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@enepanbHast pabodas nmporpamma mo yuebHomy npeamety «buonorus» (yriayOnéHHbIN
ypoBeHb) (mpeameTHass  obnacth  «EcTecTBeHHO — -HayuHble — NpeAMETHI»)  (Hanee
COOTBETCTBEHHO - MporpamMma mo OMoJoruu, OMOJIOTHS) BKIIIOYACT MOSICHUTEIBHYIO 3aMHCKY,
coJiep>kaHue 00y4deHHUsl, INTAHUPYEMbIE pe3yIbTaThl OCBOCHHUS MPOTrPaMMBbI 110 OMOJIOTHH.

[losicHuTenbHas 3amucka oOTpa)kaeT oOlMe LEead W 337auyd HM3yuyeHus OHOJIOorHuH,
XapaKTEPUCTUKY MCHUXOJOTUYECKUX MPEANOCHUIOK K €€ M3yYeHUI0 O00y4aroluMHUCs, MECTO B
CTPYKTyp€ Y4YeOHOro IUIaHa, a TaKXe MOJIXOJbl K OTOOpY cojaepXkaHHs, K OIpeAelICHUIO
IUTAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe TEMaTHUECKOTO IJIAHUPOBAHMUSL.

Conepxanue 00y4eHHs PACKpBIBAET COJEpXKaTelbHbIE JIMHUM, KOTOPbIE Mpeaaraiorcs
111 00513aTENBHOT0 U3yUEHHs B KaXKJIOM KJIacCe Ha YPOBHE CPEIHETo 00Iero oopa3oBaHusl.

[Tnanupyemsble pe3yabTaThl OCBOCHUS IPOrpaMMbl IO OMOJIOTMH BKIIIOYAIOT IMYHOCTHBIE,
MeTanpeJMETHbIE pe3yJbTaThl 3a BeCh NEepuoa OOydeHuss Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl, a TAK)KE NMPEAMETHbBIE JOCTHKEHUS 00yUarolerocs 3a Kax /bl roa 00y4eHusl.

[HOACHUTEJIbBHAA 3AITMCKA

[IporpamMma mo OGmoJIOTHM HA YpOBHE CpeAaHEro ooIero oOpa3oBaHHUsl pa3paboTaHa Ha
ocHoBe DezepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oepepannny, PI'OC COO, Konuenmuu npenojgaBaHusi yueOHoro npeameta «buonorus» u
OCHOBHBIX TOJIOKEHHH (eepanbHoi pabodeil mporpaMMbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yraoy6naéaHoro ypoBHs wusydenus (10-11 kiacchr)
SBJIIETCS OJTHUM U3 KOMITIOHEHTOB MpeaIMeTHOM o0macTu «EcTecTBeHHO-HAyYHBIE TIPEIMETHI.
Cornacno mnonoxenussm OI'OC COO mnpodunbHbie ydeOHbIE MpPEIMEThI, HW3y4aeMble Ha
yrayOnEHHOM YPOBHE, SIBISIFOTCSI criocoOoM nuddepennnanu o0ydeHus: Ha YpOBHE CPETHETO
o0miero o0pa3oBaHus ¥ MPU3BAHBI 00ECTIEUYUTh MPEEMCTBEHHOCTh MEX1y OCHOBHBIM OOIIHM,
CpPeIHUM OOIINM, CPEIHUM MPO(HECCHOHAIBHBIM U BBICIIUM OOpa3oBaHuWeM. B To ke Bpems
KOKJIBIH M3 OTUX YYEOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH HAa MPHUOPUTETHOE
perieHue 00pa30BaTEIbHBIX, BOCIHUTATENBHBIX W Pa3BUBAIOIIMX 3a7ad, CBSI3aHHBIX C
npodopueHTaMEel 00yJYaIOMUXCd W CTUMYJIHPOBAHMEM HWHTEpeca K KOHKPETHOW 001acTu
HAay4YHOTO 3HAHUS, CBI3aHHOTO C OUOJIOTHEN, MEAUITUHOMN, SKOJIOTUEH, TICUXOJIOTUEH, CTIOPTOM
VI BOCHHBIM JICJIOM.

[Iporpamma mo Ouonoruu MaéT MpeACTaBICHHUE O TN W 33a]adaX M3y4eHUs y4yeOHOro
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npenmMera «buonorusi» Ha yriayOonEHHOM ypOBHE, OolpeessieT 00g3aTebHOe (MHBAPUAHTHOE)
MIPEIMETHOE COJEPKAHUE, €T0 CTPYKTYPUPOBAHUE IO pa3fenaM U TeMaM, paclpeesieHue 1o
KJlaccaM, PEKOMEHIYET IOCIEOBAaTEeIbHOCTh M3yYEHHUs y4yeOHOro Marepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOrO MpoIecca, BO3PACTHBIX
ocobeHHOcTel oOydaromuxcs. B mporpaMMe mno OHOJIOTMM  peaqu30oBaH  [PUHIMII
IPEEMCTBEHHOCTH C HM3y4eHHEM OMOJIOTMH Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS,
Onmarojapss d4eMy IPOCMAaTpUBAeTCsl HANpPABICHHOCTh Ha  IOCIEAYIOLee  pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHME ECTECTBEHHO -HAy4YHOIO
MHUPOBO33PEHHUS, IKOJIOTHUECKOTO MBIIUICHUS, IIPEJICTABICHUI O 3I0pOBOM 00pase >KU3HU, Ha
BOCIIMTAaHUE OEpPEKHOTO OTHOIICHUS K OKpYy)Kawoled nmpupogHoi cpexe. B mporpamme mo
OMOJIOTHHM TakKe IMOKa3aHbl BO3MOXKHOCTH Yy4yeOHOro mnpeamera «buonorus» B peann3anuu
tpeboBanuit ®I'OC COO kx miIaHUPYEMbIM JIMYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM
pesyapTaTaM oOy4YeHuss M B (OPMUPOBAHMU OCHOBHBIX BHUIOB Y4YEOHOTIO3HABATEIHHOM
JESTEIbHOCTH OOYYaIOMIMXCSl [0 OCBOEHHUIO COJEp’KaHHs OMOJIOTMUECKOro 0Opa3oBaHMs Ha
YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs.

VYueOubiil mpenmer «buonorus» Ha ypoBHE cpelnHero obmiero o0pa3oBaHUs 3aBEpIIACT
Ouosiornyeckoe oOpa3oBaHWE B IIKOJIE M OPUEHTHPOBAH HAa pacIIUpeHHe M yriayOseHue
3HaHUH O00yYaIOUIMXCs O KUBOW MPUPOE, OCHOBAX MOJIEKYJISIPHOW M KJIETOYHO OHOioruu,
SMOPHOJIOTHH U OUOJIOTUN Pa3BUTHUS, TEHETHKH, CEIEKIIMH, OMOTEXHOJIOTUH, SBOIIOLIMOHHOTO
yUEHHS U SKOJIOTHU.

N3yuenue yueOHoro npeamera «buonaorus» Ha yriry0JeHHOM YpOBHE OPHEHTUPOBAHO Ha
MOJIFOTOBKY OOy4Yaroluxcs K MOCIEAYIONIEMY MOJIYYeHHI0 OMOJIOTHYECKOro 00pa3oBaHUs B
By3ax U OpraHU3alUsiX CpeHEero npoeccuoHaabHoro oopazoBanusi. OCHOBY €ro coaepKaHus
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHMM, MOTYYEHHBIX MPU U3YYEHUH OO0Yy4arolUMUCS
COOTBETCTBYIOUIMX CHUCTEMAaTHUECKHX pa3/ieJIoB OMOJOTMHM HAa YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi, B 10-11 kmaccax 5TH 3HaHMS MONY4arOT pa3BuUTHE. Tak, paclidpeHbl U
yrayOJieHbl OMOOTHYECKUE 3HAHKS O PACTEHUSX, )KUBOTHBIX, TpHOax, OaKTEpUsIX, OpTraHU3ME
YeJioBeKa, OOIIMX 3aKOHOMEPHOCTAX >KU3HH, JIOMOJHUTENbHO BKIIOYEHBbI OHOJIOTMYECKHE
CBE/ICHUSl TPUKIAJHOTO U TIOMCKOBOIO XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh Kak
OPHEHTHUPBl JJIsl TOCJEeayromero BblOopa mpodeccun. Bo3MokHa Takke HMHTErpanus
OMOJIOTUYECKMX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYYEHHBIMH OO0YYaroIIUMUCS
IPU U3Y4YEeHUU PU3UKU, XUMHUH, Teorpaduu 1 MaTeMaTHKH.

CTpyKTypa nporpamMmsl 10 OMOJIOTUH OTPa)KaeT CUCTEMHO-YPOBHEBBIN U 3BOJTIOI[MOHHBIN
NOJXOAbl K M3ydeHHto Ouonoruu. CorjacHO WM, M3Y4YalOTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE JJI KMBBIX CHUCTEM PAa3HOIO YPOBHSI OpPraHM3alllH, 3BOJIOLHMHU OPraHHMYECKOIro
MUpa Ha 3emile, COXpaHEHHUs OMOJIOTMYECKOTo pa3HooOpasus miuaHeThl. Tak, B 10 kiacce
M3Yy4aloTCs OCHOBBI MOJICKYJISIPHOM W KJIETOYHOM OMOJIOTHH, AMOPHOJOTHH U OHOJIOTHUH
pa3BUTHS, TCHETUKH W CENEKIWH, OWOTEXHOJIOTMH W CHHTETHYECKOH OHOJIorHhw,
aKTyaJIM3UPYIOTC 3HAHUS oOydaroumxcs no OOTaHMKE, 300JI0TMH, aHATOMUH, (PU3UOJIOTUU
yenoBeka. B 11 kmacce m3yyaroTcs HBOJIIOIMOHHOE YYEHUE, OCHOBBI IKOJIOTMHM U YYEHHE O
ounocdepe.
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VYueOHbiii npenmer «buonorus» mnpu3zBaHa 00ECHEYUTh OCBOEHHE OO0YYaIOUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HWAEHW, NPUHLMIIOB M MpaBWi, JEKAIIUX B OCHOBE
COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHHBI MUpPA, 3HAHUA O CTPOEHHH, MHOTO0OOpa3uu U
OCOOEHHOCTSX KJIETKH, OpraHM3Ma, MOIMYJSIUH, OUOIIEHO3a, dKOCHCTEMBI, O BbLIAIOIIMXCS
HAYYHBIX JIOCTHKCHHSIX, COBPEMEHHBIX HCCJIEJAOBAHUAX B OMOJIOTHH, MPUKIAAHBIX acleKTax
OMOJIOTUYECKUX 3HAHUU. [[J1s1 pa3BUTHS U MOAAEPKaHUS HHTEpeca 00ydaromuXxcsi K OMoIoruu
Hapsly CO 3HAYUTEIBbHBIM 00bEMOM TEOPETHUECKOT0 MaTepuaia B COACPKAHUU MPOTPaMMbl
no OMOJOTHHM MPEeTyCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBJICHHS] W Pa3BUTHUS TOW WU
WHOM o0ylacTh OHWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE
BOKHEHIIINX OMOJOTUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenp n3yuenus yuebHoro npeamera «buonorus» Ha yriyOl€HHOM ypOBHE - OBIAJCHHE
00yJaronMMucsl 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAIBHOW OpraHU3aIliu >KUBBIX CHCTEM
pPa3HOTO paHra M NpUOOpEeTEeHHWE YMEHUN HCHOJIb30BaTh 3TU 3HAHUA B (HOPMUPOBAHUU
UHTEpEeca K ONpeleNéHHOM 00JacTH npodeccuOHaNbHONW JeATEIbHOCTH, CBS3aHHOM C
OuoJsorveil, WiaM K BHIOOPY Y4YEOHOTO 3aBEICHHS s TPOJOJDKEHHS OHOJIOTUYECKOTO
oOpa3zoBaHusl.

JlocTrxeHue e nu3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOJl€HHOM ypOBHE
o0ecreynBaeTCsl pelIeHUEM CIIEYIOIINX 3a1a4:

OCBOCHHE OOYyYaIOIIMMHUCA CHUCTEMbl OWOJOTMYECKMX 3HAHMM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHUAX, KOHLEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBUIIaX,
COCTaBIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO -Hay4yHYI0 KapTHUHY MHUpa; O CTPOCHHH,
MHOT000pa3uu U 0COOCHHOCTSIX OMOJOTHYECKUX CHUCTEeM (KJIETKa, OPTaHU3M, TOMYJISIIHS, BU],
OouoreornieHo3, Ouocdepa); O BBIJAIOIMIUXCSA OTKPBITHUAX W COBPEMEHHBIX HCCIICIOBAHUAX B
OnoJIOruu;

O3HAKOMJICHHE  OOydYalIIMUXCs C  METOJaMH  TO3HAHWS  KUBOM  MPHUPOIBL:
UCCIIeIOBATEIbCKUMU METOJaMH OHMOJIOTHYECKHMX HAayK (MOJEKYISIPHOH U KIETOYHOMH
Ouo0ruM, dSMOPUOIIOTUH W OMOJIOTHHM PAa3BUTHUS, TEHETHKH U CEJIEKIUU, OMOTEXHOJOTUU U
CUHTETHYECKOW OWOJIOTHH, TaJICOHTOJOTUH, SKOJOTHH);, METOJaMHU CaMOCTOSTEIHHOTO
MPOBEJIEHUs OMOJOTUYECKUX HCCIEeIOBaHUN B JlabopaTopuu W B Tpupojne (HaOIroJeHUeE,
HU3MEPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHUE);

OBJIaJIeHUE O0YUYaIOIIMMUCA YMEHUSIMU: CaMOCTOSITEIbHO HAXOUTh,
aHAIM3UPOBATh W HUCIOJIb30BaTh  OWMOJNOTMYECKYIO  MH(POpPMAIMIO,  TOJIb30BaATHCS
OMOJIOTUYECKOW TEPMHUHOJIOTUEH W CHUMBOJMKOM; yCTaHAaBIMBATh CBSI3b MEXKIY Pa3BUTHEM
OMOJIOTUM U COLIMATIbHO-3KOHOMUYECKUMHU M SKOJOTHYECKMMH IMpoOjeMaMu 4elOBEUYECTBa;
OLICHUBATH IOCIEJACTBUS CBOEH IEATEIBHOCTH IO OTHOLICHHIO K OKPYKAIOIIEW NPUPOIHOMN
cpele, COOCTBEHHOMY 30pPOBBIO U 3/I0POBBIO OKpYKArOIIMX JI0JeH; 0OOCHOBBIBATH H
cobmonaTh Mepbl TPOPMIAKTUKN HHGEKIIMOHHBIX 3a00JIeBaHMM, MpaBWa TOBEICHUS B
npupoje 1 obecrieyeHUs: 0€30MaCHOCTU COOCTBEHHOM >KM3HEACSTENIbHOCTH B UpE3BBIYAMHBIX
CUTyallUsX TNPUPOJHOTO U TEXHOTCHHOIO XapaKTepa; XapaKTepu30BaTb COBpPEMEHHbIC
Hay4YHbIC OTKPHITUS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YYAIOIUXCSl MHTEIIEKTYalbHBIX U TBOPUYECKMX CIIOCOOHOCTEH B Ipolecce
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3HaKOMCTBA C BBIAAIOIIMMUCS OTKPBITUSIMH ¥ COBPEMEHHBIMH HCCJICTOBAHUSIMH B OHMOJIOTHH,
pelIaeMbIMU €10 MpoOIeMaMH, METOAOJIOTHEN OMOJIOTHYECKOr0 HMCCIEIOBAHMS, MPOBEACHUS
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBAaHUM, PEIICHUs OHOJOTMYECKUX 3a/]ad, MOJAEIUPOBAHUS
OMOJOTrHYECKUX 0OBEKTOB U MTPOLIECCOB;

BOCHIUTaHUE Y O0yUYaIOIUXCsl [IECHHOCTHOIO OTHOILIEHUS K KUBOUW MPUPOJE B LIEJIOM U K
OTIENbHBIM €€ OOBeKTaM M SBIEHUSAM; (OPMUPOBAHHE HKOJIOIMUECKOM, TIE€HETHYECKOU
IPaMOTHOCTH, OOIIEeH KyJIbTYphl MOBEACHUS B MPHUPOJE; UHTETPALMH €CTECTBEHHO-HAYYHBIX
3HaHUM;

npuoOpeTeHne 00yJaromuMucs KOMIIETEHTHOCTH B paroHaIbHOM
MPUPOIOIONIL30BAaHUM  (COOIO/IEHUE TIpaBUJI TIOBEICHUS B TMPHPOJE, OXpaHbl BHUJIOB,
IKOCUCTEM, Ouocdepbl), COXpaHEHHH COOCTBEHHOTO 3JI0POBbS U 3[0POBBS OKPYKAIOUIUX
mone  (coOmomeHuss Mep mnpodHIaKTHKH 3a0ojeBaHMid, oOecredeHne Oe30MacHOCTH
KU3HEICATEIPHOCTH B YPE3BBIUAHHBIX CUTYalUsAX MPHPOJHOTO W TEXHOTCHHOTO XapakTepa)
Ha OCHOBE UCIOJIb30BaHMs OMOJIOrMYECKUX 3HAHUM U YMEHHUI B IOBCETHEBHOM JKU3HU;

CO3JIaHME YCJIOBUH [UIsI OCO3HAHHOIO BbIOOpa OOYYAIOIIMMHCS WHIUBUAYaJIbHOU
o0Opa3oBaTeIbHON TPAeKTOPUH, CHOCOOCTBYIOIIEH NOCIIEAYIOIEMY
npodeccuoHaNbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C MHAMBUAYAIbHBIMA MHTEPECAMHU
U IOTPEOHOCTAMHU PETHOHA.

OO01iee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3y4eHHs OHOJIOTUU Ha YIIyOJIEHHOM
ypoBHe, - 204 gaca: B 10 kmacce - 102 gaca (3 gaca B Heaemo), B 11 kiacce - 102 gaca (3 gaca
B HEJIETIIO).

OT6op opraHu3alMOHHBIX (QOpPM, METOJOB U CPEACTB OOy4YeHHs] OHOJIOTHUU
OCYILIECTBIISIETCS ¢ YUETOM CHEIU(PHUKHU €ro COAEPIKaHus U HAIPABJICHHOCTU Ha MPOJOHKEHHUE
Ononoruueckoro oOpa3oBaHUs B OpraHU3alMAX CPEIHET0 MPO(EeCCHOHAIBHOTO U BBICIIETO
oOpa3zoBaHusl.

OO0s13aTeNbHBIM YCIIOBUEM MPU OOYUYEHUU OMOJIOTUU Ha YriayOnEHHOM YpOBHE SIBIISIETCA
MpoBeJCHUE JTAa0OpATOPHBIX M MpaKTUYECKUX pador. Taxxke ydacTue oOydaromuxcs B
BBINIOJIHEHUM TIPOEKTHBIX M Y4eOHO -MCCIEOBAaTENbCKUX pPAadOT, TEeMaThKa KOTOPBIX
ONpefieNiIeTCs YYUTENEeM Ha OCHOBE MMEIOIIMXCS MaTepHallbHO - TEXHUYECKHUX PECYPCOB U

MECTHBIX IPUPOIHBIX YCIOBUH.
COJIEP)KAHUE OBYUYEHM ST

10 KJIACC

Tema 1. buonorus kak Hayka

CoBpemeHHasi Ouoyorus - KOMIUIEKCHas Hayka. KpaTkass uctopusi pa3BUTHS OMOJIOTHHU.
buonorndeckne Haykum u uzydaemble MU TpoOsiembl. DyHAamMeHTalbHBIE, MPUKIAAHBIE U
MTOMCKOBBIE HAYYHBIE CCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OMONIOTUM B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO -HAyYHOW KapTHHBI
mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorueld. 3HaueHUE OWMOJOTHM B TMPAKTHUECKOU

! Conepanne nporpaMMBbl, BbIIEJIEHHOE KYPCUEOM, HE BXOIUT B IIPOBEPKY FOCYIapcTBEHHOI HTOroBoii arrecramun (FHA).
) VP
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JIEATENBHOCTH YEJIOBEKA: MEJIHINHE, CEITbCKOM XO03SHCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHe MPUPO/IBI.
JlemoHCTpaIUK

[Toptpetsl: Apucrotens, Teodpact, K. Jluaneit, XK.b. Jlamapk, Y. Hapsun, Y. I'apseii, .
Mennens, B.1. Bepunanckuii, U.I1. TTanos, N.1. Meunukos, H.U. BaBunos, H.B. Tumodeer-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I.K. benses.

Tabmump! u cxembl: «CBS3b OMOJIOTHH C IPYTUMH HaykaMu», «CrcTeMa OMOJIOTHYECKUX
HayK».

Tema 2. JKuBbl€ CHCTEMBI U UX U3yUYCHHE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus: onosorun. CBOWCTBA KUBBIX CHCTEM: €IMHCTBO
XUMUYECKOTO0 COCTaBa, JIHUCKPETHOCTb U IEJIOCTHOCTh, CIIOXKHOCTb W YIOPSJOYEHHOCTD
CTPYKTYpbI, OTKpPBITOCTh, CaMOOpraHU3alusi, CaMOBOCIIPOM3BEACHHUE, PpPa3APaKUMOCTbh,
M3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHU oOpraHu3alMu KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KIETOYHBIM, TKaHEBBIH,
OpraHMW3MEHHBIN,  MOMYJISUOHHO-BUIOBO, PKOCUCTEMHBIH  (OMOTeOIeHOTUYECKHUHA),
ouocdepnsiii. [Iporecchl, mpoucxoasiue B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuzup kak ¢popma cyimiecTBoBaHus MaTepur. Hayku, n3ydaroniye *uBble CUCTEMBbI Ha Pa3HBIX
YPOBHSX OpraHU3allH.

N3yuenue xuBbIx cucteM. Meroasl Ouonorudyeckoit Hayku. HaOmronenue, nsmepeHue,
AKCIEPUMEHT, CHUCTEeMaTu3alusd, MeTaaHanu3. lloHsATHEe O 3aBUCUMOM W HE3aBUCUMOM
nepeMeHHoM. IInanupoBanme skcnepumenrta. [locraHoBka u mpoBepka rumores. Hymnesas
runore3a. [loHsTue BBIOOPKM U €€ JOCTOBEPHOCTh. Paz0poc B OMOJOTMYECKUX JTaHHBIX.
OueHka JOCTOBEPHOCTH TIOJYYEHHBIX pe3ylbTaToB. [IpUYMHBI HCKaKE€HHSI pe3yJbTaTOB
aKcnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCcTparmu

Tabmuner 1 cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «DBHOJIOTHYECKHE CHUCTEMBI»,
«CBolicTBa XMBOW Marepum», «YPOBHU OpraHU3allMM KUBOW NOpUPOAbD», «CTpoeHue
KUBOTHOM KJIETKN», « KaHM KUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUYECKOTO OpPTraHU3May,
«buoreonienos», «buocdepa», «MeToIbl U3YUEHUS KUBOU TPUPOJIBI.

OObopynoBanue: JabopaTopHOoe O0OOpyAOBaHUE [JIsi TMPOBEACHUS  HAOIIOJICHUH,

U3MEPEHUH, DKCIIEPUMEHTOB.
[IpakTrueckas padora
«Vcnonb30BaHKEe Pa3IUYHBIX METOJIOB IIPH U3YUCHUU KUBBIX CHCTEM)).

Tewma 3. buosorus kierku

Krnerka - cTpykTypHO-(QyHKIMOHANIbHAS €IMHMIIA )KMBOTO. VICTOpUS OTKPBITHUS KIIETKH.
PaGotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHNS COBPEMEHHOM KJIETOUYHON TEOPHH.

MeTonbl MOJNEKYJISPHOM U KJIETOYHOM OWOJOTMH: MHUKPOCKONUsS, Xpomarorpadus,
anekTpodope3, MeTOA MEYEHBIX aTroMoB, JuddepeHUnanbHOe LEHTPUPYTUpOBaHHE,
KYJIbTUBUPOBAaHUE KIIETOK. M3yuenue pukcupoanuvix xiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Kongpoxanvnaa muxkpockonus. Bumanvrnoe (npusicusnennoe) usyuenue Kiemox.

JleMoHCcTpanuu
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IToptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneiinen, P. Bupxos, K.M. bap.
Tabmuue! u cxembl: «CBETOBON MUKPOCKOID, « DIIEKTPOHHBIA MUKPOCKOI», «cTopus
Pa3BUTHS METOJOB MUKPOCKOITUI.

O6opyoBaHuE: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX M OaKTepUaATbHBIX KIETOK.
[IpakTuyeckas paboTa

«M3yuenne MeTOMOB  KJIETOYHOW Ouonoruu  (xpomarorpadus, dsmaexkTpodopes,
muddepennuanbaoe neHTpudyruposanue, [LP)».
Tema 4. Xumunyeckasi OpraHu3anus KJIE€TKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- W YJIbTPaMHKpPOAJIEMEHThl. Boma u eé
pOJIb KaK pacTBOPHUTENS, peareHTa, y4acTHEe B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIISAIUU.
MuHepanpHble BEIIECTBA KJIETKH, WX Ouojoruueckas poiib. Poiab KaTMOHOB M aHMOHOB B
KJICTKE.

Oprannyeckre BelecTBa KIETKH. bruomornyeckue noauMepsl. benkun. AMHUHOKHACIOTHBIN
coctaB 0enkoB. CTpyKTyphl OenkoBOM Mojekyinbl. [lepBuunas cTpykTypa Oenka, menTuaHas
cBs3b. BropuuHas, TpeTuuHas, yeTBepTUYHAA CTPYKTYphl. JleHaTypamus. CBolicTBa OEIKOB.
Knaccudukarus 6enkoB. buonornueckue ¢pyHkiuu 6enkoB. [lpuonsi.

VYrneBoabl. MoHOcaxapuabl, AUCaxapujibl, OJUTOCaxapuabl W mojucaxapuibl. OOt
IJIaH CTPOCHUS W (UBUKO-XMMHYECKHE CBOWCTBA YrieBOAOB. buonornueckue GyHKIUU
YTJIEBOJIOB.

Jlumuaer.  T'mapodwunbHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukamumss — JIMIHIOB.
Tpurnmuuepuasl, dochonunuasl, BOCKH, CTepoHAbl. buonorumueckue QYHKIUU JIHUIHAIOB.
OO0mue cBoMCTBa OMOJIOTMYECKUX MEMOpPaH - TEKy4YecTh, CIIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJTHK u PHK. Ctpoenune HykiieMHOBBIX KUCIOT. HykineoTuabl.
[Tpunun komrmnementaproctu. [IpaBuno Yapradda. Crpykrypa JJHK - aBoiinas crimpainb.
Mectonaxoxaenue u ouonorundeckue Gynknuu JJHK. Buast PHK. @ynkiuu PHK B kieTke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B mojiekyne AT®. buonornyeckue
¢byakiun  AT®. BocctaHoBileHHbIE TMEpPEeHOCYWKH, HUX (QYHKIUU B KIEeTKe. J[pyeue
nykneosuompugocghamor  (HT®).  CexBenupoBanue JHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorus: OMOXMMHUYECKHE M OMO(DU3MYECKHe HCCIIeOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpbl OHOMONEKYN. Modenuposanue cmpykmypol u @yHKyuil
OUOMONEKY U uUx Komniekcos. Komnvromepuwiii Ouzatin u opeaHudeckuti cunmes OUOMONIEKY U
UX HEeNnpUpPOOHbIX AHANO208.

JleMoHCcTparmu

[Toptpetsr: JI. Tlonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Conrep,
C. IIpy3unep.

Huarpammel:  «PacrpeneneHue XMMHYECKUX JJIEMEHTOB B  HEXKHMBOM  IPUPOIE»,
«Pacnpenenenne XuMHYECKUX dJIEMEHTOB B )KUBOU IPUPOIEN.

Tabmuie! 1 CXeMBbI: «I[lepuonuueckas TaOIUIIA XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MoOJeKynbl BoAbl», «BemectBa B coctaBe OopraHuzmMoB», «CTpOCHHE MOJIEKYJIbI
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oenka», «CTpYKTypbl O€IKOBOM MoJeKynbl», «CTpOE€HHE MOJIEKYJT YrieBol0B», «CTpoeHue
MOJIEKYJ JINNIU0BY, «HyKilenHOBBIE KUCIOTBD, «CTpoeHue MoeKysibl ATO».
OO6opyioBaHuE: XMMHYECKast IOCyAa U 000pyJ0BaHHE.

JlabopaTopnas padota «O0Hapy)eHHe OEITKOB ¢ MTOMOIIBIO0 KAaUeCTBEHHBIX PEaKITHii.

Ha60paT0pHa;[ pa60Ta «HccnemoBanue HYKJIICUHOBBIX KHCJIOT, BBIACJICHHBLIX M3 KJICTOK

PAa3JIMIHBIX OPTraHHU3MOB)».

Tema 5. CtpoeHue u QyHKIUU KIETKU

Tunsl KIeToK: yKapuoTHYECKas U npokapuornyeckas. CTpyKTypHO -
(yHKIMOHANIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue mnpokapuoTHueckord KieTku. Kierounas creHka Oakrepuii u  apxei.
OcoOeHHOCTH CTpOeHHS TeTepoTpOoPHON U aBTOTPOGHOM MPOKAPUOTUUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenue u GyHKIMOHUPOBAHUE dYKapUOTHUECKOHN KieTkH. [lnazmaTuueckas memOpaHa
(mna3manemma). CTpykTypa TMJIa3MaTUYeckod MeMOpaHbl. TpaHCIOPT BEHIECTB dYepes
IJIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHBIM (muddy3us, obmerdéHHas audys3ust), aKTHUBHBIN
(mepBUYHBIM M BTOPUYHBIN akTUBHBIN TpaHcnopT). [loaynponunaemocts MemOpansl. PaboTa
HaTPUM-KAJIMEBOrO Hacoca. OHJOLMTO3: MUHOLMTO3, ¢arouurto3. Ok3ouuto3. Kierounas
creHka. CTpykTypa v pyHKIMH KJIETOYHOM CTEHKU PACTEHUM, TpUOOB.

[Hurommazma. Luto3one. Llutockener. J[BuikeHwe uuroriasmMbel. OpraHowabl KIETKH.
OnnomeMOpaHHBIE OpPTraHOUIBI KIETKH: dHaoIuIa3MaTtuueckas ceth (I1IC), anmapat ['onbmku,
JU30COMBI, UX CTpoeHHEe U (QYHKUUU. B3auMOCBsI3b 0THOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
CtpoeHue TpaHYJISIPHOTO peTUKyinyMa. Mexanuzm Hanpagnenus 6Oenxose 6 IIIC. Cunte3
pacTBopuMbIX  OenkoB. CHHTE3 KIETOUYHbIX MeMmOpaH. [nmagkuii  (arpaHynispHBIiT)
sHOIIIa3MaTHYecKuil peTukynym. CekperopHas ¢pyHkius anmnapata ['onbmku. Moougukayus
benxkos 6 annapame [onvooxcu. Copmuposka 6enkos 6 annapame [ onvoocu. Tpancmopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX Ki1eTok. Kinetounsiid cok. Typrop.

[ToryaBTOHOMHBIE OPraHOWIBl KIETKH: MHTOXOHIPHH, IUIACTHABL. [Ipoucxoscoenue
mumoxonoputi u naiacmuo. Cumobuoeenes (K.C. Mepeoickosckuti, JI. Mapeynuc). Ctpoenue u
GYHKIMM MUTOXOHAPUN U T1uiacTuA. l[lepBuUYHBIE, BTOPWYHBIE M CIIOXKHBIC TJIACTHIBI
(OTOCHMHTE3UPYIOMIMX 3YKApUOT. XJIOPOIJIACTBI, XPOMOIUIACTBI, JEMKOMIACThI BBICIIMX
pacTeHUN.

HememOpannbie opranous! kiaeTku CTpoeHrne U QyHKIMM HEeMEeMOpaHHBIX OPraHOMI0B
kietku. PubGocombl. [Ilpomesxcymoumnvie ¢hunamenmoi. MukpodunaMeHTbl. AxmuHosvle
Muxpogpunamernmsi. MBIIICUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HeMbIULEYHBIX KIeMOK.
Muxkpotpybouku. Kierounsiii mentp. CTpoeHHE U JBUKEHUE JKI'YTUKOB M PECHHYEK.
MukpoTpy6ouku nutoruia3mel. LlenTpruons. benku, accoyuuposanmnvie ¢ MUKpOpuUiIamMeHmamu
u mukpompyboukamu. Momopmvie 6eaxu.

SAnpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SIIPBIIIKA, UX CTPOCHHE U (PYHKIIHH.
Snepuslit 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PacIONOKEHHE XPOMOCOM B HHTEP(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. belku XpoMaTuHA - TUCTOHBL. /JuHamuxa sA0epHol
o0bonouku 6 mumose. AoepHuiii mpancnopm.
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Knerounsle  BkmroueHus. CpaBHHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapHOT
(pacTuTeNbHOM, JKUBOTHOM, TPUOHOI).
JleMoHCcTpanmu

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

Tabmuupel u cxembl: «CTpoeHHE JYKapUOTHUECKOW KIeTKn», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpOeHHE pacTUTEIbHOM KIETKW», «CTpoeHHne MUTOXOHIApPUU», <«Sapoy,
«CTpoeHne NpOKapruOTUYECKOU KIIETKI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPONPENApaThl paCTUTENbHBIX,

KUBOTHBIX KJIIETOK, MUKPOTIpEnapaThl OaKTepHabHBIX KIETOK.
JlaGopartopHast pabota «/3ydyeHne cTpoeHus: KJIETOK pa3IMYHbIX OPraHU3MOBY.

[IpakTuyeckas pabota «M3yueHue cBOMCTB KIETOYHOW MEMOPAHbBI».

Jlabopatopnas paborta «lcciaepoBaHue miaa3Moiu3a W JEIUIa3MOJIU3a B PACTUTEIBHBIX

KIICTKax».

HDaKTI/I'-ICCKaH pa60Ta ((I/I?;y‘-ICHI/IC ABMKCHUA TUTOINIA3MbI B paACTUTCIIBHBIX KIICTKAX).

Tema 6. OOMeH BelecTB U NPEBpalllEeHUE SHEPTUU B KIIETKE

AccuMuIsus U AUCCUMIIIALMS - IBE CTOPOHBI MeTabonn3ma. Tunbl oOMeHa BELECTB:
aBTOTPOQHBIM W TreTepoTpodHbIi. VYuacTue KHciIopoJa B OOMEHHBIX Mpoleccax.
DHepreTuyeckoe ooOecrieueHue KIeTKU: mnpespamienne AT® B 0OMEHHBIX MpoIeccax.
®depMeHTaTUBHBIN XapakTep peaklnii KIETOYHOr0 MeTaboIn3Ma.

@depMeHTHI, HUX CTpOEHHE, CBOMcTBa M MexaHu3M jenctBus. KodepmeHntsl. OTnnuus
(epMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. belku -akTuBaTopbl U OENKH- UHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKIUi OT pa3INYHbIX (PAKTOPOB.

[lepBUUHBIN CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHblU U
oxcueennvlli gpomocunme3z y 6baxkmeputi. Ceemocobuparowjue nucMeHmsvl U HUSMEHMbL
peakyuoHno2o yenmpa. Poib XnoporiactoB B npouecce GporocunTeza. CBETOBas U TEMHOBas
dazbl. Domoovixanue, Cz, C4- u CAM-tunvr pomocunmesa. IIpolyKTUBHOCTh (POTOCUHTE3A.

BrusiHue pa3znndsbix pakTopoB Ha CKOPOCTh (POTOCHHTE3A. 3HAUCHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUDUIIUPYIOIINE
OakTepuu, xene300aKTepuu, cepoOaKTepuu, BOJIOPOIHbIC OaKTeprH. 3HAUEHHE XEMOCHHTE3a.

AnaspobHbIe opraHu3Mbl. Buabl 6poskenus. [IpoaykTel OpoKeHHS ¥ UX HCIOIb30BaHUE
4elIoBEeKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBlI KaK OOBEKThl OMOTEXHOJOTHU M BO3OYAHTENN
OoJie3HEeH.

AdpoOHBIE OpraHU3MBI. DTambl dHepreTudeckoro oomena. IloaroroBurenbHbli dTam. I
JIMKOJIN3 - OECKUCIOPOIHOE PACHICTIICHHE TIIFOKO3BI.

buonornueckoe OKMCIEHUE, WIM KIETOYHOE AbIXaHUE. POb MUTOXOHAPUHN B IIpoIeccax
ouonornueckoro okucienus. [{uknnueckue peakuuu. OkucautenbHoe (ochopuIupoBaHUE.
Ouepeus membpannoco epaouenma npomornos. Cumumes ATD: paboma npomonmnou ATD-
cunma3zwi. llpeumyiiecTBa a’poOHOTO MyTH OOMEHa BEIIECTB IMepe]] aHa’POOHBIM.
D¢ HeKTUBHOCTh SHEPTETHUECKOTO 0OMEHa.

JlemoHcTpanuu

[ToptperTsr: Jx. Ipuctnu, K.A. Tumupszes, C. H. Bunorpaackui,
B. A. Durenerapar, [1. Mutuenn, ['.A. 3aBap3uH.
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Tabmuubl u cxembl: «DorocuHTe3», «IHEepreTuyeckuit oOMen», «buocunTe3 Oenkay,
«CtpoeHue pepMeHTa», « XeMOCUHTESY.
OO0opyloBaHUE:  CBETOBOI MUKPOCKOII, 000PYJOBaHHE JIJIsl HPUTOTOBICHUS

MOCTOSTHHBIX M BPEMEHHBIX MHKPOTIPENIapaToB.
JlaGoparopHast pabora «M3yueHue KaTaJIUTUYECKON aKTUBHOCTH (epMEHTOB (Ha

MpuUMepe aMuiIa3bl WIM KaTajaasbl)y.
JlaGopatopHasi paGota «M3ydyeHue QEepMEHTATUBHOTO paCIICIICHHUS IEepPOKCHIA

BOJIOPOJIa B PACTUTEIBHBIX M KUBOTHBIX KIETKAX».
JlabopaTopnas paboTa «CpaBHeHHE IPOIIECCOB (POTOCUHTE3a U XEMOCHUHTE3a.
JlaGoparopHast pabota «CpaBHEHHUE NPOIECCOB OPOKEHUS U AbIXAHUS.

Tema 7. HacnenctBenHas nungpopMaius 1 peanns3anus e€ B KIeTKe

Peakuuu MaTpuuHoro curesa. [IpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO
cuHTe3a. Peanmzanms HacneACTBEHHOW wuHpoOpMaruu. ['€HeTHYeCKui KOJ, €ro CBOMCTBA.
Tpanckpunuus - Matpuunbiii cuaTe3 PHK. [IpuHIune! TpaHCKpUNuy: KOMIUIEMEHTAPHOCTD,
aHTUNAPALICIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsiius u e€ stanel. Yuactue TpancnoptHeix PHK B GmocunTese Oenka. YcnoBus
ouocunTesa 6enka. Konupoanue aMmuHokuciot. Ponb pubocom B OnocuHTe3€e Oernka.

Coepemennvle npedcmagnenus o cmpoenuu 2enog. Opranusanus reHoMa y MpoKapuoT U
syKapuoT. Perynduusi akTUBHOCTH reHOB Yy mpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enos. Perymsauus OOMEHHBIX IMpolieccoB B KieTke. KiierouHbrit
rOMEOCTa3.

Bupycsl - HeksieTouHble pOpMBbI KU3HU U 00JIUraTHble napa3utbl. CTpoeHUe MpOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuzneuwnwiti yuxn J{HK-coodepacawux
supycos, PHK-codepoicawux eupycos, oOaxmepuogazos. Qbpamuas mpaHcKpunyus,
pesepmasa, unmezpasa.

BupychHble 3a0onieBaHMsl ueloBeKa, JKHUBOTHbIX, pactenuid. CIIMJ, COVID-19,
collMabHbIE U MEAULIUHCKUE TPOOIEMBI.

Buoungopmamuxa:  ummecpayusi u  awaiuz  6oavwux — maccusos  («bigdatar)
CMPYKMYPHBIX  OUONO2UYeCKUX OaHHblX. Hanomexnonocuu 6 Ouonocuu u MmeduyuHe.
Ipoepammupyemvoie pynkyuu d6erxkos. Cnocodovl 00cmagKku 1eKapcms.

JleMoHCcTpanuu

[Toptpetsr: H.K. Konbnos, /I.1. iBaHOBCKUI.

Tabmuet u  cxembl; «buocunres Oenka», «['enernueckuir komy, «Bupyce»,

«bakrepuodarmy.
[Ipaktuyeckas pabota «Co3manne MOAEIN BUPYCay.

Tema 8. J)Ku3HEHHBIN LTUKJI KIETKHA

Knerounslii nuki, ero mepuoisl M perymsuus. Uuarepdpaza u mMuto3. OcobeHHOCTH
MPOIIeCCOB, MpoTekaromux B unrepdase. [logroroska kimeTku k aenenuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKNI), CUHTETUYECKUM M MOCTCUHTETUYECKUHN (MPEMUTOTHYECKHUI) MEPUOIbI
uHTEepQa3bl.
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Marpuuneiii  cunre3 JIHK -  permmmkanusa.  Ilpuanuner  permmmkanuu — JTHK:
KOMIIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAIUICIBHOCTh. MexaHu3m
perumakamu - JIHK.  Xpomocomsl. CtpoeHue xpomocoM. TenoMepsl M TeloMmepasa.
XpOMOCOMHBIA HA0Op KJIETKU - KapUOTHUIl. JIUIIOMAHBIN U TaljIouIHbII HA0OPbI XPOMOCOM.
I'omonornyneie XpoMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne knetku - mMuto3. CTaauM MHUTO3a U MPOUCXOIAIIUE B HUX IMpOLECcChl. THIIbI
muto3a. Kaprokunes u nuutokunes. buonorndyeckoe 3HaueHUe MUTO3a.

Perynsuus mutoTHueckoro Imukia kietku. [Iporpammupyemasi kiaetouyHass rudenb -
aronTo3.

Knerounoe  sapo,  XxpoMocombl,  (yHKIHMOHAIbHAs  TEeHOMHKA.  Mexanuzmol
nponughepayuu, ouggepenyuposku, cmapenus u eubenu xiemox. «l{ugposas rknemkar -
ououngpopmamuuecxkue mooenu GYHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauu

Tabmu1e! U CXeMBbl: «Ku3HEeHHBIM UKIT  KIeTKW», «Mwuto3», «CTpoeHue

xpomocomy, «Permukarus JJTHK.
OO0opynoBaHue: CBETOBOKM MHUKPOCKOII, MUKpOIIpenapaThl: «MUTO3 B KJIETKaX KOpEIIKa

JTyKa».
JlaGoparopnast pabota «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnast pabota «HabOmroneHne MuTO3a B KIETKaX KOHUYMKA KOpEIIKa Jiyka (Ha

TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Ctpoenue u GyHKIIMK OPraHU3MOB

buonoruueckoe  pazHooOpaszue  opraHu3moB. OJHOKJIETOYHBIC, KOJOHUAIHHBIE,
MHOT'OKJIETOYHBIE OPraHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3ZHENEATEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TpHObI, OJHOKJIETOYHbIE BOJOPOCIH, JPYrHe MPOTHUCTHI.
KononunansHbie OpraHu3Msl.

B3anMocBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, OpraHbl MU CHCTEMBI OPTaHOB.
OpranusMm kak eguHoe nenoe. ['omeocras.

Tkanu pacreHuid. Tumel pacTUTENbHBIX TKaHeil: oOpa3oBaTeNbHasl, IOKPOBHa,
MpOBOALIAsl, OCHOBHAs, MexaHnueckas. OCOOEHHOCTH CTpOeHMS, QYHKIMM U PACIIONOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YeJOBEKAa. THIBl KUBOTHBIX TKAHEW: DIUTEIHAIbHASA,
COCJIMHUTENbHASA, MbIllIeYHast, HepBHast. OCOOEHHOCTH CTPOEHUs, QPYHKIMH U PacroIOKEHUS
TKaHE! B OpPraHax XUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CHCTEMBI
OpPraHOB )XUBOTHBIX U 4eI0BeKa. DyHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrtenuit. CkKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHblii M BHyTpeHHUW ckener. CTpoeHue U THUIBI
COEIMHEHUS KOCTEM.

JIBukeHrue OpraHu3MoB. JIBH)KEHHE OJIHOKJIETOYHBIX OPraHu3MOB: amMEOOUIHOE,
KT'YTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHUW: TPOMU3MbI M HACTHH.
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JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKa: MbllIeYyHas cuctema. Pedrekc.
CkeneTHbIe MBIIIIBI U UX paboTa.

IIntanune opranusmos. [lornomenne Boabl, YIIEKACIOTO ra3a U MUHEPAJIBHBIX BELIECTB
pacteHusiMu. IlutaHue XUBOTHBIX. BHYTPHIIONIOCTHOE M BHYTPUKIIETOYHOE MULICBApPEHHUE.
IInTanne MO3BOHOYHBIX KMBOTHBIX. OTAEINBI MUILEBAPUTENBHOIO TpakTa. IIuimeBapurensHble
xkeinessl. [IumeBapurenbHas cucTemMa 4enoBeka.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. [[pixanwe xXuBOTHBIX. uddys3us razos
yepe3 MOBEpXHOCTh kieTku. KokHoe npixaHue. JlpIxarenbHas HOBEpXHOCTb. JKabepHoe u
NE€royHoe JpIXaHWe. JlpIXaHWE IT0O3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE
YCIIO’)KHEHHE CTPOEHUs JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. J[pIXaTeapHas CHCTEMa 4YEJIOBEKA.
MexaHu3M BEHTWIALMU JETKAX Yy NTAL W MIEKONHWTAIOMMX. Perynsnus IpIXaHWs.
JIbIxaTenbHble 00bEMBI.

TpancnopT BemIeCTB y OpraHu3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHas cucrema u e€ opranel. KpoBeHocHas cucrema
ITIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepale, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpoBOoOOpaleHus. DBONIOLMOHHBIE  YCIOKHEHUS  CTPOCHHs KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX )KMBOTHBIX. PaboTa cep/ia u e€ perymsuus.

Beinenenne y opraHusMoB. Beinenenue y pacteHuil. BeineneHue y JKHBOTHBIX.
CoxkpatutenbHble Bakyosd. Opransl BblneiaeHus. QDuiubTpauus, cekpeuus U oOpaTHoe
BCAChIBAHWE KaK MEXaHHM3Mbl pabOThl OpraHoB BbliedeHUA. CBsA3b IOJOCTH TeNa C
KPOBEHOCHOM WM BBIJEIMUTEIBHOM CHCTEMAaMH. BplneneHue y NO3BOHOYHBIX JKUBOTHBIX U
yenoseka. [louku. Ctpoenue u pyHKmoHuposanue Hegpona. O6pazoBaHNEe MOUH Y YEIIOBEKA.

3ammTa y OpraHW3MOB. 3allMTa y OJHOKIETOYHBIX OpraHu3moB. Cropel GakTepuil u
LUUCTHI NPOCTEUINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacTBa macCUBHOM
U XUMHYECKOU 3amnThl. PUTOHIINIEL.

3amMTa 'y MHOTOKJIETOYHBIX JKMBOTHBIX. I[lOKpOBBI M WX NpOWU3BOAHBIE. 3amuTa
opranu3sMa oT Oone3Heid. MMmyHHas cucrema uenoBeka. KileTouHbli W TryMOpasibHBIN
UMMYHHUTET. Bpoxn€HHbli u npuoOpeTéHHBbIN crneuuduueckuii uMmyHuTeT. Teopus
KJIIOHAJTbHO-ceIeKTUBHOrO uMMmyHutera (II. DOpmux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETBI OpraHu3MoB. Poib BpOXAEHHOTO HMMMYHUTETa B PAa3BUTHHU
CUCTEMHBIX 3a00JI€BaHU.

Pasgpaxxumocte © perynsuus y OpraHusMoB. Pa3apakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucsl. PazapaxumMocTs U peryisnus y pacTeHuil. POCTOBbIE BemiecTBa U UX
3HAYCHHE.

HepBhast cucrema u pediiexTtopHas peryisiuus y >KMBOTHbIX. HepBHas cucrema u eé
OTZEJbl. DBOJIFOLIMOHHOE YCJIOKHEHUE CTPOCHUsS HEPBHOW CHUCTEMBI Yy >KMBOTHBIX. OTHensl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediexc u peduexktopHas ayra. besycinoBHbie u
YCIOBHBIE Pe(IICKCHI.

I'ymopanbHas peryisuus M SHIOKPUHHAs CUCTEMa >KMBOTHBIX M uesnoBeka. JKenesbl
OHJOKPUHHOM CHUCTEMBI M MX TOPMOHBI. JlelicTBME TOpPMOHOB. B3auMMOCBSI3b HEPBHOU H
SHIOKPUHHOM cucteM. ['unoTtanamo-runopusapHas cucrema.

JleMoHCcTpanuu
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IToptper: N.II. I1aBnos..

TaOmuuel U CXeMBI: «OTHOKJIETOYHBIE BOAOPOCIN», « MHOTOKIETOYHbIE
Bogopocnu», «bakrepum», «llpocreiimmey, «Opranbl LBETKOBBIX pacTeHHil», «CHCTeMbI
OpraHOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpPOCHHME HACEKOMBIX», «TkaHu
pactenuit», «KopHeBsle cuctemsl», «CtpoeHue credns», «CTpoeHHe JTUCTOBOM IJIACTUHKNY,
«Tkanu uUBOTHBIX», «Ckener dyenoBeka», «llumeBapurtenbHas cucrema», «KpoBeHocHas
cuctema», «JlpixartenbHas cuctema», «HepBHas cucrema», «Koxa», «MplieyHas cucreMay,
«BplaenurenbHas cuctemMay, « JHAOKpUHHAsA cuctema», «CTtpoenue Muimis», «MIMMyHUTET,
«KumeunononoctHeiey, «CxeMa MUTaHUs pacTeHU», «KpOBEHOCHBIE CUCTEMBI IO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHne miaHapun», «BHyTpeHHee CTpoeHue J0KIEBOTI0
yepBsi», «HepBHas cucrema poib», «HepBHas cucrema narymkn», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cucrema nruny», «HepBHas cucTeMa MIIEKONUTAIOIINX,
«HepBHas cuctema uenoBekay, «Peduexcy.

Ob6opyznoBaHue: CBETOBOM  MMKpPOCKOII,  MHUKpOIpENnapaTsl OJHOKJIETOUYHBIX
OpPraHM3MOB, MHKpOIIpENapaTbl TKAHEW, PAaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX,
UTJIOKOXUX, )KUBBIE 9K3EMIUISIpbl KOMHATHBIX PaCTeHUH, repOapuy pacTeHUH pa3HbIX OTJIENOB,
BJIQKHBIE TIpernapaThl MXUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX
’KUBOTHBIX, CKEJIET YeJIOBEKa, 000pYJOBaHUE JJIsl AEMOHCTPAIMKU [TOYBEHHOTO U BO3AYIIHOTO

MUTAaHUA PACTCHHH, pAacCIIETUICHUs Kpaxmajia W O€NKOB TMoJa JeHCTBHEM (EepMEHTOB,

o0opymoBaHHEe ISl JIEMOHCTPAIlMA OMBITOB IO HM3MEPEHHUIO KMU3HEHHONW EMKOCTH JETKHX,

MeXaHW3Ma JBIXaTeIbHBIX JBIKCHUH, MOAETN TOJIOBHOTO MO3Ta PA3IMIHBIX KUBOTHBIX.
JlaGoparopnas pabota «/3ydyeHne TkaHel pacTeHUII.

JlabopaTtopHnas pabota «M3yueHue TkaHel >KUBOTHBIX).

JlabopaTtopnas padota «/3ydeHue opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PasMHOXeHUE U pa3BUTHE OPraHU3MOB

@opMBI Pa3MHOKEHUS OpPraHU3MOB: Oecriosioe (BKJIOYash BETETAaTUBHOE) M IOJIOBOE.
Bunbr 6ecrionioro pa3sMHOKEHHUS: MIOYKOBAaHUE, CIIOPYIIALHNS, PparMeHTaIus,
KIIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. IlomoBbie KieTkH, WM Tramerbl. Meio3. Craguu Meito3a.
[ToBenenue xpoMmocom B Meno3e. Kpoccunrosep. bruomornueckuii CMbICH MEHWO3a U TTOJIOBOTO
mporecca. Meio3 u ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoasimeBoe pa3utue. ['ametoreHe3 y JKMBOTHBIX. [lonoBble —Kenesbl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorere3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmogoTBOpeHre U 3MOPUOHANIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OTIOAOTBOPEHMUS:
HapyXHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS - HAyKa O Pa3BUTUHU
opranu3mMoB. Mopgoeernes - 00na uz enagnvlx npodem smopuonocuu. Konyenyus mopgozeros
u moodenu mopgoeceneza. Craguum >MOpUOTreHe3a >KUBOTHBIX (Ha MpUMEpPE JIATYIIKH).
Hpo6nenue. Tumbl npobnenus. [lemepmunuposannoe u HeOepMUHUPOBAHHOE OpodIieHue.
bracmyna, munwvi 6nacmyn. OcoOEHHOCTH JAPOOJICHHS MICKOMUTAIONIUX. 3apOABIIICBbIC
JUCTKH (TacTpyJisAlms). 3akiajka OpraHOB W TKaHEH W3 3apoJIbIIIEBBIX JIMCTKOB. B3ammHoe
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BIIMSHUE YacTel pa3BHBAIOIIETOCS 3apojbliia (AMOpHOHANbHAS MHIYKLHUS). 3aKiajKa IiaHa
CTPOCHHUSI KUBOTHOTO KakK pPe3yJIbTaT HUEPAPXUUYECKUX B3aUMOJICUCTBUN TeHOB. BiusHue Ha
AMOpPUOHAIBHOE PA3BUTUE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasBurue xuBOoTHBIX. [locTamOpuonaneHblii nepuon. llpsimoe u Hempsmoe
pazButue. PaszButue ¢ Meramopdo3oMm y O€CNO3BOHOYHBIX W TO3BOHOYHBIX >KUBOTHBIX.
buonorunueckoe 3HaueHUE NPSMOTO U HEMPSIMOTO PA3BUTHUS, UX PACIPOCTPAHEHUE B MIPUPOJE.
Tunel pocta XUBOTHbIX. DaKTOpbl PETYISIUUU POCTA JKUBOTHBIX W desoBeka. Craauu
NOCTAMOPHOHATBHOTO Pa3BUTHs Y KMBOTHBIX M 4eloBeka. [lepuosbsl OHTOreHe3a deloBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKHE MTPOIIECCHI.

