenpHas CHCTEMa», «JHIOKPUHHAS CHUCTEMAay,
«Ctpoenne Mbpib», «MMMmyHuTeT», «KumeuyHonosocTHele», «(CxeMa NUTaHUS
pactenunit», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOECHHE J0KI€BOT0 uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema sarymikm», «HepBHas cucreMa TPECMBIKAIOIIAXCS,
«Hepsnas cucrema ntuny», «HepBHas cucrema mitekonuraromnx», «HepBHast cucrema
yesioBekay, «Peduekcy.
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OO0opyzoBaHKe: CBETOBOW MHUKPOCKOI, MHKpPOINpEnapaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIpbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBIX
OTZEJIOB, BJIAXKHBIE IIPENapaThl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIUU
0ECIO3BOHOYHBIX KMBOTHBIX, CKEJET 4YeJIOBEKa, O0OpYyIOBAaHME JUIsl JIEMOHCTpPALMH
MOYBEHHOTO W BO3YIIIHOTO MUTAHUS PACTCHUH, pacIleIyIeHUsl Kpaxmalia U OEJIKOB IO/
nercTBueM (PEepMEHTOB, 00OPYIOBaHUE ISl JAEMOHCTPALMU OMBITOB MO HU3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX IBU)KEHUM, MOJIETU TOJIOBHOTO
MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas paboTta «/3ydueHue TkaHel pacTEeHU.

JlabopaTopHas pabota «V3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTopHas pabota «M3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PasMHOKeHHe ¥ pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojoe (BKIII0Uasi BEr€TaTUBHOE) U MTOJIOBOE.
Buasl Oecrnonoro  pa3MHOXKEHHS: IOYKOBAHHWE, CHOPYJsiuMs, ¢parMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkeHue. [lonoBeie kieTkn, wnu rameTsel. Meio3. Craann Meno3sa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bronornueckuit CMbICT MeHO03a U
ITOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3zaponpimeBoe pasButue. ['ameroreHe3 y KUBOTHBIX. [loyOBBIE Kene3bl.
OOpas3oBaHue M pa3BUTHE NOJIOBbIX KieToK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofgoTBOpeHHEe W HMOpPUOHANIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOsl
OIUIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HayKa O
Pa3BUTUHU OPraHU3MOB. Mopghoecenes — oona u3 2nasuvix nNpoodIemM >MOPUOLOUL.
Konyenyusa mopghocenos u mooenu mopghozcenesa. Cragum sMmOpuoreHesa KMBOTHBIX (Ha
npumepe JsArymku). Jpo6nenune. Tunsl apoOnenus. [lemepmunuposannoe u
Hedepmunuposarnroe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH NPOOICHUS
MJIEKOTUTAIOMINX. 3apOAbILIEBbIC JINCTKU (TacTpyJsius). 3aKiIagKa OpraHOB U TKaHEN U3
3apOJBIIIEBBIX JIMCTKOB. B3anmHOe BIMSHME 4YacTel pa3BUBAIOLIETOCS 3apojibliia
(oMOpuoHasIbHAsT MHAYKIMS). 3aKiiajgka TUIaHa CTPOCHHS XKMUBOTHOTO KakK pe3yJbTar
UEpapXUUYECKUX B3aMMOJICHCTBHUI TeHOB. BnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u paszutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
passutne. Pa3Butne ¢ Mmeramopho3oM y OECIO3BOHOUYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaUY€HWE MOPSIMOTO W HEMPSMOrO Pa3BUTHUS, UX PACHPOCTPAHECHUE B
npupojie. Turbl pocTa )KUBOTHBIX. PAKTOPHI PETYJISAIIMU POCTA KUBOTHBIX U YEJIOBEKA.
Craauu mocTAoMOPHOHATFHOTO PA3BUTHS Y )KUBOTHBIX U uelioBeka. [leprospl oHTOTeHEe3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHUE TPOIECCHI.

PasmuoxxeHue u pazButue pacrenuid. ['amerodut u cnopodur. Meiio3 B ;KU3HEHHOM
nukie pacrenuii. OOpazoBaHue Crop B Iporiecce meio3a. ['ameToreHes y pacTeHUM.
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Onnoa0TBOPEHHE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOMTHOE OIMIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. O6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJIALUA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JeMoHcTpanyu

IToptpetsl: C.I'. HaBamun, X. [IIneman.

Tabmuet u  cxembl: «BerertaTuBHOe pasmMHOkeHUE», «Tumbl Oecrnosoro
pasMHOXEHUsD», «Pa3sMHOXEHME XIIAMUIOMOHANbDY, «Pa3MHOXEHUE 3BIJICHBIY,
«Pa3zmMHOXeHue ruapey, «Meno3», «Xpomocomsl», «l'amerorenes», «CrpoeHue
SUIIEKIIETKU U criepMaro3onia», « OCHOBHbIE CTaUU OHTOreHe3ay, «IIpsamoe u HenpsimMoe
pa3Butue», «Pa3BuTHe ManucKoro xyka», «PazButue capanum», «Pa3BUTHE JIATYIIKNY,

«/IBOIHOE OIIOJOTBOPEHHUE Y IIBETKOBBIX pACTEHUIN», «CTpOEHNE CEMSH OJHOAOJIBHBIX
Y JIBYJIOJIbHBIX PaCTEHUN», « JKMU3HEHHBIN LUK MOPCKOM KaIycThD), « ’KM3HEHHBIN LUK
Mxa, «’KU3HEHHBIN UKII TalOPOTHUKAY, « KU3HEHHBIN LUK COCHBI.

OOopyoBaHME: CBETOBOM MHKPOCKON, MHUKpONpENnaparbl SUIEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKI.

JlabopaTopHas pabora «l3ydyeHune CTpPOEHHsI NOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuyeckas pabotra «BbisiBIeHHWE TPU3HAKOB  CXOJCTBA  3apojbllIeH

ITIO3BOHOYHBIX XXUBOTHBIX) .
Ha6opaTopHa51 pa60Ta ((CTpOGHI/IG OpPraHoOB Pa3MHOKCHHUA BbBICIINX paCTCHHﬁ».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropusi CTaHOBIIEHUS M pa3BUTUSA N'€HETUKH Kak Hayku. Pabdotsl I'. Mennens, I
ne ®@puza, T. Moprana. Poiab 0oTe€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU F'€HETUKHU. PaboThbI
H.K. KombrnoBa, H.M. BasunoBa, A.H. benosepckoro, I'.[. Kapneuenko, HO.A.
dunumyenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJieJIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, JOMUHAHTHBINA U PEIIECCUBHBIN IPU3HAK,
TOMO3HI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTun, (perorur. OCHOBHbBIC
METOJbl ~ TE€HETUKW:  THOPUIOJOTUYECKUM,  ITUTOJIOTUYECKHUM,  MOJEKYJSIPHO-
TEHETUYECKUU.

JeMoHcTpanmun

[Toptpetsr: I'. Mengnens, I'. ne @pus, T. Mopran, H.K. Konsos, H.. BaBuios,
A.H. benozepckuit, I'.J[. Kapnieuerko, 10.A. ®unumienko, H.B. Tumodeen-PecoBckmuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXeMbl CKPEIMBAHUS.

JlabGoparopHas paboTta «Ipo3oduia kak 00bEKT TeHETUYECKUX UCCIETOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBblii 3akon MeHenss — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTo nokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacHIeTUICHWs] TMPU3HAKOB. [luTonmornueckne OCHOBBI MOHOTHOPHIHOTO
CKpelrBaHus. [ mmoTe3a 4ucToThl ramer.
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AHanmuzupyroniee ckpemuBaHue. [IpoMexyTO4HBIM XapakTep HacleIOBaHHUS.
Pacuierienre npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUMU.

HuruOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HaCJIeIOBaHMsI MPU3HAKOB. [[uTOIOTHYEeCKE OCHOBBI AUTUOPUIHOTO CKPEIIMBAHMS.

CuermsienHoe HacnenoBanue mpu3zHakoB. Paboter T. Moprana. CremieHHOe
HACJIEJOBAaHUE T€HOB, HApYIICHUE CLEIUICHUS MEXIy I'eHaMu. XPOMOCOMHAas TEOpHUs
HACJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHWU3M OIpPENEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TreTeporaMeTHbld Tmod. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKoB, CLETVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEMCTBUE T'€HA.
MHOXeCTBEHHBIN AJIJICIIA3M. Bzaumonericteue HEaJUICIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOTOTUYECKUX TPOIECCOB, MOBEJACHUS W KOTHUTHUBHBIX (GYyHKIUN. ['eHeTnyeckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35fMH — Mapa3uT» U

«XO35IMH — MHKpPOOMOM». ['@HETHMYeCKHE acCIeKThl KOHTPOJsS U HM3MCHCHUS
HACJIEJICTBEHHON MH(OpPMAILIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHcTpammn

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

Tabmuubr u cxembl: «llepBoiii U BTOpoM 3akoHbl Mennens», «Tperuil 3aKoH
Mennens», «AHanM3upylolee CkpemuyBanue», «HemomHoe moMuHHpoOBaHUEY,
«CuernseHHoe HacleA0BaHue NPU3HAKoB y Ipo30opuib», «['eHeTrka monay», «Kapuorun
yenoBekay, «Kapuotun gpozoduney, «Kapuotun nTuiey, «MHOXKECTBEHHBIN
amienusm», « B3aumonencTere reHoBy.

O6opynoBaHue: MOJAENb JUIsl AEMOHCTpPAllMM 3aKOHOB €AMHOO00pa3usi rHOpUIOB
MIEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAllUd 3aKOHA
HE3aBUCUMOTO HACJEIOBAHMS MPU3HAKOB, MOJAENb IJIsl JEMOHCTPALUU CLETUIEHHOTO
HACJIEI0BaHMSI MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoIripenapart: «/po3odua.

[IpakTtuueckas padota «M3ydenue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

[Ipaktuueckas pabora «V3ydeHue pe3yiabTaTOB IUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna u o cpeabl  npu  GopmMupoBaHuM  (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE W KOJIWYECTBECHHBIE NPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

MoaudukanmonHas  W3MEHUYMBOCTh. Pomb  cpeapl B (GOpMHpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. Hopma peakuuu npusHaka. BapuaioHHbIN psig v
BapuainnonHas kpuBas (B. Moranncen). CBolicTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.
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I'enoTMnMyeckas U3MEHUYNBOCTh. CBOMCTBA TECHOTUITMYECKOW U3MEHYMBOCTU. Buibl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTAaIl[MOHHASI.

KomOnHaTtuBHasT u3MEHUYMBOCTb. Mei03 W TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW HW3MEHYHUBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanroHHass ”3BMEHYUBOCTh. BU/IbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE ¥ UHAYIIUPOBAHHBIE MYTAIUU. S|IEPHBIE U IUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue 1 osioBble MyTanuu. [[puurHbl BO3HUKHOBEHUS MyTalluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipouecca. 3aKOH
TOMOJIOTMYECKUX PSJIOB B HacieAcTBeHHoU n3MeHunBocTy (H.W. BaBunos). Buesnepuas
M3MEHYUBOCTh M HACIIEICTBEHHOCTb.

Onuecenemura u 3MUEHOMUKA, POJIb INUSEHEMUYECKUX PAKMOPO8 8 HACIe008aHUU
U USMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMO8.

JleMoHCcTpanuu

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

Tabmuiel u cxembl: «Buibl u3MeHUMBOCTHY, «MoaudukalnoHHast U3MEHYUBOCTHY,
«KomOMHaTMBHAs M3MEHUUBOCTH», «Meio3y, «OmiogorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YelIOBeKa», « BUIbI MyTaIiuity.

OO6opyioBaHue: KUBbIE U TepOapHbIE IK3EMIUIIPbl KOMHATHBIX PACTEHUMN, PUCYHKH
(boTorpadun) >KMBOTHBIX C Pa3IMUHBIMU BUIaMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEpPHOCTEH MOIUGMUKAIIMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapHallMOHHOTO psiia U BAPUAIMOHHOW KPUBOMY.

[Ipaktuueckas padora «MyTaruu y 1po30¢uisl (Ha TOTOBBIX MUKPOTIpENiapaTax)y.

Tema 14. I'eneTnka yejioBeKa

Kapuotun denoBeka. MexayHapoaHas IIporpaMMa HCCIEJIOBaHHUS TE€HOMa
yejgoBeka. MeToJbl M3yUeHHs] TeHETHKU YeJIOBEKAa: T'e€HeaJornuecKuid, OJM3HEIOBbIH,
[UTOT€HETUYECKUH, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJICKYJISIPHO-TEHETUUECKUH.
CoBpeMeHHOE OTpeACIICHNE TCHOTHIIA: MMOJTHOTEHOMHOE CEKBECHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto I[I[P-ananu3za. HacnencrBeHHsbie
3a00JieBaHUsl 4eJIOBEKA. ['€HHbIE W XPOMOCOMHBIE OOJIe3HHM 4YeyoBeka. bone3Hu
C HACJICJACTBEHHOM TMPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETUKU
B MPEJOTBPALICHUM U JICYEHUU TEHETHYECKUX 3a00JieBaHUIl uesioBeka. Menuko-
F€HETUYECKOEe KOHCYIbTUpOBaHUE. (CTBOJIOBbIE KIETKU. [loHATHE «TEHETHYECKOTO
rpy3a». DTUUYECKHE aCIeKThl UCCIEAOBAHUM B OOJIACTU PENAKTUPOBAHUSI T'€HOMA H
CTBOJIOBBIX KJICTOK.

I'enetnueckue  ¢GakTOpbl  TMOBBIIEHHOW  YYBCTBUTEJIBHOCTH  YEJIOBEKA K
(bU3MYEeCKOMY W XMMHUYECKOMY 3arpsi3HEHUIO OKpYXKarlleh cpenbl. ['eHeTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUsIM.

JleMoHCcTpau

Tabmumer u cxembl: «Kapuotwm uenoBeka», «MeToasl W3y4YeHHs] TEHETHUKU
yeJioBeKay, «I eHeTnueckue 3a00J€BaHUS YEIOBEKAY.

[IpakTuyeckas padoTta «CocTaBI€HUE U aHATU3 POJOCIOBHONY.
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Tema 15. Cesiekniusi OpraHusMoB

JlomecThKanus U ceeKuus. 3apoKICHUE CEIEKIUU U JoMecTuKanuu. Yyenue H.1.
BaBunoBa o LleHTpax MpoHCX0XIEHHS 1 MHOT000pa3us KyJIbTYypHBIX pacTeHuid. Poib
CEJICKLIMU B CO3/IaHUM COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COpT, MOpPOJA, IITAMM.
3aKOH  TOMOJIOTUYECKMX  psAIOB B HACIEACTBEHHOM  u3MeHunBoctu H.H.
BaBuiioBa, ero 3HaueHue 1715 CEIEKLIMOHHON PadOTBhI.

Metonael  cenekunoHHOW paboTel. McKyccTBeHHBI OTOOp: MacCoOBBIM U
WHIUBUAYAIbHBIN. DTarbl KOMOMHAIIMOHHOW cenekiuu. VcnplTaHue mpou3BOIUTENEH
10 MOToMcTBY. OTOOp MO T€HOTHUITY € MOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momoibio ananuza JIHK.

NckyccTBeHHBIN MyTareHe3 Kak METO]l CeNEKIIMOHHON paboThl. PanuaniMoHHbINA U
XUMUYECKU MYyTareHe3 Kak HMCTOYHMK MYTalUd y KYJbTYpHBIX (DOPM OpraHu3MOB.
Hcnonp30BaHne T€HOMHOTO pPEAAKTUPOBAaHUS M MeTon0B pekomMOuHaHTHBIX JIHK nis
IIOJIYYEHHS] UICXOJHOTO MaTepHala A CEJIEKIHH.

[Tonyuenue nonumionaoB. BayTpusunoBas rudpuansanus. binskopoacTBeHHOE
CKpellluBaHue, Wi HHOpuauHr. HepoacTBeHHoe cKpenuBaHWe, WIA ayTOPUIUHT.
I'erepo3uc u ero mpuuuHel. Mcnosp3oBaHue rerepos3nca B cenekuu. OTaan€HHAs
rubpuauzanus. llpeomoneHue Oecrioaust MEXBUIIOBBIX TUOpUIOB. JloCTKEHUS
CEJIEKIIMY PACTECHUM U KUBOTHBIX. « 3€1E€HAA PEGOIOYUSL.

CoxpaHeHHE M HM3yYEHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM U HX
JTUKUAX pOAMYEH A CO3JaHMsl HOBBIX COPTOB M TMOPHIIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTyp. H3yuenue, coxpaneHue u yYnpaeieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX — JCUBOMHbLIX 6  Yelax  YAy4uleHus
CYWecmsyromux U CO30aHUsi HOBbIX NOPOO, JUHUUL U KPOCCO8, 6 MOM HUCIe
C NpUMEHEeHUeM COBPEMEHHLIX MeMmO008 HAYYHBIX UCCIE008AHUL, Nepeoosblx Uoel U
NepCcneKmusHbIX MexHoI02Ul.

JleMoHCcTpanuu

[Toptpetsr: H.W. BaBunos, 1.B. Muuypus, I'./]. Kapneuenxo, I1.11. JIlykssinenxko,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuubl u cxembl: «LleHTpbI MPOUCXOXKAECHUSI U MHOTO0Opa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHMX pANOB B HACIEACTBEHHONM W3MEHUYHMBOCTH,
«Metoppl cenekumny, «Otnanénnas rudpuanzanus», «KMyrareHesy.

JlaGopaTtopHas pabota «M3ydyeHue COpPTOB KYJbTYPHBIX pAacTeHUH M TOPOA
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabota «M3yueHne MeToJ0B CeEKIIMA PACTCHHI.

[IpakTuyeckas pabora «IIpuBuBKa pacTeHun».

Okckypcus «OCHOBHBIE METOJIBI U IOCTHXKEHUS CEJIEKIIMUA PACTEHUM U )KMBOTHBIX
(Ha CEJIeKITMOHHYIO CTAHIINIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA Y4acTOK, B
TEIJTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».
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Tema 16. BuoTexHoJI0rusi U CHHTEeTHYeCKasi OHOJIOTHSA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOJIOT UM, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBI,
MUKpPOOPTaHU3MBI, UX XapakTepucTuka. TpaguuuonHas OMOTEXHOIOTUS: XJIeOONeUYeHuE,
NOJIyYE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOHOIOTHUYECKUIM CHHTE3.
OOBeKTHl MUKPOOMONOTHYECKUX TexHoJoruil. [Ipon3BoacTBO Oenka, aMUHOKHCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB ILEJICHAIPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUSI T€HOMOB C LEJIBI0 IIOJIYYEHHUS OPIaHM3MOB M HX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Knerounas wumxkenepusa. Meroasl KynbTypbl KIETOK M TKaHEHW pACTECHUN H
#KUBOTHBIX. Kprobanku. Comarnyeckass ruOpuau3anus 1 cCOMaTHUECKUd IMOpPHOTeHe3.
Hcnonp30BaHne TamyiOWIOB B CEIEKUWHA pacTeHuul. [lonyuenue MOHOKIOHANbHbLIX
anmumern. Hcnonvzoeanue MOHOKIOHATbHBIX U NONUKIOHATLHLIX AHMUMeEN 8 MeOuyuHe.
McKycCTBEHHOE OIUIONOTBOPEHHME. PEKOHCTpYKIMS SIMIEKIECTOK W KIOHMPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTALlMK SIAEp KIETOK. Texnonozuu 0300po6ienus,
KYIbMUBUPOBAHUA U MUKPOKJIOHAbHO20 — PA3ZMHONCEHUS  CEeNbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMOCOMHass W TeHHas HWHKeHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha W
koHcTpyupoBanue pekomOuHantHbix [IHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHns U MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. DKOJIOTUYECKHE U
TUYECKUE POOIEeMbl TEHHOW UHKEHEPHUH.

MenunuHckue OuorexHonoruu. Iloctrenomuas uudponas wmeauuuna. [TIP-
IuarHocTuka. MeTtaOoIOMHBIN aHaIN3, TeHOLEHTPUYECKUIN aHaIu3 MPOoTeoMa YeI0BeKa
JUTSL OLIEHKM COCTOSIHMSI €r0 310pOBbsi. Mcrosib30BaHUE CTBOJOBBIX KIETOK. TapreTHas
Tepanus paka. 3ID-OuommkeHepuss sl pa3pabOTKM (yHIaMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHM
TpEXMEPHOTO  OWONpUHTHMHTAa U cKaddonauHra A  pelieHus  3aaad
MEPCOHATU3UPOBAHHON METULIVHBI.

CoznaHne BEKTOPHBIX BaKIUH C LEIbI0 OOECreueHUs: KOMOMHUPOBAHHOM 3aIUThI
oT  BO3OyauTenen OPBU, YCTaHOBJICHUE MOJIEKYJIIDHBIX ~ MEXaHU3MOB
¢dbynkunonupoanusi PHK-copepkammx BUPYCOB, BBI3bIBAIOIIMX OCO00 OMAacCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuubr u  cxembl: «Mcrnonb30BaHMEe MHUKPOOPTaHU3MOB B MPOMBINIJICHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlaGoparopHas padota «l3ydyenrne oObEeKTOB OHOTEXHOIOTUN.
[IpakTnueckas padota «IloxydeHre MOJTOUHOKHUCIBIX POTYKTOBY.
Okckypeus  «buotexHonmormsi —  BakHeHIIas ~— MPOWU3BOAMUTEIbHAS  CHIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).
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11 KJIIACC

Tema 1. 3apo:kneHue u pa3BuTHe IBOJIONMOHHBIX NPeCTABICHNA B 0M0JI0THHI

OpomonnonHasa teopus Y. [lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKu3nb 1 HayuHas aestensHOCTh Y. /lapBuHa.

JBrokymue cuiel 3Boaonnd BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTH
Pa3MHOKEHHUS OPTaHU3MOB, HAacleACTBEHHAs M3MEHUYUBOCTh, OOpH0a 3a CYIIECTBOBAHUE,
€CTECTBEHHBII U HCKYCCTBEHHBIA OTOOD).

Odopmiieane cuaTeTHUecKOol Teopuu 3Bomonuu (CTD). HelTpambaas Teopus
sBomoIuu. CoBpeMEeHHas 3BOJIIOIIMOHHAs OUOI0THs. 3HAUEHHUE IBOJIIOIMOHHON TEOPHUH
B (D OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpanyu

[Toptpetsi: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. apsun, C.C. YerBepukos, U.W. llImansraysen, x. Xonaenn, /. K. bemnses.

Tabmumpsr u cxembl: «Cucrema xuBoil npupoas! (mo K. Jlunuerw)y», «Jlectuua
KUBbIX cymecTB (o Jlamapky)», «MexaHusm (HOpMUPOBAHHS NPHUCIOCOOJICHUNA y
pacTteHuil u xuBOTHBIX (o Jlamapky)», «Kapra-cxema Mmapuipyra myremectBus Y.
Hapsunay, «Haxonku Y. Jlapsuna», «®@opmMbl 60pbOBI 32 cymiecTBoBaHue», «I[loposs
ronyoeit», «MHoroo0pasue KynbTypHBIX (opM KamycTbl», «llopoabl moMamHux
KHUBOTHBIX», «CxemMa oOpazoBaHusi HOBBIX BuAOB (1o Y. JlapBuny)», «Cxema
COOTHOILIEHMSI JBWKYIIMX CHJI 3BOIIOLUUN», «OCHOBHBIE IOJOKEHHUS CHHTETUYECKOMN
TEOPHUU IBOIIOLANY.

Tema 2. MUKpPO3BOJIIOIHUS U €€ pe3yJbTaThl

[TonynAuus Kak 3JieMEeHTapHasi €IMHUILIA S3BOTIOINNA. COBPEMEHHBIE METObI OLIEHKH
T€HETUYECKOro pa3HooOpaszusi U CTPYKTypbl nomyisuuid. M3MeHenue reHodoHaa
NOMYJISIUMKA KaK D3JEMEHTAapHOE HBOJIIOIMOHHOE SBJIEHHWE. 3aKOH TI'€HETHYECKOIrO
paBHoBecus [[x. Xapau, B. BaiinOepra.

OneMeHTapHbIe (DAKTOPHI (IBUXKYIIME CUJTBI) IBOJIIOIUU. MyTallMOHHBIN MpoIiecC.
KoMmOunatuBHass u3MeHUuMBOCTH. [lpei) TEHOB — ciydailHble HEHaIpaBJICHHBIC
W3MEHEHMUS] 4YacToT aiened B nomyisauusax. ekt ocHoBatens. Oggexm
oymuliounozo 2opaviuika. CHudceHue 2eHemuyecko20 pasHooOpasus: NPUYUHLL U
cneocmeus. Ilpossnenue sgpghexma Opeiigha 2enos 8 OONLUUX U MATLIX NONYAAYUSIX.
Murpamuu.  UW3onsmuss  momymsiiuii:  reorpaduueckas  (MPOCTPaHCTBEHHAS ),
ounonornyeckas (penpoyKTUBHAS).

EctectBeHHbIN 0TOOp — HANpaBIISIONINI (pakTop 3BOMOLUNA. DPOPMBI €CTECTBEHHOTO
oTOOpa: JBWXKYIIWUNA, CTAOWIM3UPYIONINNA, pa3pbIiBatOmmi (Au3pynTuBHEIi). [lomoBoi
0T00p. BO3HMKHOBEHHE U 3BONIOLMS COI[UATBHOTO MOBE/ICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yabTar MHUKPOIBOJIIOIUH.
Bo3HuKHOBEHHE MPUCTIOCOOJIEHUN y OpraHu3MoB. ApomMop(}o3bl U HIHOAAANTAIIH.
[Tpumepsl mpucmocoOIeHU y opraHu3MoB: Mopdosorndeckue, (U3HOIOTUYECKUE,
OnoxuMuyeckue, nopegaeHueckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepun U CcTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKPOAIBOTIOIMH. M3osmsmus — kimoueBoi ¢gaktop BumooOpazoBanwms. [IyTu u crmocoObl
BUJI000pa30BaHUS: aJJIONaTPUIECKOe (reorpaduueckoe), CUMIIATPUUECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIONAU3alus, ruopuanszanus). JJIMTeasHOCTb
HBOJIFOLMOHHBIX IIPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJIOTMM B pa3pabOTKE HAYyYHBIX METOJIOB COXPAHECHHS
OouopazHooOpazusi. MUKPOIBOJIIONUA ¢ KODBOJIOIUS MMApa3sUTOB M UX XO3S5EB.
MexaHu3Mbl GOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOUOTHKAM U CTIOCOOBI 0OPHOBI C HEH.

JleMoHCTpanyu

[Toptpetsi: C.C. UetBepukos, 3. Maiip.

Tabnuub! u cxembl: «MyTallMOHHAsT U3MEHUUBOCTBY, «llomynsimoHHas CTpyKTypa
Buja», «Cxema nmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxKymue CHIIbI
IBOJIIOLUUY,  «DKOJOTHMYECKass  M30JSIUs  NOMYJsUMKA  CEeBAaHCKOM  (hopenmmy,
«l'eorpaduueckast U30JSALUS JTUCTBEHHUIIBI CUOUPCKOW W JIMCTBEHHUIIBI JaypCKOiD»,
«ITonynAMOHHBIE BOJHBI YHUCICHHOCTH XHUIIHUKOB M JKEpTB», «(CxeMa IeHcTBUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 3a cymiecTBoBaHUE», «HAYyCTpUanbHBIN
MenaHnu3My», <«Kupbie uckonaembie», «IIOKpOBUTEIHCTBEHHAS OKpacka >KHUBOTHBIXY,
«IIpenynpexnaromas oOKpacka IKUBOTHBIX», «DH3HMOJIOrMYECKUE  aJanTaluumny,
«IIprcnocoOIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bumay, «Bubl-
nBorHukM», «CTpykTypa BHaa B mnpupoae», «CrnocoObl BHI000pa30BaAHUS,
«T'eorpadmueckoe BUIO00Opa3zoBaHKWe TPEX BHUJIOB JAHMABIIICHY, «IKOJOTUYECKOE
BHJI000pa30BaHKWe BUJIOB CUHUI, «llomumionas pactenuii», «KamycTHO-penedHbIit
TUOpUI.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia IITHUIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPHUCIIOCOOJICHUM, Yydesia MTHUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUi OJU3KUX BUJIOB, 00Pa30BABILMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGoparopHas paboTa «BbisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocobiieHdss OpraHu3MOB U HMX OTHOCHUTENIbHAS
11EJIECO00PA3ZHOCTHY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OIOTUIESCKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOIUs U €€ pe3yJibTaThl

Meronsl M3ydeHHs Makpod3BOJOUMH. llaneoHTonormuyeckue MeTonbl H3yYEHHs
sBommouu. [lepexoansie Gopmbl U (PUITOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaduyeckue metonpl uydeHnus sBoioruu. CpaBHeHue (Quiopsl U (hayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduyeckue obOmactu 3emiau. Buasl-oHAEMUKH U
PEJIUKTBHI.

OMOpHOJIOTUYECKME U CPaBHUTEIBHO-MOP(HOJIOTMUYECKUE METOAbl H3YUYEHUs
BOMIONMU. ['eHeTHMueckrue MeXaHU3Mbl HBOJIIOIMU OHTOT€HE3a W  MOSBIICHUSA
HBOJIIOIMOHHBIX HOBLIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyaumeHTapHbie
Oprabl 1 aTaBU3Mbl. MOJIEKYyJIIpHO-TE€HETUYECKHE, ONOXMMUYECKHE U MAaTEeMATUYECKUE
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METOAbl H3ydyeHUs HBoMoUMH. [‘omosiornynble TreHbl. COBPEMEHHBIE METOJIbI
MOCTPOCHUS (PUIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIIa) HBONIONUU. [lpunyun cmeHvl @OYHKYULL.
HeobOpatumocTs »3BodIONMU. AJanTuBHas paauvanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUU.

JeMoHcTpanyu

[Hoptpetsr: K.M. Bap, A.O. KoBanesckuii, @. Mromnep, 3. ['ekkens.

TaOmupl u  cxeMbl: «DWIOr€HETUYECKUI sl JIOMIAIN», «APXEONTEPUKC,
«3Bepo3ydbie simepsd», «Creronedansl», «Puanoputey, «CeMeHHbIE NaNOPOTHUKNY,
«buoreorpaduueckue 30861 3emny, «JIpetid KOHTUHEHTOBY, «PenmukThy, «HavanbHbie
CTaau¥ 3MOPUOHAIIBHOIO Pa3BUTHs TMO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHTb», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IuMIaH3e», «lJaBHble  HampaBieHuss  dBomouum», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOGopynoBaHue: KOJJIEKIMU, TrepOapuu, MyJsKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYAMMEHTAPHBIX OpPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3sBUTHE KU3HHU HA 3emJie

HaydHble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIIePMUSI.
JloHayuyHble MpEACTaBICHUS O 3apOXKIACHUM >KM3HU (KpeauumoHu3M). l'umoresa
IIOCTOSTHHOTO CaMO3apOKIECHUS XU3HM U €€ omnpoBepxkeHune onbitamun D. Penw,
JI. Cnannaunianw, JI. I[Tacrepa. [IpoucxoxaeHue ®uU3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HeOopraHW4eckoil 3Bomtouuu. [lmaneraphHas (reosoruueckas)
ABOJIONMS. XUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranumdeckux. OmeiTr C. Mumiepa u I'. IOpu. OOpazoBaHue NOJIUMEPOB
3 MmoHoMmepoB. Koanepsarnas runore3a A.M. Onapuna, runore3a nepBUYHOr0 OyaIbL0Ha
Jlx. Xonneitna, renerudeckas runote3a I'. Mémnepa. Pudoszumer (T. Yek) u runoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emsin 1 MeToAsl €€ u3ydeHus. Vckonmaemple opraHM4eCKHUE OCTATKH.
['eoxpononoruss u e€ wmetoapl. OTHOCUTENbHAsT W aOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOJIOrMYeCKas MIKaIa: Y0HbL, 3PbL, IEPUOBL, JIIOXH.

HavaneHpie 3Tanbel oprannyeckou 3Botonuu. [losBIEeHUE M 3BOJIIOLMSA TEPBBIX
KJIETOK. DBoJtolus MeTabonu3Ma. Bo3HukHOBeHHE nepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJOr MepBbIX Ha 3emuie cooluiecTB. CTpOMAaTOIUTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxaenue »>ykapuoT (CUMOMOTEHE3). DBOJIOLMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl BBOJIOUMMA BBICHIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactenui. Beixon pacrenuil Ha cyury. [losiBIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
uMmu cymn. CemeHHble pacTeHus. [IponcxoxieHrne HBETKOBBIX PACTEHHIA.
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OcHOBHBIE d3Tambl HSBOJIOIUMU KUBOTHOro wmupa. OcHOBHbIE apoMOpPGO3bl
KUBOTHBIX. Benackas ¢gayna. KeMOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX THIIOB.
IlepBbie XOpnoOBbI€ JKMBOTHbIC. JKW3HB B BOJE. OBOJIONUA IMO3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u pentuwiuid. [IpoucxoxaeHne MICKONUTAIOMIMX M TITHII.
[Tpunuun katoueBoro apoMopdosa. OcBoeHHE OECIIO3BOHOYHBIMHU M ITTO3BOHOUYHBIMU
’KUBOTHBIMM CYIIIH.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepPUOoJaM: apxeH, IpPOTEPO30i, MaJeo30i,
Me3030H, KaitHo30M. OOImas xapaKTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIIECCOB.
[TosiBieHrEe W paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe0oOpa30oBaHUE: €r0 YCIOBUS U
BIIUSTHUC Ha Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsST — 3KOJOTMYECKHE KPHU3UCHI MNpouuioro. llpuuuHel u
CIEACTBUA MAacCCOBBIX BbIMUpaHUWA. COBPEMEHHBIA JKOJIOTMYECKHM KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cucTeMa oOpraHddeckoro Mwupa. IlpuHnunel Kiaccudukauu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYMITBI OPTaHU3MOB.

JleMoHcTpanmun

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, N.1. Meunukos, A.1. OnapuH,
JIx. Xonnaeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombiTa ®@. Penm», «Cxema ombita JI. Ilactepa mo
M3YUYEHHIO CaMO3apoXKIeHUs )ku3Hn», «Cxema onbita C. Mumepa, I'. FOpu», «39Tarmbl
HEOPTraHWYECKOW 3BOJIOINNY», «l'€oXpoHoJiornueckas Ikaia», «HadanpHble STarbl
OpraHUYecKo 3IBOMIOIUNY», «CxeMa oOpa3oBaHUS JYKAPUOT MYyTEM CHMOMOTEHE3ay,
«CucreMa >xuBoi TpUpOAbD», «CTpoeHHe BHUpyca», «ApomMop(}o3bl pacTeHui»,
«Punnodute», «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCITHY,
«Mxwn», «llanopotHukn», «l'ooceMenHble pacTeHus», «Oprasbl [BETKOBBIX
pacteHmit», «CxeMa pa3BUTHS JKUBOTHOTO MHpa», «ApoMop(}o3bl KHUBOTHBIXY,
«IIpocrerimme», «Kumeunonosnoctusiey, «llnmockue yepBu», «UIEHUCTOHOTHEY,
«Pv10OBIY, «3eMHOBOAHBIEY, «lIpecmbikatommecs», <«IITuibD, «MIEKONMUTAIOIINEY,
«Pa3BuTHE XM3HM B apXeucKou spe», «Pa3BuThe XU3HU B IMPOTEPO3OUCKOU 3pPE»,
«Pa3BuTHE XH3HM B TACO30MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe XHM3HU B KailHO30MCKOW 3pe», «COBpEeMEHHas cCUCTeMa OpPraHUuyYeCcKOro
MHUPA».

Oo6opynoBanue: repObapuu pacTEHUI pa3InYHBIX OTAEIOB, KOJUIEKIIUN HACEKOMBIX,
BJI&KHBIE TIpenapaTbl WBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUH WITIOKOXKHX,
CKEJIETHI I03BOHOYHBIX KMBOTHBIX, UyUesa IITULl U 3BEPEH, KOJUIEKIIMM OKaMEHEIOCTEM,
IIOJIE3HBIX MCKOIIAEMBIX, MYJSIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas abopatopHas pabora «MojaenupoBanue onbiToB Muepa—tOpu no
U3YYEHUIO0 aOMOT€HHOTO CUHTE3a OPraHUYEeCKUX COSMHEHUI B IEPBUYHON aTMOC(EpPe».

JlaGoparopHas pabGota «M3ydyeHue U OMMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPTraHHU3MOB).
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[Ipaktuyeckass pabora «l3ydyeHre OCOOEHHOCTEN CTPOEHHUSI pPACTEHUU PpPa3HBIX
OTJIEJIOBY.

[IpakTtuyeckass pabora «M3ydeHue o0COOEHHOCTEW CTPOCHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue YejI0BeKa — AaHTPOINOTeHe3

Pa3znensl 1 3a1aun aHTPONOIOTHU. METO/IbI AHTPOIIOJIOTHH.

CraHoBieHHE TIPEACTABICHUM O MPOUCXOXKICHUHU 4YEJOBEKa. PenurnosHele
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YesoBEKa € JKUBOTHBIMU. (CHCTEMAaTHYECKOE IOJOKEHHUE 4YEIOBEKa.
CBuIeTENbCTBA CXO/ICTBA UEIOBEKA C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOTUYECKUE,
aMOpuoiornyeckue, GU3noI0ro-OMOXUMHUECKHe, noBeAaeHueckne. OTanuns 4eaoBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3Butne
TOJIOBHOI'O MO3T'a ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl (QakTopbl) aHTPONOreHe3a: OWOJOTMYECKUE, COLUAIbHbIE.
CooTHoleHne OUOIOrHYECKUX U COLTUANBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHUE 4enoBeKOOOpa3Hble 00€3bSIHbI
(MpOKOHCYJIBI) U paHHHUE MOHTUJBI — OOIIME MPEAKU YETOBEKOOOpa3HBbIX 00E3bsH U
J0JeH. ABCTpPAJONNUTEKHM — JBYHOTHE MNPENKH JItoned. YeloBeK yMenblil, MepBbIe
W3TOTOBJICHUSI OpyAud Tpyaa. UemoBeK NPSMOXOMSIIMN W IEPBBIM BBIXOX JIIOACH
3a npenenbl Appuxu. Yenosek reiaenb0eprekuii — o0Imuil mpeaoK HeaHepTaaIbCKOro
YEJI0BEKa U YEJIOBEKA pa3yMHOT0. UelOBEK HEaHIEPTANIbCKUI KAK BUI JIFOJEH XOJIOJHOIO
KInMarta. YemoBeK pasyMHbId COBPEMEHHOTO THIMA, JEHUCOBCKUW YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIIOLIMST  COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBbI OTOOp B MOMYJISLMUAX
yesioBeka. MyTanMoHHbIN Tipoiiecc U noauMopdusm. [lomymnsimonasie BOIHBI, Apend
T€HOB, MUTpaus 1 «3(pPeKT ocCHOBATEND B MOMYJSALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lomsatme o pace. bonbpmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpalio-HETpOMIHAA (dKBaTOpUAIbHAs), MOHTOJIOMJHAs (a3MaTCKO-
amMepuKaHckas). Bpems W myTH pacceleHus 4YelnoBeKa IO IulaHeTre. EIuHCTBO
yenoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacusma. [IpucnocoOneHHOCTh
YEJIOBEKa K Pa3HBIM YCIOBUSM OKPY’KaroIieu cpeapl. BiusiHue reorpaduyeckoit cpess
u Aperida reHoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucuuruinHapHble METO/Ibl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAS AHTPONOJIOTHS. M MAJCOAHTPONOJOTHS YEJIOBEYECKHUX IOIMYJIALIHM.
buocounanbHble HCCIENOBaHUSA MPUPOABI YeJoBeKa. lcciaenoBaHume KoO3BOIIOLNN
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toptpersr: Y. {apsun, JI. Jluku, f.5. Porunckuii, M.M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeToapl aHTPOMOJOTUN», «['OJOBHOM MO3T 4YeloBEeKay,
«YenoBekooOpa3Hbie  00€3bsiHBI», «CKeNeT 4YeloBeKa U CKENeT IIMMIIaH3e»,
«PynuMEHTBI M aTaBuU3MbD), «JIBHXKYIIHME CHIIBI aHTPOIOrEHE3a», «IBOJIOLHMOHHOE
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JIPEBO YEJIOBEKA», K ABCTPAIONUTEK», «HEIOBEK yMEIbIil», «HeI0BEK MPAMOXOIAIIUNY,
«JlenncoBckuit uenosexk» «Heannepranbupb», «KpomanboHIbY, «IIpenku denoBekay,
«DTamnsl PBOJIIOIMH YeI0BeKay, «Pachl uemoBeka.