Pa3sMHoxxenue u pasButue pacrenuil. I amerodur u crnopodut. Meiio3 B KHU3HEHHOM
nukie pacrenuit. O6pa3oBaHue CIop B Mpoiiecce Mero3a. ['aMeTorenes y pacTeHHUI.
OmnonoTBOpEHNE M pa3BUTUE PACTUTENIBHBIX OpPraHU3MOB. [[BOWHOE OIUIOAOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHH.

MexaHu3Mbl peryJsiii OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JleMoHcTpanuu

[Toptpetsr: C.I'. Haammn, X. [lIneman.

Tabnuipl U CXEMBI: «BereratuBHoe pa3mMHoO)keHUE», « TUMBI 6ecnonoro
Pa3MHOXEHHS», «Pa3MHOXKEHHE XJIAMUIOMOHA b, «Pa3MHOXKEHHE IBIIIEHBIY, «Pa3MHOKEHHE
ruape», «Meno3zy, «Xpomocomel», «l'amerorenes», «CTpoeHHE  SUUEKIETKH U
criepMaro3ousia»y, «OCHOBHbIE CTaJuM OHTOreHe3a», «lIpsmMoe W HempsiMoe pa3BUTHEY,
«Pa3Butne wMmanckoro xyka», «Pa3Butue capanum», «Pa3BuThe JATYHIKA», «JlBOiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHHi», « CTpOCHUE CEMSIH OJIHOJIOIBHBIX M JIBYJIOJbHBIX
pacteHuin», «JKu3HEHHBIA LUK MOPCKOM KamycThl», «KU3HEHHBIN MUK MXa», «KU3HEHHBIN
LIMKJI TATOPOTHHUKAY, «KU3HEHHBIN ILIUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIT, MUKPOTIPEINAPATHI SAUIEKIETOK U

CIIEPMAaTO30U 0B, MOACIb « LMK pa3BUTHS JIATYIIIKH.
JlaGopatopHasi pabGora «M3ydeHue CTpOE€HHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX

MHKpOIpEnapaTax».
[IpakTuueckas pabora «BbIsBIEHHE MPU3HAKOB CXOJICTBA 3apOJIBIIIEH MO3BOHOYHBIX

KUBOTHBIX).
Jlaboparopnas pabota «CTpoeHHEe OpraHOB Pa3MHOXKEHUS BBICILINX PACTEHUN.

Tema 11. 'eneTuka - Hayka 0 HaCJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB

HcTtopusi cTaHOBJIEHUS W pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oreuecTBeHHBIX Y4YEHBIX B pa3BUTHM TeHeTuku. Paborer H.K.
Konbrosa, H.M. BaBunosa, A.H. benozepckoro, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B.
Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKNE TIOHATUSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJJIEJIbHBIE
TCHBI, aJbTEPHATUBHBIC IPU3HAKU, JOMMHAHTHBIA M PELIECCUBHBIA IPU3HAK, I'OMO3UIOTA,
TeTepO3UroTa, YMCTas JUHHS, THOPUABI, TeHOTHI, (heHoTurn. OCHOBHBIE METOJbl T€HETHKH:

TUOPUAO0TOTUICCKUH, ITUTOJIOTUIESCKUH, MOJIEKYIISIPHO -
TCHETUYECCKUMN.
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JleMoHCTpaIIUA

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. BaBuiios,
A.H. benozepckuii, I'.J]. Kapneuenko, 0.A. ®dununuenko, H.B. Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToIbI TeHETUKNY, «CXEMbI CKPEIIUBAHUS.

JlaGopaTtopnas padota «Jpo3zoduiia kak 00bEKT TeHETUUECKUX UCCIETOBAHUNY.

Tema 12. 3akOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBblii 3akoH MeHaenss - 3aKOH €JUHOOOpa3us
ruOpuaoB nepBoro nokosienus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Mennens - 3akoH
paciienjeHuss npu3HakoB. LluTonornueckrue OCHOBBI MOHOTHOPHIHOIO CKpemuBaHus. [
WIIOTE3a YACTOTHI TaMET.

Ananusupyroniee  ckpemuBaHue.  [I[poMeXyTOUYHBIM ~ XapakTep  HaCIEIOBAHUSL.
Pacmierienne npru3HakoB py HEMMOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemmuBaHue. Tpetuil 3akoH Menaens - 3aKOH HE3aBUCUMOTO
HacJIeZI0BaHuUs PU3HAKOB. LluTonornueckue OCHOBBI AUTHOPUIHOTO CKPELIBAHMS.

CueruienHoe  HacieioBaHue mnpuszHakoB. PabGorer T. Moprana. CueruieHHoe
HaCJIEIOBAaHUE TEHOB, HApYIIEHUE CLEIUIEHWS MEXAy TIeHaMu. XPpOMOCOMHas TEOpHs
HaCJIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHU3M OIPENEIEHUS IoJla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. I'OMOraMeTHbIii M rereporamMeTHbId MOJd. I'eHeTmdeckas CTPYKTypa IOJOBBIX
xpoMocoM. HacnenoBanue npu3HaKkoB, CIEIUIEHHBIX C ITOJIOM.

I'enoTun kak wnenoctHas cucrema. [lmedoTponus - MHOXKECTBEHHOE JEHUCTBUE TIEHA.
MHOXECTBEHHBI aJUIeNI3M. B3auMoaeicTBHE HeaUIeNbHBIX T'€HOB. KoMIIeMEHTapHOCTH.
Onucras. [Tomumepus.

['eHeTYeCKNl KOHTPOJIb PpAa3BUTHUsI PACTEHUMN, JKMBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3HOJIOTMYECKUX TMPOLIECCOB, TIOBEIEHHUS W KOTHUTHUBHBIX (QYyHKIUH. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHe3a, MEXaHU3Mbl B3aMMOJCUCTBUS «XO35SUH - MapasuT» U «XO35MH -
MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJIs U U3MEHEHUS HacleACTBEHHON MH(pOopMaIiu
B IIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JleMoHcTpanuu

[Toptpetsl: I'. Menaens, T. Mopran.

Tabnuuer u cxembl: «IlepBoiit 1 BTOpOii 3akoHBl Menaens», « Tpetuit 3akon Menaens»,
«Ananusupyroniee  ckpemuBanue», — «Hemomnoe — nommHmpoBanme», — «CHerieHHOe
HacjleloBaHUWE TMpPHU3HAaKOB Yy Jpo3oduib», «['eHernka mnona», «Kapuotun dyenoekay,
«Kapuotun  ngpozoduner»y, «Kapuotun  nrunb»,  «MHOXKECTBEHHBIH  ajuIeIU3M,
«B3aumoneiicTBrE TEHOBY.

OO6opynioBaHue: MOJENb s JEMOHCTPAlMU 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO

MOKOJICHUSI M PACLIEIJICHUs] MPU3HAKOB, MOJENb JJs JIEMOHCTPAllUKM 3aKOHA HE3aBUCHUMOTO
HacJIeI0BaHUsl [PU3HAKOB, MOJENIb [UIsl JEMOHCTpPAlUH CLEIUIEHHOIO HAacleJOBaHUs
MPU3HAKOB, CBETOBOM MHKPOCKOII, MUKpOIpenapar: «J{po3opunay.

[Mpaktuyeckass pabota «M3ydeHue pe3ynbTaTOB MOHOTMOPUAHOTO CKPEIIMBAaHUS Y

IPO30(HITBD.
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[TpakTueckas pabora «M3yueHue pe3yiabTaTOB JUTHOPUIHOIO CKPEIIMBAHUS Y

Ip030(UIIBD).

Tema 13. 3akOHOMEPHOCTH U3MEHUYUBOCTH

B3aumopneiictBue reHotuna u cpenbl npu ¢opmupoBaHuM (eHotuna. M3MeHUnMBOCTH
IIpU3HAKOB. KadecTBEHHbIE M  KOJMYECTBEHHBbIE INPHU3HAKUM. Buapl HM3MEHYMBOCTH:
HEHACJICICTBCHHAS U HACJICACTBEHHAs.

MopaudukanuonHass u3MeHUMBOCTb. Ponb cpeasl B (opMHUpPOBAaHUU MOJIU(PUKAIIMOHHON
n3MeHunBocty. Hopma peaknuu npusHaka. BapuanmoHHbIi psit U BapuanuoHHas kpusas (B.
Noranncen). CpoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

'eHoTunnueckass u3MEHUYUBOCTh. (CBOICTBA T€HOTUIIMYECKOW W3MEHUYMBOCTH. Buibl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTiBHasi ©3MEHYHBOCTh. Mei03 U TMOJIOBOM Tpoliecc - OCHOBa KOMOWHATUBHOMN
W3MEHYMBOCTU. Poilp KOMOMHATHBHOW M3MEHYMBOCTH B  CO3JaHUU TE€HETUYECKOTO
pa3zHooOpa3us B Ipeiesiax OJHOTO BU/IA.

MyTanuoHHass U3MEHYMBOCTh. BuIpl MyTauMii: T€HHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbBIE W HMHAYUUPOBAHHbIE MyTaluu. SepHble W LUTOIUIA3MAaTHYECKUE MYTAIlUU.
ComMaruueckue U 1mosioBble MyTauuu. [IpUurMHBI BOBHMKHOBEHMS] MyTaluil. MyTareHsl U uUX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO MpoLecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieactBeHHoW uaMmeHunBocTH (H.M. BaBumnor). BHesnepHas W3MEHYHMBOCTH H
HaCJIEJCTBEHHOCTb.

OnuceHemuka u NUSEHOMUKA, PONb SNUSEHEMUYEeCKUX (aKxmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JleMoHCcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H.W. BaBunos.

Tabmuupl u cxeMmbl: «Buasl umameHunBocTH», «MoaudukalnoHHasT H3MEHUYHUBOCTHY,
«KomOuHaTUBHAsT  M3MEHYMBOCTH», «Meio3», «OmnogorBopenue», «[eHeTHueckue
3a00seBaHUsl YeoBeKay, « BUIIbI MyTaruiiy.

OO0opynoBaHue: >XHUBbIE M TepOapHBIE SK3EMIUISIPhl KOMHATHBIX PACTCHHUM, PUCYHKH

(dboTorpadun) KUBOTHBIX C PA3IMYHBIMU BUJIAMH U3MEHUHUBOCTH.
JlaGopatopnast  paGora «lccnenmoBanue  3akOHOMEpHOCTEW — MOJIU(UKAIIMOHHON

M3MeHUYHMBOCTHU. [locTpoeHrEe BapUAIIMOHHOTO psiia U BApUALIMOHHON KPUBOW.
[IpakTuyeckas pabota «MyTanuu y Apo30¢puibl (Ha TOTOBBIX MUKpPOIIpenapaTax)y.

Tema 14. I'eneTnka yeaoBeKa

Kapuotun uyenoeka. MexayHapoaHas NporpamMMma HCCIIEIOBaHUS T€HOMa YEJIOBEKA.
Metoabl U3y4eHHS] TEHETUKH YEJIOBEKa: TeHealOTMUeCKui, OJIM3HEIIOBBIN, IUTOTCHETUYECKUM,
MOMYISIIUOHHO-CTATUCTUYECKHUM, MOJIEKYJIApHO-TeHeTH4YeCKhil. COBpEMEHHOE ONpeACICHUE
FeHOTHUIA; MOJTHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTHIUPOBaHUE, B ToM uuciie ¢ nomompbio [1I[P-ananu3a. HacnenctBennsie 3aboneBanus
yenoBeka. ['eHHbIE W XPOMOCOMHBIE 0o0Jie3HHW uYesloBeka. boyie3Hn ¢ HacieICTBEHHOMN
MPEPACIION0KEHHOCTHIO. 3HAUEHUE MEIUIIMHCKON F€HETUKH B MPEAOTBPALICHUN U JICUECHUU
TCHETUYECKUX 3a00JeBaHM deloBeKa. MeAUKO - TEHETHYECKOE KOHCYJIbTHPOBAHUE.
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CtBoJioBbIe KIIETKHU. [IOHSATHE «TE€HETHYECKOTrO Irpy3a». ITUUECKUE ACIEeKThl HCCIIEIOBAHUI B
00J1acTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (pakToOphl MOBHIIIEHHON YYBCTBUTEIBHOCTH UYeNOBEKa K (DU3UYECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpyXkaromleld cpeapl. ['eHeTmyeckas mNpenpacronioKEeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JleMoHCcTpanuu

Ta6J'II/II_IBI N CXCMBI: <<KapI/IOTI/Il'I YCJIOBCKaA», «MeTtonasl HU3YUCHHUA I'CHCTUKHU YCIIOBCKA»,
«I'eneTnyeckue 3a00JIEBaHUS YEIIOBEKAY.
[IpakTuueckas pa60Ta «CocraBiieHue 1 aHAIU3 pOﬂOCHOBHOﬁ)).

Tema 15. Cenexuusi opraHu3MoB

JomecTukamusi M CeleKIus. 3apoKJICHUE CEJICKIMM W JoMecTukanuu. Ydyenue H.U.
BasmiioBa o lleHTpax NpOUCXOXKIAEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUM M MOpOoA KUBOTHBIX. CopT, moponaa, mramM. 3aKOH
TOMOJIOTUYECKHUX PsIIOB B HacleACTBEHHOM m3meHunBocTy H.M. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOMN palOTBHI.

Mertoasl cenekimoHHoM paboTsl. cKyccTBEHHBIN 0TOOD: MAacCCOBBIA U
WHJWBHUAYaJbHbIA. OTambl KOMOWHAIMOHHOW ceneKiuu. VcnplTaHue TpOu3BOIUTENCH 110
moToMcTBY. OTOOp 1O TEHOTHITY C IMOMOIIBIO OLEHKH (DEHOTHITA TOTOMCTBAa M OTOOp IIO
TEeHOTHITY ¢ noMolbio ananu3a JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ[ CeJEKIIMOHHOW paloThl. PaguanioHHBIN U
XUMUYECKHH MyTareHe3 KakK HWCTOYHHUK MYyTalldid y KyJbTYpPHBIX ()OPM OpraHHU3MOB.
Hcnonp30BaHMe TE€HOMHOTO pEeAaKTHUPOBAHMS W MeETOAoB pekoMOuMHaHTHBIX JIHK s
MOJIYYEHUSI UCXOJHOTO0 MaTtepuasa JiJisk CEJICKIHH.

[Tonyuenne monumion0B. BHyTpuBumoBas rubpuauzanus. biauskopoacTBeHHOE
CKpelIuBaHue, Win UHOpuauHT. HepoacTBeHHOE CKpelrBaHue, Uin ayTopuauHr. ['ereposuc u
ero npuunHbL. Mcnonp3oBaHwe rerepo3uca B cenekuuu. OtnanéHHas TUOpUAM3AIUSL.
[Ipeononenue Oecrmoauss MEXBUIOBBIX THOPUIOB. JlOCTHKEHMS] CENEKIUM PACTCHUM U
YKUBOTHBIX. «3e1EHAs1 peBONIOYUY.

CoxpaHeHME YW U3YYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW M UX JUKHX
poaMuel JUISl CO3/JaHUS HOBBIX COPTOB W THOPHIOB CEIIbCKOXO3SHCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpaeieHue 2eHemuyecKuUMU pecypcamil CelbCKOXO3SAUCMBEHHbIX U
NPOMBICIOBHIX HCUBOMHBIX 6 YENAX VAYUUIEHUS CYWECmBYIOWUX U CO30AHUsL HOBbIX NOPOO,
JUHULL U KDPOCCOB, 8 MOM YUCIEe C NPUMEHEHUEM COBPEMEHHbIX MEemOo008 HAYUHbIX
uccnedosarull, nepedosvlx uoell U NePCneKmuUBHbIX MexXHOI02ULL.

JleMOoHCTpanumn

[Toptpertsr: H.W. Basunos, 1.B. Muuypun, I'.JI. Kapneuenxo, ILII. JIykesuenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuue! u cxembl: «L{eHTpbI TPOUCXOKIACHUS U MHOTOOOPa3usl KyIbTYPHBIX PACTEHUN»,
«3aKOH TOMOJIOTMYECKUX DPSJOB B HACIEACTBEHHONW H3MEHUMBOCTH», «METOIbI CEIEKIINN,
«OTtnanénnas rubpuauzamnus», «K MyTrareHes».

JlaGopatopHasi pabora «l3yueHrne COpTOB KyJbTYPHBIX PAaCTeHH M MOPOJ JOMAIIHHX
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KUBOTHBIX).
JlaGoparopnas pabota «/3yueHne MeTo10B CENEKINN PACTEHUID.

IIpakTuyeckas padota «[IpuBrBKa pacTeHun».

Okckypeus «OCHOBHBIE METOMBI M JIOCTHXKCHHS CEJIEKIIMM PACTeHUI M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATENIbHBIN Y4acTOK, B TEIUTMYHOE
XO035ICTBO, B JaOOPATOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHonorus u cUHTETHYECKasi OMOIOTHS

OOBEKThI, HCIONb3yeMble B OHOTEXHOJOTWH, - KIETOUYHbIE W TKaHEBBIE KYIbTYPHI,
MUKpPOOPTaHU3MBbI, WX XapaKTepUCTUKA. TpaauimoHHass OHUOTEXHOJIOTHS: XJieOOIedeHue,
MOJIyYCHUE KHUCJIOMOJOYHBIX TMPOAYKTOB, BHHOJENHE. MUKPOOHMOIOTUYECKUNA CHHTES.
OOBbeKkTsl MHKpOOMONIOTHYECKUX TexHojorui. [IpowsBoacTBo Oenka, aMHHOKHCIOT U
BUTAMHUHOB.

Co3aHne TEXHOJOTMA W HMHCTPYMEHTOB  LIEJICHAIIPAaBICHHOIO HW3MEHEHHA W
KOHCTPYMPOBAHUSI TE€HOMOB C IEJNbI0 TMOJY4EHUS OPraHu3MOB H HUX KOMIIOHEHTOB,
COJIEpKAIlUX HE BCTPEYAIOIIHNECS B IPUPOJE OMOCUHTETUUECKHE ITYTH.

Kierounas mHxeHepusa. MeTonpl KyJbTypbl KIETOK M TKAaHEW PacCTEHUM M KUBOTHBIX.
Kpuobanku. Comatuueckass rudbpuan3anus U coMatuyeckuid smOpuoreHes. Mcnonb3zoBaHue
TallOnJIOB B CEJIEKLUWH pacTeHui. [lonyuenue MOHOKIOHANbHBbIX anmumen. Hcnonavsosanue
MOHOKIIOHANIbHBIX U NOJUKIOHANbHLIX — aumumen 6  meouyune.  VICKycCTBEHHOE
OIUIOJOTBOPEHHE. PEKOHCTpyKIHMs SWLEKIETOK W KIOHMPOBAHME JKUBOTHBIX. MeTon
TPaHCIUIAHTALMU  sIep  KIETOK. TexHonocuu  0300po6ieHUs,  KYIbMUGUPOBAHUS U
MUKPOKIIOHAILHO20 PASMHOINCEHUS CENbCKOXO3AUCTNEEHHBIX KYAbMYP.

XpomMocoMHasi U TeHHasl NHKeHepus. VICKyCCTBEHHBIN CUHTE3 T'€Ha U KOHCTPYHPOBAHUE
pekomOunanTtHbix J[IHK. Co3zdanue mpanceennvix opeanuzmos. JIoCTHKEHUSI U TIEPCIIEKTUBBI
XPOMOCOMHON ¥ TEHHOW HWH)XEHEPHUU. ODKOJIOTHYECKHE W ITHYCCKHE MPOOJIEeMbl TEHHOM
VH)KCHEPUU.

Menunuackue  O6uorexHonoruu. I[loctreHomHas uudpoBas  meaunmua.  [1LP-
JTUarHocThka. MeTaOoJIOMHBIN aHaliu3, TeHOICHTPUYSCKHA aHaJIM3 MPOTeOMa YelloBeKa IS
OLICHKM COCTOSIHUSL €ro 3J0poBbs. Mcronp30BaHHME CTBOJIOBBIX KJIETOK. lapreTHasl Tepamnus
paka. BD-Ouoummxenepuss s pa3paboTku (QyHIAMEHTANbHBIX OCHOB MEIHUIIMHCKUX
TEXHOJIOTUHM, CO3JaHUsI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUA TPEXMEPHOIO
OuonpuHTHHTA U cKadPOoIAMHTA IS PEIICHUS 3a/1a4 TIEPCOHATM3UPOBAHHON MEIUIINHBI.

Coznanue BEKTOPHBIX BAaKIMH C IeJbl0 oOecredeHus: KOMOMHUPOBAHHOW 3alUTBI OT
Bo3Oynureneit OPBU, ycTtaHoBIIeHHE MONIEKYISIPHBIX MeXaHU3MOB GyHKImoHnpoBanusi PHK-
COJIEpIKaIlUX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMAacHbBIE 3a00JIEBaHUS YEIOBEKA U JKUBOTHBIX.

JleMoHcTpanuu

Tabmuiet u cxeMbl:  «Mcrmonb3oBaHUE MHUKPOOPTAaHM3MOB B MPOMBIILICHHOM
pou3BoICTBe», «Kinerounas uHxeHepus», «['eHHast HHKEHEPUs».
JlaGopatopnas pabora «3yueHne 00beKTOB OMOTEXHOIOTUM.

IIpakTrueckas pa60Ta <<HOJ'Iy‘l€HI/I€ MOJIOYHOKHUCIIBIX IIPOAYKTOB).
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Okckypeus «bruorexHomorus - BaxHeHIas TpOu3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOTUYECKOE MPOU3BOACTBO).
11 KJTACC
Tema 1. 3apoxaeHue U pa3BUTHE BOJIIOLUOHHBIX IPECTaBICHUHN B OMOIOTHH

OpomtonmonHass Teopus Y. Jlapsuna. [lpeAamnochbulkM BO3HHMKHOBEHMS JapBHUHHU3MA.
JKnsup 1 HayuHas nestensHOCTh Y. J[apBuHAa.

JBuwxkyume cuiasl 3Bomonud BujoB 1mo Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTH
Pa3MHOXXEHMsSI OpraHM3MOB, HAcJIEJCTBEHHas HW3MEHUYMBOCTh, Oopb0a 3a CyIIECTBOBAaHMUE,
€CTECTBEHHBIN U MCKYCCTBEHHBINH OTOOD).

Odopmnenue cunteTnueckod Teopun HBomonuu (CTD). HeitrpansHas Teopus
sBostonuu. CoBpeMeHHasi HBOJIIOLMOHHAS OHOJOrHs. 3HAU€HHE SBOJIIOLIMOHHOM TEOpPHH B
(bopMHUPOBAaHUH €CTECTBEHHO-HAYYHOI KapTUHBI MUPA.

JleMoHCTpauu

[Toptpetsl: Apucrorens, K. Jlunneit, JK.b. Jlamapk, 2.0K. Cenr-Unep, XK. Krosse, Y.
Hapsun, C.C. YerBepukos, N.U. llImansrayzen, Ix. Xonaeitn, 1.K. benses.

Tabmuuel u cxemsl: «Cucrema >xuBoi npuposl (no K. Jlunnero)y, «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusM ¢GOpMUPOBaHUS TPUCHOCOONEHUH y pacTeHUd u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsunay, «Haxonaku
Y. Hapsuna», «®opmbl 60pb0ObI 3a cymecTBoBaHue», «lloponbl romybeit», «MHoroobdpasue
KyJIbTYpHBIX (popM KamycTel», «llopoabl nomMamHMX >KUBOTHBIX», «Cxema oOpa3zoBaHuUs
HOBBIX BuAOB (mo Y. JlapBuHy)», «CxeMa COOTHOLIEHUS MABMXXYIIMX CHJI 3BOJIIOIUN,
«OCHOBHBIE NOJIOKEHUS CUHTETUYECKOW TEOPHUHN IBOJIIOLIUI.

Tema 2. Muxpo3Bosronus 1 €€ pe3ysbTaThl

[lonynsuust Kak 3JeMeHTapHas eauHula 3Boiourud. COBpEMEHHbIE METO/bl OIEHKU
TeHETHUYECKOro pa3HooOpa3us U CTPYKTYpbl nomyisiiuil. Mi3Menenue reHoQoHaa nonmyasuuu
KaK 3JIEMEHTApHOE HBOJIIOIIMOHHOE SIBJIeHUE. 3aKOH T'€HEeTUYecKoro paBHoBecus Jx. Xapau,
B. Baiin6Gepra.

OnemeHTapHble (AKTOPBI (ABIKYIIME CHIJIBI) SBOJIONUH. MyTallMOHHBIA TIpOIEcC.
KoMOunaTBHasT M3MEeHUMBOCTh. Jlpeiid TeHOB - cilydailHble HEHAINpPaBJIICHHbIE N3MEHEHUs
4acTOT ajiesied B momyisiusx. D¢dekt ocHoBarensi. Dggexm Oymwiiouno2o 2opivliuiKa.
CHudicenue 2eHemuueckoeo pazHoobpasus: npuyunel u cieocmeus. llposenenue s3¢gppexma
opeucpa cenos 6 Oorvwux u manvix nonyaayusx. Murpauud. W30msmMs TOMYISLAN:

reorpaduueckast (MpocTpaHCTBEHHA),
Oouosoruyeckas (pernpoyKTUBHAs).

EctectBenHblli 0TOOp - HampaBisitomuil (axktop sBomonuu. POpMbl €CTECTBEHHOTO
otOopa: ABMKYUIUH, CTaOMIM3UPYIOLIUH, pa3pbiBatoluil (qu3pynTtuBHbIi). [logoBoit oTOOD.
Bo3HHKHOBEHME U SBOIIOLUS COLIMATILHOTO TOBEICHUS AKUBOTHBIX.

[IpucnocobseHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPO3BOJOUMU. Bo3HMKHOBeHUE
npucnocodjieHuit 'y opranu3moB.  Apomopdo3bl M uamoagantauuu.  [Ipumepst
MPUCTIOCOONICHUI y OpraHu3MoB: Mopdorioruueckue, (Gpusnojorndyeckue, OMOXUMHUYECKHE,
noBeieHueckre. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT MHKPOIBOIIOIUH.

M3onmauus - wimodeBoit (axtop BumooOpazoBanus. [lytm u cmocoObl BHI000pa3oBaHUSA:

aJIONaTPUIECKOE (reorpaduueckoe), CHUMITaTPUUYECKOE

(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJMUIUIOUAU3anus, Trudpuansanus). JIuTenbHOCTh
HBOJIIOIIMOHHBIX MTPOLIECCOB.

Mexanu3msl pOopMUPOBaHUS OUOTIOTUYECKOTO Pa3HOOOpa3usl.

Ponp »BomOLMOHHON OHoNOrMHM B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUS
O6uropazHooOpasusi. MHUKPOIBOIIONMS U KOIBOJIOIUS MApa3UTOB M HMX X031€B. MeXaHU3MBI
dhopMUpOBaHUS YCTOMYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JeMoHcTparmu

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

Tabmuupel u cxembl: «MyTallMOHHas HM3MEHUYMBOCTHY», «llomynslnMoOHHAs CTPYKTypa
BUJa», «Cxema mposiBlieHUs 3akoHa Xapau-BaiinOGepray», «/IBHKyllHe CHIIBI 3BOJIOLUN,
«OKoyoruueckasl M30JSLUS MOMYJSUUN ceBaHCKoW ¢openn», «['eorpaduueckas U30ISIMSL
JUCTBEHHUIBl CHOMPCKOM W  JIUCTBEHHUUBI JAaypckoil», «llomynasimuoHHble  BOJHBI
YHUCJICHHOCTH XUIIHUKOB U XKepTB», «Cxema NIeHCTBUS e€cTeCTBEHHOro oTOopay», «DopMmbl
O00pbOBI 32 cyliecTBOBaHUE», «MHIyCcTpHaNbHBIA MeNTaHu3M», <OKuBBIE HCKOMaeMBbIey,
«IToKpOBUTENBCTBEHHAS OKpacka >KMBOTHBIX», «lIpenymnpexnaromas okpacka >KHBOTHBIX»,
«®Puznonoruyeckue agantauuny, «[Ipucrnoco6ieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTD,
«Kpurepun Bunga», «Bugsl- nBoiHukn», «CTpykTypa Buaa B mnpupoae», «CrocoOsl
BUA000pa3oBanus», «l'eorpaguyeckoe BHI000OpazoBaHME TPEX BHUAOB  JIAHJBILICH,
«IKOJIOTUYECKOE BUI000pa3oBaHue BUIOB CUHHI, «[lomurmmounsr pactenuit», «KamycTtHo-
pEeACUHBIN THOPUTY.

O6opynoBanue: repObapuu pacTeHHUM, KOJIJIEKIIMA HACEKOMBIX, Uydesla MTHIl U 3BEpEr C

MPUMEPaMU PA3JIMYHBIX TPUCIIOCOOICHUM, Yydesia NTHI] U 3Bepedl pa3HBIX BHJIOB, repOapuu
pacTeHuii OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMU.
JlabopaTtopnas paboTa «BbIsiBIeHHEe U3MEHUYNBOCTU Y 0COOEH OJTHOTO BUIA.

JlaGoparopnast pabora «lIpucmocobneHuss oOpraHu3MOB UM HUX OTHOCUTEIbHAs
11e7IeCO00Pa3HOCTHY.

JlaGoparopHas padora «CpaBHEHME BUIOB IO MOPGMOJIOTHYECKOMY KDUTEPHIO).

Tema 3. MakposBosronus 1 €€ pe3ynbTaThl

Metonel u3yuyeHUss Makpo3Bojtouuu. llaneoHTONmOrMyeckue MeTOJbl  U3YUYEHHS
sBosonuu. [lepexoansie Gopmbl U GUIOreHETHUECKHE PSAIbl OPTaHU3MOB.

buoreorpaduueckre Meroabl u3yueHus HsBoionuu. CpaBHeHue GI0pel U (payHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue obnactu 3eMau. BUab-oHAEMUKH U PETTUKTHI.

OMOPHUOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METObl U3YUEHHS SBOJIOIUU.
['eHeTnueckre MeXaHU3Mbl BOIOIUU OHTOTE€HE3a U MOSIBICHHS 3BOJIOLMOHHBIX HOBILIECTB.
['oMonoruunple M  aHAJOTM4YHbIE OpraHbl. PyauMmeHTapHble oOpraHbl U aTaBU3MBIL.
MonekyasipHO-TeHeTUYeCKHe, OWOXMMHMYECKHME U MaTeMaTUYeCcKue METOAbl H3ydeHUs
sBoMOIMH. ['oMonornynbie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHUS (UIOTE€HETHUECKHX
JIEPEBHEB.
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XpOMOCOMHBIE MYTallUK U SBOJIOLIHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBuia) H3BoOUUU. [lpunyun  cmenvl  yHKyuil.
HeobOpatumocts 3Bosonuu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB ABOJIIOLIUH.

JeMoHcTparmu

[Hoptpetsi: K.M. bap, A.O. Koanesckuii, @. Mromnep, O. ['ekkelns.

Tabmuupl u cxembl: «DUITOreHETHUECKUN AT JIOMIAAN», K APXEONTEPUKC», «3BEpO3yObIe
amepb», «Cteronedansi», «Punnodurs, «CemeHHbIe MaOPOTHUKNY, «buoreorpaduueckue
30HBI 3emun», «[peiid konTuHEHTOBY, «PemukTely, «HavanpHble cTaanu 3MOpPHOHATBEHOTO
pa3BUTHUS TIO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTUYHBIE M AaHAJOTUYHBIC OPTaHbBD,
«PynumeHThI», «ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI UEJIOBEKAa M MIMMIIaH3e», «[JaBHbBIE
HaIPaBJICHUS SBOIIOIUNY, «O011I1e 3aKOHOMEPHOCTHU IBOJIIOIIHI.

O6opynoBaHue: KOJUIEKIINH, TepOapuu, MYJISKA UCKOMAEMBIX OCTaTKOB

OpraHnu3MoOB, MYJIIXKH I'OMOJIOTHYHBIX, AHAJIOTHYHBIX, PYAUMCHTAPHBIX OPraHOB U aTaBU3MOB,
KOJVICKIHMH HACCKOMBIX.

Tewma 4. IIpoucxox1eHHE U pa3BUTHE KU3HU Ha 3eMIIe

HayuHble rumoTe3pl NMPOMCXOKIEHUS >KU3HM Ha 3emie. AOMOTE€HE3 M MaHCIepMHUs.
JloHay4HbIE TIPEICTABICHUS O 3apOKICHUMU KU3HU (KpealuoHH3M). ['mmore3a MOCTOSHHOIO
CaMO03apOKJIeHUS XU3HM M €€ omnpoBepxkeHne onbitamu @D. Penu, JI. Cnamranumanu, JI.
[Tactepa. [IpoucxoxieHue KU3HA U aCTPOOHOIIOTHSL.

OcHOBHBIE JTambl HEOpraHudeckon HBosronmu. IlnanerapHas —(reosioruueckast)
HBOJIOLMS. XHMMHMYECKash HBOJIOLUSA. AOHWOTeHHBIH CHHTE3 OPraHMYEeCKHX BEIIECTB U3
Heopranndeckux. OnbiT C. Mumnepa u I'. FOpu. O6pa3zoBaHue MoJMMepoB U3 MOHOMEPOB.
KoanepBatnas rumnorteza A.M. Onapuna, rumore3a nepBuyHoro Oynpona Jx. XomzaeliHa,
reHernueckas rumnoreza I'. Mémnepa. Pubosumsr (T. Uek) u rumoreza «vmmpa PHK» V. T
nnoepra. DopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnnm u MeTtoAsl €€ wu3yueHus. lckonmaemple OpPraHMYECKHE OCTaTKU.
I'eoxponomoruss u e€ wmeroabl. OtTHocuTenbHas W aOcomioTHas reoxpoHojorus. [
€OXPOHOJIOTMYECKAs LIKAJIA: DOHBI, P, IEPUOBL, DIIOXH.

HauanpHbie sTansl opraHnyeckou 3BoOLUU. [losBIIEHHE U DBOIIOLMS MEPBBIX KIETOK.
Opomonusa MeTabonu3ma. Bo3HukHOBeHHE TepBbIX sKocucTeM. COBpeMEHHbIE MHKpPOOHBIE
OMOIUIEHKM Kak aHajor nepBbix Ha 3emiie coobmiectB. Ctpomaronuthl. IIpokapuoTsl u
JYKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE MPOUCXOKIACHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHUu3MOB. BO3HHKHOBEHHME OCHOBHBIX TIpyHI
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUHU BbICHIUX pacTeHUid. OcHOBHBIE apoMoOpd03bl pacTEHUM.
Brixon pacrennii Ha cymy. [losBieHME CHOpPOBBIX pPAacTEHMl M 3aBOCBAaHUE UMHU CYLIM.
Cemennble pactenus. [IponcxoxieHne BETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl SBOJIOLUUU KUBOTHOrO MHpa. OCHOBHBIE apOMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB - OSIBJICHHE COBPEMEHHBIX TUTOB. [lepBble XOpA0BBIE
XKUBOTHBIE. )KM3HB B BOJIE. DBOIOIMS TO3BOHOUYHBIX. [Ipoucxoxaenne ampuouii 1 penTHIIUM.
[Ipoucxoxnenue miekonuraromux W ntuill. [IpuHnun ximodeBoro apomopdosza. OcBoeHue
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0€CI03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMie MO 3paM M IEpUOJaM: apXeW, MPOTEpPO30M, MaIeO30M,
Me3030#, KkaitHo30M. OOIas XapakTepucTUKa KiIMMaTra M TeO0JOTHYECKHX MPOIIECCOB.
[TosiBiIeHME U pacIBET XapaKTEPHBIX OPraHM3MOB. YTJIe00pa30BaHHE: €ro YCIOBHS U BIUSHUE
Ha ra30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHHS - YKOJOTHYECKUE KPU3HCHI Mpouuioro. IlpuuuHel U crneacTBus
MaccoBbIX BbIMUpaHui. COBpEMEHHBIN 3KOJOTUYECKUN KpU3UC, ero ocobeHHocTH. [Ipobiaema
coXpaHeHHs Onopa3HooOpa3us Ha 3emiie.

CoBpemeHHasi cUCTeMa OpraHUYecKoro Mupa. [IpuHIUIBl KI1accuuKauu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYTIIBI OPIraHU3MOB.

JleMoHCcTpanmu

[Toptpeter: @. Penu, JI. Cnannanuanwu, JI. [Tactep, 1.1. MeunukoB, A.N. Onapun, J[x.
Xonpenn, I'. Ménnep, C. Muutep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Pequ», «Cxema onbita JI. [lactepa mo uzyueHuro
caMo3apoXkaeHus Ku3Hu», «Cxema onbita C. Mutepa, I'. FOpu», «OTanel HeopraHu4ecKou
sBONMIOLUNY, «I'eoXpoHosornueckas mkana», «HauanpHble 3Tanbl OpraHu4ecKor 3BOJIIOIUNY,
«Cxema o00Opa3oBaHUS OyKapuoOT MyTEM cuMOUOreHe3a», «Cucrema >XKHUBOW MPUPOIBI»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHHil», «Punnoputs», «OTHOKIETOUYHbBIE
BOJOpoCcHn», «MHOTOKIETOUHBIE Bomopocin», «Mxuy», «I[lanopoTHukn», «l onoceMeHHbIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KUBOTHOTO MHPAY,
«Apomopho3bl KUBOTHBIX», «[Ipocreiimmey, «Kumeunomnonoctueiey, «llmockue yepBu»,
«YneHuCcTOHOTHEY, «PBIOBIY, «3eMHOBOJIHBICY, «ITpecMbIkarommecs», «lITunp,
«Munekonuraromue», «Pa3zButne JKW3HM B apxeHMcKou dpey», «Pa3BuTMe IKU3HH B
MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HM B MAICO30MCKON 3pey», «Pa3BuUTHE KU3HU B
ME€30301CKON 3pe», «Pa3zBurhe XM3HM B KaWHO30MCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPA».

OO6opyznoBanue: repdbapur pacTeHUM Pa3IMYHBIX OTJEIOB, KOJUICKIMM HACEKOMBIX,

BJIQXKHBIC TIpenapaThl >KUBOTHBIX, PAKOBHUHBI MOJIIFOCKOB, KOJUICKIIMM HUIJIOKOKHX, CKEJIEThI
MO3BOHOYHBIX XHUBOTHBIX, Uyyesla NTHUIL[ U 3BEpPEU, KOJJICKIIMU OKAMEHEJIOCTEH, IMOJIE3HBIX
HUCKOIAEMbIX, MYJISIKA OPraHUYECKHUX OCTATKOB OPraHU3MOB.

BupryansHas naboparopHas pabora «MonenupoBanue onbsiToB Mumiepa-lOpu mo

M3YYCHHIO aOMOTE€HHOT'O0 CHUHTE3a OPTaHUYEeCKUX COSAMHEHHH B IIEPBUYHON aTMOchepe».
JlaGoparopnast pabota «M3yueHue W ONUCAHUE HCKOMAEMBIX OCTATKOB JPEBHHX

OpPTaHU3MOBY.
[IpakTrueckas pabora «M3yueHne 0coOOEHHOCTEN CTPOCHUS PACTCHHI Pa3HBIX OTACIIOBY.

[IpakTuyeckas padota «M3yueHne ocoOeHHOCTEN CTPOSHHS TO3BOHOYHBIX )KMBOTHBIX).

Tema 5. [IpouCcX0XAEHHUE YETOBEKA - AHTPOIIOTEHES

Paznensl u 3apaun anTponosiorud. MeToibl aHTPOIIOJIOTHH.

CraHOBIIEHHE TIPEACTABICHUN O IMPOUCXOXKIACHUU 4eJOBeKa. PelnrunosHele BO33pEHMS.
CoBpeMEHHbIC HAYYHBIE TEOPHH.

CxonctBo denoBeka € JKMBOTHBIMM. (CHCTEMAaTHYECKOE IIOJIOKEHHE YeJIOBEKa.
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CBuzerenbcTBa CXOJACTBA 4YEJIOBEKAa C JKMBOTHBIMHU: CpPaBHUTEIBbHO-MOP(OJIOTHUYECKHE,
aMOpHoIoTHYecKue, (U3UO0JIOro-OMOXUMHUYECKHEe, MoBeaeHYeckrue. OTINYMS 4YeloBeKa OT
KUBOTHBIX. [IpsIMOX0KI€HNE U KOMIUIEKC CBSA3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE rosioBHOT0O
MO3ra U BTOPOW CUTHAJIbHON CUCTEMBI.

HBuwxynme  cuibl  (pakTopel) — aHTpOIOTreHe3a:  OWOJIOTHYECKHE,  COIMalIbHBIE.
CooTtHorieHre OMOJIOTMYECKUX U COLUAIbHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHBIE cTaIUU aHTpoIoreHe3a. Panuue yeaoBexooOpa3Hbie 00e3bsiHbI (TIPOKOHCYIIBI)
¥ paHHUE MTOHTUJBI - 00IIKE TIPEJIKU YeT0BEKOOOPa3HBIX 00€3bsH U JIt0/Iel. ABCTPAIONUTEKH -
JNBYHOTHE TpenKu Jrojieid. UenoBek yMenblil, IepBble U3TOTOBJICHUS OpYyIui TpyAa. YemoBek
MPSIMOXOJIAIIMN U MEPBBIM BBIXOJ Jr0JeH 3a npeaensl Appuku. YenoBek reiaens0eprekuil -
oOUIMil MpeAoK HEaHJAEpPTAIbCKOIO 4YelOBEeKa M ueJoBeKa pa3yMHoro. Yemnosek
HEAHAEPTAIBCKUN KaK BUJ JIIOAECH XOJIOJHOTO KJMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO
THUIIA, ICHUCOBCKUN YEIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpeaenamu Adpuxu. [laneorenetuka
Y TIAJIEOr€HOMUKA.

DBOJIOLUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI O0TOOp B MOMYNSIUSAX YEIOBEKa.
MyTtannoHHBIi mpotiecc U moauMopdu3M. IlomynsImoHHbIE BOJIHBI, Ipeii( reHOB, MUTpAIUs U
«3(dexT ocHOBaTeNS» B MOMYJISALUIAX COBPEMEHHOTO YeIIOBEKA.

UYenoseueckue pacsl. [lonsatue o pace. bonbine pacer: €BpOIEOU THAS
(eBpasmiickasi), aBCTpajo-HErpouAHas (dPKBaTOpHAlIbHAsA), MOHTOJIOMAHAs  (a3MaTCKO-
aMepuKaHcKas). BpeMsa u myTu pacceieHusl yeiloBeKa IO MiaHete. EAMHCTBO 4eI0BEYECKHUX
pac. Hayunas HecoctosTenpbHOCTh pacu3Mma. [IpucrocoOJIEHHOCTh YeloBeKa K pPa3HbIM
YCIIOBUSAM OKpyXaromie cpensl. BnmsHue reorpaduueckoil cpenbl U apeiida reHoB Ha
MOp(}oa0THuIo U (HU3HOJIOTHIO YEJIOBEKA.

MexaucuuiianHapable MeToAbl B (U3MYECKON (OMOJOTHMYECKO#) aHTPOIOJIOTHH.
OBOJIONMOHHASL ~ AHTPOIOJIOTHSI W MaJleOAHTPONOJIOTHS  YEJIOBEYECKUX  MOIMYJSIUH.
buocounanbHuple  WccieqoBaHUS — OpUpPOABI  YenoBeka.  MccienoBaHue — KOIBOJIOLUHU
OMOJOTUYECKOT0 U COL[UAIIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toptpetsr: Y. dapBun, JI. Jluknu, A.4. Poruackuit, M.M. I' epacumos.

Tabmunet u  cxembl: «MeToIbl  aHTPOMOJOTUNY», «[ OMIOBHOW MO3r 4eIOBEKay,
«UYenoBekoobpaszHbie 00e3bsHBD, «CKEJIeT YeloBeKa M CKeNeT MIMMITaH3e», «PynuMeHThl U
aTaBU3MbI», «J/IBIKylIME CHUJIBI aHTPOIOreHe3a», «IBOJIIOIMOHHOE JAPEBO UEIOBEKay,
«ABcTpanonurexk», «YenoBek ymenblit», «YenoBek npsaMoxonamui», «JleHucoBckuit
yenoBek» «Heanpepranbub», «KpomanboHub», «lIpenku uenoBeka», «IOTambl 3BOJIOLUHA
YeJ0BeKay, «Pacel uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHETIOCTEH, TPEAMETOB MaTepUaIbHON KYJIbTYPhI TIPEIKOB
yenoBeka, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUGPOJIOTHYSCKUMH U OUOICHCKUMHU
CIOKETaMH TIPOMCXOXJEHUs 4dellioBeKka, Qororpaduu HAXOJOK MCKOMAEMbIX OCTAaTKOB
YeJloBeKa, CKEJIeT 4YeloBeKa, MOJeNIb Yepera 4elloBeKa M uepena IIUMIIaH3e, MOJAENb KUCTU
YeJioBeKa U KMUCTU IIMMIaH3e, MOJIEIHN Topca NMPEeAKOB YeI0OBeKa.

JlaGopatopHast pa6ora «M3yueHue o0cCOOCHHOCTEH CTpOCHHSI CKeleTa 4YellOBeKa,
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CBSI3aHHBIX C MPSIMOXO0XKICHUEM.
[IpakTrueckas pabora «M3yueHne 3KOJIOrMYEeCKUX aJanTaluil YeJI0BEeKay.

Tema 6. Dkosnorus - Hayka O B3aMMOOTHOILIEHUSIX OPraHU3MOB M HaJIOPTaHU3MEHHBIX CUCTEM C
OKpY’KAIOIIEH cpeion

3apoxkaeHne W pa3BUTHE JKojorunm B Tpyaax A. ['ymb6onsara, K.®. Pympe, H.A.
CesepuoBa, 2. I'ekkensi, A. Tencnu, B.H. Cykauépa. Pazgensl u 3amaum skosioruu. CBsizb
9KOJIOTHH C JPYTUMH HAYKAMH.

MeTtonpl 3xoniorud. [loneBsie HAOMIOAEHUS. DKCIEPUMEHThI B SKOJIOTHUU: MPUPOAHBIE U
naboparopHbsie. MojienrpoBaHue B 3KOJIOrMH. MOHUTOPUHT OKPY’KaloIEel Cpeibl: JIOKaJIbHBIMH,
PErHOHANIBHBIN U TJI00aTBHBIH.

3HayeHue HKOJIOTMUECKHX 3HAHUU JUIsl YeJOoBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE KaK
OCHOBa CBs3€H desoBedecTBa C npupoaor. DopmMupoBaHUE HKOJIOTUYECKOW KYJIBTYPBHl H
AKOJIOTMYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCcTpanuu

[Hoptpetsi: A. 'ym6oapaT, K.®. Pynbe, H.A. CeBeprios, 3. I'ekkenb, A. Tencnu,
B.H. Cykaués.

Tabmuupl u cxemsl: «Pa3nenst skonoruny», «Metoasl skooruny, «CxemMa MOHUTOPUHTA
OKPYKaIOIIEH CPEIBI».

JlaGopaTopnas pabota «3ydeHne MeToa0B 3KOJIOTHICCKUX UCCICIOBAHUIY.

Tema 7. Opranusmsl U cpefa OOUTaHUs

Okojoruyeckue (akTopel W 3aKOHOMEpHOCTH uX fAeiictBus. Kiaccudukarms
JKOJIOTMUECKHX  (DakTOpoB: aOWOTHUEecKHe, OuOoTHYEecKHe, aHTpomnoreHHsle. OOmue
3aKOHOMEPHOCTHU AeHcTBUS 3Konornueckux (axropos. I[IpaBuno munumyma (K. Ilnpenrens,
1O. JInbux). TonepaHTHOCTb. DBpUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBbI.

Abuotnueckue axtopsl. CBeT Kak 3koyoruueckuid paxrop. JleicTBre pa3HbIX yH4aCTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl pPacTeHUH U >KMBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUTHaNIbHAsI posib cBeTa. POTONEPUOIU3M.

Temneparypa kak sKojorumueckuil Qakrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikmiioTepMHBIE W TOMOMOTEPMHBIE OpPraHU3MBL. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

BnaxHnocTh kak sxonmoruyeckuid ¢akrop. [IpucnocobiieHns pacTeHH K MOAAEPKAHHIO
BogHOTO Oamanca. Knaccudukanus pacTeHuii mo oOTHOIIEHHIO K Boje. [Ipucmocobnenus
AKUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpbl oOuTaHUsI OPraHU3MOB: BOJHAsl, HA3€MHO -BO3/yIlIHAsA, TOYBEHHAs,
INyOMHHAs MOANOYBEHHAs, BHyTpHOpranusMeHnHas. dOusnko-xumMuueckue oCoOOEHHOCTH Cpell
oOuTaHust oprauu3MoB. [IpucrnocoOaeHnss OpraHu3MoB K )KH3HU B PA3HBIX CpeJlax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJUYHbBIE PUTMBI.
[Iprcnoco61eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBH JKU3HH.

XKuznennsie Gopmbl opranu3zMoB. [lonsiTue o xu3HeHHOU (popme. KuzHeHHbIE (HOPMBI
pacTeHUN: JIepeBbsl, KyCTApHUKU, KYCTAPHUYKHU, MHOTOJIETHUE TPABHI,
oJlHOJIeTHUE TpaBbl. JKU3HEHHBIE POPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI, a3POOUOHTHI.
Oco0eHHOCTH CTpOCHHS U 00pa3a KU3HH.

24



Q®enepanpHas padodas nmporpamma | buonorus. 10-11 xmaccesr (yrimyOnéHHBIA YPOBEHB)

buotuueckue Qakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUI: KOHKYpPEHIIUS,
XHUIIHAYECTBO, cUMONO03 U ero gopmel. [lapazutusm, koonepaus, MyTyainn3M, KOMMEHCAIU3M
(KkBapTHpaHTCTBO, HaxJeOHu4ecTBO). Herpoduueckue B3auMoaencTBHs  (TONUYECKUE,
dbopuueckue, padbpuueckue). 3HaueHHEe OMOTUYECKUX B3aUMOJEHUCTBHUI JIsI CYIIECTBOBaHUS
OpraHu3MoOB B cpejie ooutanus. [IpyHIMI KOHKYPEHTHOTO UCKITFOUECHHMSL.

JleMoHCcTpanmu

TaOmuuel U CXeMBbI: «Okonoruueckue Gakropb», «CBETOBOM CIIEKTPY,

«IKOJIOTUYECKHUE TPYMIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», « TEeIIOKPOBHBIC KUBOTHBICH,
«XO0JIOIHOKPOBHBIE KUBOTHBIE», «DU3MOJIOTUUECKUE aJalTallud >KUBOTHBIX», «Cpeabl
oOWTaHHWS OpraHu3MoB», «bHoJOrHYecKre pUTMBI», <« Ku3HEeHHbIE GOPMBI PACTCHUI,
«KuzHeHHbIe (DOPMBI KUBOTHBIX», «IKOCHCTEMA IMHPOKOIUCTBEHHOIO Jieca», « DKOCHUCTEMA
XBOWHOTO Jecay, «llemun mmranus», «XumHUIecTBO», «llapasutusm», «KoHKypeHIUIY,
«CumbOmno3y», «KoMmmeHcanu3m.

OObopynoBanue: repObapud pacTeHUHW W IKUBOTHBIX, IMPHUCIOCOOJEHHBIX K BIUSHHUIO

pa3IMYHBIX  JKOJIOTHYECKUX (PAKTOpOB, TepOapuu CBETONIOOUBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIUBBIX PACTCHHI, CBETOJIIOOMBBIC, TCHEIIOOUBBIC U TCHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapud W KOJUICKIIMH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMYUBBIX
pacTeHu#, Yydena NTHIl W 3Beped, repOapuu pacTCHHU, OTHOCSAIIMXCS K TUTPOQHTAM,
kcepoduTam, Me3oduTaM, KOMHATHBIC PACTCHUS IaHHBIX TPYIIN, KOJUICKIIMA >XHUBOTHBIX,
oOWTAIOMUX B Pa3HbIX Cpelax, repOapuu W KOJUICKIIMA PACTCHUHN U KUBOTHBIX, 00J1aTafOIIIIX
gepTaMyd TPHUCTIOCOOJIEHHOCTH K CE30HHBIM H3MCHCHHSIM YCJIOBUH JKH3HHU, TepOapuu u
KOJUICKIIMM PACTCHHA W JKUBOTHBIX PA3IUYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTUYCCKUX B3aUMO/ICHCTBHSIX.
JlabopaTtopnas paboTa «BbIsiBIeHHE PUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JlaGoparopHast pabotra «BpIsiBIeHHE NPUCIIOCOONICHUM OPraHu3MOB K  BIMSIHHUIO

TEMIIepaTypbD».
JlaGoparopHasi paboTra «AHATOMHYECKHE OCOOEHHOCTH pAacTEHUM U3 pa3HbIX MeCT

OOUTaHHUSY.
Tema 8. Dkon0rHst BUJAOB U TOMYJISLUAN

DKOJIOTUYECKHE XapaKTEePUCTUKH nonysiiuu. [lomymnsius kak Ouojgoruyeckas cuctema.
Pons HeogHOpOoaHOCTH Cpenpl, Pu3nueckux O0apbepoB M OCOOCHHOCTEW OMOJIOTHU BHUIOB B
(GbOopMHUpPOBaHUHM  TMPOCTPAHCTBEHHOM CTPYKTYpbhl momyisiiuil. OCHOBHBIE MOKa3aTeau
MOMYJISIUUKA: YUCIEHHOCTh, IUIOTHOCTh, BO3pAacTHas M II0JIOBasi CTPYKTYypa, POXKIAAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSL.

DKojoruueckasi CTpykrypa nonyssiquud. OUeHKa YHMCIEHHOCTH nomyJisiinuu. J(nHamuka
NONMyIsIUUM U €€ peryisinua. buoTMYecKMd NOoTeHUHal MNonyiadauuud. MojaenupoBaHue
JUHAMUKA Tonyisinuu. KpuBble pocTa YHUCICHHOCTHM monyisiuud. KpuBblie BBDKUBAHUA.
Perynsiiiust 4yuCIEHHOCTH TOMYJSIIUA: poyib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT
IUIOTHOCTH. DKOJIOTUYECKHE cTpaTeruu BUJoB (T - u K-ctparerun).

[TonsiTne 00 »sKojormyeckoi Humie Buaa. Mectoobutanue. MHOroMepHas MOIECIb
skosiornyeckor Humu k.M. Xarunncona. Pazmepsl skonornueckoi HuIM. [loTeHnmnanbHas
Y peaaru30BaHHAs HUILIH.

Bun kak cucrema nomynsiuuid. Apeanbl BUIOB. Buibl M uX XKU3HEHHBIE CTPATETHUU.
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DKOJOTUYECKHUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS M MUrpalui >KUBOTHBIX. buHolormyeckne WHBa3UU
qy>KEpPOJIHBIX BUJIOB.

Hemoncrparuu [Toptper:

JIx. 1. XaT4nHCOH.

Tabnuibl U CXEMBI: «IKOJIOTUUECKUE XAPAKTEPUCTUKU MOMYIISIIUNY,
«IIpocTpaHcTBeHHasi CTpPyKTypa mnonyisiuun», «Bo3pacTHple mnuUpaMuabl TOMYJISIIIANY,
«CKOpOCTh  3acelieHusT TOBEPXHOCTH 3€MJIM  pPa3jIMuYHbBIMM  OpraHuzMammu», «Mojeinb
sKkojorudeckor Humu Jx.M. XatuuHcoHay.

ObopynoBanue: repdapun pacTeHNUH, KOJJICKIINH )KHBOTHBIX.

JlaGopatopnast pabota «lIpucrnocoOnaeHus: ceMsiH paCTEHUM K pacCceeHUIO».

Tema 9. Dkosorus coo6mecTB. DKOJIOTHYECKHE CUCTEMBI.

CooOuiecTBa opranu3MoB. buoineHo3 u ero crpykrypa. CBA3M MeX]y OpraHu3MamMu B
OHoLEeHO3E.

OxocuctemMa Kkak oTkpbiTags cuctemMa (A.[lx. Tenciam). @DyHKUIHOHATBHBIE OJIOKH
OpPraHU3MOB B JKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckne ypoBHH.
Tpoduueckue nenu u cetn. AGuoTHdeckue 0J0KU d3KocUCTEM. [[0UBBI M WIIBI B 9KOCHCTEMAX.
KpyroBopoT BemiecTB v MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTenu »JKOCHCTEMBI. buomacca © mnpoaykuus. OKOJOTHYECKHE
MAPaMU/IbI YUCell, OMOMACChl U SHEPTHUH.

Jlunamuxa 9KOCUCTMEM. Kamacmpodguueckue nepecmpouKu. Dnykmyayuu.
HamnpaBnenHnble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKilecCHMHU. [lepBUUYHbIE W BTOPUYHBIE
CYKIIECCUM W WX TPUYUHBI. AHTpPOIOT€HHBIE BO3JCHCTBUS Ha cykueccuu. KimmakcHoe
coobmiectBo. buopaznooOpasue W MOJIHOTA KPYroBOpPOTa BEIIECTB - OCHOBA YCTONYMBOCTHU
COO0O0I1IECTB.

[IpuponHbIE dKOCHCTEMBI. JKOocucmemvl 03€p U pex. IKOoCUcmembl MOpel U OKeaHos.
Oxocucmembl myHOp, 1€cos, cmeneti, NyCMmulHb.

AHTpONOreHHbIE JKOCHCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus Mexnay
AHTPOTIOTEHHBIMU U TPUPOTHBIMU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas ¢iopa u dayna.
CuHaHTponu3anusi ropoickoil QayHel. buonormyeckoe u XO3SIICTBEHHOE 3HaYy€HUE
arpo3KOCHUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBUN  OpPraHU3MOB B
Kocuctemax. Ponb KackadHoeo a¢hgexma u 6udos-20udpuxamopos (Kirouesvlx 6ud08) 8
@yHxkyuonupoganuu skocucmem. llepeHOC HHEPruM W BEIIECTB MEXKAY CMEKHBIMHU
SKOCHUCTEMAaMHU. Y CTOMYMBOCTh OPraHW3MOB, TMOMYJISIUMA M SKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOMOTCHHBIX BO3JCHCTBUL.

Mexanusmor  6030eticmeus  3acpsA3HeHUll pAsHbIX MUNO8 HA  CYOOP2aHUZMEHHOM,
OP2aAHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KONOSUYECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeTo10I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JeMoHcTparmu
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[Toptpet: A.Jlx. Tencnu.

Tabmuubl u cxembl: «CTpyKTypa OUOIIEH03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«9KocucTeMa XBOMHOro jeca», «OyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llemm mnutanus (macTOWInHAs, JETPUTHAS)Y,
«JKoyoruyeckass —~ OUpaMHaa  4yucen»,  «OKOJOorMyeckas — nupampga  OMOMacChl»,
«OKosoruueckas nupammaa sHeprum», «OOpa3zoBanue Oonota», «llepBuuHas cykueccus»,
«BoccTaHoBieHue sieca nocie mnoxapay, «9KocucTemMa o3epay», «ArponeHos», «KpyroBopot
BEIIECTB U IOTOK SHEPTUH B arporieHo3ey, «lIpumepsr ypOoskocuctem».

Ob6opynoBanue: repbapu pacTeHUH, KOJJICKIUU HACEKOMBIX, Uydesia NTHIl U 3BEpeH,
repOoapum KyJabTYpPHBIX U JUKOPACTYILUX PACTEHUH, aKBapUyM KaK MOJIENIb IKOCUCTEMBI.

IIpaxmuuyeckas paboma «VI3yuenue u onvcanue ypo0o3KoCUCTEMBI.

Jlabopamopnas paboma «VI3ydeHue pazHOOOpas3Hsl MEIKHUX MOYBEHHBIX YJICHUCTOHOTHUX

B Pa3HBIX IKOCUCTEMAX).
Oxckypcus «IKCKypcusi B TUIIUYHBIA OMoreoneHo3 (B ayOpaBy, Oepe3HsSK, eIbHHUK, Ha
CYXOJOJIbHBIN HJIM TOMMEHHBIH JIYT, 03€p0, O0JI0TO)».
IKcKypcus «IKCKYpCHs B arpOdKOCUCTEMY (Ha I0JI€ WK B TEIUIMYHOE X035 HCTBO)».

Tema 10. buocdepa - rmobanbHas 3xocucTemMa

buocdepa - oOmennanerapHas o0oyiouka 3emiid, TAe CYIIECTBYET WM CYIIECTBOBaja
*u3Hb. Pa3BuTHe npencrapnenuit o 6uochepe B Tpynax J. 3tocca. Yuenne B.W. Bepnaackoro
o 6uocdepe. O6nactu 6nochepst u e€ cocran. JKupoe BeriecTBO Ouocdepsl U ero GyHKIUH.

3aKoHOMEpHOCTH cyllecTBOBaHUs Onocdeprl. OcobeHHocTn Ouocdepsl Kak riodaibHON
sKocucTeMbl. JlMHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemiecTB U
OMOreOXMMHUYECKHUE IUKIIBI (Yriiepoaa, a3oTa). PUTMUUHOCTS siBIeHUI B Onocdepe.

3onansHOCTH Onochepsl. [lonstre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOMHbBIE
Jieca, CMeIlIaHHbIe ¥ MIUPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHBI, ITyCTHIHU, TPOITMYECKHE Jieca,
BBICOKOTOpbs. KiluMar, pacTuTe bHbINH U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKMBBIX CHCTEM, OIIEHKa HUX pECypCHOTO TOTEHIHala |
ounochepHbIX QYHKIUHI.

JleMoHCcTpamu

[Toptpetsr: B.1. Bepnaackuii, 3. 3rocc.

Tabmuubt u cxeMbl: «['eocdepsr 3emmn», «Kpyroopot azora B npupoae», «Kpyrosopot
yriiepojaa B mpupoie», «KpyroBopot kuciopoaa B mpupoje», «KpyroBopoT Boasl B ipupoie»,
«OcHoBHBIE OuoMbl cymm», «Kmumatuueckue mosica 3emun», «TyHnpa», «Taiiray,
«Cmemannpii  nec», «lllupokonuctBenublii jec», «Crenby, «CaBaHHay, «llycTbIHDY,
«Tponnuecknit necy.

OobopynoBaHue: repdapun pacTeHU pa3HBIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. Yenosek u okpyskaromas cpena
DKoJoTMYecKue KpU3UChl M WX TNpU4YuHBL. Bo3zgeiicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHHe BO3AyIIHOW cpeabl. OxXxpaHa Bo3ayxa. 3arpsA3HeHHEe BOAHOUM cpenbl. OxpanHa
BOAHBIX pecypcoB. Pazpyuienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.
AHTpOIIOTEHHOE  BO3JECHCTBUE HAa pACTUTENBbHBIA M JKUBOTHBIM wmup. OxpaHa
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PaCTUTEILHOTO U JKUBOTHOTO MUpa. OCHOBHBIC MPUHITUTIBI OXPaHbI MPUPOIbl. KpacHbIC KHUTH.
Oco60 oxpansiembie npupoansie Tepputopuu (OOIIT). borannueckue cajabl U 300JI0THUECKUE
TapKH.

OcCHOBHBIE MIPUHITUIBI YCTOMYHNBOTO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOLI. PanmonansHoe
PUPOJIOTIONB30BAaHNE U COXpaHEHHWE OHoJorhYeckoro pasHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TJ00ANBbHBIX JKOJIOTHYECKHX KpHu3ucoB. (OCOOEHHOCTH COBPEMEHHOTO
KpH3HCa U €T0 BEPOSTHBIE TTOCIICICTBHS.

Pa3Bute MeTO0B MOHUTOPHMHTAa pPa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedoBanus nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCNOCOOHOU
anepeemuxke. buonocuueckoe paznoobpasue u buopecypcol. Hayuonanvnole unghpopmayuontsie
cucmemol, obecneuusaroujue 0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHbIX 6UO08 U
akocucmem.  OcHogbl  dKOpeabunumayuu  3Kocucmem U  Cnocobos  6opvObLl ¢
buonospexcoenuamu. PekoncmpyKkyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.

JleMoHCcTpaumn

Tabmuupel U cxeMmbl: «3arpsi3HeHuE aTMocepbl», «3arpsi3HeHHe ruapocheps»,
«3arpsizHenue mouBbl», «[lapHukoBbll 3ddexkT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOpUN», «MOJENN yIIpaBIsIEMOro MUPay.

ObopynoBanue: ¢ororpaguu OoxXpaHsIeMbIX PacTeHUH U >KUBOTHBIX KpacHoil KHMTH
Poccuiickoit @enepanyu, KpacHol KHUTH peruoHa.

IJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 BUOJIOT' NN
HA YPOBHE CPEJAHET'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBLIE PE3VYJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pE3yabTaTaM OCBOCHHS OOYYArOITUMUCS
MporpaMM CpeHero 001ero oopa3oBaHus: JTUYHOCTHBIC, METaNpPEIMETHBIE 1
MPEeIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MPOTPAMMBI IO OMOJOTUM BBIICIICHBI
CIEIYIOIIME COCTaBIAIONIME: OCO3HAaHHWE OOYYalOIMMUCA POCCUHCKON Tpa’KIaHCKON
WUJIEHTUYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTMPEEICHUIO,
HaJgu4Yue MOTHUBAIIMUM K OOY4YeHHIO OHWOJIOTHH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOEKICHUI JTUYHOCTH Ha OCHOBE KJTFOUYEBBIX IICHHOCTEH W MCTOPHYCCKHUX TPATUINI Pa3BUTHS
OMOJIOTMYECKOTO 3HAHHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCSA B
CBOEH JIEATENIbHOCTH IIEHHOCTHO - CMBICIOBBIMU YCTaHOBKAMM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  OOpa3oBaHMs, HAJIWYKWE TMPABOCO3HAHMS OKOJOTHMUYECKON  KYJIBTYpHI,
CIOCOOHOCTH CTaBUTh IIEJIH M CTPOUTH KU3HEHHBIC TIAHBI.

JInuHOCTHBIC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHHU JTOCTUTAIOTCS B €IMHCTBE
y4eOHOU M BOCMUTATEIbHON JACATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, HCTOPUYECKUMH M JTYXOBHO - HDABCTBCHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA
B O0IIIECTBE MpaBWJIaMH U HOpMaMH TOBEJEHUS M CIIOCOOCTBYIOT MpOIieccaM CaMOTIO3HAHMUS,
CaMOBOCITUTAHUS M CAaMOPAa3BHUTHSI, Pa3BUTHS BHYTPCHHEH IMO3HMIIMH JIMYHOCTH, MATPUOTH3MA U
YBaXXEHUS K 3aKOHY U MPABOIMOPSIAKY, YEIOBEKY TPYy/Ja U CTapIIeMy MOKOJECHUIO, B3AUMHOTO
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YBaXEHHUs, OEPEeKHOr0 OTHOUIEHUS K  KYyJIbTYpHOMY Hacl€AMI0 U  TPaTULUSIM
MHOTOHallMOHAIBHOTO Hapoa Poccuiickon denepanuu, Ipupoie U OKPYKarollei cpeae.

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS yueOHOTO npeamera «buonorusy nomKHbBI OTpaxaTh
TOTOBHOCTb U CTIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOACTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEHN
MO3UIINEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMM, TO3UTUBHBIX BHYTPEHHUX
yOeX/IeHHI, COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
pacuIupeHue KU3HEHHOTO ONBITa M OMbITA JIESITEIIBHOCTA B MPOIIECCE pPeain3alliid OCHOBHBIX
HaIpaBJICHU BOCTIUTATEILHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa)kIaHCKOTO BOCITUTAHHUS:

chOpMUPOBAaHHOCTh TPAXKIAHCKONM TO3UIMU  OOydYaroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIUCKOTO 00IECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIHMOHHBIX TIpaB M OOsS3aHHOCTEH, yBa)XEHHWE 3aKOHA W
MIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IESITEIHLHOCTH MPU CO3AAHUU YUEOHBIX TTPOCKTOB,
pelieHur y4eOHbBIX U MO3HABATENbHBIX 3a/1a4, BBITIOJTHEHUH OMOJIOTUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACNATh COOCTBEHHYIO TIO3UIIMIO TI0 OTHONICHUIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSI JIIOJIEM C pa3sHBIMU  YOEXKICHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMH U
COILIMATILHBIM TOJIOKEHUEM;

TOTOBHOCTH K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATEIBHBIX M UCCIIEOBATENBCKHUX 33]1a4, YBAXKUTEIILHOTO OTHOIIECHUS K MHEHUIO
OIIOHEHTOB MPHU 00CYKICHUU CIIOPHBIX BOMTPOCOB OMOJIOTUYECKOTO COJEP>KAHMUS; TOTOBHOCTh
K T'YMAaHUTapHOW U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MaTPUOTHYECKOTO BOCTIUTAHHUS:

c(hOpMUPOBAaHHOCTH POCCUUCKON IpakTaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKCHHUS
K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH Iiepell PoinHOM, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOil S3bIK M KyJNbTYpy, HPOLUIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapojaa
Poccuu;

LIECHHOCTHOE OTHOIIEHHWE K NPUPOAHOMY HACIEAUI0 W MaMSATHUKAM MPUPOJBbI,
nocTmkeHusiM Poccun B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMaHUS 3HAYCHHUST OMOJIOTHH B TTIO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEIOBEKA
Y COBPEMEHHOTO OOIIEeCTBa;

unaerHas  yOexAEHHOCTh, TOTOBHOCTh K CiyxeHHro U 3amure OTedecTna,
OTBETCTBEHHOCTH 3a €T0 CYAbOY;

3) JTyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMSL:

OCO3HAaHME JyXOBHBIX IEHHOCTEW POCCUNUCKOr0 Hapoia; chOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEJICHNUS; CIOCOOHOCTh OLIEHUBATH CUTYAIIUIO U
MPUHUMATh OCO3HAHHBIEC PEIICHUSI, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;
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OCO3HAHUE JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYyAYIEero; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3/IAaHUIO0 CEMBbH HA OCHOBE OCO3HAHHOT'O MPUHSATHS
LEHHOCTEN CEMENHOM KU3HHU B COOTBETCTBUHU C TPAJUIMSAMHU HapoaoB Poccuu;

4) ACTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHE SMOLIMOHAIILHOTO BO3/ICHCTBHUSA KUBOU MPUPOJIBI U €€ IIEHHOCTH; TOTOBHOCTD
K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBISATH KaueCTBA TBOPUECKOM
JTIMYHOCTH,

5) ¢u3nyeckoro BOCIUTaHUsA, POPMUPOBAHUS KYJIbTYpPbI 30POBbS U
HMOLMOHAIBHOIO OJIarONOTyYHs:

MOHMMAaHUE U pean3alus 3J0poBoro u 0e3onacHoro odpasa *Hu3HM (370pOBOE MUTAHUE,
coOJII0/IeHNEe TUTUEHUYECKUX IPaBUI U HOPM, cOATaHCUPOBAHHBINA PEXXUM 3aHATHH U OTJIbIXA,
perynsipHas (Qu3MYecKas aKTHUBHOCTb), OEpEXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U NICUXUYECKOMY 310POBBIO;

MOHMMAaHUE I[IEHHOCTH TMpaBWJI WHAMBUIYAJBHOTO U KOJUIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYaLlUsX, YTPOXKAIOIIMX 370POBbIO U JKU3HU JIIOJEH;

OCO3HaHHE TOCJIEICTBUI M HENPUATUS BPEAHBIX NPUBBIUEK (YIOTPEOJIEHUS aJIKOTroJIs,
HapKOTHUKOB, KypeHus);

6) TPYJOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPy, OCO3HAHUE IICHHOCTH MacTEPCTBA, TPY/10JII00HE; TOTOBHOCTh K
AKTUBHOM JESITEIbHOCTH TEXHOJOTHYSCKON M COLMAIbHOM HAIPaBACHHOCTH, CIOCOOHOCTD
WHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOSTEIBLHO BBITIOJIHATH TAKYIO JIEATCILHOCTD;

HHTEpeC K pa3audHbiM cepam npodecCHOHATBHON JEeSITEIHPHOCTH, YMEHHUE COBEPIIaTh
OCO3HAHHBIN BBIOOP OyIyIIeH mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO W CaMOOOPAa30BAHUIO HA MPOTSKEHUU BCEH
KU3HU;

7) 9KOJIOTHYECKOTO BOCITUTAHUSI:

AKOJIOTMUYECKH 11esieco00pa3Hoe OTHOILIEHHE K MPUPOJIe KaAK UCTOUYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBILICHUE YPOBHS dKOJIOTUYECKON KYJIbTYpPHI: pUOOpPETEHNE OTbITA
IJTAHUPOBAHUS MOCTYNKOB M OLICHKU UX BO3MOKHBIX IOCJIEICTBUI U1 OKPYKAIOLIEH CPEJIbL;

OCO3HaHHE TJIO0ATEHOTO XapaKTepa YKOJIOTUUECKUX MPOoOJIeM U TyTeH UX pelieHus;
CIIOCOOHOCTH UCIOJIb30BaTh MPUOOpETacMble TPU U3yUYEHUU OMOIOTHY 3HAHUS U YMEHUS TpU
pelIeHnn Mpo0IeM, CBSI3aHHBIX C PAIIMOHATBHBIM MPUPOAOIIOIB30BAaHUEM (COOIIOICHNE
MpaBUJI MOBEJCHHS B IPUPOJIE, HAIIPABJIEHHBIX HA COXPAHEHHUE PABHOBECHUS B DKOCUCTEMAX,
OXpaHy BUJIOB, dKocUcTeM, buochepsl);

AKTUBHOE HENPUATHE JECUCTBHM, MPUHOCAIINX BpPEI OKPYKAIOUIEH MPUPOJHOU Cpele,
YMEHHUE MPOTHO3UPOBATH HEOIATONPUSTHBIC IKOJIOTUUECKHUE TIOCIEACTBUS MPEANPUHUMAECMBIX
JNENCTBUM U NIPEJOTBPAIATh UX;

HAJIMYAE PA3BUTOIO HKOJOTMYECKOTO MBIIIICHHS, SKOJOTMYECKOM KYJIBTYpHI, OIbITa
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ACATCIIbHOCTHU AKOJIOTHUECKOM HAIpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCSA HWMHU B
HO3HaBaTeHBHOﬁ, KOMMYHI/IKaTI/IBHOfI nu COHH&HBHOﬁ IMMPAKTUKEC, TOTOBHOCTU K Y4YaCTHUIO B
HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTU 9KOJIOTUUECKOM HaITpaBJICHHOCTH,

8) LIEHHOCTH HAay4YHOT'O IIO3HAHUS:

C(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAayKd M OOLIECTBEHHOM IpaKTHUKH, OCHOBAaHHOIO HAa JUAlOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAaHUE  A3BIKOBOM M  YMTATEIbCKOM  KYyJIbTYphl KaK  CpeAcTBa
B3aMMO/JICHCTBUS MEXAY JIIOAbMH U MIO3HAHUS MUPA;

NOHMMaHHE creuu(UKd OMOJIOTMM KaK HayKH, OCO3HAaHUA €€ posid B (OPMUPOBAHHUU
pPalMOHAJILHOTO HAy4YHOIO  MBILIUIEHHS, CO3JAaHMM LEJIOCTHOTO IpeAcTaBlieHus 00
OKpY’KarolleM MUpPEe KaK O €IMHCTBE MPUPObI, YEIOBEKA U 0OIECTBA, B TO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEN U pellIeHUuH NpoOJieM COXpaHEHUs! IPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JUIsl COBPEMEHHOM LMBUIM3ALUU: 00eCIIeUeHUS
HOBOT'O YPOBHS Pa3BUTH MEIUIMHBI, CO3aHNE MEPCHEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHSI YEIOBEYECTBA, TOUCKA MTyTeH BBIXOAA U3 II100AIBHBIX
HKOJIOTUYECKHX MpobiieM U olecrmeueHus Imepexoia K yCTOMUYMBOMY Pa3BUTHIO,
palnroHaIbHOMY HCIOJIB30BaHUIO IPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOIMYECKUX 3HAHUH B LENSIX MOBBIILIEHUS 001Ieit
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TI'PAMOTHOCTH, KaK COCTAaBHOW YacTh (YHKIUMOHAIBLHOMN
IpPaMOTHOCTU 00y4aromuxcs, GopMUPyEMON MTPU U3yYEHUU OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJOB TO3HAHMS, HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJIB30BaTh IOJydyaeMble 3HAHUS [Js aHajliu3a U OOBSCHEHUs SBICHUMN
OKpYXXarollero Mupa M MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHHE JAeslaTb 00OCHOBAHHBIE
3aKJIIOUYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOUIMXCA JAHHBIX C LEJIbI0 IMOJYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSTENBHO HCHOJIb30BaTh OHMOJOTMYECKUE 3HAHUSA JJIS PEIleHUs
po0JIeM B peaslbHbIX )KU3HEHHBIX CUTYAIHIX;

OCO3HAHME LIEHHOCTH HAy4YHOH AESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh IMPOEKTHYIO U
HCCIIEI0BATENBCKYIO AESTENBHOCTh MHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TMIOJIYYEHHIO HOBBIX 3HAHUI MO OWOJOTMM B COOTBETCTBHUM C >KM3HEHHBIMU
MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3VJIbTATDI

MertanpeaMeTHble pe3ylbTaThl OCBOEHHUs ydueOHOTo mpenMera «buosiorus» BKIIOYAIOT:
3HAYMMBbIE TSI POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIIUXCS
MEXAUCUUILIMHAPHBIE (MEXIPEIMETHBIE) 00IIEHAYUYHbIE TOHTHS, OTPAXKAIOIINE LIETOCTHOCTh
HAy4YHOW KapTUHBI MUpPA U CHEU(PHUKY METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIeCTBO, SHEPTHsl, SBICHUE, IPOLIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIMII, TUIIOTE3a,
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3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, MCCIEI0BaHHE, HAONIONECHUE, U3MEPEHUE, DKCIEPUMEHT U
IpyTHe); YyHUBEpCaJlbHblE yuyeOHble [JeHCTBUSA (IIO3HABaTElIbHbIE, KOMMYHHUKATUBHBIE,
pEryisTHBHBIE), oOecrneunBammue (opMUpOBaHUE (YHKIHMOHAIBHOW TIPaMOTHOCTH U
COLMAJIbHON KOMIETEHIMH OOYy4alolMXCs; CIHOCOOHOCTh OOYYaIOUIMXCS HCIOJIb30BaTh
OCBOCHHbBIE MEXIUCLUUITIMHAPHBIE, MUPOBO33pPEHUYECKUE 3HAHMSI U YHHBEpCAJIbHblE y4ueOHBIE
NeMCTBUS B IO3HABATEIHHON M COL[MAIBHON MTPAKTHKE.

B pe3ynaprare u3yueHuss OMOJOTMM Ha YpPOBHE CpEIHEro oOLero ooOpa3oBaHUs Y
oOyuatomierocs 0yayT copMHUpOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHbIE yUeOHbIE JEHCTBUS,
KOMMYHUKAaTUBHBIE YHUBEpCAJIbHbIE Y4eOHbIE JIE€HCTBHS, pErYyJISTHBHBIE YHHBEpCAJIbHbIC
yueOHbIe IeHCTBUS, COBMECTHAs ACSATEIbHOCTb.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS
ba3oBrle Jornueckue QeMCTBUS:

CaMOCTOSITENbHO (HOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh NpPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBILIUICHUS (aHaIMU3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanuu, 0O0O0OIIEHMS), PAaCKPbIBaTh CMBICH OHOJOTHYECKUX
MOHATHN  (BBIAENATH MX XapaKTepHble TMPU3HAKH, YCTAHABIMBATH CBSI3U C JIPyTUMU
TIOHSATHUSAMH ),

ONpeAeNaTh LN ACSITENIbHOCTH, 3aJlaBasg NapaMmMeTpbl W KPUTEPUU HX JAOCTHKECHMS,
COOTHOCHUTD PE3YJIbTATHI IEATEILHOCTH C TOCTABJICHHBIMU 1IEJISIMH;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHS Ui OOBSICHEHUS (PAKTOB W SABJICHUN >KUBOU
MPUPOABL;

CTPOUThH JIOTHYECKHE pACCYXAECHUS (MHIYKTUBHBIE, JEIYKTUBHbIE, MO aHAaJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH U NMPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBAThH
BBIBOJIBI M 3aKJIIOUYCHHUS;

MPUMEHITh CXEMHO-MOJIETIbHBIE CPEACTBA AJIA MPEACTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX O00BEKTaX, a TaKKe MPOTHUBOPEUUU Pa3HOTO poja,
BBISIBJIEHHBIX B PA3JIMYHBIX UH(OPMALIMOHHBIX UCTOYHUKAX;

pazpabarbiBaTh IUIAH peUIeHHs NpoOjieMbl C  y4y€TOM  aHalu3a  HMMEIOIIUXCS
MaTepHaJIbHbIX U HEMATEePHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LIEISM,
OLICHUBATh PUCKHU MTOCJIE/ICTBUN JEeSATEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHSIX pPEaJbHOr0, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOTO B3aMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILICHNUN KU3HEHHBIX TPOOIeM.

ba3oBbie nccieaoBaTeIbCKUE ASHMCTBUS:

BIIaJIETh HAaBBIKAMHU y4eOHO-UCCIICA0OBATEIBCKON U TTPOCKTHOM JIeITeIIbHOCTH, HaBbIKaMHU
paspenieHus mpooyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJ/IOB
pELICHHS TPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJOB ITO3HAHUS;

WCIOJIB30BATh PA3JIUYHBIE BHUABI JIEITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHS, €r0
WHTEPIPETAIINH, TPEOOPa30BAHUIO U MIPUMEHEHHUIO B YYEOHBIX CUTYaIlUsAX, B TOM YHCIIE MPU
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CO3/IJaHUHU YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

(dhopMUpOBaTh HAYYHBINM THUIT MBIILJIEHHUS, BJIa/IETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
MOHATUSMHU U METOJIAMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJaul B 0Opa30BaTEIbHOUN ACSATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISITh [IPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJu3HpPOBaTh 3a/lady, BBIJIBUTATh
TUNOTE3y €€ pElIeHHUs], HAaXOJWTh apryMEHTHI JUIsl J0Ka3aTelbCTBAa CBOUX YTBEPXKICHHIA,
3a/1aBaTh apaMeTphl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYCHHBIC B XO/I€ PEIICHUS 3314l PE3YIbTaThl, KpUTHYECKU
OILICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX; 1aBaTh
OILICHKY HOBBIM CHUTYAIUsIM, OLICHUBATH MPUOOPETEHHBIN OTIBIT; OCYIIECTBIISITh
I[eJIeHANPaBICHHBIN MMOUCK MTEPEHOCA CPENICTB U CITOCOOOB IEHCTBUS B MPOPECCHOHATHEHYIO
cpeny;

yMETh I[EePEHOCUTh 3HAHUSA B TIO3HABATEIbHYID U  TMPAKTHUYECKYIO  00JacTH
KU3ZHEEATEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH; BEIABUTATh HOBBIC
WJeH, IpeajiaraTh OpUruHaIbHbBIC TTOAXOAbl U PEIICHUS, CTABUTh MPOOJIEMBI U 3a/1a4H,
JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

Pabota c uadopmarmeii:

OpPUEHTUPOBATHCA B PA3IMYHBIX HUCTOYHHMKAX HH(oOpMmamnuu (TekcTte y4eOHOro mocoows,
HAyYHO-TIOMYJIAPHOM  JUTEpaTtype,  OWOJOTHYECKUX  CJIOBApAX M  CIPABOYHUKAX,
KOMITBPIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIU3UPOBaTh WH(DOPMAIMIO Pa3IMIHBIX
BUJIOB W (GOpM TMPEACTABJICHUS, KPUTHYCCKH OIICHHBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPECUNBOCTE;

dbopMymHpoOBaTh 3ampOChl W TPUMEHSATH PA3JIMYHBIC METOJBI IMPHU IOUCKE U OTOOpE
ouosornueckoit nHGopMaIuu, He0OXOAUMOM /1JIs BBINOTHEHUS YICOHBIX 3a/1a4;

MPUOOPETATh OIBIT HUCIIOJIB30BaHUS MH(POPMAIMOHHO -KOMMYHHUKATHBHBIX TEXHOJOTHHA,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCITOJI30BAHUS PA3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOUPATh ONTUMAIBHYIO (OPMY TPEICTaBICHUS OUOIOTUYECKOM
uHpopmanuu (cxembl, TpaduKH, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIA $3BIK B KayeCTBE CpPEICTBAa MpH paboTe ¢ OHOIOTUYECKOMN
uH(pOpMaIIMe: TPUMEHITh XUMUYECKUEe, (PU3NYECKUe U MaTeMaTUYeCKUEe 3HAKU U CUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYPYy, HCIIOJIB30BaTh W TPeoOpa3oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pAcClO3HABaHUS W 3allUThl WHGOpMaNuH, HHPOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eMCTBUS

OOmenue:

OCYIIECTBJIATh KOMMYHHKAIIUU BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATh B JHAIIOTE
WM JTUCKYCCHUH TI0 CYIIECTBY 0OCYKIaeMOM TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BICKA3bIBATh
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CYXKIEHHUSI OTHOCUTEJIBHO BBIIIOJIHEHUS MpEIIaraéMoil 3aaay, Y4YUThIBaTb HHTEPECHl U
COTJIACOBAHHOCTh MO3MUIMI IPYrUX YYaCTHUKOB JIMAjOra WK JUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIE CpPEACTBAa OOIEHUS, MOHUMAaTh 3HAYEHUE COLMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHSI KOH(QIMKTHBIX CUTYallMil, YMETh CMSIT4aTh KOH(IUKTHI
Y BECTH IIEPETOBOPHI;

BIAJECTh PA3IMYHBIMU CIIOCOOAMU OOLIEHHS M B3aWMOJAEHMCTBUS, MOHUMATh HaMEPEHUs
IPYTHX JIOJEH, IPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU (popme
(bopMyIHpOBaTH CBOM BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAUBUIYaTbHON pabOThI MpU
pemieHUd  OUOJNIOTHMYECKOW  MpoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH MPUMEHEHUs
IPYHIOBBIX (POPM B3aHMMOJIEHCTBUS TP pelIeHUH Y4eOHOH 3a1auu;

BBIOMpATh TEMATHUKYy M METOAbl COBMECTHBIX JEUCTBUUA C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEN Ka)KJOT0 YjeHa KOJIIEKTUBA;

MpPUHUMATh II€JI1 COBMECTHOM JAESTeNbHOCTH, OPraHHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUA MO €€ JOCTUKEHHIO: COCTABJIATH IUIAH JEWCTBUN, PACHpPENENATh POJIU C Y4ETOM
MHEHUHN y4aCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa M KaXXJIOT0 YYACTHUKA KOMaHbl B OOIIUI pe3yabTaT
MO pa3pabOTaHHBIM KPUTEPHUSIM;

MpeasiaraTb HOBbIE€ MPOEKTHI, OLIEHUBATh HJIEH C MO3ULHUHM HOBU3HBI, OPUTMHAJIBLHOCTH,
MPAaKTUYECKON 3HAUYMMOCTH,;

OCYLIECTBIIATh MO3UTUBHOE CTPATETMYECKOE I[IOBEJCHHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIEe YHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzarus:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS BBIABICHUS TPOOJIEM M HMX pPEHICHHS B
KU3HEHHBIX U YUEOHBIX CUTYaIIUsIX;

BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBbIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX
JENUCTBUSIX M MOCTYNKaX MO OTHOIIEHUIO K YKUBOW MPHUPOJE, CBOEMY 370POBBIO U 3JI0POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITEIHO OCYIIECTBISATh MO3HABATEIBbHYIO JIESITEIIbHOCTD, BBISBISATH MPOOJIEMBI,
cTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4dl B 00pa30BaTEIbHON JEATETHLHOCTH U
KU3HEHHBIX CUTyalUsIX;

CaMOCTOSITEIPHO COCTABJIATH IIJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH W MIPEIITOYTECHUI; TaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacHMpsATh PaMKH y4eOHOTO MPEAMETa Ha OCHOBE JTMYHBIX MPEATIOUTEHUH; IeTaTh
OCO3HaHHBIN BBIOOD, ApTYMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 33 PEIICHHUE;
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OLICHUBATh MPUOOPETEHHBIN OMIBIT;

CrocoOCTBOBaTh (POPMUPOBAHMIO M MPOSIBICHUIO IIMPOKOM 3pyIuMUUU B pPa3HBIX
00JacTsIX 3HaHWI, TOCTOSHHO MOBBILIATH CBOM 00pa30BATEIbHBIN U KYIbTYPHBIA YPOBEHb.

CaMOKOHTpOIIb:

JaBaTh OIICHKY HOBBIM CHUTYAIMsIM, BHOCHTH KOPPEKTHUBBI B JESATEIHHOCTH, OI[CHUBAThH
COOTBETCTBHE PE3yJIbTaTOB LIEIISIM;

BIAZCTh HAaBBIKAMHU II03HABATEIbHOM peQIIEeKCHM KaK OCO3HAHUS COBEpPIIAEMBIX
JOCUCTBHI M MBICIUTENBHBIX MPOIECCOB, HMX pPE3ylIbTaTOB M OCHOBAHWH, HCIIOJIB30BaTh
IpuEMBI peIeKCHH IS OLIEHKH CUTYaIMH, BBIOOpa BEPHOTO PELICHUS;

YMETh OIICHWBAaTh PUCKM M CBOCBPEMEHHO NPHHHUMATh PEIICHHS [0 HX CHUKEHHIO;

MPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAINU3€E PE3yIbTATOB ACATEIHHOCTH,

[TpunsiTue ceds u APyrux:
MPUHUMATH ce0s1, TOHUMAsi CBOU HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yIbTaTOB JIEATEIHHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTHX Ha OLIUOKY;
pPa3BUBATh CIIOCOOHOCTH TOHMUMATh MUP C TIO3UIIUU IPYTOTO YEIOBEKA.

ITPEAMETHBIE PE3VJIBTATDI

[IpenmeTHbIe pe3ysabTaThl OCBOEHHUS conep:kaHus ydueOHoro mpeamera «buonorus» Ha
yIriIyOJIEHHOM ypOBHE OpPHUEHTUPOBAaHBI Ha o0ecrieueHne npoduiIbHOr0o 0oO0y4YeHus
oOyuaromuxcsi ouonorur. OHU BKIIOYAIOT: crienuuyeckue A OMOJIOTUU HAyYHbIE 3HAHUA,
YMEHHSI U CIOCOOBI JEUCTBUN MO OCBOCHHIO, MHTEPIPETAIMU U MPeoOpa30BaHUIO 3HAHU,
BUJII JICSITEILHOCTH MO0 TOJYYCHHUIO HOBBIX 3HAHUM W HMX MPUMEHEHUIO B Pa3IMYHBIX
yuyeOHbIX, a TakXe B pealbHBIX JKU3HEHHBIX cuUTyauusx. [IpenMeTHble pe3ynbTaThl
MIPEICTABIIEHBI 110 TOAAM U3yUYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAYK, B
(OpMUPOBAaHNH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUHM 3aKOHOB MPUPOABI U
pemieHnd MpoOJeM pPalMOHAIBHOTO MPUPOJONOIL30BaHUsA, O BKIAJE€ POCCUHUCKUX U
3apyOeXHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
OMOJIOTUYECKUE TEPMHUHBI U MOHATUSA (KU3Hb, KJIETKAa, OPraHU3M, METabOJIM3M, FOMEOCTa3,
CaMOpETYJISIUsA, CaMOBOCIPOU3BEJICHUE, HACJIEACTBEHHOCTh, W3MEHUYMBOCTb, pPOCT U
pazButue), Ouosoruueckue Tteopuu (kimerouHas teopus T. IlIBanna, M. Illneitnena, P.
BupxoBa, xpomocoMHast Teopus HaciencrseHHOcTH T. Moprana), yuenus (H.J. BaBunosa - o
HEHTpaX MHOTrooOpa3usi U MPOUCXOXKJEHHUS KYJIbTYPHBIX PacTeHUM), 3aKOHbI (€IMHOO0Opa3Hs
IIOTOMKOB IIEPBOI0 IIOKOJICHHU],
pacIleneHus, YUCTOThl TaMET, HE3aBUCUMOTr0 HacienoBaHus . Menzens, roMoaoru4eckux
pAI0B B HacneACTBeHHOM n3MenunBoctu H.M. BaBunosa), npuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHMS, UCIOIB3YEMbIX B OMOJIOTMYECKUX
HCCIIeIOBAaHUSX KUBBIX OOBEKTOB (OMUCAaHUE, U3MEPEHHE, HAOII0ICHHE, HKCIIEPUMEHT);

YMEHHUE BBIJIETATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U 3y1<apno%§
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OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHUCIIe OaKTepHii, rpuOOB, paCTCHHUH,
KUBOTHBIX M 4YEJIOBEKa, CTPOCHUS OPTaHOB M CHUCTEM OPraHOB pACTEHUH, >KUBOTHBIX,
YeNI0BeKa, NPOIECCOB JKU3HEACATENPHOCTH, MPOTEKAIONIMX B OpraHU3Max pacTeHHI,
KUBOTHBIX M YEJOBEKa, OMOJOTMYECKUX IPOIECCOB: OOMEHa BeHIecTB (MeTaboJIn3M),
IpeBpalieHus] YHEPruu, OpOKEHHUs, aBTOTPO(HOTO U TeTepOoTPOPHOr0 THUIIOB MUTAHUSA,
dboTocMHTE3a W XEMOCHMHTE3a, MHUTO03a, Meio3a, TrameToreHesa, HSMOpHOreHes3a,
NOCTAMOPHOHAIBHOTO PA3BUTHSI, PA3MHOXKEHUS, WHAMBUAYAIbHOTO PA3BUTHUSI OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHUS I'€HOB, FeTepO31ca, UCKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHABJIMBATh B3aHMMOCBSI3U MEXIY OpraHOMJAMHU KIETKH U UX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W WX (PYHKIHSAMHU, MEXy OpraHAMH U CUCTEMaMH OPTaHOB
y pacTeHui, )KHBOTHBIX W YeNIOBeKa W MX (DYHKIUSAMH, MEXKIYy CUCTEMaMH OPraHOB M HX
GYHKIHSIMHA, MKy dTallaMd OOMEHa BEIIEeCTB, dTalmaMH KJIECTOYHOTO ITMKIA M JKU3HEHHBIX
[IUKJIOB OPTaHU3MOB, JTallaMHd SMOPHUOHAIBHOTO PA3BHUTHSA, TEHOTUIOM H (EHOTHUIIOM,
(deHoTUnoM u pakropamu cpeabl OOUTaHUS;

YMEHHE BBISIBIIATH OTIHYUTEIFHBIC TPU3HAKH XKUBBIX CHCTEM, B TOM YHCIE PacCTCHUH,
KUBOTHBIX U YEJIIOBEKA,

yYMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JUISI TOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT,

yMEHHE peniaTh OHWOJOTHYecKHe 3a7add, BBISBISATH NMPUUUHHO-CIICICTBEHHBIC CBS3U
MEXIY HCCIeNyeMbIMH OWOJIOTMYECKUMH TMPOIIECCAMH U SBJICHUSMH, JENaTh BBIBOABI U
MPOTHO3BI HA OCHOBAHUU TOJIYY€HHBIX PE3YNIbTATOB;

YMEHHUE BBINOJHATH JJA0OpAaTOPHBIE U MpaKTUYECKUe paboThl, cOOMI0AaTh MpaBUia MpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATH HMX OSKCICPHUMEHTAIHHBIMU CPEIICTBAMH,
dbopMynupysl TeNb WCCISAOBAaHUS, aHAIW3UPOBATh TIONYYCHHBIC pE3YyNbTaThl M JETaTh
BBIBO/JIBI;

YMEHHE Yy4acTBOBaTh B y4eOHO-UCCIIEAOBATEIHCKON paboTe MO OMOJIOTHHU, DKOJIOTHU U
MeAMILIMHE, TPOBOIMMON Ha 0a3ze IIKOJBHBIX HAayYHBIX OOILIECTB, U IYOJUYHO MPEACTABIATH
MOJTyYEHHBIE Pe3yNbTaThl HA YYEHUUECKUX KOH(EPEeHLIUAX;

YMEHHE OIICHMBATh OJTUYECKHE AacleKThl COBPEMEHHBIX HCCIIEJOBaHUNM B 0O0JacTu
OuosIoTMM WM MEAMLUHBI (KJIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE
M3MEHEHHE FeHOMa M CO3/JaHHE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyymieil mpodeccuoHalbHOM e TEIbHOCTH
B o0nacTh OWONOTHH, MEIWIUHBI, OMOTEXHOJOTHH, BETEPHHAPHH, CEIBCKOTO XO3SIHCTBA,
MUIIEBON TMPOMBIIUICHHOCTH, YIIyONSTh TIO3HABATEIBHBIA WHTEpEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH TpodeccHu M MPOAOIKEHHE OHOJOTHYECKOTO
o0pa3zoBaHus B OpraHU3aLUIX CPeaHErO MPodeCCUOHATBFHOTO U BBICIIET0 00pa30BaHuUs.

[IpenmeTHble pe3yibTaThl OCBOECHUSA ydeOHoro mnpenmera «buomorus» B 11 kmacce
JIOJKHBI OTpaXkaTh:
chOpMUPOBAaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
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(hopMUPOBaHUU COBPEMEHHON €CTECTBEHHO -HAy4YHOW KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUU IKOJIOTMYECKUX MPOOJIEM YETIOBEUYECTBA, a TAKKE B PELICHUU BOIIPOCOB
palMOHATIBFHOTO MPUPOAOIOIL30BaHUS, U B (OPMUPOBAHUU I[IEHHOCTHOTO OTHOIICHUS K
Mpupojie, OO0IIECTBY, YEJIOBEKY, O BKIIAJIE POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHH;

yYMEHHE BIIAJIETh CUCTEMON OMOJOTHYECKUX 3HAHMM, KOTOpas BKIIOYAET ONPECICHUs U
NOHMMAHHUE CYIIHOCTH OCHOBOIMOJATalOIIUX OHOJOTHYECKUX TEPMHUHOB W TMOHSATHH (BHI,
sKocucTema, Ouocdepa), Ouomormyeckue Teopuu (dBoitounoHHass Teopus Y. [lapsuHa,
CUHTeTHUYecKasi Teopusi sBoitonuu), yuenus (A.H. CeeproBa - o myTsSX U HalpaBICHHUIX
spommonnu, B.M. Bepnaackoro - o Ouocdepe), 3aKoHbl (T€HETHUYECKOro paBHOBecusi JIxk.
Xapmu u B. Baitnbepra, zapoapimeBoro cxoactea K.M. baspa), npaBuna (munumyma HO.
JInbuxa, SKOJOTMYECKON NHpaMUIbl SHEPruu), rumnore3nl (rumoreza «mvupa PHK» V. T
unoepra);

yMEHUE BJIAJETh OCHOBHBIMM METOJAaMU HAyYHOIO IIO3HAHMS, MCMOJIb3yEMbIMH B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKHUBBIX OOBEKTOB W HSKOCHUCTEM (OMHCAHHME, HU3MEPEHHE,
HaOJII0/ICHNE, SKCTIEPUMEHT), CIOCOOaMH BBISIBICHUS U OLIEHKH aHTPOTIOTEHHBIX U3MEHEHH B
MIPUPOJIE;

YMEHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHWOTCOIIEHO30B, JKOCHUCTEM U
onocdepsl, CTaOUIU3UPYIOMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOrO OTOOpa,
AJIONATPUYECKOTO M CHMIIATPUYECKOTO BHA000pa30BaHUsA, BIUSHUS JABMKYIIMX CHII
ABOJIIOLUM HA T€HO(MOH] MOMYJAHNH, MPUCTOCOOICHHOCTH OPraHU3MOB K cpeie OOUTaHWUS,
YepelIOBaHMs HAMNpaBICHUN DSBOJIOIMHU, KPYroBOpOTa BEIIECTB W TOTOKAa SHEPrUU B
IKOCHUCTEMAX;

YMEHHUE YCTaHABIWBATh B3aWMOCBS3M MEXIY IMPOIECCAaMU JBOJIIOIUU, JABUKYIIUMHU
CUJIaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAMU PA3JIMYHBIX 9KOCUCTEM U MPUCTIOCOOTICHUSIMUA K HUM
OpraHU3MOB;

YMEHUE BBIABISITH OTIUYUTEIBHBIC TMPU3HAKU JKUBBIX CHCTEM, MPUCTIOCOOJICHHOCTH
BUJIOB K cpele oOuTaHus, aOMOTUYECKUX U OHWOTHYECKUX KOMIIOHEHTOB JSKOCHCTEM,
B3aMMOCBSI3€ld OPraHM3MOB B COOOIIECTBAaX, AHTPOMOTEHHBIX H3MEHEHHH B HSKOCHCTEMax
CBOEH MECTHOCTH;

yYMEHHE HCTOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
U CUMBOJIMKY JUUISl JI0KAa3aTEIbCTBA POJCTBA OPraHMW3MOB Pa3HBIX CUCTEMATUYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB U CPebl OOUTAHMS, €IUHCTBA YEIIOBEYECKUX Pac, HEOOXOAMMOCTU
COXPaHEHHs] MHOTOOOpa3usi BUIOB U IKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHHS MPHUPOABI U
YeJI0BEUECTBA;

yMEHHE pelniaTh OWOJIOTHUECKHE 3a/1ayd, BBISBISTH MPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXIY HUCCIEeIyeMbIMH OHOJIOTUYECKUMHU IMPOILIECCaMU W SIBICHUSIMHU, JIeNIaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJbTaTOB;

yYMEHUE BBITIONHATH JJaOOpaTOPHBIE U MPAKTUYECKHEe paboThl, COONIOAATh MpaBuUiia MpU
pabote ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE BBIJIBUTATh TUIOTE3bI, MPOBEPSITh HMX IKCICPUMECHTAIBHBIMH CPEICTBAMH,
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dbopMynupysl 1LeNb WCCISIOBAaHMS, AHATU3WPOBATH IMOJIyYEHHBIE pE3yIbTaThl W JENaTh
BBIBO/IBI;

YMEHHE y4acTBOBATh B y4€OHO-HCCIIEIOBATENILCKON paboTe Mo OMOJIOTHH, DKOJIOTHU U
MeIUIUHE, TPOBOAUMON Ha 0a3e IMIKOJIbHBIX HAYYHBIX OOLIECTB, M IYOJUYHO IPEICTABIATH
HOJyYEHHbIE Pe3yJIbTaThl HA YYEHUYECKHX KOH(PEPEHIUX;

YMEHUE OLIEHUBaTh THUIOTE3bl M TEOPUU O IMPOUCXOXKJIEHUHM JKU3HM, YEJIOBEKa MU
YeJI0OBEUECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CHOCO0ax MperoTBpaIleHUs INT0OaTbHbBIX
U3MEHEHUH B Onocdepe;

YMEHHUE OCYILIECTBIIATh OCO3HAHHBIIN BbIOOP Oynylel mpodeccuoHaIbHOM AeATEeIbHOCTH
B o0macté OWOJOTUH, OKOJIOTHH, MPHPOJOTOIH30BAHNSA, MEAWIUHBI, OWOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CETBCKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIITyOIsTh
MO3HABATEIbHBIA HMHTEPEC, HANpaBiICHHBbIH Ha OCO3HAHHBIMH BBIOOP COOTBETCTBYIOLIEH
npodeccun M MPOAOIKEHHE OMOJIOTMYECKOrOo O00pa3oBaHMsSI B OpPraHU3alUsAX CpPEIHEro
po¢eCCUOHATBFHOTO U BBICIIET0 00pa30BaHUs.
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10 KJIACC
Ne HaumeHnoBanue Tem Kosnuectso OCHOBHBIE BUIbI IE€ATEILHOCTH
/o y4eOHOro npeamera 4acoB ITporpaMMHOE COepKaHHE 00y4arOIIMXCS
1 Tema «buromnorus kak HayKa»
1.1 1

buonorus kak
KOMIUIEKCHasl HayKa U
KaK 4acTh COBPEMEHHOTIO
oOmecTBa

CoBpemeHHast OMOIOTHS - KOMILJIEKCHAS
Hayka. Kparkast ucropust pa3Butus
ouosnoruu. buonornueckue Hayku u
M3y4aeMble UMHU TIPOOIIEMBI.
@OyHIaMeHTalbHbIe, TPUKIIaTHBIE U
MMOMCKOBBIE HAYYHbIE UCCIIEJOBAHUS B
Ouosoruu.

3HaueHue OUOIOruu B GOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTunel Mupa. [Ipodeccun, cBa3annble ¢
Ouosnorueil. 3HaueHne OUOJIOTHH B
IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA!
MEAMIIMHE, CEIbCKOM XO03SIICTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOIBI.
JleMoHCcTpanuu

[ToptpeTsl: Apuctorens, Teodpacr,

K. JIunnei, XK.b. Jlamapk, Y. [JapsuH, V.
I'apsen, I'. Menpaens,

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

PackpriBaTh conepkaHne TEpPMUHOB U
MOHSTUI: HAYYHOE MUPOBO33PEHNUE,
Hay4yHasl KapTHUHA MUpPA, HAYYHbIA METO/I,
TUIIOTE3a, TEOPHS, METO/IbI UCCIIEIOBAHUA.
XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau ApYrux €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJl OTEYECTBEHHBIX YUEHBIX
B pa3Butue 6unonoruu. O1ieHUBaTh POJIb
OMOJIOTUYECKUX OTKPBITUI U UCCIIEIOBAaHUIN
B Pa3BUTUU HAYKU U MPAKTHYECKOMN
NESITEIILbHOCTH JIFOJEN.

[Tepeuncnsats npodeccun, CBI3aHHBIC C
COBpPEMEHHOU OMOJIOTHEH.

[TpuBOANTE PUMEPHI MPAKTUUECKOTO
WCIIOJIb30BaHMsI TOCTH)KEHU OMOJIOTHH B
MEJIUIIMHE, CETbCKOM XO35IMCTBE,

IMPOMBIINIJIICHHOCTH U OXPaHC IIPHUPOJIbI
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N.N. MeunukoB, H.I. BaBunos,

H.B. Tumodees-Pecorckuid,

Jx. Yorcon, @. Kpuk, /I.K. benses.
Tabauup! 1 cxeMbl: «CBsI3b OHOJIOTHH C
IpYruMu Haykammuy, «Cuctema
OMOJIOTHYECKUX HAYK»

Htoro

YacoB I10 TEME 1

Tema «KuBble CHCTEMBI U UX U3YUYCHUEN»

2.1

JKuBbIe CHCTEMBI U HX 1

CBOVCTBa

JKuBble cUCTEMBI KaK MPEIMET U3YUEHUS
Oounonornu. CBOMCTBA KMBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa,
JTUCKPETHOCTD U IEJIOCTHOCTD, CJI0KHOCTh
Y YIOPAI0YEHHOCTH CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHHU3aLIHS,
CaMOBOCIIPOM3BEAECHHUE, PA3APAKUMOCTbD,
W3MEHUYHUBOCTh, POCT U Pa3BUTHE.
JleMoHCTpanuu

Taomunel 1 cxeMbl: «OCHOBHEIE
MPU3HAKY )XU3HWY, «brojgornueckue
cucTeMbl», « CBOMCTBA KHUBOU

MaTepum»

PackpeiBaTh coaepxanue TEPMUHOB H
MOHSATHUM: )KUBAsI CUCTEMA, PJICMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAsl YIIOPSJOYEHHOCTb,
YIPaBIIIEMOCTb, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYPY U CBOKMCTBA
YKUBBIX CUCTEM, OTIINYUS XUMUYECKOTO
cocTaBa 0OBbEKTOB KUBOW U HEXKUBOMU
IPUPOJIBI, OOIINIA TPUHITUN KIETOYHOU
OpPraHU3aluU KUBBIX CUCTEM.
CpaBHUBaTh OOMEHHBIE TTPOIIECCHI B
HEKHUBOU U KUBOUW MPUPOJIC; pACKPHIBATH
CMBICJT peakIuii MeTadoImn3Ma.
OOBSACHATh MEXaHU3MBI CAMOPETYIISAIIUN
YKUBBIX CUCTEM Pa3JTMYHOTO
MEPaAPXUUYECKOr0 YPOBHS; PACKPHIBATH CYTh

ITPUHITNUITIOB
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ITOJIOKUTEIILHON ¥ OTPULIATEIIEHON
o0paTHOI CBs3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEJEHUS, POCTA U Pa3BUTHS
OpraHu3MOB

2.2

ypOBHeBa}I opraHu3anus
KHNBBIX CUCTCM

YpoBHM OpraHU3alMH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYISLHOHHO-BUOBOM,
9KOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKHIN),
ouocdepnsiit. [Iporeccrl, npoucxoasimue B
KUBBIX cucTeMax. OCHOBHbIE MPU3HAKU
®KuBOT0. K13Hb Kak Gopma
cyliecTBoBaHus marepun. Hayku,
M3y4arolue )KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX opraHu3zanuu. M3yueHue ;kuBbIxX
cucteM. MeTobl OMOIOTHYECKON HAaYKH.
HabGmoenue, nsmepenue, SKCIIepUMEHT,
cUCTeMaTH3allus, MeTaaHaJu3.