OO0GopynoBaHue: MYJISIKH OKaMEHEIOCTEH, MPEeIMETOB MaTepUaibHOW KYJbTYPHI
NpPEeIKOB deNoBeKa, penpoaykuuu (dororpaduu) KapTuH ¢ MHUDOTOTHUECKUMU U
OMONMEHCKIMH  CIOKETaMH  TPOUCXOXKICHUS  4YelloBeKa, (ororpadum  Haxo0I0K
HCKOITA€MBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJENb Yeperna 4YeJIOBEKa U uepena
IIMMIAH3€, MOJEIb KUCTH 4YEJIOBEKA M KHUCTH IIMMIIAH3€, MOJEIH TOpca MNPEIKOB
YeJI0BEKa.

JlaGopatopHas pabota «V3yueHne ocOOCHHOCTEH CTpPOEHUSI CKeleTa dYeloBeKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM).

[IpakTuyeckas pabota «M3ydyeHune 3K0JIOrHYECKUX aanTaluii 4eJI0BEKay.

Tema 6. JkoJjiorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apokneHne U pa3BUTHE 3KoJIoruu B Tpyaax A. 'ymbonsara, K.®. Pynse, H.A.
Cesepuona, 3. ['ekkens, A. Tencnu, B.H. Cykauésa. Pa3nens! u 3anaun skonorun. CBs3b
AKOJIOTUH C IPYTUMHU HAyKaMH.

Mertoasl skosioruu. IloneBpie HaOMOACHUS. OKCIEPUMEHTHI B  SKOJOTHH:
IPUPOAHBIE U TaOOpaTOopHbIe. MOoAeIMpOBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYKatoLen
Cpebl: TIOKAJIbHBINA, PErHOHATBHBIN U TJTI00ATBHBIMN.

3HavYeHUe PKOJIOTUYECKUX 3HAHUU ISl YeJIOBEKa. DKOJOTUUECKOE MUPOBO33PECHHE
KaK OCHOBA CBfA3€H YEJIOBEYECTBA C MNpupoAor. PopmMuUpoOBaHHE HKOJOTHUECKON
KYJBTYPbI U SKOJIOTHYECKON IPAaMOTHOCTH HACEJICHUS.

JeMoHcTpanmun

[Toptpetsi: A. I'ym6onbar, K.®@. Pynbe, H.A. CeBepiios, 3. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmubel u  cxembl: «Pasgensl skojiormm», «MeToapl 3KoJiorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEAbD).

JlabopaTopHas pabota «3ydeHue MeTo10B YKOJIOTHYECKUX UCCIICIOBAHUIN.

Tema 7. OpranusMsbl U cpea 0OUTaAHUS

Dkosiornueckre (QakTopbl M 3aKOHOMEpHOCTH HX AeiicTBus. Kriaccudukarms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUSl  JKoJorMueckux  (Qakropos. I[lpaBuino MHHMMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

AbGuotnueckue (axtopel. CBeT Kak sKojoruyeckuit ¢aktop. JleiicTBUEe pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE TPYIIIbl PACTEHUN U
JKUBOTHBIX TIO OTHOIIEHUIO K CBETY. CUTHAJIbHAsA poiib cBeTa. DOTONMEPUOIU3M.

Temnepartypa kak sxoorudeckuit pakrop. JleiicTBrue Temneparypsl Ha OpraHU3MBI.
[TolikunOoTepMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbIC
OpraHU3MBbl.
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Bnaxnocts  kak  akosjoruueckui  ¢aktop. IlpucnocoOneHuss  pacTeHHi
K TIOJIJIep KaHui0 BoiHOTO Oananca. Kimaccudukanmsi pacTeHHU 110 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHus > KUBOTHBIX K N3BMEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JyIIIHAs,, TIOYBEHHAs,
IyOMHHAS TMOAIIOYBEHHAS, BHYTPHOPraHU3MEHHAs. DU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen odutanusi opranu3mMoB. [IpucnocobieHrs OpraHu3MOB K )KU3HU B Pa3HbIX cpejax.

buonornueckne putmbl. BHenmHue u BHyTpeHHUE PUTMBI. CyTOUYHBIE U TOJMYHbBIC
puTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUMN KU3HHU.

XKuznennsie hopmbl opranu3moB. [lonsitue o xuzHeHHou dopme. KuzHeHHBIE
dbopMBI pacTeHW: JepeBbsl, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBHI,
oJlHOJNIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOrOoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a >KU3HH.

buotnueckue ¢akTopel. Buapl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYpEHIUS,
XUIIIHUYECTBO, CUMOMO3 U ero ¢Gopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUYecTBO). HeTpoduueckue B3auMo1eicTBUS
(Tommueckue, dopudeckue, dhadbpuyeckue). 3HaUCHUE OMOTHUYECKUX B3aUMOJICUCTBUI
JJIs CYILIECTBOBAHMUSI OPraHU3MOB B cpeae oOutaHus. [IpUHIMO KOHKYPEHTHOIO
WCKITFOUCHHUSI.

JleMoHCTpanyu

Tabmupl UM cxeMbl:  «DKojorudyeckue (Qaxtope», «CBETOBOW  CHEKTPY,
«IKOJIOTUYECKHAE TPYIIbl XUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIC», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJIOTUYECKUE  aJanTalluu
KUBOTHBIX», «Cpe/ibl 00MTaHusl OpraHu3MoBy, «buonoruueckue putMbly, « KusHeHHbIC
bopmbI pacTeHuiD, «Ku3nenuneie dbopmbI KUBOTHBIX), «Kocucrtema
IIMPOKOJUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOMHOro seca», «llemu mnuTaHus»,
«XunrauyectBoy, «Ilapasutuzmy, «Konkypenius», «Cumonos», «KommeHcammzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, TPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3JIMUHBIX JKOJIOTUYECKUX (DaKTOPOB, repdapuu CBETOIIOOMBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJIIOOMBHIC, TEHEIIOOMBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHusi, repOapuv U KOJUICKIIMU TEIUIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMUYMBBIX PpACTEHUM, Yydela MTULl W 3Bepei, repOapuu pacTEeHUM,
OTHOCAIIUXCS K rurpoduram, Kkcepoduram, Me3opuTamM, KOMHATHBIC PACTCHHS JAHHBIX
IPYIII, KOJJIEKIIUU dKUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax, repoapuu U KOJUICKIIUU
pacTeHUN W IKWUBOTHBIX, OOJIAJAIONIMX YEepPTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIIOBUHM JKU3HM, TrepOapuu W KOJUICKIIMM PACTEHUM M >KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX ()OPM, KOJUICKIMHM >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUUHBIX
OMOTUYECKUX B3aNMOICHCTBHSIX.

JlabopaTtopHasi pabora «BbIsiBIeHHE MPUCTOCOOJICHUM OPTaHU3MOB K BIIUSHHIO
CBETa».

JlaGoparopHas paboTa «BbIsBI€HHE MPHUCIIOCOOJICHU OPraHu3MOB K BIIUSHUIO
TEeMITepaTyphbI».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUS.
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Tema 8. DxoJiorust BUA0B ¥ MOMYJISIIMIA

DKOJIOTUYECKUE XapPaKTEPUCTUKKU mMomnyisuuu. [lomynsiius kak OuoJiorudeckas
cuctemMa. Poib HEOIHOPOJHOCTH cpeibl, (U3MUECKUX OapbepoB U OCOOCHHOCTEU
OWoNOTMM BHUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOMYJISAIIUM.
OcCHOBHBIE TIOKA3aTENU MOIMYJISLUHUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U MOJIOBAS
CTPYKTYpa, POKIAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.

Dxonoruyeckass CTpykTtypa nonyisaiuu. OIlleHKa YHCICHHOCTH MOMYJISIIUU.
JAvHamuka nonmyJsiuu W €€ peryisiuusa. BUOTMYeCKHil NOTEHUHAN TMOIMYJISALNH.
MopenupoBanue AUHAMHUKU TONyJsiquu. KpHBbIE pocTa YUCIEHHOCTH TMOIYJISILUU.
KpuBble BepKkUBaHUS. Peryisiius 4ucieHHOCTH MOMYJIALMM: poJib (PAKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJIOTHUECKHUE cTpaTeruu BuAoB (r- u K-crparerun).

[Tonsitue 06 sKoMOrMUecKOl HuUlle BUaa. Mectoooutanue. MHOTOMepHasi MOJIETh
skonornueckon Humm k.M. XarumHcoHa. Pa3mepbl OKOJIOTMYECKOM  HUIIW.
[ToTeHUMaIbHAS U PEATM30BaAHHAS HUIILIU.

Bup xak cucrema nonyssnuil. Apeansl BUI0B. BUIbl 1 MX )KU3HEHHbBIE CTPATETHH.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEAECHUS M MHUIPalUil KUBOTHBIX. buosiornueckne MHBa3UH
YyKEPOJHBIX BUIOB.

JeMoHcTpanmun

[Toprper: Jx.M. XaTunHCOH.

Tabmuiet  u cxeMbl:  «JKOJOTMYECKHE  XapaKTEPUCTUKUA  TMOMYJISLUANY,
«IIpocTpaHcTBeHHAs] CTPYKTypa MOMysiuumn», «Bo3pacTHble MTUpPaAMUIbI TOMYJISIITN,
«CKOpOCTb 3acelieHUs] TOBEPXHOCTH 3EMJIM Pa3IUYHBIMU OpraHu3Mamm», «Mojeib
skonorndeckor Huiu Jx. M. XaTauHcoHay.

O6opynoBanue: repOaprun pacTeHUM, KOJUISKITUN KUBOTHBIX.

JlabopaTopHas padota «I[IpucnocobneHus ceMsiH pacCTeHUI K PACCETICHHUIOY.

Tema 9. Jkos10rus cO00IMIECTB. IKOJIOTNYECKHE CUCTEMBI.

CoobmrectBa opraHu3MoB. brorieHo3 u ero cTpykrypa. CBS3u MEX]1y OpraHu3MaMu
B OHOILIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHANIBHBIC OJOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue
ypoBHH. Tpoduueckue nenu u cetu. Admotuueckue 60Kk SKocucTeM. [10UBBI U MBI
B 9KocucTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTHH B DKOCHCTEME.

OcHOBHBIE TIOKA3aTeNM SKOCHUCTEMBbI. broMacca W TPOIYKIHsA. DKOJIOTHYECKUE
UpaMHUIbl YUCEN, OMOMACCHl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Puykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHbie U
BTOPHYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPOIOTCHHBIC BO3JIEHCTBUSI Ha CYKIIECCHH.
KnumakcHoe coobmiecTBo. buopasnoobpasue v moaHoTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIECTB.

[IpupoaHbie PKOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu u
0Keanos8. Ixocucmemovl MYHOp, 1eco8, Cmeneli, nyCmbitb.
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AHTpPONOreHHbIE PKOCUCTEMBI. ATrpo3KocHucTeMa. ArpoleHo3. Paznuuus mexmy
aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. Cunantponuzanus ropojackoil ¢ayHbl. buonoruueckoe u X035HUCTBEHHOE
3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN  OpPraHU3MOB
B DKOCHCTEMax. Pojib Kackaonozo aghghexma u 6u008-30ughuxamopos (Knouesvlx 61008)
6 yukyuonuposanuu sxocucmem. llepeHOC PHEPTHH U BEIIECTB MEXAY CMEKHBIMU
HPKOCUCTEMaMHU. Y CTOMYMUBOCTh OPraHU3MOB, MOMYJALMA U IKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUM.

Mexanuszmul 8030eticmeus 3a2psA3HEeHUll PA3HbLIX MUN08 HA CYOOP2aHU3IMEHHOM,
OP2AHUIMEHHOM, NONYJIAAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKON0SUUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030elicmaus.  MeTojoloTus ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTC€HHBIX YKOCUCTEM.

JleMoHcTpanuu

IToptpet: A.JIx. Tencnn.

Tabnuupl u cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIUCTBEHHOTO
jecay, «JKocucTeMa XBOMHOro Jeca», «DyHKIIMOHANbHBIE TPYNIBl OPraHU3MOB B
skocucteMe», «KpyroBopor BemiectB B 3kocucteme», «llenu nurtanus (mactOumHasi,
JNETpPUTHAS)», «IKOJOTMYEeCKas TMHUpaMujia dYucen», «IKOJoruyeckas MUpaMuja
onoMacce», «ODKoJIOTHYECKass mnupamuaa osHeprum», «OOpa3oBaHue O60J0TaY,
«IlepBuunast cykimeccusi», «BoccraHoBnenue seca mocie moxkapa», «IKOCHUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK HSHEPIUHU B arpoLEHO3E,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, yydelia MTHUIl U
3Bepei, repOapuu KyJbTYPHBIX W JAWKOPACTYIIMX PACTECHUH, aKBapUyM KaK MOJIEIh
IKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydenue u onucanue ypOo3KOCUCTEMBIY.

Jlabopamophnas _paboma «W3yueHue pa3zHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

Ixckypcus «IKCKYpCUs B THTUYHBINA OMoTeo1eHo3 (B 1yOpaBy, Oepe3HsiK, CIbHUK,
Ha CyXOJIOJbHBIN WM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypcusi « JKCKYPCHS B arpoO3KOCUCTEMY (Ha MOJIE WIIH B TETUTMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiodanbHasi IKOCHUCTEMA

buocpepa — oOmeruianerapnas o6ojouka 3eMiM, TA€ CYIIECTBYET WA
CYIIIECTBOBaJla KW3Hb. Pa3BuTHE mpejacTaBieHuii o Ouochepe B Tpymax I. 3rocca.
Yuenne B.U. Bepuanckoro o omocdepe. Obmactu Ouochepsr u e€ cocrta. Kupoe
BEIECTBO Orochephl v ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouochepnl Kak
riobanbHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB W OMOT€OXMMHUYECKHE IMKIBI (Yyriaepoaa, a3oTa). PUTMHUYHOCTH SIBICHUN B
onocdepe.
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3oHasbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEMU, CaBaHHBI, MyCTHIHH,
TPONMYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYIIIH.

CtpykTypa M (PYHKIHS >KMBBIX CHCTEM, OI[EHKAa WX PECYpCHOTO TOTCHIMAIa U
onochepHbIX PYHKIIUM.

JleMoHcTpanmun

[Toptpetsi: B.1. Bepuanckuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eochepsr 3emnm», «KpyroBopoT a3ora B HpUPOJE»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor Kucimopoga B IPHUPOAE»,
«KpyroBopoT BoJbI B Ipupoie», « OCHOBHBIE OMOMBI cyliny, «KinuMaTtuueckue mosica
3emnu», «TyHuapa», «Taitray, «Cmemannblii Jsec», «IIIUPOKOIUCTBEHHBIN JIECH,
«Cremnby, «CaBaHHay, «ITycTeiHY, « Tponudeckuii Jecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpyKaOIIAs cpeaa

DKOJIOTUUECKHEe KPU3UCHI U X TMpUYUHBL. Bo3jeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeapl. OXpaHa Bo3yxa. 3arpsa3HeHue BOJHOU cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymenue nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIUMarTa.

AHTpPOINIOTEHHOE BO3JECUCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. OxpaHa
PACTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHILIMITBI OXpaHbl Tpupoibl. KpacHbie
kauru. Ocobo oxpansiemeie npupoausie Tepputopun (OOIIT). boranudeckue caasl u
300JIOTMYECKHUE TTapKH.

OCHOBHBIE TIPUHIUIIBI YCTOWYUBOTO PA3BUTUSI YEJIOBEYECTBA U MPUPOJBI.
PanmonaneHO€ MPHUPOAOIOJIB30BAHNE U COXPAHEHHE OMOJOrHMYECKOro pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TI00ANTBHBIX SKOJOTUMYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTHe METOAOB MOHUTOPHUHIA Pa3BUTHS OIMACHBIX TEXHOTEHHBIX MPOIIECCOB.
CucmemHvle uccnedos8anus nepexooa K pecypcocbepezaroujeti u KOHKYpeHmocnocooOHou
oHepeemuke.  buonocuueckoe  pasnoobpasue u  oOuopecypcvl. Hayuonanvhvie
ungopmayuonHvle cucmemul, obecneuusarowue 00CMyn K UHGoOpmMayuu no cOCMoiHUIO
omoenbHblX 8u008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ bUONospexcoeHusMU. Pexoncmpykyus Mopckux u HazeMHbIX 9KOCUCTEM.

JleMoHCcTpanuu

Tabmuubr 1 cxeMmbl: «3arpsis3HeHHe aTMochepbl», «3arpsi3HeHHE TUAPOCHEPH,
«3arpsizaenue nouBb», «llapaukoBeiil dhdexT», «Oco00 oxpaHseMble MPUPOTHBIE
TEPPUTOPUI», «MOenH yIpaBiIsieMOro MUpay.

Oo6opynoBanue: Gororpadun OXpaHIeMbIX PACTEHUN U )KUBOTHBIX KpacHoi KHUTH
Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
1O BUOJIOTN HA YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeTt TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yYarOIIMMUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpEeIMETHbIE U
IIPEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTAaTOB OCBOCHHUS IMPOTPAMMBI IO OHOJOTUU
BBIJICJICHBI CJIEAYIONIME COCTABISIONIME: OCO3HAHHE OOYYaIOIUMHUC POCCUHUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPECIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX IICHHOCTEH W
UCTOPUYECKUX  TPATUIMNA  pa3BUTHUA  OHOJOTMYECKOTO  3HAHWS, TOTOBHOCTH U
CIIOCOOHOCTh 00YYaroUIuXcsi PyKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH IEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMHU, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOro OoOpa30oBaHUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOrPaMMbl MO OHOJIOTMHM JOCTUTAIOTCS
B  €IMHCTBEYYCOHOMU U BOCIIUTATEIbHON  JEATENIBHOCTU B  COOTBETCTBUU

C TPAJAWLIUOHHBIMH POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSTHIMH B OOIIECTBE MpaBWIaMH W HOpPMaMu
MOBEJICHUST M  CIOCOOCTBYIOT —MpoIeccaM CaMOIO3HAHMS, CaMOBOCIUTaHUS U
CaMOpa3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKECHUS
K 3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TpyJla M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
yBaXXEHHUs, OEpEeKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUI0 W TPATUIHUAM
MHOTOHAMOHAILHOTO Hapoaa Poccuiickoin deaepaiuu, Ipupoie U OKPYy-Karolen cpeie.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buoaorus» JOJKHbI
OTpaxaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYYArOIIMXCS ~ PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTpPEHHEW MO3ULUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKACHUHN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONbITa U ONBITA
NEATEeIbHOCTH B TPOILIECCE pean3alliM OCHOBHBIX HAMpPaBJICHUN BOCIUTATEIHHOU
JIEATEeIIbBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTD TPAKIAHCKONW IO3MIUU OOYYarOIIErocsi Kak aKTHBHOIO H
OTBETCTBEHHOTO YJICHa POCCUHCKOTO OOIIECTBA,;

OCO3HAHHME CBOMX KOHCTHUTYIHOHHBIX IPaB U 00sA3aHHOCTEH, yBa)KEHHE 3aKOHA H
PaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATEIBLHOCTH IMPH CO3MaHUU YIEOHBIX
IPOEKTOB, PEIIEHNH YYeOHBIX U IMO3HABATEIbHBIX 3a[a4, BBITOJHECHHHA OMOJIOTHYECKHX
9KCIIEPUMEHTOBR;
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CIIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3MIMIO IO OTHOLICHHUIO K SIBJICHMSIM
COBPEMEHHOU KU3HU U OOBSICHATH €€;

YMEHHE YYWUTHIBATh B CBOUX JAECUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJCHCTBUS JIIOJIEH C pa3HbIMU YOEXKIECHUSAMH, KYJbTYPHBIMH LIEHHOCTSIMH H
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U MCCIIEA0BATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOT0 COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM AEATEIILHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TPaKTAHCKOM HIACHTUYHOCTH, IMaTPUOTHU3MA,
YBaKEHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepes PoauHoM, ropioctu 3a
CBOM Kpah, CBOWO PoauHy, CBOM S3BIK W KYyJbTYpPYy, MPOLLIIOE W HACTOAIICE
MHOTOHAIIMOHAJIbHOTO Hapoja Poccuuy;

IICHHOCTHOE OTHOIICHWE K MNPUPOJAHOMY HACICAUI0O M TaMSATHUKAM IPUPOIbI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITOCOOHOCTh OIIEHMBATh BKJIaJ POCCUHUCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTMH, TIOHUMAaHUs 3HAYCHUSI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTBA;

uaerHas yOexXJIEHHOCTb, TOTOBHOCTh K CIYyXEHHMI0O U 3amure (OTeuecTBa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUUBOTO OYyAYIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHSATHUS IIEHHOCTEH CEMEMHOM KWU3HU B COOTBETCTBUU C TPAAULUASIMU
HaponoB Poccuu;

4) 3CTEeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOUas O3CTETHUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTB K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISITh
KayeCTBAa TBOPYECKOM JIMYHOCTH;

5) ¢pu3nUecKoro BocnUTaHusl, POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOTO 0JIArONOTYYHs:

MOHUMAHHME W peaju3alus 3J0pOBOro W 0e30macHOro odpasa >XKU3HM (30POBOE
MUTaHue, COONIOACHNE TUTHCHHYECKUX MPAaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM
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3aHATUN U OTJbIXA, PETyJsipHas GU3NYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHMsSI K COOCTBEHHOMY (PHU3MUYECKOMY U ICUXHUYECKOMY
3J1I0POBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOIO U KOJUIEKTMBHOTO 0€30IacHOro
MOBEACHUS B CUTYALHUSIX, YTPOKAIOIINX 310POBbIO U )KM3HU JIOACH;

OCO3HaHWE TOCJIEACTBUA UM HENPHUATHS BpEAHBIX MPHUBBIUEK (YMOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPYA0BOro BOCIIHTAHMA:

TOTOBHOCTb K TPYly, OCO3HaHHE IIEHHOCTH MacTEepPCTBA, TPY10JII00UE;

TOTOBHOCTh K AaKTHUBHOM JI€ATEIbHOCTH TEXHOJOTHYECKOM U  COLMaIbHOU
HAIpPaBIEHHOCTH, CIHOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M CAMOCTOATEIHHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpEC K pasIuyHbiM cdepaM NpodeCcCHOHATBHON NEATEeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CITOCOOHOCTBH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIMTAHHUS:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOUYHUKY >KU3HU Ha
3emJie, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJIOTMYECKOW  KYJIBTYphl: MPUOOpPETEHHWE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB U OLUECHKHA WX BO3MOXKHBIX IMOCIEACTBUAN JJII OKPYkKAIOUIEH
Cpenbl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IMMyTel UX PEIICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U

YMEHUS TIPU PEIICHUU IPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MTPUPOONOIH30BAHUEM
(coOmroneHre TpaBWJI TIOBENIEHUST B TPUPOJE, HAMPABICHHBIX Ha COXpPaHEHUE
paBHOBECHA B DKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IMPUHOCIIIMX BPEI OKPYXKAIOILIEH IMPUPOTHOU
cpeie, yMEHUE MPOrHO3UPOBATH HEOIATONPUATHBIE JKOJIOTUYECKUE TOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOrO HSKOJOTHUYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIBTYPHI,
ONbITa JEATEIBHOCTA 3KOJOTHYECKOW HAIPaBJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMM B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTHU K
YYaCTHUIO B IPAKTUYECKOMN AEATEIHLHOCTH SKOJIOTMUYECKOM HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOTO IO3HAHMSI:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKHM M OOILECTBEHHOM MpPaKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUPE;
COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYJIBTYpbl Kak CpeJCTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;
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NOHUMaHUe crieluUKNU ONOJIOTUN KaK HAyKH, 0CO3HAHUs €€ PO B JOPMHUPOBAHUH
pPaIMOHAIBHOTO HAyYHOTO MBINUICHHS, CO3JaHUU IIEJIOCTHOTO TMPEACTABICHHUS 00
OKpY)KalIlleM MHpE KaKk O €JMHCTBE IPUPOJIbI, YeJOBeKa M OOIIECTBA, B MO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH ¥ peHmIeHUH TPOOJIeM COXPAaHEHUS TMPUPOIHOTO
paBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUM JJIsi COBPEMECHHOW IMBHIIU3AIINU:
oOecrieueHuss HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHBIC MPOOJIEMbI Pa3BUTHS UYEIOBEUYECTBA,
MoMCKa TyTel BBIXOJA W3 TJIOOATBHBIX JKOJOTHYECKUX TPoOIeM W 0OecreUeHHUs
nepexofa K YCTOMYMBOMY Pa3BHUTHIO, PAMOHAILHOMY HCIOIB30BAHUIO MPUPOTHBIX
pecypcoB U (GOPMHUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJIYYCHUH OMOJOTHUYECKUX 3HAHWUU B IEJISX MOBBIMICHUS
oOIIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, KaK COCTaBHOM 4YacTu
GYHKIIMOHATBLHOM TPAMOTHOCTH OOydYarommxcs, G(OPMHUPYEMOH TpH HW3YUCHUHU
OmoIoruy;

MOHUMaHUE CYIIHOCTA METOJIOB IIO3HAHMS, HCIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJL30BaTh MOJydaeMble 3HAHWS I aHAIW3a U O0BSICHCHUS
SBJICHUM OKPYXAIOIIEro MUpa M MPOUCXOMASIIUX B HEM HU3MEHEHUH, YMEHUE JenaTh
00OCHOBaHHBIE 3aKJIOYEHHS HAa OCHOBE HAYYHBIX (DaKTOB M HUMEIONIMXCS JAHHBIX C
TEJIBI0 TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CAMOCTOSITEIIBHO MCTIOJb30BaTh OMOJIOTHUECKIE 3HAHUS JIJIST PEIICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATEILHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIAUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHUHU 11O OMOJIOTHH B COOTBETCTBUU C KU3HCHHBIMH
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yiabTaThl OCBOCHHS y4eOHOro mnpeaMera «buogorusy»
BKJIIOYAIOT:  3Ha4YUMMble Uil (OPMUPOBAHMS  MHUPOBO33PEHUA  OOyYarOIIUXCS
MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIE TIOHATHS, OTpaKarolue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CIIEIU(DHUKY METOIO0B IMO3HAHMS, UCTIONB3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHUs, SIBJICHUE, MPOIECC, CUCTEMa, HAyUHbIN
(dbaKkT, TPUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBAHNUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCATIbHbBIC YUCOHbIC ICHUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE, peryJsSTUBHBIC), 00ecCIIeunBaroIIne
dbopmupoBanue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJIBHONW  KOMIICTCHIIUH
oOyyJarommxcs; CIIOCOOHOCTH 00yJarIIMXCs HCII0JIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHBIC Y4eOHBIE
JICVCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MPAKTHUKE.
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B pesynbTare m3ydeHusi OMOJIOTUM Ha YPOBHE CPEIHEro 00IIero oopa3oBaHUs y
oOy4arorerocsi OyayT cpOopMHUpPOBaHBI ITO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIE
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC Y4YCOHBIC JCHUCTBUS, PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yUdeOHBIC JICUCTBHS, COBMECTHAS JCATCIIEHOCTD.

Ilo3HaBaTeibHbIC YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
Ba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, pacCCMaTPUBAThH
€€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JOTHYECKOTO MBIIUJICHUS (aHAIIM3a,
CUHTE3a, CPaBHEHMSI, KJlacCU(HUKAIN, 0000IICHUS ), pACKPHIBATH CMBICIT OMOJIOTUUECKHUX
NOHATUH (BBIACHATh UX XapaKTepHbIE IMPU3HAKH, YCTAaHABIMBATH CBSI3M C JPYTUMU
MOHSITUSIMH );

ONPENEIIATh LENN ACATEIbHOCTH, 3a/1aBasi MAPAMETPbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCITEILHOCTH C TOCTABJICHHBIMHU LIESIMU;

UCIIOJI30BATh OUOJIOTHYECKUE MIOHATHS JJIs1 00ObsICHEHUS ()aKTOB U SBJICHUM KUBOMN
MIPUPO/IBI;

CTPOUTH JIOTUYECKHE PacCykJACHUS (MHAYKTHUBHBIC, N€TyKTUBHbBIC, [0 aHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B PACCMaTPUBAEMBIX  SIBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA ISl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHIA
Pa3HOTrO PO/Jia, BBISBJICHHBIX B PA3IMUYHBIX HH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS TPOOJEMbl C Y4€TOM aHalii3a HUMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JAEATEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPAUHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHUSAX PEAJbHOTO, BUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieioBarebCKue 1eiiCTBUA:

BJIQJIETh HaBbIKAMHU Yy4e€OHO-HUCCIIEIOBATEILCKOM U TMPOEKTHOM AesATEeNbHOCTH,
HABBIKAMH Pa3peIICHUs MPOOJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB PEHICHUS] MPAKTHYECKUX 3a7ay, MPUMEHEHUIO Pa3JIUYHBIX METOIO0B
MMO3HAHU,

VICTIOJIb30BATh PA3JIMYHBIE BUABI ACITEIBHOCTH IO MTOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETAINN, MPE0OPA30BAHKUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIIHMSIX, B TOM YHCIIE
MIPU CO3/IaHUM YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAay4YHBI THUI MBIIUICHUS, BIAJETh HAYyYHON TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOJAMU;

CTaBUTH 1 (OPMYITUPOBATH COOCTBEHHBIE 3a1a91 B 00pa30BaTEIILHOMN NEATETLHOCTH
Y )KU3HECHHBIX CUTYalHsX;
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BBISIBIISATh IPUYMHHO-CJICICTBEHHBIC CBS3M U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTATh
THIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTBI JUIS T0Ka3aTeIbCTBA CBOMX YTBEPIKICHHIH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUH PELICHHS;

aHAJIM3UPOBATh IMOJIYYCHHBIC B XOJC PCIICHUS 3aJa4ll Pe3yJbTaThl, KPUTHUCCKU
OLICHUBATh WX JJOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIIHUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIEJICHAIIPABIICHHBIH IMOMCK MEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS
B MTPO()ECCHOHATIEHYIO CPENY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYI0O M TPAKTHYSCKYIO OOJacTH
KU3HEICATEITBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTECIH;

BBIJIBUTaTh HOBBIC MJICH, MpEJIaraTh OPUTHHAIBHBIC IIOAXO0/IbI M PEIICHUS, CTABUTD
IPOOJIEMBI U 33J1a4H, JOITyCKAIOTNE aIbTEPHATHBHBIC PEIICHU.

Pabora ¢ unpopmanmeii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX HHMOpmaiuu (TeKcTe ydeOHOTro
nocoOusi, HayYHO-TIOMYJISIPHON JIUTepaType, OMOJTOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JdaHHbIX, B VHTepHeTre), aHaIM3UpOBaATh HHGOPMAIIHIO
pPa3TUYHBIX BUAOB U (DOPM TIPECTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HETIPOTUBOPECUNBOCTD;

(bopMyIHpOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHBIE METO/IBI IIPH TTOUCKE U 0TOOpE
Oounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOTHEHUS YYEOHBIX 337124,

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYpPY AaKTUBHOTO WCIOJIB30BAHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMPATHh ONTUMAJIbHYIO (JOPMY MPE/ICTABICHUS OMOIOTUYECKOM
uHdopmaruu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

HCIIOJIb30BaTh HAYYHBIM S3bIK B KAU€CTBE CPEJICTBA MPU paboTe ¢ OMOIOTHYECKOM
uH(popMaIen: NPUMEHSITh XUMHUYECKHe, (DU3MYECKHe W MaTeMaTH4YeCKHue 3HAKH U
CUMBOJIBI, GOpMYIIbl, a00peBUATYPY, HOMEHKIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQICTh HAaBBIKAMH PACIIO3HABAHUS W 3alUThl MH(OpMaIuu, nHOOPMAITMOHHON
0€301acCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBepPCAJbHbIE Y4eOHbIE eiiCTBUS

Oo0menne:

OCYIIECTBJISATh KOMMYHHKAIIMM BO BceX cdepax KU3HU, aKTUBHO YYaCTBOBATh
B JIMajiore WM JUCKYCCHH TIO CYIIECTBY 0OCYyXmaecMoi TeMmbl (yMEHHUE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATH CY)KJICHHSI OTHOCUTEJIPHO BBITIOJIHEHUSI MpEJIaraéMom 3aadw,
YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB JTUAJIOTa WITU
JTIUCKYCCUH);
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pacno3HaBaTh HeBEpOAJbHBIE CPeICTBA OOLIEHUS, IOHUMATh 3HAYEHHUE COLIMAIIbHBIX
3HAKOB, MPEANOCHIIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTyallUid, YMETh CMAT4aTh
KOH(JIUKTBI U BECTU MIEPETOBOPHI;

BJIQJICTh Pa3IM4YHBIMU CHOcoO0amMu OOIIEHUS MW B3aUMOJCUCTBUS, IMOHUMATh
HaMEpEHUS JIPYTUX JIOACH, IPOSBIATh YBOKHUTEIBHOE OTHOIIEHWE K COOCCETHUKY U B
KOppEeKTHOU GopMme hopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO W JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasl 1eITEJIbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUAYAIbHON pabOTHI
IIPU PEIIEHUN OMOJIOrMUECKON MpobIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOM 3a/1auu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX UHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0r0 WIEHA KOJUIEKTUBA;

MPUHUMATh L€ COBMECTHOM JESITEIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH
JEUCTBHUS 10 €€ NOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBUM, pACTIPEAEIISITh POJIU C YUETOM
MHEHUU YyYaCTHUKOB, OOCYKJaTh PE3yJIbTaThl COBMECTHOM padOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKJOT0 yYaCTHMKAa KOMAaHJIbI B OOIIMIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HUJEU C TMO3UIUU HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh NO3UTUBHOE CTPATETMYECKOE MOBEJACHHUE B PA3IMYHBIX CUTyaLUsIX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS /IS BBISABJICHHS TPOOJIEM M UX pEIICHUs
B J)KU3HEHHBIX U YUYEOHBIX CUTYyAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSIX U MOCTYIKaX MO OTHOIICHHIO K KUBOW PUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO  OCYILIECTBIISITh  MO3HABATEIbHYIO JIESTEIbHOCTh, BBISBIISITH
npoOJjieMbl, CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEJILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTEIIbHO COCTaBIIATh IUJIAH PEHICHUs TPOOJIEeMbl C YUYETOM HMEIOITUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUN;

JiejaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHHE;

36



OIICHUBATh MPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U IPOSBICHUIO IIUPOKON 3pYIULUU B Pa3HBIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBINIATh CBOW OOpa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIQJICTh HABBIKAMHU TTO3HABATEILHON pe(IICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOJIb30BATh
puEMBI pedICKCUA 71 OIICHKU CUTYAIlMH, BRIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS IO UX CHUKEHUIO;

NPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPU aHAJIU3€E PE3YIbTAaTOB AEATEIbHOCTH;

IIpunsTHe ceds U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [PU aHAIU3E PE3YJIbTATOB JACSATEIbHOCTH;
MpU3HABaTh CBOE MPaBO M MPaBO APYrUX Ha OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMHU IPYTOTO YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yNbTaThl OCBOCHUS COIEpk)aHusl yueOHoro npeameta «buomorus»
Ha yriayOJIEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha oOecreueHue MpopUILHOrO0 O0yUYEeHUS
oOy4aroruxcst 6uonorun. OHM BKIIIOYAIOT: crienuduyueckue Ajis OMOJOTUH Hay4dHBIC
3HAHMS, YMEHHS U CITOCOOBI ACHCTBUH 1O OCBOCHHIO, MHTEPIPETAINH B TIPEOOPa30BAHUIO
3HAHWH, BUABI JEATCILHOCTH TIO IMOJYYEHHUIO HOBBIX 3HAHWM M WX TPUMCHCHHIO B
pa3NUYHBIX YYEOHBIX, a TaKXKe B PEANbHBIX XU3HEHHBIX CHUTyalusax. [IpemMerHbie
PE3yNbTaThl IPEACTABICHBI TIO0 TO1aM H3yUCHUS.