IIonsiTHE O 3aBUCUMOM U HE3aBUCHUMOM
nepeMeHHou. [lmanupoBanue
skcnepuMenTa. [locraHoBka u mpoBepka
runore3. Hynesas runoresa. [lonstue
BBIOOPKH U €€ T0CTOBEpHOCTh. Pazdpoc B
OMOJIOTHYECKUX JTaHHBIX. OTeHKa

PackpbIBaTh conep:kaHre TEPMUHOB U
MOHATHI: OOMEH BEIIECTB U MPEBpaIlCHUE
9HEPTUH, CAMOBOCIPOU3BEICHUE,
CaMOpETYJIALUs, Pa3BUTHUE, )KU3Hb,
Hay4HbII (akT, HAyYHBII METOJ,
nmpobiema, TunoTe3a, Teopus, MPaBuio,
3aKOH.

IIepeuyncnaTe NPU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIEC YPOBHU
OpraHU3alUy KUBBIX CUCTEM U METOJbI
OMOJIOTUYECKUX UCCIICIOBAHUH.
OnwuceiBaTh 0COOEHHOCTH, XapaKTEePHbIE
JUISL K&KIOTO YPOBHS OpraHU3aluu
YKUBOTO.

HaspiBaTh HayKH, U3y4aroIye KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHAX
OpraHu3aluu.

CpaBHUBATh MEXIy COOOM )KUBBIE CUCTEMBI
Pa3HBIX YPOBHEW OpPraHU3aLUU U
IIPOUCXOISAIINE B HUX IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB.
[IpuuuHbl HCKaXKeHUSI pe3yJIbTaTOB
skcriepuMeHTa. [loHsTHEe cCTaTUCTUYECKOTO
TECTA.

JemoncTparuu Tabnuiibl U CXEMBI:
«YPpOBHH OPraHU3ALMH KUBOU NPUPOABDY,
«CTtpoeHue )KMBOTHOU KJIETKN», « TkaHU
KUBOTHBIX», «CHCTEMBI OPTaHOB
YEeJI0BEUECKOTO OpraHu3May,
«buoreonenos», «buochepar, «MeTo bl
U3YUYCHUS KUBOU PUPOIBI».
O6opynoBanue: 1ab0paTopHOE
o0opyioBaHUE JIJIsl TPOBECHUS
HaOII0/ICHU, U3MEPEHUH, IKCTIEPUMEHTOB.
[Ipaktuueckas padora «Mcnons3oBanue
Pa3IUYHBIX METOJIOB MTPU U3YUEHUHU KUBBIX
CHCTEM.

[Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUH B
(dbopMUPOBaHNH €CTECTBEHHO - HAYYHOU
KapTHUHBI MUpa

Hroro

4qacCoB I10 TEMC

Tema «buomorus KJIeTKn

3.1

Hcropus oTKpsITHA U
W3Y4YEHMSI KIETKH.
Kinerounas teopus

Knetka - cTpykTypHO(DYHKIIMOHATBHAS
€AMHMIIA )KUBOTO. MicTOpus OTKpBITUS
KJIETKH.

PaGotel P. I'yka, A. JleBenryka. Kinerounas
teopus (T. LLIBanH,

M. Ulneiinen, P. BupxoB). OcHoBHbIE

PackpbiBaTh cosiep>kaHre TEPMUHOB U
MOHSITHI: KJI€TKa, OpraHesIbl, SYKapHOThI,
POKAPUOTHI, BUPYCHI, LIUTOJIOTUS

(keTouHast OMOJIOTHS ), KIIETOYHAS TEOPHSI.

XapakTepu3oBaTh OCHOBHBIE ATaIlbl
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MIOJIOXKEHUSI COBPEMEHHOM KJIIETOUYHOMN
TEOPHH.

JlemoHcTpanuu

[Toptpertsr: P. I'yk, A. JleBenryxk, T.
[[IBann, M. lInelinen, P. Bupxos, K. M.
bap.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOTT;
MHKpPOIIPENapaTbl PACTUTEIIbHBIX,
YKUBOTHBIX U OaKTEPHATBHBIX KIIETOK

Pa3BUTHUS LIUTOJIOTUU KaK HAYKH U €€
o(opMIIEHHE B KJIIETOYHYIO OHOJIOTHIO.
[Toka3bIiBaTh BKIJIAl yUEHBIX-OHMOJIOTOB B
U3Y4YEHUE KIIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[TepeuncisiTe OCHOBHBIE TTOJIOKEHUS
KJIETOYHOU T€OpUH, OOBACHSITH €€ POJb B
(GbopMHUPOBAHUH €CTECTBEHHO - HAYYHOU
KapTUHBI MHpA.

[IpuBoANTE MOKA3aTEIHCTBA POACTBA
OPraHU3MOB C UCIIOJIb30BAHUEM IMOJOKEHUM
KJIETOYHOW TEOPUH

3.2

Meto bl MOJIEKYJISIPHOM
1 KJIETOYHOM OMOJIOTHHU

MeTto 16l MOJIEKYJISIPHOU U KIIETOYHOM
OHMOJIOTUU: MUKPOCKOTHS, XpoMaTorpadusi,
31eKTpodope3, METOT MEUCHBIX aTOMOB,
muddepeHanbHoe IeHTpUyrupoBanue,
KYJIbTHBUPOBAHUE KIICTOK.

H3yyenue puxcuposannvix Kiemox.
DNEKTPOHHAS MUKPOCKOITHS.
Kongokanvras muxpockonus. Bumanvroe
(npudicusHeHHOoe) uzyuenue Kiemox.
JlemoHCcTpanuu

PackpsiBaTh conepkaHre TEpPMUHOB U
MOHATHI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJICHUE CPE30B,
muddepeHIaibHOe OKpaIlluBaHue,
xpomatorpadusi, dIeKTpoopes, METOT
MEUEHBIX aTOMOB, IEHTPU(YTUPOBAHUE,
METOJ KYJIbTYPBI KJIETOK U TKaHEU, METOJ
pexom6OunanTHeix JJHK. XapakrepuzoBaTth
OCHOBHBIE METO/Ibl U3YUYEHUS KUBOU
IPUPOJBL.

['oToBUTH BpeMEHHBIE MUKpPOIIpENAPATHI,

pacCMaTpuBaTh UX
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Taomunel 1 cxeMbl: «CBETOBOM
MHUKPOCKOID», «JIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHS METOJI0B
MHUKpockonun». O0opynoBaHUE: CBETOBOU
MHKPOCKOIT; MUKpOTIpenapaThl
pacTUTENbHBIX, )KUBOTHBIX U
OaKTepHalIbHBIX KIETOK.

[IpakTuyeckas padbota

«M3yueHune MeTo10B KJIETOUYHOW OMOJIOTUn
(xpomarorpadus, snektpodopes,
muddepeHuanbHoe eHTPUGYTUPOBaAHKE,
[TLIP)»

B CBETOBOU MHUKPOCKOII U ICJIaTh OIIMCAHUC.
OOBSICHATE U CO6J'IIO,Z[aTB IMpaBuJIa TCXHUKHU
MHUKPOCKOIIMPOBAaHUA

HUtoro yacoB no Teme 2
4 Tema «XuUMHYECKash OpraHu3aiys KICTKU
4.1 2

XUMHYECKUI COCTAB
Kietku. Bona u
MHUHEPAJIbHBIC BEIIECTBA

XUMHYECKUN COCTaB KJIETKU. Makpo-,
MHKpPO- U YIABTPaMHUKPO3JIEeMEHTHI. Boga u
€€ poJIb KaK pacTBOPHUTEJIS, PEAreHTa,
y4acTHE€ B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryJIIunu. MHUHEpaIbHbIE BEMIECTBA
KJIETKH, UX Ouosiornyeckas poib. Poib
KaTHOHOB U aHHOHOB B KJICTKE.
HemoHncTparuu /InarpamMmsi:
«Pacnpenenenne XuMHYECKUX PJIEMEHTOB B
HEXKUBOU nipupoae», «Pacnpenenenue

PackpriBaTh conepikaHre TEPMUHOB H
MOHSITHIA: 2JIEMEHTHI-OUOTEHBI, TUTIONb,
BOJIOPOJHAS CBSI3b, TUAPODUIHLHOCTD,
ruApoPoOHOCTh, TYProp, MUHEPATLHBIC
BelIeCcTBa, Oy epHbIe CUCTEMBbI, aHUOHHI,
KaTHOHBI.

[TepeuncnsiTh 0COOEHHOCTH XUMHYECKOTO
cocTaBa KJIeTKH. Pa3nnuaTh Makpo-, MUKpO-
U YIBTPAMHKPOIJIEMEHTBI, BXOJIAIINEC B
COCTaB JKMBOT'O U UX POJIb B OpTraHU3ME.

XapakTepru3oBaTb CTPOCHUE U CBOMCTBA
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XHMHYECKHUX JIEMEHTOB B KUBOM
TIPUPOJIE.

Tabmump! 1 cxemsbl: «llepuonnueckas
Ta0JIMI]a XUMUYECKHX DJIEMEHTOB,
«CTtpoeHne MoJIeKyJIbl BOAB», «BerecTBa
B COCTaBE OPraHU3MOBY

BOJIbI; OOBSCHSTH MPUIHHBI €€ 0COOBIX
CBOWCTB U yHKIINHU B KiIeTKe. [loka3biBaTh
POJIb KATHOHOB M aHMOHOB B 00€CIICYCHUN
TIPOIIECCOB JKU3HEICATEIIEHOCTH
(ocMmoperyIsnus, co3IaHue MeMOPaHHOTO
MOTEHIMANA, PETYJISIUsA padOThI OEJIKOB),
paboThl OyPEPHBIX CUCTEM.

YcTaHaBIMBATh B3aMMOCBSI3b CTPOSHUS U
(GYHKITUY HEOPTAHUYECKHUX BEIIECTB KICTKU

4.2

OpraHndeckre BelecTBa
KJIETKH - OEJIKU

OpraHnydeckue BemecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMMHOKHUCIIOTHBIN COCTaB OEIKOB.
CTpyKTypBhl OEITKOBON MOJICKYJIBI.
[TepBuynas cTpykTypa Oelnka, nenTuHas
cBs3b. Bropuunas, TpetuuHas,
YeTBEPTUYHAs CTPYKTYphl. JleHaTypauus.
Caoticta 6enkoB. Kimaccudukarnus

6enkoB. buonornueckue pyHKINN OETKOB.

Ilpuonur.

Hemonctparuu [loprper: JI. [TonuHr.
Tabmuue! u cxembl: «CTpoEHHE MOJIEKYJIbI
oenkay», « CTpyKTypbl O€IIKOBOMA
MOJICKYJIBD».

PackprsiBaTh conepkaHie TEPMUHOB H
HOHSITHI: MOHOMEPBI, MOJTUMEPHI, OEIT0K
(mpoTeuH), nenTHa, aMUHOKHUCIIOTA,
NETITUTHAS CBSI3b, TOJIUTICIITH],
JIeHaTypalusi, peHaTypauus, riao0yssipHble
U GUOpUILIApHBIE OETKH, TPUOHBI.
XapakTepu3oBaTh OCJIKH, UX CTPYKTYPHYIO
OpraHu3aluio U QyHKIUU (CTPYKTYpHa,
SHepreTuvecKasi, CHrHaJIbHasl,
perynsTopHasi, IBUTaTeIbHAas, 3alIUTHAS,
dbepMeHTaTUBHAS).

Ha3zpiBaTh XMMHUYECKHE OCHOBBI
(dbopMUpOBaHUS CTPYKTYp OEJIKOBOM

MOJICKYIJIBI.
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O6opynoBaHue: XuMu4yeckas mocyja u
o0opyi0BaHUE.

JlabopaTopnas padota

«ObHapyxeHue OEIKOB ¢ TOMOIIbIO
KaueCTBEHHBIX PEAKITUI»

[IpuBoauTh pUMEpPH! GUOPUILISIPHBIX,
[JI00YJSIPHBIX OEJIKOB.

BEBINOTHATE KaueCTBEHHBIE PEaKIIuy Ha
oOHapyxeHue OCJIKOB B KIIETKE; 0OBSICHATh
TIOJTyYCHHBIE PE3YIIbTAThI

4.3 Opranuyeckue BeliecTBa VYrneBoasl. MoHOCaxapusl, JUcaxapuibl,
KJIETKH - YTJICBOJIBI OJIUTOCaXapu/Ibl U mosucaxapuibl. OOmuii
TUTaH CTPOCHUS U (PUBHKO-XUMUYECKUE
CBOICTBa yryIeBOJ10B. buonornueckue PackpbIBaTh COAEPKAHNE TEPMUHOB U
(GyHKIMK yTIIEBOIOB. MOHSITHIA: YTJIEBObI, MOHOCAXAPHUJIBI,
JleMoHCTpammu JMCaxapHIbl, OJIMTOCaXapHU/Ibl,
Tabmuip! u cxembl: «CTpoeHHE MOJINCaXapu/Ibl, TIIFOKO03a, prubo3a,
MOJICKYJI YIIICBOLOBY ne30Kkcuprb03a, 1akTo3a, MaabTo3a,
caxapo3a, KpaxMaJl, IJTUKOTEH, IeJUTI0N03a.
KnaccuduiupoBath yriieBo bl o
CTPOEHUIO U TIEPEUUCIIATH X (HYHKIIUH.
[TpuBOAUTE IPUMEPHI PA3THYHBIX
YIIEBOIOB (MOHOCAXAPHU/IOB, TUCAXAPHUIOB,
OJIMTOCAXaPUJIOB, MOIHCAXAPHUIOB)
4.4

Opranuueckue BelecTra
KJICTKH - JIATTHIBI

Jlumunet. T'uapodunbHO-THAPOPOOHBIE
cBoiicTBa. Kimaccudukanus munuaos.
Tpurnuuepuasi, poconunuabl, BOCKH,
cTepousibl. buonorunueckue QyHKIMM
aunuaoB. Ob1me cBoiicTBa
OuoJ0rnYecKux MeMOpaH - TeKy4ecTb,
CITOCOOHOCTH K CaMO3aMBIKaHHMIO,
NOJTYTPOHUIIAEMOCTb.

PackpeiBaTh coaep:xkaHue TEPMUHOB U
MOHSATUI: TUMUJIbI, TPUTIIULICPUIBI,
dbochomunuabl, BOCKH, CTEPOUIHI,
JIMIIONIPOTENHBI, TIIMKOJIUTIHIBL.
KnaccuduiupoBaTh TUTHIBI IO CTPOCHUIO;
XapaKTepU30BaTh UX PYHKIIUU
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JlemoHcTpanuu
Tabmumpl 1 cxembl: «CTPOCHUE MOJICKYJT
JIUITAIOBY

4.5

HyxenHoBbI€ KUCTOTHI.
Crtpoenue u GyHKIIUU
JHK, PHK, AT®

Hykneunossie kucnotsl. JIHK u PHK.
CrpoeHue HyKJIEMHOBBIX KUCIIOT.
Hyxneoruasl. [punnun
komruieMeHTapHoctu. [IpaBuno Yapradda.
Crpykrypa JJHK - nBoitHas crinpais.
MecToHaxox1eHue 1 OUOIOTrHYECKHEe
¢yukuuu THK. Bugst PHK. ®ynkuun
PHK B knerke. Ctpoenue monexkynst ATO.
Makposprudeckue CB31 B MOJIEKYJIE
ATO®. buonornueckue pynkuuu ATO.
BoccranoBiieHHbIE IEPEHOCYUKH, UX
GbyHKIIUU B KIETKE. /[pyeue
Hykaeosuompughocghamol (HTD).
CexBenupoanue [IHK. Memoowt
2EHOMUKU, MPAHCKPUNIMOMUKU,
NpOMeoMUKU.

JleMoHCTpauu

[Toptpersr: [Ix. YorcoH, @. Kpuk,

M. Yunkuuc, P. ®pankiun, ®. Caurep, C.
[Ipy3unep.

Tabmuipl 1 cxembl: «HykienHOBBIE
KHCIOTh», «CTpoeHne Mosiekyssl ATDy.

PackpbiBaTh conep>kaHre TEPMUHOB U
HOHATHUH: 1€30KCUPUOOHYKIIEHHOBAs
kuciota (J{HK), pubonykiienHoBas KucioTa
(PHK), nykiieoTua, HyKI€o3ua, a30TUCThIE
OCHOBaHWUS, aJICHUH, TYaHWUH, [INTO3MH,
TUMHH, YPalWI, KOMIUIEMEHTapHbIC
OCHOBaHus, afeHo3uHTpudocpar (ATD),
MaKpOdIpruyecKas CB3b, CCKBEHHPOBAHUE,
T€HOMHKA, TPAHCKPUIITOMMKA, IIPOTEOMHUKA.
XapakTepu3oBaTh, OIUCHIBATD U
CXEMaTHYeCKU N300paxkaTb CTPOCHHE
nykieotuaa JIHK u nBoiiHOM crinpanun
JIHK, cexBenupoBanue JIHK. OnuceiBath
npouecc permkanuu JIHK B kimetke u
Ha3bIBaTh €r0 OMOJIOTHYECKOE 3HAUCHHUE.
XapaxkrepuzoBaTh pynkiuu JHK.
Paznuuats ctpykTypy 1 pynkiun PHK.
OnuceiBaTh NPOLECC TPAHCKPUIILIUH.
CpaBHuBath HykJIenHoBbIe KucaoThl (JJHK
u PHK).

XapaKkTepu30BaTh 0COOCHHOCTH
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O6opynoBaHue: XuMu4yeckas mocyja u
o0opyi0BaHUE.

JlabopaTopnas padota

«MccnenoBanre HYKJIEHHOBBIX KUCIIOT,
BBIICIIEHHBIX U3 KIIETOK Pa3JIMYHBIX

ctpoenus U pyHKuu ATO.
DopMynupoBaTh U OOBSICHITH PUHITUTT
KOMILIEMEHTapHOCTH U npaBumiio Yapradda

OpPTraHU3MOB»
4.6 Meromp CTPYKTYpHOU 1 CrpykrypHas Ouosiorus: 6noxumuyeckue u| PackpeiBaTh cosepkaHue TEPMUHOB U
Ouosiorun O6uodu3nvYecKre NCCIeI0OBaHUs COCTaBa M | MOHATHI: MOJEIMPOBaHUE, KOMIIBIOTEPHBIN
IPOCTPAHCTBEHHOM CTPYKTYPBI TU3aiiH.
o6uomornexyin. Mooenuposanue cmpykmypul | [lepednciars nepcrneKTUBHbBIE HAIPaBICHUS
U OyHKyuti OUOMONEKY U UX KOMNIEKCO8. | HAyYHBIX UCCIIETOBAaHUMN B CTPYKTYPHOMI
Komnviomepnuwiii ousaiin u opeanuueckuti | OUOJIOTHH, PACKPBIBATH UX 3HAYEHHE TS
cunmes OUOMONIEKYl U UX HENPUPOOHBIX MEUIMHBI U CEIbCKOTO X034iCcTBa
ananozoe
Htoro yacoB o teme 10
5 | Tema «Ctpoenue u GyHKIIUU KIECTKI
5.1 1

Tunel KIETOK.
[IpokapuoTnueckas
KJIETKA

THUIBI KJIETOK: 9yKapuOTHYECKas U
npokapuornueckasi. CTpykTypHoO-
(yHKIIMOHANIbHBIE 00pa30BaHUs KIETKH.
CrpoeHune npoKapuoTU4YECKON KIETKH.
Knerounas ctenka 6aktepuit U apxen.
Oco0eHHOCTH CTPOEHUSI TeTePOTPOdHOI U
aBTOTPOGHOI

PackpriBaTh conep>kanre TEPMUHOB H
TIOHSITHI: IPOKAPUOTHUYECKAs KIIETKA,
KJICTOYHAs CTCHKA, MypPEHH,
($OTOCUHTETHYECKHE MEMOPaHBI,
dbaarenauH.

XapakTepu3oBaTh (OPMY U pa3Mephbl
IPOKAPUOTHYCCKHUX KIETOK; (YHKITUU

TeHEeTHYECKOro arnmapara npoKapHor.
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IIPOKAPUOTUYECKUX KIETOK. MecTo u

POJIb MPOKAPHOT B OMOIICHO3aX.
JlemoHcTpanuu

Tabmump! 1 cxembl: «CTpoeHHE
IYKaPUOTHYECKOH KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKOMN KIETKI

OmnwuceIBaTh Mpolecc cCopooOpa3zoBaHus,
OTMEUaTh €r0 3HaYCHUE /I BBLDKUBAHUS
OakTepuil MpU yXyIUIEHUN YCIOBHM
CYyILLIECTBOBAHU.

OnucelBaTh pa3MHOKEHUE MPOKAPHOT.
OueHuBaTh MECTO U POJIb IPOKAPUOT B
OHMOIIEHO3aX

5.2

Crtpoenue
YKapUOTHYECKOMN
KJIETKH.
[ToBepXHOCTHBIN
anmnapar KJIETKH

Crtpoenue u GyHKIMOHUPOBAHUE
AYKapUOTUYECKOM KIIETKH.
[Tna3maTudeckas memOpana
(rurazmanemma). CTpykTypa
mazMaTudyeckoi MmemOpansl. Tpancrnopt
BEIIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIN (nTuddy3us,
oOneruénHas AuQdy3usi), aKTUBHBIH
(mepBUYHBIN U BTOPUYHBIN aKTUBHBIN
Tpa”cnopt). [TonynpoHnunaemocts
MeMOpaHnbl. PaboTa HaTpuii-kaamueBoro
Hacoca. DHJIOIUTO3: THHOIIMTO3,
¢aromnuros. Jx3ouuTo3. Knerounas crenka.
CrpykTypa ¥ pyHKIUHU KIETOUHOU CTCHKU
pacTeHuii, rpudoB.

JleMoHCTpauu

Tabmump! 1 cxembl: «CTpoeHHE
AYKapHOTUYECKOM KieTKn», «CTpoeHue

PackpriBaTh conepikanre TEPMUHOB H
TIOHSATHUMN: TJIa3MaTHYECKasi MeMOpaHa
(Tma3manemMma), )KUJIKOCTHO-MO3andHast
MOJIeJib, MEMOpaHHbBIC OeIKU
(nepucepuyeckue, HHTErpaJbHbIE),
TJIMKOKANUKC, MU y3usi, 0CMOC, aKTUBHBIN
TPAHCIOPT, SHAOLUUTO3, (GarouuTo3,
NUHOLIUTO3, IK30LIUTO3, KIETOYHAs CTEHKA,
J1a3MOJIECMBbI, CUMILIACT.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHHUS U
(GYHKITUU 2 YKapUOTHUECKON KIIETKU;
TPAHCIOPT BEILECTB YEPE3 MIA3MAaTHUECKYIO
MeMOpaHy: TaCCUBHBIN U aKTUBHBIN
TpPaHCIOPT; paboTy OETKOB-KaHAJIOB,;
paboTy HaTpuii-KaJIMeBOro Hacoca;
CTPYKTYPY ¥ QYHKITUU KJICTOYHOU CTCHKH

pacTeHuil u rpuOoB
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KUBOTHOM KIIETKN», «CTpOeHHE
pacTuTenbHOM KieTkn». O60pyoBaHuE:
CBETOBOW MUKPOCKOII; MUKpOINpENapaTsl
PacCTUTENbHBIX, )KUBOTHBIX KJIETOK.
[IpakTuueckas padora

«M3y4eHune CBOMCTB KIETOYHON
MeMOpaHbI»

5.3

[Hutonnasma u eé
OpTraHOUIbI

Hutonnasma. [{luto30mb. L{luTOCKEIET.
JIBukeHne nutoruiazMbl. OpraHouabl
kieTku. OqHOMEMOpPaHHBIE OPTAHOUTBI
KJIETKH: dHA0TuTa3MaTudeckas cethb (D11C),
anmnapat ['oabaKu, TM30COMBI, UX CTPOCHHE
u ¢pyHKUIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPTaHOUIOB KJICTKHU.
CtpoeHue rpaHyJIsIpHOTO PETUKYTyMa.
Mexanusm Hanpasnenus deaxos ¢ I11C.
Cunre3 pacTBOpUMBIX 0enkoB. CHHTE3
KJIETOYHBIX MeMOpaH. " naakuit
(arpaHymnsipHBIN) 3HI0IUIA3MATHYECKHI
petukyinym. CekperopHas QyHKIUS
anmapata ['onbxu. Moouguxayus benxog
6 annapame ['onvoorcu. Copmuposra
benxos 6 annapame I onvoocu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyonn pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

PackpriBaTh coneprkanre TEPMUHOB H
MOHSITHI: IIUTOTUIa3Ma, [IUTO30b,
LUTOCKENET, KOMIAPTMEHTHI, OPTaHOUIbI,
sujomiazmatuueckas cetsb (J1IC), annapat
["oabaxu, TM30COMBI, BAKyOJIb, pUOOCOMBI,
aBTOJIN3, BE3UKYJISIPHBII TPAHCIIOPT,
NEPOKCUCOMBI, KJIIETOUHBIN COK, Typrop,
MUTOXOHJIPUU, KPUCTHI, TIACTUIBL,
XpOMOILIACTBI, JTEMKOIUIACTHI,
XJIOPOIUIACTHI, CTPOMa, IPAHbI, TUJIAKOU,
Jamea.

XapakTepHu30BaTh LUTOILIA3MY
9yKapHOTHUYECKOM KIIETKH;
KJIaccu(UIMpoOBaTh OPTaHOUIBI B
3aBUCUMOCTHU OT OCOOEHHOCTEHN HX
cTpoeHus (0 JHOMEMOpaHHEIE,
JIByMeMOpaHHbIe, HeMEeMOpaHHbIE);

OIINChIBATh (bYHKHI/II/I KaXXJa01ro
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[TosryaBTOHOMHBIE OPTaHOUbI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBL. [Ipoucxodcoenue
mumoxouoputi u niacmuo. Cumbuozenes
(K.C. Mepesickosckuii, JI. Mapeynuc).
Ctpoenue u GyHKIIMM MUTOXOHIPUN U
iactul. [lepBuyHbIe, BTOPUYHBIE U
CJIO’KHBIE MIaCTUBbI (POTOCUHTE3UPYIOIUX
AYKapuoT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JIEMKOILJIACTHI BBICIINX PACTEHUM.
JleMoOHCTpan MU

IHoptpertsl: K. C. MepexKoBCKHi,

JI. Maprynuc.

Tabaunel u cxembl: «CTpoeHue

AYKapUOTHYECKOH KIeTKn», «CTpoeHue
YKUBOTHOM KIIeTKN», «CTpoeHune
pacTUTeNbHOM KIeTKn», «CTpoeHue
MUTOXOHJIPUN».

O0opynoBaHue: CBETOBON MUKPOCKOIT,
MUKpOIIpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora «3yuenue
JIBIDKCHHUSI ITUTOTIIa3MbI B PACTUTEIHHBIX
KieTkax». JlJaboparopnas padora
«MccnenoBanue niazmMonmnsa



sriostorust. 10-11 xmaccer (yriryOn€HHBIN ypOBEHB)

opraHouja B KJIETKE.

OOBACHATH COOBITHS, CBI3aHHEIC C
BHYTPUKJIETOUHBIM MHUIIEBAPEHUEM, ETO
3HauYEHUE JJIsi OpraHu3Ma.

OtMeuaTh 3HaUeHUE [UTOCKETIETA;
XapaKTepU30BaTh €ro AIEMEHThI
(MHKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXYTOUHBIC (PHITAMEHTHI), UX POJb B
KU3ZHEACATEIHLHOCTH KJIETOK U TKaHEH
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" JCIIIa3MOJIN3a B PACTHUTCIIbHBIX KIICTKAX))

5.4 Hemem6pannbie PackprIiBaTh coneprkanrie TEPMUHOB U
OpTraHOUIbI KIIETKH HOHSITHIL: pubocoMa, MOJTUCOMA,
MUKPOTPYOOUKH, TYOYJIUH, KJIETOYHBIN
HemeMOpaHHBIE OPraHOMIEI KIETKH LEHTP (LIEHTPOCOMA), LIEHTPHOIIH,
Crpoenue u GyHKIIMU HEMEeMOpaHHBIX neHTpocdepa, KryTuku, peCHUUKH,
OpraHouA0B KJIeTKU. PUOOCOMBI. 0a3abHOE TENBIIE.
Ipomescymounvie punamenmet. XapakTepu3oBaTb HEMEMOpaHHBIE
MukpodunameHTsl. AkmuHo8bie OpraHOUIBbI KIICTKH, UX CTPOCHUE U
Mmukpogpunamenmol. Mplleunpie Ketkd. | QyHKIUM
AKmunogvle KOMNOHEHMbl HEMbLULEYHBIX
knemox. MukpoTpyoouku. KineTouHsrit
ueHTp. CTpoeHUE U IBUKEHUE KIYTUKOB U
pecHUYeK. MUKPOTPYOOUKH IIUTOTLIIA3MBI.
Hentpuons. berxu, accoyuuposanmsie ¢
MUKpoguiameHmamu u
muxpompybouxkamu. MomopHvie 6enku.
JemoncTparuu Tabnuibl U CXEMBI:
«CTtpoeHune )KMBOTHOU KIETKHU,
«CTpoeHHE paCTUTEIHHOU KICTKM»
55

CrtpoeHue u GyHKIUU
aqpa

SAnpo. O6onouka sipa, XpOMaTHH,
KapHoIuia3Ma, SApPbIIKH, UX CTPOCHHE U
byHkuuu. SnepHbiit 6eITKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PaCcONOKEHUE
XpOMOCOM B HHTep(ha3HOM SpeE.

PackpsiBaTh conepkaHre TEPMUHOB U
HOHATHUI: SI7IPO, siAepHast 000I0UKa,
sIIEPHBIE TIOPBI, HYKJIEOIIa3mMa
(xapuoriazMa), TeHOM, XpPOMaTHH,
J9yXpOMAaTHH, F€TEPOXPOMATHH, SAPBIIIKO,
XPOMOCOMBI, LICHTPOMEPA,
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Jyxpomamun u cemepoxpomamun. beiku
XpOMAaTHHA - TUCTOHBI. JJunamuxa s0epHou
00010YKU 8 Mumose. AoepHuiii
mpancnopm. KileTOUHbIEC BKIIOUCHUS.
JemoncTparuu TabmuIpl U CXEMBI:
«Slopo»

KHHETOXOP, KJIIETOUYHbIE BKIIOYEHUSI.
XapakTepu30BaTh KJIETOYHOE PO KAK
LEHTP YIPABJICHUS KUZHEEATEIBHOCTHIO
KJIETKH; TEHETUYECKHI anmapaT KJIETOK
9yKapHoT, CTPOCHHUE U (PYHKIIMHU XPOMOCOM.
OnuceIBaTh CTPYKTYPHI sIIpa U UX
B3aMMOCBSI3b C OPraHOMJaMH LIUTOIIA3MBI

5.6. CpaBHHTENIbHAS
XapaKTepUCTUKA
DYKapUoOT

KIICTOK|

CpaBHI/ITeJ'IBHaﬂ XapaKTCpUCTUKa  KIJICTOK

DyKapuoT  (pacTUTENbHOH,  KUBOTHOM,
rprOHOIA).
JleMoHCTpauu

Ta6mump! 1 cxembl: «CTpoeHHE
YKapUOTUYECKOUN KIICTKHY,

«CTpoeHue >KMBOTHOM KIIETKW,
«CTpoeHHe paCTUTEIbHON KIETKUY.
O6opyoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOTIpErapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJICTOK.

JlabopaTopHnas paboTa

«M3yueHune CTpoeHus KIETOK Pa3IMYHbIX
OpPTaHU3MOB)

XapakTepu30BaTh THITHI KJIETOK 3YKapHOT:
pacTuTenbHas, )KUBOTHAS, TPUOHAS.
CpaBHMBaTh MEX1y COOOI CTpOEHUE U
KHU3HEIEATEIHHOCTh YKapUOTHUECKUX
KJIETOK M POJIb IPOKAPUOT B OMOIIEHO3aX

HNToro yacosB o teme
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Tema «OOMeH BeUIeCTB U MPEBPAIIECHUE SHEPTUU B KIIETKE»

6.1

OOMeH BEIECTB -
MeTadoIn3M

3

AcCUMWIANNASL U JUCCUMWIIALINS - IBE
CTOpOHBI MeTabonu3Ma. Tumnsr oOMeHa

BEIIECTB: aBTOTPOQHBIN U TeTEPOTPODHBIA.

VYyactue Kuciopoaa B 0OMEHHBIX
nporeccax. JHepreTuueckoe odoecrneyeHue
KJeTku: mpeBpamieHue ATO B 00MEHHBIX
nporeccax. GepMEHTATUBHBIN XapaKTEP
peakuuii KIeTOYHOro MeTabonu3ma.
depMEHTBI, UX CTPOCHUE, CBOMCTBA U
MexaHu3M AeiictBus. KopepmeHTsl.
O1nuuns GpepMEeHTOB OT HEOPraHUUECKUX
KaTaJIn3aTOpOB. bellknu-akTuBaTOpHI U
OeNKH-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpPOCTU (PePMEHTATHUBHBIX PEAKIUil OT
pa3nuuHbIX pakTopoB. JleMoHCTpanuu
Tabauubl U cxeMbl: «DOTOCHHTE3Y,
«OHepreTUIecKuii o0OMen»,

«buocunres Oenka», «CtpoeHue
bepmeHTa», «XEeMOCUHTERY.
O6opynoBaHue: CBETOBOM MUKPOCKOIT;
000pyAOBaHUE [Tl IPUTOTOBJICHHUS
IIOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENapaToB.

PackpriBaTh coneprkanre TEPMUHOB U
MOHATHI: 0OMEH BelecTB (MeTaboIN3M),
acCUMMJIIALIHS (aHAOOIU3M), UITU
TUIACTUYECKUNA OOMEH, JUCCUMUIISAIINS
(xaTaboaM3M), UJIM PHEPreTHUYECKUI 0OMEH,
aBTOTPOQBI, reTepOoTPO(bI, aHAIPOOHI,
a’poObl, PEpPMEHTHI, AKTUBHBIH LIEHTP,
cyOcTpaTHas crnenupuIHOCTb,
KOo(pepMeHTHI, OCITKN-aKTUBATOPHI U OCIIKHU-
UHTUOUTOPHI.

[lepeuncnsaTe 0COOEHHOCTH MIIACTHYECKOTO
¥ SHEPreTHUECKOTo 0OMEHa B KJIETKE;
yCTaHaBJIMBATh B3aMMOCBS3b MEXKIY
IUTACTUYECKUM U HEPTreTUYECKUM
O0OMEHOM.

Paznuuate THIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepOTPOHBIH.
[Toka3eIBaTh poJIb KUCIOPOIa B OOMEHHBIX
nporeccax. CxeMaTnyecku u300paxaTh
CTpoeHue GepmeHTa.

Otnu4ath (hepMEHTHI OT HEOPTAaHHUECKUX
KaTaJIn3aTOPOB M OMPEEIATH UX POJIb B

(GYHKIMOHUPOBAHUU KUBBIX CUCTEM,
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JlabopaTopnas paboTa

«M3yuenune KaTaJIuTH4eCKOW aKTUBHOCTHU
(hepMeHTOB (Ha IpUMEpPEe aMUIa3bl LU
Katainassl)». JlabopaTopHas pabota
«M3yueHue pepMEHTATUBHOTO
pacienaeHus IepoKCcHia BOAOPoaa B
PaACTUTENBHBIX U JKUBOTHBIX KIETKAX)

B IIPOMBIIIJIEHHOCTH, B MEJUIIMHE, B
MOBCEIHEBHOM KU3HU YenoBeka. CTaBUTH
AKCIIEPUMEHT MO BBISBIICHUIO
KaTaJTUTHUYEeCKONH aKTUBHOCTHU TIEPOKCHUIA3HI,
aMuIa3bl, OOBACHATD MOJYYCHHbBIE
pE3yJIbTaThI

6.2

ABTOTpOGHBIN THTT
oOMeHa BEILECTB.
dortocunres

[TepBuYHBIN CHUHTE3 OpraHUYECKUX
BellecTB B kKiIeTke. DoTocuHTE3.
AHOKCU2eHHbIU U OKCUSEHHBLI POMOCUHME3
v bakmepuii. Ceemocobuparowue
nUeMeHmMbl U NUSMEHMbL PeaKyUOHHO20
yenmpa. PoJib XJIOPOILIACTOB B MPOLIECCE
¢dotocunTe3a. CBeToBast U TeMHOBAas (ha3bl.
@omoowvixanue, Cs-, C4- u CAM-tunoi
@pomocunmesa. IIpoyKTUBHOCTD

¢doTocuHTe3a. BiusHue pa3anyHbIX
(hakTOpOB Ha CKOPOCTh (DOTOCUHTE3A.
3HadeHne POTOCUHTE3A.

JHemonctpanuu Ioprpersr: k. [Ipuctin,
K. A. Tumupsizes.

Tabaus! U cxeMbl: «POTOCUHTES)

PackpriBaTh coneprkanre TEPMUHOB U
NOHATUH: poTocuHTe3, Pa3pl HoTOCHHTE3A
(cBeroBas, TeMHOBas), GOTOJH3,
dochopunupoBanue, nuki1 KansBruHa,
HAJI®+ (mepeHocYuk BOIOPOIa).
XapakTepu3oBaTh IIACTUYECKUN 0OMEH Kak
3Tan o0IIero 0OMeHa BEIIECTB; COOBITHS
dboTocuHTE3a (peaKuu CBETOBOU U
TEMHOBOH (pa3); poiib XJIOPOIIIACTOB B
npouecce GOoTOCUHTE3A.

BBISBIIATE TPUYMHHO-CJICICTBEHHBIC CBSI3U
MEX/Ty TIOTJIONICHUEM COJTHEYHON YHEPTUHU
XJIOPO(UIIIOM U CHHTE30M MOsieKysn ATO.
CpaBHUBATh UCXOJIHBIC BEIIIECTBA,
KOHEYHBIE TIPOAYKTHI U YCIOBHS
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MIPOTEKaHUs pEaKIMid CBETOBOM U TEMHOBOM
¢da3 ¢porocunresza. YcraHaBIUBaTh
B3aUMOCBSA3b MEXIY OTOCUHTE30M U
JIBIXaHHEM; CBETOBOM M TEMHOBOM
peaknusiMu porocunTteza. OneHuBaTh
3HaueHue GOTOCUHTE3A JUIsl )KU3HU Ha

3emie
6.3 ABTOTpO(DHBII THUIT XemocuHnTe3. Paznoobpasue opranuzMoB-
oOMeHa BEeIECTB. XEMOCHUHTETUKOB: HUTPUPUIMPYIOIIHE
XeMOCHHTE3 OakTepuH, xKeje300aKTepu, PackpbiBaTh cosieprkaHre TEPMUHOB U
cepoOakTepru, BOJOPOAHBIE OAKTEPUH. MTOHSTHI; XEMOCHHTE3.
3HaYeHHEe XEMOCUHTESA. OOBACHUTH CYIIHOCTh XEMOCHHTE34,
JemoHcTpanin packpbIBaTh €ro 3HaYeHHE B brocdepe.
IToptpersr: C. H. Bunorpaackui, [IpuBOIUTE IpUMEPHL
I'. A. 3aBap3uH. XEMOCHHTE3UPYIOIMUX OaKTepuid
Tabnuue! u cxembl: «DOTOCUHTESY, (HUTpUUIIHpYIONTHE OaKTEPHH,
«XEMOCHHTE3» Kele300aKTepun, cepobakTepu,
JlabopaTtopnas padoTa BOJIOPOJIHBIE OAKTEPUH) U XapaKTepU30BaTh
«CpaBHeHHe MpoLeccoB (POToCuHTE3a U UX KU3HEIEATEIBHOCTb.
XEMOCHHTE3a» CocTaBisTh ypaBHEHUS peakuuit
XEMOCHHTE3A.
CpaBHUBATh XEMOCHHTE3 C (POTOCUHTE30M
6.4

DHepreTuyeckuii 0OMeH -
JTUCCUMUIISITIVS

AnaspoOHbIe OpraHnu3Mbl. Buibl
oposxenus. [IpoyKThl OpOKEHUS U UX
UCTOJIb30BAHHUE YCIIOBEKOM. AHa3pOOHBIC
MHUKPOOPTaHU3MbI KaK 0ObEKTHI
OMOTEXHOJIOTHH U

PackpriBaTh conepkaHrie TEPMUHOB U
MOHSITHIA: ITAIbl SHEPTETUYECKOTO OOMEHa -
MOATOTOBUTENBHBIN, 0€CKUCIOPOAHBIN
(aHa’pOOHBIIT ), KHCTIOPOAHBIN (a3pOOHBIHN);

TJIMKOJIN3,

59






®denepanbHas paboyas mporpamMma

B030yuTean Oose3Hel.

AspoOHBIE OpraHU3MBbI. JTaIlbI
HHEPreTUIECKOTO OOMEHA.
IToaroroBurenbHbli 3Tan. I THKONIN3 -
OECKHUCIOPOHOE PaCIIETNIEHUE TIIOKO3BI.
buonorudeckoe okuciaeHne, UiIu KIETOYHOE
neixaHue. Pons MUTOXOHIpUH B Iporeccax
Oouonoruueckoro okucieHus. Llukanaeckue
peakunn. OKUCIUTETBLHOE
dbochopunupoBanue. Inepeus
MeMOPAHHO20 2paduenma npomoHO8.
Cunmes AT®: paboma npomonnou ATP®-
cunmasvl. [Ipeumyiectsa a3poOHOTO MyTH
oOMeHa BelIeCcTB Mnepe]] aHa3pOOHBIM.

O} PeKTUBHOCTH IHEPTETUUECKOTO OOMEHA.
JleMoHCTpauMu

[Toptpetsl: B. A. DHrenbrapar,

I1. Mutuen.

TabauIlel U cXeMbl: « JHEPTeTUYECKUN

oOMeH».

JlaGoparopHasi padora
«CpaBHEHHE MPOIECCOB OPOKEHUS U
JIBIXaHUSI
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OpoxeHue, OMOJIOTMUYEeCKOEe OKUCICHUE
(mprxanue), ki Kpeoca,
okuciurenasHoe pochopuiuponanue,
MPOTOHHBIN IpaAueHT, MpoToHHast AT®-
CUHTa3a.

[Tepeuncnsate 0cOOEHHOCTH
HHEPTEeTUIECKOT0 OOMEHA B KIIETKE.
OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
oOMeHa (MOArOTOBUTENIbHBIN,
OECKUCTOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHHUBATh UX MEXAY COOOM.
XapakTepu30BaTh PEaKINU TJIMKOJIN3a,
OpoXKeHUs, KIIETOYHOTO JAbIXaHHUS.
¥YcraHaBnMBaTh B3aUMOCBSI3b MEXKTY
TJIMKOJIN30M, KIETOYHBIM JbIXaHUEM U
cuHTE30M MoJiekyn ATO.

CocTaBisITh ypaBHEHUSI OCHOBHBIX
ATAriOB SHEPreTUYECKOT0 OOMEHa B
KJIETKE.

PaccuntbiBaTh 3HEPreTUYECKYIO

3¢ PEeKTUBHOCTH TTTUKOIU3A U
OMOJIOTUYECKOTO OKHCIICHUS.
HaswiBaTh ncxo/iHbIC BEIIECTBA,
KOHEUYHBIE TPOJIYKTHI U YCIIOBHS
MIPOTEKAHUS PEAKIUN IHEPTETHUIECKOTO
oOMeHa.
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CpaBHUBATh SHEPTETUUECKYIO
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3¢ PeKTUBHOCTH OECKUCTOPOTHOTO U
KHUCJIOPOJIHOTO 3TAlOB KOHEYHbIE MTPOTYKTHI
Y YCJIOBHS IPOTEKAHUS PEaKIINil
SHEPreTUYECKOro 0OMeHa 3HEPreTHYECKOTr0

oOMeHa
Hrtoro yacos 1o teme 9
7 Tema «HacnencrBennast mHGoOpMaIus U peann3ais €€ B KIETKE»
7.1

Peakuuu MaTpU4IHOI'O
CHHTC3a

Peakuuu Mmarpuunoro cuntesa. [IpunHiun
KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTrO cuHTe3a. Peanuzamus
HacjeAcTBeHHOH nHdopmanun. 1
€HEeTUUYECKHUH KOJI, €r0 CBOMCTBA.
Tpanckpunuus - matpuuHbiil cuaTe3 PHK.
[TpuHUIUIIBI TPAHCKPHUTIIINH:
KOMIUJIEMEHTapPHOCTb,
AHTUNAPAJUICIbBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK &
aykapuomuveckou knemke. Hexooupyrowue
PHK. Iemonctpamuu [loptpet: H. K.
Konb1ios.

Tabmuupl u cxeMbl: «buocunTes Oenkay,
«['eHeTHUECKUM KO

PackpbIBaTh conep>kaHre TEPMUHOB U
HOHSITHI: T€H, TEHETUYECKUI KO, KOJIOH
(TpuIieT), CTOM-KOJAOHBI, MaTPHIIA,
MaTpUYHBIN CUHTE3, TpaHckpunuus, PHK-
MoJMMepasa, MpoOMOTOP, CIUIANCHHT,
UHTPOH, 3K30H. XapaKTepu30BaTh PEAKIIUU
MaTpUYHOTO CUHTE3a, CBOMCTBA
reHeThYecKoro koja. OnuceiBaTh Tarnbl
TPAHCKPUIILIMK U TPAHCIISALINH;
YCTAaHABIIMBATh B3aUMOCBS3b MATPUYHBIX
peakuuii B KJIIETKE; CXeMaTUYECKU
n300pakaTh MaTPUYHBIE PEAKIH
TPAHCKPUIILIMU U TPAHCIISALIUN.

Pemate Guonornueckue 3agauu Ha
OIpeIeTICHUE MTOCIIEN0BATEIIBHOCTH
Hykneornnos JJHK u MPHK, npumenss
3HAHMSI O PEAKIUSAX MATPUYHOTO CUHTE3a,
TeHEeTUYECKOM KOJle, IPUHIUIIE

KOMINNICMCHTAPHOCTH
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7.2

Cunres Oenka

TpaHcnsauus u €€ sTanel. YyacTue
tpancnoptHeIXx PHK B GnocunTese Genka.
VYcnoBus 6uocunTesa 6enka. KogupoBanue
aMUHOKHCJIOT. Postb pubocom B
ouocuHTe3e Oenka. JleMoHCTparuu
Tabmuie! 1 cxeMbl: «brnocuHTE3 OeKay,
«I" eHeTHUECKUM KO

PackpsiBaTh cosiepaHue TEPMUHOB U
MOHATUI: TPAHCIALMSA, aHTUKO0H, TPHK,
amuHoanuiI-TPHK-cuaTeTa3a (Kogasa),
nosmpudocoma (moarucoma).
XapakTepu3oBaTh CBOMCTBA FTEHETUYECKOTO
KOJIa.

OnuceIBaTh 3TAbl TPAHCISALNN U
CXeMaTH4YeCKH N300pakaTh MaTPUUIHBIC
peaKkIu TPAHCIISIUU.

Pemrats Omonorndeckue 3amadu Ha
onpenaeneHrue aHTukoJ0HOB TPHK,
MTOCJIEI0BATEIIPHOCTH aMHUHOKHCIIOT B
MOJIeKyJie OenKa, MPUMEHSSI 3HAHUS O
peaKIusIX MaTPUYHOTO CHHTE3,
T€HETUYECKOM KOJIe, TPUHITUTIC
KOMIUIEMEHTapHOCTH

7.3

MexaHU3MBbI SKCITPECCUU
T€HOB

Cospemennvle npedcmasienuss 0 CMmpoeHuu
2enos. Opranusanys reHoMa y IpoKapuoT
1 DyKapuoT. Perynsnus akTHBHOCTH T'€HOB
y npokapuot. I' unoresza onepona (®.
Kaxo6, XK. Mano).

Monexynapnvie mexanuzmul 3Kcnpeccuu
2enog y sykapuom. Ponb xpomamuna 6
peayaayuu pabomul 2enos. Perynsuus
0OMEHHBIX MTPOIIECCOB B KIIETKE.
Kiterounslii romeocTas.

PackpsiBaTh cozepkaHue TEPMUHOB U
IIOHATUI: OIIEPaTOpP, OIIEPOH, CTPYKTYPHbIE
T€HBI, IPOMOTOP, PEIPECCOP.

OnuceIBaTh CTPYKTYPY F€HOMA MPOKAPHOT;
XapaKTepU30BaTh pabOTy HHAYIUOEIBLHOTO
U penpeccudenbHOro OnepoHa.

BbIIensTh CTPYKTYPHYIO U PETYJISATOPHBIE
4acTH reHa dykapuoT. CpaBHUBATh

IMPONECCChI OKCITPECCHUN
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JlemoHcTpanuu
Tabmuiel 1 cxeMbl: «brocuHTE3 OENIKay,
«I" eHeTHUECKUM KO

TCHOB Y MPOKAPHOT U DYKapHOT.
XapakTepu30BaTh THIIOTE3y orepona (.
Kaxo0, XK. Mano).

OnuceIBaTh MEXaHU3M IOICPIKAHUS
KJIETOYHOTO TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NupopmannonHas

ouoorus

Bupycel - HekiteTouHbIe ()OPMBI KU3HU H
obmuratHble mapa3utbl. CTPOSHUE POCTHIX
U CJIOKHBIX BUPYCOB, PETPOBHUPYCOB,
OakTeprodaros.

Kuznennwiti yuxn JJHK-cooeporcawux
supycos, PHK-cooepoicawux supycos,
baxkmepuoghazos. Obpammast
MPAHCKPUNYUs, pegepmasd, uHmezpasd.
BupycHblie 3a0051eBaHus YeIOBEKa,
*®uBOTHBIX, pactenuit. CITNJI, COVID-19,
COILIMATILHBIE U MEJUITUTHCKUE TIPOOJIEMBI.
buounpopmamuxa: unmeepayus u ananu3z
bonvuux maccusos («bigdatay)
CMPYKMYPHBIX OUOI02UYECKUX OAHHDBIX.
Hanomexnonozuu 6 buonocuu u meouyune.
IIpoepammupyemvle pynkyuu 6e1Ko8.
Cnocobvl 0ocmasku 1ekapcms.
Hemoncrpanuu Ioprper: . W.
WBaHOBCKHII.

PackpbIBaTh cojiepxaHue TEPMUHOB U
MOHSTHI: BUPYC, BAPUOH, CEPLIEBUHA,
Karcug, ooOpaTHasi TpaHCKPUIIIUS,
pPETPOBUPYCHI, OakTepuodar, BUpyc
uMMyHo epuuuTa yenoeka (BUY),
MPUPOJIHO-0YArOBbIE HHPEKIINH.
XapakTepu30BaTh BUPYChI, pETPOBUPYCHI U
OakTepruodaru Kak BHYTPUKICTOYHBIX
[1apa3suTOB MPOKAPUOT U DYKAPUOT.
W3narath runoTe3sl 3BOIIOLUOHHOIO
IIPOUCXOXKIECHUS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJIEHCTBHS
BUpYCa U KJIETKU, UH()EKIIMOHHBIN
BUPYCHBIN IIPOLIECC.

XapakTepu30BaTh MEXaHU3MBI
BEPTUKAJIBHOW U TOPU3OHTAILHOM Mepeaun
BHUPYCOB; 3a00JI€BaHUS )KUBOTHBIX U
pacTeHHii, BEI3bIBAEMbIE BUPYCaMHU.
HasbiBaTh BUpycHbIE 3a00€BaHus,

BCTPCHAOIIUCCA Yy UCJIIOBCKA: I'PUIIII,
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Ta0muupl U cXeMbl: «l €HEeTHYECKHH KO,
«Bupyce», «baktepuodarmny.
[IpakTuueckas padbota

«Co31aHre MOJIEITH BUPYCA»

kienieBoi sunedanur, renatut, COVID-19,
CIIIA.

CobnroaTh paBujia MOBEJCHUS B
OKpY>Karolllell TPUPOTHON Cpeae, Mep

PO UIIAKTUKY pacIpoCTpaHEHUS
BHUPYCHBIX 3a00eBanuil (B Tom uncie BUU-

MH()EKINN)
HToro yacoB mo teme 9
8 Tema « KU3HEHHBIN UK KICTKU
8.1 | YKusuennsiit nukn 1 PackpbiBaTh coziepaHue TEPMUHOB U
KJIETKU MOHSTHI: KIETOYHBIN ITUKJII, HHTEep(a3a.
Kiterounslii MK, €r0 NEPUOIBI U [lepeuncnsaTe NEPUOIbI KUZHEHHOTO LUK
perymsius. Uarepdasza u MUTO3. KJIETKH M XapaKTepHU30BaTh POTEKAIOIINE B
Oco0eHHOCTH MPOIIECCOB, MPOTEKAIOIINX B | HUX IIPOLECCHI
unTepdase. [lonroroBka KIETKH K
nenenuto. [IpecnHreTnueckuit
(MOCTMUTOTUYECKUI), CHHTETHUECKHUI U
MOCTCUHTETUYECKUH (IPEMUTOTHUECKHIA)
nepuoabl UHTEP(da3sbl.
/leMoHCcTpanuu
TaOmunel U cxembl: <«OKU3HEHHBIA UK
KIETKW», «MHUTO3»
8.2 2

Matpu4Hblii CUHTE3
JAHK. Xpomocomsbl

Marpuunsiii cunte3 JIHK - perunkanms.
[Tpunnuns! pernkanunu JJHK:
KOMIUIEMEHTAapHOCTb,
IIOJIYKOHCEPBAaTUBHBIN CUHTE3,

AHTHUIIAPAJIJICIIbHOCTD. MexaHuszm

PackpeiBaTh copepkanue TEpPMUHOB U
MOHSATUMN: perTUKamus (peIyIuTHKaIms),
KOMIUIEMEHTapHOCTh, aHTUIIAPAJIEIIbHOCTb,
JAHK-nonumepasa, teomepa,
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perukanuu JJTHK. Xpomocomel. CtpoeHue
xpoMmocoM. Tenomepsl u Teomepasa.
XpOMOCOMHBIN HAOOP KIETKH - KAPUOTHII.
JIMTIIONTHBIN 1 TaTIOUIHBIA HaOOPbI
XpPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

JleMoHcTpanuu

Taomure! 1 cxeMbl: « KU3HEHHBINA ITUKIT
KIIETKH», «CTPOCHUE XPOMOCOMY,
«Pemnmukanus JJHK».

Ob6opynoBaHue: CBETOBOW MUKPOCKOTT;
MHUKpoTpenaparbl: « MUTO3 B KJIETKaxX
KOpEeIIKa JTyKay.

Jlaboparopnast pabota

«3ydyeHne XxpoMOoCOM Ha TOTOBBIX
MUKpOTIpenaparax»

pEIUIMKAIIMOHHAS BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XPOMAaTHU/IbI, IEGHTPOMEPA,
KapUOTHII, TAIUIOUIHBIN U JUITLTTOUHBIN
HabOp XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.
ITepeuncinsate npunIunbl pertukanuu JHK
Y aBaTh UM COJEPKATEIbHYIO
XapaKTEPUCTHUKY.
OnuceiBaTh MexaHu3M perukanuu JJHK.
CxeMaTnuecKku n300pakaTh CTPOEHHUE
MeTaha3HONH XPOMOCOMBI.

Paznuyath XpoMOCOMBI HA MUKpOTIpenaparax

1 MUKpoQoTorpadusx

8.3

JlenieHre KIETKH - MUTO3

Jlenenue kineTku - Muto3. CTaguu MUTO3a U
MPOUCXOAAIIME B HUX TPOIECChl. THUIbI
MHTO3a. KaproKnHe3 U [IUTOKUHES.
buonornyeckoe 3HaueHUE MUTO3A.
JemoHcTpanun

Taomuie! 1 cxeMbl: « KU3HEHHBINA ITUKIT
KIIETKW», «CTpOCHUE XPOMOCOMY,
«Pemnukanus JJTHK», «Muro3s».

PackpbiBaTh coqiep:kanre TEPMUHOB U
MOHATUIN: MUTO3, podasa, meTadasa,
anadaza, Tenodasza, KapuOKHUHE3,
[IUTOKUHE3, BEPETCHO JICIICHUs, MeTada3Hasl
TUTaCTUHKA, 00pO3/1a JeIIeHusI.
[lepeuncnsaTh MOCIEIOBATEIHLHOCTh CTAIHIA
MHUTO3a ¥ OMUCHIBAThH MPOUCXOISIINEC Ha

HUX IIPOLIECCHI.
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O6opynoBaHue: CBETOBOW MUKPOCKOTT;
MUKpomnpernapaTsl: «MUTO3 B KJIeTKax
KOpEILIKA JTyKa.

JlaGopartopnas pabora

«Habnronenre MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa Jyka (Ha TOTOBBIX
MUKpoOIpernaparax)»

CpaBHHBaATh OCOOCHHOCTH MPOTEKAHMS
MHUTO3a B PACTUTEIIbHBIX U KUBOTHBIX
KJIETKaX.

OOBACHATH OMOJTOTHYECKHI CMBICIT MUTO3a.
Paznuuath ctaguu MuTOo3a Ha
MUKponpernapaTax 1 Mukpogororpadusx

8.4 Perynsiust ®KU3HEHHOTO 1 PackpbiBaTh coqepikanre TEPMUHOB U
ITUKJIA KJIETOK Perynﬂum[ MHUTOTHUYECKOTO IIMKJIA KJIETKU. | MOHATUN: allONTO3, Hponn(bepaum{,
[IporpaMmupyeMasi KIETOUHAs THOED - nuddepeHmpoBKa.
arornTo3. XapakTepu3oBaTh PETyJISAILUI0
KieTouHoe sipo, XpOMOCOMBI, MUTOTHYECKOTO IUKIIA KIETKU. OOBACHATD
(yHKLIMOHANbHAS TeHOMUKA. Mexanusmul | OMOIOTMYECKHI CMBICIT
npoaugepayuu, ouppepenyuposku, 3aMporpaMMUPOBAHHON KJIETOYHOU THOEH
cmapenus u cubenu kiemoxk. «L{ugpposas | - amonTosa.
Kiemkay - ouourgopmamuueckue modenu | YCTaHABIUBATL B3AUMOCBSA3b MEXKLY
DYHKYUOHUPOBAHUSL KILEMKUL. TOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoHcTpanuu
Taomuie! 1 cxeMbl: « KNU3HEHHBIN ITUKIT
KIeTKn», «CTpOeHHE XPOMOCOM),
«Pernmukanus JITHK», «Muto3»
Htoro gacoB o teme 6
9 Tema « CTPOEHUE U ®YHKIWHW OPT"TAHMU3MOB»
9.1 1

Opranu3m Kak €auHOE

LHCJI0C

buonorunueckoe pazHooOpa3ue OpraHU3MOB.
OAHOKIIETOYHBIE, KOJIOHHAJIbHBIE,

MHOI'OKJICTOYHBIC

PackppiBaTh cofiep:kaHle TEPMUHOB U
MOHSTHI: OPraHu3M, OpraH, OpraHelibl,

CHUCTEMa OpraHoB, almapar,
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OpTaHU3MBI.
Oco0eHHOCTH CTPOCHHUS U
JKH3HEACATEILHOCTH OHOKJICTOYHBIX
opranu3MoB. bakTepun, apxeu,
OJTHOKJICTOYHBIC TPUOBI, OJHOKJICTOUHBIE
BOJIOPOCITH, IPYTHUE MMPOTUCTHI.
Kononunansabie opranu3mel. BzanuMocBs3b
yacTel MHOTOKJIETOYHOTC OpraHu3Ma. TKaHH,
OpraHbl ¥ CUCTEMBI OpraHoB. OpranusM Kak
enuHoe 1enoe. I omeocTas.

JdemMoHcTpanu

TabauTTe! ¥ cXeMbl: «OTHOKIETOYHBIE

BOJOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCIIH,
«bakrepuny», «IIpocreimme», «Opranbl
IIBETKOBBIX PacTeHMID», « CUCTEMBI OPraHOB
NIO3BOHOYHBIX ’KMUBOTHBIX», «BHYyTpeHHEe
CTpO€HHE HaceKOMbIX». OOopynoBaHue:
CBETOBOW MUKPOCKOII; MUKpOIIpENnaparhl
OJITHOKJIETOYHBIX OPIaHU3MOB; )KHBBIE
9K3EeMIUISIPbl KOMHATHBIX PAaCTeHUH; TepOapuu
pacTEeHN pa3HBIX OTEIIOB; BIAYKHBIE
npenapathl >KUBOTHBIX






Buomnorus. 10-11 xnaccel (yriyOonéHHbINA ypOBEHb)

(yHKIMOHANIbHAS CUCTEMA, TOMEOCTA3.
[lepeuncnaTe CTpyKTypHO-
(GyHKIMOHAIbHBIE YacTU
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH )
CTPOEHUS U )KU3HEAEATEIBHOCTH
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHUAIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHuBatTh Mexay co0oi
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE U MHOTOTKaHEBbIE
OpraHU3MBI
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9.2 | Txanu pacTenuid PackpblBaTh  COAEPKAHME TEPMUHOB U
Tkanu pacTenuil. TUIIBI paCTUTEIIBHBIX MOHATUI: TKaHb, SIUAEPMHUC, IPOOKa, KOpKa,
TKaHel: 00pa3oBaTeNbHas, IOKPOBHAS, y0, JpeBeCHHA, JAPEBECHHHBIC BOJIOKHA,
IpoBOAsIIAsA, OCHOBHAs, MCXaHMYCCKasL. JIy651HBIe BOJIOKHA, COCYJbl, KaMCHHUCTBLIC
OcobeHHoCTH cTpoeHus, PYHKITUN 1 KJICTKH.
PACIOIOKEHNS TKaHEH B Opranax XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
pacrenuii. Jlemoncrpaunu TaOmuis! 1 TKaHeil: oOpa3oBaTebHasi, TOKPOBHAS,
CXEMBI: MPOBOISIIIIAs, OCHOBHAS, MEXaHUYECKas,
«Txanu pacTeHuit», «Opransl HBETKOBBIX | MEPEUUCIIATE OCOOEHHOCTH MX CTPOSHUS U
pactenuii», «KopHeBbie CUCTEMBI», BBINOJIHAEMBIE (QYHKIIUH
«Ctpoenue ctebmnsn», «CTpoeHne TMCTOBON
racTuHKu». O00pyI0BaHUE: KUBBIC
AK3EMILISIPhl KOMHATHBIX PACTEHUI;
CBETOBOM MUKPOCKOT; MUKPOIIpEnapaThl
TKaHEH.
JlabopaTtopnas padoTa
«3yueHne TkaHeNd pacTECHUIN

9.3

TkaHu )KUBOTHBIX U

YCJIOBCKA

TkaHu )KMBOTHBIX M YeJIOBEKA. THIIBI
JKUBOTHBIX TKAHEW: AMUTEIUAIIbHAS,
COCIMHUTENbHAS, MbIIIICUHAs], HEpBHASI.
OcoOeHHOCTH CTpOeHHUS, PYHKIMIA 1
pacmoJioKEHHs TKAaHEH B OpraHax
JKHBOTHBIX M YEJIOBEKA.

JemoncTparuu Tabmuipl u cxembl: « Tkanu
JKMBOTHBIX», «CKEJIET UeIOBEKa,
«IInmeBapuTenbHas cucremay,

PackpsiBaTh conepkanue TEPMUHOB U
TIOHSITUN: SIIUTEIUNA, CEKPET, MBIILICYHBIE
BOJIOKHA, HEUPOH, HEUPOTJIHSL.
XapakTepru30BaTh TKAHU KUBOTHBIX U
YeJIOBEKA: AIUTEIHAJIbHA,
COCJIMHUTEIIbHASA, MBIILICUYHAs, HEPBHAS;
MIEPEUYHCIIATH OCOOEHHOCTH UX CTPOEHUS U
BBITIOJTHSIEMbIC (DYHKIIUH
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«KpoBeHocHas cucremay, «JlpixaTenbHas
cucremay, «HepBHas cucremay, «Koxay,
«MpImeyHass CUCTEMAY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOIT;
MHKPOIIPENapaThl TKAHEH.
JlabopaTtopnas pabota

«3yueHne TKaHel JKUBOTHBIX»

9.4

Oprassl. CucTeMbl
OpraHoB

Opranel. BereraTuBHbIE U TEHEPATUBHBIE
opranbl pacTeHUuH. OpraHbl U CUCTEMBI
OpPraHoB )KMBOTHBIX U YeJ0oBeKka. OyHKIMU
OpPraHoB U CUCTEM OpPraHoOB.
JemoncTparuu Tabnuibl U CXEMBI:
«Opransl [IBETKOBBIX PACTCHUIN»,
«KopHeBbie cuctemb», «CTpoeHHe
cte0st», «CTpoeHUE JTUCTOBOM
IJIACTUHKNY, « CKEJIeT UyeJIOBEKay,
«lIumeBapuTesbHas CUCTEMAY,
«KpoBeHocHas cucteMay, «/lpixarenbHas
cucTemMay, «BolgeauTebHas CUCTEMaY,
«HepBHas cucremay, « JHIOKpUHHAS
cucteMa». O6opynoBaHUE: KUBbBIC
AK3EeMIUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTEHUN Pa3HBIX OTJICIIOB;
CKEJICThI

PackpsiBaTh cofepkaHie TEPMUHOB U
HOHATUI: OpraH, KOpeHb, MOOEr, 1BETOK,
IUIOJI, CEMsI, ITOJIOBBIE JKEJIE3bI, OJIOBBIE
HOPOTOKHU, KOIYJISITUBHBIE OPraHbl, CHCTEMBI
OpraHoB. XapaKTepru30BaTh BETETATHBHBIC H
TeHEpaTUBHBIC OpPraHbl PACTECHHH,
COMAaTHYECKHE U PETrYISTOPHBIE OPTraHbI
KUBOTHBIX; TIEPEUUCISTh OCOOCHHOCTH UX
CTPOCHUS U BBITIOJHAEMBIC ()YHKITHH.
YcTaHaBIUBaTh B3aUMOCBSI3H MEXKTY
CTPOCHHEM OPTaHOB U UX (PYHKUIHUSIMHU.
PaznuyaTe BUIbI TKAHEW, OPraHbl U
CHCTEMBI OpPTaHOB, B TOM YHCJIE YEJIOBEKA,
Ha MUKpOTIpenapaTax, BIaKHBIX
npenaparax, repoapusix u
MHUKpopoTorpadusx, Tabaumnax, MOACIAX U
MYJISDKax
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MMO3BOHOYHBIX; KOJUICKITUU
0ECIIO3BOHOYHBIX JKUBOTHBIX; BIIAXKHBIC
MpenapaThl )KUBOTHBIX, CKEJIET YEIOBEKA.
JlabopaTtopnas padota

«M3yueHne opraHoB IIBETKOBOTO
pacTeHUs

9.5

Omnopa Tena opraHu3MOB

Omnopa tena oprann3MoB. Kapkac
pactenuii. CkeneTbl OJJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHbIi1 1
BHYTPEHHUU ckeneT. CTPOEHUE U THUIIBI
COEMHEHUS KOCTEM.

JemoncTparuu Tabnuibl U CXEMBI:
«Ctpoenue ctebiss», «CTpoeHUE JTUCTOBOM
MJIACTUHKNY, «CKEJIET YeIOBEKa.
O6opynoBaHue: CKEJIEThl TO3BOHOYHBIX;
BJIQXKHBIE MPETapPaThl )KUBOTHBIX; CKEJIET
YeJI0BEKa; PAKOBUHBI MOJUIFOCKOB;
KOJUIEKIIUH HAaCEKOMBIX, UTJIOKOXKUX

PackpbiBaTh cosieprkaHre TEPMUHOB U
MOHSTHI: OMOPHBIE CUCTEMBI, 000JIOUKHI
KJIETKH, (PUOPUILIBI, KapKac, HapyKHbIN
CKeJIeT (XUTHHOBBIM MOKPOB),
TUAPOCTATUYECKHUM CKEJIET, BHYTPECHHUI
CKEJIET, KOCTHU (JJIMHHBIE, KOPOTKHE,
IJIOCKUE), COEIMHEHUS KOCTEH,
HETOABUKHBIE (ILIBbI), TOJIYIOABUKHBIE,
MOJIBUKHBIE (CYCTaBbl), OTJEIbI CKEJIeTa
IIO3BOHOYHBIX )KMBOTHBIX: UEPEIl, OCEBOI
ckeleT (MO3BOHOYHUK, Tpy/IHas KJIETKa,
X0pJa), mosica KOHEYHOCTEH, CBOOOHBIC
KOHEYHOCTH.

OnuceiBaTh HAPYXHBIH W BHYTpPEHHUU

CKEJIEThl JKMUBOTHBIX, CTPOCHHME W THIIbI

COEIMHEHUS KOCTEH.
VYcTaHaBiaMBaTh B3aUMOCBSI3U MEXKY
CTPOEHHUEM OIOPHBIX CUCTEM U UX

(GyHKUIMSIMU B OpraHu3Me.
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CpaBHI/IBaTB CTPOCHUC OIIOPHBIX CUCTCM
paCTCHI/Iﬁ N ) KNBOTHBIX

9.6 | [Bmxenue JIBmxeHue opranu3moB. /[BrxkeHune
OpTraHu3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: aMEOOUTHOE, PackpsiBaTh conepxaHue TEPMUHOB U
XKTYTUKOBOE, PECHUYHOE. J[BHKEeHNE MOHATHUM: JBUKEHUE, IBUTATEIILHbIE
MHOTOKJICTOYHBIX PACTCHHUMA: TPOIU3MbI U | opraHesulbl, ABUKEHHUE ITPOCTEHIINX
HacTHHU. [[BHyKEHHE MHOTOKJIETOYHBIX (am€6ouHOE, KTYTUKOBOE, PECHUYHOE),
KMBOTHBIX U YEJIOBEKA: MBbIIICYHAs JBUKEHUE pacTEHUH (TPOMU3MbI, HACTUN),
cucrema. Pediekc. CKeETHbIE MBINILBI U | MBIILIEYHBIE CUCTEMEI (cokpaTuTenbHbIE
ux pabora. BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN MEIIIOK,
JlemoHCTpann CKEJIETHAsl MyCKyJaTypa), CKeJleTHas
Tabmuue! u cxembl: «OTHOKIETOUHBIE MBIIIIA (MBIIICYHOE BOJIOKHO,
BOJOPOCIINY, «HpOCTGﬁIHHG», «CTpOGHI/Ie MI/IO(bI/I6pI/IJIJIa), BBICIIIME JBUTATEIbLHBIE
MBIIIIIBDY, «MBIIIIeUHas CUCTEMA) LICHTPHI, pa6OTa MBIIIL (ABUTATEIbHAS,
COMATHUYECKasl), MBIIIEYHOE YTOMJIEHHE.
XapakTepu3oBaTh BUJIbI JBHKEHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcraHaBiIMBaTh B3aUMOCBSI3b MEXIY
CTPOECHUEM OIOPHBIX CUCTEM U
JBHOKEHUSIMU OPTaHU3MOB
9.7 | Iluranue opraHU3MOB

[Iutanue opranusmos. [lornomenue BoabL,
YTJIEKHCIIOrO T'a3a U MUHEPAJIbHbBIX
BELIECTB pacTeHUusAMU. [lutanue
J)KUBOTHBIX.

PackpsiBaTh conepkaHne TEPMHUHOB U
IOHATUI: IUTAHKE, IUILEBAPEHUE,
IIUIIEBAPUTEIIbHBIE BAKYOJIH, KALLICYHAs
HOJIOCTh, MUIIEBapUTENbHAs TPYOKa,
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BrHyTpumnonoctHoe u BHyTpUKIETOYHOE
nuieBapenue. [luranue mo3BOHOYHBIX
KUBOTHBIX. OTIIEbI MUILIEBAPUTEIIHHOTO
TpakTa. [luieBapurenbHbIe KEIE3bI.
[IuieBapurtenbHas cUCTEMa YEJIOBEKA.
JlemoncTparuu TaOIuIBl U CXEMBI:
«Ku1e4yHononoCcTHhIE,
«IInmeBaputenbHas cucrema», «Cxema
MATAHUS PACTCHUI.

O6opynoBaHue: KUBbIE IK3EMILISPHI
KOMHATHBIX PacTeHUM; 000pyA0BaHUE IS
JIEMOHCTpPAIIUU TTOYBEHHOTO U BO3IYIITHOTO
MUTAaHUS PACTCHUM, pacleIIeHuUs
KpaxMaJja u OCJIKOB TOJ1 IeHCTBUEM
(dhepMeHTOB

NUILEBAPUTEIbHBIN TPAKT,
NUILEBAPUTEIbHBIE JKETIE3bl,
NUILEBAPUTEIbHBIE COKH. XapaKTepH30BaTh
MUTaHNUE )KUBOTHBIX; BHYTPUIIOJIOCTHOE U
BHYTPUKJIETOYHOE MUILEBAPEHUE.
Pa3znnuaTh Ha n300pakeHUsIX (cXeMax,
TabIuIax, MyJIsSKaX) OTIACIbI
MUIIEBAPUTEIHFHOTO TPAKTA U
MUIIEBAPUTEIBbHYIO CUCTEMY YEJIOBEKA.
VYcTaHaBIuBaTh B3aUMOCBS3H MEXKIY
CTPOCHHUEM OPIaHOB MUILEBAPECHUS

9.8

JIpIXaHWe OPraHU3MOB

JlpixaHnue opraHu3MoB. [[pIxanue
pacteHuil. JIpIxaHue KUBOTHBIX.
Huddys3us razoB yepes MOBEPXHOCTh
kinetku. KoxHoe npixanue. /[pixarenpHas
MOBEPXHOCTH. KabepHoe u JIErouHoe
npixaHue. J[prxanue mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA. DBOITIOLIMOHHOE
YCII0KHEHUE CTPOCHMUS JETKUX
MO3BOHOYHBIX KUBOTHBIX. J{pIXaTenbHas
CHUCTEeMa YeJIOBeKa.

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSITHIA: TbIXaHue, TuQQy3usi, KOKHOE
JIbIXaHWE, OPTaHbl IBIXaHHUS], IbIXaTEIIbHBIC
JIBVOKEHUSI, IBIXaTEIbHBIN LIEHTP, JIETOUHbIE
00BEMBI, )KU3HEHHAs EMKOCTD JIETKHX.
XapakTepu3oBaTh JAbIXaHUE PACTECHUI;
JIBIXaHUE )KUBOTHBIX U YEIOBEKA.
OnuceIBaTh 3BOIIOLIMOHHOE YCIIOKHEHUE

CTPOCHMUS JIETKUX
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MexaHu3M BeHTWISAILUM JIETKUX Y MITUI] U
MJICKOTTUTAIOIIUX. Perysius npIXxaHusl.
JlpixatenbHble 00BEMBL. JleMOHCTpaluu
Tabmuiel 1 cxeMbl: «JlpIxaTenpHas
CHCTEMay.

O6opynoBanue: 000pyA0OBaHUE HJIS
JEMOHCTPAIUU OIBITOB [0 U3MEPEHUIO
JKU3HECHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTeJIbHBIX JIBMKCHUM

MO3BOHOYHBIX KUBOTHBIX.

PaznuuaTh Ha M300pakeHUsIX (cXxeMax,
TabJIMIax, MYJISDKAX) IbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M BEHTHIISIITUU JIETKUX
y OTHUI] ¥ MJIICKOTUTAIOIINX. Y CTAHABIIMBATh
B3aUMOCBSI3U MEXy CTPOEHHUEM OPTaHOB
JBIXaHUS ¥ UX (QYHKIHUSIMH B OPTaHU3ME

9.9

Tpancnopt BemecTB y
OpraHu3MOB

TpancnopT BEIEeCTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BEIIECTB Y )KUBOTHBIX.
KpoBeHnocHast cuctema u e€ oprasl.
KpoBenocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX U uesoBeka. Cepiie,
KPOBEHOCHBIE COCYbI U KpOBb. Kpyru
KPOBOOOpaIeHus. DBOITIOIMOHHbBIE
YCIIOKHEHHUSI CTPOEHHUS KPOBEHOCHOM
CHUCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa
ceplua u €€ peryJsuus.
JemoncTparuu TabnuIbl U CXEMBI:
«OpraHbl IIBETKOBBIX PACTEHUN,
«KopHeBbie cuctembl», «CTpoeHne
ctebsty, «CTpoeHue JTUCTOBOM
TUTACTUHKN,

PackprsiBaTh conepxaHie TEPMUHOB H
TIOHSITHIA: TPAHCIIOPT BEIIECTB, TPAHCIIOPT Y
pacTeHHid, KpOBEHOCHAsI CHCTEMA
’KHBOTHBIX, KPOBb, T1a3Ma, (popMeHHEIE
3JIEMEHTHI, KPOBOOOpAIIEHUE, KPYTH
KpOBOOOpAIIECHHUS, CePIACTHBIA ITHKT,
aumdooOpamenue, muMmda, mumparudeckue
cocynbl, TUM(AaTUIECKUE Y37Ibl, BHYTPCHHSS
cpela opraHu3Ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB Y
pacTeHui 1 OECTIO3BOHOYHBIX JKUBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO CHCTEMY

JKHNBOTHBIX U 4YCJIOBCKA.
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<<Kp0BeHOCHa}I CHUCTCMA», ((KpOBeHOCHBIC
CHUCTCMBI IIO3BOHOYHBIX XHMBOTHBIX)»

Pa3znnuaTh Ha n300pakeHUsIX (cXeMax,
TabJIMLax, MyJsbkax) KPOBEHOCHYIO U
IMM(PATHIECKYIO CUCTEMY YEJIOBEKA.
VYcTaHaBiIMBaTh B3aUMOCBSA3U MEXY
CTPOEHUEM OPraHOB KPOBOOOPAILIEHUS U UX
(YHKIMSMU B OpPraHU3Me

9.10

Brinenenue y
OpTraHu3MOB

Brinenenue y oprann3moB. Beigenenue y
pacteHuil. Boienenue y ;kMBOTHBIX.
CokpatutenbHble Bakyosid. Opraisl
BbIZIeIeHUSL. DUIBTpAIUs, CEKPELUs U
o0paTHOE BCaChIBAHUE KaK MEXaHU3MBbI
paboThl OpraHoB BeieaeHUsA. CBs3b
MIOJIOCTH Te€JIa C KPOBEHOCHOM U
BBIJICJIUTENIBHOM cuctemMaMu. Beigenenue y
IMO3BOHOYHBIX >KUBOTHBIX M UEJIOBEKA.
[Touku. Ctpoenure u GyHKITMOHUPOBAHUE
HedpoHa. OOpa3oBaHrEe MOYH y YEITOBEKA.
JleMoHCTpauu

Tabauie! U cxeMbl: «BoiiennrenpHas
CHCTEMay

PackpriBaTh conepxaHie TEPMHHOB H
TIOHATHUH: BBIJICIICHUE, TYTTAIHs, TUCTOMA,
COKpaTHUTEIbHBIC BAKYOJIH, N3BHUTHIC
KaHaJIbIIbI, 3BE3YATHIE KIIETKH,
BBIJICTTUTENbHBIE TPYOOUKH, MATBITUTUEBHI
COCY/Ibl, TOYKH, MOYETOYHHUK, MOUEBOI
y3bIpb, HEPPOH, MOYa.
XapakTepu30BaTh MPOLECC BBIACICHUS Y
pacTeHul U )KUBOTHBIX.
Paznuuath Ha u300paxkeHusx (cxemax,
TaONMUIaX,  MY/SDKax)  BBIICIHTEIBHYIO
CUCTEMY YeJIOBEeKa.
OnuceiBaTh MEXaHU3M (PYHKIIHOHUPOBAHUS
He(dpoHa; mpoiiecc 00pa30BaHUSI MOYH.
YcTaHaBIUBaTh B3aUMOCBSI3H MEXKTY
CTPOEHUEM OPTaHOB BBIJICIICHUS U UX

(GYHKUIMSAMU B OpPraHu3Me

74



OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

9.11 | 3ammra y opraHu3Mos PackpbIBaTh COAEPIKAHNE TEPMUHOB U
MOHSTHN: KaIlCcyJa, S3HA0CIIOpa, [IUCTA,

331111/[’[3 Yy OpraHu3MOB. 331111/1'1“3 y KYTHKYJI4, CpCACTBA HaCCUBHOU 3allUThI,
OJIHOKJIETOYHBIX Opranu3MoB. Criopsl CPE/ICTBA XMMHIECKOM 3AIUThI, KOXKHBIC
6aKTep1/H71 U LIUCTHI Hpoc’[eﬁmﬂx' Jamura y IIOKPOBBI, UIMMYHUTECT, UMMYHHAsA CUCTEMA,
MHOTOKJIETOYHBIX pacTeHuid. Kyrukyna. AQHTHUICH, aHTUTEJIO.
CpencTBa MacCUBHOM M XUMUYECKON XapakTepu3oBaTh BUABI 3aIUTHI Y
3aIIUTHI. CDI/ITOHI_II/IL[BI. 3a1u1/1Ta y OAHOKJIETOYHBIX U MHOT'OKJICTOYHBIX
MHOT'OKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI 1 | OPTaHU3MOB.
UX NPOHU3BOOHEIC. 33]_]_[1/11“3, opranusma oT OnucriBaTh CTPOCHHC KOJKHBIX ITIOKPOBOB 1
Oonesnel. IMMyHHas cuctema ueoBeka. | MX MPOU3BOIHBIX. Pasianyars Ha
Knerounslif 1 TyMOpaabHBI UMMYHHUTET. M300paKeHHsAX (CXeMax, Tabnuuax,
Bpox€HHbIi 1 IpUOOPETEHHBIIM MYJIsI’Kax) OpraHbl UMMYHHOM CHCTEMBI
CHCHH(I)quCKHﬁ WMMYHHUTET. TeopHg qeJioBeKa. Y CTaHABJIMBATh B3aUMOCBSI3HU
KJIOHAJIbHOCEIEKTUBHOTO MMMYyHHTeTa (I1. | MEXKAY CTPOCHHCM OPIraHOB 3alIUThI U UX
Opnux, ®.M. bepner, C. Tonerana). (QyHKIMAMY B OpraHu3Me
BocnanurenbHbple OTBETHI OPTaHU3MOB.
Posnb BpOKIEHHOTO UIMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00I€BaHUM.
JemoncTparuu Tabnuibl U CXEMBI:
«Koxa», «<MMmyHurer», «CtpoeHue
ctebist», «CTpoeHue JTUCTOBOM
TUTACTUHKHY

9.12

Pasngpaxxumocts u
peryisinys y OpraHu3MOB

Pazgpaxkumocts 1 perynsius y
OopraHu3MoB. PaznpaxxumMocTs y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI.
Pazgpaxkumocts u perynsanus

PackpbiBaTh coneprkanre TEPMUHOB U
HOHSITHI: pa3Ipa)kUMOCTh, PETyJISALHUs,
TaKCHCHI, POCTOBBIE BElIeCTBa (ayKCHUHBI),

HEpBHAA CUCTCEMA,
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y pacTeHuil. PocToBBIE BENIECTBA U UX
3HA4YCHHUE.

Hepsnas cuctema u pediaexTopHast
peryisius y ;KuBOTHBIX. HepBHas cuctema u
€€ OTHeIbl. DBOJIIOIMOHHOE YCIIOKHEHNE
CTPOEHUS HEPBHON CUCTEMBI Y )KUBOTHBIX.
OTzenbl rOJIOBHOTO MO3T'a TO3BOHOYHBIX
KHUBOTHBIX. Pedniexc u pedexropnas ayra.
besycnoBHbIE 1 yCIIOBHBIE pe(IEKCHI.
['ymopanbHas peryasnus U 3HIOKPUHHAS
CHUCTEMa KUBOTHBIX U YesoBeKa. JKenessl
SHJOKPUHHOMN CUCTEMBI U UX TOPMOHBI.
JleicTBre rOpMOHOB. B3anmocCBs3p HEPBHON
Y DHIAOKPUHHOM cucTeM. I nnoramamo-
runoguzapHas cuctema. JleMoOHCTpauuu
IHoptper: U. II. I1aBnos.

Tabnuub! u cxembl: «CTpoeHUE TUAPHDY,

«Ctpoenue mianapun», «BHyTpeHHee
CTPOEHHE J10K1€BOTr0 uepBs», «HepBHas
cuctema preid», «HepBHas cucrema
asarymkny, «HepBHas cuctema
MpecMbIKarImxcsy, «HepBHas
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pednekTopHas perymsnus, pediiekc,
pednexkTopHas ayra, nepeaHuil Mo3r,
MIPOMEXKYTOUYHBIN MO3T, CPEHUIN MO3T,
MO3K€UOK, IIPOJIOJITOBATHIN MO3T,
BEreTaTUBHAs HEPBHAs CUCTEMA,
rymMopaibHasi peryJssilius, TOPMOHBI,
SHAOKPUHHAS CUCTEMa, TUIIOTaIaMo-
runoduszapHas cucteMa. XapakTepru30BaTh
Pa3IpaKUMOCTh Yy OJHOKJIETOUHBIX
OpPraHU3MOB U PEPIICKTOPHYIO PETYIISIIUIO
y JKMBOTHBIX.

Pa3znuuath Ha U300pakeHUAX (CXeMax,
TabIUIaX, MYJIsKaxX) HEPBHYIO CUCTEMY U
e€ OTAeJIbl; OTJENbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX.

OnuceiBaTh T'yMOPAJIbBHYIO PETYIISALHIO Y
YKUBOTHBIX.

Paznmuuath Ha n300pakeHHsIX (CXeMax,
TabJIMIax, MyJIsKax ) SHIOKPUHHYIO
CHUCTEMY KUBOTHBIX U YEJIOBEKA.
HasbiBarth sxene3bl SHIOKPUHHON CUCTEMBI
YeJI0BEeKa U BhIpabaThIBaEMbIC UMU
TOPMOHBI.

OnuceIBaTh I€MCTBHE TOPMOHOB.
YcTanaBnuBaTh B3aUMOCBS3U MEXKIY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucreMa ntuiy, «HepBHas cucrema
MIIEKOTTUTArOMmuX», «HepBHast cuctema
YeNoBeKay, « JHIOKPUHHAS CHCTEMAY,
«Peduexcy.

O6opyaoBaHue: MOJIEIN TOJIOBHOTO MO3ra
Pa3ITUYHBIX )KUBOTHBIX

SHJOKPUHHOM CHCTEM U UX (PYHKIUSIMU B
OpraHusMe.

XapakTepu30BaTh IBOJIOIMOHHOE
YCIIO)KHEHHUE CTPOEHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX

Hroro yacos o Teme 17
10. | Tema «PABMHOXEH |1 E U PASBUTUE OPI"TAHN3MOB»
10.1 DopMbI Pa3MHOXKEHUS 1 ®opMBbI pa3MHOKEHHS] OPTaHU3MOB: PacKpbIBaTh CONEPIKAHIE TEPMHHOB H
OpraHU3MOB Oecmosioe (BKIIOYAsi BET€TaTUBHOE) U IOHATHIL: Pa3MHOXEHHE, IIPOCTOE JIeTICHHE,

noJioBoe. Buibl 6€c1osioro pa3sMHOKEHHUS:
MIOYKOBAHUE, CIIOPYJIALIN, pparMeHTaIus,
KJIOHHPOBaHUE.

JleMoHCTpanuu

Taomunel 1 cxeMsl: «BereratuBHoe
pa3sMHoOkeHuey, « Tumnel 6ecrnoaoro
pa3MHOXEHU», «Pa3MHOXKEHNE
XJIaMUJIOMOHAJbI», «Pa3zMHOXKEHHE
3BIJICHBI», «Pa3MHOXEHUE TUIPBI»

MMOYKOBAHUE, CIIOPYJISALIMS, BET€TaTUBHOE
pa3MHOXKeHHe, (pparMeHTalus,
KJIOHUPOBAHUE, TAMEThI, CIIEPMATO30U /T
(cnepmuit), stiiiekeTka, 3UuroTa,
KOHBIOTAIHSL.

[TepeuncnsaTe 0cOOEHHOCTH OECTIONOTO0 U
II0JIOBOT'O Pa3MHOYXKEHUSI OPraHU3MOB.
XapaKkTepu30BaTh CYIIHOCTb U (POPMBI
0€ecIoI0ro pa3MHOKEHHUSI OPraHU3MOB;
OuosIoruYecKoe 3HaYeHHe OecIoyIoro
Pa3MHOXKEHHUS.

Paznuuats ciopy kak
CHEIUATU3UPOBAHHYIO KIIETKY,
peHa3HAuYEHHYIO AJIs Oecrooro
Pa3MHOXKEHHUS, U CIIOPbI OAKTEPUH.
OOBSICHATH MPEUMYILIECTBA MTOJIOBOTO

pa3MHOXKEHHS HaJ O€CTOIbIM.
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PaCKpI:-IBaTB POJIb KIOHHUPOBAHHA B
CEJICKIIUM U CEIIbCKOM XO035IMCTBE

10.2

IlosoBoe
Pa3MHOXEHHE.
Meitios

[TonoBoe pazmHoxkeHue. [1o0BbIE KIIETKH,
v rameTel. Menos. Ctaguu Meio3sa.
[ToBenenue XxpoMoOCOM B MEHO3€E.
Kpoccunrosep. buonoruueckuii cMbICI
M€1103a U TOJI0BOr O Mpoliecca. Menos u ero
MECTO B KU3HEHHOM IUKJIE OPTraHU3MOB.
JleMoHCTpanuu

Tabmuue! U cxeMbl: «Mero3y,
«XpOMOCOMBI»

PackpriBaTh coaepxaHue TEPMUHOB U
MIOHSTHI: M€I03, OMBAJICHTHI,
KPOCCHUHTOBEpP, UHTEPKUHE3, HE3aBUCUMOE
pacnpeneeHue; KpOCCUHTOBED.
PaznnuaTh Ha U300pakeHUsIX (cXeMax,
TabNMUIaX) U MUKPOTIpenapaTax 3pesbie
ITOJIOBBIC KJICTKH MJICKOITMTAIOIIUX U
OpraHbl pa3MHOKEHUS BBICIITUX PACTCHHM.
PackpeiBaTe cyniHocTh Meio3a,
XapaKTepPU30BaTh €ro OT/AC/IbHBIC CTAIUH.
OrnpenensaTs MECTO MEeH03a B AKHU3HEHHBIX
[UKJIaX pa3IuyHbIX OPTaHU3MOB.
OOBACHATH OMOJIOTHYCCKUI CMBICIT

KPOCCHHTOBCPA, OMUCHLIBATL €TI0 MCXAHU3M.

CpaBHI/IBaTB MEMo3 C MHUTO30M; pa3invdaTb

OTACJIBHBIC UX CTAAUH HAa MUKPpOIIpCIiapaTax

U N300pakeHusX (cxemax, Tabaunax).
PackpsiBaTh IBOTIOIIMOHHOE 3HAUCHHE
TI0JIOBOTO Pa3MHO)KCHHUSI OPTaHU3MOB
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10.3 | I" amerorenes. PackpsiBaTh conepxanue TEPMUHOB U
OO6pa3oBaHuEe U pa3BUTHE I[Ipensapoapinesoe passurue. [aMerorenes| MOHATHIA: TaMeTOr€HE3, CIIEPMATOICHE3,
IIOJIOBBIX KJIIETOK Yy ’KHUBOTHBIX. TTomoBEIe kenes3bl. OO0I'cHE3, CCMCHHUKHU, ANYHHNKH,

OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.| CTIEPMATOrOHUH, CIICPMATOLUTEL,
Cnepmarorenes u oorenes. CtpoeHue cepMaTHbl, CIIEPMATO30UIbI, OOTOHUH,
MOJIOBBIX KJIETOK. OII0A0TBOPEHUE U OOLIMTEI, OJIAPHEIE TENbLA, AULEKIIETKA,
SMOpPHOHAIBHOE PA3BUTHE KUBOTHBIX. akpocoma.
Croco0bI OMI0I0TBOPEHNUS: HAPYKHOE, IlepeuncisiTe CTaANK raMeTOreHesa y
BHyTpeHHee. [lapTeHorenes. JKUBOTHBIX.
JlemoHcTpanuu OnuceIBaTh NPOLIECC TAMETOTEHE3A U €T0
Tabmuub! 1 cxeMbl: «['aMeToreHesy, Nepuoabl, CTPOCHHEC IT0JIOBBIX KJICTOK.
«CTpoeHHE THUIIEKICTKU 1 Paznumuath 0cOOEHHOCTH CriepMaTOTreHe3a 1
CIIEpMAaTO30H/1a». ooreHe3a. OMUCHIBAThH MPOIECCHI
O6opyoBaHue: CBETOBOM MUKPOCKOIT; OCEMEHEHUS U OIJIOJOTBOPEHHUS, pa3HbIC
MHKpPOIIpENapaThl SUIEKIETOK U BapUaHTHI IAPTEHOICHE3a
CIIepMaTO30MU10B.
JlabopaTtopnas padota «3yueHue
CTPOEHHS IMOJIOBBIX KIIETOK HA FOTOBBIX
MUKpOIIpenaparax»

104

NunuBuayanbHOE
pa3BUTHE OPTraHU3MOB -
OHTOT'€HE3

NunuBuayansHOE pa3BUTHE OPTaHU3MOB
(oHTOrEHe3). OMOpHoIOrus - HayKa o
Pa3BUTUHU OpTraHU3MOB. Mopgozeenes - 00Ha
U3 21a8HBIX NPOOAEM IMOPUOTO2UM.
Konyenyus mopghocernos u mooenu
mopgoeeneza. Ctagum aMOpUoreHe3a
KUBOTHBIX (Ha IPUMEPE JISITYIIKH).

PackpriBaTh conepkanre TEpPMUHOB U
HNOHSITHI: OIUIOJOTBOPEHUE, 3UTOTA,
O6macTomep, akpOCOMHasl PEaKIIHs,
NPOHYKJIEYC, TapTEHOTeHEe3, SMOPUOTeHE3,
npobiienue, 61acTyna, MopyJa, ractpyJia,
Helpyna, opraHoreHes, SKToiepMa,
Me30/epMa, SHTOJEpMa, LIeJIOM, HEpBHAs

TpyOKa,
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Hpo6nenue. Tumnsl gpobaeHus.
Jlemepmunuposanroe u
HeOdepMUHUpPOsanHoe OpooieHue.
bracmyna, munwvr 6nacmyn. Oco6eHHOCTH
JIpOOICHUS MIEKOITUTAIOITUX.
3apobIlieBbIe TUCTKH (TACTPYJIISLINS).
3akJiaJika OpraHoOB U TKaHEW U3
3apOIBIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YaCTE pa3BUBAIOLIETOCA
3aposiiia (AMOpHOHANIbHAST MHAYKITHS ).
3akiajika rnjaaHa CTPOSHHS JKMBOTHOTO Kak
pe3yabTaT uepapXuuecKux
B3aMMO/JICVCTBUM T€HOB. BinsiHue Ha
SMOpPUOHAIBHOE PA3BUTHE PAITMYHBIX
(haKTOpPOB OKPY’KAIOIIEH CPE/IbI.
JlemoHCTpauu

[Toptper: X. [lIneman.

Taomunel 1 cxeMbl: «OCHOBHBIE CTA U
OHTOT'€HE3a».

O6opynoBanue: Moaenb «llukn pazButus
JISTYIIKI)

X0pJa, KUIleyHast Tpyoxa.

Omnpenensats SMOPUOHAIBHBIN MTEPUO
pa3BUTHUS OPraHU3Ma U ONUCHIBATh
OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJIECHUS -
o0pa3oBaHUE OJHOCIOWHOrO 3apObIIIa -
0J1aCTYIIBI; 32aBUCUMOCTD X0/1a APOOICHHUS
OT KOJIMYECTBA JKEITKA B AULEKIIETKE;
racTpyJiiivio 1 opraHoresnes. OObsICHATh
sTansl AU GepeHIINIPOBKHI TKaHEeH,
00pa30BaHUsl OPraHOB U CUCTEM OPraHOB.
XapaKkTepu30BaTh PETyJIALUI0
SMOPHOHAIBHOTO PAa3BUTHUS; JETEPMHUHALIUIO
¥ SMOPUOHAIIBHYIO UHIYKIIHIO;
TE€HETUYECKUI KOHTPOJIb Pa3BUTHS.
OO0G0CHOBBIBaTh BpEAHOE BO3/ICHCTBHUE
TabayHOI o JAbIMA U AJKOTOJIS Ha X0
SMOPHOHANBHOTO U TOCTAIMOPHOHATIBHOTO
pa3BUTHSI OpraHu3Ma yejaoBeKa

10.5

Pocrt u pazButne
YKUBOTHBIX

Poct u pazBuTHE )KMBOTHBIX.
[ToctambOpuonansueil nepuoa. [Ipsmoe u
HelpsiMoe pa3BuTHue. Passutue ¢
MeTamop(o3oM

PackpeiBaTh cojiep>kaHre TEPMUHOB U
HOHSATHUI: OHTOTEHE3, TOCTIMOPHUOHATIEHOE
pa3ButHe, MeTamopdo3, TMINHKA, POCT,

CTapeHue,
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y 0€CII03BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bronornyeckoe 3HaueHue
MPSIMOTO U HETIPSIMOTO PAa3BUTHS, UX
pacnpocTpaHeHue B nmpupoje. Tumsl pocta
AKUBOTHBIX. DAKTOPBI PETYIALMH POCTA
KUBOTHBIX U yesoBeka. Ctanun
HOCTAMOPHOHAIBHOTO PAa3BUTHUS Y
KUBOTHBIX U yesoBeka. [leprnonbl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh
KaKk OMOJIOrHYeCcKre MPOIECChI.
JemoncTparuu Tabnuibl U CXEMBI:
«IIpsiMoe 1 HeTpsIMOE pa3BUTHEY,
«Pa3BuTune Maiickoro xyka», «Pazsurue
capaHumn», «Pa3BUTHE JIATYIIKI.
[IpakTuyeckas pabota «BbisiBnenue
MPU3HAKOB CXOJICTBA 3apOJIbIIIeH
NI03BOHOYHBIX )KUBOTHBIX)

CMEpTh.

XapakTepHu30BaTh MOCTIMOPHOHAIBHBIN
MIEPHO]T Pa3BUTHUS OpraHu3Ma U €ro
OCHOBHBIC ()OPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE U €TO
MEPUO/IbI.

Wznarate conepkanue Teopuid CTapeHus
OpPTaHU3MOB.

OOBACHITE OMOTOTHYECKUH CMBICTT
pa3BUTHS ¢ METaMOP(PO30M

10.6

PazmHoxeHue n
pa3BUTHUE PACTEHUN

Pa3zmHOXeHUE 1 pa3BUTHE PACTEHU.

I' ameroduTt u cnopodur. Meiio3s B
KU3HEHHOM IUKJIE PACTECHUM.
O6pa3zoBanue crop B mporiecce meiosa. I'
ameToreHes3 y pacreHuii. Onio10TBOpeHue
Y Pa3BUTHE PACTUTEJIBHBIX OPraHU3MOB.
JIBOWHOE OILUIOOTBOPEHUE Y LIBETKOBBIX
pactenuii. O6pa3oBaHne U pa3BUTHE

PackpriBaTh conepkanne TEpPMUHOB U
MOHSITHIA: TaMETO(UT, CIIOPOUT,
AHTEPUJIUH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOJIbIIIEBbIN MENIOK,
CHUHEPTHJIbI, aHTUTIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIUIOJIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, MeprOIbl OHTOTEHE3a IBETKOBBIX
pacTEHUHN.
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CEMCHU.
MexaHu3Mbl peryisiiui OHTOT€HE3a Y
pacTEeHN U KUBOTHBIX. J[eMOHCTpannu
[Toptpert: C. I'. HaBamuH.

Tabauubl U cxeMbl: «J|BOMHOE
OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUI,
«CTpoeHue ceMsiH OJHOI0NIbHBIX U
JNBYAOJIbHBIX pacTeHUI», « Kn3HEHHBII
LUKJI MOPCKOM KammycTb», « Kn3HEHHBII
LUK MXa», «KU3HEHHBIN ITUKIT
ManopOTHUKA», «KW3HEHHBIN UK
COCHBI».

JlabopaTopnas padoTa

«CTpoeHne OpraHoB pa3MHOKEHUS
BBICIINX PACTCHUI»

XapakTepu3oBaTh 0COOCHHOCTH OECITOIOT0
Y TI0JIOBOTO Pa3MHOKEHUS IBETKOBBIX
pacTEeHUH.

Brinensate 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IIBETKOBBIX PACTECHUH.
OnuceiBaTh NMPOIECC TBOMHOTO
OTUIOJJOTBOPEHHUSI Y IBETKOBBIX PACTCHUN U
OOBSCHSTH €ro MPEUMYIIECTBA M0
CPaBHEHHUIO C OIIOJOTBOPEHUEM Y
CIIOPOBBIX M TOJIOCEMEHHBIX

Htoro yacoB 1o teme 8
11 Tema «I'eHeTHKa - HAYKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOBY
11.1 1

HcTopus ctaHoBieHHS U
pPa3BUTHS TEHETUKU KaK
HayKd

HcTopus cTaHOBIECHUS U pa3BUTHS
TeHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Pons
OTEYECTBEHHBIX YUEHBIX B Pa3BUTUU
redetuku. Padoter H.K. Koneriosa, H.H.
Basuinosa,

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

PackpsiBaTh conepkaHue TEPMUHOB U
IIOHATUI: TEHETUKA, I'eH. JIeMOHCTPUPOBATH
3HaHUS UCTOPUM BO3HUKHOBEHUS I€HETHUKHU.
XapakTepu30BaTh OCHOBHBIE ATAIIbI
pa3BUTHUSA FEHETUKHU KaK HAyKU
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10.A. ®unumuenko, H.B. Tumodeena-
Pecosckoro.

Jlemoncrpanuu Iloprpersr: I'. Mennens,
I'. Ie ®pus, T. Mopras,

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

A. H. benozepckui,

I'. JI. Kapnieuenko,

0. A. ®unumyeHko,

H. B. Tumodeen-PecoBckuii

11.2 OCHOBHBIE TIOHATHS U
CHMBOJIbBI TCHCTHKHA

OCHOBHBIE T€HETUUECKHE ITOHATUS U
CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJJIeIIbHBIC T€HBI, AIbTEPHATUBHBIC
MPU3HAKN, JOMUHAHTHBIN U PELIECCUBHBIN
MIPU3HAK, TOMO3UI0Ta, TETEPO3UT0Ta,
quCTast TMHUSA, THOPHUIbI, TEHOTHII,
¢enotun. OCHOBHbIE METObl TEHETUKHU:
TUOPUIOTOTUYECKHM, IIUTOIOTUUECKUH,
MOJIEKYJISIPHOT€HETUYECKU .
JleMoHCTpauu

Tabmuupl: «MeTobl TEHESTUKN,
«CxeMbl CKpeIBaHU».
JIabopaTopnast paboTa

«/Ipo3oduia kak 00BEKT TeHETHIECKUX
HUCCIJIENOBAHUN

PackpriBaTh coaepxaHue TEPMUHOB U
TIOHSATHI: HACJICICTBEHHOCTD,
HacJeI0BaHNEe, N3MEHUNBOCTD, TCHOTHII,
dbeHoTuI, TeHOM, JIOKYC, XpPOMOCOMBI,
aJuIeNIbHbIC TeHBI (aJUIeNN),
aJbTEPHATUBHBIC PU3HAKH, TOMO3UIOTA,
reTepO3UroTa, JTOMUHAHTHBIN MPU3HAK,
PELIECCUBHBIN MPU3HAK, YACTAS JTUHUS,
rudpuabl. [lonb30BaThCst reHeTUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM JJIs1 3aIUCU
CXEM CKpELIMBaHUs

HToro gacoB mo TeMe
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12 Tema «3aKOHOMEPHOCTH HACIIEACTBEHHOCTH

12.1 3aKOHOMEPHOCTH 2 PackpriBaTh copep:kaHue TEPMUHOB U
HaCJICIOBAHUS MOHSITHI: MOHOTUOPUIHOE CKPEIIMBAHUE,
IIPU3HAKOB. MOHOFI/I6pI/II[HOC CKpEILIUBaHUE. HepBHﬁ YHUCTOTAa raMeT, JOMUHHUPOBAHUEC,
MOHOI‘I/I6pI/II[HOG 3aK0OH MCHI[CJ'ISI - 3aKOH eI[I/IHOOGPaSI/IH PaCICINICHUC ITPU3HAKOB.

CKpELIMBaHUE ruOpHI0B NEPBOTO MOKoIeHus. [IpaBuiio OmnuceiBaTh ONBITEHL . Menaemns mo
JTOMUHHMpOBaHus. Bropoit 3akon Menaens -| H3YICHUIO HACIEIOBAHUSA OJTHOM IIapkI
3aKOH pacHICINICHUS IPU3HAKOB. IIPU3HAKOB y I'OpOXa IIOCCBHOI'O.
HHTQHQFHqQCKHe OCHOBBI HpI/IBOL[I/ITB q)OpMy.]'II/IPOBKI/I IEpBOTO U
MOHOTUOPHIHOTO CKpelmBanys. I umoresa | BTOporo 3akoHos I'. Mennens (3akoHa
yucToThl ramer. Jlemonctpauuu [loprper: €IMHO00pa3ust TAOPHIOB TIEPBOTO
I'. MeHenb. ITIOKOJICHHU S, 3aKOH PaCILEIUICHUS
Tabmump! 1 cxembl: «IlepBoIii 1 BTOpOI NPU3HAKOB) U O0BACHATH MX
3aKOHBI MEeHIEN). IIUTOJIOTUYECKHUE OCHOBBI.
ObopynoBanue: MOAETH s CocTaBnsiTh CX€Mbl MOHOTHOPUTHOTO
JEMOHCTpPALUH 3aKOHOB €IMHO00pa3usl CKpCIIMBaHU:A U PEIIATh TCHCTHYCCKUC
FI/I6pI/IL[0B IIEPBOT'0 MOKOJICHUS U 3aa4U Ha MOHOFI/I6pI/IILHOG CKpC€IIMBaHHC
pacllerieHus: IPU3HAKOB; CBETOBOU
MHKPOCKOII, MUKpPOIIpEnapar:

«JIpo3odunay.

[Ipaktrueckas pabota «3yueHue
pe3yabTaTOB MOHOTUOPHUIHOTO
CKpELMBAHUS Y APO30(PUITBI»

12.2 AHanuzupyrouiee 1 PackpeiBaTh coaepxaHue TEpPMUHOB U
CKpEIlIMBaHHUE. AHaIM3UPYIONIEE CKPEIIMBAHUE. MOHATHUI: aHATU3UPYIOIIEE CKPEIIMBAHUE,
Henonnoe [TpoMexxyTOUHBIN XapaKTep HACIEAOBAHMS. | HETIOJIHOE TOMUHUPOBAHME,
JTOMUHHPOBAHUE Pacmiennenne npu3HakoB Npy HEMTOJIHOM | KOJOMUHHUPOBAHUE.
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JIOMUHUPOBAHUMU.
JleMoHCTpanuu

Tabnuibl U CXeMBbl: «AHATU3UPYIOIIEE
cKpemmBanuey, «Henomnoe

CocCTaBIIATh CXEMBI AHAJIU3HUPYIOIICTO
CKpCHIMBAHUSA U pCIIATh TCHECTUYCCKUC
3aJ1a41 Ha aHAJIM3UPYIOIICC CKPCIIMBAHUC U

JOMUHHUPOBAHUE) HEIIOJIHOE JTOMUHUPOBAHUE
12.3 | Aurnbpunsxoe JlurubpunHoe ckpemmBanue. TpeTuii
CKpEILMBaHUE 3aKOH Meniens - 3aKOH HE3aBUCHMOTO PackpriBaTe copepxaHue TEPMUHOB U
HacCJICAOBAaHUs IIPU3HAKOB. MOHSTHH: I[I/IFI/IGpI/II[HOG CKpCIIMBaHUE,
[{uTo0rn4ecKre OCHOBBI IMTHOPUIHOTO | (heHOTHIMYECKUH paguKal.
CKpELIMBaHHUS. OnuceIBaTh ONBITHL [. MeHnaens no
Hemonctpamuu [Toptper: I'. MeHnensb. M3yYCHHIO HACIICIOBAHMS ABYX IIap
Tabmuub! u cxemsl: «TpeTuit 3aKoH MPHU3HAKOB Y TOpOXa MOCEBHOTO.
MeHnnens». [IpuBoauTh HOPMYIUPOBKY TPETHETO
O0opynoBaHue: MOAEIb IS 3akoHa ['. Menpens (3aKoHa He3aBUCUMOTO
ACMOHCTPAllUN 3aKOHA HE3aBUCUMOI'O HacJIeZIOBaHUS MPU3HAKOB) U OOBSACHATH €TO
HACJICIOBAHUS IPU3HAKOB; CBETOBOU LIUTOJIOTUYECKUE OCHOBBL.
MMKPOCKOIT, MUKpOIIpenapar [IpuMeHsAT, MaTEMATUUECKHUM PACUET C
«Jlpo3odunay. MTOMOIIBIO (DEHOTUITHYECKOTO paJiuKaia u
[TpakTyeckas pabora METO/1a IEPEMHOKEHHUS BEPOSATHOCTEN
«HM3yuenue pe3ynbTaToB AUTHOPUAHOTO BapHaHTOB PacCHICINICHUS IPU3HAKOB y
CKPELIMBAHUS Y JIPO30(UIIBD) MOTOMKOB IO ()EHOTHUITY ¥ TEHOTHUITY.
CocTaBiaTh CXeMbl JUTHOPUTHOTO
CKpEIIMBAHUS U PEIIaTh TEHETUYECKUE
3a/1a4d Ha TUTHOPUIHOE CKpEeIIMBaHUE
12.4 CuenneHnHnoe CuenneHHoe Hacle0BaHWE MPU3HAKOB.  [PackpeiBaThb  COJEp)KAHUE TEPMHUHOB U
HACJIEIOBAHUE Pa6oter T. Moprana. CrennenHoe [MOHSITUN: CLIETIJIEHHOE HACJIEJOBAHUE,
MIPU3HAKOB. HACJIEIOBAaHME I'€HOB, HAPYILICHUE HapyIIEHUs CLIEIJICHHS T€HOB,
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XpoMoCcOMHast
HACJIEACTBEHHOCTHU

TEeopHUs

CLEIUJICHUSI MKy TeHaMU. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.
Hemoncrtpanuu [loptper: T. MopraHn.
Tabnuue! u cxemsl: «CLereHHOe
HacJIeI0BaHuE IPU3HAKOB Y IPO30(HIIBI».
O6opynoBanue: MOJEIb AJIs
JEMOHCTpPALUU CLEIJIEHHOTO
HacJIe0BaHUs ITPU3HAKOB.