[IpeameTHbIC pe3yNbTaThl OCBOCHUS YueOHOTO mpeameTa «buonorus» B 10 kiacce
JIOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH TMPOoOJeM pPAIMOHATBFHOTO TPHUPOAOIIOIH30BAHUSA, O BKJIAJC
POCCHUNCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUEC CUCTEMOMH OMOJIOTMYECKUX 3HaHUMH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTab0Iu3M, TOMEOCTa3, CaMOPETyIISAIUsI, CAaMOBOCITPOU3BEICHUE, HACIEACTBEHHOCTD,
W3MEHYMBOCTh, POCT W pa3BUTHE), OwWojornyeckue Teopuu (KierouHas teopus T.
[IIBanna, M. Illnennena, P. BupxoBa, XpoMOCOMHass TE€OpUs HACICIACTBEHHOCTH T.
Moprana), yuenust (H.J. BaBunoBa — 0 1eHTpax MHOTOOOpaswsi U MPOUCXOKICHUS
KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB IE€PBOTO TOKOJICHUS,
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pacuIeryieHusl, YUCTOThI TraMmeT, He3aBUCHUMOro HaciemoBanuss [. Mennens,
TOMOJIOTHYECKUX PSAIOB B HACIEACTBeHHOH n3MenunBoctr H.W. BaBuiosa), mpuHIUIIBI
(KOMILJIEMEHTapPHOCTH );

BJaJICHHE OCHOBHBIMH METOJaMH HAYYHOTO T[IO3HAHUSA, HCIIOJIBb3yEeMbIX B
OMOJIOTHYECKUX UCCIIETOBAaHUX KUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHHE, HAOIIOICHNUE,
IKCTIIEPUMEHT);

YMEHHE BBIJCIATh CYIIECTBCHHBIC TPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M
AYKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCJEe OaKkTepui,
rpuOOB, pacTEHHWH, >KMBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CHUCTEM OpPraHOB
pacTeHui, KUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HENEATEIBHOCTH, MPOTEKAIOIINX B
OpraHM3Max pacTeHHH, JKUBOTHBIX U UEJIOBEKa, OMOJOTMUYECKHUX IMPOLIECCOB: OOMEHa
BeleCTB (MeTa0oJIM3M), TPEBpAIEHUST DSHEPrUH, OpOXKEeHUs, aBTOTPOPHOTO U
reTepoTpOo(PHOro TUNOB MNHUTAHMS, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, MeEH03a,
ramMeToreHe3a, JIMOpUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS, PA3MHOXKEHUS,
WHANBUAYAIBHOTO pa3BUTHS oOpraHu3Ma (OHTOT€He3a), B3aMMOJCHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXKJy OpraHOMJaMU KIETKH U HX
GYHKIASIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMAMHU, MEXKIy OpraHaMHd U
CUCTEMaMH OPTaHOB y PACTCHHM, KUBOTHBIX U YEJIOBEKA U MX (PYHKIUIMH, MEKITY
CUCTEMaMHU OPraHOB M MX (QYHKIUAMH, MEXIY 3TaraMd OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IUKJIAa W S>KU3HEHHBIX IUKIOB OPTaHW3MOB, STalmamMu SMOPHUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHIIOM U (PakTOpaMu cpeibl OOUTAHUS;

YMEHUE BBISBIATH OTIWYUTCIIbHBIC TPHU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIIOBEKA;

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [IJISl JIOKa3aTeIbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKHE 33/1a4H, BBISBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy UCCIEyeMbIMU OMOJIOTUYECKUMHE TIPOIIECCAMU U SIBIICHUSMH, JI€JIaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TTOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJTHATH JIA0OPATOPHBIC U MTPAaKTUYECKUE PabOThI, COOII0ATh MpaBHIia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh WX IKCIIEPUMEHTAIBHBIMHU CPEJCTBAMU,
dbopMynupys 1eTh WCCIEIOBAHUS, aHAIM3UPOBATh MOMYyYEHHBIC PE3YNIbTAThl U JeNaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe Mo OHOoJIOoTHH,
HKOJIOTUH U MEIUIIMHE, TIPOBOIUMON Ha 0a3€ MIKOJIBHBIX HAYYHBIX 00IECTB, U ITyOJIUIHO
MPEICTABIIATH MOTYyYEHHBIE PE3YyIbTAThl HA YICHUYECKUX KOH(PEPCHITUX;

YMEHHUE OILICHUBATh dTUYECKHE ACTIEKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
Ouonorm W MEOUIMHBI  (KJIOHUPOBAaHUE, HWCKYCCTBEHHOE  OIJIOJOTBOPECHHE,
HaNpaBJIEHHOE N3MEHEHHE T€HOMA U CO3JJaHIe TPAHCTEHHBIX OPTaHU3MOB);
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yMEHUE OCYILIECTBISATh OCO3HAHHBIM BbBIOOp Oyayiield mnpodeccuoHanbHOU
JeSATEeIbHOCTH B 00JIacTH OHOJIOTMM, MEIWLUHBI, OUOTEXHOJOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHINEBOW MPOMBIIIJICHHOCTH, YIIIYOIsTh [O3HABATEIIbHBIN
MHTEpEC, HAMpaBJIECHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH mpodeccuu u
NpOJOJDKEHHEe  OMOJIOTMYECKOTO  00pa3oBaHUSl B OpraHU3alUsSIX  CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenmMeTtHble pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 11 kiaacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (QOpPMHUPOBAHUU COBPEMEHHON ECTECTBEHHO-HAYYHOW KapTUHBI MHPA,
B MO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUU SKOJOTUYECKHUX MPOOJIEM UYeJOBEYeCTBa, a
TaK)K€ B PEIICHUH BOIIPOCOB PAIIMOHATILHOTO TPUPOAOIIOIB30BaHUs, U B GOPMHUPOBAHUU
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CHUCTEMOM OHOJIOTMYECKHX 3HAaHUN, KOTOpas BKIIOYAET
OTIpEeJICIICHHUS] U TIOHUMaHUE CYIIHOCTA OCHOBOIIOJATAOIIMX OMOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, HKOCUCTEMa, OMocdepa), OMOJIOTHUECKHE TEOpUHU (PBOJIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTnueckas teopusi 3Botonuu), yuenus (A.H. CeseprioBa —
0 MyTSIX W HampaBieHusx sBomoonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecus JIx. Xapau u B. Baitn6epra, 3apoapiieBoro cxojcrsa K.M.
bopa), mpaBuna (munmmyma HO. Jlubuxa, 3KOJOTHYECKOW MUPAMUILI SHEPTUH),
runotessbl (runore3a «mupa PHK» V. I'unbepra);

yMEHHUE BIAJIETh OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHMSI, UCTIOJIb3yeMbIMU B
OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U DKOCUCTEM (OMHMCAHKE, U3MEPEHHE,
HaOJII0JICHUE, DKCIEPUMEHT), CHOCOOaMM BBISIBICHHS W OIEHKH aHTPOMOTEHHBIX
M3MEHEHUW B IPUPOJIE;

YMEHHE BBIJIEATh CYIIECTBEHHBIC MPU3HAKU: BUI0B, OMOTE€OI€HO30B, IKOCUCTEM U
ouocdepsl, CTAOMIN3UPYIOIIETO, ABMKYIIIETO U pa3phIBAIOIIETO €CTECTBEHHOI0 0TOO0pA,
aJUIONAaTPUYECKOT0 U CUMITATPUUYECKOTO BUIA000pA30BaHUs, BIMSHUS ABWKYIIUX CHJII
ABOJIIONIMM Ha TEeHOMOHJ MOMYJSAIHNH, MPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie
oOuTaHus, YepeAOBaHUs HAIpPaBJICHUN 3BOJIIOIMH, KPYroBOPOTa BEILECTB U IOTOKA
HSHEPIUM B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3U MEXKTy MPOIECCaMK DBOJIIOIUH, ABUKYIIIUMU
CUJIaMU aHTPOIIOreHe3a, KOMIIOHEHTAMHM Pa3JIMYHbBIX SKOCUCTEM U MPUCIIOCOOICHUSIMU K
HUM OpPTaHU3MOB;

YMCHHE BBISBJIATH OTINYUTEIBHBIC TPU3HAKH JKUBBIX CHCTEM, IIPHUCITOCOOIEHHOCTh
BUJIOB K cpejfie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€1 OPraHu3MOB B COOOIIECTBaX, AHTPOMOTEHHBIX U3MEHEHUM B DKOCUCTEMAX
CBOEH MECTHOCTH,;

YyMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTBI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JUIsl JIOKA3aTelIbCTBa POJICTBA OPTaHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYII, B3aWMOCBS3M OPTaHW3MOB W CpeAbl OOWTAaHHS, C€IUHCTBA
YeJI0OBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHsI MHOTOOOPa3us BUIOB M SKOCUCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJIOTHUECKUE 3a/1a49H, BBISBIISITh IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXKTy UCCIIEyeMbIMU OMOJIOTHYECKUMH TPOIIECCAMU | SIBJICHHUSIMH, JI€TaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIOIHITH 1a00paTOpHBIC U MpaKTUIECKHe paboThl, COOM0ATh MTpaBUIa
npu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMyIHpYys 1eNIb NCCICIOBAHUS, aHAIM3UPOBATh TOJyUYCHHBIEC PE3YyIbTaThl U JCIATh
BBIBO/IBI;

YMEHHE Y4YacTBOBaTh B Y4YeOHO-UCCIEAOBATEILCKOM paboTe 1o Ouojgoruw,
HKOJIOTUU U MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYUYHBIX 00IECTB, U ITyOJIUYHO
MPEACTABIIATH MOJTYyYEHHBIE PE3YyIbTAaThl HA YICHUUYECKUX KOH(PEPECHITUX;

YMEHHUE OIICHUBATH THUIIOTE3bl M TECOPUU O TMPOHMCXOKICHUH >KU3HH, YEJIOBEKA W
YeJIOBEUECKUX pac, O NPHUYMHAX, IMOCJIEACTBUSIX U CHoco0ax MpeaoTBpaIIeHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHME OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyayuielr npodeccuoHaIbHON
NEATETLHOCTH B 00JacTH OWOJOTHH, DKOJOTHH, TPHPOAOIOIH30BAHMS, MEIHUIIMHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MHINEBOU
MPOMBITIUICHHOCTH,  yIAyOJsATh  TO3HABATCIBHBIM  HWHTEpEC,  HaIMpaBJICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIICH Mpodeccrur U MPOoAOHKEHUE OMOIOTHIECKOTO
oOpa30BaHUs B OPTaHU3AIUAX CPEIHETO MPOGECCHOHAIBHOTO U BBICIIETO 00Pa30BaHUS.
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TEMATHUYECKOE INIAHUPOBAHUE

denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

10 KJIACC
No HaumenoBanne tem | KomnuectBo OcHOBHBIE BUJIbI ICSITEIIBHOCTH
[IporpamMmmHOE coaepKaHue
/1 y4eOHOr0 npeamera 4JacoB oOydJaronuxcs
1 | Tema «buo0rUs KaK HAYKAa»
1.1 | buonorus kak 1 CoBpeMeHHas O6MOJIOTUS — PackpeiBath copepkaHnue TEPMUHOB U

KOMITJIEKCHAsI HayKa
M KaK 4acTh
COBPEMEHHOTO
o011IeCTBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pa3Butus Ouosnoruu. buonornyeckue
HayKH U U3y4aeMble UMU TIPOOJIEMBI.
dyH1aMEHTAJIbHbIE, TPUKIIATHBIC U
MTOMCKOBBIE HAYYHBIE UCCIIEA0OBAHUS

B OHOJIOTHH.

3Hadenue 6uosioruu B HOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTHYECKOMN
JEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIBbCKOM XO3SIMCTBE,
MIPOMBIILIEHHOCTH, OXPaHE IPUPOIBI.
JlemoHCTpauuu

[Hoptpets: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. JlapBun,
VY. T'apsen, I'. Mennerns,

B.U. Bepnanckuii, 1.I1. [1aBios,

MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Hasi KApTUHA MHUPA, HAYYHbIN
METO/I, TUTIOTEe3a, TEOPHSI, METOIbI
VICCJIETOBAHMUSL.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U pOJib
Cpeau IPyTruX €CTECTBEHHBIX HayK.
OueHuBath BKJIaJ OTEUECTBEHHBIX
YU€HBIX B pa3BUTHE OMOJIOTUH.
OrneHnBaTh posib OUOIOTUUECKUX
OTKPBITUM U UCCIIEAOBAHUN B PA3BUTHUU
HayKH U IPAKTUYECKOM AESATEIbHOCTU
JIIOJICH.

[Tepeuncnsts mpodeccun, CBI3aHHBIC

C COBPEMEHHOI OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTUYECKOTO
WCIIOJIb30BAHUS IOCTUKEHUIN OMOJIOTUN
B MEJMIIMHE, CETLCKOM XO3SICTBE,
IIPOMBILIJIEHHOCTH U OXPaHe IPUPOIbI
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N.N1. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuitel U cxembl: «CBsI3b OMOJIOTUH
C IpyruMu Haykammny, «Cucrema
OHMOJIOTMYECKHUX HAYK»

Hrtoro yacos no teme 1
2 | Tema «’KuBble cucTeMbl H HX U3y4YEHHE)
2.1 | ’)KuBbie cucTeMBbl U HX 1 JKuBbIE CUCTEMBI KaK MPEAMET PackpreiBath conep:kanvue TEpPMUHOB

CBOMCTBA

n3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'O
COCTaBa, JUCKPETHOCTH U LEIIOCTHOCTb,
CJIO)KHOCTb U YIIOPSAOYECHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
camMOOpraHu3aIus,
CaMOBOCITPOU3BECHUE,
pa3aIpa)kuMOCTh, U3MEHYHUBOCTb,

POCT U pa3BUTHE.

JlemoHCTpauuu

Tabmmibl 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU )XU3HW», « brosiornueckue
cucTeMbl», «CBOMCTBA JKUBOM
MaTEepUN»

Y TIOHATHIA: KUBasi CUCTEMA, DJIEMEHT,
NOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAs yIIOPSJOYECHHOCTD,
YIPABIISIEMOCTD, HEPAPXUUHOCTb.
XapakTepu3oBaTh CTPYKTYpY U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XUMHUYECKOT0 COCTaBa O0BEKTOB )KMBOU
Y HEXUBOU MPUPOJIbI, OOIIMI MPUHLUIT
KJIETOYHOM OpraHU3alliy KUBbIX
CUCTEM.

CpaBHMBaTh 0OMEHHBIE MPOLECCHI

B HEXKMBOUW U )KUBOU TIPUPO/IE;
PACKpBIBATH CMBICIT PEAKLIUI
MeTabonIu3Ma.

OOBACHATD MEXaHU3MBI
CaMOPETYJIALINH KUBBIX CUCTEM
Pa3IMYHOr0 UEPAPXUUECKOTO YPOBHS;
pPacKpbIBaTh CyTh IPUHLIUIIOB
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MTOJIOYKUTEIILHON U OTPULIATEIIbHON
00paTHOM CBSI3H.

AHaIM3UpoOBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, pOCTa U
Pa3BUTHUS OPTaHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpOBHU OpraHu3al1U )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIICTOYHBIH,
TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJISIHMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOT€OIIEHOTUYECKHUA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOJIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE MTPU3HAKH KUBOTO. JKU3HB
Kak (popma CyliecTBOBaHUSI MaTE€pUH.
Hayku, nu3ydaromye *uBble CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.
N3yuenue xkuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CHUCTEeMaTH3allusl, MeTaaHaJIU3.
IToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcniepuMenTa. [locranoBka u
npoBepka runote3. Hynesas runoresa.
[TonsaTue BEIOOPKH U €€
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTHYECKUX TaHHbIX. O1ieHKa

PackpriBaTh conepkaHnne TEPMUHOB U
IIOHSTHI: OOMEH BEIISCTB U
IIPEBpALLCHUE SHEPTUH,
CaMOBOCIPOU3BE/ICHHE,
CaMOpETYJISALMSA, PA3BUTHUE, KU3Hb,
Hay4HbIN (aKT, HAYYHBIA METO/I,
npoOJieMa, TUIoTe3a, TEOPUs, MPABUIIO,
3aKOH.

[TepeuncnsaTh Npu3HAKK 5KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpPTraHU3alMU KUBBIX CUCTEM U METOIBI
OMOJIOTMYECKUX UCCIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTepHBIE Il KaXKI0TO YPOBHS
OpTraHu3alUH )KUBOTO.

HaspiBaTh HayKu, U3y4aroiue >KMBbIe
CHUCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHu3alvu.

CpaBHHBATH MEXKTy COOOI )KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEU
OpraHu3ally U MTPOUCXOIAIINE B HUX
ITPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yabTatoB. [ [pudnHbl HCKaXKeHUs
pe3yabTaroB 3kcnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauuu

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alliU >KUBOU IPUPOIBDY,
«CTpoeHue )KMBOTHOM KJIETKH,
«Txanu KUBOTHBIX», «CHUCTEMBI
OpPraHoOB Y€JIOBEYECKOTO OPraHu3May,
«buoreonenos», «buochepay,
«MeToabl U3y4eHUS JKUBOU TPUPOJIBD.
O6opynoBanme: 1ab0paTopHOE
obopy1oBaHUE TSI TIPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnuyeckas padora
«Mcnonb30BaHuE pa3InuHbIX METOJOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

[Toka3bIBaTh poJIb TUIIOTE3 U TEOPUU
B (D OPMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHUpA

HToro yacosB 1o Teme
3 Tema «buojorns KJiIeTKm»
3.1 | Ucropust OTKpHITHS 1 Knerka — ctpykTypHO- PackpriBaTh conepkaHue TEpMUHOB U

M3YYECHUS KIICTKHU.
Knerounas teopus

(byHKIIMOHATIBbHAS €MHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pa6otel P. 'yka, A. JleBenryxka.
Knerounas teopus (T. IlIBanH,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

MOHATHM: KJIETKA, OPraHeJUIbI,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
IUTOJIOTHS (KJIETOYHAsE OMOJIOTHSA ),
KJIETOYHAsl TEOPUSL.
XapakTepu3oBaTh OCHOBHBIE ITAITbI
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MTOJIOKEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPHH.

JleMoHCTpaLun

Iloptpetsl: P. I'yk, A. JIleBenryk, T.
[ITBann, M. lIneiinen, P. Bupxos, K.
M. bap.

O0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK

Pa3BUTHS LIUTOJIOTUU KaK HAYKU U €€
odopmIICHUE B KIIETOUHYIO
OHMOJIOTHIO.

[Toka3piBaTh BKJIA]T y4EHBIX-OMOJIOTOB
B U3yUYCHHE KJIETOYHOTO CTPOCHHUS
OpTaHU3MOB.

[IepeunciiATh OCHOBHBIE MOJIOKECHHUS
KJIETOYHOM T€OPHH, OOBACHATH €€ POJIb
B ()OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpA.

[IpuBONTH HOKA3ATENBCTBA

pPOJICTBA OPTaHU3MOB

C UCITOJIb30BAHUEM TOJI0KEHUN
KJIETOYHOM TEOpHUH

3.2

MeTtoapl
MOJIEKYJISIPHOM U
KJI€TOYHON OMOJIOTHH

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHUS,
xpomarorpadus, s3eKkTpodope3, METO T
MEUEHBIX aTOMOB, MU epeHInanIbHOoe
HeHTpuyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.

Uzyuenue ¢huxcuposanHvix Kiemox.
DIIEeKTPOHHAS! MUKPOCKOTIUSI.
Kondgoranvnas mukpockonus.
Bumanvnoe (npudrxcuznennoe) uzyuenue
KeMmoK.

JdeMoHcTpanmuu

PackpeiBath conepkaHue TEPMUHOB U
MIOHATUI: MUKPOCKOIIUPOBAHUE,
MIPUTOTOBJIICHUE CPE30B,
nuddepeHrantbHOe OKpallliBaHuE,
xpoMmarorpadusi, d7eKTpodopes, MeTo
MEUEHBIX aTOMOB, LICHTPU(PYTUPOBAHUE,
METOJ] KyJIbTYPbI KJIIETOK U TKaHEH,
MeTton pekomOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METOIbI
V3y4CHUS )KUBOU MMPUPOJBI.

['oToBUTH BpeMEHHBIE
MUKPOIIpPENnapaThl, pPACCMATPUBATh UX
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Tab6mmiet 1 cxembl: «CBEeTOBOU
MHKPOCKOI», « DNEKTPOHHBII
MHKPOCKOT», «VIcTOpus pa3BUTHS
METOJI0B MUKPOCKOTTUI».
O6opyaoBanme: CBETOBOI MUKPOCKOTI;
MUKPOTIpEnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.
IIpakTuyeckas padora

«/3yueHune METO10B KIIETOUHOU
ounonoruu (xpomartorpadusi,
anexTpodopes, nuddepeHnnaiIbHOe
uentpudyruposanue, [T1{P)»

B CBETOBOM MUKPOCKOII U JIeJIaTh
OITMCaHueE.

OOBsACHATH U COOJIIOAATH MPaBUIIA
TEXHUKA MUKPOCKOITUPOBAHUS

Htoro yacoB no teme 2
4 Tema «XuMHuYeCKast OPraHU3ANUSA KJICTKID)
4.1 | XuMudeckuii cocTaB 2 XUMHUUYECKHM cocTaB KIeTKU. Makpo-, | PackpeiBarh copepxaHue TEPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BCIIICCTBA

MHUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bopna u e€ poJib kak pacTBOpPUTENS,
peareHra, yuacTtue

B CTPYKTYPUPOBAHUU KJIETKU,
TeIoperyiasiuuu. MuHepaibHbIe
BEIIIECTBA KJIETKH, NX OMOJIOTHYESCKAs
posb. Posib KATHOHOB U AaHHOHOB

B KJICTKE.

JemoHCTpauuu

[uarpammel: «Pacnpenenenue
XUMUYECKUX FJIEMEHTOB B HEKUBOM
npupone», «Pacnpenenenue

HOHSATUMN: JIEMEHTHI-OMOTeHbI, TUTIOIb,
BOJOPOJIHAS CBS3b, TUAPOPUIBLHOCTD,
ruApooOHOCTh, TYpProp, MUHEPaJIbHbIE
BelecTBa, OypepHbIC CUCTEMBI,
AHUOHBI, KATHOHBI.

ITepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIIETKHU.
Paznmnuare Makpo-, MUKpPO- U
YIIBTPAMUKPO3JIEMEHTBI, BXOISIIHNE

B COCTaB KMBOTO U X POJIb

B OpraHu3Me.

XapaxkTepu3oBaTh CTPOCHHUE U CBOMCTBA
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XMUMUYECKHX JIEMEHTOB B )KUBOM
TPUPOJIE.

TaGnuiet u cxemsl: «llepuoanueckas
TaOINIa XUMAYECKHIX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIIbl BOBIY,
«BemecTBa B cocTaBe OpraHu3MOB»

BOJIBI; OOBSCHATH MPUIHHBI €€ 0COOBIX
CBOMCTB U ()YHKIIMH B KJICTKE.
[TokaspIBaTh POJIL KATHOHOB U aHHOHOB
B 00ECIIEUEHUH MPOIECCOB
KHUZHEACITSILHOCTH (OCMOPETYIISIIHS,
CO3/IaHhE€ MEMOPAHHOTO MOTEHIIAANIA,
perynsmnust paboTel OEIKOB), PaOOTHI
Oy(depHbIX cuCTEM.

YcTaHaBIMBaTh B3aMMOCBSI3b CTPOCHUS
1 (DYHKIIMM HEOPTaHUICCKUX BEIIECTB
KJICTKH

4.2

Opranuueckue
BEIIECTBA KJICTKH —
oenku

Opranudeckue BEIIECTBA KIETKH.
buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphI OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykrypa Oenka,
MeNTHUIHAs CBsA3b. BTopuuHasi,

TPETUYHAs1, YETBEPTUYHAS CTPYKTYPBHIL.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxkarus 6enxos.
buonornueckue GpyHKIINU OEITKOB.
IIpuonwi.

JlemoHCTpauuu

IToptper: JI. [loauHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTyphI
OEJIKOBOW MOJIEKYJIbI.

PackpbIBaTh copep:kaHue TEPMUHOB U
HNOHSATUN: MOHOMEpBI, TOJIUMEpPHI, OEI0K
(IpOTEuH), MeNnTUa, aMUHOKHCIIOTA,
NENTHU/IHAS CBA3b, TOJIUIENTHU/I,
JeHaTypauus, peHaTypauus,
MI00YIISIpHBIE U PUOPHILIAPHBIE OCIIKH,
MIPUOHBL.

XapakTepusoBaTh OCJIKH, UX
CTPYKTYPHYIO OpTraHU3aLUI0 U (PYHKINH
(cTpyKTypHasi, SHEepreTuyeckas,
CUTHAJIbHAs, PEryJIATOpHAas,
JBUTATENIbHAS, 3aIIUTHAs,
(dbepMeHTaTuBHAsA).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(dopMupOBaHUs CTPYKTYp OETKOBOI
MOJIEKYJIbI.
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O6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHUE.

JlabopaTopHasi pabora
«OOHapy:xeHHe OEJIKOB C TOMOILBIO
KaueCTBEHHBIX PEaKIUII»

[TpuBoaUTH TpUMEPHI GUOPUILISPHBIX,
TJI00YJISIPHBIX OEJIKOB.

BBINOMHATH KaUECTBEHHBIE PEAKIUH
Ha oOOHapy’KeHHE OEJKOB B KIIETKE;
OOBSICHATD MOJy4YEHHBIE PE3YIIbTAThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbiBath cosiepkaHue TEPMUHOB U
BEII[ECTBA KJIETKHU — JUCaxapybl, OJIUTOCAXapUIbI U MOHSATHI: YTJIEBOIBI, MOHOCAXaPH/IBI,
YTIIEBOJIbI nonucaxapuabl. OOIKH MIaH CTPOCHHSI | AMCAXaPUIBI, OJIMTOCAXaPUIBI,

U (HUBUKO-XHUMHUYECKHE CBOMCTBA MoJIMCaxapuibl, TII0K03a, pubo3a,
yraeBooB. buomornyeckue QyHkuu | 1e30Kcupr003a, 1akTo3a, MaIbTo3a,
yTJIEBOOB. caxapo3a, Kpaxmas, [IMKOTEH,
JleMoOHCTpaLun L[EJUTIOJI03A.
Tabaub! u cxeMbl: «CTpoeHHe KnaccuduimpoBars yriieBobl
MOJIEKYJT yTIIEBOJAOBY 10 CTPOCHUIO U MEPEUUCIISITH UX
byHKITIH.
[TpuBOAUTH IPUMEPHI PA3TUYHBIX
YTJIEBOJIOB (MOHOCAXapHUI0B,
JMCaxapuioB, OJUTOCaXapHIoB,
MOJINCAXaPHUIOB)

4.4 | Opranuueckue Jlunuaet. ['uapodunsHO-THAPODOOHBIE | PackpsiBaTh comepxaHue TEPMUHOB U
BEIIECTBA KJICTKU — cBoiicTBa. Knmaccudukanus Tumnuaos. TIOHATHI: JIMITH]IBI, TPUTIIAIICPUIBI,
JIUTTUJIBI Tpurnuuepunsl, pocoaunubl, BOCKH, | (HOCHOIUIHIBI, BOCKH, CTEPOHUIBI,

crepoubl. buonorndeckue GpyHkun
aunuaoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOPAH — TEKYUECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

JIUTIONPOTEUHBI, TIIMKOIUIINIBI.
Knaccuduiupopats aunuasi
110 CTPOCHUIO; XapaKTepU30BaTh UX

byHKIUHA
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JleMoOHCTpaLuu
Tabsuup! u cxeMbl: «CTpoeHue
MOJIEKYJI TUIUA0B

4.5

HyxkiiennoBbie
KHCIIOTBL. CTpoeHue u
¢dbynkiuu JIHK, PHK,
ATO®

Hyxkneunossie kucnotel. JJHK u PHK.
CrtpoeHne HyKJIIEMHOBBIX KUCIOT.
Hyxneoruael. [IpuHumn
KOMILIEMEHTapHOCTH. [ IpaBuito
Yapradda. Ctpykrypa JJHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ounonornyeckue pynkuuun JHK. Buasl
PHK. ®ynkuun PHK B kierke.
Crpoenne monekynbsl ATO.
Makposprudeckue cBI3u B MOJIEKYJIE
AT®. buonornuyeckue pynkuuu ATO.
BoccTaHOBIEHHBIE TEPEHOCUUKH, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgpamol (HTD).
CexBenupoBanue JIHK. Memoouw:
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JemoHCTpauuu

[Toptpersl: [Ix. Yorcon, ®@. Kpuk,

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

Tabauuk! u cxemsl: «HyknenHoBbie
KHCJIOTBDY, «CTPOEHHE MOJIEKYJIbI
ATD».

PackpeiBath coqiepkaHue TEPMUHOB U
MOHATHI: T€30KCUPUOOHYKIIEHHOBAS
kuciora (JIHK), pubonyknennoBas
kuciora (PHK), HykineoTun, HyKiIeo3u,
A30THUCThIE OCHOBAHMS, a/ICHUH, TYaHUH,
UTO3UH, TAMUH, YpaIlWI,
KOMILUIEMEHTapHbIE OCHOBAHUS,
ageHosuHTpudochar (ATD),
MaKpOIPru4ecKasi CBA3b,
CEKBEHHPOBAHUE, TCHOMUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONUCHIBATH U
CXeMaTHYECKU U300paKkaTh CTPOCHUE
nykieoruaa JJHK u nBoitHo# crinpanu
JAHK, cexBennpoBanue /JJHK.
OnucsiBaTh npouecc permkanuu JJTHK
B KJICTKE U Ha3bIBATh €TI0
OuoIornyecKoe 3HaueHue.
XapakrtepuzoBarb pynkuuu JJTHK.
Paznuuate ctpykrypy u pynkuuu PHK.
OnuceIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATh HYKJIEUHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepu3oBaTh 0COOCHHOCTH
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OGopynoBanme: xuMuueckas nocyjaau | crpoerust u Gpynkiuu ATO.
o0opyI0BaHUE. dopMynHpoBaTh U OOBICHITH TPUHITATT
JlaboparopHasi padora KOMIUIEMEHTAPHOCTH U TIPABUJIIO
«HMccnenoBanne HYKJIEMHOBBIX KUCHOT, | Yapradda

BBIJICJICHHBIX U3 KJIIETOK Pa3IMYHbIX

OpPraHU3MOB»

4.6 | MeTombl CTPyKTYPHOIM 1 CrtpykTypHas OHOJIOTHS: PackpriBath conmepikaHue TEPMHUHOB U

Oounoaorun OMOXUMHUYECKHE U OMOPU3NYECKHE HNOHSTUI: MOJIETUPOBAHUE,
UCCJIEIOBaHMsI COCTaBa U KOMITBIOTEPHBIN JU3aiiH.
IPOCTPAHCTBEHHOM CTPYKTYpPBI [lepeuncisaTs nepcrieKTUBHBIC
onomonexyi. Mooenuposanue HampaBJIeHUS HAYYHBIX UCCIICTOBAHHIMA
CMpPYKmMypsl U PYHKYUi OUOMONEKYI U | B CTPYKTYPHOIN OMOJIOTHH, PACKPBIBATH
ux komnnexcos. Komnvromepnuiii UX 3HaYEHUE NIl MEIULIMHBI U
OU3aUH U OP2AHUYECKULI CUHMES CEJIbCKOT0 X0351CTBA
OUOMONEKYT U UX HENPUPOOHBIX
anano2o08
Htoro yacos no teme 10
5 | Tema «CtpoeHue U GyHKIUHN KJIETKID)

5.1 | Tumsl KIETOK. 1 Tunbl KJIETOK: SyKapHOTHYECKas U PackpbiBaTh cofiep:kaHue TEPMUHOB U
[TpokaproTnueckas npokapuotnyeckas. CTpyKTypHO- TIOHATUN: TPOKAPUOTUYECKAS KIIETKA,
KJIETKa (byHKIIMOHAJIbHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEHH,

KJICTKH. dboTOoCUHTETUYECKHE MEMOpaHBI,
CrtpoeHue npoKapuoOTUYECKON KIETKH. | (haresuIvH.

Knerounas cteHka OakTepuii n apxei. | Xapaktepu3oBarh GOPMY U pa3Mephbl
Oco0eHHOCTH CTPOEHUS IPOKAPUOTUYECKUX KIIETOK; PYHKIIUU
rerepoTpodHOi 1 aBTOTPO(HOI TF€HETUYECKOT0 armapaTa npoKapuoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoHCTpaLun

Tab6smub! u cxembl: «CTpoeHue
HYKApUOTHUYECKOH KIETKN», «CTpoeHne
MPOKAPUOTUYECKOMN KIIETKI

OnuceiBaTh IpoILIece
CropooOpa3oBaHusl, OTMEYATh €ro
3Ha4YCHUE JIJIs1 BBDKMBAHUS OaKTepUid
Y YXYIIIICHUU YCITOBUHN
CYILIECTBOBAHMUSI.

OnuceIBaTh pa3MHOKEHHE MMPOKAPHOT.
O1eHrBaTh MECTO M POJIb IIPOKAPUOT
B OMOIICHO3aX

5.2

CrpoeHnue
AYKapUOTHYECKOU
KJICTKH.
[ToBepXHOCTHBIN
anmnapar KJIETKU

Crpoenue u QyHKIIMOHUPOBAHUE
YKapUOTUYECKON KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKOi MeMOpaHBI.
TpaHcropT BemECTB yepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIM (quddy3us, oOneryéHuas
nudy3ust), akTUBHBIHN (TIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa HaTtpuii-kaqueBoro Hacoca.
OHIOLKTO3: MUHOLNUTO3, (HaroLuTO3.
Oxk3o01uTo3. Kiterounas creHka.
CrpykTypa v GyHKIUU KIETOYHOM
CTEHKU pacTeHUH, TpuOOB.
JlemoHCTpauuu

Tabmuib! u cxembl: «CTpoeHne
HYKapUOTUYECKOM KIeTKn», «CTpoeHue

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHATHUH: TUTa3MaTH4ecKkas MmeMOpaHa
(ma3manemMma), >KUJIKOCTHO-MO3andHast
MOJIEJIb, MEMOpaHHBIE OCJIKU
(nepudepuyeckue, UHTETpaIbHBIE),
TIMKOKaIHUKC, Tuddy3usi, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMTO3,
(dharouTo3, MMHOIIUTO3, SK30IIUTO3,
KJIETOYHAsI CTEHKA, MJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpOEHUS U (HYHKIIMH DYKAPUOTUIECKOM
KJIETKH; TPAHCIIOPT BEILECTB

yepes MIa3MaTH4YecKyto MeMOpaHy:
IIACCUBHBIN U AKTUBHBIN TPAHCIIOPT;
paboTy OesIKOB-KaHAJIOB; paboTy
HaTPUN-KAJIMEBOTO HACOCA; CTPYKTYPY U
(GYHKIIUU KJIETOYHOM CTEHKH pacTEeHUM
U TpuOOB
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KUBOTHOU KIETKW», «CTpoeHHe
PACTUTEIBLHON KIIETKI.
O6opyaoBanme: CBETOBOI MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«/3yuenue CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. Iluto3oib. LluTockemnerT.
JBrxenue nuromniazMbl. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIbI
KJIETKHU: SHJ0IIa3MaTH4YEeCKas CETh
(BIIC), anmmapat I'oab1Ku, TH30COMBI,
WX CTpoeHHE U GyHKIIMHU. B3auMocBs3b
OJIHOMEMOPAHHBIX OPTaHOMIOB KIJIETKHU.
CrtpoeHue rpanyJIsIpHOTO PETHKYIIyMA.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyssIpHBIN ) SHAOIIA3MATUUECKU N
petukynyM. CekpeTopHast GyHKIIHS
anmapara ["onbmxu. Moouguxayus
benkos 6 annapame I o1b0dicu.
Copmuposka benkos 6 annapame
T'onvooicu. TpancnopT BEIIECTB

B KJIeTKe. Bakyomnu pacTuTenbHbIX
kieTok. Kietounslii cok. Typrop.

PackpeiBath cosiep:kaHre TEPMUHOB U
MOHSATUN: [IUTOIIa3Ma, IUTO30J1b,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpraHoOU/Ibl, IHAOIIA3MATHYECKAS CETh
(BIIC), anmapat ['oab1Ku, TU30COMBI,
BaKyO0JIb, pUOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIMA TPAHCIIOPT,
MEPOKCHUCOMBI, KJIETOUHBIN COK, TYprop,
MUTOXOHPUH, KPUCTHI, TTACTUIBI,
XPOMOIIIACTHI, JTIEUKOTIIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHBI,
TUJIAKOU, JTaMeJla.

XapakTepu30BaTh LUATOIIIA3MY
3YKAPUOTUYECKOU KIIETKH;
KJ1acCU(UIIMPOBATH OPTaHOUIbI

B 3aBUCUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHus (0JHOMEeMOpaHHbBIE,
JTByMeMOpaHHbIC, HEMEMOpPaHHBIE);
OMUCHIBATH (DYHKIIMH KAXKIOTO
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[ToryaBTOHOMHBIE OPTaHOUIbI KJIETKH:
MUTOXOHIPHH, IJIACTUIBIL.
Ilpoucxoorcoenue mumoxonoputi u
naacmuo. Cumbuoeenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crtpoenue u GyHKIIMA MUTOXOHIPUN U
ractul. [lepBuuHbie, BTOPUYHBIE U
CJIOXHBIE TIACTUbI
(hOTOCUHTE3UPYIOIIUX YKAPHOT.
XJIOpOIIaCThl, XpPOMOILIACTHI,
JIEMKOIUIACTHI BBICIINX PACTCHUM.
JemoHCTpanuu

Hoptpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Tabnuitel u cxeMbl: «CTpoeHHE
IYKAPUOTUYECKOM KIETKN», « CTpoeHnE
YKUBOTHOU KJIETKW», «CTpoeHue
PACTUTENILHOU KIETKN», « CTpOEHUE
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3y4yenune NBUKEHUS IIUTOIIa3Mbl

B PACTUTENIbHBIX KIJIETKAX).
JlaGopaTtopnas pabora
«HMccnenoBanue miaazMolnsa

OpraHou/ia B KJIETKE.

OOBSICHATHL COOBITHS, CBI3aHHEIE

C BHYTPUKJIETOUYHBIM MTUIIIEBAPECHUEM,
€ro 3Ha4YeHUe JIJIsl OpraHu3Ma.
OTMeuaTs 3HAaUEHUE HIUTOCKENETA;
XapaKTepU30BaTh €T0 JIEMEHTHI
(MUKpOTpyOOUYKH, MUKPO(DUITAMEHTHI,
IPOMEKYTOUHBIE (DUIIAMEHTHI ), UX POJIb
B )KU3HEIEATEIbHOCTH KIIETOK U TKaHEMN
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" ACINIa3MOJIN3a B paCTUTCIIbHBIX
KJIICTKax>»

5.4 | HememOpaHHbIC HememOpaHHbie OpraHoubl KJIETKH PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpraHOUIbI KJIIETKU Crpoenue u PyHKIIMY HEMEMOpaHHBIX | IOHSATUIA: prubocoma, MoJIMCOMa,

OpraHouJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIIETOUHBIN
Ilpomescymounvie punamenmot. HEHTp (LIEeHTpOocoMa), LIEHTPUOJIH,
MukpodunaMeHTsl. AKmuHoBble neHTpocdepa, KryTuku, peCHUUKH,
Muxpoghunramermol. MblllieqHbIC 0a3ajabHOE TEIBIIE.
KJIETKU. AKmuHogvle KOMNOHeHmbl XapakTepuzoBaTh HEeMeMOpaHHbIE
HeMbIUUEYHbIX KIEeMOK. OpraHOMJIbI KJIETKH, UX CTPOCHHE U
MukpoTtpy6ouku. KineTouHslit eHTp. GyHKIMM
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MukpoTpyooUuKu
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.
JleMoOHCTpaLun
Tabnuiel 1 cxembl: «CTpoeHUE
KUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIBHOU KIIETKU

5.5 | Ctpoenue u GyHKITUU Snpo. O6onouka syipa, XpoMaTHH, PackpbiBath coep:kaHre TEPMUHOB U

sapa

KapuOoIUIa3Ma, IPBIIIKH, UX CTPOCHUE
u GyHKUMH. S nepHbIil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJIoKEHUE XPOMOCOM

B UHTEP(Pa3HOM s]pe.