KPOCCHUHTOBEP, PEKOMOHWHAITUS TCHOB,
T€HETUYECKHUE KapThl, MOPraHU/IA.
[IpuBOUTE (HOPMYIHPOBKHU 3aKOHOB
Moprana (3akoHa CIEIIJIEHHOTO
HaCJIe/IOBaHUsI T€HOB M 3aKOHA HAPYIICHUS
CHETIJICHUS MEX/Iy TeHaMH) U O0BSICHATH UX
IIUTOJIOTHYCCKHUE OCHOBBI.

[TepeuuncisiTe OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH.
Pemate reHeTHYECKUE 3a1aUN HA
CILICTNIEHHOE HACJIeIOBaHNUE TCHOB U
HapyIICHUE CHETUICHUS MEXy TeHaMU

125

['eHeTHKa moJia

I'enernka nona. XpoMOCOMHBIN MEXAHU3M
onpeJieNeHus nojia. AyToCcOMbI U MOJIOBbIE
XpOMOCOMBI. ['OMOTraMeTHbIN U
reTeporamMeTHbId 1noj. ['eneTnueckas
CTPYKTYpa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLIETIIIEHHBIX C
noJjoM. JlemoHcTpauuun

Tabmuipl 1 cxembl: «I” eHeTHKa moJiay,
«Kapuotun uenosekay, «Kapuotun
npo3oduisly, «KapuoTun nTuib

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSITUI: ayTOCOMBI, TOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIN MOJI, TETEPOraMEeTHBIN MOJI.
OOBSICHATH XPOMOCOMHBIA MEXaHU3M
ONpeAesIeHUs M0JIa Y OPraHU3MOB.
[TpuBOAUTE IPUMEPHI HACIIETOBAHUS
MPU3HAKOB, CIEIICHHBIX C MMOJIOM.
CocTaBnsTh CXEMBbI CKPEIIMBAHUS U PELIATH
FeHETHYSCKHE 3a/]aud Ha HacJeI0BaHUE
IIPU3HAKOB, CUEIICHHBIX C ITOJIOM.
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[IpuBOAUTH IPUMEPHI TEHETUYECKUX
3a0oseBaHuii U 1e()EeKTOB Y OPTaHU3MOB,
CBSI3aHHBIX C MOJIOBBIMU XPOMOCOMaMHU

12.6 I' enotun kak neaocTHas
CHUCTCMa

I' enoTuIm Kak HenocTHas cUCTEMA.
[neiioTponust - MHOKECTBEHHOE JICUCTBUE
reHa. MHOKECTBEHHBIN aJlJIEIN3M.
B3anmopelicTBue HeaJUIEIbHBIX TEHOB.
KommiiemenTapHocTh. Onucras.
[Tonumepus.

['eneTnyecknii KOHTPOJIb PaA3BUTUS
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, & TAKKE
(PM3HOJIOTHYECKUX MTPOIIECCOB, TOBEACHHUS
Y KOTHUTUBHBIX PyHKImii. " eHeTnueckue
MEXaHU3MbI CHMOUOTE€HE3a, MEXaHU3MBbI
B3aMMO/JICVCTBHS «XO35IMH - IAPA3UT» U
«XO035MH - MUKpoOnom». ['eHeTnueckue
ACIEKThl KOHTPOJIS U U3MEHEHHUS
HaCJIeACTBEHHON HH(OpMaIUU B
MOKOJICHHUSIX KJIETOK M OPTaHU3MOB.
JleMoHCcTpauu

Taomunel 1 cxeMbl: «MHOKECTBEHHBIA
alenus3my; «B3auMoaencTBue TeHOBY

PackpeiBaTh coaepxaHue TEPMUHOB U
TIOHATHI: MHOKECTBEHHOE JICHCTBHE I'eHa
(TuTeoTpOMHS ), KOMIIJIEMEHTAPHOCTD,
SIHCTA3, MOJUMEPHUSL.

Onpenensate GOpMbI B3aUMOICHCTBHS
aJlJICIbHBIX M HEaJIJICJIbHBIX TCHOB.
[IpuBOIUTE MPUMEPHI INIEUOTPOITHOTO
JIIEUCTBUS T'€HOB.

Pemate reHeTHYECKUE 3a1aUN HA
B3aMMOJCUCTBUE HeaJICIbHBIX T€HOB

HToro gacoB mo TeMe

10
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13 Tema «3aKOHOMEPHOCTH U3MEHUNBOCTHU
13.1 | Msmenunsocts 1 PackpriBaTh conepkanne TEpPMUHOB U
IPU3HAKOB. Bubl MOHSATUI: U3MEHYUBOCTb,
U3MEHYMBOCTH B3aumoelicTBHe T€HOTHIIA U CPEJIbI P | HEHACJIEACTBEHHAs U3MEHYUBOCTb,
dhopmupoBanuu peHotumna. U3MeHYUBOCTh | HACIIEICTBEHHAS H3MEHYMBOCTD.
npu3HaKoB. KauecTBeHHBIE U CpaBHUBATh HEHACIIE/ICTBEHHYIO
KOJINYECTBECHHBIEC MPHU3HAKU. Bubl W3MEHYHMBOCTb C HACJIEICTBEHHOM.
W3MEHYMBOCTHU: HEHACIICJICTBCHHAS 1 [IpuBOIUTH IPUMEPHI KAYECTBEHHBIX U
Hacyie/cTBeHHasA. JleMoncTpanyu Ta0uibl | KOJMYECTBEHHBIX IPU3HAKOB OPraHU3MOB,
U CXeMbl: «BUIbI U3MEHUUBOCTH. MIPOSIBJIEHUN Y OPraHU3MOB
O6opynoBaHue: )KUBbIE U TepOapHBIC HEHACJIEACTBEHHON U HACIIEICTBEHHOM
AK3EMILISIPhl KOMHATHBIX PACTEHUI; U3MEHUYMBOCTH
pucyHku (pororpadum) KUBOTHBIX C
pa3JIMYHBIMU BUJIAaMH U3MEHUYHUBOCTH
13.2 | MoaudukarmonHas 2
W3MEHYUBOCTh Monudukanmonnast U3MEHYUBOCTh. PoIib

cpelibl B OPMUPOBAHUH
MOIM(PUKAITMOHHOW H3MeHunBoCcTH. Hopma
peakuuu npu3Haka. BapuannoHHBIN psig U
BapuanuoHHas kpunas (B. Moranncen).
CaoiicTBa MOAM(HUKAITMOHHOM
U3MeHYuBOCTH. [lemoHcTpanuu Tabmuus! u
cxeMbl: «MoaudukanoHHas
U3MEHYUBOCTHY. O0OpyI0BaHUE: )KUBBIE U
repOapHbIe IK3EMIUTSIPI KOMHATHBIX
pactenuii; pucyHku (potorpadun)
YKUBOTHBIX

PackpsiBaTh conepkaHue TEpPMUHOB U
HNOHATUI: MOAU(DUKAIIMOHHAS, UIH
(deHoTUnUYEeCKas, N3MEHUYNBOCTh, BAPUAHTA,
BAapUALMOHHBIN Psi/l, BApUALIMOHHAS KPUBas,
HOpMa peaKIuu Npu3HaKa, MoIu(UKaIUu.
XapaxkTepu3oBaTh CBOKMCTBA
MOJIU(PUKATMOHHON U3MEHUYNBOCTH.
IToxa3sIBaTh posIb YCIOBUN BHELIHEW CpEIbl
B Pa3BUTHUU MOJU(UKALMOHHON
U3MEHYUBOCTHU Y OPraHU3MOB.

CtpouTh BapuallMOHHBIE PSIABI U
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C mpuMepaMu MoJIU(DUKAITTOHHON
W3MEHYUBOCTH.

JlabopaTtopnas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOAU(UKAITMOHHON N3MEHUUBOCTH.
[TocTpoeHnne BapraliMOHHOTO pAA U
BapHalOHHOW KPUBOW»

rpauk KpUBOM HOPMBI PEAKIIUU MPU3HAKOB
y Pa3UYHBIX OPTaHU3MOB

13.3

I'enoTunuueckas

U3MEHYUBOCTb.

KombOunartusnas I'enoTununueckas n3mMeHUYMBOCTh. CBOMCTBA| PackpbIBaTh cofep:kaHue TEPMUHOB U

U3MEHYUBOCTH T€HOTUINYECKON N3MEHYMBOCTHU. Buib MOHSITHI: KOMOWHATHBHAS U3MEHUYHUBOCTD,
T€HOTUINYECKON N3MEHYUBOCTH: MyTallMOHHAs! U3MEHYUBOCTH, KOMOWHAIIUH,
KOMOWHATHBHAS, MyTallMOHHASI. MyTaluu. XapakTepru3oBaTh CBOMCTBA
KoMOuHaTuBHAS MN3BMEHUNBOCTD. TEHOTUIIMYECKOW N3MEHYUBOCTH.
Mei103 1 OJI0BOM MPOLIECC - OCHOBA OnuceiBaTh ME103 U MOJIOBOM MPOILIECC KaK
KOMOMHATHBHOU U3MEHYHBOCTH. OCHOBY ITPOSIBIICHUS] Y OPTaHU3MOB
Pons koMOMHATUBHOW M3MEHUYUBOCTH B KOMOWHATUBHOW M3MEHUUBOCTH.
CO3/IJaHWU T€HETUYECKOTo pasHooOpa3us B | [loka3piBaTh HA KOHKPETHBIX IPUMEpPAX
Ipezaenax 0OJHOro BUAA. POJIb KOMOMHATUBHON M3MEHYMBOCTH B
JleMoHCTparuu CO3IaHUM F€HETHYECKOro pa3Hoo0pa3us
Tabmuipl u cxembl: «KoMOMHATHBHAS OpraHMU3MOB B IIpEAEIIax OJHOr0 BUA.
U3MEHYUBOCTH», «Menosy, CpaBHUBaATh FT€HOTUMMYECKYIO
«O1I1010TBOPEHHEY U3MEHYUBOCTH C MOAN(UKAIIMOHHON

13.4 MyTtanunonHas MyTanmoHHas U3MEHYMBOCTh. Buibl PackpeiBaTh coaepxaHue TEpPMUHOB U

W3MEHUYHUBOCT. MYyTallli: TEHHbIE, XPOMOCOMHBIE, MOHATUI: MyTallMU, XPOMOCOMHBIE

3aKOHOMEPHOCTHU reHoMHbIe. CIIOHTaHHBIE U nepecTporku (abeppaiuu), HOJUTLTOUAMS,

MYTallMOHHOTO WHYUMPOBAHHBIE MyTallMu. S nepHbie AHEYILJIOUUS, MYTAHT,
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mpolecca.
OnUreHeTnKa

1 OUTOIIIIa3MaTUdYCCKHNEC MYyTallhH.
CoMaTH4YeCcKHE U MOJIOBBIC MyTaluu.

[TpyuyunrHBI BOSHUKHOBEHMS MYyTaIlUi.
MyTareHsl ¥ UX BIHSTHHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mponecca. 3aKoH
TOMOJIOTHUECKUX PSIIOB

B HaCJIEACTBEHHON N3MEHYNBOCTH

(H.W. BaBuioB). BHesnepHas
M3MEHYUBOCTD U HACIEICTBEHHOCTb.
Onucenemuka u 3NUeHOMUKA,

pOJIb SNUeHemMu4eckux haxmopos

8 HACIe008aHUU U USMEHYUBOCU
penomunuueckux npusHaKoe

¥V Op2aHu3Mos.

JleMoHCTpanuu

[Toptpersr: I'. [Ile @pus, B. Moranuces,

H. 1. BaBuos.
Taomunel 1 cxeMbl: «I eHeTHYECKHUE

3a00JICBaHUS YCIOBEKA», « BHIbI
MYTaLUn».

O6opynoBaHue: )KUBbIE U TepOapHbIe
AK3EMILIIPbl KOMHATHBIX PACTCHHUIA;
pucyHk# (pororpadun) KUBOTHBIX

C pa3JIMYHBIMU BUJIAMU
U3MEHYUBOCTH.

MYTarcHsl.
[IpuBOIUTE IPUMEPHI MYyTaLINM,

BCTPCUAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudunuponats MyTanuu

10 Pa3HBIM OCHOBAHUSM.
Pa3znnuaTh Ha n300pakeHUsIX (CXeMax,
TabnuIax ) TEHHbIE MYyTalluH,
XPOMOCOMHBIE IEPECTPOUKH Pa3HBIX

BHJIOB: JI€JICLUH, AYTUIUKAIN,
TPaHCJIOKAllMN, UHBEPCHUH; TCHOMHBIE
MYTallHH.

CpaBHHBATh MEXAY COOOH MyTaruu
pPa3HBIX BUJIOB.

XapakTepHu30BaTh CBOWCTBA
MYTallHOHHOW U3MEHYMBOCTH.
HaspiBaTh mpuunHbEl MyTaLnii,
BBISIBIIATh HICTOYHUKH (haKTOPOB-
MYTareHOB B OKpY>Karolllei cpeae
(KOCBEHHO).

[IpuBoauTh HOPMYTUPOBKY 3aKOHA
TOMOJIOTUYECKHUX PSAJIOB U
HACJIEJACTBEHHON U3MEHYMBOCTH

H. U. BaBunoBa u 000CHOBBIBATH €T0
3HAQ4YEHUE /IS IPAKTUKU CEITbCKOTO
XO035IUCTBA
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[IpakTuueckas padbota
«Mytanun y apo30¢uisl (Ha TOTOBBIX
MHKpPOIIpenaparax)»

Hroro

qaCoOB II0 TEMC

14

Tema «I'eHeTrka 4ye10BEKA»

14.1

I enetnka yenoBekxa.
MeToabl MEUITMHCKON
T€HETUKH

KapuoTtun uenoBeka. MexayHapoaHas
porpamMma McCJieI0OBaHUs TeHOMa
yesjoBeka. MeTo/ibl U3yUeHHs TEHETUKU
YyeJIoBeKa: IeHeaJ0TrHYeCKUM,
OJIM3HEIOBEIN, [IMTOICHETHYCCKUM,
MOMYISIIUOHHO-CTaTUCTHYECKH,
MOJIEKYJISIPHO-T€HETUYECKU.
CoBpeMEHHOE OTPEICICHUE TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomoinpto I11[P-ananu3a. HacinenctBeHHble
3a00JIeBaHUS YeJIOBEKA. | eHHbIC H
XpPOMOCOMHBIE 00JIe3HM YelioBeka. boie3nu
C HacCJIeACTBEHHOM
MPEePacIoNoKEHHOCThIO. 3HAUEHUE
MEIUIMHCKOM I'€HETUKH B
MPEAOTBPAILLICHUH U JICYEHUHN T€HETUYECKUX
3a00JIcBaHUM YeI0BeKa. MeIUKO-
FEHETUYECKOE KOHCYJIbTUPOBAHHUE.
CtBos10BBIC KICTKHU. [ToHATHE
«TEHETUYECKOTr0

PackpbiBaTh coaepxaHue TEPMUHOB U
MOHATHUI: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, MPOOaH 1, HACJICICTBEHHBIC
0oJie3HN (MOHOTEHHBIC, MTOJIUTCHHBIC,
TE€HHBIE, XPOMOCOMHBIE), METUKO-
FEHETHYECKOE KOHCYJIbTUPOBAHUE,
JIOPOJIOBasi JUarHOCTUKA, aMHUOLICHTE3.
[lepeuncnsaTe 0COOEHHOCTH U3YUECHHUS
FeHETUKHU YeJIOBEKA U METOIbI
MEJIUIIMHCKOMN T€HETUKHU. XapaKTEepHU30BaTh
METO/IbI U3YyUCHHS TEHETUKU YeJIOBEKa
(TeHeaJIornYeCcKUi, OJTM3HEIIOBBIMH,
IUTOr€HETUYECKUM, MOJIEKYJISIPHO-
T€HETUYECKUM, MOMYJISIIITUOHHO-
cratuctTudeckuit). ONMUChHIBATH 11EJIH, 3a]1a41
U JOCTHXKEHUS MEXAYHAPOIHOU
nporpammel «I'eHom denoBekay. Paznuuars
Ha U300pakeHU X (cxemax, TabiuIax)
KapThl XpOMOCOM (T€HETUYECKHE,
bu3nIecKre, CHKBEHCOBBIC).
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rpy3a». OTUUYECKHE aCleKThl UCCIEIOBAHUMN
B 00J1aCTH peJaKTUPOBAHMS TEHOMA U
CTBOJIOBBIX KJICTOK.

I'eneTnyeckue GpakTOphI MOBHIIIIEHHON
YyBCTBUTEIBHOCTH YEJIOBEKA K
(hbU3MIECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYKAIOIIEH CPEbL.
['enernueckast mpeapacnonoKeHHOCTh
YeJI0BEKa K MaToyIorusM. JleMoHcTpauu
Tabmuipl 1 cxembl: «KapuoTun yenoBeka,
«MeTopl U3yUeHHS TEHETUKH YEJIOBEKay,
«I'eneTnyeckue 3a00JIEBaHUS YEJIOBEKAY.
[Ipaktraeckas padora «CocTaBieHHE U
AHAJIU3 POJIOCIIOBHOM

OnuceIBaTh METOJIBI COBPEMEHHOTO
oTpeieNIeHNs TeHOTUIIa OpTaHu3Ma;
MOJITHOTEHOMHOE CEKBEHUPOBAaHUE,
TCHOTHITMPOBAHHUE, B TOM YHCIIE C
nomo1slo [11[P-ananuza. XapakrepusoBaThb
HACJIeICTBEHHBIEC 3a00JICBAHUS YCIOBEKA U
3a00JIeBaHUS C HACJICACTBCHHOM
MIPEIPaACIIONOKEHHOCTBIO.

CpaBHUBATh TCHHBIC, XPOMOCOMHBIC
00JIe3HU YelIoBeKa 1 00JIC3HH C
HACJICACTBEHHOHN MPEAPACIIOI0KEHHOCTHIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
HAaCJICACTBEHHBIMU 3a00J1€BaHUSIMHU
YeJI0BEKa U UX TCHETHYECKOM OCHOBOM.
OO0O0CHOBBIBaTh 3HAYCHHE MEIUKO-
TEHETUYECKOT0 KOHCYJIBTUPOBAHHUS B
NPEIOTBPAIICHUH U JICUCHUU
HACJIEICTBECHHBIX 3a00JIEBaHHUM YeIOBEKA

Htoro gacos 110 teMme 3
15 | Tema «Cenekiusi OpraHu3MOBY
15.1 | OcnoBHBIE MOHSTHS 1

CEJIEKIINH

JoMecTukaius U ceieKuus. 3apoxKICHUE
cenexnuu U noMectukanuu. Yuenue H.U.
Basunosa o LlenTpax

PaCKpLIBaTB COOCPKAHUEC OCHOBHBIX
TTOHSTHUM: CCJICKIMA, JOMECTUKALIMs,
IMPUMUTUBHAA CCIICKIIUA, KOMOHWHaTHBHAs

CeJICKIIHsI, COPT,
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IIPOUCXOKIEHUS 1 MHOI000Opa3us
KYJbTYPHBIX pacTeHHI. Ponb cenekiuu B
CO3JJaHUU COPTOB PACTEHUI U MOPOJT
*KUBOTHBIX. COpT, OpoJIa, MTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJIOB B HACIIECTBEHHOM
n3MenunBocty H.M. BaBuinosa, ero 3aauenue
JUTSL CENIEKIIMOHHOM paboThl. JleMoHcTpannu
[Toprpetsi: H. 1. BaBunos,

H. B. Muuypum, I'. JI. Kapneuenko,

I1. I1. JIykesnenko, b. JI. Actaypos.
TabauTThl U cxeMbl: «LleHTpsI

MIPOUCXOKIEHUS 1 MHOT000pa3us
KYJIbTYPHBIX PAaCTCHUI», «3aKOH
TOMOJIOTUYECKHUX PsIOB B HACJIEICTBEHHON
n3MeHUYUBOCTWY. JlabopaTopHas padora
«M3yueHne cCOpTOB KyJIbTYPHBIX PACTEHUN U
NIOPOJ JOMAIIIHUX KUBOTHBIX»






buonorus. 10-11 kmaccer (yriryOia€HHBIN YpOBEHB)

MOPO/1a, IITAMM.
[lepeunciisiTe OCHOBHBIE 3TAIBI

Pa3BUTHS CEJIEKIIMU KaK Mpoliecca 1
HayKH.

Xapaktepu3oBarth cojepkanue yuenus H.
. BaBuiioBa o LleHTpax npoucxoxaeHus
1 MHOTO00pa3us KyJbTYPHBIX PACTCHUH.
IToka3piBaTh LIEHTpHI MPOUCXOKICHUS U
MHOT000pa3us KyJbTYPHBIX PACTEHUN U
LleHTpBI TOMECTUKAIIUU TOMAITHUX
YKUBOTHBIX Ha KapTe MUPA, CBA3BIBATH UX
MECTOITIOJIOKEHHUE C OUaramu
BO3HUKHOBEHHUS APEBHEUIITUX
[ABWIA3AIUH.

CpaBHUBATh COPT, TOPOY, IITAMM C
BUIAMU-POIMYAMU.

OO0OCHOBBIBATh 3HAYCHHE 3aKOHA
TOMOJIOTHYECKHUX PSAJI0B B HACIEACTBEHHOM
n3MeHuuBoctyu H. M. BaBunoBa s
CEJICKITMOHHON pabOoTHI.

OnuceIiBaTh MEPCIICKTUBBI JOMECTUKAIIIU
U CO3/IJaHHE HOBBIX COPTOB KYJIbTYPHBIX
pacTeHuit, MopoJI JOMAITHUX KUBOTHBIX U
ITAMMOB MUKPOOPTaHU3MOB
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15.2

MeToapl
CEJIEKIIMOHHOU

pabotel. CoxpaHeHue,
U3y4YeHue u
HCIIOJIb30BAHUE
T€HETUYECKUX

pecypcoB

MeTo/1bl ceneKIIMOHHOM pabOTHI.
HckyccTBEHHBIN 0TOOP: MacCOBBIN U
WHAUBHUAYaIbHBIN. DTaIlbl
KOMOUWHAIIMOHHOMN CEIEKIIUH.
Hcnbertanue nponsBoauTesiein

0 MOTOMCTBY. OTOOp MO TEHOTUITY

C TIOMOIIIBIO OIICHKU (peHOoTHITa
MMOTOMCTBA U OTOOP IO TEHOTHUITY

¢ momotbto ananu3a JIHK.
HckyccTBEHHBIM MyTareHe3 Kak MeTOoJI
CEJNICKIIMOHHOMN PabOTHI.
PanuanuoHHbIil 1 XUMHUYECKUH
MyTareHe3 Kak MICTOYHUK MyTaIluii

Yy KYJIbTYPHBIX ()OPM OPTaHU3MOB.
Hcnonb3oBaHue TEHOMHOTO
pEIaKTHPOBAHUS U METOJIOB
pexombunanTHbIX JJHK mist monyuenus
HCXOQHOTO MaTepraa JJjisl CeJICKIUM.
[TosyyeHune noJMnIOu10B.
BryTpuBHI0Bas rHOpuaN3aIIHS.
ban3KkopoACTBEHHOE CKpEIIIMBAHUE,
wi uHOpuauHr. Hepoacreennoe
CKpeIIUBaHNE, U ayTOPUJIUHT.
I'erepo3uc u €ero NpU4MHBL.

Hcnonb3oBaHue rerepo3uca
B ceneknuu. OtnanéHHas
rubpuamn3anus. [Ipeogonenne

PackpeiBath copepxanue TEpMUHOB U
MOHSTHI: HICKyCCTBEHHBINA OTOOD,
MIPOU3BOUTENH, SKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBAHUE, UITU
WHOPUUHT, HEPOJCTBEHHOE
CKpeIllUBaHue, UIN ayTOPUIUHT, YUCTAs
JUHUS, reTeposuc (rubpuaHas cuia),
T€HOMHOE pEJaKTHPOBAHMUE,
HCKYCCTBEHHBII MyTarenes, GakTophl-
MyTareHsbl, MOJIUILUIONIbI, OTAANEHHAS
ruOpuan3aIus, CCKBeHUPOBaHHE.
XapakTepu30BaTb OCHOBHBIE METObI
CEJIEKLIUU PACTEHUN U )KUBOTHBIX:
HCKYCCTBEHHBIN OTOOD U
rHOPUAN3AIHIO.

CpaBHUBaATh MaCCOBBI UCKYCCTBEHHBIN
0TOOp C MHAUBHAYATbHBIM, TTOKA3bIBAThH
YX 3HAYEHUE JJIS CEJICKIINU
KYJbTYPHBIX PACTEHUI U JOMAIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPDI

OT/Ia€HHON THOpUIN3aIuU B CEJICKIIUH.

OnuceiBath onbIT I, J[. Kapnieuenko
10 MPEOJI0JICHUIO OeCTI0IUs

MEKBHJIOBBIX THOPHIOB.
Paznuyarh Ha H300paKeHHUAX (CXeMax,
Ta0IUIAX) Y OTJICIbHBIX
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OecTuIoIusT MEeKBUIOBBIX THOPUIOB.
JlocTrkeHus CeNeKIMU paCTeHUN U
KUBOTHBIX. «3€1E€HAS1 pEBOIIOYUAY.
CoxpaHeHHE U U3YUYCHUE TEHETUYECKHUX
PECYpPCOB KYyJIbTYPHBIX PACTCHHUI U UX
JTIUKUX POJIUYEH JI CO3JaHUsI HOBBIX
COpPTOB U THOPUJIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasienue
2eHemu4ecKuUMuU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbICTIOBbIX
HCUBOMHBIX 8 YEJISAX VIYYUIeHUS
CYyuecmsyowux u co30aHUst HOBbIX
nopoo, TUHUL U KPOCCO8, 8 MOM HUCTE C
npuMeHeHUem COBPEMEHHBIX MEeMOO08
HAYYHBIX UCCAe008AHUL, NepedosbiX uoell
U NepPCneKmuBHbIX MexXHON02UL.

Jemonctpanuu [oprpersi: H. U.

BaBunos,

H. B. Muuypun, I'. /1. Kapnieuenko,
H. bopnoyr, /1. K. benses.
Tadmunel 1 cxeMbl: «MeTo bl

cenekumny, «OtnanéHHas
rubpuanzanus», «MyrtareHnesy.
JlabopaTtopnas padota «3yueHue
METOJIOB CEJIEKIIUU MPEeICTaBUTENEH
KOHKPETHOTO COPTa U MOPOIBI
XO3STUCTBEHHO IICHHBIC TIPU3HAKH,
HE0OXO0/IMMBbIE YEJIOBEKY.
XapakTepru3oBaTh pPOJb CEICKIUH B
oOecrie4eHn: Mpo10BOIHCTBEHHON
6e3omacHOCTH yenoBedecTBa. [IpuBoauTh
KOHKPETHBIC TPUMEPHI JTOCTHKCHHH
CEJICKITUH KYJIbTYPHBIX PACTEHUH U
JIOMAIITHUX >KUBOTHBIX B Poccun
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pacTeHun»

[IpakTuyeckas pabota

«lIpuBUBKa pacTeHUI».

Okckypcusi «OCHOBHBIE METOABI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CENIEKIITMOHHYIO CTaHIIUIO,
MJIEMEHHYIO0 PepMy, COPTOUCTIBITATETbHBIN
Y4acCTOK, B TEIIMYHOE XO3SIMCTBO, B
71a00paTOPUIO arPOYHUBEPCUTETA UITH
HAy4YHOT'O LIEHTPA)»

Hroro yacoB 1o teme 4
16 Tema «BbroTeXHOIOTUSA U CUHTETHYECKAS OUOJIOT U
16.1 1

buorexHonorusa kak
HayKa 1 OTpacib
MPOU3BOACTBA

OOBbeKTHI, UCTIOJB3YEMBIE B
OMOTEXHOJIOTHH, - KJICTOUYHBIC U TKAHCBBIC
KYJIbTYpPbI, MUKPOOPTaHU3MBI, KX
XapakTepucTuka. TpaauiinoHHas
OMOTEXHOJIOTHS: XJIeOOIeUeHuE,
MOJTYYCHUE KHCIIOMOJIOYHBIX IMPOTYKTOB,

OOBEKTHI

MUKPOOHOJIOTHIECKUX TEXHOIOTHM.
[TpousBoicTBO OeKka, aAMUHOKHUCIIOT U
BUTAMHHOB.

JleMoHCcTpanuu

Tabmuie! U cxemsul: «Mcnonas30Banue

BUHOIEMHE. MUKPOOHOIOTUYECKII CHHTES.

PackpeIiBaTh cosieprkaHre TEPMUHOB U
HOHATUI: OMOTEXHOJIOT s, TPAIUIIMOHHAS
OMOTEXHOJIOTHSI, MUKPOOUOIOTHUECKHIA
CHHTE3, MUKPOOHOJIOTNYeCKast TEXHOJIOTHS.
IlepeuncnaTe HanpaBIIEHUS
OMOTEXHOJIOTUY; IIETH U 33]Ia41, CTOSIIIHNE
nepes OMOTEeXHOIOruel. XapakTepu30BaTh
00BEKTHI, UCTIOIb3yeMbI€ B OMOTEXHOJIOTHH,
- KJIETOYHbIE Y TKaHEBBIEC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IbI
TpaULIMOHHONW OMOTEXHOJIOTUU U
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MHUKPOOPTaHH3MOB B TIPOMBIIIIJICHHOM
MIPOU3BOJICTBEY.

JlabopaTtopnas padota «3yueHue
00BEKTOB OMOTEXHOJIOT M.
[Ipaktuyeckas padota «Ilonydyenue
MOJIOYHOKHCIIBIX MTPOTYKTOBY.
DKckypcus «brorexHomorus -
Ba)KHEHIIIast MPOU3BOIUTEIIbHAS CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOICTBO)»

JOCTUXKEHUSI MUKPOOUOJIOIMUECKON
TEXHOJIOTHH.

O060CHOBBIBaTh 3HAYEHHE
OMOTEXHOJIOTUU

VISl CEJIbCKOXO031HCTBEHHOTO
IPOM3BOJICTBA

16.2

OCHOBHBIC
HaIpaBJICHUS
CUHTETHYECCKOU
OMOJIOTHH

Co3znanue TEXHOJIOTMM U HHCTPYMEHTOB
LeJIeHANPaBIEHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHMSI TEHOMOB C LIEJIBIO
MOJIyYE€HUS OPTaHU3MOB U UX
KOMITOHEHTOB, COJIEpKaIllUX HE
BCTpEYaAIOIINECs B IPUPOJIE
O6uocuHTeTHueckue nytu. Knerounas
MHXeHepUst. MeTo1bl KyJIbTYpbl KJIETOK U
TKaHEH paCTCHUH U )KUBOTHBIX.
Kpunobanku. Comarnueckasi THOpuu3anus
¥ COMaTHYECKUN IMOPHOTeHE3.
Hcnonp30BaHue rarion10B B CENEKINU
pacrenuit. [lonyuenue MOHOKIOHANbHBIX
anmume.

PackpeiBaTh coaepxaHue TEPMUHOB U
MOHATHUI: KIIETOYHAS] UHKECHEPUS,
KJIETOYHAS] TEXHOJIOTHS, METOJ KYJIbTYPBI
KJICTOK M TKaHEUW, TOTUIIOTEHTHOCTD,
IUTIOPUIIOTEHTHOCTD, CTBOJIOBBIE KJIETKH,

MUKPOKJIOHAJIbHOE Pa3MHOKEHHE PACTEHMI,

coMaThuecKasi THOpUIN3aIINS, TaTIONIbI,
TUOPUIOMBI, MOHOKJIOHATILHBIC U
TTOJIMKJIOHAJIbHBIE aHTUTENA, METO/I
TpaHCIUIAaHTAlUU s]Iep, KIOHUPOBAHUE.
XapakTepu3oBaTh OCHOBHBIE HAIIPaBJICHUS
CHUHTETUYECKON OMOIOTHH.

97



OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

Hcnonvzosanue MOHOKIOHANbHBIX U
NONUKTIOHANILHBIX AHMUME] 8 MeOuyuHe.
HckyccTBEHHOE OIIIOAOTBOPEHUE.
PexoHcTpyKIMs SSULIEKIETOK U
KJIOHUPOBaHUE JKUBOTHBIX. MeTox
TpPaHCIUIAHTAIIUU SIACP KIETOK. Texnono2uu
0300p06JIeHUS, KYIbMUBUPOBAHUSA U
MUKDOKJIOHAIbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.
JlemoncTparuu TaOIUIBl U CXEMBI:
«KrerouHast ”HKEHEPUS»

OnuceiBaTh HA KOHKPETHBIX IPUMEPAX
METObI KIIETOYHON UHKEHEPUU.
[IpuBOIUTE IPUMEPHI UCTIOJIB30BAHNUS
MOHOKJIOHAJIbHBIX Y ITOJIMKJIOHAIBHBIX
AQHTUTEJ B MEJULIUHE.
OuenuBath 3Ha4YCHUE CUHTETUYECCKOU
Ouonorun JUis CENbCKOIO XO3siicTBa U

MEIUITUHBI

16.3

XpoMOCOMHasi U T€HHAs!
WHXXEHEpHUs

XpOMOCOMHasi ¥ T€HHAs! UHKEHEPUSL.
HckyccTBEeHHBINM CUHTE3 TeHA U
KOHCTpyHupoBaHue pekomOouHanTHbIx JJHK.
Co3z0anue mpanczenHvlx Op2aHu3Mos.
JlocTrKEeHUs 1 NepCIEKTUBBI
XPOMOCOMHOM ¥ T€HHOW MHKEHEPHUH.
DKOJOTUYECKUE U ITUUECKUE TPOOIEMbI
T€HHOM UHXXCHEPUHU.

JleMoHCTpanuu

Tabmuier u cxemsl: «I eHHas
WHXXCHEPUSD)

PackpbIiBaTh conieprkaHre TEPMUHOB U
MOHSITHI: TeHHasi UH)XXEeHepus,
PECTPUKIIMOHHBIE HJIOHYKJI€a3bl
(pecTpuKTa3bl), TUMKUE KOHIIBI, TUIA3MU/IbI,
PECTPUKIIMS, TUTHPOBAHUE,
TpaHcpopMalus, CKpUHUHT, TPAHCTEHHBIE
(reHEeTHYECKU MOJU(PHUITMPOBAHHEIC)
oprau3Msbl. ONUCHIBATH METOIBI
PENpPOAYKTUBHOTO U TEPAIEBTUYECKOTO
KJIOHMPOBAHUS, KIETOYHbIE TEXHOJIOTUH U
CHOcOOBI TeHETUYECKOW HH)KEHEPHH.
XapakTepu3oBaTh JOCTUKEHHS T€HHOM

WH)XCHEPUU.
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OueHuBaTh HKOJIOTUYECKHUE U ITUUECKUE
po0JIeMbl KJIOHUPOBAHUS U CO3/IaHUs
TPAHCT€HHBIX OPTaHU3MOB, IEPCIIEKTUBBI
pa3BUTHS XPOMOCOMHOM U T€HHOU
WH)KCHEPUU

16.4

MenaunuHackue

OUOTEXHOJIOTUHN

MenunuHcKrue OMOTEXHOIOTHH.
Ilocmeenomnas yugposas meouyuna.
III[P-ouacnocmuka. Memabonommwiii
AHAU3, 2EHOYEHMPUYECKUL AHAIU3
npomeoma 4enoexa OJist OYeHKuU
COCMOsIHUSL €20 300posbsl. Hlcnonv3osanue
cmeonosvlx Kiemok. Tapeemuas mepanus
paka. 33-ououndsicenepus 0 pazpabomku
@dyHOAMEHMANBHBIX OCHOB8 MEOUYUHCKUX
MexHON02UU, CO30AHUSL KOMNIIEKCHbIX
MKauel couemanuem mexHoa02uu
MpEXMepHo20 OUONPUHMUHEA U
ckapponrounea onsa pewenus 3a0ay
NepCoHANU3UPOBAHHOL MEOUYUHDI.
Coz0anue 6eKMOPHBIX BAKYUH C Yeblo
obecneuenus KOMOUHUPOBAHHOU 3AUUMbI
om 6030youmeneitl OPBU, ycmanognenue
MONEKYISAPHBIX MEXAHUZMOB
@yHKYyUoHUpOBaHUS

PackpeiBaTh coaepxanre TEpPMUHOB H
MMOHSATHI: MEAUIIMHCKAsI OMOTEXHOJIOTHSI,
MeTabO0JIOMHBIN aHaJIN3, TEHOLIEHTPUYECKUI
aHaJIn3, IEPCOHAIM3UPOBAHHAS MEIUIIMHA,
pereHepaTuBHAs MEIUIIMHA.
XapakTepHu30BaTh METOIbI METAOOJIOMHOTO
Y TEHOIIEHTPUYECKOTO aHaJIn3a;
HCIIOJIb30BaHUE CTBOJIOBBIX KiIeTOK; [1LIP-
JIMATHOCTUKY; TAPTETHYIO TEPANUIO paKa
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PHK-cooepatcawux upycos, 6vi3viearoujux
0cobo onacHvle 3a001e8anUsl Yenoeeka u
HCUBOMHDBIX

HToro yacos no teme 4
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO 102
YACOB I10 [TIPOI'PAMME
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11 KJIACC
Ne Konuyectso OCHOBHBIE BUbI AEATEILHOCTH
HaunmeHnoBanue pa3nienoB [TporpammHOE conepikaHue
/1 4acoB 00ydJaronuxcs
U TEM y4eOHOT0 MmpeaMeTa
1 Tema «3apokaeHNE U Pa3BUTHE ABOJIIOIMOHHBIX IIPEACTABICHHII B OMOJIOTHI)
11 1

DBOJIIOIIMOHHAS] TEOPUS
Y. lapuHa

OposonronHas teopust Y. JlapBuna.
[Ipeanochuiky BO3HUKHOBEHUS
napBuHu3Ma. J)Ku3Hb U Hay4yHas
nearenbHOCTh Y. J[apBuHa. /JlemMoHCcTpanun
[Toptpetsl: Apucrorens, K. JIunnen, XK. b.
Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Taomunel 1 cxeMsl: «CuctemMa KUBOU
npupoasl (o K. JIunnero)», «JlectHuna
XKUBBIX cyiecTB (1o Jlamapky)»,
«Mexanusm hopMHupoOBaHUs
NPUCTIOCOOTICHUH Yy PACTEHHUI U KUBOTHBIX
(o Jlamapky)», «Kapra-cxema mapuipyra
nyrewectsus Y. Jlapsuna», «Haxonku Y.
JapBuHay

PackpeiBaTh coaepkanue TEpPMUHOB H
MOHSTUI: KPpEalMOHU3M, BUJ], CACTEMaTHKa,
OmHapHas HOMEHKJIaTypa, HICKYCCTBEHHAs
cucTema KiaccuuKalum opraHu3MoB,
UCTOPUYECKUN METO/I, TaPBUHU3M.
XapakTepu30BaTh B3IIISIAbI APUCTOTES,
Omnenokia, Jlykpenus Kapa, /Ix. Pes Ha
pa3BUTHE KUBOM MTPUPO/IBI.

OuenuBats Bkiaj K. Jlunnes B pazputue
Ouosoruu.

CpaBHUBATH B3IJIS/1bI HA BUJ U SBOJIOIUIO
K. JIunnes, K. b. Jlamapka u Y. JlapBuna.
Kputnuecku oneHnBaTh KpEaliMOHUCTCKUE
B3IJISIABI HA )KUBYIO TIPUPOLY.
[TepeuncnsaTe KyJIbTypHO-UCTOPHUUYECKHUE U

CCTCCTBCHHO-HAYYHBIC ITPCAITOCBIIIKN
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HIOSIBJIEHMSI DBOIIOLIMOHHON Teopun Y.
JapBuHa.

OnuceIBaTh poJib HCTOPUUYECKOIO METO/IA.
W3narath CynHOCTb 3BOJIIOIIMOHHON TEOPUU
Y. lapBuna.

HasbiBath ocHOBHBIE (hakThl Ouorpadun Y.
JlapBHHa U 3Tanbl CO3JaHUS UM
SBOJIFOLIMOHHOU TEOPUH

1.2

JBrxyne CUJIBI
SBOJIIOIIMM BHUAOB Mo Y.

/lapBuny

JIBHOKyIIIME CUITBI 3BOJIFOLIMM BUIOB 1o Y.
JlapBuHY (BBICOKasi ”THTEHCUBHOCTh
Pa3MHOKEHHSI OPraHU3MOB,
HaCJIeACTBEHHAss M3MEHUHNBOCTh, 00ph0a 3a
CYLIECTBOBAaHHE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN O0TOOD).

Hemonctparuu [Toprper: Y. lapBuH.
Tabmuue! u cxembl: «Dopmbl 60pHOBI 3a
cymectBoBaHuey, «Ilopoasl romyoei»,
«MHoroo6pasue KyIbTypHBIX (popM
KarmycTb», «[lopoasl moMamHux
KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
Bus0B (110 Y. JlapBuny)», «Cxema
COOTHOUIEHUS JBIKYIIUX CHJI SBOTIOLIUI

PackpriBaTh conepkaHne TEpPMUHOB U
MOHSTUI: HACIIEICTBEHHOCTb,
U3MEHUYUBOCTH, UCKYCCTBEHHBIN 0TOOP,
60pnba 3a cyliecTBOBaHUE, €CTECTBEHHBIH
ot0op.

Nznarate cyniHocTs yuenus Y. Jlapsuna o6
UCKYCCTBEHHOM OTOOpE. XapaKTepu3oBaTh
JBUKYIIUE CUJIbI 3BOJIIOLIMU BUJIOB 1O
JapBuny. [IpumMeHsATh 3HaHUSA O ABMKYIINX
CHJIaX 3BOJIIOLIMU BUJIOB 10 [lapBuny st
00BsICHEHUSI MHOTOO0Opa3us BUJIOB, TIOPO/T
JIOMAILIHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PaCTCHUI
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1.3 DopmMupoBaHUE 1 OdopmieHne CHHTETUYECKOU TEOPUHU
CHUHTETUYECKOM  TEOpHUH spommonun (CTD). Helitpanbhas Teopus
PBOJIIOLAN sBostori. COBPEMEHHAs 9BOJIONMOHHAS | PacKphIBaTh COJEPIKAHUE TEPMUHOB U
ouosorus. MOHSATUN: TapBUHU3M, MYTallUH,
3Ha4YeHHE HBOJIOLUOHHON TEOpUH B MYTalMOHHEIH IpOLECC.
(OpPMHUPOBAHNH €CTECTBEHHOHAYYHOM OOBSACHATH MPUYKHBI KpU3HCa JapBUHU3MA.
KapTUHBI MUpA. OO0O0CHOBBIBaTh 3aKOHOMEPHOCTH
Hemonctparuu [Toptpetsr: C. C. TpaHchopMaIiy JapBUHU3MA B
UeTBepukos, CHHTETHYECKYIO Teoputo 3Booruu (CTD).
. U. llImaneraysen, k. Xonaevs, . K. | Wznarare ocaoBHbIe ontoxerns CTD.
benses. OuenuBats Bkiazg I'. [le ®puza,
Ta6mump! 1 cxembl: «OCHOBHBIC C. C. YerBepukona,
MOJIOKEHUSI CHHTETUUECKON TeOpUH W. W. llImaneraysena, /1. K. bensiesa B
9BOJIIOLIH dopmuposanue CTD.
OneunuBats 3HaueHue CTO B
dbopMHUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOU KapTHHBI MUpA
Htoro yacoB o Teme 4
2 Tema « MUKpPO3BOIIONMS M €€ PE3YIbTATHI»
21 | Sramm 3 PackpriBaTh conepkanne TEpPMUHOB U
3BOJIFOLIUOHHOTO [TomynsAnus Kak 3eMeHTapHas € AUHULIA MOHSATUNA: MUKPOIBOJIOLIHS,
rpouecca: sBoMoUU. COBPEMEHHBIE METO/IbI OLICHKU | MaKpO3BOJIIOIUS, MyTalluy, TOMYJISALINS,
MHKPOIBOIIOLMS U TEHETUYECKOTO Pa3HOOOPa3us U CTPYKTYPhl| KOMOMHAIIUYA T€HOB, TCHO(OH/I,
MAaKpO3BOIIOLIHSI. nonynsuuii. Miamenenune renodonaa 3JIEMEHTapPHOE IBOIIOIIMOHHOE SIBIICHUE.
[Monmynsums - MONYJISIIAUA KaK 3JIEMEHTapHOE XapakTepu3oBaTh MUKPOIBOTIOLIMIO KaK

JJIeMEeHTapHas eUHUIIA
SBOIIOIHAH

OBOJJIFOIIMOHHOC ABJICHUC. 3aKoH
TCHCTUYCCKOI'O PaBHOBECHUA

OTall II0OABJICHH HpI/ICHOCO6J'IeHI/II71 u

BUJI000pa30BaHMSL.
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JIx. Xapnu, B. BaiinGepra. /lemoncTparuu
Tabmuipl U cxeMbl: «MyTalMOHHAS
W3MEHYUBOCThY, «[lonmynsiuonnas
CTPYKTypa Buja», «Cxema mposiBICHUS
3akoHa Xapau-Baitn6epra». JlaboparopHas
pabota «BrIsiBJIeHUE U3BMEHYUBOCTH Y
oco0eil 0JHOTO BUIA»

XapaKkTepHu30BaTh MOMYJISIIIUIO KaK
AJIEMEHTAPHYIO €UHUILY IBOJIIOLUU.
[lepeuncnaTe NpU3HAKK UICATBHON
MOMYJISIUU U OOBSICHATD YCIOBUS
BBITIOJIHEHUS 3aK0oHa Xapau- BaiinGepra.
[IpumeHsATh UMEIOLIUECs 3HaHUS JUIS
00BSICHEHUSI TPUYUH U3MEHYUBOCTH Y
0co0el 0IHOTr0 BUIA

2.2

OnemMeHTapHbIE (PaKTOPbI
HBOJIIOINH

DOnemeHTapHbIe PaKTOPHI (IBUKYILNE
CHUJIBI) ABOTIOLIMUA. MyTallMOHHBIN TIpoLIecC.
Kom6unaTuBHas namMeHunBOCTh. Jpeiid
TEHOB - Clly4aiiHble HEHAIIPaBJIECHHbIE
WU3MEHEHHU YacTOT ajlleeil B MOMYJISILMSIX.
Dddext ocHoBarens. Ighgexm
bymulnoyHoeo copaviuika. CrudiceHue
2eHemu4ecK020 pasHooopasus: NPUYUHbL U
cneocmsusi. Ilposenenue sghghexma opeticha
2€HO08 8 DONLUIUX U MATLIX NONYIAYUSIX.
Murpauuu. M3onsuus nonyisiuui:
reorpaduueckast (IpocTpaHCTBEHHA),
ounosornyueckas (penpoIyKTUBHAS).
Hemonctparuu [Toptperst: C. C.
YeTBepuKOB,

3. Maiip.

PackpriBaTh conepkanre TEpPMUHOB U
MOHSTUI: MYTAIlMOHHBIN MPOLECC,
KOMOWHATHBHAS U3MEHYUBOCTb,
MOMYJISIIMOHHBIE BOJHBI, Ipeii() TeHOB,
MUTpAIH, U30JIAIIHNS, TeorpaduiecKas
(mpocTpaHCTBEHHAs) U30MSLUA,
Ouosnoruveckas (pernpolyKTUBHAs)
u3ossiys, 3pdext ocHoBarens, spdexr
OYTBUTOYHOTO TOPJIBIIIKA. XapaKTepru30BaTh
JJIeMEHTapHBIC (PAKTOPHI (IBUKYIITUE CHIIBI)
ssoronnu. OuennBath Bkiag C. C.
UYerBepukoBa, J. Maiipa B pa3BuTHE
9BOJIIOIIMOHHOTO YUCHHUSI.

OOBSACHATH MPUYMHBI HEHATIPABIEHHOTO
JIEUCTBHSI DJIEMEHTAPHBIX IBOJIFOIMOHHBIX
¢dbakTopoB.

[IpuMeHsTh UMEIoIIKeCs: 3HAHUS
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TaGnuupl u cxeMbl: «JBHKYyIIE CUITBI
IBOJIIOLIUNY, « IKOJIOrHYecKast U30JIALHS
MOMYJSUI ceBaHCKOHN dopenun», «I°
eorpaguueckast H30JIALHsI JTUCTBEHHULIBI
CUOMPCKOM U JINCTBEHHHUIIBI 1aypCKOW»,
«ITonmynsMOHHBIE BOJHBI YUCIEHHOCTH
XUITHUKOB U JKEPTB)»

0 JIBIXKYIIIMX CUJIAX 3BOJIOLUU
JUTsE OOBSICHEHHSI IPUYMH pa3HOOOpa3us
reHo(oHIa MOMyNAIMi OAHOTO BUA

2.3

EcrecTBenHsIi 0TOOD -
HaTPaBJISIONIHNA pakTop
3BOJIIOLIUA

EcrecTBeHHBINH 0TOOpP - HAIIPABJISIOIIHMA
¢dakrop sBomIOIMH. DOPMBI €CTECTBEHHOTO
oTOopa: IBUKYIIUHN, CTAOUITU3UPYIOIIHIA,
paspbIBarOIIMi (IU3pyNnTUBHBIN). [Tog0BOM
0T00p. BO3HUKHOBEHHE U IBOIOIHS
COLMAJIBHOTO TTOBE/ICHUS )KUBOTHBIX.
JleMoHCTpanuu

Taomunel 1 cxeMbl: «CxeMa JeiiCTBUSA
€CTECTBEHHOT'0 0TO0pa», «Dopmbl 60PHOBI
3a CylecTBOBaHUEY, « MHIyCTpHaIbHBIN
MeJIaHu3M», «KnBbIe HCKOTTAaEMBIE)

PackpriBaTh conepkanne TEPMUHOB U
MOHSTHI: €CTECTBEHHBIN 0TOOP, ABHKYIIHMA
0oTOOp, CTAOUITU3UPYIOIIHI 0TOOD,
pa3pbIBaOIINi 0TOOP, MOJTOBOM OTOOP.
XapaKkTepHu30BaTh €CTECTBEHHBIN 0TOOp Kak
JBIDKYIIYIO M HAIPABJISIONIYIO CUITY
IBOJTIOIHH, €r0 (DOPMBL.

PaznuuaTh popMbl ecTecTBEHHOTO 0TOOpA B
MOMYJISALUIX, TPUBOJUTH IPUMEPHI
JEHCTBUS B TOMYISIUAX Gopm
ecTecTBeHHOro 0Toopa. OOBACHATH
MIPEAMOCHUIKY JUTsl AEUCTBUS IBIDKYIIEH U
cTabmu3upyroiei (opmM eCTECTBEHHOTO
otbopa.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO 0TOODA,
JienaTh BEIBOABI HA OCHOBE CPaBHEHHS.
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[IpuMeHATh UMErOIMECs 3HAHUS O
€CTECTBEHHOM OTOOPE JIIsl OOBSICHEHUS
MPOLIECCOB, MPOUCXOSAIINX B MOMYJIALUAX
BIJIOB OPTaHNU3MOB

2.4

[TpucnocobneHHOCTD
OpraHu3MOB Kak
pe3ynbTar
MHUKPO3BOJIOLIUN

[Tpucnoco61eHHOCTh OPTaHU3MOB KaK
PE3yNbTaT MUKPOIBOJIIOLIMH.
Bo3nukHoBeHHE npucrnocoOaeHuil y
opranu3MoB. Apomop}o3bl u
uauoanantauuu. [Ipumepst
MPUCTIOCOOJICHUN Y OPTaHU3MOB:
Mopdosiorudeckue, Pu3noIoruieckue,
OMOXMMHUYECKHUE, IOBEACHUYCCKHE.
OTHOCUTENBHOCT MPUCIIOCOOICHHOCTH
OpPraHU3MOB.

Hemonctparuu TaOauIbl U CXEMBbI:
«ITokpoBUTENHCTBEHHAS OKpACKa
KUBOTHBIX», «[Ipeaynpexnaronias okpacka
KUBOTHBIX», «Dusnonorunyeckue
agantauuny, «[IpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEIBLHOCTbHY.
O6opynoBanue: repOapuu pacTEHUN;
KOJUIEKIIMM HaCEKOMBIX; uyyuesa MNTHIL U
3BEpEH C MPUMEPAMH PA3IUYHBIX
MPUCTIOCOOICHUIA.