MOHSATUM: SAPO, sAepHas 000JI0UKa,
sJIEpHbIE MOPbI, HyKJIEOMIa3Ma
(kapuoIuia3ma), reHOM, XpOMaTHH,
YXpOMATHH, FETEPOXPOMATHH,
ATIPBIIIKO, XPOMOCOMBI, LIEGHTPOMEpA,
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Jyxpomamun u 2emepoxpomMamuH.
benku XxpomaTrHa — FTUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuviii mpancnopm.
Kierounble BKIIOYESHHUS.
JleMoHCTpaLun

Tabauuel u cxembl: «Aapo»

KHUHETOXOP, KJIETOYHbIC BKIFOUCHHS.
XapakTepu30oBaTh KJIIETOYHOE AJIPO KaK
LUEHTpP yHpaBiICHUS
KU3ZHENIEATEIIbHOCTHIO KIIETKHU;
TEHETUYECKUH amnmapar KIeTOK
AYKapHoT, CTPOCHUE U PYHKIIUU
XPOMOCOM.

OnuckIBaTh CTPYKTYPHI Spa U UX
B3aMMOCBSI3b C OPraHOUIAMHU
[IUTOTJIa3MbI

5.6. | CpaBHuTENBHAS
XapaKTepUCTUKa
KJIETOK 9yKapuoOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHoT (pacTUTEIBHOM,
YKUBOTHOM, TpOHOM ).
JleMoOHCTpan U1

Tabnuitel 1 cxembl: «CTpoeHHE
DYKAPUOTUUYECKOUN KIIETKH,
«CTpoeHue )KMBOTHOU KJIIETKI,
«CTpoeHMne paCTUTENBHOM KIETKN.
Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTpPENapaTbl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGoparopnas padora
«M3y4yenune cTpoeHust KJIIETOK
Pa3JIMYHBIX OPraHU3MOBY

XapakTepu3oBaTh TUIIBI KIIETOK
AYKapHUOT: PACTUTEIIbHAS, )KUBOTHAS,
rpuOHasi.

CpaBHUBaTh MEX1y COOOM CTpOCHUE U
KU3ZHEAEATEIbHOCTh 3YKapUOTUYECKUX
KJIETOK U POJIb TPOKAPUOT

B OHMOIIEHO3aX

Hroro yacoB nmo teme
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6 Tema «O0MeH BellleCTB U MpeBpallleHUe YHEPTUH B KJIETKe)
6.1 | OOmeH BemecTB — 3 AcCUMUITAIIAA U TUCCUMUISALIAST — PackpsiBaTh conmepikaHne TEPMHUHOB U
MeTad0IU3M JIBE CTOPOHBI MeTabomm3Ma. Thrbl IIOHSATHUI: 0OMEH BEIIECTB

oOMeHa BEeIECTB: aBTOTPO(DHBIN U
reTepoTpodHbIN. YyacTue kuciopoaa
B OOMEHHBIX IIpOLIECCaXx.
DHepreTuuecKkoe 00ecneyeHne KIEeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. epMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. Kopepmentsl. Otnnuus
(hepMEHTOB OT HEOPTraHUYSCKHUX
KaTaJIu3aTopoB. belKknu-akTUBaToOpsl U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTU (DePMEHTATUBHBIX PEAKIIHIA
OT pa3IUYHbIX (PAKTOPOB.
JemoHCcTpanuu

Tabumibl U cxeMbl: «DOTOCHHTE3Y,
«IHEPreTUYCCKUI 0OMEHY,
«buocunres 6enkay», «CTpoeHue
bepmeHTay, « XeMOCUHTE?Y.
Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
000pyI0BaHUE JJIsI TPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKpOIIpENApaToB.

(MeTabomr3M), aCCUMUIISLIUS
(aHabo0IM3M), WU TIACTUYCCKUI
00MEH, TUCCUMUIIAIHUS (KaTabOIN3M),
WM DHEPreTUUECKUI 0OMeH,
aBTOTPO(DBI, FeTePOTPO(DHI, aHAIPOOHI,
a’poObl, PEPMEHTHI, AKTUBHBIH IIEHTP,
cyOcTpatHas crieliipuyHOCTb,
KO(hepMEHTHI, OCTTKU-aKTUBATOPHI U
OENKU-UHTHUOUTOPHI.

[Tepeuncnarb 0cOOEHHOCTH
TUTACTUYECKOTO U YHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEK/Ty TNIACTUYECKUM U
SHEPreTUYECKUM OOMEHOM.
Paznuyath THIIBI 0OMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOHBII.
[Toka3eIBaTh pOJIb KUCIOPOIA

B OOMEHHBIX TPOIECCaX.
Cxematnuecku n300pakaTh CTPOCHHE
dbepmenra.

Otnuuath hepMeHTHI

OT HEOPTAaHUYECKUX KaTaJINn3aTOPOB U
OTIPEIEIATh UX POJIb

B ()YHKIIMOHUPOBAHUH >KUBBIX CUCTEM,
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JlabopaTopHasi pabora

«M3yuenne KaTaauTH4eCKOu
aKTUBHOCTH ()EPMEHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTanasbl)».
JlabopaTopHasi pabora

«M3yueHne pepMEHTATUBHOTO
pacuIeIUIEHNs IEPOKCH 1A BOJOPOaA

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX»

B IIPOMBIIIJIEHHOCTH, B MEJIUIMHE,
B IIOBCEIHEBHOM >KM3HH YECJIOBEKA.
CTaBUTB SKCTIEPUMEHT 10 BBISIBIICHUIO
KaTaJIUTHYECKON aKTUBHOCTHU
MIEPOKCH/Ia3bl, aMUJIA3bl, O0BSICHSIThH
MIOJTyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpO(HBIN THIT
oOMeHa BEIIECTB.
dorocunTe’

[lepBUYHBINM CUHTE3 OPTaHUYECKUX
BEILIECTB B KieTKE. PDOTOCUHTES.
AHoKcu2eHHbIU U OKCUSEHHbILU
domocunmes y bakmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmvl peakyuoHHo20 YeHmpa.
Posb xmopormiactoB B mporecce
dbortocunTeza. CBeTOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoayKTUBHOCTH (POTOCUHTE3A.
Bnusnaue pa3znuanbix (akTopoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JlemoHCTpanuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupszes.

Tabmuibl v cxembl: «DOTOCUHTES

PackpriBath conmepikaHue TEPMIUHOB U
NOHATHI: hOoTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBaHue, UK
Kanbuna, HAJI®+ (mepenocunk
BOJIOpPO/IA).

XapakTepu3oBaTh IIACTUUECKUIT 0OMEH
Kak 3Tan o01mero oOMeHa BEIIECTB;
coObITHs (hOTOCHHTE3A (PEAKLIMU
CBETOBOU M TEMHOBOH (ha3); poib
XJIOPOTUTACTOB B MPOIIECCE
dboTocuHTE3A.

BBISBISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3M MEXTy TTOTJIOIIEHNEM COJTHEUHOM
SHEPTUU XJIOPOPHILIOM U CHHTE30M
Monekyn ATO.

CpaBHHMBATh HCXOTHBIC BEIIECTBA,
KOHEYHBIE MTPOIYKThI U YCIOBUS

57




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

MPOTEKAHUSI PEAKIIMHA CBETOBOM U
TeMHOBOH (a3 poTocuHTe3A.
VYcraHaBaMBaTh B3aUMOCBSI3b MEXKTY
(OTOCHMHTE30M U IBIXaHUEM; CBETOBOI
¥ TEMHOBOM peakiusMu (OTOCHHTE3A.
OueHuBarh 3HaYeHUE POTOCUHTE3A
IUIS KM3HHM Ha 3eMiie

6.3 | ABTOTpO(dHBII THIT XeMmocunres. PazHooOpazue PackpriBaTh conepkaHnre TEPMUHOB U
0OMEHa BEILIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: HNOHSTHI: XEMOCHUHTE3.
XeMOCHUHTE3 HUTpU(ULIHpyIoIue 6aKTepuH, OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
&Kese300aKkTepun, cepodaKTepu, pacKpbIBaTh €ro 3HaYeHHE B Onochepe.
BOJOPOJIHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3A. XEMOCUHTE3UPYIOIINX OaKTepuit
JleMoOHCTpan U1 (HuTpuduIMpyIOUIME OaAKTEPHUH,
[Hoptpetsi: C. H. Bunorpaackui, XKene300aKTepun, cCepoOaKTepuH,
I'. A. 3aBap3uH. BOJOPOJIHbIE OAKTEPHUH) U
Tabauib! 1 cxembl: «DOTOCUHTESY, XapaKkTepu30BaTh UX
«XeMOCUHTE3» KU3ZHEICATEIBHOCTD.
Jlaboparopnasi padora CocTtaBisiTh ypaBHEHUS peakuid
«CpaBHeHHE Mpo1eccoB (POTOCUHTE3a U | XEMOCHUHTE3A.
XEMOCHHTE3a» CpaBHUBaTh XEMOCUHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTuyeckuii AHa’poOHBIE OpraHu3Mbl. Buib PackpriBaTh conepkanre TEpMUHOB U
oOMeH — opoxxenus. [IpoayKTel OPOKEHUS U UX | TOHSATHM: 3TaIbl SHEPTETHYSCKOTO
JTUCCUMUJISILIAS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOITOTOBUTEILHBIH,

AHa3p0OHBIE MUKPOOPTaHNU3MbI KaK
00BEKTHI OMOTEXHOJIOTUU U

O€CKHCIOPOIHBIN (aHA’POOHBIIT),
KHUCTIOPOJIHBIN (a3pOOHBIN); TITMKOIN3,
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BO30yAHTENN OOJIE3HEM.

AspoOHBIE OpTraHU3MBI. DTarbl
HEPreTHUECKOro oOMeHa.
IToaroroBurenbHbIM 3TaIl. [ TMKONIN3 —
OECKUCIIOPOHOE pacilleryieHre
TJTFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B TIpolieccax
OMOJIOTUYECKOTO OKUCITICHUSI.
[{ukImyeckue peakiuu.
OxucnurensHoe pochopunupoBaHue.
DHepeuss MemopanHo2o epaouenma
npomonos. Cunmes AT®: paboma
npomonuou ATD-cunmasuoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMEHa BEUIECTB Mepe aHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTreTHUSCKOTO
oOMeHa.

JlemoHCTpanuu

IToptpetsl: B. A. DHrensrapar,

IT. Mutuemnn.

Tabyuiibl ¥ cXeMbl: « JHEPTeTHICCKUI
0oOMEHn».

Jlaboparopnasi padora

«CpaBHEHUE MMPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

OposkeHue, OMOJIOTHYECKOE OKUCIICHUE
(mbrxanue), nuki Kpeobca,
OKHUCIUTENbHOE POoCcPOopUIpOBaHUE,
POTOHHBIN IPaJUEHT, TPOTOHHAS
AT®-cuHTa3za.

[Tepeuncnarb 0cCOOEHHOCTH
SHEPreTUYECKOro OOMEHa B KJIETKE.
OnuchIBaTh ATAIbl YHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIbHBIMN,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh peaKIuu rIIMKOJIu3a,
OpO>KEeHHU S, KJICTOYHOTO JIbIXaHUSI.
YcraHaBIMBaTh B3aUMOCBSI3b MEKITY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocraBnsTh ypaBHEHUS OCHOBHBIX
ATANoB YHEPreTUYECKOT0 OOMEHA

B KJIETKE.

PaccunThiBaTh SHEPTETHUECKYIO

3 PEKTUBHOCTD IIIUKOJIN3A
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3wiBaTh HCcX0/IHBIE BEIIECTBA,
KOHEYHBIC TIPOTYKTHI U YCIIOBUS
POTEKaHUS PEaKIIMA SHEPTETUICCKOTO
oOMeHa.

CpaBHHBATh 3HEPTrETUYECKYIO
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3¢ PEeKTUBHOCTH OECKHCIOPOTHOTO U
KHACJIOPOTHOTO 3TANOB KOHCUHBIC
NIPOAYKTHI M YCIIOBUS TPOTEKAHUS
peaxiuii JHEPreTUYECKOro 0OMeHa
SHEPreTHIecKoro ooMeHa

HToro yacos 11o teme 9
7 Tema «Hacsiencrsennasi ”H(popManus U peajn3anus e€ B KJIeTKe»
7.1 | Peakiuu MaTpu4HOTO 2 Peakunnu MaTpru4HOro CHHTE3A. PackpeiBath conep:kanue TEpPMUHOB U

CHHTC3a

[TpuHIMIT KOMIIJIEMEHTAPHOCTH

B PEAKLUSAX MATPUYHOTO CHUHTE3A.
Peanuzanus HacaeCTBEHHOM
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbii cuHTe3 PHK. [Ipuaiumns:
TPAHCKPUMIMU: KOMIUIEMEHTaAPHOCTb,
AHTUTIAPAILIEIBHOCTb,
acUMMETpUUHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpanuu

IToptper: H. K. Konpuos.

Tabauiel u cxeMmbl: «buocuHTe3
Oenkay, «I eHeTHYeCKHUil KOI»

IIOHSATHUN: T€H, TCHETUYCCKUI KO/,
KOJIOH (TPUILIET), CTOIM-KOJIOHBI,
MaTpHIa, MATPUYHBIN CUHTES,
tpanckpunuusa, PHK-nonumepasa,
IIPOMOTOP, CIUIAWCUHT, UHTPOH, DK30H.
XapakTepu3oBaTh peaKkIuid MAaTPUIHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh ATANbl TPAHCKPUTIUA U
TPAHCIISILIMY; YCTAaHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUI

B KJIETKE; CXeMaTH4YEeCKU U300pakaTh
MaTpUYHBIE PEAKIIUU TPAHCKPUTIIIUU U
TPAHCIIALINH.

Pemrates Ouoniornyeckue 3a1ayu Ha
ONPEAEITICHHUE TIOCIEN0BATEILHOCTH
HykieoruoB JJHK u MPHK, npumensis
3HAHMS O PEAKIUAX MATPUIHOTO
CHUHTE3a, FCHETUYECKOM KOJE,
MIPUHIIUIIE KOMIUIEMEHTAPHOCTH
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7.2 | CunTes Oenka Tpancisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh conepxanne TEpPMUHOB U
tpancnopTHbix PHK B 6uocunTese IOHATUI: TPAHCIIALNS, aHTUKOOH,
Oeinka. YciaoBus OMOCHHTE3A O€EIIKa. TPHK, amunoanun-tTPHK-cunTeTasa
KonupoBanne aMmuHOKHCIOT. Postb (komaza), momupudocoma (ToJImcoma).
pubocom B GmocuHTe3e Oerka. XapakTepu3oBaTh CBOMCTBA
JleMoHCTpanun TE€HETUYECKOT0 KO/Ia.
Ta6nuitel u cxembl: «brocuHTe3 OnuceIBaTh ATAIbl TPAHCIISIIIUN U
oenkay, «['eHeTuuecKuii KoI» CXEMaTUYeCKHU N300pakaTh MaTPUUHBIC
PEAKLMHU TPAHCIISIUU.
Pemats Guonornyeckue 3agauu
Ha onpenaeneHrue anTukogoHoB TPHK,
MOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJICKYJIE O€JIKa, IPUMEHSIS 3HAHUS
0 peakIusiX MaTPUIHOTO CUHTE3A,
TEHETUYECKOM KOJI€, TPUHIIUTIC
KOMILJIEMEHTAPHOCTH
7.3 | MexaHu3MbI CospemernHbvle npedcmasiietus PackpbiBaTh copepkaHue TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoeruu eenos. OpraHu3anus
T€HOMAa y MPOKAPHUOT U 3YKAPHOT.
Perynsiius akTHBHOCTH T'€HOB

y mpokapuort. ['unore3a onepona

(®. Kako0O, XK. Mano).

Mounexynapuvie mexanuzmvl IKCHpeccuu
2eHo8 y aykapuom. Ponb xpomamuna

6 pecynayuu pabomsl 2enog. Perynsius
O0OMEHHBIX MPOIECCOB B KJIETKE.
Knerounslit romeocras.

MOHSATHI: OIIEPaTop, ONEPOH,
CTPYKTYpHBIC T€HBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY reHOMA
IIPOKAPHOT; XapaKTeprU30BaTh padoTy
WHIYIUOETHFHOTO U PEMPECCUOETbEHOTO
OIepoHa.

BBIACTATE CTPYKTYpPHYIO H
PETYIATOPHBIC YaCTH I'€Ha DYKapHOT.
CpaBHHBATB MPOIIECCHI AKCIIPECCUU
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JleMoOHCTpaLuu
Tabauie! 1 cxeMbl: «bruocunTes
Oeinka», «I eHeTHYEeCKHUI KO

TCHOB Y TIPOKAPHOT U DYKAPHOT.
XapakTepru3oBaTh THIIOTE3Y OMEPOHA
(®. XKaxko06, XK. Mano).

OnuckIBaTh MEXAHU3M MOJICPKAHUS
KJIETOYHOT'O0 TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycel — HekieTouHbie (POPMBI )KU3HU
1 obyMratHeie napasuthl. CTpoeHHE
MIPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBHUpPYCOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycoe, PHK-cooepaicawux supycos,
baxmepuoghacos. Obpamuast
MPAHCKpUnyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTtenuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHE TPOOIEMBI.
buoungopmamuxa: unmezpayus u
ananuz bonrvuiux maccueos («bigdatay)
CMPYKMYPHBIX OUONO02ULECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. [lpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JleMoHCTpanun

IToprper: . U. MiBanoBckuii.

PackpeiBath conep:kanue TEPMUHOB U
MOHSTU: BUPYC, BUPUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAHCKPUIIIHSA,
PETPOBUPYCHI, bakTeprodar, BUpyc
uMMmyHoieuiuta yenoseka (BUY),
IPUPOIHO-0YArOBble HH(PEKIIUH.
XapakTepuzoBaTh BUPYCHI,
peTPOBUPYCHI M OakTeprodaru Kak
BHYTPHUKJIETOUHBIX Mapa3uTOB
MPOKApPUOT U DYKapHOT.

N3narats runoTe3bl SBOJIIOIUOHHOTO
MIPOUCXOKIEHUS BUPYCOB.
OnuceIBaTh MEXAHU3M B3aUMOJECHCTBHS
BUpYCa U KJIETKH, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu3oBaTh MEXAHU3MBbI
BEPTUKAIBHON U TOPU3OHTAIIBHON
nepenayn BUPYCoOB; 3a00JIEBaHUS
KUBOTHBIX U PACTEHU, BbI3IBAEMbIC
BUpYyCaMH.

HaswiBaTh BUpycHBIE 3a00€BaHUS,
BCTPEUAIOIINECS Y UEJIOBEKA: TPHIIII,
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Tabsuibl U cxeMbl: «l eHeTHYeCKHit
Ko1», «Bupyce», «bakrepuodarm.
IIpakTnuyeckas padora
«Co31aHue MOJIEIIN BUPYCa»

KJICIIEBOM HHIE(aTUT, TeaTHT,
COVID-19, CIT1.

CoOmroath rmpaBuiia MOBEACHUS

B OKPYKarOUIEH IPUPOIHOM CpeAE, MEP
PO HIIAKTUKY PacTIpOCTPAHCHUS

BHUPYCHBIX 3a00JIEBaHMI1 (B TOM YHCIIE
BUNY-undexmm)

Hroro

qacCoOB I10 TEMC

9

Tema <« Kn3HeHHBIH UK KJIETKI»

8.1

JKu3HEeHHBIN UK
KJIETKHA

1

Ki1eTouHbI UKII, €T0 IEPUOJIbI U
perynsinusa. Uarepdaza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MIPOTEKAIOIIUX B HHTEp(a3e.
IToaroToBka KJIETKH K JICJICHUIO.
IIpecunTeTHYECKUI
(MOCTMUTOTHUYECKHUH ), CHHTETUIECKU I
Y IOCTCUHTETUYECKUMN
(MpeMUTOTUYECKUI ) TTIEPUOIBI
uHTEp(Pa3bI.

JemoHCTpauuu

Ta0nuiel ¥ cxeMbl: «KN3HEHHBIH TUKIT
KJIEeTKU», « MUTO3»

PackpsiBaTh cozepxaHue TEpPMUHOB U
MOHSTUN: KJIETOYHBIN LUK, UHTEp(da3a.
[IepeuncnsaTs nepuoabl ;) KUZBHEHHOTO
LUKJIA KJIETKH U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MTPOLIECCHI

8.2

MarpuuHsIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [ [puHInnbl penmkanuu
JHK: xoMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
aHTUINIAPAIJIENBHOCTh. MexaHnu3m

PackpriBath conepkanne TEPMUHOB U
MOHSATUN: perIKanus (peayIuIuKanus),
KOMILJIEMEHTAPHOCTb,
AHTUTAPAIIIETBHOCTbD,
JAHK-nonumepasa, Tenomepa,
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permukaruu JJHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBIN HAOOp
KJIETKW — KAPUOTHIIL. [JUTIIIOUTHBIN U
rarIouHbIN HAOOPHI XPOMOCOM.
['omonornunsie XxpoMocomsl. [1onoBbie
XPOMOCOMBI.

JemoHCTpanuu

Tabsuiibl u cxembl: «KU3HEHHBIN IIUKIT
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Pemmukanus JIHK».

Oob0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpornpenapatsl: « MUTO3 B KJIETKaxX
KOpelIKa JIyKay.

Jlaboparopnasi padora

«M3yyenre XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

peIUTMKAIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBINA HabOp, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IBI, LIEHTPOMEDA,
KapUOTHUIL, TATUIOUIHBIN U JUTLTOWTHBIN
HA0Op XpPOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBL.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB.
[lepeuncnaTh MPUHIKUIIBI PEITUKAIIUN
JIHK u 1aBath UM conepx’aresibHyIO
XapaKTEPUCTUKY.

OnuchIBaTh MEXAHU3M PETUIMKALIAN
JTHK.

CxemaTuyecku n300paxxaTb CTPOCHUE
MeTadazHOM XPOMOCOMBI.

PaznuyaTte XpoMocoOMBI

Ha MUKpompenaparax u
MUKpoQoTorpapusx

8.3

JleneHue KIeTKH —
MHTO3

Henenue kinetku — Muto3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
Y [MUTOKUHE3. brosornueckoe
3HAQYCHHUE MUTO3A.

JemoHCTpauuu

Ta0auie! ¥ cxeMbl: «KU3HEHHDBIH UK
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Permukanusa JJTHK», «Muto3s».

PackpoiBath conepkanme TEPMUHOB U
MOHSTUI: MUTO3, poa3za, MeTadasa,
anadasza, renodasa, KApUOKUHE3,
ITUTOKWHE3, BEPETECHO JICJICHUS,
MmeTadaszHas IIacTUHKa, 00po3aa
JICTICHUSL.

[lepeuncnsaTh MOCIeA0BATENLHOCTh
CTaJMii MUTO3a U ONMCHIBATH
IIPOUCXO/ISIINE HA HUX TTPOIECCHI.
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ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpornpenapatsl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnas pabora

«Habntonenrne MuTOo3a B KJIETKax
KOHUYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX

CpaBHuBaTh 0COOCHHOCTH MTPOTEKAHUS
MUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBACHATH OMOJOTHUYECCKHUI CMBICIT
MHTO3A.

Paznuuathk cTaguu MuTO3a

MUKpOTIpenaparax)» Ha MUKpoIpenapaTax u
MUKpoQoTorpadusx
8.4 | Perymsust 1 Perynsmust MUTOTHYECKOTO ITUKIIA PackpriBath conmepikaHue TEPMIUHOB U
YKU3HEHHOTO ITUKJIa kietku. [I[porpaMmmupyemas KiieTouHasi | MOHSTHI: anonTos, npoyudepanus,
KJIETOK rudesb — anornTo3. mudpepeHIpoBKa.
Kierounoe s/1po, XpOMOCOMBI, XapakTepu3oBaTh PEryJsIuio
(GyHKIIMOHATbHAS TCHOMHMKA. MHUTOTHYECKOTO ITHKJIa KICTKH.
Mexanuzmol nporughepayuu, OOBICHATH OMOTOTUYECKUN CMBICTT
oughghepenyuposku, cmapenus u 2ubeny | 3aporpaMMUPOBAHHOMN KJIETOYHOM
knemoxk. «L{ugpposas knemra» — rudeu — anomnro3a.
ouourpopmamuueckue mooenu VYcraHaBauBaTh B3aUMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUS KNEMKU. TOMEOCTa30M KJIETOK U UX THOCITBIO
JdemoHCcTpanuu
Ta0nuiel ¥ cxeMbl: «KN3HEHHBIH UK
KIETKI», «CTPOCHHE XPOMOCOMY,
«Pemmukanus [JTHK», «Muto3z»
HToro 1yacoB no Teme 6
9 | Tema «CTPOEHUME U ®YHKIINU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonoruueckoe pazHooOpazue PackpriBath copepkaHue TEPMUHOB U

cjIoc

OpraHUu3MoOB. O,IIHOKJI@TO‘IHBIC,

KOJIOHHUAJIbHBIC, MHOI'OKJICTOYHBIC

TTOHSITHUM: OpraHusMm, OpraH, OpraHCJlIbI,
CUCTCMaA OpPraHoOB, aliapar,
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OpPTraHU3MBI.
Oco0OeHHOCTH CTPOCHHUS U
YKU3HEIEATEIbHOCTH OJTHOKIJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npotucThl. KojloHnanbHble OpraHu3MBbl.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOE.
I'omeocras.

JleMoOHCTpanun

Tabauib! u cxeMbl: «OJTHOKIETOYHbIE
BOAOPOCIIN», K MHOTOKJIETOUHBIE
BOZIOpOCIINY, «bakTepun»,
«IIpocreiimmey, «OpraHbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEE CTPOEHUE HACEKOMBIX).
OobopynoBanmne: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHUI pa3HbIX

OTJIEJIOB; BJIAYKHBIE MPETAPATHI
KUBOTHBIX

(dyHKIIMOHAIBHAs CUCTEMA, TOMEOCTa3.
[lepeuncnsaTh CTPyKTYpHO-
(YHKIMOHATBHBIE YAaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIBHBIX,
MHOTOKJIETOYHBIX ¥ MHOTOTKaHEBbIX
OpTraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHUS U KUZHEAESITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEX11y cO00I
OJIHOKJIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBBIC
OpraHU3MBI
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9.2 | Txanu pactenuit Tkanu pactenuid. TUIbl pacTUTENBHBIX | PackpeiBaTh conep:kaHue TEPMUHOB U
TKaHel: 0Opa3oBaTellbHAsI, TOKPOBHAS, | MMOHSATUIN: TKaHb, YMUIAEPMHUC, TPOOKa,
MPOBOJIAIIAS, OCHOBHAS, KOpKa, JIyO, IpeBeCUHa, IPEBECUHHbIC
MexaHnudeckas. OcobeHHOCTU BOJIOKHA, JTyOsiHbIE BOJIOKHA, COCY/bI,
CTpoeHUs, PYHKIUHN U pACIOIOKEHUS KAMEHHUCTHIE KIIETKHU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30oBaTh TUIIBI PACTUTEIBHBIX
JemoHCTpanuu TKaHel: oOpa3oBaTesibHas, TOKPOBHAs,
TaOnuis! ¥ cxemsbl: IpoBOsIIasl, OCHOBHAA, MCXaHUYCCKas,
«Txanu pacrennit», «Oprassl NEePEYUCIIATh OCOOEHHOCTH UX CTPOCHHUS
LBETKOBBIX pacCTeHUIN», « KOpHEBBIE U BBITIOJTHSIEMbIE (DYHKIIUH
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
OobopyaoBaHme: )KUBBIE FIK3EMIUISIPHI
KOMHATHBIX PaCTE€HUN; CBETOBOM
MHKPOCKOII; MUKPOTIpENapaThl TKAHEH.
JlaGopaTopHnasi padora
«M3yyeHne TkaHen pacTEHUID)

9.3 | TkaHu )KMBOTHBIX U TKaHU )XMBOTHBIX U YEJIO0BEKA. THIIBI PackpsiBaTh coaepkaHre TEPMUHOB U

YeJI0BEKa JKUBOTHBIX TKaHEM: SIIUTEINaIbHasl, MTOHSATHM: SIUTEIINM, CEKPET,

COCMHUTEIIbHAS, MBIIIICYHAsI, HEPBHAS.
OcobenHoctu cTpoeHust, GyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
KUBOTHBIX U YEJIOBEKA.
JemoHCTpauuu

Tab6muibl u cxembl: «Tkanu
KHUBOTHBIX», «CKEJIeT 4YeTI0BEeKay,
«[TnmeBapuTenbHas cUCTEMay,

MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIHS.

XapakTepu3oBaTh TKAHU JKUBOTHBIX U
YEJIOBEKA: MUTEINAIIbHAS,
COCIMHUTENbHAS, MBILLICYHAsI, HEPBHAS;
MePEYUCIIATh OCOOEHHOCTH UX CTPOCHHUS
U BBITIOJIHsIEMbIE (DYHKIIMU
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«KpoBeHocHas cucremay,
«JlpixarenbHas cucremay, «HepBHas
cucremay, «Koxa», «MpllieuHas
CHUCTEMAY.

O6opyaoBanme: CBETOBOI MUKPOCKOTI;
MHUKpPOTNpEnapaTsl TKaHEH.
JlabopaTopnasi padora

«/3yueHune TKaHe! KUBOTHBIX)

9.4

Opransbl. Cuctembl
OpraHoB

Opransl. BereratuBHsbie u
T€HEPATUBHbBIC OPTaHbl PACTCHUI.
Oprassl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U YesioBeka. yHKIINHU
OpPTaHOB U CUCTEM OPTaHOB.
JemoHCcTpanuu

Tabnuitel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue JINCTOBOM TIJIACTUHKN,
«CKener uenoBeKay,
«IIumeBapuTtenbHas cCUCTEMay,
«KpoBeHocHas cucremay,
«JlprxarenpHast cucteMay,
«BwiaenurensHas cucrema», « Hepsuast
CUCTEeMay, « DHJIOKPUHHAS CUCTEMAY.
O6opynoBaHme: KUBbIC SK3EMILISPBI
KOMHATHBIX PACTEHUH; TepOapuu
pPacTEeHH Pa3HBIX OTJETIOB; CKEIIETHI

PackpeiBath conepkanvue TEPMHUHOB U
HNOHATUI: OpraH, KOpeHb, MOOET,
I[BETOK, I1JI0JI, CEMSI, II0JIOBBIE XKEIIE3HI,
II0JIOBBIE IIPOTOKU, KOITYJIATUBHbIE
OpraHbl, CHCTEMbBI OPTraHOB.
XapaxkTepu3oBaTh BET€TATUBHBIE U
rE€HEpaTUBHBIE OPTaHbl PACTECHHUI,
COMATUYECKUE U PEryJIATOPHBIE OPTaHbI
’KUBOTHBIX; IEPEUUCIATH OCOOEHHOCTH
UX CTPOEHUS U BBITIOJIHSIEMbIE (YHKIIUU.
YcraHaBauBaTh B3aMMOCBSI3U MEXKY
CTPOEHHUEM OPraHoOB U UX QPYHKIUSIMHU.
Paznnuare BUABI TKAHEHN, OpraHbl U
CHUCTEMBI OPTaHOB, B TOM YMCIIC
YeJI0BEKA, HA MUKpOIIpenaparax,
BJIQKHBIX Ipenaparax, repoapusix u
MuKpooTorpadusix, Tadaumax,
MOJEIISAX U MYJIsSDKax
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MO3BOHOYHBIX; KOJUICKITUH
0€CII03BOHOYHBIX KUBOTHBIX; BIa)KHBIC
npernapaTsl )KMBOTHBIX, CKEJIET
YeJI0BeKa.

JlabopaTopHasi pabora

«/3ydeHune opraHoB IIBETKOBOTO
pacTeHus»

9.5

Onopa Tena
OpPTraHU3MOB

Onopa Tena oprann3moB. Kapkac
pacteHuid. CkeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>Hblii 1 BHYTPEHHUH CKEJIET.
CrpoeHue U TUIBI COEAUHEHUS KOCTEM.
JemoHCcTpanuu

Tabauuel u cxeMbl: «CTpoeHue
cTebs», «CTpoeHue JTUCTOBOU
TUIACTUHKNY, « CKEIET YEIOBEKaY.
Oo6opynoBaHme: CKeIeThI
MMO3BOHOYHBIX; BJIAYKHBIE MPETIapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX

PackpeiBaTh copepKaHre TEPMUHOB U
MOHATUIN: ONTOPHBIE CUCTEMBI, 000JI0UKU
KJIETKH, (GPUOPUILITBI, KapKac, HAPY>KHBIN
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUAPOCTATHYECKNN CKEIIET, BHYTPEHHUI
CKeJIeT, KOCTH (IUTMHHBIE, KOPOTKHE,
IJIOCKUE), COSAMHEHUS KOCTEH,
HEMOJABW)XHbIE (IIBBI),
MOJTYTIOABU)KHBIE, TTOABIKHBIC
(cycTaBsl), OTIEIBI CKEIeTa
MIO3BOHOYHBIX KUBOTHBIX: UEPETI,
0CeBOM ckeneT (MO3BOHOYHUK, FPYIHAs
KJIETKAa, XOpJia), 0sica KOHEYHOCTEM,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COCAUHEHNs] KOCTEN.

YcTaHaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOEHHEM ONIOPHBIX CUCTEM U UX
(YHKIMSIMHU B OpraHU3Me.

69




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

CpaBHUBATh CTPOEHUE OTIOPHBIX CUCTEM
paCTEHU U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrkeHue PackpriBath cosepkanre TEPMUHOB U
OpraHu3MOB OJIHOKJICTOYHBIX OPTaHU3MOB: IIOHATHH: JBIKCHHUE, IBUTraTEIILHBIE
aMEOOHUTHOE, )KTYTUKOBOE, PECHUYHOE. | OpTaHellIbl, IBIKCHUE TTPOCTEHIITNX
JIBr>KeHrEe MHOTOKJIETOUYHBIX (amE&6omaHOE, KTYTHKOBOE,
pacTeHUI: TPOM3MBI U HACTHUH. PECHHUYHOE), TBI)KCHUE PACTCHUM
JIBr>KeHHEe MHOTOKJIETOYHBIX (TpOTK3MBbI, HACTHH ), MBIIIICYHBIC
JKUBOTHBIX U YEJIOBEKA: MBIIIEYHAS CHUCTEMBI (COKpaTUTEIbHBIC BOJOKOHIIA,
cucteMa. Pedexc. CKeneTHbIE MBIIIIBI | KOKHO-MYCKYIbHEIH MEIIOK, CKEIeTHAsI
1 ux pabora. MYCKYJIaTypa), CKeJIeTHas MBIIIIA
JleMOHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DUOpuUILIa),
Tabymie! M cxeMbl: «OIHOKIIETOYHEIC BBICIITHC JIBUTATEIIBHBIC IIEHTPHI, paboTa
BOoJIOpocany, «lIpocrenimey, MBI (IBUTaTEIbHAS, COMAaTUUYECKas),
«CTpoeHue MBIIIIBD, « MbIIIeuHas MBIIIICYHOE YTOMJICHHE.
CHCTEMAY XapakTepu3oBaTh BUJIBI ABHKCHHS
OJHOKJIETOYHBIX © MHOTOKJIETOYHBIX
OpTaHU3MOB.
OnuceIBaTh CKEJCTHBIE MBIIIIIEI M UX
pabory.
Y craHaBIMBaTh B3aMMOCBSI3b MEXKTY
CTPOCHUEM OIIOPHBIX CUCTEM H
JBIKEHUSIMA OPTaHU3MOB
9.7 | Ilutanme opraHu3MoB [Tutranue opranu3mos. [lornomienne PackpeiBaTh cosiepkaHue TEPMUHOB U

BOJbI, YITICKHCJIOIO ra3a u
MHUHCPAJIBbHBIX BEIICCTB PACTCHUAMMU.
[IuTanue )KUBOTHBIX.

MOHSATUI: TUTAHUE, NTUILIEBAPECHUE,
MUIIEBAPUTENIbHBIE BAKYOJIH, KUIIIEUHAs
M0JIOCTh, MUIIEBAPUTENbHAS TPYOKa,
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BHYTpHUNOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIEIBI
MALLIEBAPUTENBHOTO TPAKTA.
[InmeBapuTENbHBIE XKETE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKa.
JemoHCTpanuu

TaOGauIbl 1 CXeMBbIL:
«KuI11€4HOI0I0CTHRICY,
«IInmeBapurenbHas cucremay, «Cxema
MATAHUS PACTEHUI».

OobopynoBaHme: )KUBBIE SK3EMILISIPBI
KOMHATHBIX PaCTEHUIA; 000pyAOBaHUE
JUISL IEMOHCTpPALMU IIOYBEHHOTO U
BO3JYIIHOIO NUTaHUSI PACTEHU,
pacllerieHHst Kpaxmaiia u 0eJIKoB

o JeiicTBueM (hepMEHTOB

MUIICBAPUTEIIBHBINA TPAKT,
MTUIIICBAPUTETBHBIE JKEJIC3bI,
MUIIEBAPUTEIIBHBIC COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKIIETOYHOE
IUIICBapeHUE.

PaznnyaTe Ha n300pakeHUsX (CxeMax,
Ta0IuIAax, MyJIsKaX) OTACIbI
MUIIEBAPUTEIIBHOTO TPaKTa U
MUIIEBAPUTEIIBHYIO CUCTEMY YEJIOBEKA.
VYcraHaBIuBaTh B3aMMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB MUIIICBAPCHUS

9.8

JIpIxaHue OpraHu3mMoB

Jlpixanue opranu3MoB. Jlprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Huddy3us razoB uepe3 moBepxXHOCTh
KieTku. KoKHOE JIbIXxaHue.
JIpixaTenbHasi MOBEpXHOCTh. XKabepHoe
U 1EroyHoe Abixanue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DOBOJIIOLMOHHOE YCII0)KHEHUE CTPOSHUS
JErKUX MMO3BOHOYHBIX )KUBOTHBIX.
JlpIxarenbHasi CUCTEMA YEJIOBEKA.

PackpsiBaTh coziep:xaHue TEpPMUHOB U
MOHATHUI: IbIXanue, TudPy3usi, KOKHOE
JbIXaHWUE, OPraHbl JbIXaHUs,
JbIXaTEJIbHBIC JBUKECHUS, IbIXATEIbHbBIN
LEHTP, JIETOYHBbIE O0BEMBI, KU3HECHHAS
€MKOCTb JIETKHX.

XapakTepu30BaTh JbIXaHUE PACTCHUH;
JBIXaHUE JKUBOTHBIX U YEIIOBEKA.
OnuceIBaTh 3BOJIOLIMOHHOE
YCI0KHEHUE CTPOCHUS JIETKUX
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MexaHn3M BEeHTHISIIIUY JIETKUX Y TITULL
Y MJICKOTIUTAIOMuX. Perynsius
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JdemMoHcTpauuu

Tabauiibl M cxeMbl: «J[prxaTenbpHas
CHUCTEMAY.

O6opynoBanme: 000py0BaHNE
JUUISL IEMOHCTpPALMM OMBITOB

10 U3MEPEHUIO )KU3HEHHOW EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBIDKEHUN

NO3BOHOYHBIX KUBOTHBIX.
Pa3znuyath Ha n300pakeHUX (CXeMax,
TabIMIAX, MyJISKaX) AbIXaTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWISLIMU
NETKUX Y OTUL U MJIEKOITUTAIOIINX.

Y cTaHaBIMBaTh B3AMMOCBSI3H MEXTY
CTPOEHUEM OPraHOB JbIXaHUS U UX
(YHKIMSAMHU B OpraHu3Me

9.9

TpancnopT BelecTs
Yy OpPraHu3MOB

TpaHcHopT BEUIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHcHoOpT BEUIECTB Y KUBOTHBIX.
KpoBeHoCHas cuctema u €€ Oprassl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYBI U KpOBb. Kpyru
KpOBOOOpaIIeHHs. DBOIIOIUOHHbBIE
YCIIOKHEHUSI CTPOECHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymnsiusi.
JlemoHCTpanuu

Tabauub! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHUN», «KOopHEBbIE
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue JINCTOBOU IITACTUHKIY,

PackpriBaTh comepikaHue TEPMIUHOB U
MOHSATUH: TPAHCIIOPT BEIIECTB,
TPAHCTIOPT Y PaCTEHUH, KPOBEHOCHASI
CUCTEMa KUBOTHBIX, KPOBb, IJIa3Ma,
(GbopMEHHBIE ATIEMEHTHI,
KpOBOOOpAIlleHUE, KPYTH
KPOBOOOPAIIICHUS, CEPACUHBINA ITHKII,
muMdoobpanieHue, tumda,
auM(paTUYECKHUE COCYIbl,
TuM(paTAYECKUE Y3IIbl, BHYTPCHHSIS
cpena opraHusma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
y pacTeHUil U OECTI03BOHOYHBIX
KUBOTHBIX.

OnuckIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX M YEJIOBEKA.
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((KpOBCHOCHaSI CHUCTCMA»,
((KpOBeHOCHBIe CHCTCMBI IIO3BOHOYHBIX
ZKHNBOTHBIX»

Pasznuyats Ha n300pakeHUX (CXeMax,
Ta0IHIAX, MYJISKax) KPOBEHOCHYIO U
IMM(pATUYECKYIO0 CUCTEMY YEJIOBEKa.
VY craHaBiMBaTh B3aMOCBSI3U

MEXAY CTPOCHHEM OPraHoOB
KPOBOOOpAIIeHNus U uX GyHKIUAMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brienenue y opranu3moB. Beiienenue
y pacTeHul. Briienenue y KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprassl
BbIJIeTIeHUs. DUIbTpanus, CeKpenus u
oOpaTHOE BcachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BoifeneHUs. CBsI3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
Briienenre y m03BOHOYHBIX dKUBOTHBIX
u yenoseka. [louku. CtpoeHue u
(byHKUMOHUpOBaHUE HEPPOHA.
OO0pa3zoBaHue MOYH Yy Y€IOBEKa.
JlemoHCTpauuu

Tabanib! U cxeMbl: «Beraenurenbaas
CUCTEMA

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUN: BBIICJICHUE, T'yTTallUs,
JIMCTOMa/, COKpaTUTEIIbHBIE BaKyOJIH,
M3BUTHIC KaHANBIIbI, 3BE3TUAThIC
KJIETKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/Ibl, TOYKH,
MOYETOUYHHK, MOYEBOH My3bIPh,
HedpoH, MoYa.

XapakTepu30oBaTh NPOIIECC BhIICICHUS
Yy PaCTeHUH U )KUBOTHBIX.

PaznnuaTe Ha n300pakeHUsIX (CXeMax,
Ta0IUIAX, MYJISDKAX ) BBIICIUTEIBHYIO
CHUCTEMY Y€JIOBEKa.

OnuceIBaTh MEXaHU3M
dbyHKIIMOHUPOBaHUS He(DpPOHA; TTpoIIece
00pa30BaHUsI MOYH.

YcraHnaBiMBaTh B3aUMOCBSI3U

MEKy CTPOCHHEM OPraHOB
BBIICJICHUS U UX (YHKIIHSIMHU

B OpraHU3Me
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9.11 | 3ammTa y OpraHu3MoB 3amura y opraHu3MoB. 3aluTa PackpbiBaTh comepxaHue TEPMUHOB U
Y OJTHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | TIOHSITHIA: KaIlCyJia, YHI0CIopa, IHCTa,
OaKTepuil U LUCTHI IPOCTEUIIHX. KyTHKYJa, CPEJCTBA TAaCCUBHOM
3aIyTa y MHOITOKJIETOYHBIX PACTEHUH. | 3alMTHI, CPEACTBA XUMHUYIECKOM
Kyrukyna. Cpeacrsa nacCUBHOM U 3aIUTHI, KO)KHBIE TOKPOBBI,
XUMHUYECKOM 3a1UThl. DUTOHLINBI. UMMYHUTET, UIMMYHHAasi CUCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTUTEH, AaHTUTEJIO.
XKUBOTHBIX. [IOKpOBBI 1 UX XapakTepu30BaTh BUJIbI 3AIUTHI
IIPOU3BOJHBIC. 3AIMTA OPraHU3Ma y OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot Oosie3Heil. IMmmyHHas cuctema OPTraHU3MOB.
yenoBeka. Kirerounslit u rymopanbHbiii | ONKUCBIBATE CTPOCHUE KOKHBIX
UMMYHUTET. BpOKIEHHBIN U MOKPOBOB M UX IIPOU3BOIHBIX.
NpUOOPETEHHBIN crienupruIecKuit Pa3nuuate Ha N300pakeHusX (cxemax,
UMMYyHUTET. Teopus KIOHAIBHO- TabIMIax, MyJIsiKax) OpraHbl
cesiekTuBHOro uMmyHureta (I1. Dpnux, | *UMMyHHOM cCHUCTEMBI YeJIOBEKaA.
@®.M. beprer, C. Tonerana). Y craHaBIMBaTh B3aUMOCBSI3H MEXKTY
Bocnanurenbable OTBETBI OPraHU3MOB. | CTPOCHHUEM OPraHOB 3AIUTHI U UX
Ponb BpokKIEHHOIO UMMYHHTETA (GYHKUMSIMH B OpraHu3Me
B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.
JemoHCTpauuu
Tabymiel 1 cxeMbl: «Koxay,
«UmmynuTeT?, «CTpOoEHUE CTEOISD,
«CTpo€eHurE JINCTOBOM INTACTUHKN

9.12 | Pa3zapaxxumocTh Pa3npaxuMoCTh U perysnus PackpbIBaTh cofep:kaHue TEPMUHOB U

U PETYJISIHS
y OpraHu3MOB

y Opranu3mMoB. Pa3apaxxumocTs
Y OAHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazgpaxuMocCTh U perysnms

NOHATHI: pPa3apakKUMOCTb, PErYJIsLHs,
TaKCHUCBhI, POCTOBBIE BEIIECTBA
(ayKCcHHBI), HEpBHAsI CUCTEMA,

74




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

y pacteHuii. PocToBbIe BemecTsa U UxX
3HAYCHHUE.

Hepsnas cucrema u pediaexkrTopHas
peryisiuus y )KUuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLHOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OTIETIBI
rOJIOBHOI'O MO3T'a II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediiekropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedeKchl.

['ymopanpHas perysmus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lelicTBre
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runodu3apHasi CuCTeMa.
JemoHCcTpanuu

Iloptpert: U. I1. I1aBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruapb», « CTpOEHUE IUTAHAPUNY,
«BHyTpeHHEe CTpOeHHE JOKIEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cucrema JIArymKkmn»,
«HepsHas cucrema
pecMbIKaIuXcsa», «HepBHas

pedexTopHas peryisius, pedIexc,
pedrekTopHas 1yra, nepeIHuil Mo3r,
IIPOMEKYTOUYHBIN MO3T, CPETHUNA MO3T,
MO37K€4O0K, IIPOAOJITOBATHI MO3T,
BEreTaTUBHAsl HEPBHAS CUCTEMA,
ryMOpaJibHasi peryJisilusi, TOPMOHBI,
SHJOKPHHHAS CUCTEMA, TUTIOTATIAMO-
runogusapHasi CUCTEMa.
XapakTepu3oBaTh Pa3IpaKUMOCTb

y OJTHOKJIETOYHBIX OPraHU3MOB H
PedIEKTOPHYIO PETYIISIINIO

y KUBOTHBIX.

Pa3znuyarh Ha n300pakeHUsIX (cxemax,
TabNMIaX, MyJIsKaxX ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OTAEIbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX.

OnuckIBaTh F'yMOPaIbHYIO PETYIISIIIUIO
y JKUBOTHBIX.

Paznmuuatek Ha M300paXkeHUsX (CXxemax,
TabIuIax, MyJIsKax) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3zwiBats sxemne3bl 3HIOKPUHHON
CUCTEMBbI YeJIOBEeKa U BbIpabaThiBaEMble
UMU TOPMOHBI.

OnuckIBaTh 1€MCTBUE TOPMOHOB.

Y cTaHaBIMBaTh B3AMMOCBSI3H MEXIY
CTPOEHHEM OPraHOB HEPBHOU U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTUTaromux», « HepBHas cucrema
YeJI0BEKA», « JHJIOKPUHHASL CUCTEMAY,
«Pednekey.

Oob6opyaoBanme: MOJICIIM TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX

SHIOKPUHHOU CUCTEM U UX (YHKIUSIMU
B OpraHu3Me.

XapakTepu30oBaTh IBOJIIOIIMOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOM
CUCTEMBI Y )KUBOTHBIX

HToro gyacos 1mo teme 17
10. | Tema «xPASMHOKEHME U PA3BBUTUE OPI'"AHU3MOB»
10.1 | ®opmbI pa3MHOKCHHS 1 DopMbl pa3MHOKEHUSI OPTAHU3MOB: PackpeiBath cosiep:kaHre TEPMUHOB U
OpraHu3MOB Oecmosioe (BKJItOYasi BEreTaTUBHOE) U MOHSTHI: pa3MHOKEHHUE, IIPOCTOE

mosioBoe. Buasl Oecrionoro
Pa3MHOXXEHUS: TIOYKOBaHUE,
CriopyJsitus, (hparMeHTaIus,
KJIOHUPOBAHMUE.

JemoHCcTpanuu

Tabanib! U cxeMbl: «BereratuBHoe
pa3sMHOXXeHHUE», « TUIBI 6ecIioaoro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIAaMHJIOMOHAIbI», «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKeHNUE TUIPHD)

JIeJIeHHe, TOYKOBAHUE, CIIOPYJISAIINS,
BETETAaTUBHOE Pa3MHOKCHHE,
(dparMeHTaIws, KIOHUPOBAHUE, TAMETHI,
criepMaTo30ui (CriepMuil), sIMIeKIIeTKa,
3UT0Ta, KOHBIOTAIIHSL.

[TepeuncisTh 0COOEHHOCTH OECTIONIOTO
¥ TIOJIOBOT'O Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecroJIoro pa3MHOKEHHS] OPTaHU3MOB;
OMO0JIOTHYECKOE 3HAaUCHUE OECIOIoro
Pa3MHOKCHHSI.

Paznmuuars criopy kax
CHEIUaTN3UPOBAHHYIO KIICTKY,
peIHa3HAYCHHYIO JIJIs1 OECTI0IOTO
Pa3MHOEHUS, U CIIOPHI OAKTEPHIA.
OOBICHATH MPEUMYIIIECTBA TTOJIOBOTO
Pa3MHOXKEHHUS HaJl OECIIOITBIM.
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PackppiBaTh poJib KIIOHUPOBAHUS
B CEJIEKIIUU U CEIIbCKOM XO3S1CTBE

10.2

[losoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaanu
Meno3sa. [loBenenrue XxpoMocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMBICIT Meo3a U
TMIOJIOBOTO TIporecca. Menos u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHu3MOB.

JleMoOHCTpaLun

Tabumibl U cxeMbl: «Mero3y,
«XpOMOCOMBD»

PackpriBaTh conepkaHnre TEPMUHOB U
ITOHSTHI: ME03, OMBAJICHTHI,
KPOCCHUHI'OBEP, UHTEPKUHE3,
HE3aBUCHMOE PACTIPE]ICIICHIUC;
KPOCCHUHTOBED.

Paznuuate Ha n300pakeHusIX (cxemax,
Ta0IuIax ) 1 MUKpOITpenapaTax 3pesbie
MOJIOBBIC KJIE€TKH MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHHS BBICIIUX
pacTeHuil.

PackpsiBaTh CylIHOCTH M€11034,
XapaKTepUu30BaTh €ro OTJEIbHbIC
CTaJuu.

OrnpenensaTe MeCcTO Meio3a

B )KM3HCHHBIX IIUKJIAX PA3IMYHbBIX
OpPTaHU3MOB.

OOBACHATH OMOJIOTHYECKUI CMBICIT
KPOCCHHIOBEpa, OMUCKHIBATH €T0
MEXaHU3M.

CpaBHMBATH MEI0O3 C MUTO30M;
pasynyaTh OT/ACIbHBIC UX CTATUN

Ha MUKpOITpenaparax u n300paxeHusIx
(cxemax, TabnuIAx).

PackpbIBaTh HBOTIOLIMOHHOE 3HAYEHUE
MOJIOBOT'O PA3MHOXKEHUSI OPTaHU3MOB
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10.3 | T'amerorenes. [Ipen3apossiiieBoe pa3BUTHE. PackppiBaTh copepkanrie TEPMUHOB H
Oo6pazoBanue ["amerorenes y )kuBOTHBIX. [1010BBIC MOHSTHUM: TaMETOTEeHE3, CIIEpMaTOTeHE3,
Pa3BUTHE TIOJIOBBIX xkene3pl. O0pa3oBaHUE U pa3BUTHE OOTeHE3, CEMCHHHMKHU, SUUHHUKH,
KJIIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes u CIIEPMATOTOHHH, CTIEPMATOIUTHI,

ooreHe3. CTpoeHHE MOJIOBBIX KJIETOK. CIIEpMAaTHU/JIbI, CIIEPMATO30H/IbI,
Omo10TBOpEHNE U YMOPHUOHATTEHOE OOTOHHH, OOIIMTHI, TIOJIIPHBIC TEIbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMA.
OILTIOIOTBOPEHHUS: HAPYKHOE, [TepeunciaTs cTaanu TaMeToreHe3a
BHyTpeHHee. [lapTeHorenes. y JKHBOTHBIX.

JdeMoHcTpauuu OnuceIBaTh NPOLIECC TAMETOTEHE3A U
Tabauiel u cxembl: «I'ameToreHesy, €ro MepUo/Ibl, CTPOSCHHUE MOJOBBIX
«CTpoeHue SUIEKIICTKH U KJICTOK.

CTIIEPMAaTO30H1a». Paznmuuate ocobeHHOCTH
O6opynoBaHme: CBETOBOI MUKPOCKOIT; | CIIEPMATOrE€HE3a U OOTEHE3A.
MUKpOTIpEnapaThl SUIEKIETOK U OnuchIBaTh MPOIIECCHI OCEMEHEHHMS 1
CIIEpPMAaTO30HI0B. OTUTOJOTBOPEHUS, Pa3HbIC BAPUAHTHI
JlaboparopHas padora «3yueHue MapTEeHOreHe3a

CTPOEHUS TIOJIOBBIX KJICTOK Ha TOTOBBIX

MHUKpOIIpenapaTax»

10.4 | NaauBuyampHOE NHnuBuayanbHOE pa3BUTHE PackpsiBaTh copepkaHue TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHSTUM: OTIOJOTBOPEHUE, 3UTOTA,
OpPTaHU3MOB — DOMOpHOJIOTHS — HAyKa O PA3BUTHH OJ1acToMep, aKpOCOMHAs PEaKITHs,
OHTOTCHE3 opranusMoB. Mopgozeenes — o0Ha IPOHYKJIEYC, TAPTEHOTCHE3,

U3 21ABHBIX NPODOIIEM DMOPUOTOUL.
Konyenyusa mopghozenos u mooenu
mopgocenesa. Ctaauu >SMOpHUOTEHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYIIKH).

sMOpHuoTeHes, IpodiieHue, 6J1actyna,
MOpYJIa, racTpyJjia, HeUpya,
OpraHOreHe3, HKToIepMa, Me30IepMa,
SHTOJIEPMA, 1IeJIOM, HEpBHAsI TPyOKa,
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Hpobnenue. Tumnsl gpodrieHusl.
Jlemepmunuposanroe u
HeodepMUHUPOBAHHOe Opob.ieHuUe.
bracmyna, munwi 6nacmyn.
Ocob6enHocTy ApOoOICHUS
MJIEKONTUTAOIINX. 3apPO/IbIIIEBbIC
JUCTKHU (TacTpyJisius). 3akiagKa
OpPTaHOB M TKaHEW U3 3apOBIIIEBBIX
JUCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOILETOCS 3apObIIia
(aMOpHOHaNIbHAS UHAYKITHS ). 3aKJIaIKa
IJIaHA CTPOEHUS AKUBOTHOTO KaK
pe3yabTaT HePAPXUUECKUX
B3aMOJIENCTBUN I'eHOB. Binsguue
Ha YMOPUOHATBLHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH
Cpepbl.

JdemoHCcTpanuu

[Toptper: X. [HIneman.

Tabauib! U cxeMbl: «OCHOBHEIE CTaIUH
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{uki
Pa3BUTHS JISITYIIIKI

Xopza, KulleyHas TpyOka.
Onpenenats 3MOpUOHAIIBHBIN TEPUO]T
pa3BUTHS OpraHU3Ma U OMHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOJieHust — 00pa3oBaHUE
OJIHOCJIOMHOTIO 3apo/blIia — OJacTybl;
3aBHCHMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA KEIITKA B TUIIEKIICTKE;
racTpyJsilIUIO U OPraHOTEeHE3.
OO0BsCHATH ATanbl JUPHEPEHIIMPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpI'aHoB.

XapakTepu30oBaTh PETYJISALIUIO
AMOPHOHATILHOTO Pa3BUTHS;
JIETEePMUHAIIIO U SMOPHOHAIBHYIO
WHIYKIINIO; TeHETUIECKUI KOHTPOIIb
pa3BUTHSL.

O060CHOBBIBATH BPEHOE BO3/ICHCTBUE
TaOAYHOTO JIbIMA U AJIKOTOJISl Ha XOJ1
AMOPHOHATIBLHOTO U
NOCTAIMOPHUOHAIIBHOTO PA3BUTHS
OpraHu3Ma 4ejoBeka

10.5

Poct u passutue
YKUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[IpsiMmoe u HeTIpsIMOE pa3BUTHE.
Pa3zButne ¢ meramopdozom

PackpbIBaTh coqiepykaHre TEPMHUHOB U
MMOHSITHUM: OHTOT'€HE3,
OCTAMOPHOHAIEHOE Pa3BUTHE,
MeTaMmop(}o3, TMUNHKA, POCT, CTApEHHE,
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y OECIIO3BOHOYHBIX Y TO3BOHOYHBIX
’KUBOTHBIX. bHOJIOrnuecKkoe 3Ha4YeHNe
MPSIMOTO M HEMPSIMOTO Pa3BUTHUSL, UX
pacnpoCTpaHeHue B pupoe. Turbl
pocTa KUBOTHBIX. DAKTOPHI PETYIIALINT
poCTa )KMBOTHBIX U yenoBeka. Ctaauu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4yesoBeka. [leprobl
OHTOTE€HE3a YenoBeka. CrapeHue u
CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.
JemoHCTpanuu

Ta6nuiel u cxemsl: «IIpsmoe u
HenpsiMoe pa3BuTue», «Pazsurtue
MaMCKOro0 )XyKa», «Pa3BuTue capanum»,
«Pa3BuTHE JATYIIKNY.

IIpakTnueckas padora

«BbISIBIEHHE TTPU3HAKOB CXOJCTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEpTh.

XapakTepru30oBaTh NOCTIMOPHUOHAIBHBIN
NIEPUOJ PA3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSAMOE PA3BUTHE U
€ro MepUoIbl.

N3narate coaep:xanue Teopun
CTapeHUs OPraHu3MOB.

OOBsACHATH OMOTOTUYECKUN CMBICIT
pa3BUTHs ¢ MeTaMmopho30M

10.6

PasmHOXeHue u
pa3BUTHE PACTECHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUI.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIUKJIE PACTECHUM.
OO6pazoBaHue crop B MpoIEecce Meiosa.
["'ameTorenes y pacTeHuu.
Onnoa0TBOPEHUE U pa3BUTHE
PaCTUTEIBHBIX OPTaHU3MOB. /[BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpsIBaTh coziepkaHuE TEPMUHOB U
NOHATUI: TameTouT, criopodur,
AHTEPUJINH, APXETOHHH, 3aPOCTOK,
Meracnopa, 3apoAbIIIEBbI MELIOK,
CUHEPTHU/IbI, aHTUIIO/IbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOAOTBOPEHUE, POCT, MEPUCTEMA,
KaMOuii, epuo/ sl OHTOTeHEe3a
LIBETKOBBIX PACTECHUMU.
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CEMCHHU.

MexaHu3Mbl peryJisiiui OHTOTEHE3a
Yy pacCTeHUH U )KUBOTHBIX.
JdemMoHcTpanuu

[optpert: C. I'. HapaiuH.
Tabauibl ¥ cXeMbl: «JIBoHHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYJIOIBHBIX
pacteHui», « Ku3HEHHBIN UK
MOPCKO# KamycTb», « Ku3HEHHbIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManOPOTHUKAY, « KM3HEHHBIN LIUKJI
COCHBI».

JlaGopaTropnas padora
«CTpoeHune OpraHoB pa3MHOXKEHUS
BBICIIIMX PACTEHUIN

XapaxkTepru3oBaTh 0COOCHHOCTH
0€ecIoJI0ro 1 MOJIOBOI0 Pa3MHOKEHHUS
LIBETKOBBIX PACTEHUM.

Boigenste 0coOeHHOCTH MPOTEKAHUS
raMeToreHesa y IIBETKOBBIX PACTEHUH.
OnuceiBaTh mporecc J1BOMHOTO
OIUIOAOTBOPEHUS Y IBETKOBBIX
pacTeHuil U OOBIACHSTH €ro
IPEUMYIIECTBA 10 CPABHEHUIO

C OIUIOJJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

MToro yacoB mo teme 8
11 | Tema «I'eHeTHKA — HAYKa 0 HACJIEICTBEHHOCTH M M3BMEHYMBOCTH OPraHNU3MOB»
11.1 | Ucropus cranoBieHus | 1 HcTopust CTaHOBJICHHS U PA3BUTHS PackpeiBaTh conepkaHue TEPMUHOB U

Y Pa3BUTUS TEHETUKHU
KAaK HayKH

IeHETUKH KaK HayKHu. PaGoThl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHUH reHeTUKU. PaboThl

H.K. Konsuosa, H.. BaBusosa,

A.H. benozepckoro, I'.JI. Kapnieuenko,

MMOHSITUM: TeHETHUKA, T'CH.
JleMOHCTpUpOBATH 3HAHUSI UCTOPUH
BO3HUKHOBEHHS T'€HETHKH.
XapaKkTepu30BaTh OCHOBHBIC TaIlbI
pPa3BUTHUS T€HETUKHU KaK HAYKHU
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FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu

IToprpetsl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBunos,

A. H. benosepckwnii,

I'. JI. Kapneuenko,

10. A. ®dunmumnueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TOHITHS 1
CHUMBOJIBI TCHCTHUKH

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIbIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbBIC
MPU3HAKH, TOMUHAHTHBIA U
pELECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepO3UroTa, YUCTas JIMHUS, THOPUIBL,
redoturl, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJOTUYECKU I, MOJIEKYJISIPHO-
TE€HETUYECKUU.

JlemoHCTpauuu

Tabaumel: «MeToabl TEHETUKHY,
«CXeMBbI CKpEIIUBAHUSN.
JlaGopaTropnas padora

«JIpo3oduiia kak 00BEKT FeHETUIECKUX
HUCCIJICJOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MIOHSATHUN: HACIIEACTBEHHOCTD,
HACJIEIOBAaHUE, N3MEHYUBOCTD,
reHOTHI, (PeHOTHUII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIIeNIbHBIE TEHBI (AJIIeIN),
aJbTEPHATUBHBIC PU3HAKH,
FOMO3UT0TAa, FTE€TEPO3UTOTA,
JOMUHAHTHBIA IPU3HAK, PELECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPHUIBI.
[Tosb30BaTHCS TEHETUYECKOMN
TEPMHUHOJIOTUEN U CUMBOJIMKOU

JIJIS1 3aTICH CXEM CKPEILIUBAHUS

Hroro 4yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHOrnOpHUIHOE CKpEIIUBAHUE. PackpsIBaTh coepxkaHue TEPMUHOB U
HacJIeJOBaHUS ITepBriit 3ak0H MeHaens — 3akOH MOHSATUI: MOHOTUOPHUTHOE
MIPU3HAKOB. eIMHOO00pa3usi THOPHUIOB MEPBOTO CKpEILIUBaHUE, YUCTOTA TAMET,
Mounorubpuanoe nokoJjeHus. [IpaBuiio TOMUHUPOBAHUSA. | TOMUHUPOBAHUE, PACILICTUICHHUE
CKpEILUBaHUE Bropoii 3akon Menzaens — 3akoH MIPU3HAKOB.

paclIeIuIeHUs IPU3HAKOB. OnuceiBats onbiThl ['. Menaens
[{utonornueckre OCHOBBI 110 U3YYEHUIO HACIEAOBAHUS OJTHON
MOHOTHOPHUIHOTO CKPEIIUBAHMS. napbl MPU3HAKOB y TOpOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI TaMeET. [TpuBoauTH HOPMYITUPOBKHU MIEPBOTO U
JdeMoHcTpauuu BTOpOTO 3aK0HOB I'. Menaens (3akoHa
[Toptper: I'. Mennens. eIMHOo00pa3usi THOPHUIOB MEPBOTO
Tabauue! u cxembl: «IlepBblil 1 BTOPOW | TOKOJICHHS, 3aKOH PACIICIIIICHHUS
3aKOHBbI MeHnaemnsa». IPU3HAKOB) U OOBACHATH UX
OobopyaoBanmne: MOJIEIb LIUTOJIOTUYECKUE OCHOBBI.

JUJISL IEMOHCTPAIUK 3aKOHOB CocTaBisTh CXeMbl MOHOTHUOPHUIHOTO
eauHOoO00pa3usi THOPUJIOB MEPBOTO CKpEILUBAHUS U pelIaTh FeHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS PU3HAKOB; | 33J1a4yi HA MOHOTHOPHUTHOE

CBETOBOI MUKPOCKOT, MUKpOIIpenapar: | CKpEUIMBaHUE

«/Ipo3odunay.

IIpakTnueckas padora «M3yuenue

pe3yJabTaTOB MOHOTUOPHUIHOTO

CKpENIMBaHus y APO30(DUITHD)

12.2 | Ananusupyromiee 1 AHaIM3UpyIolIEe CKPEUMBAHUE. PackpsiBaTh coaepxaHre TEPMUHOB U
CKpEIL1BaHUE. ITpoMeXyTOUHBIN XapakTep IIOHATUI: aHAJIU3UPYIOLLEE
Henonnoe HacnenoBaHus. Pacmennenue CKpEILIMBAHNE, HETIOJIHOE
JIOMUHUPOBAHUE MIPU3HAKOB ITPU HEMOJIHOM JOMUHHUPOBAaHHE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JleMoHCTpaLun

TabuIibl ¥ cXeMBI: « AHATTU3UPYIOIICe
CKpemuBanuey, «HemnomHnoe
JIOMUHUPOBAHUE

CocCTaBIATh CXEMBI AHAJIM3HUPYIOLICT O
CKpCIIUBAHHUA U PCIIATE TCHCTUYCCKUC
3aa491 Ha aHAJIM3UPYIOIICC
CKPCHIMBAHUC U HCIIOJIHOC
JOMHUHHUPOBAHHUC

12.3 | JurubpumHoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpeiBath conepkanue TEPMUHOB U
CKpEIINBAHNE 3aK0H MeH/IeIsl — 3aKOH He3aBUCUMOTO | TIOHSITUI: TUTUOPUIHOE CKPEIIUBAHUE,
HACJIEI0BaHUS PU3HAKOB. (beHOTUNMYECKUN pauKal.
[{uTonornvyeckue OCHOBBI OnuceiBaTh onbITH I'. Menens no
TUTHOPUTHOTO CKPEIITUBAHMUSI. M3YUYEHUIO HACIIEIOBAHUSI IBYX Iap
JleMoHCTpa Ul PU3HAKOB Y TOPOXa MOCEBHOTO.
[Toptper: I'. Mennerns. [TpuBoaUTH (HOPMYIUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa [". Menpens (3akoHa
Menpens». HE3aBUCUMOTO HACJIeJOBAHUS
Oo6opyaoBanue: MOIEIb IPU3HAKOB) U OOBACHSTH €T0
JUTSl AEMOHCTpAIlMHY 3aKOHA IIUTOJIOTHYECKHE OCHOBBI.
HE3aBUCUMOTO HACJIeIOBAHUS [IpuMeHATh MaTeMaTHIECKHUIN pacyET C
MIPU3HAKOB; CBETOBON MUKPOCKOIT; MOMOIIBI0 (PEHOTUITHYECKOTO pajuKaa
MuKpornpenapar «Jpo3odumay. ¥ METO/Ia IEPEMHOKEHU S BEPOSATHOCTEMN
IIpakTnueckas padora BapUAHTOB PACIICIIIICHUS TIPU3HAKOB Y
«M3ydeHne pe3ynbpbTaToB MTOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTHOPHTHOTO CKPEIITUBAHHUS CocTaBisATh CXeMbI TUTHOPUIHOTO
y 1p030hUITBDY CKpEIIUBaHUS U PeliaTh TeHETUYECKUE
3a/1auv Ha TUTHOPUTHOE CKPEITUBAHUE
12.4 | CuenienHoe CuenuieHHOE HacleJOBAaHUE MPU3HAKOB. | PackpbIBaTh co/iepKaHNe TEPMUHOB U
HACJICJOBAHNE Pa6otsl T. Moprana. CrierieHHOe MOHATUH: CUCIUICHHOE HACIEN0BaHUE,
IPU3HAKOB. HACJIEIOBaHKUE TEHOB, HAPYIICHUE HAPYIICHUS CIEIJICHUS TeHOB,
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XpomMocoMHas Teopust
HACJIEICTBEHHOCTU

CUEIIJICHUS MEXy TCHaMHU.
XpoMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.
JdemMoHcTpauuu

[Toptper: T. Mopras.

Tabauub! u cxeMmsbl: «CliemieHHOe
HaclleJJOBaHUE MPU3HAKOB

y Ip030(UITBD».

Oob6opynoBanme: MOJICIIb

JUISL IEMOHCTPALUH CUETIIIEHHOTO
HaCJIeIOBaHUS TIPU3HAKOB.

KPOCCHUHTOBEp, PEKOMOUHAIIS [€HOB,
TEHETUYECKUE KapThl, MOPTAHUIA.
[TpuBoauTH HOPMYITUPOBKU 3aKOHOB
MopraHa (3akoHa CLETIIEHHOTO
HACJICOBAHUSI T€HOB U 3aKOHA
HapYUIEHUS CLICTUICHUS MEXI1y TeHaMu )
U OOBSICHATH X IUTOJIOTUUECKHUE
OCHOBBI.

[TepeuncnsiTb OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HACJIEICTBEHHOCTH.

Pemate renernueckue 3agauu

Ha CLETUIEHHOE HACJIEIOBAHNUE T'€HOB U
HapyLICHHUE CUECIUICHUS MEXK 1y TeHaMU

12.5

['eneTuka mosa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIPEACIICHUS T10JIA.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'enernueckas CTpykTypa
TMOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JemoHCTpauuu

Tabauuk! u cxembl: «I'eHeTHKa noiay,
«Kapuotum uenoseka», «Kapuotun
npo3ouibby, «KapruoTun OTULIbD

PackpreiBath conepkanne TEPMUHOB U
MOHSATUN: ayTOCOMBI, IIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN IO,
reTeporaMeTHbIN MOJl.

OOBACHATH XPOMOCOMHBIN MEXAHU3M
OTIPENIEIICHHS T10JIa Y OPTaHU3MOB.
[IprBOIUTH IPUMEPHI HACTEAOBAHUS
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBasTh CXEMBI CKPEILIMBAHUS U
pelaTh reHeTUYECKUE 3a1a4M Ha
HAaCJIEOBAaHNUE IPU3HAKOB, CLIETIIICHHBIX
C TI0JIOM.
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[TpuBOAUTH TPUMEPHI TEHETHYECKUX
3a0o0sieBaHUl U 1e(DEKTOB

y OpPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XPOMOCOMaMHU

12.6 | 'enoTun Kak
[EJIOCTHAS CUCTEMA

I'enoTun Kak 1eJI0CTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTh. DNHUCTA3.
[Tomumepust.

I'eneTn4ecKkuii KOHTPOJIb PA3BUTHUS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKxke PU3N0TOTUUECKUX ITPOIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MEXaHU3MBbI
CHUMOHOTreHE3a, MCXaHU3MBbI
B3aUMOJCHUCTBUSA «XO351H — apa3uT»
U «XO3MH — MUKPOOHOM).
I'eHeTnYeCKME ACIEKTHI KOHTPOJIA U
W3MEHEHHMS HACJICACTBECHHOM
HH(pOpMAITUH B IIOKOJICHHUSIX KIIETOK

Y OPraHW3MOB.

JemoHCTpauuu

Tabaunel 1 cxeMbl: « MHOKECTBEHHBIN
aJieNm3My; «B3anMoielicTBHE TeHOBY

PackpsiBaTh coaepkaHue TEPMUHOB U
MMOHSTHUMN: MHO>KECTBEHHOE JCHCTBUEC
reHa (TuieioTponus),
KOMIUJIEMEHTAPHOCTb, AIIUCTA3,
MTOJIUMEPHUSL.

Onpenensatb GopMbl B3aUMOACHCTBHS
aJUICNIbHBIX U HEaJJICJIbHBIX I'eHOB.
[IprBOIUTH IPUMEPHI TVIEHOTPOITHOTO
JICUCTBUS I'€HOB.

Pemath reneTudeckue 3amaun

Ha B3aUMOJEHCTBUE HEAIIIEIILHBIX
T'CHOB

Hroro 4yacoB o teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTH»

13.1 | smMeH4YMBOCTE 1 B3auMoaencTBre TEHOTHUIIA U CPEIbI PackpsiBaTh copepkaHre TEPMUHOB U
IIPU3HAKOB. Bubl npu popmupoBaHuM (peHoTHA. NOHATUI: U3MEHUYNBOCTB,
U3MEHYMBOCTH M3MeHYNBOCTH ITPU3HAKOB. HEHACJIEICTBEHHAs U3MEHUNBOCTb,

KauecTBeHHBIE U KOJINYECTBEHHBIE HACJICCTBEHHAS U3MEHYUBOCTb.
IpU3HaKu. Buapl N”3MEHUYNBOCTH: CpaBHUBaTh HEHACIIEACTBEHHYIO
HEHACJICICTBEHHAs M HACIICACTBEHHAsA. | M3MEHUYMBOCTH C HACJICACTBCHHOM.
JleMoOHCTpaLun [IprBOINTH TPUMEPHI KAYECTBEHHBIX U
Tabauib! u cxembl: «Buabl KOJIMYECTBEHHBIX [TPU3HAKOB
U3MEHYUBOCTH. OpPTraHU3MOB, IPOSIBIICHUN
OO0opynoBanme: )KUBbIE U TepOapHbIE | Y OPTraHU3MOB HEHACIIEACTBEHHOM 1
DK3EMIUIIPBI KOMHATHBIX PACTEHUN; HACJIECTBEHHOW U3MEHUYUBOCTH
pucyHku (potorpadum) >KMBOTHBIX

C pa3IM4YHBIMU BUJIAMHA U3MEHYUBOCTH

13.2 | MoaudukannonHas 2 Mou¢urkanroHHas "3MEHYUBOCTb. PackpeiBaTh coepkaHne TEPMUHOB U
U3MEHYUBOCTh Ponb cpensl B popMupoBaHumn HNOHATUI: MOAU(PUKALMOHHAS, UIH

MOAU(PUKALMOHHON N3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIi psa M BapualOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MO (PUKAITMOHHON U3MEHUNBOCTH.
JlemoHCTpanuu

TaGuIbl 1 CXEMBI:
«MoaudukamoHHas U3MEHYUBOCTDY.
OO6opynoBaHue: KUBbIC U TepOapHbIC
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUII;
pucyHku (pororpadun) KUBOTHBIX

(eHoTunM4ecKas, "3SMEHYUBOCTb,
BApHAHTA, BApUALIMOHHBIN P,
BAapUALIMOHHAS KpHUBasi, HOpMa
peaKUnu MpU3HaKa,

Moau(pUKaIIH.

XapakTepu3oBaTh CBOMCTBA
MOJAU(PUKALMOHHON U3MEHYNUBOCTH.
IToka3bIBaTh pOJIb yCIOBUM BHEIIHEU
Cpelibl B pa3BUTUU MOAU(PUKAIIIOHHOM
WU3MEHYMBOCTH Y OPTaHU3MOB.
Ctpouth BapUaLIMOHHBIE PAIBI U
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C IpuUMepaMu MOIU(PUKAUOHHOM
U3MEHYUBOCTH.

JlabopaTopHasi pabora
«HccnmenoBanne 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualMOHHOTO PsSifa U
BAPUALIMOHHON KPUBOIN»

rpauK KpUBOW HOPMBI PEaKIIUU
IPU3HAKOB Y Pa3JINYHbIX OPTraHU3MOB

13.3 | 'enoTHM4ecKas ['eHOTUIIMYECKAS U3MEHUYUBOCTb. PackpriBaTh conepxannue TEpMUHOB U
W3MEHYHUBOCTb. CBolicTBa FT€HOTUITHYECKOMN MOHATHI: KOMOMHATHUBHAS
KomOunHatuBHas W3MEHYUBOCTHU. BUJIBI TEHOTUNIMYECKON | U3MEHYMBOCTh, MyTaIl[MOHHAS
W3MEHYUBOCTh M3MEHYHNBOCTH: KOMOMHATHUBHAS, U3MEHYUBOCTh, KOMOMHAIINH, MyTaITUH.