PackprIBaTh conepikanne TepMUHA
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanrarus), apoMopd 03, UaMOAAANTAIIHS.
[IpuBOIUTH KOHKPETHBIC MPUMEPHI
MPUCTIOCOOIEHUN OPraHU3MOB
(Mopdonoruueckue, GpU3NOIOTHUECKUE,
OMOXHMMHUYECKHUE, TTOBEJCHYCCKHUE).
OOBSICHITH MEXaHW3M BO3HUKHOBEHUS
pUCTIOCOOTIEHUH Y OpTaHU3MOB.
[TpuBoauThH IpUMEpPHI apoMop(}o30B 1
WUIMOAJATNITAIIMNA Y PACTEHUH U )KUBOTHBIX.
OOBSICHATH poJib apoMOp(d030B B OCBOCHUHU
OpraHu3MaMH HOBBIX CpeJl OOUTaHUS.
OOBSICHATH POJIb UIUOATATITAIIUN B
IPHUCIIOCOOJICHUN OPTAaHU3MOB K
KOHKPETHBIM YCJIOBUSM Cpejibl. Jloka3pIBaTh
OTHOCHUTECIIBHBIN XapaKTep
PUCTIOCOOJIEHHOCTH U TIPUBOJIUTH
PUMEPbI OTHOCUTEITLHOCTH A anTaIlHi.
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JlabopaTopnas paboTa
«IIpucnocoOnenust OpraHu3MOB U UX
OTHOCUTEIIbHAS 11€TIECO00Pa3HOCTDY.
JlabopaTtopnas padota «3yueHue
apoMop(h030B U UIMOATANITAIUN Y
PaCTEHNUN U KUBOTHBIX)»

PackpriBaTh 3HaUCHUE ABMKYIIUX CHJT
ABOJIOIIUU B POPMHUPOBAHUH
MPUCTIOCOOIEHUI

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bun, ero kxputepuu u CTpyKTypa.
JlemoHcTpanuu
Tabmuuet u  cxembl: «Kpurtepun Bunay,
«Buapl-gBoitHukuy, «CTpykTypa BuAa B
[IPUPOJICY.
O6opynoBanue: repOapuu pacTEHUN;
KOJUICKIIMM HACEKOMBIX; Uydelia MTUIl U
3BEpEU pa3HbIX BUJIOB.
JlabopaTopnas padota
«CpaBHeHHE BUI0B 110 MOP(HOIOTrHUECKOMY
KPUTEPHUIO»

PackpeiBaTh coaepkaHue TEpPMUHOB H
MOHATUI: BUJ, KDUTCPUH BUJA,
nouMop(u3M, BUIBI-IBONHUKH, apeal,
AKOJIOTMYECKasl HUIIIA, TOMYJISIUs, BUAOBOK
KapHOTHI, KOCMOMOJIUTBI, SHJIEMUKH,
MIOJIBUJIbI, SKOTHUIIbI. XapaKTepU30BaTh
KpuTepuu Brujia (MOPQOIOTHICCKUM,
FCHETHYECKHUM, OMOXMMUYCCKUI,
reorpaUueCcKuil, IKOJIOTHICCKUM,
onoxummuaeckuii). OObICHITH
HEO0OXOAMMOCTh MUCITOJIb30BaHMS BCEl
COBOKYIMTHOCTH KPUTEPHUEB JIJIs ONPECTICHUS
BHJIOBOU MIPUHAJIEAKHOCTH OPraHU3Ma.
[TepeuncisiTh OCHOBHBIE BHYTPUBHI0BBIE
rpynnmupoBKU. OOBSICHATH MPUIUHBI
CYIIECTBOBAHUSI MOHO- ¥ TIOJIMTUITMYECKUX
BU10B. CpaBHUBAThH BUbI 1O
MOP(}HOIOTHIECKOMY KPUTEPHUIO
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2.6

Bunoo6pazoBanue kak
pe3yabTaT
MUKPO3BOIIOLIUH.
CBs3b
MHUKPO3BOIIOLNH U
AMUAEMHOIOTUU
BunooGpa3oBanue kak
pe3ynbTar
MUKPO3BOJIOLUH.
N3o5a1ms - KIro4yeBoi
daktop
BUJI000pa30BaHMUSL.
[Tytu 1 ciocoOsl
BUJI000pa30BaHUS:
aJIoNaTpUIECcKOe
(reorpaguyeckoe),
CHUMITaTPUUYECKOE
(?KOI0THYECKOE),
«MTHOBEHHOE»
(monumIONAN3AIMA,
rudpuan3anus).
JnmarensHOCTh
ABOJIFOLIMOHHBIX
MIPOIIECCOB.
MexaHu3MBbl
dbopMupoBaHus
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OMOJIOrMYECKOr0 pa3HOO0pasHusl.

PoJtp 3BOMIOIIMOHHOIT OMOJIOTHH B
pa3paboTke HayUYHbIX METO/I0B
coXpaHeHHUs OHOopa3zHO0Opa3usl.
MuKpo3BOIIOHS U KOABOJIOLIHS
Mapa3uToB U UX X035€B. MexaHU3MbI
dbopMUpOBaHUS YCTOMYUBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.
JleMoHcTpanuun

Tabauist u cxembl: «CrocoObl

BHUI000pa3oBaHus», «I eorpadudeckoe
BUJI000pa3oBaHUe TPEX BUIOB
JIaHJBIIICHY, « IKOJTOTHYECKOE
BUI000pa30BaHKE BUIOB CUHUILY,
«ITomunonas! pacrenuin», «KanycTtHo -
PENCUHBIN THOPUITY.

PackpbiBaTh conepikanne TEPMHUHOB U
MOHSITHI: BUI000pa30BaHue, U30JISIIHS,
KODBOJTIOIIHSI.

XapakTepu3oBaTh BU000pa30BaHUE KaK
pe3ynbTaT MUKPOABOIIOIHH. OOBICHATH
POJIb U3OJISIIMN B 00pa30BaHUU HOBBIX
BUJIOB. XapaKTePU30BaTh PA3TMUHBIC
CIocoObI BU000pa30BaHUs
(amomaTpudecKoe, CHMIaTPUIECKOE).
[TprBOIUTH KOHKPETHBIE PUMEPHI BUJIOB,
00pa30BaBIINXCS PA3TUIHBIMU

crioco0amu.

[TpuMeHS T 3HAHUSA CIIOCOOOB
BHUI000pa30BaHMS JIJIs1 O0BACHEHUS
MPUYUH MHOTOOOpa3us BUJIOB.
OOBACHATH BOSHUKHOBEHHUE
YCTOWYMBOCTH MAaTOTCHOB K
AHTUOMOTHKAM
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O6opynoBanue: repdbapuu pacTeHUN
OJIM3KKUX BHUJIOB, 00pa30BaBIINXCS
pa3IMYHBIMU CTIOCO0aMU

Htoro yacos o teme 14
3 Tema «MaxkposBosonus U €€ pe3yabTaThl»
3.1 Maxkpo3Boitonus. 1 Metobl U3yd4eHUsT MAKPOIBOIIOLU Y.
[TaneoHnTONMOTMYECKHUE [TaneoHTOMIOrNYECKUE METOIBI U3YyUCHUS
METO/Ibl U3yUECHUS spomoru. [lepexoausie hopmbl u PackpeIBaTh COIEPIKAHUE TEPMHUHOB U
9BOJIFOIIUA (bI/IJIOI‘eHeTI/I‘{eCKI/Ie pAObI OPraHUu3MOB. IIOHSITUI: MaKpOOBOJIIOIIUS (@HﬂoreHeg),
Hemoncrparmu TabiuIb! U CXEMBI: nepexogHsle GopMbl, GUIOTCHETUUECKHE
«DUIOTeHETUYECKUI PAJT TOIIAIN», PSAIBI, TaJICOHTOIOTHSL.
«ApXEONTEPUKCY, «3BEPO3YOBIE AEPHI», | XapaKTepU30BaTh MAKPOIBOJIOLHIO KaK
«Crerouedanbny, «PUHNOGUTHY, HaJIBUJIOBYIO SBOJIIOIIMIO0 00pa30BaHUS
«CeMeHHbIE ManoOPOTHUKNY. KPYIIHBIX TAKCOHOMHMYCCKUX CIUHHUILI.
OO0opynoBaHue: KOIEKIUH, TepOapuu, OOBSICHITH 3HAUEHHE MAaJICOHTOJIOTMUYECKHIX
MYJISI)KA UCKOIAeMBbIX OCTaTKOB UCCJICIOBAaHUM /IJIsl TONTydeHus (pakToB
OpraHu3MoOB 3BOJIIOIIMM OPTaHHU3MOB.
[IpuBOAUTE IPUMEPHI OPraHU3MOB,
OTHOCSIIINXCSA K MEPEXOTHBIM (popmam.
Hasbiats rpynmsl opranu3MoB, st
KOTOPBIX BOCCTAHOBJICHBI
buIoreHeTUYECKUE PSIIbI.
CpaBHUBATH MPOLIECCHI MAKPOIBOJIIOIUH U
MHUKPOIBOTIOLINHT
3.2 buoreorpaduueckue 1 buoreorpaduueckue METOAbI H3yUCHHUS PackpsiBaTh conepkaHre TEpPMHUHOB U

METObl U3yUCHHUS
SBOIIOIHAH

sBomtonuu. CpaBHeHHUE (QIIOPHI U (hayHBI
MaTEepPUKOB M OCTPOBOB.

NOHATHUI: Onoreorpadus, YHIEMUKH,

PETUKTHI.
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buoreorpaduaeckue obmacta 3emiu.
Buabl-sHAEMUKHN U PEJTUKTHL.
JemoncTparuu TaObIuIbl U CXEMBI:
«buoreorpaduyeckue 30HbI 3eMITH,
«/Ipeiid KOHTUHEHTOBY, « PETUKTHI».
Ob6opynoBanue: repOapuu; KOJIJIEKIINU
HaCEKOMBIX

O06oCHOBBIBaThH 3HaUCHHE OHoOTeorpadum
JUTSL U3yYEHUS SBOJIOLIMHA OPTaHU3MOB.
[Tepeuuncnate 6uoreorpadguieckue 00IacTu
3eMii ¥ OOBSCHSATH TPUUUHBI KX
BBIJICIICHUSI.

CpaBHuBath (psopy 1 payHy MaTepUKOB U
OCTPOBOB, PACTCHHS M )KUBOTHBIX Pa3HBIX
ouoreorpaduueckux odnacrei. [IpuBoauTh
MIPUMEPHI PETUKTOBBIX OPTraHU3MOB, BUIOB-
9HAEMHUKOB. OOBSCHATH MPUIHHBI
COXpaHEHHUsI BUJIOB SHACMHUKOB U (OKUBBIX
UCKOTIAEMBIX)

3.3

DOMOPHOIOTHYECKHE U
CPaBHUTEIILHO-
Mopdorornyeckue
METOJIbl U3YUCHUS
IBOJTIOIIHH

OMOPHOIOTUYECKHE U CPABHUTEIBHO -
MOP(OJIOTHIECKHE METO/IbI U3YUEHUS
sBoOJIOLMH. [ eHeTnYecKre MeXaHU3Mbl
HBOJIIOLIMU OHTOT'€HE3a U MOSIBICHUS
HBOJIIOLIMOHHBIX HOBIIECTB. ['OMOsIOrnYHbIE
Y aHaJIOTMYHBIC OpTraHbl. PyauMeHTapHbIe
OpTaHbl U aTaBU3MbL. MOJIEKyISIpHO-
TeHEeTUYECKHEe, OMOXUMUYECKHE U
MaTeMaTHYEeCKHE METO bl U3YYCHUS
IBOJIONUH. | OMOJIOTHYHBIE TEHBI.
CoBpeMeHHbIE METOIbI TOCTPOCHHS
(UIOTeHETHYECKUX JIEPEBBEB.

PackpriBaTh conep>kanre TEPMUHOB H
MOHSITHIA: SMOPHOIOTHS, MOPHOJIOTHS,
TOMOJIOTHYHBIE M aHAJIOTUYHBIC OPTaHbl,
PYIUMEHTBI, AaTaBU3MbI, OMOXUMHUYECKas
TOMOJIOTHSI.

XapakTepu3oBaTh IMOPHUOIIOTUYECKUE,
CPaBHUTEIbHO-MOP(HOJIIOTHUSCKHE,
MOJICKYJISIPHO-TCHETUYECKHE,
OMOXMMHUYECKUE, MATEMAaTHYECKUE METO IbI
U3y4eHHs SBOTIOIUN. OOBSICHITH 3HAUCHUE
AMOPHOJIOTHH, CPAaBHUTEIHHOU
MOP(}OITOTHH, MOJIEKYJISIPHON T€HETUKH,
OMOXHMMUHU,
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XpOMOCOMHBIE MYTallUH U 3BOJIFOLIUS
T€HOMOB.

Hemonctparuu [Toptpetsl: K. M. bap,
A. O. KoBanesckuit, @. Mroiep,

. I exkenb.

Ta0mune! 1 cxeMsl: «HavanpHbBIE cTaguH
SMOPHOHAIBHOTO PAa3BUTHUS MTO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTUYHBIE 1
AHAJIOTMYHBIE OpTaHbDy, «PyAUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YeJIOBEKa U IIMMITIaH3€e.
O6opynoBaHue: KOJUIEKIIUU, TepOapuu,
MYJISKM TOMOJIOTUYHBIX, aHAJOTUYHBIX,
PYAUMEHTApPHBIX OPraHOB U ATaBU3MOB

OMOMH(pOPMATUKH JUIsI U3YUEHUS IBOJIIOLIUN
OpPraHU3MOB.

OnenuBats Bkiiag A. O. KoBaneBckoro B
Pa3BUTHE SBOJIIOLIMOHHOIO YUEHHS.
OnuceIBaTh FreHETUYECKUE MEXAHNU3MBI
9BOJIIOIIMM OHTOTE€HE3a U MOSBICHUS
9BOJIIOIIMOHHBIX HOBUIECTB.

[IpuBOUTH IPUMEPHI ATABU3MOB U
PYIMMEHTapHBIX OPTaHOB Y Pa3INYHBIX
OpPTraHU3MOB U OOBSACHATH MIPUUUHBI UX
HOSIBJICHMS.

[IpuBOANTH IPUMEPHI TOMOJIOTHYHBIX U
AQHAJIOIMYHBIX OPraHOB.

CpaBHUBATh CTPOEHUE OPraHOB Y
OpPraHU3MOB Pa3HbIX CUCTEMATHUECKHUX
rpynim.

[IpuBOoAUTH IPUMEPHI OMOXUMHUYECKON U
TE€HHOM TOMOJIOTHH.

OuenuBath 3HaUYeHUE OMOMH(DOPMATHKHU
JUISL U3y4YEHUS! 3aKOHOMEPHOCTEN SBOJIIOLIUU

3.4

O061mme
3aKOHOMEPHOCTH
ABOJIIOLIAU

OO61re 3aKOHOMEPHOCTH (TIpaBUIa)
ABOMIOIMH. [Ipunyun cmenvl GyHKYuULL.
Heob6patumocTs 3BoNIOIMN. ATanITUBHAS
panuanusa. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOIMH. /[eMOHCTpanuu

PackpsiBaTh conepkaHne TEpPMHUHOB U
HNOHSTHI: cMeHa (DYHKIIMI OpraHoB,
HEOOpaTUMOCTb IBOJIIOINH, aJalTUBHAS
panuanus, HEpaBHOMEPHOCTh TEMIIOB
3BOJIIOLMH, YEPEIOBAHUE TJIABHBIX
HAaIpPaBJICHUN 3BOJIIOLUM.
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Taomunel 1 cxeMsl: «[ JTaBHBIE
HaIlpaBJIEHUS dBOJIONINY, «O0ITHe
3aKOHOMEPHOCTH HBOJIOIIUN»

AHanu3npoBaTh NPUYMHBI YEPEIOBAHU
IJIaBHBIX HAIIPaBJIEHUH 3BOJIOLUN.
[IpuBOANUTE MIPUMEPHI IPOUCXOKACHHUS
OpPraHU3MOB OT
HECIIEMAIIM3UPOBAHHBIX NPEIKOB U UX
IIPOrPECCUPYIOLIEH CIIEIUATN3ALINH.
OOBSICHATH NPUYMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIOLUN.

[IpuBOIUTE IPUMEPHI ATANITUBHON
paguanyy y OpraHu3MoOB.

OOBsACHATH IPUYHUHBI HEOOPATUMOCTH

IBOJTIOLIUH
HTtoro yacos no teme 6
4 Tema «IIpoucxoxIeHHE U Pa3BUTHUE KM3HU HA 3eMJIe»
4.1 2

" nmore3nl
BO3HUKHOBEHUS KU3HU HA
3emie

Hayunbie runoTe3sl IpOUCXOXKICHUS
KU3HU Ha 3emiie. AOUOreHes u
naHcrnepMmus. J{oHaydHble peACcTaBICHUS O
3apOXKIACHUU KU3HU (KPEAlMOHU3M).
['unoTte3a MOCTOSTHHOTO CaMO3apOKACHUS
XKU3HU U e€ orpoBepkeHue onbiramu O.
Penn, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHre KU3HU U aCTPOOUOJIOTHSI.
JleMoHCTpauu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI.
[Tacrep.

PackpriBaTh copepxaHue TEPMUHOB U
MOHATHI: KpeallmOHU3M, BUTAITU3M,
naHCcIepMusi, abuoreHes.

N3narate Hay4HbIE TUTIOTE3bI U TEOPUH
MPOUCXOXKICHUS )KU3HU Ha 3eMJI€.
OuennBath Bknajg @. Penn,

JI. Cnannannaunu, JI. [Tactepa B
dbopMHupoOBaHUE HAYYHBIX B3TJISI0B HA
IIPOUCXOXKACHUE )KU3HU HA 3eMJIe.
[TepeuucnsaTe cTaguu pa3BUTHUS KU3HU HA
3emiie, COTJIaCHO TEOPUHU OMOIO33a
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Tabanie! 1 cxeMbl: «Cxema onbita D.
Penn», «Cxema onbita JI. [Tactepa no
W3YUYCHUIO CaMO3apOXKICHUS KUZHU»

4.2

OCHOBHBIC ATaIbI
HeOpFaHH‘{eCKOﬁ
9BOJIIOIIUH

OcHOBHBIE ATallbl HEOPraHUYECKON
sBomonuy. [Inanerapuas (reojorudeckas)
3BOMIOLNS. XUMUYECKAs IBOJIFOIUS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILECTB U3 Heoprannueckux. OnsIT C.
Munnepa u I'. FOpu. O6pa3oBanue
MoJIMMEPOB 13 MoHOMEpoB. KoarepBaTHas
rurniore3a A.M. OnapuHa, runoresa
nepBu4Horo oynsoHa Jx. Xonzaeiina,
reHernyeckas runoresa I'. Mémnepa.
Pu6o3umsl (T. Uek) u runoresa «Mupa
PHK» V. I" un6epra. ®opmupoBanue
MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.
Hemonctpanuu [Hoprpersr: C. Munnep, I'.
Opu,

A. U. Onapun, [Ix. XonaeiH,

I'. Ménnep.

Tabauie! 1 cxeMsbl: «Cxema omnbiTta C.
Munepa, I'. FOpuy», «9Tamnsl
HEOPTaHUYECKOU IBOJIOIUNY.

PackpeiBaTh coaepxaHue TEPMUHOB U
TIOHATHI: T€OJOTrHYEeCKasi SBOIIOIHS,
XAMHUYECKasi DBOJIIOLMS, a0MOT€HHBIH
CUHTE3, IEpBUYHAs aTMocdepa,
KoallepBaTHBIC KarlIi, puOO3HMEI,
MPOOMOHTHI.

XapakTepru30BaTh OCHOBHBIE ATAIbI
XUMHYECKOI DBOJIIOIUU.

HaspiBaTh XMMHYECKUN COCTaB NEPBUYHOU
atMocepbl 3emnu. OuenuBath Bkiaa C.

Muiepa,
I'. FOpwu, T. Yeka, V. I" unbepra B
(dopMHpOBaHHE HAYYHBIX B3IJISA0B Ha
MPOUCXOXKACHUE )KU3HU Ha 3eMJIe.
OmnwuceIBaTh YCIOBUS, HEOOXOIUMBIE AJIs
abMOTreHHOr0 CHHTE3a OPraHUYECKUX
coenuHeHun. lIpuBoauTs npumMepsl
MOJIEKYJ, Y KOTOPBIX BO3HUKIIN MTPOLIECCHI
TFeHEeTHYECKOr0 KOMMPOBAHUS U
(dbepMeHTaTUBHASI AKTUBHOCTb.
O60CHOBBIBaTh HEBO3MOKHOCTh
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Bupryansnas nabopatropHnasi pabora
«MopenupoBanue onbiToB Musiepa- FOpu
110 U3yYEHUIO0 A0MOTEHHOT0 CUHTE3a
OpPraHNYECKUX COCIUHEHUN B IEPBUYHOU

MTOBTOPHOT'O BO3HUKHOBEHUS KU3HU Ha
3emiie

atMocdepe»
4.3 Uctopus 3emnu u Hctopust 3emiau 1 METOIbI €€ U3YUYCHUS.
METOJIbI €€ U3y4YECHUs Hckomaemple OpraHMueCKUE OCTaTKH. PackpriBaTh conepkanne TEPMUHOB U
I'eoxpoHosorus u €€ METOIBI. MOHSATUN: T€OXPOHOJIOTHS (OTHOCUTENbHAS,
OrHocurenbHas ¥ abCOMOTHAS abCOIOTHAS ), OKAMEHEIOCTH, METOJIBI
reoxXpoHOJJI0rus-. r COXPOHOJIOTHUYCCKAA I€OXpPOHOJIOIMH, I'€OXPOHOJIOIrnYeCKast
mKaJia: 50HbI, 3pbI, ICPHUOIbI, SIIOXH. IIIKaJIa: DOHEI, DPHI, IIEPUOIBI, DIIOXH.
IIGMOHCTpaHI/II/I Tabnuupl U CXEMBI: XapaKTepru30BaTh METO/IbI U3YUEHHUS
«I" e0XpOHOJIOTNYECKas IIKAJIay. HUCTOPUU 3EMIIH.
OO0opynoBaHue: KOIIEKIHH [lepeuuncnsaTe pa3aesnbl
OKaMeHeJIOCTef/'I, ITOJIE3HBIX UCKOIIA€MBbIX, FeOXp0H0JIOFI/I‘{eCKOI71 IIKAJIbI. OI_IeHI/IBaTB
MYJISIKH OPraHM4YCCKHUX OCTAaTKOB 3HAQYCHHUE MCKOIIACMbIX OCTATKOB IJIA
OpraHU3MOB. V3YYEHUsI UICTOPUU PAa3BUTHSA JKU3HU HA
Jlaboparopnas pabota 3emute.
«3yueHnue u onrucaHnue NCKONaeMbIX OOBSACHATH XapaKTep pacrpeacICHUs
OCTAaTKOB APCBHUX OPTraHU3MOB» HCKOIMAaEMBIX OCTATKOB B 3eMHOM Kope.
CpaBHHMBATb METO/IbI A0COTIOTHON U
OTHOCHUTEJIBHON T€OXPOHOJIOTUH
4.4

HauanpHbIe DTaIbI
OpraHU4eCKOu
3BOJIIOIIH

HauanpHbie 3Tansl opranndeckoin
sBomtonnd. [losBiieHne u 3BoOIUsA
MEPBBIX KIETOK. DBOIIOIH METab0IHM3Ma.
Bo3HuKHOBEHHNE NIEPBBIX DKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE

PackpsiBaTh conepkaHre TEPMUHOB U
MOHATUI: «IIOCJIEIHUM YHUBEPCAIBbHBIN
o0ImMiA PE0K», OJHOKIECTOYHBIE
OpraHU3MBbl, IPOKAPUOTHI, JYKAPUOTHI,
CUMOHOTIeHE3.

114




OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

OMOIIEHKHU KaK aHaJIOT TIEPBBIX Ha 3eMJie
coobriectB. CTpoMatoauTsl. [IpokapruoTs
U SyKapuoThl. [IponcxoxaeHne 3ykapuoT
(cumbuorenes). IBOTIOIMOHHOE
MPOUCXOXKACHUE BUPYCOB. JleMoHCcTpanuu
Taomune! 1 cxeMsl: «HadaipHBIE dTAIBI
OpPraHU4eCKOU 3BOIIOLIHNY, «CxemMa
o0pa30oBaHUs HYKapuoOT MyTEM
cuMOuorene3a», «CTpoeHHE BUPYyCa»

XapakTepu30BaTh Ha4aJIbHbIE 3TaIlbI
OPraHUYeCKOU 3BOJIFOLIHH.

[IpuBoauTh mpuMepsI apoMop(dho30B
MEPBBIX OJTHOKJIETOYHBIX OPIraHU3MOB.
XapaKkTepu30BaTh OCHOBHBIE MTOJIOKEHUS U
JI0Ka3aTeIbCTBAa TUIIOTE3bl CHMOMOTreHe3a.
JloKa3bIBaTh MOJIYyaBTOHOMHOCTb
MHUTOXOHAPUI U IJIACTU, UX
IPOMCXOKIEHHUE OT MPOKAPHOTUIECKUX
KJIETOK.

Jlenathb BBIBO/IBI O 3HAUEHUU
BO3HUKHOBEHHUSI (POTOCUHTE3A,
dbopMupoBaHU sApa AJid JalbHEHIIero
pa3BUTHUS KU3HU Ha 3eMIIE.
XapakTepu3oBaTh TUIOTE3bI
POUCXOXKICHHS BUPYCOB

4.5

OBOJIIOIUS DYKAPUOT

[IpoucxoxaeHne MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHUE OCHOBHBIX
TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

Hemoncrpanuu Ioprper: WM. 1. Meunukos.

Tabauis! 1 cxembl: «HadanbHbIE TAIIBI
OpraHU4eCcKOu 3BOJIIOLUNY, «Cucrtema
YKUBOU MPUPOIBI»

PackpsiBaTh cojiepkaHie TEPMUHOB U
HOHSATHUI: IPOKAPUOTHI, SYKApUOTHI,
MHOTOKJIETOYHOCTb, CTICHUATH3AIIHS
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOXKICHUE
MHOTOKJICTOYHBIX OpraHiu3MoB. CpaBHUBATh
0COOCHHOCTH PYKapUOTUYECKUX U
POKAPHOTHUECKUX OPTaHU3MOB.
Ha3zpiBaTh OCHOBHBIE apOMOP(}O3EI
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OYKAapHUOT U OOCHUBATb X 3HAUYCHUC JJIA
JIaIbHEUIIEro Pa3BUTHUS J)KU3HU

4.6 | OcHoBHbIe HTamDI PackpriBaTh conepkanne TEpPMUHOB U
9BOJIIOLIMH OCHOBHBIE ATaNbl 3BOJIIOIUU BBICIINX TMIOHSATHI: BOIOPOCIH, PUHUODUTBI, MXH,
PacTUTENBHOTO MHUpa pacrenuii. OcHOBHBIE apOMOP(O3EI aropoOTHUKOOOpa3HbIe, CEMEHHBIE

pacteHuid. BeIxoa pacTeHuil Ha cymly. NarropoOTHHUKH, I'OJIOCCMCHHBIC,
IlosiBeHME CIOPOBBIX PACTEHUN 1 IIOKPBITOCEMEHHBIE, 0ECII0JIOE TOKOIEHUE
3aBoeBanMe MU cynn. CeMeHHBIE (ciopouT), NOJIIOBOE TIOKOJIEHUE
pactenus. [IpoUCX0KIEHNE IIBETKOBBIX (ramerodur).
PacTEHUIA. [lepeuncnsTe OCHOBHBIE 3Tallbl 3BOJIIOLUN
JleMOHCTpaLn pactutenbHoro Mmupa. HasslBath OCHOBHbBIE
TaGuuupsl 1 cXeMbl: « ApoMOp(hO36I apoMop(03bl PACTEHUH U OLIEHUBATh UX
pactenuity, «PUHHODUTBI, 9BOTIONMOHHOC 3HAYCHUC.
«OTHOKJIETOYHBIE BOJOPOCIINY, CpaBHUBAaTh OCOOCHHOCTH CTPOCHHUS
«MHOTOKJIETOYHBIE BOAOPOCIHY, K MxXn», | PACTCHHH Pa3HBIX OTACIOB
«ITarmopoTHUKMY, «I 0T0CEMEHHBIE
pacteHus», «Opransl IBETKOBBIX
pactenuii». O6opyaoBanue: repoapuu
pacTeHui pa3IMYHbIX OTIEIIOB.
[IpakTuueckas padota «M3yuenue
0COOCHHOCTEN CTPOEHUSI PACTEHUN pa3HbIX
OTJIEJIOB»

4.7

OCHOBHBIE ATAITBI
JBOJTIOLIMU JKUBOTHOT'O
MUpa

OcHOBHBIE ATarnbl HBOJIIOINH KUBOTHOTO
mupa. OcHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Bennckas gayna. KemOpuiickuii B3pbIB -
MOSIBJIEHHE COBPEMEHHBIX THIIOB.

PaCKpLIBaTB COACPKaAaHUC TCPMHUHOB U
TTOHSTUM: HpOCTGI‘/JIIHI/Ie, IIJTaCTUHYAaTHhIC,
KHIICYHOITIOJOCTHEBIC, IIIIOCKHUE YCPBU,
YJICHHUCTOHOTI'HEC, pI)I6I)I, 3€EMHOBOJIHBIC,
IMPCCMBIKAOIUCCH, IITUIIBI,
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IlepBbie XOpAOBBIE KUBOTHBIE. JKU3HB B
BOJ€E. DBOJIOIMS TO3BOHOYHBIX.
[TpoucxoxaeHue aMpuOMit U peTHIINN.
[IpoucxoxaeHue MIECKOMUTAONINX U MITHII.
[TpunImn KirovYeBoro apomopdo3sa.
OcBoenne 0ecro3BOHOYHBIMU U
MMO3BOHOYHBIMU )KMBOTHBIMH CYIIIU.
JleMoOHCTpan U

Tabauiel u cxembl: «Cxema pa3BUTHUS

YKUBOTHOT'O MHUpPay, «KApoMop( 0351
JKUBOTHBIX», «[IpocTeiimmey,
«Kumeunonosoctaeie», «I1mockue yepBm»,
«YmerucroHoruey, «PeIObI»,
«3EMHOBOJHBICY,

«ITpecMmbikarommuecs, «IITUIbD,
«MIIEKOTIUTAIOLIINEY .

O6GopynoBaHue: KOJUICKIIUHA HACEKOMBIX
BJI&KHBIC MpenapaThl >)KUBOTHBIX; PAKOBHUHBI
MOJUTIOCKOB; KOJUICKIIMH UTJIOKOXKHUX;
CKEeJIeThI MO3BOHOYHBIX KUBOTHBIX; Uydelia
IITUIL] U 3BEPEN.

IIpakTHyeckas padora

«13yuenue  ocoOeHHOCTEM CTpOEHUS
MMO3BOHOYHBIX JKHBOTHBIX)



buonorus. 10-11 kmaccer (yriyOn€HHBIN ypOBEHB)

MJIEKOIUTAIOIINE, SKTOAEpMa, SHTOAEPMA,
Me30/iepMa, ABYCTOPOHHSASI CHMMETPHS,
TEIUIOKPOBHOCTb. [lepeuncisate OCHOBHBIE
3TaIbl 3BOJIOIMH KUBOTHOTO MUpA.
Ha3zbpiBaTh OCHOBHBIE ITpealanTalllY,
CIOCOOCTBOBABILINE BBIXOY KUBOTHBIX Ha
CyILy.

OneHuBaTh 3HaYEHUE Pa3BUTUS HEPBHOU
CUCTEMBI JJI IPUCTIOCOOJIEHNS dKUBOTHBIX
K YCJIOBUSIM OKPYKAIOIIEH Cpebl.
OOBSICHATH MPUYUHBI HIBOJIFOLIMOHHOTO
paciBeTa HaCEKOMbBIX, KOCTHBIX PBIO,
NTUL, MJIEKOITUTAIOLIUX
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4.8

PasButune xu3nun

Ha 3emie

PazButue xxu3uu Ha 3emiie 1Mo 3pam U
MEpUOJIaM: apXeul, IpOTEPO30ii,
1aJIe030i, Me3030ii, KaiHo30i. O0mmas

XapaKTCPUCTHKA KIIMMaTa U
T'COJIOTHYCCKHUX ITPOLECCCOB. IlosiBneHue

U PacClBET XapaKTePHbIX OPTaHU3MOB.
VYrneobpazoBaHue: ero ycioBus U

BJIMSIHUC Ha Ta30BBIA COCTaB
aTMOoC(epHl.
MaccoBbie BRIMUpPaHUS -

HKOJIOTHYECKHE KPU3UCHI MTPOIILIOTO.
[Tpu4uHbI ¥ CIEACTBUS MaCCOBBIX
BbIMUpaHuii. COBpeMEHHBI
9KOJIOTMYECKHUM KPU3UC, €TO
ocobenHoctu. [IpoGiiema coxpaneHus
O6unopa3zHooOpas3us Ha 3emJie.

JlemoHcTpanuu
Tabauie! U cxeMbl: «Pa3BuTHE KU3HA

B apX€MCKOM 3pe», «Pa3Burue u3nu
B IPOTEPO30MCKOM 3pey, «Pazputne

JKU3HU B IIAJICO30MCKOM dpe»,
«Pa3BuTHE KU3HU B ME3030HMCKOU 3pEY,
«Pa3BuTHE KNU3HU B KAWHO30MCKOM
ape»

PackpeiBaTh cosieprkaHre TEPMUHOB U
MOHATHI: apxeil, apxeOakTepuu,
[I1aHOOAKTEpUH, IPOTEPO30Hi,

1aJIe0301, KeMOpHiA, OpJOBUK, CHITYD,
JIeBOH, KapOoH, nepMb, [lanres, Tetuc,

TPUIOOUTHI, PHHUO(DHTHI,
PaKOCKOPITHOHBI, TAHITUPHBIC PHIOBI,

KOTHJI03aBpbI, M€30301, [ OH/1BaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOWHbIE,
TMHKTOBBIC, CATOBHUKOBBIEC,

OCJIEMHHTBI, AMMOHUTHI, JUHO3ABPHI,
apXeoITEPHUKC, ITIOKPHITOCEMEHHBIC,
KaiHO30M, MMaJe0reH, HEOreH,
AHTPOIOT€H, MACCOBOE BHIMUPAHMUE.
XapakTepu3oBaTh pa3BUTHE KU3HU
Ha 3eMJIe 10 3paM U MEPUOIAM.

YcraHaBiauBaTh 3aBUCUMOCTD MCXKIY
I'COJIOrM4CCKUMHU IIpoHeCCaMu,

W3MEHEHUSIMU KJIMMaTa U IpoLeccamu
B JKMUBOM IIPUPOJE.

OOBSICHITH MPUYNHBI PACIIBETA
CHUCTEMATUYECKUX IPYNI OPraHU3MOB
B PA3JIMYHBIE 3PbI U IEPHUOJIBI.
AHanM3upoBaTh NPUYUHBI U CIEACTBUS
MAaCCOBBIX BRIMUPAHHUIA.

Ha3spiBatb ocHOBHBIE apOMOP(O3BI

pacTeHul U )KUBOTHBIX.
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[IpuBOAUTH MIPUMEPHI EPEXOTHBIX (HOPM
OpTraHU3MOB.

AHaIM3UpoBaTh IMYTH PELICHUS TPOOIEMbI
coxpaHeHusi Onopa3HOOOpa3us Ha 3emiie

4.9

COBpeMeHHaH CHCTCMA,

OpraHn4cCKOro Mupa

CoBpeMeHHasi CUCTEMa OPraHuYECKOTO
mupa. [IpuHIUIE K1accudukanuu
oprann3MoB. OCHOBHBIE CHCTEMAaTUUECKUE
rpyMNIbl OpraHu3MoB. JleMmoHcTpanuu
Tabmuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPTaHUYECKOTO MHUPA»

PackpriBaTh coneprkanrie TEPMUHOB U
MTOHATHI: OaKTepUH, apXeH, BBICIITUE
pacTeHusi, 3eEHBIE BOAOPOCIH, OaTrpSHKH,
Oypbie BOJOPOCIIH, MOXOBUIHBIE,
MaroOPOTHUKOBUIHBIC, XBOIIEBUTHBIC,
TJIayHOBUHBIC, TOJIOCEMEHHEIE,
MOKPBITOCEMEHHBIE, IIPOTHUCTHI,
KUIIEYHOIIOJIOCTHBIC, TUIOCKHUE YEPBH,
KpYTJble YepBU, KOIbYATHIE YEPBH,
YJICHUCTOHOTUE, MOJUTFOCKH, UTIIOKOXKHE,
XOPAOBbIE, TPUOBI, INIAHHUKN, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpPraHUYeCKOro MUpPA; Ha3bIBATh OCHOBHBIC
CUCTEMAaTHYECKHE TPYITITBI OPTaHU3MOB.
OOBSICHATH MPUHITUIIBI KJTaCCU(DHUKAITIN
OpPTaHU3MOB.
[lepeuunciaTe

OCHOBHBIC IIPpU3HAKH

NPOKAPUOT, PACTEHUM, KUBOTHBIX, TI'pUOOB,

KpacHbIX M OypbIX BOJOPOCIIEH.
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[IpuBOAUTH IPUMEPHI MPECTaBUTENECH
OCHOBHBIX CHUCTEMAaTUYECKUX TPYIIIT

OpraHu3MOB
Ntoro yacoB o treme 15
5 | Tema «IIpoucxoxkieHHE YeJIOBEKa — - aHTPOIIOTCHE3)
5.1 | Anrponomnorus - Hayka o 1 Pa3nensl 1 3a1a4n aHTPOTIOIOTHH.
YeloBeKe MeTo/1bl aHTPOTIOJIOTHH.
JlemoHcTparuu PackpriBaTh coneprkanre TEPMUHOB H
Tabnuner u cxembl: «MeTOBI TIOHSATUI: aHTPOIOJIOTHS, MOP(OIIOTHS,
AHTPOTIOJIOTUIY. aHTPOIOTEHE3, AaHTPOIIOMETPHS,
O0opynoBaHue: MYJISKA OKAMEHEJIOCTEH, | PEKOHCTPYKIHUS, apXe0I0Tr s, STHOrpadusi.
MPEIMETOB MaTEPHATLHON KYJIbTYPhI HaspiBath pa3zieins! u 3a1auu
IPEAKOB Yea0BeKa; Gororpaduu HaAXONAOK | aHTPOITOJOTHH.
HCKOTIAeMbIX OCTATKOB YEJIOBEKa XapakTepu3oBaTh METO/IbI AHTPOIIOJIOTHH H
CpPaBHHUBATh UX MEXAY COOOM.
BrIensaTh BOITPOCH 3BOJTIONNN YEIIOBEKA,
UCCIIelyeMble TIPH MOMOIIH Pa3IMIHbIX
METOJIOB
5.2 PazButue 1

MPEICTABIEHUM O
MPOUCXOXKIAECHUN
yeJ0BeKa

CraHoBIE€HHE TPEACTABICHUN O
IIPOUCXOKICHUN Yel0BeKa. Pennruosusie
B033peHUsl. COBpEMEHHBIE HAYUHBIE
TEOPUHU.

Hemonctparuu [Toprper: Y. lapBuH.
Taomunel U cxeMbl: «MeToIbl

AHTPOIIOJIOTHUN).

PackpeiBaTh coaepxaHue TEpMUHOB U
MOHSTHN: aHTPONOTEHHAS TEOPHUS, TPYAOBAS
teopusi, HOmo sapiens. OneHnBaTh BKJIa
Y. /lapBuHa B pa3BUTHE NPEACTABICHUN O
MIPOMCXOXKICHUH YEIOBEKA.
ApryMEeHTUPOBAaHHO KPUTUKOBATH

PCIUTUO3HBIC ITPCACTABIICHUA
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O6opynoBaHue: MyJIsIKU OKAMEHEIIOCTEH,
MPEIMETOB MAaTEPHAITLHOUN KYJIbTYpPhI
MIPEIKOB YEJI0BEKA; PEIPOLYKIIUT
(¢pororpacun) kapTHH C
MU(OJTIOTHUECKUMU U OUOIEHCKUMU
CIOKETaMU MPOMCXOKICHHS YEIIOBEKa

0 MPOUCXOKICHUH YeTIOBEKa C TTO3UIUU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HayYHbIE TEOPUU
MIPOUCXOXKICHUS YeTOBeKa

5.3

MecTo 4enoBeKa B
CHUCTEMC
OpraHn4cCKoOro Mupa

CXO0JCTBO YENIOBEKA C ) KUBOTHBIMH.
CucreMaTH4eCcKoe MOJIOKEHUE YETOBEKA.
CBuUIIETENIBCTBA CXOJICTBA YEIOBEKA C
YKUBOTHBIMU: CPAaBHUTEIIBHO-
MOpdoJIOTHYECKHE, SIMOPHUOIOTHIECKHUE,
(hHU3M0JIOrOOMOXUMUYECKHE,
noBefeHYeckre. OTINYNS YEI0BEKA OT
AKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM IpU3HaKoB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOM CUTHAIIBHOU
CHUCTEMBI.

JleMoHCTpauu

Taomunel 1 cxeMbl: «I 0JIOBHOI MO3T
yenoBekay, «HenoBekooOpa3Hbie
00e3bsHbI», «CKeNeT YeIOBEeKa U CKeJleT
HIMMIIaH3e», « PyTMMEHTHI U aTaBU3MBbI».
OO06opynoBaHue: CKEJIET YeoBeKa; MOJICIb
yepera 4YeJI0BeKa U yepena

PackpriBaTh conepkaHie TEPMHHOB U
MOHATUN: PYANMEHTHI y YEIIOBEKA,
aTaBU3MBI y YEIIOBEKa, MPSIMOX0XKICHNUE,
BTOpasi CHTHAJIbHAS CHCTEMA.

OmnpenensTs CHCTEMaTHUECKOE MOJI0KEHUE
YeJI0BeKa B OPraHMuecKoM MHpeE.
BBISBISATH 4epThl CXOACTBA U Pa3IUuUs
YeJI0BeKa M KUBOTHBIX. XapaKTepHU30BaTh
CBUJIETEIbCTBA CXOJCTBA YEJIOBEKA U
KHUBOTHBIX (CPaBHUTEIBHO-
Mopdooruueckue, SMOPHOIOTHYECKHE,
bu3n0I0roONOXUMHUYECKHE,
noBeqieHUIeckue). [I[puBoIMTH MpUMEPHI
aTaBU3MOB U PYAMMEHTOB Y YEJIOBEKa.
OnwuceIBaTh MPU3HAKK YEIIOBEKA,
c(OpMUPOBABIIIHECS B CBS3H C APEBECHBIM
00pa30M KM3HH MPEJIKOB
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IIMMITaH3€; MOJIENTb KHUCTH YeI0BEKa U
KUCTH ITUMIIaH3e.

JlabopaTopHas paboTa

«M3ydyeHne 0cOOCHHOCTEH CTPOCHHUS
CKeJIeTa 4eJI0BeKa, CBA3aHHbIX C
MIPSIMOXOKICHUEM)

U IIPSAMOXOKICHUEM.
BbIABIATE IPUUKHBI OCOOEHHOCTEN
CTPOEHUS Yepera 4eJI0BEKa [0 CPAaBHEHHUIO C
4eJI0BEKOOOPa3HbIMH 00€3bsIHAMH.
CpaBHUBATh OPYIUHUHYIO IESITEIBHOCTD
YeJIOBEKA U KUBOTHBIX.

CpaBHUBAaTh OCOOEHHOCTH BBICILIEH HEPBHOMN
NesITETbHOCTH YEJIOBEKa U )KUBOTHBIX

5.4 | Nmkyme cuibl JiBmxymme cuisl ((pakTopsr) PackpeiBaTh copepikaHue TEPMUHOB
(paxropsr) aHTpoIIoreHe3a: OMoIOruYecKue, HOHSTHIA: HACTIEACTBEHHAs H3MEHYHUBOCTD,
aHTPOIOTeHe3a couuanbHble. COOTHOILIEHUE €CTECTBEHHBIN 0TOOD, OpyAUKHAS

OMOJIOTUYECKUX U COIMAIBHBIX ()aKTOPOB B| JESITETBHOCTH, TPYNIIOBOE COTPYAHUYECTBO,
aHTponoresese. Jlemoncrpaunuun oOImieHne, pevb. XapaKTepu30BaTh
TaGnuib! u cxeMbl: «J{BIDKYIIINE CHITBI JBYDKYIIHAE CHITBI aHTPOTIOTeHE3a:
aHTPOIIOT€HE3a. OHMOJIOTHYECKUE U COIMATIbHBIC
O6opynoBaHue: MyJIsKU IPEIMETOB
MaTepUAIBHON KYJIbTYPHI PEIAKOB
YesoBeKa

5.5

OCHOBHBIE CTaIUU
aHTPOTIOTEHE3a

OCHOBHBIE CTaJIUM aHTpONOreHe3a. Panuue
YeJI0BEKOOOpa3HbIe 00E3bsIHBI
(IpOKOHCYJIBI) U PAHHUE MOHTUIBI - 001IHE
MIPEIKH YeI0BEKOOOPa3HBIX 00€3bsH U
Jrofiel. ABCTPaTONMUTEKH - TBYHOTHE
MpeJKu JTroien. YenoBek

PackpeiBaTh coaepxaHue TEPMUHOB U
MOHATHUI: aBCTPaJIONUTEK, YemoBek
yMenbIi, HeoBeK NPSIMOXOISAIINH,
Uenosek reiaensoeprckuii, YenoBek
HEaHIePTAIbCKUI, KPOMAHbOHEI,
JICHUCOBCKHUH 4elloBeK, UelnoBek
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YMEJIBbIN, IEPBbIEC U3TOTOBICHUS 0Py
Tpyaa. UenoBek npsSMOXOISIIIUNA U TIEPBBII
BBIXOJI JItoJIeH 3a mpenensl Adpuku. Yenosek
reiaenb0eprckuii - OOIIHA MpeIoK
HEaHJIepTaIbCKOr0 YEJIOBEKA U YeJIOBEKa
pazyMHoro. YenoBek HeaHIEePTAIbCKUN KaK
BU/I JIIOJIEH XOJIOAHOTO KiIuMata. YenoBek
pa3yMHBIN COBPEMEHHOIO TUNA, IEHUCOBCKUI
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npeaenamu Adpuku. [laneorenetuka u
najeoreHoMuka. /{leMoHcTpaunu

Hoptpertsr: JI. JIuku, A. A. Porunckuii, M.
M. I'epacumoB.

TabuuIpl U cXeMBbI: « IBOTIOIMOHHOE JPEBO
YeJI0BeKay, « ABCTPAJIONUTEKY, «HemoBek
YMEJIBI», «HeI0BEeK NPAMOXOIAIININ,
«JleHHUCOBCKHUI YETOBEK»,
«Heangepransupny, «KpoMaHbOHIIBD,
«IIpenaku yenoseka». O00OpynoBaHue:
MOJIETIU TOPCa MPEAKOB YEIOBEKA; MYIISIKHU
MPEIMETOB MAaTEPUAITBHON KYJIbTYPhI
MPEKOB YEJIOBEKA
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pa3yMHBIA COBPEMEHHOIO TUIIA,
MaJICOT€HETHKA.

XapakTepu30BaTh OCHOBHBIE CTaIUU
aHTPOIIOT€HE3A.

BbISBISTE IPOTrpECCUBHBIE YEPTHI,
MOSIBUBIINECS Y MPEJIKOB YEJIOBEKA Ha
Pa3HBIX CTAAUSAX AHTPOIIOT€HE3A.
[TIpuBOAUTE NTPUMEPHI MPEICTABUTEIICH
OCHOBHBIX CTaJIM aHTPONOTEHE3A:
ONMUCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHble, 00pa3 )KU3HU U OpYyIus Tpyaa.
CpaBHUBATH NMPEICTABUTEIIEN OCHOBHBIX
CTaJuil aHTPOIIOreHe3a
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5.6 | Bpomronus DBOJIIOLKS COBPEMEHHOTO YEJIOBEKa. PackpbiBaTh conep:kaHnne TEPMUHOB U
COBPEMEHHOT'0 EctectBenHblit 0TOOp B MOMYJISIUSAX MOHSTHI: MyTallMOHHBIN TIPOIIECC,
YyeloBeKa yesioBeka. MyTalimoHHBIN npouece u NOJIMMOP(U3M, TOMYIISIITUOHHBIE BOJIHBI,

nonuMopdusM. [lomynsimonnsie BoNHbI, | Apeid reHoB, MUrpanus, «3pgext
npeiid reHoB, Murpanus u «3PGext OCHOBATEJIs». XapaKTepU30BaTh POJIb
OCHOBATEJS» B MONYJISALUAX COBPEMEHHOTO | €CTECTBEHHOI'O 0TOOPA B MOMYJIALUAX
YyeJloBeKa. COBPEMEHHOTO YeJIOBEKA.
JemoHcTpanuu OueHuBath poJib MyTAlMOHHOTO MPOILIECCa,
Tabnuupl U cxembl: «ITalbl SBOITIOLUU NOMYJISIIUOHHBIX BOJIH, JIpeii(a reHos,
YEJIO0BEKa» MuUrpauuu, «3pdexra ocHoBaTes» B
HBOJIIOIIMH MOMYJISIUNA COBPEMEHHOTO
YeloBeKa.
[TpuBoUTH IpUMEPHI (PaKTOPOB,
CIOCOOHBIX BBI3BATh MOIMYJISALIMOHHbIE
BOJIHBI B 3BOJIFOLIMA COBPEMEHHOTO
qeJIoBeKa
5.7

YenmoBeyeckre pachl.
MexaucuumiIMHapHbIe
METOJbl aHTPOIOJIOTUH

Yenoseueckue pacel. [IonsaTue o pace.
Bospine pacel: eBponeonHas
(eBpa3uiickasi), aBCTpajJo-HErPOUIHAS
(3xBaTOpHANbHAS ), MOHTOJIOUIHAS
(a3maTcko-amepuKaHckas). Bpems u mytu
paccesieHHs YesoBeKa 1o TUIaHeTe.
EnunctBo yenoBedyeckux pac. Hayunas
HECOCTOSITEIbHOCTh Pacu3Ma.
[TprcnocobaeHHOCTh YeloBeKa K Pa3HbIM
YCIIOBUSIM OKPYXKAIOILIEH

PackpbIBaTh cojiepxaHie TEPMUHOB U
MOHATHUI: paca, pacoreHes, pacusm,
COLIMAJIbHBIA TapBUHU3M. XapaKTepU30BaTh
NPU3HAKH OOJIBIINX pac YeIoBeKa:
€BPOTICONTHOM (€Bpa3HIICKOI), aBCTpasIO-
HErpOMIHOM (3KBAaTOpUAJIBHOMN),
MOHTOJIOUHOM (a3MaTCKO-aMEPUKAHCKOM).
BEISBISTE TPUYUHBI BOZHUKHOBCHHS
YeJIOBEUECKUX pac.
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cpensl. Biiusnue reorpadguueckoii cpenbl U
npeiida reHoB Ha MOP(OJIOTHIO U
(U3HOJIOTHIO YellOBeKa.
MexaucuumiInHapHble METO/IbI B
(buznyeckoit (OMOIOTUUECKO)
AHTPOIIOJIOTUH. DBOJIOLIUOHHAS
AHTPOTIOJIOTHSI U TTAJIEOAHTPOTIONOTHS
YEJIOBEYECKUX MOMYJIISALIHMN.
buoconnansHbie ucciae0BaHus IPUPOIBI
yesioBeka. MceiaenoBanne KO3BOMIOIUT
OHMOJIOTUYECKOTO U COITUAIBHOTO B
yenoBeke. JlemoHcTpanuu

Tabmuet u cxembl: «Packl yenoBekay.
[TpakTuyeckas pabota

«3y4eHne 3KOJIOTHYECKUX aJlanTaiun
YeJI0BEKa

[IpuBOIUTH IPUMEPHI ATANTUBHBIX
IIPU3HAKOB y MPEJICTaBUTENCH
YEJIOBEUYECKUX Pac.

[IpuBOIUTH CBUIETENIBCTBA €AMHCTBA
MPOUCXOXKIECHUS YEIIOBEUECKHUX pac.
CornocTaBsATh aIalITUBHBIE TUIIBI JIFOJIEH C
pacoBbIMU ITpU3HaKaMu. /[oka3bIBaTh
HAaYYHYIO HECOCTOSITEIIBHOCTh pacu3Ma

HToro yacoB mo Teme 10
6 ~ ~
Tema «3JKoJorus - HayKa 0 B3aMMOOTHOILICHHUSIX OPraHU3MOB M HaIOPTAHU3MEHHBIX CUCTEM C OKPYKAIOLIEH CpenoiDy
6.1 1

3apoXIeHUE U Pa3BUTHE
YKOJIOTUH

3aposkieHue 1 pa3BUTHE SKOJOTUU B
tpynax A. l'ym6onsara, K.®. Pynse, H.A.
Cesepuona, J. I' exkens,

A. Tencnu, B.H. Cykauésa. Pa3znensl u
3a1a4M 3koJ0ruu. CBsI3b SKOJIOTHH C
JIPYTUMU HayKamH.

PaCKpLIBaTb COACPKaAaHUC TCPMHUHOB U
TMOHSTUM: OKOJIOT'HUA, ayTOKOJIOI'H:A,
CHUHOKOJIOTHA, 3KOJIOI'UA COO6HI€CTB u

9KOCHCTCM, 3KOJIOTHUA BUAOB U HOHyﬂHHHﬁ.

XapakTepu30BaTh OCHOBHBIE 3TallbI
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JlemoHcTpanuu

[Toptpetsl: A. ['ymMGombAT,

K. ®@. Pynne, H. A. CeBep1ios,

2. I'ekkenb, A. Tencau, B. H. Cykaués.
Ta0munel U cxeMbl: «Pa3nensl DKOJIOTr U

3apOXKIACHUS U Pa3BUTHUS SKOJIOTHUU KaK
HayKHU.

[TpuBOAUTH MIPUMEPHI OOBEKTOB U3YUECHHUS
9KOJIOTHH.