MYTAal[MOHHAS. XapakTepu3oBaTh CBOMCTBA
KomOnHaTuBHas N3MEHYMBOCTb. FCHOTUITMYECKON N3MEHUYUBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MENWO3 U TTOJOBOM MTPOLECC
KOMOMHATUBHOW M3MEHUYHNBOCTH. KaK OCHOBY MPOSIBJICHHS] Y OPraHU3MOB
Ponp koMOMHATHBHOM N3MEHYHUBOCTH KOMOMHATUBHOW M3MEHYHUBOCTH.

B CO3/IaHUM T€HETUYECKOTO [Toka3pIiBaTh HAa KOHKPETHBIX TPUMEPAX
pazHooOpasus B Ipeeax 0aHOTO POJIb KOMOMHATHBHON N3MEHYMBOCTH
BHUJIA. B CO3/IaHUM T€HETUYECKOTO
JlemMoHCTpanuu pa3zHooOpa3usi OPraHU3MOB B IIpeieiax
Tabaunpl u cxeMbl: «KomOnHaTHBHAS OJITHOT'O BHUJIA.

W3MEHUYUBOCTBY, «Meno3», CpaBHUBaTh FTEHOTUINYECKYIO
«On010TBOPEHHEY U3MEHYUBOCTh ¢ MOAU(DUKAITMOHHON

13.4 | MyrarronHas MyTannoHHast U3MEHYMBOCTh. BUbl PackpriBaTh conepkaHre TEpPMUHOB U
W3MEHYUBOCTb. MYyTallMi: T€HHbIE, XPOMOCOMHBIE, MOHSTUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abepparun),
MYTallMOHHOTO WHIYIUPOBAaHHbIEC MyTAllUU. SINEpHBIE | MOJIUIUIONINS, AaHSYTIJIOUIUS, MYTaHT,
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mpoiiecca.
DNUTEHETUKA

U [UTOIJIa3MaTUYECKUE MYyTalUU.
CoMaTthiecKue v MojJ0BbIE MyTallUH.
[IprunHBI BOSHUKHOBEHHUS MyTallUN.
MyTareHssl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO Tpolecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesnepnas
M3MEHYMBOCTb U HACIIEICTBEHHOCTD.
Inuzenemuxa u 3NUSEHOMUKA,

POJIb dNUSEHEMUYEeCKUX (PaKmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
(henomunuueckux npusHaKos

Y Op2aHU3MOo8.

JemoHCcTpanuu

[Toptpertsl: I'. [le @pus, B. Moranuces,
H. U. BaBunos.

Tabnuiibl U cxeMsbl: «['eHeTHUecKue
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHN».

OO6opynoBaHme: )KMBbIC U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUI;
pucyHku (dpotorpadum) >KUBOTHBIX

C pa3IMYHBIMU BUAAMU
U3MEHYUBOCTH.

MYTareHsl.

[IpuBOIUTH MpUMEPBI MyTALIAM,
BCTPEYAOLINXCS Y Pa3HbIX OPTaHU3MOB.
Knaccupunuposate MyTanuu

110 Pa3HbIM OCHOBAHUSIM.

Pasznuyath Ha n300pakeHUX (CXeMax,
TabJIMIAX) TeHHbIE MyTallUH,
XPOMOCOMHBIE MTEPECTPONKH PA3ZHBIX
BUJIOB: JCJICIUH, TyTUIMKALUH,
TPaHCJIOKALIMH, UHBEPCUU; TEHOMHbBIE
MYTallHH.

CpaBHHBaTh MEXKy OO0 MyTaluu
Pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON H3MEHYUBOCTH.
HaspiBaTh npuumHbl MyTalnm,
BBISIBJISAITh UICTOYHUKH (HaKTOPOB-
MYyTarcHOB B OKPYKarOLIEH cpeae
(KOCBEHHO).

[TpuBouTH HhOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKHX PSIIOB U
HACJIEICTBEHHOW N3MEHYMBOCTH

H. 1. BaBusioBa u 060CHOBBIBATh €0
3HAYEHHE JUISl IPAKTUKH CEITBCKOrO
X0341CTBa
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IIpakTuyeckas padora
«MyTanuu y 1po30(huisl (Ha TOTOBBIX

MUKpOIpENnaparax)»
HToro yacos no teme 6
14 | Tema «I'eHeTHKA YesI0BEKa»

14.1 | I'enetnka yenoBeka. 3 Kapuotun uenoseka. Mexnaynaponnas | PackpeiBats conep:kanue TEPMUHOB U
MeTtobl porpamMma MCClIeIOBaHUs FTeHOMa NOHSTHI: CEKBEHUPOBAaHUE, KapTa
MEAUIMHCKOM yesioBeKa. MeTo bl U3yUeHUsl FEHETUKU | XPOMOCOMBI, TPOOaH1, HACJIeICTBEHHbBIE
T€HETHUKU YeJI0BEKA: F€HeaJIOrHYeCKUM, 00J1e3HH (MOHOTEHHBIE, TTOJUTeHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MONYJIILIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHIA.
CoBpeMeHHOE oIpe/Ie/ICHUE FTeHOTUMNA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomomipto I1I[P-ananu3a.
HacnencrBennnie 3a00JIeBaHUS
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0osie3nu yesioBeka. bone3nn

C HacCJIEJICTBEHHOH
MPEeAPaCONIOKEHHOCThI0. 3HAUCHUE
MEIUIIMHCKON TCHETUKH

B IIPEJIOTBPAIICHUU U JICYCHUU
reHEeTHYeCKUX 3a00JIeBaHUI YEJIOBEKA.
MeauKo-reHeTUYeCKOe
KOHCYJIbTUpOBaHue. CTBOJIOBbBIE
kineTku. [loHsaTHEe «TEHETHYSCKOTO

T€HHbIE, XPOMOCOMHBIE), METUKO-
TF€HETUYECKOE KOHCYJIbTUPOBAHUE,
JOPOA0OBAs JUArHOCTUKA, aMHUOLICHTE3.
[lepeuncnisaTh 0COOEHHOCTH U3YUECHUS
TE€HETUKHN YEJIOBEKA U METO/IbI
MEIUIUHCKON T€HETHKHU.
XapakTepu30oBaTh METOAbl U3yUEHUS
T€HETHKHU YeJI0oBeKa (FeHealorHuecKui,
OJIM3HEIOBBIN, IIUTOTCHESTHYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKH,
HOMYJISILIMOHHO-CTaTUCTHYECKHIA ).
OnuceIBaTh LEIH, 3a0a494 U
JOCTHKEHUSI MEXAYHAPOIHON
nporpammsl «['eHOM denoBekay.
Paznuuatek Ha U300pakeHusX (cxemax,
TabJIMIIaX) KapThl XPOMOCOM
(reneTuyeckue, GU3NIECKUE,
CUKBEHCOBBIE).

90




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHUM B 00J1aCTH
PEAAKTUPOBAHUS FEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue pakTOpbl HOBBIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH Cpeibl.
['eneTnyeckas MpeapacIoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpanun

Tabauue! u cxemel: «Kapuortun
4enoBeka», «MeToapl n3ydeHus
IEeHETHKH YelI0BeKay, «['eneTnueckue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTnueckas padora
«CocTaBeHHE U aHAIU3 POAOCIOBHON

OnuchIBaTh METO/IbI COBPEMEHHOTO
OIpEETICHNS TEHOTHUIIA OPraHU3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAHKE, B TOM UHUCIIC

¢ nomoeto [TIP-ananu3a.
XapakTepu3oBaTh HACIEACTBEHHbIC
3a00JIeBaHMs YeI0BeKa U 3a00JIEBaHUS
C HACJIEACTBECHHOM
MPEAPACIIONIOKEHHOCTBIO.
CpaBHUBaTh T€HHBIE, XPOMOCOMHBIEC
00JIC3HU YeJIOBEKa B 00JIC3HU

C HACJIEACTBECHHOM
MPEAPACIIONIOKEHHOCTBIO.
YcTraHaBiIMBaTh B3aUMOCBSI3b MEXKY
HAcCJIeICTBEHHBIMHU 3a00JI€BaHUSIMU

YeJIOBEKA U UX T€HETUUYECKOM OCHOBOIA.

OO0O0CHOBBIBATh 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MIPEIOTBPAIIICHUM U JICYCHUU
HACJICICTBEHHBIX 3a00JICBaHUI
YyeJloBeKa

HToro vyacoB no Teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIC TOHSTHS 1 JloMecTuKanus U CeNeKIusl. PackpeiBath coepkaHre OCHOBHBIX
CEJICKIIUU 3apoKIeHUE CEIIEKIIUU U MOHSTUN: CEJIEKIUS, TOMECTUKAIIUS,

JIOMECTUKALUU. Y YeHHEe
H.M. BaBunosa o LlenTpax

MPUMUTUBHASA CEJICKIINS,
KOMOWHATUBHAS CEJIEKIIHs, COPT,
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MPOUCXOXKICHUS U MHOTOOOpa3us

KyJIbTYPHBIX pacTeHuid. Poib cenexiumn
B CO3/IJaHUU COPTOB PACTEHUM U MOPOJ]

*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH TOMOJIOTHYECKUX PSAIOB

B HACJIEJICTBEHHOW N3MEHYHBOCTH
H.M. BaBuioBa, ero 3HaucHHE

JUTSL CEJIEKITMOHHON PabOTHI.
JlemoHCTpanuu

[Toptpetsr: H. 1. BaBuiios,

N. B. Muuypun, I'. JI. Kapneuenko,
I1. I1. JIykbsinenko, b. JI. Acraypos.
Tabnuiel u cxembl: «LleHTpHI
MIPOUCXOXKICHUS U MHOTO0Opa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHUUBOCTI.
Jlaboparopnasi padora
«M3y4yeHune copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

opoja, IITaMM.
[lepeuncnsiTb OCHOBHBIE ATAIIBI
Pa3BUTHUS CENIEKIUU KaK MIPOIIECCa U
HayKH.

XapakTepu3oBaTh COAECPKAHUE YUCHUS
H. Y. BaBunosa o LlenTpax
MIPOUCXOKICHUS 1 MHOTO00pa3usl
KYJIbTYPHBIX PACTCHUMU.

[TokazbiBath LIEHTPBI MPOUCXOKIECHUS U
MHOT000pa3us KyJIbTypHBIX paCTEHUHN U
LlenTppl JOMECTUKALIMU JOMALIHUX
YKUBOTHBIX Ha KapT€ MHUPA, CBA3bIBATh
MX MECTOIOJIOKEHHUE C OYaraMu
BO3HUKHOBEHUS JIPEBHEUIIINX
[IBWJIN3AIINHN.

CpaBHHMBATH COPT, MOPOAY, IITAMM

C BUJAAMU-POJUYAMH.

OO60CHOBBIBAThH 3HAUCHHE 3aKOHA
TOMOJIOTUYECKUX PSIZIOB B
HacJIeACTBEHHON U3MEHUYNBOCTH

H. . BaBuiioBa 1151 CEEKUMOHHOM
paboTHI.

OnuceIBaTh NEPCHEKTUBBI
JIOMECTUKAIMU U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, IOPOL
JIOMAIIIHUX KUBOTHBIX U IITAMMOB
MUKpPOOPTaHU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BaHHE
IeHEeTHYECKUX

pecypcoB

MeTobI CeNEeKIIMOHHOM PabOTHI.
HckyccTBeHHBIM 0TOOP: MAacCCOBBIH U
WHJMBUAYAJbHBIA. DTaIbI
KOMOWHAITMOHHOW CETICKITHH.
HcnibiTanne nporu3BOIUTENEH

1o MOTOMCTBY. OTOOP MO T€eHOTHUITY

C IOMOUIBIO OLEHKH (peHOTHIIA
MOTOMCTBA M OTOOP IO TEHOTHITY

¢ moMmolinpto aHanuza JIHK.

M cKyCCTBEHHBINM MyTareHe3 Kak METOT
CEJICKIIMOHHOM paboTHI.
PagnanioHHbI 1 XUMHYECKUHT
MyTareHe3 Kak ICTOYHUK MYTalluil

y KyJIbTYPHBIX (hOPM OPTraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUSI U METOJIOB
pexoMOuHanTHBIX JJHK 11 nonyuenus
MCXOJHOTO MaTepuaia JJisl CEJeKINH.
[TonyyeHne NOJUIIONIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkOpoACTBEHHOE CKPENTUBAHMUE,
i nHOpuauHT. HeponctBenHoe
CKpeIllMBaHue, WU ayTOPUJIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rerepos3uca

B cenekuuu. OtnanéHnas
rubpuauzanus. [Ipeononenue

PackpeiBath coqiepkanue TEPMUHOB U
MOHSATUM: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOJIUTEIIN, IKCTEPHED,
OJIN3KOPOJACTBEHHOE CKPEIUBAHUE, UITU
UHOPUJIUHT, HEPOJACTBEHHOE
CKpeIlUBaHUE, WJIU ayTOPUJIUHT, YUCTasI
JIMHUS, TeTepo3uc (THOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBI MyTareHes, pakTopsi-
MyTareHsbl, MOJUILTIOUAbL, OTAANEHHAS
rudpuIu3aIrs, CCKBeHUPOBaHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJIEKIIMU PACTEHUMN U KUBOTHBIX:
UCKYCCTBEHHBIN OTOOD U
TUOPUAU3AITHIO.

CpaBHUBaTh MAaCCOBBIN UCKYCCTBEHHBIN
0TOOP ¢ UHANBUIYATbHBIM, IOKA3bIBATh
VX 3HAYCHHE JJIS CEJIEKIUU
KYJbTYPHBIX PACTEHUM U IOMAILITHUX
YKUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTAIEHHOW THOPUAN3AIINY B CEJICKIIUH.
OnucsiBath onbIT I'. JI. Kaprieuenko

10 TIPEOJIOICHUI0 OECTUIONUS
MEXBUIOBBIX THOPUIOB.

Paznuuatek Ha n300pakeHUsX (cxemax,
Ta0IUIAX) Y OTACIBHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CECKINU PACTEHUMN U
KUBOTHBIX. «3€/1€HAs PeBOIIOYUAN.
CoxpaHeHue 1 U3y4YeHHE TeHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTHAKUAX POAUYEHN JJIsl CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO03SICTBEHHBIX KYJBTYP.
H3zyuenue, coxpanenue u ynpagnenue
2EHEeMUYECKUMU PeCypcamul
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VAVYULEHUSL CYUJECMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem CO8peMeHHbIX
Memo008 HaAYHUHbIX UCCAe00B8AHULL,
nepeoosuvlx uoell U NepCneKmueHbLX
MEeXHON02UIL.

JemoHCcTpanuu

IToprpetsr: H. 1. BaBuiios,

N. B. Muuypus, I'. /1. Kapneuenko,

H. bopnoyr, /1. K. benses.

Ta0auiel 1 cxeMbl: « MeTO bl
cenekumny, «Ornanéunas
rubpuan3anusy, « MyrareHes.
JlabopaTtopHas paGora

«3yueHue MeToI0B CENEKIUU

MPECTABUTENIEN KOHKPETHOTO COpTa U
MOPOJAbI XO35IMCTBEHHO LICHHBIE
PU3HAKHN, HEOOXOMMBIC YETIOBEKY.
XapakTepu30oBaTh POJIb CEIEKIUN

B 00€CIeUYeHNH MTPOI0BOJILCTBEHHON
0e30ITaCHOCTH YeJIOBEUECTBA.
[IprBOAUTH KOHKPETHBIE TPUMEPDI
JIOCTUKECHUU CEJICKIIUU KYJIbTYPHBIX
pacTEHU U TOMAITHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTuyeckas padora
«IIpuBrBKa pacTeHHI».
IKeKypcust «OCHOBHBIE METOBI U
JOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KMUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIUIO, IUIEMEHHYIO epMmy,
COPTOUCHBITATEIbHBIN YUACTOK,

B TEIUIMYHOE XO35ICTBO,

B JJADOpaTOPHIO arpOYHUBEPCUTETA UITH
HAy4HOI'O LIEHTPa)»

Hroro yacos no teme 4
16 | Tema «bHOTEXHOJIOTHA U CHHTETHYECKAs] OMOJIOT U
16.1 | buotexHoOTHsI KaK 1 OOBEKTHI, UCIIOTIB3yEMbIE PackpbiBaTh cosiepkaHue TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIECTOUHBIC U
TKaHEBbIE KYJbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumoHHast OMOTEXHOJIOTHS:
XJIeOOTICUCHHE, TTOTYUCHUE
KHCJIOMOJIOYHBIX MTPOIYKTOB,
BUHOJENHME. MUKPOOMOIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoacCTBO O€MIKa, AMUTHOKHUCIIOT U
BUTAMHHOB.

JleMoHCTpanun

Tabmuib u cxembl: «cnons3oBanne

TIOHSATHN: OMOTEXHOJIOTHS,
TPaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTUYECKUIN CUHTE3,
MUKPOOHOJIOTHYECKAs TEXHOJIOT .
[TepeunciiaTh HampaBICHUS
OMOTEXHOJIOTHH; IICJIH U 3aa4H,
CTOSIITUE TIepe]] OMOTEXHOJOTHEH.
XapaxkTepu3oBaTh OOBEKTHI,
UCTIOJIb3yeMbIC B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTraHU3MEI.

OnuceIBaTh OCHOBHBIC METO/IBI
TPaIUIINOHHON OMOTEXHOJIOTHH U
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MHUKPOOPraHU3MOB B IIPOMBIIUICHHOM
IIPOU3BO/ICTBEY.

JlabopaTopHasi pabora

«3yueHune o0bEKTOB
OMOTEXHOJIOTHMY.

IIpakTnuyeckas padora
«ITonyyeHre MOJIOYHOKUCIBIX
IIPOIYKTOBY.

JrcKypceus «bruorexHomorus —
Ba)KHEWIIAS IPOU3BOAUTENBHAS CUIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTHKCHHSI MUKPOOHOJIOTHICCKOM
TEXHOJIOTHU.

OO0OCHOBBIBATH 3HAUECHHE
OMOTEXHOJIOTUH

IS CEIILCKOXO3SIHCTBEHHOTO
TIPOM3BOJICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CUHTETHUYCCKOMN
OHoJIOTHH

Co3aHne TeXHOJIOTHH U
MHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJZIEpIKAILMX HE BCTPEYAIOIINECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Krnerounas unxxenepus. Meroabl
KYJIBTYPBI KJIETOK U TKAHEW PACTEHHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alus U COMAaTUYECKUN
amOpuorenes. Mcnons3oBanue
raryIOnIOB B CEJIEKIIUU PACTCHUM.
Ilonyuenue MOHOKIOHAILHBIX AHIMUMEIL.

PackpriBaTh comepkaHue TEPMUHOB U
MOHATHI: KJICTOYHAS WHKEHEPHS,
KJICTOYHASI TEXHOJIOTHSI, METOI
KyJbTYPBI KIIETOK M TKaHEH,
TOTHUIIOTEHTHOCTD, IJTFOPUIIOTCHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHATBHOE
Pa3MHOYKEHHE PaCTCHUH, COMaTHYECKasI
TUOPHIM3ALINS, TaIIOU I, THOPUIOMBI,
MOHOKJIOHAJIBLHBIE U ITOJUKIIOHATLHBIE
aHTHTEJIa, METOJT TPAHCIUIAHTAIUH SIJIEp,
KJIIOHUPOBAHHE.

Xapakrepu3oBaTb OCHOBHbIE
HAIPaBJICHUS CHHTETUIECKOMN
OMOJIOTHH.
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Hcnonvsosanue MOHOKIOHATbHBIX U
NOJIUKTIOHAIbHLIX aHmumen

6 meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
ANUEKIETOK U KIIOHUPOBAHUE
’KUBOTHBIX. MeTo | TpaHCIJIaHTallNH
Anep KIETOK. Texnonocuu
0300pO0BIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCEEHHBIX KYAbMYP.
JemoHCTpanuu

Ta6auiel u cxembl: «Knetounas
VHXCHEPUS»

OnuceiBaTh Ha KOHKPETHBIX MMPUMEpax
METO/IbI KJIETOUHOU WHKEHEPUH.
[IpuBOIUTH TIPUMEPHI UCIIOJIH30BAHUS
MOHOKJIOHAJIBHBIX U MOJIUKIOHAJIBHBIX
AHTUTEII B MEJIUIIIHE.

O1eHuBaTh 3HAYCHUE CHUHTETUYECKOU
OMOJIOTHH JIUISI CEIBCKOTO X03SHCTBA U
M€ IULIMHBI

16.3

XpOMOCOMHas U
reHHAs MHKEHEpHUs

XpoMOCOMHas U TeHHAsI HHKEHEPUSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIOCTUKEeHUs u
MIEPCIIEKTUBBI XPOMOCOMHOM 1 TEHHOU
WH)XEHEpUH. DKOJOTUUECKUE U
ATUYECKHUE MPOOTIEMbI TCHHON
WHXXEHEPUH.

JlemoHCTpauuu

Tabnuiiel u cxemsbl: «I'eHHas
HUHKEHEPUS»

PackpeiBath conep:kanue TEPMUHOB U
NOHSATHW: T€HHAs! UHKEHEPUS,
PECTPUKLIMOHHBIE YHIOHYKIIEA3bl
(pecTpuKTasbl), JIUMKUE KOHIBI,
IIJ1a3MUbl, PECTPUKLMS, IATUPOBAHHUE,
TpaHchopMalysi, CKPUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOIM(ULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOIBI PENTPOTYKTUBHOIO
Y TEPANIEeBTUYECKOT0 KIIOHUPOBAHMUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
TEHETUYECKON UHKEHEPUU.
XapakTepu3oBaTh JOCTUKEHUS TEHHOU
VHXECHEPHUH.
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O11eHUBATH YKOJIOTHUECKUE U
ATUYECKHE MPOOJIEMBI KIIOHUPOBAHUS 1
CO3/IaHUsI TPAHCTCHHBIX OPTaHU3MOB,
MIEPCTICKTUBBI PA3BUTHS XPOMOCOMHOM
Y TEHHOU UHXXEHEPHUH

16.4

MenuimHackue
OMOTEXHOJIOT U

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. II[P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeososulx Kiemokx.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHeU couemanuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHLIX BAKYUH C YeEbIO
obecneyeruss KOMOUHUPOBAHHOTU
3awumol om 6030youmeneti OPBU,
YCMAaHO8IeHUe MONEKYISAPHbIX
MEXaHUu3Mo8 ByHKYUOHUPOBAHUSL

PackpsIBath coziepkaHuE TEPMUHOB U
NOHATHUN: MEAULNHCKAS
OMOTEXHOJIOTHS, METaOOJIOMHBIN
aHaJn3, TCHOLICHTPUYECKNN aHAIU3,
[IEpCOHAIN3UPOBAHHASA MEIUIINHA,
pereHepaTruBHasl MEIALIMHA.
XapakTepu3oBaTh METObI
METa00JIOMHOTO ¥ T€HOIIEHTPUYECKOIO
aHaJM3a; UCII0JIb30BaHUE CTBOJIOBBIX
kJ1eToK; [II{P-nuarnocTuky; TapreTHyo
TEpaInio paKa
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PHK-cooepaicawux eupycos,
8bI3bI8AIOWUX 0COOO0 ONACHbIe
3a60/1e6aHUSA YENIOBEKA U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aeaoB U TEM IIporpaMmHoOe coziepKaHue
/i 4acoB oOy4aromuxcs

y4eOHOTO IpeaAMeTa

Tema «3ap0>1c)1eHne " pa3sBUTHUE IBOJIIOIMUOHHBIX HpeIlCTaBJ'leHl/lﬁ B OMOJIOTHM»

11

DBOJIFOIIMOHHAS
teopus Y. JlapBuna

1

OBonmonnonHas Teopust Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHast
nesatenpbHocTh Y. JlapBuHa.
JdemoHcTpauuu

[Toptpersl: Apuctorens, K. JInnueu,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. Krosbe, Y. /lapBuH.

Tabauiel u cxembl: «CucTeMa JKUBOMN
npupoasl (1o K. JIunuero)y,
«JlecTHMIIA JKUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
dhopMupoBaHUs TPUCTIOCOOTICHMIA

Yy PAaCTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa imyremectsus U. Jlapsunay,
«Haxonxu Y. JlapBuna»

PackpriBaTh coziepkaHne TEPMUHOB U
MOHATUM: KpEealluOHU3M, BU/I,
cUCTeMaTHKa, OMHApHAs HOMEHKIIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJ1accu(puKanuu OpraHu3MoB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJISAIbI
Apucrorens, OMienokia, Jlykpeuus
Kapa, JIx. Pes Ha pa3Butue KuBou
MPUPOIBI.

OuenuBath Bkiag K. JIunnes

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3IJISIbI HA BUJT U
sposionuio K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnuecku orieHuBaTh
KPEAIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOLY.

[lepeuncnaTh KyJabTypHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYYHBIE MPEANOCHUIKA
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MOSIBJICHUS SBOJIOLUOHHOMN TeOpuun

Y. /lapBuna.

OnuceIBaTh poJib HICTOPHUUECKOTO
METO/1a.

N3naraTh CyIHOCTb 3BOJIOIIMOHHOMN
teopun Y. [lapBuHa.

HasbiBaTh ocHOBHBIE (aKThl OHOrpapuu
Y. JlapBrHa 1 3TaIbl CO3AaHUS] UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye Cuibl
HBOJIIOLIMY BUIOB
no Y. JlapBuny

JIBIDKYIIIME CUJTBI BOJIIOIIMU BUIOB
no Y. JlapBuHy (BbICOKast
WHTEHCUBHOCTb PA3MHOXXEHUS
OpraHu3MOB, HACJEACTBEHHAs
W3MEHYHBOCTh, O0pKOa

3a CYLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINH 0TOOD).
JdemoHcTpauuu

[loptpert: Y. /lapBuH.

Tabnauib u cxembl: «Dopmbl 6OPHOBI
3a cyuiecTBoBaHue», «Ilopomas
rony6eit», «MHorooOpaszue
KYyJIbTYPHBIX (DOPM KaIyCThD»,

«IToponpl TOMAITHUX YKUBOTHBIX»,
«Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUS ABMKYIITUX CHJT
HBOJTFOITUI

PackpbiBaTh copepkaHue TEPMUHOB U
IOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CylllecCTBOBaHHUE,
€CTECTBEHHBII 0TOOP.

N3narats CyliHOCTb yUeHUS

Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOPE.
XapakTepu3oBaTh JIBHXKYIIUE CUIIbI
ABOJIIOLIMM BUIOB 10 JlapBUHY.
[TpuMeHATh 3HaHUS O IBUKYIINX CUIaX
ABOJIFOLIUU BUJIOB 110 /[apBUHY

J71s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
MOPOJ] JOMAIIIHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTCHUM
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1.3 | ®opmuposanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpeiBaTh coziepKaHne TEPMUHOB U
CUHTETHYECKOU sposronuu (CTD). HeittpasibHas MOHSTUI: TAPBUHU3M, MYTallUH,
TEOPHUH IBOJIFOLIMH Teopust 3BotoIH. CoBpeMeHHas MYTallMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBIICHATH MPUUMHBI KPU3HCA
3Ha4YeHUE PBOJIIOIIMOHHON TEOPUU JapBUHU3MA.
B (hOpMHPOBAHUH €CTECTBEHHO- O00CHOBBIBATh 3aKOHOMEPHOCTh
HAay4YHOU KapTUHBI MUpA. TpaHcpopMalu JapBUHU3MA
JleMoHCTpauMu B CHHTETHUYECKYIO TEOPHUIO IBOJIIOIIUU
IToptpetsi: C. C. UeTBEpUKOB, (CTD).
N. W. llImanprayses, Jlx. Xomnaens, H3maarate ocHOBHBIE TTO0KeHuT CTDO.
H. K. benses. OuenuBatsh Brian I'. Jle @pusa,
Tabmunp! u cxembl: «OCHOBHBIC C. C. YerBepukona,
MIOJIO’KEHHSI CHHTETUYECKON TEOPUU N. . IlImaneraysena, /1. K. bensiesa
SBOJIIOLIN B (hopmupoBanue CTD.
OuenuBath 3HaueHue CTO
B (DOPMUPOBAHUH COBPEMEHHOMN
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUpa
Htoro yacos no teme 4
2 | Tema « MUKPO3BOJIIONNS U €€ Pe3yJIbTAThID»

2.1 | Dransl 3 [Tonynsust Kak 3yieMeHTapHast PackpsiBaTh copiepskaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuIa 3Borolnd. CoBpeMEHHbIE MOHSATHIN: MUKPO3BOJIOLIUS,
nporecca: METO/bI OLIECHKN F'€HETHYECKOTO MaKpO3BOJIIOIUSA, MyTalliy, HOMYJISLIHS,
MHUKPO3BOJIIOLUS U pa3HOo00pa3us U CTPYKTYPbI KOMOMHAIIUW T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLIHUS. nomyssiiuil. IsmeHnenune renoponaa AJIEMEHTAPHOE SBOTIOLMOHHOE SIBJICHUE.
[Tomymsiiust — NOMYJISIUN KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIIOIUIO KaK
AJIEMEHTapHAs ABOJIFOLIMOHHOE SBJICHHE. 3aKOH ATar MOSBJICHUS MPUCTIOCOOIEHUN U

€IMHHUIIA DBOJIIOLIUNA

ICHETHUYCCKOI'O paBHOBECHUSA

BI/I,ZIOO6paSOBaHI/I$I.
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JIx. Xapau, B. BaitnGepra.
JeMoHcTpanun

Tabsuubl ¥ cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmyndainonHas
CTPYKTypa Buaa», «Cxema IposiBICHUS
3akoHa Xapau—BaitnGepray.
JlaGopaTopHasi padora

«BpIsIBIEHNE N3MEHUUBOCTH Y 0CO0OEi
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AJIIEMEHTAPHYIO €IMHUILY SBOIIOLUU.
[lepeuncnaTs NpU3HAKU UACATBHON
HOIYJISIUK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHUS 3aKOHA Xapanu—
Baitn6epra.

[IpuMeHsATh UMEIOIIUECs 3HAHUS

1151 OOBACHEHHSI TPUYUH U3MEHYUBOCTHU
y oco0ei 0JTHOTO BUAA

2.2

DIIeMEHTapHBbIE
(akTOpbI HBOJIIOLUN

DneMeHTapHble PaKTOpbI (ABUKYILNE
CHUJIBI) IBOJIIOIIMH. MyTaIrmoHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTD. [Ipeiid renos —
Clly4yaliHble HEHANPABJICHHBIE
W3MEHEHHMS 4acTOT aJIIeNnen

B nonyJsinusx. DpQext ocHoBaTENS.
Apgexm 6ymwviiouHo20 copviuKa.
CHudiceHue 2enemuyecko2o
PA3H000pa3Us: NPUYUHBL U CLeOCMBUSL.
IIpossnenue aghgpexma opeiigha cernos
8 OONLUUUX U MANBIX NONYTAYUSX.
Murpauuu. M3onsuus nomyisuui:
reorpaduyeckas (IpocTpaHCTBEHHA),
Oounonornyeckas (penpoyKTUBHAS).
JdemoHcTpauuu

Ioptpertsi: C. C. YeTBepHUKOB,

2. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MTOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPAIAH, U30JISIIUA, TeorpapuiecKkas
(TIpocTpaHCTBEHHAs ) U30JISIIHS,
ounonornyeckas (penpoyKTUBHAS)
m3oJisus, dp ekt ocHoBaTes, dPp ekt
OYTBIJIOUHOTO TOPJIBIIIKA.
XapaxkTepu3oBaTh AIEMEHTAPHbIE
(baKTOpPBI (IBHKYIIHE CUITbI) SBOJIOLUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUCHHUSI.

OOBSICHATH IPUYHHBI HEHATPABIIEHHOTO
JNEUCTBUA JIEMEHTAPHBIX
HBOJTFOITMOHHBIX (haKTOPOB.

[IpuMeHSTh UMEIOIIUECS 3HAHUS
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Tabauubl ¥ cxembl: «JIBHKyIIUE CHITBI
IBOJIIOIUIY, « DKOJOrH4YecKas
V30U TIOMYJISILIUKA CEBAHCKOM
bopenny, «['eorpadudeckas n30ISIHSA
JIMCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIBI JAyPCKOW»,
«lTormynsiuMOHHBIE BOJTHBI YACIEHHOCTH
XHUIIHUKOB U KEPTB)»

O IBIDKYIIHMX CHUIIAX 3BOJIOIIH
JUTs OOBSICHEHHSI PUYHH pa3Hoo0pas3us
reHoQoHIa MOMyJISALIUN OJHOTO BHIa

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOIAN
(hakTOp PBOJIIOIUU

EcrectBennsbIit 0TOOp —
HaIpaBJISIOMUN (HaKTOP SBOTIOIHUH.
@DOpMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIINNA, CTAOMIH3UPYIOIIHA,
pasphIBatOIni (IU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIMATBHOTO MTOBEICHUS
KUBOTHBIX.

JeMoHcTpanun

Tabanie! 1 cxeMbl: «CxeMa JeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUE,
«HIycTpUANbHBINA METAHU3MY,
«OKuBbIE HCKOITaeMBbIE)»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSATHI: €CTECTBEHHBIN 0TOOD,
JBIDKYIIUN 0TOOp, CTA0MIU3UPYIOIIHIMA
0oTOOp, pa3phIBaroNIUil 0TOOP, MOJIOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HATPABJISIFOIIYIO CUTY
HBOJTIOIUH, €T0 (hOPMBI.

Paznmuate opMBI €CTECTBEHHOTO
0TOOpa B MOMYJIAIUIX, IPUBOJIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATB PEATOCHUTIKHY JIJIS1 IEHCTBUS
JBIDKYIIEH U CTaOUIN3UpYIoIIe Gpopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
oT0OOpa, eNaTh BBIBOIBI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHSATh UMEIONITUECS 3HAHHS

0 €CTECTBEHHOM OTOOpE

111 OOBSICHEHUS TPOLIECCOB,
MIPOUCXOSIINX B IOMYJISAIUSAX BUIOB
OpraHu3MOB

2.4

[TpucnocobaeHHOCTh
OpraHHU3MOB Kak
pe3yJbTaT
MUKPO3BOJIIOLUN

[Ipucnoco61eHHOCTh OPraHU3MOB KakK
pe3ynbTaT MUKPOIBOJIOLIMH.
Bo3HukHOBEHME MTPUCTIOCOOTICHUIA

y opranu3moB. ApomMop¢o3bl U
uauoaaantauuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OPTraHU3MOB:
Moposiornueckue, GU3n0IOrHIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCHUTENBHOCTH IPUCTIOCOOIEHHOCTH
OpPraHU3MOB.

JleMoHcTpanun

TabauIIbl U CXEMBI:
«IToxpoBUTENBCTBEHHAS OKpACKA
KUBOTHBIX», «[Ipenympexnaromas
OKpacka *UBOTHBIX),
«DU3n0NOrNYecKue aganTaluum,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCHUTEIILHOCTD.
Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKIIMY HACEKOMBIX; Uydelia MTHILl U
3BEpEN ¢ MPUMEpPaMHU Pa3IMYHbIX
MIPUCTIOCOOTICHUIA.

PackpbiBaTh cosiepskanue TepMUHA
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA AN TaIHsl.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
MPUCTIOCOOJICHUI OPraHU3MOB
(Mopdonornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, ITOBEACHUCCKHE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUH Y OPTraHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
WJIN0AIANTAlUN Y PACTEHUN U
KUBOTHBIX.

OOBICHATH pOJIH ApOMOP(O30B

B OCBOCHHUU OPTaHU3MaMH HOBBIX CPEJT
oOuTaHusl.

OOBSICHATB POJIb HIMOATATI TAIIHH

B [IPUCIIOCOOICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
JIoKa3bpIBaTh OTHOCUTEJBLHBIN XapAKTED
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTH
MIPUMEPHI OTHOCUTEIIBHOCTH a1 TaIHi.
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JlabopaTopnasi paGora
«IIpucnocobieHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1I€JIECO00PA3ZHOCTHY.
JlabopaTtopHnas paGora

«M3yuenue apoMopo30B u
WIMOAQJAITAllui Y PACTCHUHN U
KUBOTHBIX»

PackpeiBaTh 3HaUCHHE IBUXKYIIUX CHII
ABOJIFOLMU B (DOPMUPOBAHUU
MIPUCTIOCOOTICHHIA

2.5

Bun, ero kpurepuu u
CTpyKTypa

Bup, ero kpurepuu u CTpyKTypa.
JdemoHcTpauuu

Tabnuib! u cxembl: «Kpurepuu Buaay,
«Bunpi-gBoiiHUKN», « CTpyKTYypa BUIa
B [IPUPOJIEY.

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uydelia TUIl U
3BE€pEU pa3HbIX BUJIOB.
JlabopaTropnasi padora

«CpaBHeHHME BUIOB

10 MOP(OJIOTUUECKOMY KPUTEPUIOH

PackpriBaTh conep:xaHue TEPMUHOB U
MOHATHH: BUJ, KpUTEPUH BHUJIA,
moauMop¢r3M, BUJIBbI-IBOMHUKH, apea,
AKOJIOTMYECKasl HUIIIA, TTOMYJISIIHSA,
BUJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
SHJEMHUKH, TOJABUbL, SKOTHIIBI.
XapakTepu3oBaTh KPUTSPUH BHJIA
(Mopdosiornyeckuii, reHeTUUECKUM,
OMOXUMHUYECKUM, TeOrpapuUecKui,
AKOJIOTHYECKUM, OMOXUMHUYECKHUI).
OOBSACHITH HEOOXOIUMOCTD
MCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JJIs1 ONIPEACIICHUS BUIOBOI
MPUHA/JICKHOCTH OpraHU3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHUBUIOBBIC TPYTIITUPOBKH.
OOBSACHSTH MPUYUHBI CYIIICCTBOBAHUS
MOHO- ¥ IOJINTUITUYECKUX BUJIOB.
CpaBHUBATH BUJIBI 10
MOP(OJIOTHIECKOMY KPUTEPHIO
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2.6

Bunoob6pa3oBanue kak
pe3ynbTar
MHKPOIBOITIOIHH.
CBsi3b
MUKPOIBOJIOINH U
AMUJEMUOJIOTHH

BunooOpa3zoBanue kak pe3yiabTat
MUKPOAIBOTIOIMU. M305msius —
KIIt0ueBOM (paKTop BUA00Opa30BaHUS.
[Tytu 1 cioco6b1 BuI000Opa30BaHUS:
ajutonarpuyeckoe (reorpaduieckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JmuTensHOCTh
ABOJTIOITMOHHBIX TTPOIIECCOB.
Mexanusmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BOIONIMOHHOM OHOTIOTUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
(dbopMHUpOBaHUS YCTOWYHNBOCTH

K aHTUOMOTHUKAM U CTIOCOOBI 00pHOBI
C HEHu.

JdemoHcTpanuu

Tabauiel 1 cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHue TPEX BUIOB
JTaHIBIIIEH», « IKOJIOTHIECKOe
BUJI000pa30BaHNE BUOB CHHUID,
«ITommmon el pacrenniny, «KamycrHo-
pPEeACUHBIN THOPUITY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUI: BUI00Opa30BaHKE, H3OJISIIHS,
KODPBOJIIOLIHS.

XapaKkTepru30BaTh BUI000pa30BaHNE
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBSICHATH POJIb U30SLUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh Pa3IMUHbIE CITOCOObI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BABIINXCS PA3TMIHBIMU
CIOCOOAMH.

[IpuMmeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JJIs1 OOBSICHCHHS
MPUYUH MHOT000Opa3usi BUJIOB.
OOBsICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTCHOB

K aHTHOHMOTHKAM
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Oo6opynoBanme: repOapuu pacTeHHA
OJIM3KUX BUIOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCOOAMHU

HToro yacoB 1o teme 14
3 | Tema «Makpo3BooLus U €€ pe3yJabTaTbDy
3.1 | MakposBosTrorusI. 1 MeToabl n3y4eHHsI MAaKPOIBOJIIOLUH. PackpeiBaTh coepkaHnne TEPMUHOB U
[TaneonTomornyeckue [TaneoHTONOrMYECKHE METOABI MOHATUI: MAaKPO3BOJIFOLIUS
METO/Ibl U3YUCHUS u3ydeHus 3Bosronuu. [lepexonnsie (punorenes), nepexoaHbie GOPMBI,
HBOJIIOLIMH (GopMbI U GUIOTEHETUYECKUE PSIAbI (uUIOoreHeTuYEeCKue pAbl,
OpPraHHU3MOB. MAJI€OHTOJIOT U
JeMoHcTpanun XapakTepu30BaTh MAKPOIBOIIOLHIO KaK
TabJuIIbI ¥ CXEMBL: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DUITOTEeHETUYECKU I P JIOIIAN, KPYIHBIX TAKCOHOMUYECKUX €/IMHUIL.
«ApXxeonTepukcy, «3Bepo3yonie OOBACHATH 3HAUCHUE
aiepb, «Crerouedanbn, MAaJICOHTOJIOTUHYECKUX UCCIIET0BAHUM
«Punnopute», «CeMeHHbIE 11 TIOJTy4€eHHUs (PaKTOB HBOJIIOLIUU
NAnOPOTHUKI. OpPraHHU3MOB.
O0opyaoBaHHe: KOJUIEKINH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsSKA HCKOTIAEMBIX OTHOCALIMXCS K IEPEXOAHBIM (POpMaM.
OCTAaTKOB OPraHU3MOB HasbiBaTh rpymnmnbsl OpraHu3MoB,
JUTSI KOTOPBIX BOCCTAHOBJICHBI
(UITOTeHETUYECKUE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO’BOJIIOIIMU 1 MUKPOABOJIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue meTo bl u3yueHust | PackpbiBaTh cojiepkaHue TEPMUHOB U
METO/IbI U3yUYECHUS sBoitoMU. CpaBHEHUE (PIIOPHI U HNOHSTUN: Onoreorpadus, YHIAEMUKH,
ABOJIIOLIMH (ayHbI MATEPUKOB U OCTPOBOB. PEJIUKTBI.
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buoreorpaduyeckue o6nactu 3emiu.
Buapi-sHIEMUKY U PETUKTHI.
JeMoHcTpanun

TaGauIIbl U CXEMBI:
«buoreorpaduueckue 30HbI 3eMIINY,
«/pei( KOHTUHEHTOBY», «PEeTUKTBDY.
Oo6opynoBanme: repoapun; KOJUICKITUU
HACEKOMBIX

OO60CHOBBIBATh 3HAYEHUE
ouoreorpaduu 11t U3y4EHUS
HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnars Ouoreorpaduyeckue
o0acTu 3eMJIi U OOBSCHATH PUIHHBI
WX BBIJICIICHUSI.

CpaBHuBath Quiopy u hayHy MaTEpUKOB
U OCTPOBOB, PACTCHUS W KUBOTHBIX
pa3HbIX Ouoreorpaguueckux 00IacTei.
[TpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHIEMHUKOB.
OOBSICHATH IPUYUHBI COXPAHEHUS
BUJIOB SHJIEMUKOB U «OKHBBIX
HCKOTIAEMBIX»

3.3

DOMOPUOTIOTUYECKUE U
CPaBHHUTEIIHLHO-
MOP(OJIOTHYECKUE
METO/IbI U3YICHUS
HBOJIIOIIUU

OMOpPHOJIOrMYECKUE U CPABHUTEIIBHO-
Mop(hoI0THUYEeCKUE METO bl U3YYCHUS
sBoIIIOIINH. | eHeTHYeCKHEe MEXaHU3MBI
HBOJIIOIIMY OHTOTE€HE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBILIECTB.
["'oMonioruyHbIe U aHATIOTUYHbBIE
oprassl. PyinMeHTapHbIE OpraHbl U
aTaBU3Mbl. MoOJEKyIsIpHO-
reHeTUYeCKue, ONOXUMUYECKUE U
MaTeMaTHYECKHUe METO bl U3yUCHUs
HBOJIIOLIMU. | 'OMOJIOTHYHBIE TE€HBI.
CoBpeMEHHBIE METO/1bl TOCTPOECHMUSI
(pUIIOreHETUUECKUX JIEPEBHEB.

PackpeiBaTh copepkanre TEPMUHOB U
MOHATUI: AIMOpuUoorus, Mmopdoiorus,
TOMOJIOTUYHBIC M aHATIOTUYHBIE OPTaHbl,
PYJIUMEHTHI, AaTAaBU3MBbI, OMOXHUMHUYECKasI
rOMOJIOTHSL.

XapakTepu3oBaTh SMOPUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUUYECKHEe, MAaTeMAaTUYECKHE
METO/TbI U3YUCHHSI SBOFOIIH.
OOBsICHATH 3HAUCHHE DMOPHOJIOTHH,
CpaBHUTEIBHOU MOP(}OIOTrHH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTaIlUX W SBOIIOLMS
T€HOMOB.

JeMoHcTpanun

[Hoptperst: K. M. bap,

A. O. Koanesckuii, @. Mrosuiep,

D. I'ekkenb.

Tabymibl 1 cxeMbl: «HadanbHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHBIX JKMBOTHBIX),
«["oMONIOTHYHBIC ¥ aHAJTOTUYHBIE
opra"b», «PyaIuMeHThI», « ATABU3MBID»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IITAMITaH3E).

O0opyaoBaHme: KOJUICKIINH,
repoapum, MyJISDKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoOB U aTaBU3MOB

OmonHGOPMATHUKH SISl U3yUCHHS
ABOJIFOLIMU OPTaHU3MOB.

OuenuBate Bkiag A. O. KosajeBckoro
B Pa3BUTHUE IBOJIIOIIMOHHOTO YUCHUSI.
OnuceIBaTh FTeHETUYECKHUE MEXAHU3MBI
ABOJIIOIIMM OHTOTE€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

y OpraHu3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIIIL.

[IpuBOANTH IPUMEPHI OMOXUMHUYECKOU
Y TEHHOW TOMOJIOTHH.

OnenuBarh 3HaueHUE OMOMHGOPMATUKHI
JUISL U3yYEHUs 3aKOHOMEPHOCTEN
ABOJIIOIUU

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBONIOLMU. [Ipunyun cmenvl yHKyuil.
HeoGpaTtumMocTs 3BOIONNH.
AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMIOB SBOTIOLINH.
JdeMoHcTpauuu

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPaTUMOCTB IBOJIIOIUH, a/IalITUBHAS
paauarus, HEpaBHOMEPHOCTb TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE TJIABHBIX
HaIIpaBJICHUMI YBOJIIOLUH.
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Tabauusl 1 cxembl: «I TaBHBIE
HaIlpaBJIEHUs 3BOIIOLUNY, «OO01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHIY

AHanum3upoBaTh IPUUMHBI YEPETOBAHMS
IJIaBHBIX HAIPABJICHHUH 3BOJIOLNH.
[IpuBOANTH PUMEPHI POUCXOKICHUS
OpraHUu3MOB OT
HECIEUNAIU3UPOBAHHBIX MPEJIKOB U UX
IIPOTPECCUPYIOLIEH CIIEHNATIN3ALINH.
OOBICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB BOJIFOLIUU.

[IpuBOINTH IPUMEPHI AAAITUBHOM
paauanuy y OpraHu3MoB.

OOBICHATH NPUYKUHBI HEOOPATUMOCTH
ABOJIIOLIMH

HToro yacoB 1o Teme 6
4 | Tema «IlpoucxoxaeHue u pa3BUTHE KU3HU HA 3emJie»
4.1 | T'unote3nl 2 HayuHbie TunoTe3pl MpOUCX 0K ACHUS PackpsiBaTh copepkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emiie. AOUOTeHes3 U
nancnepmus. Jlonaydnsie
MIPEJCTaBIICHUS O 3aPOKICHUH KU3HU
(xpearonusm). ['unoresa
MIOCTOSIHHOTO CaMO3apOKICHUS KU3HU
U €€ ornpoBepkenue onbitamu O. Penu,
JI. Cnannanuanw, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsi: @. Penu, JI. Cnannanuanu,
JI. ITacrep.

MOHATHUI: KpEallnOHNU3M, BUTAJTN3M,
naHcrnepmusi, abuOTeHes.

W3naraTh HayYHBIC TUITOTE3BI K TEOPUHT
MIPOUCXOKJICHUS KU3HHU Ha 3eMIIe.
OnuenuBath Bknag @. Pean,

JI. Cnannanuanu, JI. ITactepa

B (hopMUPOBaHKME HAYYHBIX B3TJISI0B
Ha TIPOUCXOXK/ICHUE KU3HUA Ha 3eMIIe.
[lepeuncraTh cTaauu pa3BUTHS )KU3HU
Ha 3emie, COTIIAaCHO TeOpHH OMOMo33a
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Tabanup! 1 cxeMbl: «CxeMa onbITa
@. Peany», «Cxema onwita JI. [Tactepa
110 U3YUYEHUIO CaMO3apOXKICHUS
YKU3HI

4.2

OcHOBHBIE 3Tanbl
HEOPraHUYECKOU
ABOJIIOLIUU

OcCHOBHBIE 3Talbl HEOPTaHUYECKOMN
spomonuu. [lnanerapnas
(reosioruyeckast) IBOJIIOLIMS.
XuMuueckast dBOIONHUS. AOHMOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OneiT C. Muiepa
u I'. FOpu. O6pazoBanue noJmMepoB
n3 MmoHoMepoB. KoanepBarnas
runore3a A.W. Onapuna, runoresa
nepBuyHOro 0ynpoHa JIx. XonaeiHa,
reHetnueckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopmupoBaHue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

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

A. W. Onapun, [[x. Xonmaeiix,

I'. Ménnep.

Tabauiel U cxembl: «Cxema omnbITa
C. Munepa, I'. FOpu», «Otansl
HEOPraHWYECKON SBOIIOLIAN.

PackpriBaTh coziepKaHne TEPMUHOB U
MOHSATUM: T€0JOTUYECKasi SBOJIOLUS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAsS aTMOCc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIlbI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUYECKHI COCTAB
NEepBUYHON aTMOc(epbl 3eMIIH.
OuenuBatb Bknag C. Muepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKACHUE )KU3HU Ha 3eMIIe.
OnuceiBaTh yCIOBHS, HEOOXOIUMBIE
JUIST aOMOTE€HHOr0 CHUHTE3a
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE ITpUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKJIN MPOLECCHI
T€HETUYECKOT0 KOIMUPOBAHUS U
dhepMeHTaTUBHASI aKTUBHOCT.
OO60CHOBBIBATh HEBO3MOKHOCTD
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BupryaiabHas 1adbopaTopHasi padora
«MopnenmupoBanue oneIToB Musuiepa—
Opu no n3zydeHnto abuoreHHoro
CHUHTE3a OPTaHUYECKUX COCAUHECHUN

B MIEpPBUYHON aTMOchepe»

MTOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emite

4.3 | Ucropus 3emin u Hctopust 3emiin 1 METOIbI €€ PackpbiBaTh cojiep>kaHie€ TEPMUHOB U

METO/IbI €€ U3yUCHUS n3yuyeHus. ickonaeMple OpraHMuecKue | MOHATHN: T€0XPOHOJIOTHS
ocraTku. ['eoxpoHoIorus u €€ MeToabl. | (OTHOCUTEIbHAs, A0COIIOTHAs),
OTtHOcuTENbHAS U a0COJIFOTHAS OKaMCHEJIOCTH, METOJIbI
reoxpoHosiorus. 'eoxpoHosornyeckas | reOXpOHOJIOTUHU, T€OXPOHOJIOTHYECKast
HIKaja: S0HbI, Pbl, IEPUO/IbI, FTIOXH. 1IKaja: S0HbI, 3Pbl, IEPUOJIbI, STTOXHU.
JdemoHCcTpanuu XapakTepu30BaTh METObI U3YUCHUS
TabauIIbl U CXEMBI: HCTOPUH 3EMIIU.
«I"e0XpoHOJIOrMYECKas IIKaIa. ITepeuncisaTh pa3aessl
Oo6opynoBanme: KOJUICKIIUU r€OXPOHOJIOTHYECKOM ITKAIIBI.
OKaMEHEJIOCTEH, TTOJIC3HBIX O1eHnBaTh 3HaUCHUE NCKOMMAaeMbIX
HCKOIIA€MbIX; MYJIS’KM OPTaHUYECKUX OCTATKOB JIJIsl U3y4YEHHUSI UCTOPUH
OCTaTKOB OPraHU3MOB. Pa3BUTHS )KU3HU HA 3eMJIe.
JlabopaTropnasi padora OOBSICHATH XapaKTep pacupeieIeHUs
«/3yyeHure u onMcanne NCKOMaeMbIX HMCKOTIaeMbIX OCTAaTKOB B 3€MHOM KOpe.
OCTAaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBATH METOIbI A0COTIOTHON U

OTHOCHUTEILHON Me0XpOHOJIOTUN
4.4 | HayanbHble dTAlIbI HauanbHble 3Tarbl opraHuyecKoiu PackpwiBaTh copiepskaHue TEPMUHOB U
OPTraHUYECKON sBomtonuu. IlosiBieHne v 3BOIIOINSA MOHSITUH: «IIOCIEAHUNA YHUBEPCATbHBIN
DBOJIIOIIIH MEPBBIX KJIETOK. DBOJIOIIHUS oO11IMii TPeI0K», OJTHOKIIETOUHBIC

MeTaboan3Ma. BosHHKHOBEHNUE MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

OpTaHU3MBbl, POKAPUOTHI, SYKAPHUOTHI,
CUMOMOreHes.
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OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emiie coobuiecTB. CTpOMATOJIUTHI.
[IpokapHuOThI U DYKapUOTHI.
[IpoucxoxeHne 3yKapuoT
(cumbuorenes). DBOMIOIUOHHOE
MIPOHUCXO0K/IEHUE BUPYCOB.
JeMoHcTpanun

Tabauiel u cxembl: «HavaabHbIE STaMbI
OPTraHUYECKOM IBOIIOIUNY, «CxemMa
00pa3oBaHUsI 3YKapUOT MMYTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYAJIbHbBIE ATAIIbI
OPTraHUYECKOUN IBOJIOLUU.

[IpuBoauTH NMpUMEPHI apoMop(HO30B
MEPBBIX OJJHOKIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTENbCTBA TUIIOTE3bI
CUMOHOreHe3a.

JloKka3bIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHAPUN U TUIACTHU]L, UX
MPOUCXO0XKJIEHHE OT MPOKAPUOTUYECKHUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYECHUN
BO3HMKHOBEHUS (DOTOCHHTE3A,
(dbopMupoBaHus sSApa i JajdbHEeHIIero
Pa3BUTHSA )KU3HU HA 3eEMIJIE.
XapakTepu3oBaTh TUIOTE3bI
IIPOUCXO0KIEHHSI BUPYCOB

4.5

DBOJIIOIUS DYKaApUOT

[Ipoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[Moptpert: U. 1. MeuHUKOB.

Tabauiel u cxembl: «HayaabHbIE STaIbI
OpraHuyecKkoil 3Boonumny», «Crucrema
YKUBOU MPUPOIBD)

PackpeiBaTh CofiepKaHUE TEPMUHOB U
MOHSTHIA: TPOKAPHUOTHI, SYKAPHOTHI,
MHOTOKJIETOYHOCTb, CIICIIHATH3aLHS
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTh 0COOCHHOCTH
HYKAPUOTHYECKUX U MIPOKAPHOTUICCKUX
OpPTaHU3MOB.

Ha3spiBath 0OCHOBHBIE apOMOPGHO3BI
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DYKapUOT U OLIEHUBATh UX 3HAYCHUE IS
JAIbHEUIIET0 Pa3BUTHUS KU3HU

4.6 | OCHOBHBIE 3TAIIbI OcCHOBHBI€E 3Tanbl 3BOJIOLUYU BEICHINX | PackphIBaTh coAep:kaHUE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOp(}O3bI MOHSATUHN: BOAOPOCIH, PUHUO(PHUTHI,
pPacTUTEIILHOTO MUPA pacteHuil. BbIxoj pacTeHuii Ha Cymly. | MXH, TAaIOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, 0eCIooe
pactenus. [IporicxoxkaeHne IIBETKOBBIX | MTOKOJIEHHE (CIIOpodHUT), T0JI0BOE
pacTeHuil. nokoJjieHue (raMeTodur).
JleMoHCcTpan UM [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabuiibl u cxemMbl: «ApoMOpQO3bI ABOJIIOLIMH PACTUTEIBLHOTO MUPA.
pacteHui», «Punnoursy, HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, PAcTEHHI U OLIEHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIINY, ABOJIIOIIMOHHOE 3HAYEHUE.
«Mxwm», «ITanopoTHUKN, CpaBHUBaTH 0COOCHHOCTH CTPOCHUS
«I"onmoceMmeHHBbIe pacTeHus», «Oprauel | pacTEHHUI pa3HbIX OTACIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHbBIX OTJIETIOB.
IpakTnueckas padora
«M3yueHne 0coOEHHOCTEM CTPOSHHUS
pPAaCTEHUHN PA3HBIX OTECIOB)

4.7 | OcHOBHBIE dTAIbI OCHOBHBIE 3Tarbl BOJIOIUU PackpwiBaTh copiepskaHue TEPMUHOB U

9BOJTIOIIAN KUBOTHOTO
MHpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd 036l JKHBOTHBIX. BeHacKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHSTUI: TPOCTEUIIINE, TIITACTUHYATHIE,
KUIIEYHOIIOJIOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULLBI,
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IIepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb
B BOJI€. DBOJIIOLHUS T03BOHOYHBIX.
[Tpoucxoxaenne ambpuoOuii u
pentunui. [Ipoucxoxaenue
MJIeKONUTAOMUX U nitull. [Ipunimn
KJroueBoro apomopgosza. OcBoeHue
0€eCrO3BOHOYHBIMU Y TTO3BOHOUYHBIMU
KUBOTHBIMH CYIIU.

JeMoHcTpanun

Tabnuibl U cxeMbl: «Cxema pa3BUTUS
KUBOTHOTO MUPa», KApoMop(]o3bl
KUBOTHBIX», «[IpocTeimme»,

«Kumreunononoctaeiey, «llmockue
yepBu», «UaeHucToHorue», «Poioby,
«3eMHOBOIHEICY,
«IIpecmpbikarommecs», «lITuipn,
«MIekonuTaromnme.
Oo0opynoBaHue: KOUICKIIUU
HACEKOMBIX; BJIAXKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUICKITUH UTJTIOKOKHX; CKEIICThI
MO3BOHOYHBIX )KUBOTHBIX; Uy4eJsia MTHI]
Y 3BEPEN.

IpakTnueckas padora

«M3yueHune 0coOEHHOCTEH CTPOCHHUS
IMO3BOHOYHBIX JKMBOTHBIX)

MJIEKOIUTAIOIINE, SKTOAEPMA,
DHTOAEPMA, ME30J€pMa, ABYCTOPOHHSSA
CUMMETPHUS, TEINIOKPOBHOCTb.
[lepeunciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH KUBOTHOTO MHpA.
Ha3zpiBaTh OCHOBHBIE IIpEaJanTallUH,
CIIOCOOCTBOBABILINE BBIXO/1Y KUBOTHBIX
Ha CyIy.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHON CUCTEMBI JIJIsl IPUCTIOCOOIECHHUS
YKUBOTHBIX K YCIIOBHSIM OKpPYXKarolen
Cpenpbl.

OOBICHATH MPUUUHBI 3BOJTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MIEKOTUTAIOIIUX
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4.8

Pas3Butue xxn3uu
Ha 3emiie

PazBuTHe xU3HU Ha 3emiie 1o 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
ITaJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
re0JIOTHYECKHX MporieccoB. [1osBeHne
Y PaCLBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: ero ycioBUs U
BJIMSTHUE HA Ta30BBIM COCTaB
aTMoc(ephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHAE KPU3UCHI ITPOULIOTO.
[IprunHBI ¥ CAEACTBUSA MAaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBI
AKOJIOTUYECKUN KPU3HUC, ET0
ocobennoctH. [Ipo6iema coxpaHeHus
O6uopazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuiibl u cxembl: «Pa3BuTue )xu3HU
B apXEUCKOu 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButue
YKA3HU B NTAJIEO030MCKOU 3pe»,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KAMTHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxebaKkTepuu,
[IMaHOOAKTEPHH, POTEPO3OH,
nanaeo3om, KeMOpHil, OpJOBUK, CHITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUO(DUTHI,
PaKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
OeJIeMHUTHI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTreH,
AHTPOIIOTE€H, MACCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTh MEXKY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMHU KJIMMAaTa U MpoLeccaMu
B JKMBOU MPUPOJIE.

OOBSACHITH MPUYUHBI PacIBETa
CUCTEMATHYECKHUX TPYIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanM3upoBaTh PUYUHBI U CJICICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3spiBath 0OCHOBHBIE apOMOPGHO3BI
PACTEHHI U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI TEPEXOTHBIX
dbopM opraHu3mMoB.
AHaIM3UPOBATH ITyTH PEIICHHSI
pOOJIEMBI COXPaHEHHUS
O6uopazHooOpasus Ha 3emJie

4.9

COBpCMCHHaH CHUCTCMa
OpraHU4YCCKOro Mmupa

CoBpeMeHHas cucTemMa OpraHu4eCcKOro
mupa. [IpuHuuns! knaccudukanum
opranu3MoB. OCHOBHBIE

CHUCTEMATUYECKHE TPYIIIIBI OPraHU3MOB.

JdemoHcTpauuu
Tabsuubl u cxembl: «CoBpeMeHHas
CHUCTEMA OPraHUYECKOro MUpa

PackpeiBaTh cofiepykaHUE TEPMUHOB U
MOHSITHI: OaKTEepHUH, apXeH, BHICIITIE
pacTeHus, 3eIEHbIe BOJOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBUIHBIE, TATTIOPOTHUKOBHUIHEIE,
XBOIIIEBUIHbBIC, TUIAYHOBUHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEUHOTIOJIOCTHBIE,
MJIOCKUE YePBU, KPYTJIbIE YEPBU,
KOJIbUATHIC YEPBH, WICHUCTOHOTHE,
MOJITFOCKH, UTJIOKOKUE, XOPIOBbIE,
rpuOBbI, TUITAHHUKUA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOT0 MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMAaTHYECKHE
IPYIIBI OPTaHU3MOB.

OOBSICHATD MPUHITUTIBI KJTACCU(DUKAITUU
OpPTaHU3MOB.

[lepeuncnsiTb OCHOBHBIE TPU3HAKU
MPOKAPUOT, PACTECHUM, )KUBOTHBIX,
rpuOOB, KPaCHBIX U OYPBIX BOJAOPOCIIEH.
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[IpuBOIUTH IPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKHUX IPYTII
OpraHU3MOB

HToro yacoB 1o teme 15
5 | Tema «IIpoucxo:xaeHue 4eji0BeKa — aHTPONOTeHEe3»
5.1 | AuTpomnosorus — 1 Paznensl v 3aaun aHTPOMOJIOTUH. PackpsiBaTh coziep:kaHuE TEPMUHOB U
HayKa O YeJIOBEKE MeTtoabl aHTPOMOJIOTUH. MOHSATUM: aHTPOMOJIOT S, MOP(OJIOTHS,
JdemoHcTpauuu AHTPOIIOrEHE3, AaHTPOIIOMETPHUS,
Tabnuibl u cxeMbl: «MeTo b PEKOHCTPYKIIUS, apXEOJIOTHS,
AHTPOMOJIOTHUI. STHOrpadus.
ObopynoBanmne: MyJsiKu HaspiBaTh pa3aensl ¥ 3a1a4u
OKAaMEHEJIOCTEN, IIPEIMETOB AHTPOMOJIOTUH.
MaTepHUAIbHOU KYJIbTYPHhI IIPEIKOB XapakTepu3oBaTh METO/IbI
yenoBeka; otorpaduu HaX00K AHTPOITIOJIOTUU U CPABHUBATH UX MEXKY
MCKOIIa€MbIX OCTAaTKOB YEJIOBEKA co0o0ii.
BriensaTs BOnpoCkl 3BONIOLHAH
YEJI0BEKa, UCCIIEAYEMBIE IIPU TOMOILLN
Pa3IMYHBIX METOJIOB
5.2 | Pa3sButue 1 CraHoBieHuUE NpPeCTaBICHUI PackpsiBaTh copepkaHre TEPMUHOB U
MPEJCTABICHUI 0 IPOUCXOXKAEHUH YEJIOBEKA. MIOHSITUI: AaHTPOTIOTEHHAs TEOPHS,
O IPOUCXOXKIAECHUN Penurno3snsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
YEeJI0BEKa CoBpeMEHHBIE HAYYHBIE TEOPHHU. OuenuBath Bkiaa Y. lapBuna

JdemoHcTpauuu

IHoptper: Y. [lapBuH.
Tabauip! 1 cxeMbl: «MeToabI

AHTPOIIOJIOTHUI).

B Pa3BUTHE MPEICTABICHUI

O IPOUCXOXKIECHUHU YEIIOBEKA.
ApryMeHTHPOBAHHO KPUTUKOBATh
PEIUTUO3HBIE NPEICTABICHUS
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OobopynoBanmne: MyJsiKu
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUaIbHOU KyJIbTYPhI PEIKOB
YeJI0BeKa; penpoaykiuu (pororpadun)
KapTUH ¢ MU(OTOTUICCKUMHU U
OMOJICCKUMU CIO)KETaMU
MIPOUCXOKICHUS YEJIOBEKA

O TIPOMCXOKICHUH YEJIOBEKa C MO3ULIUU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAyYHbIE TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

53

MecTo 4yeioBeEKa
B CUCTEME
OpTraHUYE€CKOTO MHUpa

CX0ACTBO YenoBeKa C )KUBOTHBIMH.
CucreMaTnuecKoe MOJI0KEHNE
yesoBeka. CBUIETENBCTBA CXOACTBA
YEJI0BEKA C JKUBOTHBIMMU:
CPaBHUTEILHO-MOP(POJIOTUUECKHE,
AMOpHOIOTHYeCKUe, (PU3U0JI0T0-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTnuyus yenoBeKa OT KUBOTHBIX.
[IpssMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3T'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpanuu

Tabauirel U cxembl: «I 0JOBHOM MO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT YenoBeka u
CKeJIeT IUMITIaH3e», «PyaruMeHTsI 1
aTaBU3MbD.

OO0opynoBaHme: CKEJIET YEJIOBEKA;
MO/IEJIb Yepera YeJIoBeKa U yepena

PackpsIiBaTh cojiepkaHue TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI y YEJIOBEKa,
MPSMOXO0XKICHHE, BTOPAst CHTHATIbHAS
cUcTeMa.

OnpenensaTh CUCTEMATUYECKOE
MOJIOKEHHUE YEIIOBEKA B OPTaHUIECKOM
MHpeE.

BBISIBISATE 4epTHI CXOICTBA U pa3IUUHs
YeJIOBEKA M )KUBOTHBIX.
XapakTepu3oBaTh CBHICTCIHCTBA
CXOJICTBA YEJIOBEKA 1 KUBOTHBIX
(cpaBHUTEIIBHO-MOP(OJIOTHUESCKHE,
sMOpuoIoTrHYecKue, Gru3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YEJIOBEKA.

OnuceIBaTh MPU3HAKK YEIIOBEKA,
c(hopMUPOBABIIIHECS B CBSI3U

C IPEBECHBIM 00Pa30M KU3HU MPEIKOB

120




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

IIMMITaH3€; MOJIETb KUCTH YEJI0BEKa U
KHCTH IIAMITaH3E.

JlabopaTopnasi paGora

«M3yueHne ocoOEHHOCTEN CTPOEHMUSI
CKEJIETa YEJIOBEKA, CBA3AHHbIX

C IPAMOXOXKIACHUEM

U TIPSIMOXOKICHUEM.

BBIABIATE IPUUMHBI 0COOEHHOCTEMN
CTPOEHMSI Uepera YesIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsHaMU.

CpaBHHBaTh OPYAMIHYIO AESITEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBaTh 0COOEHHOCTH BbICILIEH
HEPBHOM JEATENBHOCTH YEJIOBEKA U
’KUBOTHBIX

5.4 | JIBwxKyIiue CUIIbI JBrxymye cuibl ((hakTopsbl) PackpbIBaTh cosiep>kaHE TEPMUHOB U
(paxTopsr) aHTpOIIOTeHe3a: ONOJIOTUYECKHUE, MOHATUI: HACJIEICTBEHHAs
aHTPOIIOTEeHE3a conuaibHble. COOTHOLIEHUE U3MEHYHUBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMIHAS AESATENBHOCTD, TPYIIIIOBOE
(akTOpOB B aHTPOIIOT€HE3E. COTPYIHUYECTBO, OOLIEHHE, PEUb.
JleMoHCTpauMu XapakTepu3oBaTh ABUKYILINE CUITBI
Tabsuibl U cxeMbl: «/[BrxKyIIMe Cuilbl | aHTPOIOTeHEe3a: OMOJIOTUYECKUE U
AHTPOIIOTEHE3A». COLIMAJIbHBIE
OoopynoBaHue: MyJIsKUA IPEIMETOB
MaTepUAIIbHON KyJIbTYPhI IPEIKOB
YeJI0BEKa

5.5 | OcHOBHBIE CTa UM OCHOBHBIE CTa/IMH AaHTPOIIOI'€HE3A. PackpbIBaTh cosiepKaHUE TEPMUHOB U

AHTPOIIOI'CHE3a

PaHHue yenoBekooOpa3Hble 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaK YeI0BeKOOOpa3HbIX
00€3bsIH U JII0Jeil. ABCTPAJIONUTEKH —
JNBYHOT'ME NPEIKH Jiroaen. Uenosek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJIbli, YenoBek mpsaMoXOoasIni,
Yenosek rerinensoeprekuii, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JICHUCOBCKHUM U€JI0BEK, YemoBek
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yMEJIbIi, IEPBBIC U3TOTOBIICHUS
opyauil Tpyaa. Uemosek
MPAMOXOJSAIINN U TIEPBBIM BBIXO/T
mrozeit 3a mpeaensl Adpuku. YeraoBek
reiaenb0epreKuii — 00IMiA IPeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3ymMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BUJI JIFOJICHU
XOJIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AQpukH.
IIaneoreneTrka U mMajacoreHOMHMKA.
JdemoHcTpauuu

[Moprperst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOJHIBI U CXEMBI: « DBOJIFOIIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenslit», «HenoBek
MPAMOXOISIIUIY, «JIeHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboH1b, «IIpegku yenoBekay.
Oo6opynoBanme: MoAeNIH TOpCa
MPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUaIbHON KYJIbTYPhI PEIKOB
YyeJoBeKa

pa3yMHBII COBPEMEHHOTO TUIIA,
[IJICOr€HETUKA.

XapakTepu30BaTh OCHOBHBIE CTAIUU
aHTPOIIOTEHE3A.

BBIABIATE IPOIPECCHUBHBIE YEPTHI,
MTOSIBUBILIMECS Y MPEIKOB YEJIOBEKA
Ha Pa3HBIX CTAAMIX aHTPOIIOIEHE3A.
[IpuBOINUTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX AHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 JKU3HU U OpYyus TPYyAa.
CpaBHHBaTh IPEICTABUTEIIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A

122




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

5.6 | DBomronus DBOJIIOLMSI COBPEMEHHOTO YEJIOBEKA. PackpsiBaTh coepkaHre TEPMUHOB U
COBPEMEHHOI'0 EcTtecTBeHHBII OTOOP B MOMYIIAIUAX MOHSATUI: MYTallMOHHBIN IIPOLIECC,
YEJI0BeKa yenoBeka. MyTanmoHHBIN IPOLECC U noUMMophU3M, MOMYJISIIUOHHbBIE

nosmmopdusm. [lomynsimonnbie BOJIHBI, Apeiid) reHOB, MUTpaIIHs,

BOJIHBI, Apeid reHoB, MUTpanus u «(pdexT ocHOBaTES.

«3(deKT ocHOBATENS» B MOMYJISIUAX XapakTepu3oBaTh POJIb ECTECTBEHHOTO

COBPEMEHHOT0 YEJIOBEKA. 0TOOpa B MOMYJIALMSIX COBPEMEHHOTO

JdeMoHcTpauuu yeJIoBeKa.

Tabnuibl U cxeMbl: «ITarnbl 3BoJitonuu | OIeHUBaTh POJIb MYyTAITAOHHOTO

YEJIOBEKa rpolecca, HOnyJIsIHUOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B 3BOJIFOLIUN TOMYJIALINI
COBPEMEHHOI0 YEJIOBEKA.
[IpuBoauTh MpUMEpPHI PaKTOPOB,
CITOCOOHBIX BBI3BATH MOMYJISAIIUOHHBIC
BOJIHBI B 3BOJIIOL[MN COBPEMEHHOTO
YeJI0BeKa

5.7 | UenoBeueckue pachl. Yenoseueckue packl. ITonsarue o pace. | PackpwiBaTh cojiepykaHUEe TEPMUHOB U

MexauCuuIIMHApHbIC
METObI aHTPOITOJIOTHH

bonbime pacel: eBponieouiHas
(eBpasuiickas), aBCTpaJIO-HETPOUIHAS
(?KBaTOpHUaIbHAs ), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems u
IyTH PacceIeHus YeI0BeKa 10
ianere. EMMHCTBO YeloBeYeCKUX pac.
HayuHnas HecoCTOSTENbHOCTD pacu3ma.
[Tpucnoco6aeHHOCTh YelloBeKa

K Pa3HBIM YCJIOBHUSM OKpY>KaroIiei

MOHSTUI: paca, paCOreHe3, pacusm,
COLMAJIBHBIN JAPBUHU3M.
XapakTepru30BaTh IPU3HAKH OOJIBIITNX
pac 4ea0BeKa: EBPONCOUTHON
(eBpa3uiiCKoli), aBCTPAIO-HETPOUTHOM
(?KBaTOpUAIILHOMN ), MOHTOJIOUTHOM
(a3uaTcKo-aMEepUKAHCKOM ).

BbISIBASATH NpUYMHBI BOSBHUKHOBEHUS
YEJI0BEYECKHUX Pac.
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cpensbl. Bausinue reorpaduyueckoit
cpenbl U npeiida reHoB

Ha MOp(}OJI0THIO U (PU3UOJIOTHIO
YEJIOBEKa.

MexIucuuIuIMHapHbIE METOIbI

B (puznueckoit (OMOTOTHIECKOM )
AHTPOMOJIOTUU. DBOJIIOIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKHUX MOIMYISALUAN.
buoconuansHbie HCcCien0BaHUS
pupoabl yenoBeka. MccnenoBanne
KODABOJIIOIIMU OMOJIOTUYECKOTO U
COLMAIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabsauubl ¥ cxembl: «Packl yenoBekay.
IIpakTueckas padora

«3y4eHune 5KOJIOTUYECKUX aIalTalui
YEJIOBEKa

[IpuBOAMTH IPUMEPHI 3JANTUBHBIX
IIPU3HAKOB Y IIPEACTABUTENEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
MIPOUCXO0KJICHUS YEIOBEUECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIXOJIEW C paCOBBIMU NTPU3HAKAMMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIBHOCTh PACU3Ma

HToro yacoB 1o Teme 10
6 | Tema «Ko0JI0rHsi — HAYKA 0 B3AUMOOTHOILIEHUSAX OPTaHU3MOB U HATOPTAaHU3MEHHBIX CHCTEM C OKPY:Karomeii
cpenoin»
6.1 | 3apoxueHue u 1 3apoKIeHUE U Pa3BUTHUE SKOJIOTHH PackpsiBaTh copep:kaHre TEPMUHOB U
Pa3BUTHUE DKOJIOTUU B TpyAax A. 'ym6onbara, K.®. Pynbe, | moHsTHii: 5K0IOTHS, ayTIKOIOTH,

H.A. CesepuioBa, J. I'ekkens,

A. Tencnu, B.H. Cykauésa. Paznenst u
3a7a4u 9KoJIOTuU. CBsI3b IKOJOTHH

C IPYTrUMHU HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJISALIU K.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
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JeMoHcTpanun

[MopTpeTtsi: A. ['ymOonbAT,

K. @. Pynwe, H. A. CeBepuos,

. I'ekkenb, A. Tencnn, B. H. Cykaués.
Tabmaunel u cxeMbl: «Pa3ensl

SKOJIOT M

3apOKIEHUS U Pa3BUTHS SKOJIOTUU KaK
HayKH.

[TpuBoaUTH IPUMEPHI 0OHEKTOB
U3Y4YEHUS SKOJIOTUH.

Ha3piBaTh OCHOBHBIE 33/1a4H, CTOSIIIINE
nepesa y4€HbIMU-3KOJIOTaMHU.

VY craHaBaMBaTh B3aMMOCBSI3b SKOJIOTUN
C IpyTMMHU HayKaMu

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIOBEKA

Metonas!l 3konoruu. Ilonesrie
HaAOIIOICHHS. DKCIIEPUMEHTHI

B 5KOJIOTUU: PUPOHBIC U
nabopaTtopHbie. MonenupoBaHue
B 9KOJIOTMM. MOHUTOPHHT
OKPYXaKOIIEN CPEAbI: TOKAIBHBIM,
pETHOHATBHBIN U TJI00ATBHBIMH.
3HaYeHuE FKOJOTUUYECKUX 3HAHUI
JUISA YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEJIOBEYECTBA C IPUPOJIOH.
DOopMHUPOBAHUE IKOJTOTUYECKON
KYJIBTYPBI U DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuu

Tabauip! ¥ cxeMbl: «MeToIbl
AKOJIOTUN», «CXeMa MOHUTOPUHT A
OKPYXaroUIEH CPEABI».

PackppIBaTh cosiepkaHie TEPMUHOB U
TIOHSITHI: ITOJIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPYKaIOIIEH Cpepl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METO bl YKOJIOTHH.
[IpyuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpPYXKaroIen cpeibl Kak METo/1a
DKOJIOTHYECKHUX MCCIIETOBAHU.
OO0OOCHOBBIBATH 3HAUCHHE
AKCIIEPUMEHTOB B DKOJIOTHICCKUX
HCCJIEIOBAHMSIX.