HaspiBaTe OCHOBHBIE 3a/1a4H, CTOSIIIIHE
nepes; y4€HbIMU-IKOJIOTaMH.
YcraHaBnMBaTh B3aUMOCBSI3b 9KOJIOTHH C
JIPYTUMU HayKamMu

6.2

MeToabI SKOJIOTHH.
3HaueHHue
9KOJIOTHYECKUX 3HAHHUI
JIIS YeJIOBEKa

Metonbl akonoruu. Ilonesbie HaOIIOAEHUS.
OKCIEPUMEHTHI B SKOJIOTUH: IPUPOJIHBIE U
nabopaTtopHble. MonenpoBaHue B
3KOJIOTUU. MOHUTOPHUHT OKPYKAIOILEH
Cpenpl: JIOKAJIbHbBIA, PETHOHAIIBHBIN U
rio0anbHbIN. 3HaUEHHE SKOJIOTHYECKUX
3HAHMM JUIs1 YeIoBeKa. DKOJIOTMYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSA3EU
yesoBeuecTBa ¢ npuponou. PopmupoBanue
9KOJIOTUYECKOU KYJIBTYPHI U
9KOJIOTUYECKOW TPaMOTHOCTH HACEJICHHUS.
Hemonctparuu TaOauIbl U CXEMBbI:
«Metonbl 3xonorum», «Cxema
MOHUTOPUHIA OKPYKAIOLIEH CPEIbI».

PackpbiBaTh conieprkaHre TEPMUHOB U
MOHSTHI: TTOJICBEIC HAOIIOICHUS,
MOHUTOPHHT OKPYKalOLen CPeabl,
MOJIETUPOBAHUE, FKCIIEPUMEHT,
IPOrHO3UPOBAHUE.

XapakTepu30BaTh METO/IbI SKOJIOTUH.
[TpuBOAUTH IPUMEPHI OJEBBIX
HaOJIOACHUN B 9KOJIOTHH.

BbISBASATE 0COOEHHOCTH MOHUTOPUHTA
OKpYXKarolleil cpebl Kak METoa
JKOJIOTUYECKUX UCCIICIOBAHUM.
O60CHOBBIBaTh 3HaYCHUE IKCIIEPUMEHTOB B
HKOJIOTMYECKHUX UCCIIEeI0BAHUSAX.
CpaBHuBaTh 1a00paTOPHBIE U TPUPOIHBIE
AKCIIEPUMEHTHI KaK METO/IbI SKOJIOTHYECKUX
uccienoBanuii. OlieHUBaTh 3HAYCHHE
POTHO3UPOBAHUS

126




OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

JlabopaTopnas paboTa
«M3yd4eHrne METOI0B SKOJIOTUIECKUX
UCCIICIOBAaHUI»

KaK METOJ1a DKOJIOTHUECKUX UCCIIETOBAHUM.
O00CHOBBIBATH HEOOXOIUMOCTH
9KOJIOTMYECKHMX 3HAHHUM JUISI COBPEMEHHOTO
yeJgoBeKa

Hroro

4acoB I10 TEME 3

Tema «Opranu3Mel U cpesia OOUTaHUS»

7.1

DKOJIOTUYECKHUE 1

(bakTopsl

Okosnorudyeckue (GakTopsl U
3aKOHOMEPHOCTH UX JAECHUCTBUS.
Knaccudukarus sxogoruueckux
(hakTOpOB: aOMOTHUYECKHE, OUOTUUECKHUE,
anTpornoreHHeie. O01IKMe 3aKOHOMEPHOCTH
JEHCTBUS IKOJIOTUUECKHUX (PAKTOPOB.
[IpaBuno munnmymMma (K. Illnpenrens,

1O. JInbux). TonepaHTHOCTS.
OBpHOMOHTHBIE U CTECHOOMOHTHBIC
OpTaHHU3MBI.

JlemoHCTpauu

TaOmuIbl ¥ CXEMBI: « DKOJIOTHYECKUE
(haxkTopb.

O6opynoBanue: repdapuu 1 KOJJIEKIIMH
PaCTCHHH U XXUBOTHBIX, IPUCITIOCOOJICHHBIX
K BJIUSHUIO Pa3IUYHBIX SKOJIOTHICCKUX
(dakTopoB

PackpriBaTh conepkaHne TEpPMUHOB U
TOHATHI: SKOJIOTHUECKUI (DaKTop,
OMOJIOTUYECKUI ONITUMYM,
OTPaHUYUBAIOITUHN (JINMHUTHP YOI )
dakrop.

KnaccudunupoBath 3K0I0THUECKUE
(bakTOphI MO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e 3aKOHOMEPHOCTH
JENUCTBHSI DKOJIOTHIECKHUX (DAKTOPOB.
O060CHOBBIBATH JCHCTBHE 3aKOHA ONITUMYMa
Y 3aKOHA OTPaHUYMBAIONIECTO aKTopa.
[IpuBOAUTE NPUMEPBI: WILTFOCTPUPYIOLIHE
JeNCTBHE MPaBUJIa MUHUMYMa,
OTpaHUYMBAIOIIETO (haKTOPa,
ABPUOMOHTHBIX U CTEHOOMOHTHBIX
OpraHu3MOB

127



7.2  AOuoTtmueckue
¢dakropsl. CBeT Kak
DKOJIOTMYECKUI
daktop

AOunoTtndeckne GpaKkTOpHI.

CBeT Kak HKOJIOrMYeCKHit

dakTtop. JleiicTBrEe pa3HBIX

Y4aCTKOB COJTHEYHOTO

CIIEKTpa Ha OPTaHU3MBI.

DKOJIOTUYECKHE TPYIIIBI

pacTeHU U KUBOTHBIX 11O

OTHOIIICHUIO K CBETY.

CurnanbHas pojib CBETA.

doTonepruoausm.

Jemonctparun TaOauie: u

cxembl: «CBETOBOM

CIIEKTP», «IKOJIOTUYECKHE

TPYIIIbI )KUBOTHBIX 10

OTHOILLIEHHUIO K CBETY».

O6opynoBanue: repbapuu

CBCTOJIIOOUBBIX,

TEHENOOUBBIX U

TEHEBBIHOCITUBBIX

pacTeHHUii; CBETOJIFOOUBEIE,

TEHETI0OUBBIC U

TEHEBBIHOCIIUBbIE
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KOMHATHBIE€ PACTEHUS.
JlaGoparopnas pabora

«BpIsIBIIEHHE TTPUCITOCOOICHHIA
OpPraHU3MOB K BIIUSIHUIO CBETa»
PackpbIBaTh coliepkaHue TEPMUHOB U
MOHSITHI: CBET, (pOTONEPHUOAU3M.
XapaKkTepHu30BaTh JEHCTBHE CBETA KAK
HKOJIOTUYECKOTO0 (pakTopa.
CpaBHUBaTh JEHUCTBUE PA3ZHBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa

Ha OPTaHU3MBI.

BoISBIISITE 0COOEHHOCTH CTPOCHUS U
KU3HEACATETFHOCTH PACTEHHM pa3HBIX

9KOJIOTHYCCKUX T'PYIIII 110 OTHOIICHUIO K

CBETY (CBETOIFOOMBEIC, TCHETFOOUBEIE,
TEHEBBIHOCJIUBBIE).

IIpuBOAUTE NIPUMEPHI PACTEHUH PA3HBIX
DKOJIOTMYECKUX TPYIIIL [0 OTHOLIEHUIO K

CBETY.
BbIsSBISATE 0COOEHHOCTH CTPOEHUS U

KU3HEEATEIIbHOCTH JKMBOTHBIX Pa3HBIX
HKOJIOTMYECKHUX TPYII MO OTHOUICHUIO K
CBETY (AHEBHbIE, CyMepeUYHbIe, HOUHBIE).

[IpuBOAUTE IPUMEPHI JKUBOTHBIX
Pa3HBIX PKOJIOTUYECKUX TPYIIII 110
OTHOLLIEHUIO K CBETY.

OO0O0CHOBBIBATH 3HAUECHUE
doToneprou3Ma B )KU3HH OPraHU3MOB U
JUTSI TIPAKTUKH CEITbCKOTO XO35HCTBA
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7.3 Abuotndeckue
(hakTopsbl.
Temneparypa kax
JKOJIOTUYECKUI
dhakTop

Temneparypa kak

JKOJIOTUYECKUI

daktop. JleicTBue

TEeMIIepaTyphbl Ha

OpraHU3MBbl.

ITolikmiioTepMHBIE U

TOMOWOTEPMHBIE

OpTraHU3MBbl.

OBpUTEPMHBIE U

CTEHOTEPMHbIC

OpraHU3MBbl.

JleMoHCTpauu

TabmuIre! ¥ cXeMBbI:

«TennokpoBHbIe
KUBOTHBIEY,
«XO0JIOTHOKPOBHBIE
KUBOTHBICY.
O6opynoBaHue:
repbapuu u
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KOJUICKIINHU TEIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX
pacTEeHHI; Yyyesa MTULl U 3BEpei.
JlabopaTopnas paboTa

«BpIsBIIEHNE TTPUCTTOCOOICHUIA
OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPbD»
PackpriBaTh conepkanne TEpPMUHOB U
MOHATUI: TeMIepaTypa,
MOUKUIIOTEPMHBIE (XOJIOJHOKPOBHEIE),
TOMOMOTEPMHBIE (TETUIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, IBPUTEPMHbBIE
OpraHu3Mbl, CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALUS.

XapakTepus3oBaTh JACHUCTBUE
TEeMIIepaTypbl HA OPTaHU3MBI.
BbISBASTE OCOOEHHOCTH CTPOCHHS U
KU3ZHEAESITEIbHOCTH MOUKUIOTEPMHBIX
(XO0J0THOKPOBHBIX) U TOMOHOTEPMHBIX
(TETIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE MPUMEPBI NOWKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX ) ’KUBOTHBIX.

BbIsIBIISATE 0COOEHHOCTH CTPOCHUS U
KU3ZHEJEATEIBHOCTH TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTONYUBBIX

pacTeHUM.

[IpuBOAUTH MPUMEPHI TETUIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30yCTOUYNBBIX
pacTEeHUH.

[IpuBOIUTH IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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14 | AGuormueckue (b aKkTopHI. Bra)xHOCTB Kak SKOJOTHUECKHUH (haKkTop.
BnaxxHocTh Kak [TpucnocobneHus pacTeHHH K PacKphIBaTh COEPKAHNE TEPMUHOB
AKOJIOTUYECKHH (haKTo MO/ICPKAHUIO BOJHOTO OanlaHca. TOHSTHA: BIAKHOCTh, THAPO(UTEIL,

KHaCCI/I(bI/IKaI_II/IH paCTeHHﬁ 110 OTHOILLI€CHUIO FPII‘pO(bI/ITBI, MCBOq)I/ITBI, KCGpO(bI/ITBI,

K BoJie. [IpucnocoOnenust >k UBOTHBIX K JKUBOTHBIC: BOIHBIC, ITOJYBOIHBIC,

HN3MCHCHUIO BOOAHOTO pCKUMaA. Ha3eMHBIC.

JlemoHcTpanuu XapakTepu3oBaTh AEHCTBUE BIAKHOCTH KaK

T36J'II/II_[BI U cxeMbl: « DU3HO0IOTHYECKHUE HKOJIOTUYECKOTO @aKTopa. BBISBIATE

ajgarnTanuu )KUBOTHBIX). O60pyI[OBaHI/I€Z 0COOEHHOCTH CTPOCHUSA U

repOapuy pacTEHUH, OTHOCAIIMXCS K KU3HEACATEILHOCTH PACTEHUN pa3HBIX

rurpopuram, kcepopuram, mezoduram, AKOJIOTMYECKUX TPYIIII 10 OTHOLIEHUIO K

KOMHATHBIE PACTEHUS JJAHHBIX TPYMIL. BOJIE.

JlaboparopHas pabota IIpuBOAUTE NTPUMEPBI PACTEHUIN PA3HBIX

«AHAaTOMHUYECKHE OCO6CHHOCTI/I paCTeHI/Iﬁ OKOJIOTMYECKUX I'PYIIII IT0 OTHOLICHUIO K

13 pa3HBIX MECT OOMTaHUSD» BOJIE.
BBISIBISTE aHATOMUYECKUE U
(bu3HONIOrHYecKre MPUCIOCOOTCHHUS
KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.
[TpuBOAUTE TPUMEPBHI BOJIHBIX, TTOTYBOJAHBIX
1 Ha3€MHBIX )KUBOTHBIX

7.5

Cpenpl oOuTaHus
OpraHu3MOB

Cpenpbl oOuTaHUSI OPraHU3MOB: BOIHAS,
Ha3eMHO-BO3/yIlIHAsl, [IOYBEHHAS,
rJyOMHHAs MOANOYBEHHAs,
BHyTpUOprann3mMeHHas. ®usuko-
XUMHUYECKHEe 0COOCHHOCTH cpell OOMTaHUs
OpraHU3MOB.

PackpsiBaTh conepkanue TEpMUHA «Cpena
OOUTaHUSI.

XapakTepu3oBaTh 0COOCHHOCTH BOJTHOM,
HAa3€MHO-BO31YILIHOM, ITOYBEHHOM,
TIYOMHHO TIOJIMOYBEHHON U

BHYTPHUOPTaHU3MEHHOM cpesl OOUTaHUS.

130



OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

[Ipucnoco6ieHust OpraHu3MOB K )KH3HHU B
pa3HBIX Cpeaax.

JlemoHcTpanuu

Tabmuip! 1 cxembl: «Cpeapl 0OUTaHUS
OpPTaHU3MOBY.

O6opynoBaHue: KOJJIEKIINH KUBOTHBIX,
0o0UTAIONINX B pa3HBIX cpeaax

CpaBHMBaTh (PU3MKO-XMMHUYECKUE YCIOBUS
pa3HbIX cpes 0OUTaHUs. BBIABIATE UepThl
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K
00UTaHUIO B BOJIHOM, HA36MHO-BO3/IyIIIHOM,
[MOYBEHHOM, BHYTPUOPTraHU3MEHHOH cpefax
oOuTaHus.

[IpuBOANUTH IPUMEPHI OPraHU3MOB,
0oOMTAIOIUX B Pa3HbIX Cpeaax

7.6 | buonornyeckue
PUTMBI PackpriBaTh cojepkaHue MOHITHS

buonornyeckue putmbl. BHemHue u «OMOJIOTUYECKHAE PUTMBIY.
BHyTpeHHUE pUuTMbI. CyTOUYHBIC U XapakTepu3oBaTh OCOOCHHOCTH BHEIIHHUX,
rogu4Hbie puTMbI. [Ipucnocob6aeHHOCTD BHYTPEHHUX, CYTOYHBIX U TOJAMYHBIX
OpPTaHU3MOB K C€30HHBIM U3MEHEHUSIM OuoIornYecKux puTMoB. [IpuBOAUTH
YCIIOBUH KU3HU. IPUMEPHI POSIBICHHSI OMOJIOTHYECKIX
JleMoHCTparyu PUTMOB Y Pa3HBbIX OPTraHU3MOB.
Tabmuier u cxembl: «bruonoruueckue BBISABIIATE  WepThl  MPUCIOCOOJICHHOCTH
PUTMBI». OpraHW3MOB K CE30HHBIM H3MCHCHHSIM
O6opynoBanue: repbapuu U KOJJIEKIIMK  [yCIIOBUM JKU3HHU.
PaCTCHHI M KUBOTHBIX, 00JIaIAI0NUX OnuceIBaTh CE30HHBIC SBJICHUS B )KH3HU
YepTaMu MPHUCIIOCOOJICHHOCTH K CE30HHBIM | OPTaHU3MOB, PACIIPOCTPAHEHHBIX B CBOCH
W3MEHECHHSIM YCIIOBHH JKU3HU MECTHOCTHU

7.7

XKuznennsie popmbl
OpPTaHU3MOB

XKuznennsie popmbl opranu3mMoB. [lonsaTue
0 )KU3HEeHHOH dopme. XKuzHeHHble POopMBI
pacTeHUM: IepeBbs, KyCTapHUKH,
KYCTapHUYKH,

PackprsiBaTh copepxaHue MOHITHS
«oKu3HeHHas popma opranu3May. BeIaBIsATh
0COOCHHOCTH CTPOEHUS U

KU3ZHEAESITEIbHOCTH PACTEHUM pa3HbIX
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MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPABHI.
XKuznennsie GOPMBI )KUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, A3POOMOHTHI.
Oco0eHHOCTH CTPOCHHS U 00pa3a KU3HH.
JlemoHcTpanuu

Tabmuer 1 cxeMbl: «Ku3HeHHbIE (QOPMBI

pacTeHni», «’KuzHeHHbIe (bopMbI

PKUBOTHBIX).

O6opynoBanue: repdapuu 1 KOJJIEKIINU
pPacTEHU U KUBOTHBIX PA3TUUYHBIX
KU3HEHHBIX (HopM

KHU3HEHHBIX (HOpM.

[IpuBOAUTH IPUMEPHI PACTEHUI pa3HbIX
KHU3HEHHBIX (HOpM.

BBISBISTE OCOOEHHOCTH CTPOSHUS U
KU3ZHEEATEIBHOCTH )KMBOTHBIX Pa3HbIX
KU3HEHHBIX (POPM.

[IpuBOANUTH MPUMEPHI )KUBOTHBIX Pa3HbIX
KU3HEHHBIX (hopM

7.8

buotnueckue gpaxkropbl

buotnueckue pakropsl. Bus
OMOTUYECKUX B3aUMOECHCTBUMN:
KOHKYPEHIIHSI, XUITHUYECTBO, CHMONO03 U
ero ¢opwmel. [Tapazutusm, Koomneparus,
MyTyalli3M, KOMMEHCAIN3M
(KBapTHUPAHTCTBO, HAXJICOHUYECTBO).
Herpoduueckue B3auMoaeHCTBUS
(Tonmmyeckue, popudeckue, padbpuyeckue).
3HaueHne OMOTHYECKNX B3aUMOIEHCTBUI
JUTS CYIIIECTBOBaHUSI OPTaHU3MOB B CpeJie
oburtanwus. [IpuHIIUTT KOHKYPEHTHOTO
UCKITFOUCHHS.

JleMoHCcTpanuu

TaOmunel U cXeMbl: « IKOCUCTEMA

PackpeiBaTh coaepxaHue TEpPMUHOB U
MOHATHI: KOHKYPEHUHS, XUIITHUYECTBO,
MApA3UTU3M, MYTYIU3M, KOMMEHCAIU3M,
HeTpopHUIECKHEe B3aUMOICHCTBHS.
XapakTepHu30BaTh BHJIbI OMOTHYECCKUX
B3aMMOJICHCTBHUH.

OOBSICHITH CYIITHOCTh KOHKYPEHITUH,
XUIIHAYECTBA, [TApa3uTU3Ma, MyTyajnu3Ma,
KOMMeHcanu3Ma. [[puBoauTh npumepsl
OpPraHW3MOB, YUaCTBYIOIIUX B OMOTHUYECKHUX
B3aMMO/JICCTBUIX PA3HbBIX TUIIOB.
OueHuBaTh 3Ha4eHUE OMOTUYECKUX
B3aUMOJICUCTBUM JIJI CYIIECTBOBAHUS
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HIMPOKOJIMCTBEHHOT O JIECa», « IKOCHCTEMA
XBOMHOTO Jiecay, «llenu nuranus»,
«XumHn4aecTBOY, «Ilapazutuzmy»,
«Konkypenuus», «Cumonos»,
«KommMmencanuzm». O60pynoBaHue:
KOJUICKIIUH )KUBOTHBIX, YYACTBYIOIIUX B
Pa3IUYHBIX OMOTHYECKHUX
B3aNMOJIEUCTBUIX

OpraHW3MOB B cpejic OOUTaHMS.
OO60CHOBBIBaTh JCHCTBHE MPUHIIUIIA
KOHKYPEHTHOT'O UCKITFOUEHUS

Hroro

4acoB I10 TEME 9

Tema «IKOJIOTUs BUAOB U MOITYJIISLIHIN)

8.1

OKOJIOTUYECKHE 3
XapaKTEPUCTUKH
MOMYJISLIUHT

DKOJIOTMYECKUE XapAKTEPUCTUKHI
nomyrsnuu. [lomynsus kak
ouosnoruyeckas cuctema. Poip
HEOJTHOPOJHOCTHU Cpeibl, PUINUECKUX
OapbepoB U OCOOCHHOCTEH OUOIOTHH
BUJIOB B ()OPMUPOBAHUHU
IPOCTPAHCTBEHHOM CTPYKTYPHI
nomnysnsanuii. OCHOBHBIE TOKa3aTeNu
HOMYJISLUU: YACIEHHOCTb, TNIOTHOCTD,
BO3pacTHAas M MOJIOBasi CTPYKTYpa,
POKIAaEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIHsl.
JleMoHCTpauu

TaOmuIbl ¥ CXEMBI: « DKOJIOTHYECKUE
XapaKTepUCTUKU MOMYJIALUNY,
«IIpocTpaHCcTBEHHAs CTPYKTypa

PackpbIBaTh cosep>kaHue MOHATUS
«TIOMYJIALIUSD.

OneHuBaTh 3HaUE€HUE HEOTHOPOAHOCTHU
cpenbl, pusudeckux 6apbepoB U
ocobeHHocTel OMOJIOTHU BUIOB B
(dbopMUpOBaHUH MPOCTPAHCTBEHHOM
CTPYKTYPbI HOIYJISILIUA.

[IpuBOAUTE IpUMEpPHI NOMYISALUNA Pa3HBIX
BUJIOB PACTEHUH U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
9KOJIOTMYECKHE MOKA3aTEeNH MON YIS LUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAA U
1I0JIOBasi CTPYKTYPA, POKIAEMOCTb,
IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLus.
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IIOITYJIAIIUN, «BOSpaCTHHC IMUpaMHuIbI

TTOITYJIAITUH )
8.2 DKOJIOTHYECKas DKoJIoruyecKas CTPYKTYypa nOoImyJIAIuu.
CTPYKTYypa O1eHKa YUCICHHOCTH IMOITYJIAIINH.
[MOITYJIAIIUU. I[I/IHaMI/IKa MOIyJsiuKU U eé PETYIIALNA. PaCKpI:-IBaTB COoZepKaHNE TEPMHUHOB U
Z[I/IHaMI/IKa InonyJjinunu H buortnueckuit IMOTCHIOHAJI IIOITYJIAINUH. [HOHSITUM: JUHaMHUKa ITOIYJISNH,
eé peryianuAa MO,Z[GJII/IpOBaHI/Ie JAUHAMHUKHU ITOITYJIAIUUA. OHMOTHYECKHUI NOTEHIIMAI NOMYJISALNH,
Kpusble pocTa 4uCI€HHOCTH NOMYJISIUH. KpUBBIC BDKUBaHUS, (DaKTOPBI CMEPTHOCTH,
Kpussle BepkuBanus. Perysanus &MKoCTh cpefibl. OOBACHATH
YHMCJICHHOCTH IOIYJISALUNA: POJIb Q)aKTOpOB, 3aKOHOMCPHOCTH Pa3MCIICHUSA oco0en
3aBUCANIINX U HC 3aBUCANIIINX OT IIJIOTHOCTH. MIOIYJIAINY Ha 3aHUMAacMOn TEPPUTOPUH.
DKoJIoruuecKue cTpaTerud BUIOB (- 1 K- | OnenuBaTh OHOTHYECKHIA TIOTSHIIAAIT
crpaterun). JlemoncTpanuu Tabunie! n HOMYJIAMHA Pa3sHBIX OPTaHU3MOB.
CXCEMBI: «CKOpOCTB 3aCCJICHUA AHaJm:mpOBaTL KpHUBEBIC pOCTa
IOBCPXHOCTHU 3eMin Pa3’In4HbBIMHA YUCJICHHOCTH ITONYJISIIUN U KPUBBIE
OpraHnu3mMamMmn» BBIKUBAHUY.
OOGOCHOBBIBaTh MPUYUHBI CIICPKUBAHMUS
OHMOTHUYECKOTO MOTEHIINAA pocTa u
IIPUYUHBI BCIBIIEK POXKIAEMOCTH Y
OTACJIbHBIX OPTraHU3MOB.
[lepeuncnsate GakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YUCICHHOCTD MO YJISALIUN
paCTGHI/Iﬁ M >KUBOTHBIX. ONIUCBHIBATH
OKOJIOTMYCCKUC CTPAaTCTUH BUI0OB
8.3 Pxomormueckas HUIIIQ [Tonsatue 06 3KoJIOrMUECKOi HUIIE BUIA.  |PackpeiBaTh  coaepkaHWe€ TEPMHUHOB U
BHUIA MecTtoobuTtanre. MHOrOMEpHast MOJENIb  |[OHATHIA: IKOJIOTHYECKAsl HUIIIA, BUJ, apeal,

JKOJIOTUYECKON HUIINA

NHBAa3Us.

134




OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

JIx. M. Xatunacona. Pazmepsl
dKoJorudeckoi Humu. Ilorennuansaas u
peann30BaHHAs HUILIU.

Bun xak cucrema nomysianui. Apeanbl

BHUIOB. BI/II[BI " UX JKU3HCHHBIC CTPATCTUN.

DKOJIOTUYECKUE SKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEACHUS U MUTPALNI
KUBOTHBIX. bruosiornueckre nuBazun
Yy>KEpOAHBIX BUIOB. JleMoHCTpau
[Toptpet: dx. . XaT4nHCOH.
Taomunel U cxeMsl: «MoJIenb
sKoJiornyeckot Humm [x. .
XaTYMHCOHAY.

O6opynoBanue: repOapuu pacTEHUN;
KOJUICKIIUH )KUBOTHBIX.
JlabopaTtopnas padota
«IIpucnocobneHust CeMsiH paCTeHHUM K

XapakTepru3oBaTh MHOTOMEPHYIO MOJICIIb
sKkojorndeckor Humu Jx. M. XatuynHcoHa.
[TpuBOANTH NPUMEPHI IKOJIOTUUECKUX HUIII
pa3HBbIX BUJIOB PACTCHUMN U )KUBOTHBIX.
BBIABIATH OTIIMYKE SKOJTOTUYECKON HUIIN
BUJIa OT €T0 MECTOOOUTAHHUS.

I" padmuecku n306paxkaTb MHOTOMEPHYIO
MOJIEJb SKOJIOTUYECKON HUILIHU JIJIs1 PA3HBIX
BHUJIOB.

BrIABAATE IpUUMHBI pa3Inyui B pa3Mepax
SKOJIOTHYECKOW HUIIN Y Pa3HBIX BUIOB
pacTeHui 1 )KUBOTHBIX. AHAJTU3UPOBATH
MIPUYUHBI U TTOCTEICTBUS CMEHBI
3KOJIOTUYECKON HUIIU

pacceeHuIo»
HToro yacos no teme 9

9 Tema «IKOJIOTHs COOOIECTB. DKOJIOTHUECKHUE CHCTEMBI»
9.1 1

CoobmecTBo
OpPraHU3MOB - OMOLIEHO3

CooOurecTBa opranu3mMoB. buoiienos u
ero cTpykrypa. CBs3u MeXIy
OopraHu3MaMu B OHOIIEHO3E.
JleMoHCTpanuu

Tabnuup! u cxemsl: «CTpyKTypa

PackpriBaTh cosiepikaHre TEPMUHOB H
ITOHSATHI: OMOIIEHO3, OMOTOII.
XapakTepu3oBaTh OMOIIEHO3 U €T0
CTPYKTYPBI: BUIOBYIO, IPOCTPAHCTBEHHYIO,
TPO(PUIECKYIO.
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6I/IOI_ICH033)), «DKocucTemMa
IMUPOKOJIHUCTBCHHOTI'O JICCA), «DKocucTema
XBOMHOTIO JIecay

[lepeuncnsaTe U NPUBOIUTH PUMEPHI
CBsI3€il MEXy OpraHu3MamMu B OUOIIEHO3€e

9.2

DrocucremMa

DKocHUCTEMA KaK OTKPBITasi CUCTEMA
(A.JIx. Tencnun). @yHKIIMOHATBHBIE OJIOKH
OpPraHU3MOB B SKOCHUCTEME: IPOIYIIEHTHI,
KOHCYMEHTBHI, pelylieHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1enu u ceTu.
AOGuoTtuueckue 010ku skocucteM. [1ouBbI 1
WJIBI B 9KOCUcTEeMax. KpyroBopot BeIiecTB
Y TIOTOK PHEPTUH B IKOCUCTEME.
JHemonctpanuu [loprpersr: B. H. Cykaués,
A. JIx. Tencnu.

Tabmump! 1 cxembl: «DyHKITMOHAIBHBIC
TPYIIIBI OPTaHU3MOB B SKOCUCTEMEY,
«KpyroBoport BellecTB B 3KOCUCTEMEN,
«llernu nutanus (macTouIHAas,
JNETPUTHAS )».

O6opynoBanue: repbapun pacTeHHIA;
KOJUICKIIMM HACEKOMBIX; Uydelia MTHIl U
3Bepen

PackpriBaTh conepikanre TEPMUHOB U
MOHSITHIA: SKOCUCTEMA, TTPOAYIIEHTHI,
KOHCYMEHTBI, pEyLIEHTbI, TPOPUUECKUE
ypOBHH, TpopruecKue (MUIIECBBIC) LETH U
CETH.

HaspiBaTh CTpYKTypHBIE KOMIIOHEHTHI
9KOCUCTEMBI.

XapakTepu3oBaTh GYHKIUU U IPUBOAUTD
IPUMEPBI OPTaHU3MOB B 3KOCHCTEME Ha
OCHOBE UMEIOIIINXCS 3HAHUN O pACTEHUSX,
rpubax, 6aKTepusiX U KUBOTHBIX.
OnuceiBaTh KPYroBOPOT BELIECTB U MOTOK
sHepruu B skocucreMe. OOBICHITH POIb
OpPraHu3MOB B OMOJIOTUYECKOM KPYTrOBOPOTE
BEUIECTB U MOTOKE YHEPTUU.

[IpuBOIUTE IPUMEPHI OPTAHU3MOB,
3aHMMAIOIIMX pa3Hble YPOBHU TPODUUECKUX
OUPAMHU/I.

CocTaBisTh CXEMBbI MIEpeHOCca BEIIeCTBA U
SHEPIUH B HKOCUCTEMAaX (LEMU MUTAHUS).
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CpaBHI/IBaTB HaCT6I/IIIIHBIe U JCTPUTHBIC
OCIIU ITNTaHUA

9.3 | Okomornueckue OCHOBHBIE MTOKA3aTEIIN YIKOCUCTEMBI.
APaMUIBI buomacca u npoaykuus. JKOJI0THYECKUE
MUPAMUJIBI YUCEN, OMOMACChl U DHEPTHH. PackphIBaTh cofiepKaHue TEPMUHOB U
JleMoHCTpauu MOHSITHIA: TpOAYKLIUs, OuoMacca,
Tabnuiel U cxembl: « IKOJIOTHYECKast DKOJIOIMYECKasl TUPaMU/IA.
IUpaMH/Ia YUCEI, « IKOIOTUICCKaAst XapakTepu30BaTh IPaBUIIa SKOJIOIMUYECKUX
nupaMuia OMOMaccel», «IKOJIOTMYECKAs | IMMpaMUJ YUcesl, OMOMACChHl U DHEPTUM.
MUPAMUIA SHEPTUU» OOBSCHATH MPUYMHBI PA3TUINI B
MPOJYKTUBHOCTH Y Pa3HBIX IKOCHCTEM.
[IpuBOIUTH MIpUMEpPHI IPAKTUYECKOTO
MIPUMEHEHHUS IpaBUI AKOJIOTMYECKHUX
MUpaMuI.
CpaBHuBaTh OMoMaccy M IpOAyKIHIO
9KOCUCTEM CYIIH 1 MUpPOBOTo OKeaHa
94

N3menenus cooOecTs -
CYKIICCCHH

Jlunamuxa sxocucmenm.
Kamacmpoguueckue nepecmpotixu.
@nykmyayuu. HanpaBieHHbIe
3aKOHOMEpHBIE CMEHBI COOOIIECTB -
cykueccud. [lepBuuHbIle U BTOPUYHBIE
CYKIIECCUH U UX TTPUIUHBI.
AHTpPONIOT€HHBIE BO3/ICVCTBUS HA
cykneccun. KiimmakcHoe coo011ecTBo.
buopaznoo6pasue 1 moaHOTa KPyroBopoTa
BEILIECTB - OCHOBA YCTOWYHUBOCTHU
COOOIIIECTB.

PackpbIBaTh cosepkaHre TEPMUHOB U
HOHSTHI: CYKIIECCHS, KIIMMaKCHOE
COOOIIECTBO, CYKIIECCHOHHBIN PS/I.
XapakTepu30BaTh CYKIECCUM: IEPBUYHBIE U
BTOpUYHbBIE, IPUBOJIUTH UX MIPUMEPHI U
Ha3bIBaTh NPUYUHBI CMEHBI COOOIIIECTB.
CpaBHUBATh BpeMEHHbIE U KOPEHHbIE
OHMOreo1eHO3bl Ha KOHKPETHBIX MIPUMEpPax
CBOEU MeCTHOCTU. MoaenupoBaTh
pe3yNbTaThl Npouecca
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JlemoHCcTpanuu

Tabmumpl u cxemsl: «O0pa3zoBaHue 60JI0Ta,
«IlepBuuHas cykmeccus», «BoccTaHoBIeHHE
JIeca mociie moXkapa

CMEHBI OMOTEOIIEHO30B O] BIUSHUEM
AHTPONIOTEHHOTO (paKTOpa

9.5 | [Ipuponusie [ [pupoHbIE SKOCUCTEMBI.
3KOCUCTEMBI Orocucmemsl 03€p u pex. Ikocucmemvl
Mopell U oKearnos. IKocucmemvl MyHOP, PackphIBaTh CofepKaHUue TEPMUHOB U
niecos, cmenetl, Nycmolib. JIEMOHCTPAMK | [TOHATHIA: (bUTOMIAHKTOH, 300TUTAHKTOH,
Tabnuue! U cxembl: « IKOCUCTEMA APYCHOCTB.
I POKOJIUCTBCHHOI'O JICCa», «OKocHucTeMa XapaKTepI/IBOBaTB IIPUPOIHBIC 9KOCUCTEMBI,
XBOWMHOTO JIECa», « IKOCUCTEMA o3Cpar. X OCHOBHBIC KOMITOHECHTEI (Ha IIpUMEPEC
OGopynoBanue: akBapuyM Kak MOJENb| 03epa, XBOWHOTO U IMMPOKOJIUCTBEHHOTO
HDKOCHCTEMBL. aeca). OOBSICHATh MPUYUHBI Pa3IMYHON
OKCKypeHst « IKCKYPCHUS B TUTIUYHBIN OMOMAacChl IPOAYIIEHTOB U KOHCYMEHTOB B
Ouoreonenos (B 1yopaBy, Oepe3HsIK, IPUPOIHBIX DKOCUCTEMAX.
CIIbHUK, Ha CYXOJOJIbHbIN MM TIOWMECHHBIN | COoCTaB/IATh NACTOUIIHBIE U IETPUTHEIE
JIyT, 03€po, 60J0TO)» IeMH TTUTAHKUSI TPUPOIHBIX IKOCHCTEM.
[IpuBOIUTH IPUMEPHI OPraHU3MOB,
BXO/JISIIUX B COCTaB (PUTOTIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOGOCHOBBIBATh POJIb APYCHOCTH B KU3HH
Ha3eMHBIX dkocucteM. CpaBHUBATh
Ouomaccy U MPOAYKIIUIO BOJHBIX U
HA3eMHBIX SKOCUCTEM
9.6 AHTpPONIOT€HHbIE AHTPOIIOT€HHbIE sKkocucTeMbl.[PackpbiBaTh  coliepKaHUE  TEPMHUHOB U
KOCHUCTEMBI ArposkocucTemMa. ArporeHo3. Pa3nmuuuaIOHATHH:  arpO’KOCHCTEMa,  arpoLEHO3,
(arpo3aKOCUCTEMBI) MEX]ly AHTPOINIOT€HHBIMU 1 MOHOKYJIBTYpa.
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IPUPOJHBIMU YKOCUCTEMAMMU.
JlemoHcTpanuu

Tabnuibl U CXeMBbI: «ATPOIIEHO3Y,
«KpyroBopoTt BeIiecTB U MOTOK YHEPTUHU B
arporieHose». O6opynoBanue: repobapun
KYJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH.
OKCKypcusl « DKCKYpPCHUs B arpO3KOCUCTEMY
(Ha MoJIe WU B TETIMYHOE XO3SIIICTBO)»

XapakTepu30BaTh OCHOBHBIE KOMIIOHEHTBI
arpo3kocucTeMsl. [IpuBoauTs NpuMepsl
arposkocucteM. COCTaBIATh LENHU IUTAHUS
arporeHo3a. OG0CHOBBIBATh IPUUUHBI
HU3KOM YyCTOWYHMBOCTH arpoO3KOCUCTEM.
CpaBHMBATH arpO3KOCUCTEMBI U IIPUPOIHBIE
9KOCHUCTEMBI. XapaKTepHU30BaTh POJIb
YEJI0BEKA B COXPAHEHUN YCTOWYNBOCTH
arpo3KOCHCTEM

9.7

YpO03IKOCUCTEMBI.

OKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI
ypOo3KOCHCTEM.

I" oponckas dmopa u payna.
CuHaHTponU3aIMs TOPOJACKOHN (payHBbI.
buonornueckoe u Xx034iCTBEHHOE
3HAUYEHHE arpO’KOCUCTEM U
ypOOIKOCHUCTEM.

3aKkoHOMEpPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aWMOJICICTBUI OPraHU3MOB B
AKOCHUCTEMAX.

Ponb xacxaonoeo s¢ghgpexma u 6u00s-
20upuramopos (Knouesvlx 6U008) 8
@yHrkyuonuposanuu sxocucmem. Ilepenoc
SHEPTHH M BEIIECTB MEXKIy CMEKHBIMHU
AKOCUCTEMAMU. Y CTOWUYUBOCTh
OpPTaHU3MOB,

PackpriBaTh conepxaHie TEPMUHOB H
HOHSTHI: ypOosKocucTeMa,
CHUHAHTPOIHU3aIus, TopoicKas (iopa,
ropojickasi payHa, 5KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE KOMIIOHEHTHI
yp6oskocucteM. ONKCHIBaTh
OMOJIOTUYEeCKOe U XO3UCTBEHHOE 3HAUCHUE
ypOOIKOCHCTEM.

[TpuBOIUTH IPUMEPHI U OIIEHUBATH
COCTOSIHHE YPOOIKOCHCTEM CBOEH
MECTHOCTH.

BBISBISITE 0COOCHHOCTH TOPOJICKOM (hIIOPHI
U (ayHbI.

CpaBHHUBaTh YPOOIKOCUCTEMBI U
PUPOIHBIE YKOCUCTEMBI
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NOMYJISLIMA U 3KOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOIOTE€HHBIX
BO3JIEUCTBUIA.
Mexanusmol 6030eticmeus 3a2psa3HeHUl
PA3HbIX MUNO8 HA CYOOP2aAHUBMEHHOM,
OpP2aAHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBYbL
9K0N02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€lCMBUL.
MeTo10710THsI MOHUTOPHUHTA €CTECTBEHHBIX
Y aHTPOIIOT€HHBIX SKOCHCTEM.
JlemoHcTpanuu
Tabmump! 1 cxemsl: «IIpumepsl
ypOOdKOCHUCTEMY.

[Ipaktuyeckass pabora «M3yuenue U

OMHCaHue YPOOIKOCUCTEMBD.
JlabopaTtopnas padota «3yueHue
pa3zHOO0pa3rs MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX

HToro yacoB o teme

12
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10 | Tema «buochepa — rmodanbHasT YKOCUCTEMAY

10.1 buocdepa. Crpykrypa u 2 buocdepa - obmemnanerapuas 000109ka
coctaB Ouocgepbl 3emitu, TJie CyHIIECTBYET WU CYIIECTBOBAJIA
KU3Hb. PazBuTHE NIpeICTaBICHUN O

ouocdepe B Tpynax 3. 3tocca. YueHue PackpriBaTh copep:kaHue TEPMUHOB U
B.1. Beprazckoro o ouocepe. Obmactd | monsTuii: 6uochepa, JKUBOE BEIIECTBO,
onocdepsl u e€ cocTas. JKHBOe BEMECTBO | kocHOE BEIIECTBO, OMOKOCHOE BEIIECTBO,

brocdepsl 1 ero QyHKIHUH. OomoreHHoe BemecTBo. [IpuBOIUTH
HAemoncrpanuu Ioprpersr: B. 1. (GOPMYIMPOBKH OCHOBHBIX MOJIOKEHHUIH
BepHanckui, yuenus B. U. Bepnazackoro o 6uocdepe.
3. 3ioce. XapakTepu3oBaTh 001acTu 6nochepsl 1 Ux
Tabmuuet u cxemsl: «I'eocdepst 3emny, COCTaB, Ha3bIBAThH 00JIACTH

«DyHKIMH KUBOTO BEIIECTBAY pacpOCTPaHEHHUS KUBOTO BEIIECTBA B

000J109KaX 3eMJIM U BBISBIISATH TPHUNHBI
€r0 Pa3IMYHOTO pacIpeaesieHusl.
[TepeuncnsaTe GYyHKIIUN )KUBOTO BEIIECTBA
ouocdepsl (ra3oBasi, OKHCIUTEIBHO-
BOCCTAHOBUTEIbHAS, KOHIICHTPAIMOHHAS,
onoxummuueckas). [[puBoauTh nmpumMepsl
peoOpasyroIero BO3eHCTBHS )KUBOTO
BeIlleCcTBa Ha Ouocdepy.

AHaJIM3UPOBATh U OIICHUBATH
OMOJIOTHYECKYIO0 HH(POPMAIIHIO O
I00aTBHBIX SKOJOTUUECKUX MPpoodiemMax
onocdepsl, MOIy4aeMyIo U3 Pa3HbIX

HNCTOYHHKOB.
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OuenuBats Bkiag B. M. Bepuanackoro, 3.
3rocca B co3/IaHKe YueHHUs 0 onocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
ounocdepsl.
KpyrosopoTst
BEILECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsl. OcobeHHOCTH Orochephl Kak
r1106anpHOo 3KocucTeMbl. JluHamuyeckoe
paBHOBecue B 6uochepe. KpyroBopotsr
BEILECTB U OMOr€OXUMUYECKUE [IUKIIbI
(yrnepona, azota). PUTMUYHOCTG SIBIICHUIA
B Ouocdepe.

JleMoHCTpanuu

Tabmuue! u cxemsl: «I'eocdepsl

3emnn», «OyHKIIUN KUBOTO

BELIECTBAY,

«KpyroBoport azora B npupoae»,
«Kpyrosoport yriaepoza B Ipupojie»,
«KpyroBopot kuciopozaa B Ipupoae»,
«KpyroBopot Bofibl B IPUPOAE»

PackpriBaTh conmepikanre TEPMUHOB H
MOHSATHH: TI100aJIbHAsT DKOCHUCTEMA,
JTUHAMHUYECKOE PAaBHOBECHUE, KPYTOBOPOTHI
BEIICCTB, OMOTCOXMMHUYCCKHE ITHKITHI.
XapakTepu30oBaTh 0COOEHHOCTU OHOChepsI
KaK TJI00aJIbHOM 9KOCUCTEMBI.

OnpenensaTs GyHKIHIO 0Hochepsl B
obecriedeHnr OMOTEHHOTO KPYroBOpoTa
BEIIECTB Ha I1aHeTe. XapaKTepru30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIBI, YTIIEPO/Ia,
azota. CpaBHHBATh OCOOCHHOCTHU
KPYroBOpPOTa Pa3IMYHBIX BEIIECTB.
OreHuBaTh 3HaUYCHUE KPYrOBOPOTA BEILIECTB
JUTS CYIIIECTBOBAHHUS KU3HH Ha 3eMIIe.
OOBSICHATH POJIb OPTaHU3MOB B
OMOJIOTUYECKOM KPYTOBOPOTE BEIIECTB.
BBISBIIATE JUHAMHYECKOE PAaBHOBECHE
o6uocdepsl.
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[IpuBOAUTH IPUMEPBI PUTMUYHOCTH
SIBJICHUH B Onocdepe

10.3 | 3onanbHOCTS ouocepsl. 2 PackpriBaTh conepkanne TEpPMUHOB U
OCHOBHBIE OMOMBI cyliu. S30HAJIBHOCTE 6H0c¢)ep1,1, Tlousitue o TTOHSITHM: 6I/IOMBI, TyHApPa, XBOWHBIE Jeca,
YcTOMYNBOCTH onome. OCHOBHEIE OMOMBI CyILIH: TYHIpA, CMCHIAHHBIC JICCA, HINPOKOJIMUCTBCHHLBIC
6Hoc¢)epm XBOUHBIC jieca, CMEIIaHHbIE U JieCca, CTCIIM, CaBaHHBI, ITYCTBIHH,

IIAPOKOJIMCTBEHHEIE JIECa, CTEIIU, CAaBaHHBI,| TPOIIMYECKUE JIECA, BBICOKOTOPBA.
IYCTHIHHU, TPOIIMYECKHE JIeca, [Toka3pIBaTh Ha KapTe U XapaKTepU30BaTh
BBICOKOTOpbs. Knmmar, pacTUTeNnbHbIN 1 OCHOBHBIE OMOMBI CYIIIH.
’KUBOTHBII Mup 6uomoB cymm. Ctpykrypa | CpaBHUBAaTh OCOOEHHOCTH KIIMMATA, [OYB,
U (PYHKIIMS )KMBBIX CHCTEM, OLIEHKA MX PaCTUTEIFHOTO U KUBOTHOT'O MHUPA Pa3HBIX
PECYPCHOTO MOTEHIMAIA U OMOChEPHBIX O0roMOB cylu 3eMiid. BBIABIATE IPUUUHBI
(QyHKIMIA. 30HAJILHOCTHU B Ouocdepe
JlemoHCTpauu
Tabmuet u cxembl: «OCHOBHBIE OMOMBI
cymmny, «Knumarnueckue nosica 3eMiin»,
«Tynapa», «Taiira», «CmemaHHbIA J€C»,
«1InpOKOIMCTBEHHBIH Jiecy, «CTENb,
«CaBanHay, «IlycTeiH»,
«Tponnueckuii mecy.
O6opynoBanue: repbapun pacTeHUN
pa3HBIX OMOMOB; KOJUICKITUN KUBOTHBIX
Htoro gacoB 1o Teme 6
11 Tema «YenoBek ¥ OKpy  [KarOIIasi cpeaa»
11.1 2

Bo3znencTBue yeoBeka
Ha 6uochepy

DKOJIOrMYECKUE KPUZHUCHI M UX MPUYNHBIL.
BosnetictBue yenoBeka Ha 6uocdepy.
3arpsi3HEeHUE BO3AYLIIHON

PackprsiBaTh copepxaHie TEPMUHOB U
HOHATHI: aTMOc]epa, BellecTBa-

3arpsI3HUTENH,
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cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue
BOAHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Pa3pymenue noussl. Oxpana
MIOYBEHHBIX pecypcoB. M3menenue
KJIUMaTa.

JdeMoHCcTpanumn

TabauHBI U CXeMbl: «3arpsi3HeHHe

aTMocdepb», «3arpsa3HeHue
ruzpocdeprl», «3arpsa3HEHUE TOYBBDY,
«[TapHuKOBBIH 3P heKT»



buonorus. 10-11 kmaccer (yriyOn€HHBIN ypOBEHB)

NapHUKOBBINA 3 (PEKT, «0O30HOBAS IbIPay,
«KHUCIIOTHBIC TOKIN», TUApochepa,
ABTpOdUKaIsT BOTOEMOB, TIOYBA, IPO3US
MOYB, MECTUIUIBI, IKOJIOTUUECKUI KPU3HC.
AHanM3UpoBaTh AHTPOTIOTEHHBIE (DAKTOPBI
BO3JICUCTBUS Ha Ouocdepy (poJib ueaoBeka
B IIPUPO/IE) HA Pa3HBIX 3TAIax pa3BUTHUS
YeJIOBEYECKOT0 OOLIECTBA.
XapakTepu30BaTh r100aTbHbIE
HKOJIOTMUECKHE MTPOOJIEMBbL; OCHOBHbBIE
MCTOYHUKH aTMOC(EPHBIX 3arpsA3HEHMUI;
HKOJIOTHYECKHE MTPOOJIEMBI, CBSI3aHHBIC C
YBEJIMUEHUEM TPAHCIIOPTA B KPYITHBIX
ropojiax; 3BTpOoGUKAIHNIO BOJTOEMOB;
MOCIIEJICTBUS 3arPSI3HEHUS BOJI
XUMHYECKMMH BEIIECTBAMM; BO3/IEUCTBHE
4eJI0BEKA HAa TOYBEHHBIN ITOKPOB.
ApryMeHTUpOBaTh 3HaYCHUE
DKOJIOTUYECKHUX 3HAHUU B PEIICHUHU
BOIIPOCAa O MOAAEP>KAHUHU YCTOMUYUBOCTH
ouochepsl
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11.2 AHTpomoreHHOE
BO3JICHCTBUE HA
PaCTUTENBHBIN U
JKUBOTHBIN MUD.
Oxpana npupoasbl

AHTPOIIOr€HHOE

BO3JIEVICTBUE HA

PaCTUTENBHBIN U KUBOTHBIN

mup. Oxpana

pPacTUTEIBHOTO U

KUBOTHOTO MHpA.

OCHOBHBIE TPUHIIUIIBI

oxpansbl npuponsl. KpacHsie

kaHuru. Ocobo oxpaHseMble

MPUPOJIHBIE TEPPUTOPUHI

(OOIIT). boranuueckue

cajibl U 300JI0TUYECKHE

MapKH.

Hemonctparuu TaOauie! u

cxeMbl: «Oco60o

OXpaHsieMbl€ IPUPOJIHbIC

TEPPUTOPUNY.

O6opynoBaHue:

dhoTtorpadun oxpaHsIeMbIX

pacTeHU U KUBOTHBIX

Kpacnoii kauru PO,

OenepanbHas pabouas nporpamma | bruomnorus. 10-11 knaccsr (yriayOn€HHbIA ypOBEHb)

Kpacnoli kauru pernona

PackpsiBaTh conepkaHnne TEpPMUHOB U
MOHSITHI: COKpaIleHne Onopa3Hoodpasus,
OXpaHa MPUPObI, 0CO00 OXpaHseMble
npupoansie Tepputopun (OOIIT),
OOTaHUYECKUH cajl, 300JI0TUYECKUN TapK.
XapakTepu30BaTh MJIAHETAPHYIO POJIb
pacTeHul U JKUBOTHBIX.

[IpuBOANUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3/ICHICTBUS YeJIOBEKA Ha
PaCTUTEIBHBIN U )KUBOTHBIN MUD.
XapakTepu30BaTh IPUHIIMIIBI
«BceMupHOH cTpaTernu OXpaHsbl
IPUPOJBDY.

[lepeuncnsaTe 0COOEHHOCTH Pa3TUYHBIX
OOIIT.

[TpuBoaute npumepsl OOIIT,
PacroJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MpUMEpax OMacHOCTh
COKpaIieHus: OMOJIOTHYECKOTO
pa3zHooOpa3us 3emiiu.

[IpuBOAUTH IPUMEPHI PEKUX U
MaJIOYMCIICHHBIX BUJIOB PACTEHUN U
KUBOTHBIX CBOEU MECTHOCTH,
3aHec€HHbIX B KpacHble KHUTH PErMOHOB
u Kpacnyro kuury PO
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11.3

PanmonansHOE
MIPUPOJIONIOJIB30BAHNE
1 yCTOWYNBOE
pa3BHUTHE

OCHOBHBIE TTPUHITUTIBI
YCTOMUYHUBOTO Pa3BUTHS
YeJIOBEYSCTBA U
TIPUPO/IBI.
PannonannHoe
MIPUPOJIOTIOJIB30BAHNE
Y COXpaHEHHE
OMOJIOTHYECKOTrO
pazHooOpa3us 3eMIIu.
OO0mme

3aKOHOMEPH

OCTH

rI100aIbHBIX
9KOJIOTHYEC

KUX

KpHU3HUCOB.
OcobeHHOCT

u

COBpPEMEHHO

T'0 KpU3Hca

U €ro

BEPOSITHBIC

®DenepanbHas pabouas nporpamma | buomnorus. 10-11 knaccsr (yriayOn€HHbIN ypOBEHb)

MTOCIIC/ICTBUSI.

Pa3BuTHe MeTOMIOB MOHHUTOPHMHTA
pPa3BUTHUS OINACHBIX TEXHOTEHHBIX
IPOIIECCOB.

CucmemHule uccie0o8anus nepexooa K
pecypcocbepezatoujeli u
KOHKYPEeHmMOCNOCOOHOUL dHep2emuxKe.
Buonoeuueckoe paznoobpasue u
ouopecypcwi. Hayuonanvhoie
unghopmayuonmnsie cucmemsi,
obecneuusaroujue 00Cmyn K ungopmayuu
1O COCMOAHUIO OMOENIbHBIX U008 U
akocucmem. OCcHOBbI IKOpeaburumayuu
aKocucmem u cnocobos 6opvovl ¢
OUONOBPEHCOCHUAMU.

Pexoncmpyxyus mopckux u HazemHvlx
9KOCUCTNEM.

PackpriBaTh conep>kanre TEPMUHOB H
MOHATHI: PAallMOHAIIBHOE
MIPUPOIOIIOJIB30BAHHUE, YCTOUYUBOE
pa3BHUTHE, TPUPOJIHBIC PECYPCHI,
AKOJIOTHYECKHH CIIe/.

XapakTepu3oBaTh OCHOBHBIC TPUHITUIIBI
YCTOWYMBOTO Pa3BUTHS YEIOBEUSCTBA H
TIPUPOJIBIL.

OnuceiBaTh HEUCUEPIIACMBIC U

ncyepIiaeMble MPUPOJIHbIE PECYPCHI,
MOTYEPKUBasi OTHOCUTEIHHOCTh
HEUCYEPIAeMOCTH MIPUPOIHBIX PECYPCOB;
XapaKTepU30BaTh MPOIIECCHI UX
BO3HUKHOBEHHUS U YCIIOBUS CPEJIbI,
IPUBOJIAIINE K UX (DOPMHUPOBAHUIO.
PackpbiBaTh ipo06IIeMbI palliOHAIBHOTO
MIPUPOAOIIOJIB30BAHUS U HAXOAUTh MYyTH
UX pelIeHUs
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JleMoHCTpanuu

Taomunel 1 cxeMsl: «Mojienu
YIPaBISIEMOI0 MUPAY

Hroro vacoB o teme 6
PesepBHOE Bpems 8
OBILEE KOJIMYECTBO 102
YACOB I10 TTPOTPAMME

147