CpaBHUBaTh J1aDOpaTOPHbBIE U
IIPUPOJTHBIC YKCIIEPUMEHTBI KaK METOIbI
DKOJIOTHYECKHUX MCCIIETOBAHUM.
OrneHnBaTh 3HAYCHUE TIPOTHOZUPOBAHUS
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JlaboparopHasi padora
«3ydyeHne METOI0B 3KOJOTUYECKHUX
UCCIIEI0BAaHUID)

KaK METO/1a YKOJIOTHYECKUX
HCCJICJOBAHMH.

O00CHOBEIBATH HEOOXOIUMOCTD
DKOJOTHYECKUX 3HAHUU

JUISL COBPEMEHHOTO YeJIoBeKa

Hrtoro yacoB no teme 3
7 | Tema «Opranu3msl u cpeaa 0OMTAHUD)
7.1 | Dkonoruyeckue 1 DKoJiornyeckre pakTopsl U PackpriBaTh cozepkaHne TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSL. MOHSTUH: PKOJOTHYECKUH (hakTop,

Krnaccudukanus 3x010ruaeckux
(dhakTOpOB: aOMOTUUECKUE,
OonoTuyeckue, antpornoreHusie. Oo1Me
3aKOHOMEPHOCTH JEHUCTBHS
sKosiornueckux gaxropos. [IpaBuio
munumyma (K. Illnpenrens,

1O. JIubux). TonepaHTHOCTb.
OBPUOMOHTHBIE U CTECHOOMOHTHBIE
OpIaHU3MBI.

JeMoHcTpanun

Talauip! ¥ cxeMbl: «IKOJIOTUYECKUE
(bakTophI».

Oo6opynoBanme: repbapuu u
KOJUIEKIIUY PACTCHHIA 1 )KUBOTHBIX,
IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX IKOJIOTMYECKUX
(axTopoB

OMOJIOTUYECKUN ONTUMYM,
OTpaHUYMBAIONTUHN (JIUMUTHUPYIOIIHI)
dakrop.

KrnaccuduimpoBath 3K010ruuecKue
(aKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JICUCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
OO0O0CHOBBIBATH JICCTBUE 3aKOHA
ONTUMYMa M 3aKOHA OTPAaHUYHUBAIOIIETO
dakTtopa.

ITpuBOoAUTE pUMEPHI:
WJUTIOCTPUPYIOIIHUE ACHCTBYE MMPaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIICTO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOUOTHYECKUE
daxTopsl. CBET Kak
HKOJIOTUUECKUU

dakxTop

Abunotnyeckue pakropsl. CBET Kak
sKosornueckuit pakrop. JleiicTrue
Pa3HbBIX yYaCTKOB COJIHEYHOI'O CIIEKTPa
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
IPYIIbI PACTEHUN U JKUBOTHBIX

110 OTHOIIEHUIO K cBeTy. CUTHAIbHAS
pousb cBeTa. POTONEPUOIU3M.
JdemoHcTpauuu

Tabnuibl u cxembl: «CBeTOBOM
CHEKTP», « IKOJIOTMYECKHUE TPYIIIIbI
KUBOTHBIX I10 OTHOILIEHHIO K CBETY.
Oo6opynoBanme: repdapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TE€HEBBIHOCIIMBBIX PACTCHHI;
CBETOJIFOOMBEIC, TEHEIIOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHbIE
pacTeHus.

JlabopaTropnasi padora
«BpIsiBIEHNE MpUCOcOOIeHNI
OpPraHU3MOB K BIIMSIHUIO CBETa

PackpbiBaTh copepkaHrue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu3oBaTh JIEUCTBUE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaTh JIEHCTBHE PA3HBIX
YYaCTKOB COJTHEYHOI'O CHEKTpa

Ha OPTaHU3MBl.

BbIABIATE OCOOEHHOCTH CTPOEHUS U
KU3HEJIEATEIbHOCTH PACTEHUN Pa3HbIX
HKOJIOTUYECKUX TPYIII 110 OTHOLIEHUIO
K CBETY (CBETOIIOOMBBIE, TEHETIOOUBBIE,
TEHEBBIHOCIUBBIE).

[IpuBOINTH IPUMEPHI PACTEHUI PA3HBIX
HKOJIOTUYECKUX TPYIII 10 OTHOLIEHUO
K CBETY.

BbIBIATH OCOOEHHOCTH CTPOEHUS U
KU3HEAECATEIbHOCTH JKUBOTHBIX PA3HbIX
HKOJIOTUYECKUX TPYIII 110 OTHOLIEHUIO
K CBETY (JIHEBHBIE, CYMEPEUHBIE,
HOYHBIE).

[TpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HBIX 3KOJOTHYECKHUX TPy

10 OTHOILIEHHIO K CBETY.
OO0O0CHOBBIBATH 3HAUCHHE
dboTonepuoan3mMa B )KU3HU OPTaHU3MOB
U JUIS IPAKTHKU CEIBCKOTO

X0351CTBa
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7.3

AOuotnueckue
(bakxTophI.
TeMmeparypa kak
AKOJIOTUYECKHUM

dbakTop

TemriepaTtypa Kak 3KOJIOrMYE€CKUN
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha OpraHu3Mmsl. [IoMKHI0TEpMHBIE U
TOMOKWOTEPMHBIE OPTaHU3MBI.
DBPUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBL.

JdemoHcTpauuu

Tabsuupl u cxeMbl: «TemIokpoBHbIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLUHU TETIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
pacTEeHUid; Yydesia TUIL U 3BEPEil.
JlabopaTopHasi padora
«BbIsiBIIEHHE TPUCTIOCOOTICHUIMA
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPbD»

PackpeiBaTh coziepKaHne TEPMUHOB U
TIOHSITUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHa0M03, SBPUTEPMHbIE
OpraHU3Mbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJIALIUS.

XapakTepu3oBaTh JICHCTBUE
TEeMIEPaTypbl Ha OPraHU3MBbI.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KA3HENAEATEIbHOCTA MOVKMIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH TPUMEPHI TOMKHIIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TETIJIOKPOBHBIX ) dKUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIIbHOCTU TEIJIOII0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pPaCTEHU.

[IpuBOANTH IPUMEPHI TEIIIIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTONYNBBIX
pPaCTEHU.

[IpuBOIUTH TPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | AGHOTHYECKHE BiaxxHOCTB KaK 3KOJIOTUYECKUI PackpeiBaTh coepkaHne TEPMUHOB U
(dakropsl. BnaxkHocts ¢akrop. [Ipucniocobiaenns pacTeHuit MOHSITUI: BIAXXHOCTh, TUAPOPUTHI,
KaK IKOJIOTMYECKUI K MO/IJIEP’KaHUI0 BOJAHOTO OaaHca. rurpouTel, Me30(pUTHI, KCEPOPUTHI,
daxTo Knaccudukanus pactenuii ’KUBOTHBIE: BOJHbBIE, TIOJYBOHBIE,

M0 OTHOIIEHUIO K BOJIE. Ha3eMHBbIE.
[TpucniocobeHust ;KUBOTHBIX XapakTepu30BaTh IEHCTBUE BIAXKHOCTH
K U3MEHEHUIO BOJTHOTO PEXHUMa. KaK 9KOJIOTHYECKOro (hakTopa.
JdemoHcTpauuu BoIsBIISATH OCOOEHHOCTH CTPOCHUS U
Tabnuips! u cxembl: «PU3HOIOTMYECKHE | )KU3HEICATEIIBHOCTH PACTCHUH Pa3HBIX
aJ1anTaluy >KUBOTHBIX. HKOJIOTMUYECKUX TPYIII O OTHOIIEHUIO
Oo6opynoBanme: repdbapun pacTeHUM, | K BOJE.
OTHOCSIIMNXCS K TUTPOdUTaM, [TpuBOIUTE MPUMEPHI paCTEHUI Pa3HBIX
kcepoduram, Me30(pHUTaM, KOMHATHBIE | 3KOJIOTUYECKUX TPYII [0 OTHOIICHUIO
pacTeHust JaHHBIX TPYIIIL. K BOJIC.
JlaGopaTopHas padora BrIsBIsATE aHATOMUYECKHE U
«AHAaTOMUYECKHUE OCOOEHHOCTH (pU3M0IOrNYECKUE IPUCIIOCOOTECHUS
pacTeHMid U3 pa3HBIX MECT OOMTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexrMa.
[TpuBOIUTH IPUMEPHI BOJIHBIX,
MOJTYBOJHBIX U HA3€MHBIX JKHUBOTHBIX
7.5 | Cpenpl oOuTaHUs Cpennl 0OMTaHUs OPTaHU3MOB: BOJIHAsA, | PackpbIBaTh copepkaHue TepMUHa

OpTraHu3MOB

HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
rJTyOWHHAS TTOIMTOYBECHHAS,
BHYTpUOpraHu3MeHHast. DU3uKo-
XUMHYECKHE OCOOCHHOCTH CPE/l
0OUTaHHUS OPraHU3MOB.

«cpena oOOUTaHUS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJHOM, HA36MHO-BO3AYIIIHOU,
MMOYBEHHOM, TITyOMHHO MOANOYBEHHON U
BHYTPHOPTaHU3MEHHOU Cpell 0OUTaHMUS.
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[Tpucnoco6ieHus OpraHu3MoOB K KU3HU
B Pa3HBIX cpefax.

JeMoHcTpanun

Tabnuiel u cxembl: «Cpeibl OOUTaHUS
OpTaHU3MOB).

Oo0opynoBanme: KOJUICKIINU
YKUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpemax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCIJIOBHSI pa3HBIX CPEIl OOUTAHMSI.
BBISIBISATE 4epThI IPUCIIOCOOICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOM Cperax
oOuTaHMS.

[IpuBOIUTH IPUMEPHI OPTAaHU3MOB,
OoOMTAIOIINX B Pa3HBIX Cpeaax

7.6 | buonornueckue buonoruyeckue putmel. BHenHue u PackpriBaTh coepkaHue MOHATUS
PUTMBI BHYTpEHHHE pUTMBbI. CyTOUHBIC U «OMOJIOTUYECKUE PUTMBD».

TOAUYHBIE PUTMBI. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUMI TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HU. [IpuBOIUTH IPUMEPHI TPOSIBIICHUS
JeMoHCcTpanun OMOJIOTHYECKUX PUTMOB Y Pa3HbBIX
Tabauiel u cxeMmsbl: «buonornyeckue OpPraHu3MOB.
PUTMBD. BbIABISTH 4epThl TPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repbapun u OPraHU3MOB K CE30HHBIM U3MEHECHUSIM
KOJUICKIIUH PACTEHUM U dKUBOTHBIX, YCJIOBUM KU3HMU.
o0Jagaroumx YepTamMmu OnuchIBaTh CE30HHBIC SABJICHUS B )KU3HU
IPUCIOCOOJIEHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIIPOCTPAaHEHHBIX
U3MEHEHUSIM YCIIOBUM KU3HU B CBOEH MECTHOCTHU

7.7 | XXuzHenusie GopmbI ’Kuznennsie GOpMbI OpraHU3MOB. PackpbiBaTh coiepkaHue MOHATUS

OpTraHU3MOB

[TonsaTue o )u3HEeHHOH (hopMme.
XKuzneHnnblie (HOpPMBI pacTeHUI:
JepeBbsl, KyCTAPHUKHU, KyCTAPHUYKH,

«OKU3HEHHas (opMa OpraHu3Ma.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH PACTEHUI pa3HBIX
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MHOTOJIETHUE TPABbI, OTHOJIETHHE
TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX:
TUIPOOHOHTHI, TCOOMOHTHI,
a’3poOuoHTHL. OCOOCHHOCTH CTPOCHHUS U
00pasza >KU3HH.

JeMoHcTpanun

Tabauisl 1 cxembl: «Ku3HeHHBIE
(dopMbI pacTeHui», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapuu U
KOJUIEKLIUU PACTEHUH 1 )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (popM.

[IpuBOINUTH IPUMEPHI PACTEHUI PA3HBIX
’KU3HEHHBIX (POPM.

BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH )KUBOTHBIX Pa3HbIX
’KU3HEHHBIX POPM.

[IpuBOAUTH IPUMEPHI AKUBOTHBIX
Pa3HbIX JKU3HEHHBIX (OPM

7.8

buotnueckue pakropbl

buotnueckue pakropsl. Bumsl
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHIU S, XUIITHUYECTBO, CUMOMO03
u ero ¢opmsl. [lapazutusm,
KOOIEepalus, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYeCcTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMTMYECKHUE,
dbopuueckue, padpudeckue). 3HaUCHUE
OMOTHYECKNX B3aUMOJIENCTBUI IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJIC
obutanus. [IpuHIUTT KOHKYPEHTHOTO
HCKITFOUCHMUSI.

JdeMoHcTpauuu

Tabuuibl ¥ cxembl: « IKOocUCTEMA

PackpsiBaTh coaep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCaJIM3M, HETpopuIecKue
B3aMMO/JICUCTBUSI.

XapaxkTepu3oBaTh BUAbI ONOTUUECKUX
B3aMMO/ICHCTBUH.

OOBSICHATH CYIIIHOCTh KOHKYPEHITHUH,
XUITHUYECTBA, MTapa3uTU3Ma,
MyTyaJIi3Ma, KOMMEHCAIU3Ma.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHnBaTh 3HaYCHUE OMOTHYECKUX
B3aUMOJICUCTBU JJIs CYILIECTBOBAHUS
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IAPOKOJIMCTBEHHOTO JIECA,
«DKOoCcuCTEMAa XBOMHOTO JISCay,
«enu nutanusy, « XUIHAYECTBOY,
«ITapazutuzm», «KoHKypeHIHs»,
«CumOno3», «KoMmeHcanm3m».
Oob6opynoBanme: KOJUICKIINU
KUBOTHBIX, YU4ACTBYIOITUX

B Pa3JIMYHBIX OMOTHUYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO UCKITFOUCHUS

B3aUMOJICUCTBUAX
Hroro yacos 1o reme 9
8 | Tema «9Ko0/10TUsi BUAOB U NOMYJIAIUID»
8.1 | Dxonoruyeckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpeiBaTh conepkaHue MOHATUS
XapaKTEPUCTUKH nonyssinuu. [omynsiius kak «TIOITYJISALIUS.
MONYJIALIU ouosnoruyeckas cucrema. Poip OueHnBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NUECKUX
O0apbepOB U OCOOEHHOCTENM OHUOJIOTUU
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyysinuid. OCHOBHBIE MOKA3ATENH
MONYJISILUN: YACIEHHOCTb, IJIOTHOCTS,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpanuu

Talauib! ¥ cxembl: « IKOJIOTUYECKUE
XapaKTePUCTHUKHU MOMYJISIIIUN,
«IIpocTpaHCTBEHHAs CTPYKTypa

cpenbl, pU3nYecKnx 6apbepoB U
0COOEHHOCTEN OMOJIOTHHU BUIOB

B (popMUpOBaHUU MTPOCTPAHCTBEHHON
CTPYKTYPbI MIOMYJISIITUHA.

IIpuBOAUTH pUMEPHI TOMYJISALAN
Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MOMYJISIITUN: YUCIICHHOCTh, TIJIOTHOCT,
BO3pACTHAas U MOJIOBasi CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTpALIHS.
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IOIIYJIA LI, ((BOSpElCTHBIG IMUpaMuabI
MOITYJIALIU )

8.2 | Dxonoruueckas DKoJioruyecKasi CTpyKTypa nmonyJisiiiuu. | PackpsIBaTh coJiepKaHUE TEPMUHOB U
CTPYKTypa OlLieHKa YUCTIEHHOCTH MOMYJISIIUU. MOHATUN: IMHAMUKA TOMYJISALINH,
MOMYJISALIAH. JIMHAMUKA MOIYIIAIUHN U €€ peryIsius. | OMOTUYECKUI MOTEHIUAI ITOIYJISLINY,
JvHamMuka nonyJsauu Buotndeckuit moTeHIMAN MOMY/ISIIUK. | KPUBbIE BEIKUBAHUSA, (DAKTOPBI
U €€ perysiums MoaenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTB CPEIbI.

nonyJssanuu. Kpussie pocta OOBIICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH TonyJisiiiuu. Kpussie pa3MelleHrs 0cooeil nonyssuuu
BBDKMBAHUS. Perysius YMcIeHHOCTH | Ha 3aHUMaeMOU TEPPUTOPHUHU.
MOMYJISIUNA: POJIb (DAKTOPOB, OueHnBaTh OMOTUYECKUN MOTEHLIAAT
3aBUCSIINX U HE 3aBUCSIIUX OT MOMYJISIUNA Pa3HbIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKHE CTpaTerun | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- U K-cTparerun). YUCJIEHHOCTH MOIMYJISIUNA U KPUBBIE
JdemoHcTpauuu BBDKUBAHUS.
Tabmuibl u cxembl: «CKOPOCTh OOGO0CHOBBIBATH MPUYUHBI CACPKUBAHUS
3aceseHus MIOBEPXHOCTH 3EMIIU OMOTHUYECKOTO MOTEHIMaNa pocTa 1
Pa3IMYHBIMHA OPraHU3MaMu» MPUYUHBI BCIIBIIIEK POKIAEMOCTH
Y OTZEJIbHBIX OPTaHU3MOB.
[lepeuncnsath pakToOpbl CMEPTHOCTH,
PErYyJIMPYIOLINE YUCIEHHOCTh
MOIYJISILIUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BUJIOB

8.3 | Dkosoruueckas HUIIA [TonsTre 00 PKOJOTUUECKON HUIIIE PackpwiBath conepkaHue TEPMUHOB U

BUJIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHI: 2KOJIOTMYecKasi HUIIA, BUI,

MOACIIb 9KOJIOTUYECKON HUIIU

apcall, UHBa3usl.
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JIx. 1. Xatunncona. Pa3mepsl
sKo0ornyecKkor HuiM. [loTeHImansHas
Y peaIn30BAHHAS HUIIIU.

Buj kak cuctema nonynsanuii. Apeanbl
BU0B. BUIbI 1 UX KU3HEHHBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpaIi )KUBOTHBIX. bruonorndeckue
VHBA3UM YY>KEPOJHBIX BUJIOB.
JeMoHcTpanun

[loptper: JIx. Y. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojenb
3KOJIOTUYECKOW HUIIN

Jx. . XaTunHCOHaY.
Oo6opynoBanue: repOapun pacTCHHUI;
KOJIJICKIIUM >KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucnocobnenns ceMsiH pacTeHUI

K pacCeJICHUIO»

XapaxkTepu3oBaTb MHOTOMEPHYIO
MOJEIb IKOJOTHYECKON HUIIN

JIx. . XaTunHCOHA.

[IpuBOIUTH TPUMEPHI IKOJTOTHUUECKUX
HUII Pa3HbIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBISIBIATE OTIMYHE 3KOJIOTUYECKOM
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padpruecku nzobpaxarth
MHOTOMEPHYIO MOJIETb SKOJIOTHYECKON
HUILY JJIS1 Pa3HbIX BUJIOB.

BpIABISITE IPUUYMHBI PA3IAYNAN

B pa3Mepax 3KOJIOTHUYECKON HUILIN

y Pa3HbIX BUJIOB PACTCHUHN U )KUBOTHBIX.
AHaNIM3UpoBaTh NPUYUHBI U
MOCJIEACTBUSI CMEHBI SKOJIOTUYECKOM
HUIIHN

Htoro gacoB o treme 9
9 Tema «IK0J10rus1 COO0MIECTB. IKOJOTHUECKHE CHCTEMBD»
9.1 | CoobiectBo 1 Coo0mecTBa opranu3MoB. buorieHo3 n | PackpbIBaTh coiepikaHne TEPMUHOB H
OpraHU3MOB — ero cTpykrypa. CBsizu Mexay MOHSATUM: OMOLIEHO3, OUOTOII.
OuoIcHO3 OpraHu3MamMH B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €TI0

JdeMoHcTpauuu
Tabnuib! u cxembl: «CTpyKTypa

CTPYKTYPbI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a), « DKOCHCTEMA
HIMPOKOJIUCTBEHHOTO JIECay,
«IKOCHUCTEMA XBOWHOTO JIECA»

[lepeunciATh ¥ IPUBOAUTH IPUMEPHI
CBS3€U MEXYy OPTaHU3MaAMU
B OMOLIEHO3€

9.2

DKocucreMa

DKocHcTeMa KaK OTKpBITasi CUCTEMA
(A.JIx. Tencnu). DyHKIMOHAJIbHbBIC
0JIOKH OpPTraHKu3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduyeckue 11enu U CeTu.
AbGuoTnueckue OJI0KH IKOCUCTEM.
[TouBBI ¥ UJIBI B KOCUCTEMAX.
KpyroBopot BemecTB ¥ NOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

[Hoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabsuibl U cxeMbl: «OYHKIIMOHAIbHbBIE
TPYIIbl OPTaHU3MOB B 3KOCUCTEMEY,
«KpyroBopoT BelecTB B 3KOCUCTEME,
«I1ermu nutanus (macTOMUITHAS,
JNETPUTHAS)».

Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; Uydesia MTUILl U
3BEpen

PackpriBath copepkaHne TEPMUHOB H
MOHSATUHN: DKOCUCTEMA, TIPOTYIICHTHI,
KOHCYMEHTBI, pEYLIEHThI, Tpoprueckue
ypOBHH, Tpouyeckue (MUILEBHIC) LU
U CETH.

Ha3piBaTh CTPYKTYpHBIC KOMITOHCHTHI
DKOCUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOJINUTH IPUMEPHI OPTaHU3MOB

B 3KOCUCTEME Ha OCHOBE UMEIOIUXCS
3HAHWUI O pacTeHUsIX, rpudax,
OaKTepusiX U )KUBOTHBIX.

OnuceIBaTh KPYTrOBOPOT BEIIECTB U
IIOTOK 3HEPIUHU B IKOCUCTEME.
OOBSICHATB POJIH OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEILECTB U MTOTOKE SHEPIHH.
[IpuBOAWTH IPUMEPHI OPTaHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocTaBisTh cXeMbl IEPEHOCA BEUIECTBA
Y DHEPI'UH B dKOCUCTEMax (1Ienu
MATAHUA).
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CpaBHUBAThH MAaCTOUIIIHBIC U ACTPUTHBIE
e TUTAHUS

9.3 | Dkonoruyeckue OcCHOBHBIE TOKA3aTEIN SKOCUCTEMBI. PackpriBaTh coiepkaHue TEPMUHOB U
MAPaMU/IBI buomacca u npogykuusi. MOHSATUI: IPOIYKIHUs, OroMacca,
DKOJOTUYECKUE TUPAMHUIBI YHACEIT, AKOJIOTHYECKas MUPAMUIA.
OMOMacChl U PHEPTHUH. XapakTepu3oBaTh IIpaBuiia
JdemoHcTpauuu AKOJIOTHYECKUX MUPAMHU]T YUCEIL,
Tabnuibl ¥ cXeMbl: «IKOJOTUYECKas OMOMAaCCHI U SHEPTHUU.
NUPAMUJIA YUCETD», «IDKOJOTHYECKas OOBSACHATH MPUYHUHBI PA3TAYHI
nupamMuga OMoOMacchy, B MPOJAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKasi MUPAMUJIA SHEPTUU» | HIKOCUCTEM.
[IpuBOIUTH MPUMEPHI TPAKTHUECKOTO
MIPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
paMuI.
CpaBHUBaTh OMOMACCy ¥ MPOAYKIIUIO
DKOCHUCTEM CYIIH 1 MUPOBOTO OKeaHa
9.4 | Usmenenus Jlunamuxa skocucmem. PackpsiBaTh coaepkaHre TEPMHUHOB U
COOOIIIECTB — Kamacmpoguueckue nepecmpotixu. MOHATUI: CYKIECCHSI, KITUMaKCHOE
CYKIIECCUH Dnykmyayuu. HanmpaBlieHHbIE COOOIIECTBO, CYKIICCCUOHHBIN PsIJI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccuu. [lepBuyHbIe U BTOPHUUHBIE
CYKIIECCUU U UX MPUUYUHBI.
AHTpONIOTEHHBIC BO3/ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobuiecTBo. buopasnoobpasue u
MOJIHOTAa KPYTOBOPOTA BEILIECTB —
OCHOBA yCTOWYMBOCTH COOOIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
TIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
WX TIPUMEPHI U Ha3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMEHHBIE 1 KOPCHHBIE
OMOTeOIIEeHO3bI HA KOHKPETHBIX
npuMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaTHI IIpoliecca
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JeMoHcTpanun

Tabsumue! 1 cxeMbl: «O0pa3oBaHue
0os0Tay, «IlepBuuHas cykueccus»,
«BoccraHoBieHnE s1eca mociie noxapa

CMEHBI OMOTEOIIEHO30B 10T BIUSIHUCM
aHTPOITOTEHHOTO (paKTOpa

9.5 | Ilpuposausie [IpupoHbIe 5KOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
HKOCUCTEMBI Arocucmemvl 03€p u pex. Ixocucmemvl | TOHATUN: PUTOTUIAHKTOH, 300TIJIAHKTOH,
Mopeti U 0KeaHos. IKocucmemvl myHOp, | APyCHOCTB.
J1ecos, cmenetl, nyCcmulHb. XapakTepu3oBaTh NPUPOIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHBIE
Tabsuibl U cxeMbl: « IKOocHCcTEMA KOMITOHEHTHI (Ha IPUMEPE 03€epa,
IIMPOKOJIMCTBEHHOTO JIECAY, XBOWHOTO U HIMPOKOJINCTBEHHOTO JIECa).
«IKOCUCTEMA XBOMHOTO JIECA», OOBICHATH TPUYUHBI PATUYHON
«IKOocHUcTEMA 03€pay. Oromacchl IPOAYLIEHTOB U
Oo0opyaoBaHue: akBapuyM Kak MOJEIb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeust « IKCKypcust B THMHUHBI | COCTaBIATh MaCTOUILHBIE U AETPUTHBIE
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsIK, IIETTH TTUTAHUS TTPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WK [IpuBOANTH PUMEPHI OPTAHU3MOB,
NOMMEHHBIH JTyT, 03€pO, OOJIOTO)» BXOJISIIIMX B COCTaB (PMTOTUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OO0CHOBBIBATH POJIb APYCHOCTH
B KM3HU HA3E€MHBIX SKOCHUCTEM.
CpaBHuBaTh OMOMAcCy ¥ MPOAYKLIHUIO
BOJHBIX M Ha3€MHBIX YKOCUCTEM
9.6 | AuTpornorentsie AHTpPOITOr€HHBIE 3KOCUCTEMBI. PackpbIBaTh cosiepkaHUE TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoLeHO3. MOHSATUI: arpO3IKOCUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Pa3znuuuns Mexy aHTpOIIOreHHbIMH U MOHOKYJIbTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JeMoHcTpanun

Tabyuibl ¥ cXeMBbl: «ATPOLIEHO3Y,
«KpyroBopot BemecTs 1 NOTOK
SHEPIUHU B arpoLEeHO3e».
Oo6opynoBanme: repbapuu
KYJIbTYPHBIX M JUKOPACTYIIMX
pacTeHuil.

IKCKYypcHs «IKCKypcus

B arpo3KocHcTeMy (Ha MoJie Win

B TEIINYHOE X035 CTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBisTh LN MUTAHUS arpolieHo3a.

OOOCHOBBIBATH TPUUMHBI HU3KOU
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHUBATH arpO3KOCUCTEMBI U
IIPUPOJIHBIE DKOCUCTEMBI.
XapaxkTepu3oBaTh pOJIb YEIOBEKA
B COXPaHEHUH YyCTOUYUBOCTH
arpodKOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPUHT

Ypb6o3xocucrembl. OCHOBHBIE
KOMITOHEHTbI YPOOIKOCHUCTEM.
I'oponckas dnopa u dayna.

CuHaHTpONM3aLUs TOPOJICKON (PayHBbI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHHE arpOd’KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OPTaHU3MOB B SKOCUCTEMAX.

Ponv kackaonozo s¢pgpexma u 61006-
20UPUKAMOPO8 (K1I0UesbIX 8UA08)

8 YHKYUOHUPOBAHUU IKOCUCEM.
[IepeHoc 3HEPTUM U BEMIECTB MEXKTY
CMEXXHBIMU 3KOCHUCTEMaMHU.

Y CTOMYHNBOCTH OPTaHU3MOB,

PackpriBaTh cojiep:kaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMS, TOpOoACKas ¢uiopa,
ropojckas (ayHa, 5JKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI yPOOIKOCHUCTEM.
OnuchiBaTh OMOJOTUUECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsSIBISITE 0COOEHHOCTH TOPOJICKO
Gbropsl u GayHBbI.

CpaBHuBaTh ypOOIKOCUCTEMBI U
MPUPOIHBIE IKOCUCTEMBI

138




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

TMIOIYJISILIUK ¥ DKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JEUCTBUN.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9K0JI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCEUSL.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX
AKOCHUCTEM.

JdemoHcTpauuu

Tabnuib! u cxemsr: «IIpumepbt
ypOOIKOCUCTEMY.

IIpakTuyeckas padora

«3yuenue u onucanue
ypOOIKOCUCTEMBIY.

JlaGopaTopHasi padora

«3yuenue paznooOpaszusi MEIKUX
MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX
AKOCHUCTEMAX)

Hroro yacoB nmo teme

12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Oruocdepbl

2

buocdepa — obmerianerapuas
0001104yKa 3eMJIu, TJe CYIIEeCTBYET WIIn
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 3rocca. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BenecTBo Onocqepsl 1
ero QyHKIIHUH.

JeMoHcTpanun

Ioprpetsl: B. Y. Bepnaackuii,

9. 3rocc.

Tabsuub! 1 cxeMsl: «I'eochepsl
3emuny, « DYHKITUH )KUBOTO BEIIECTBAY

PackppiBath copepkaHne TEPMUHOB H
HOHSTHIA: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoAUTH GOPMYITHPOBKH OCHOBHBIX
nojoxxeHu yuenus B. 1. Bepnaackoro
o obuocdepe.

Xapaktepu3oBaTh 00JaCTH OMoCcepsl U
UX COCTaB, Ha3bIBAaTh 00IACTU
pacnpocTpaHEeHus KUBOTO BEIECTBA

B 000JI09KaxX 3EMJIH 1 BBISIBIISTh
MPUYHUHBI €r0 PA3TUIHOTO
pacrpeeneHusl.

[lepeuncnarb QyHKITMU )KUBOTO
BelecTa ouocdepsl (razonas,
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIHHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOAUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHSI )KHBOT'O BEIIIECTBA HA
ounochepy.

AHaM3UpOBaTh U OIICHUBATH
OuonornuecKyro nHpHOpMaIHIO

0 TJ100aJIBHBIX AKOJIOTUUECKUX
npobsieMax 6uocgepsl, MOITy4yaeMyro

13 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnajackoro,
3. 3r0cca B CO3/1aHHUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBAHMUSI
onochepsr.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uocdepnl. Ocodbennoctu ouochepsl
Kak ri100abHONU SKOCUCTEMBI.
JluHaMu4yeckoe paBHOBECHE

B Onocdepe. KpyroBopoThl BEIIECTB U
OMoreoXuMHUUYECKHe MUKIIBI (YIiiepoaa,
a3oTa). PUTMHUYHOCTD SIBIICHUI

B Onocdepe.

JeMoHcTpanun

Tabsuib! u cxembl: «I'eocdepsl
3emnmn», « DyHKIIMU 5KUBOTO
BEIIIECTBAY,

«KpyroBopot azora B mpupoe»,
«KpyroBopoT yrieposa B mpupojae»,
«KpyroBopoT Krciopoaa B mpupoe»,
«KpyroBopoT BOAbI B MPUPOIE»

PackppiBath conepkaHie TEPMUHOB U
MOHSITHIA: TJIO0ATbHAS IKOCHCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTEOXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOCHHOCTH
ounocdepsl Kak riodabHOM
HKOCUCTEMBI.

Onpenensats GyHKIII0 6M0CcHepbl

B 00ecreuyeHu OMOTeHHOTO
KpYTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3ITNYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTA
BEIIECTB JIJIsI CYIIIECTBOBAHUS KU3HU
Ha 3emJie.

OOBSICHATB POJTH OPTaHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BEIIIECTB.

BoIABIATH TUHAMUYECKOE PABHOBECHE
ornochepsr.
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[TpuBOAUTH TPUMEPHI PUTMUIHOCTH
SBJICHHUI B Onochepe
10.3 | 3oHampHOCTH 2 3oHanbHOCTH OMochepsl. [lonsTue PackpsiBaTh coziepkaHue TEPMUHOB U
ouocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEIIaHHbIE JIeca,
Y cTOoMUnBOCTD MIMPOKOJIUCTBEHHBIE JIeca, CTENH, IIMPOKOJIMCTBEHHBIE JIeca, CTEIIH,
ounocdepnl CaBaHHbI, ITyCTHIHU, TPOITUYECKHE JIeCa, | CABAHHBI, IIyCTHIHY, TPOIIMYECKUE JIECa,
BBICOKOTOPbsi. Kimumar, pacTUTENbHBINA | BBICOKOTOPbS.
Y KUBOTHBIA MUP OMOMOB CYIIIH. Iloka3bIBaTh Ha KapTe U
CTpyKTypa U QyHKIHMS )KUBBIX CUCTEM, | XapaKTE€PU30BATh OCHOBHbIE OMOMBI
OIIEHKA X PECYpPCHOTO MOTeHIMana u | CyIIu.
onoc@epHbIX PYHKIUH. CpaBHHBaTh 0COOEHHOCTH KJIMMATa,
JeMoHcTpanun MOYB, PACTUTEIBLHOTO U dKUBOTHOTO
Ta6nuie! U cxeMmbl: « OCHOBHBIE OMOMBI | MUPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «KimmMmaTudyeckue nosica BBISABIATH IPUYNHBI 30HATBHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbBIN Jecy,
«InpoKOIUCTBEHHBIN JiECH, «CTEnbY,
«CaBaHHay, «IlyCTpIHS»,
«Tponmueckuii iecy.
OobopynoBanme: repbapun pacTeHUI
Pa3HBIX OMOMOB; KOJUTCKITUH YKUBOTHBIX
HToro yacoB no teme 6
11 | Tema «Yesi0BeKk U OKPYKAKOIIAS CPeIa
11.1 | Bo3neiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh coep:kaHue TEPMUHOB
yesioBeka Ha ouocdepy npuurHbl. Bo3nelicTBre yenoBeka U TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3AYITHOW | BEIIECTBA-3arPSI3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3meHeHMe
KJIMMATa.

JeMoHcTpanun

TaOnuisl v cxembl: «3arpsi3HEHUE
atMochepsl», «3arpsiI3HEHUE
ruapochepb», «3arpsi3HEHUE OYBbDY,
«ITapHUKOBBIH AP heKT

MapHUKOBBIN YPPEKT, «030HOBAS
JIBIPaY, «KUCIOTHBIC JOKIN,
ruapocdepa, IBTpodUKaIis BOI0EMOB,
M0YBa, YPO3Hs TTOYB, TICCTHIIH/IBI,
IKOJIOTHUECKUN KPU3HC.
AHanM3upoBaTh aHTPOTIOTCHHBIE
(dbaxTopbl Bo3ecTBUS Ha Ouochepy
(poJib yenoBEKa B IPUPOJIE) HA Pa3HbBIX
dTamax pa3BUTHI YEIOBEYECKOTO

oOuiecTna.

XapaxkTepusoBaTh IJ100aIbHbIE
HKOJIOTMYECKUE TIPOOIIEMBI;
OCHOBHBIE HCTOYHHKHU aTMOC(HEPHBIX
3arpsiI3HEHMI; SKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHbBIC

C YBEJIMYEHUEM TpaHCIOpTa

B KPYITHBIX TOPOJIax; IBTPOPUKAILIUIO
BOZIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJI XUMUYECKIUMU BEILIECTBAMU,
BO3JICMICTBHE YEJIOBEKA HA TOYBEHHBIN
MTOKPOB.

AprymMeHTUpOBATH 3HAYCHHE
DKOJIOTUYECKUX 3HAHUM B PELICHUU
BOITPOCA O MOJJIEPKAHUU YCTOMUUBOCTH
ounochepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

Ha PaCTUTEJIbHBIN U
YKABOTHBIA MUP.
Oxpana nmpupo bl

AHTPOIIOT€HHOE BO3/ICUCTBUE

HA PACTUTEIBbHBIA U 5KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsIEMBbIE TPUPOIHBIE TEPPUTOPUU
(OOIIT). boraanueckue caapl U
300JI0TUYECKUE TTapPKH.
JeMoHcTpanun

Tabauiet u cxeMbl: «Ocobo

OXpaHsIEMBbIE IPUPOJIHBIE TEPPUTOPHUI.

Oo6opynoBanme: pororpaduu
OXpaHSAEMbIX PACTEHUHN U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cosiepkaHUE TEPMUHOB U
MOHATHI: COKpalICHUE
O6ropazHoo0Opasusi, OXpaHa MPUPOIbI,
0c000 OXpaHseMble TPUPOTHBIC
teppuropun (OOIIT), boTannyeckuii
call, 300JIOTUYECKHUM MapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pPacTEeHUN U )KUBOTHBIX.

[IpuBOANTH MPUMEPHI MPSIMOTO U
KOCBEHHOI'O BO3/ICIICTBUS YEJIOBEKA
HAa PaCTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30oBaTh NPUHIIUIIBI
«BcemupHOI CTpaTernu OXpaHsl
IIPUPOJIBDY.

[lepeuncnsiTb 0COOEHHOCTH Pa3IUYHbBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh HA MPUMEPAX OMACHOCTh
COKpaIIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUN 1
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacuyto kaury PO
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11.3

PanmonansHoe
IIPUPOIOTIOIB30BAHNE
U yCTOMYUBOE
pasBuTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiu.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOT0 KPH3HUCa U ero
BEPOSTHBIC ITOCIICCTBHS.

Pa3BuTHE METO0B MOHHTOPHHTA
Pa3BUTHS OITACHBIX TEXHOT'CHHBIX
IIPOIIECCOB.

Cucmemuvie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpazue u
ouopecypcol. Hayuonanvnule
uHgopmayuorHvle cucmemsl,
obecneuusaowue 00CMyn

K UHopmayuu no cocmosHuio
OMOENbHbIX 8UO08 U IKOCUCTEM.
OcHosbl sK0peadburumayuu 3Kocucmem
u cnoco6o6 60pvoOvI

¢ OUONOBPeNCOeHUIMU.
Pexoncmpyxyus mopckux u Hazemmvix
9KOCUCTNEM.

PackpriBaTh coepkaHne TEPMUHOB U
MOHATHN: PALIMOHAIBHOE
IIPUPOOIOIb30BAHNE, YCTOUYNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUH CIEI.

XapakTepu30BaTh OCHOBHBIE IPUHIINIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pECypCOB; XapaKTepU30BaTh IPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh npo0seMbl palliOHATBHOTO
IIPUPOIOIIONB30BAHUS U HAXOAUTh IIyTH
UX PEIICHUS
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JeMoHcTpanun
Tabauusl ¥ cxeMbl: «Moaenu
YIPABIISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME

146



