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Bbuonorus. 10—-11 knaccel (yriy0n€HHBIN YPOBEHB)

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo 6MoOJOTHHM Ha YPOBHE CpeaHETo o0Iero oopasoBaHus pazpadoTaHa
Ha ocHoBe DenepanbHOro 3axkoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuH B
Poccuiickoit ®enepanuny, PI'OC COO, Konnenuuu npenoaaBadus yaeOHOTo mpeameTa
«buronorus» U OCHOBHBIX TOJIOKEHUN PeaepaibHOM paboyueit mporpaMMbl BOCIIUTAHHMS.

VYyeonsiii npeamer «buonorus» yriny6néaHoro yposHs uzydenus (10—11 knaccsr)
SBISICTCS. OJHWM U3 KOMIIOHEHTOB TIpeaMeTHOW oOmactu «EcTecTBeHHO-Hay4YHBIC
npeametb». CornacHo nonoxeHusMm ®I'OC COO npoduiibHble yueOHbIE MPEIMETHI,
n3y4yaeMble Ha yIiIyOJIEHHOM YpOBHE, SIBISIOTCS criocoooM auddepeHuanuu 00yueHus
Ha YpPOBHE CpeaHEero o0miero o0pa3oBaHus W MPU3BaHbI 00ECIICYNTH MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIINM, CPEAHUM OOIIKM, CPETHUM MPO(HECCUOHATHLHBIM U BBICIIIUM
obpazoBaaneM. B TO ke BpeMs KaKIbIi W3 dTUX YYCOHBIX MPEAMETOB JTOJDKCH OBITH
OPHUEHTHPOBAH HAa TPHOPUTETHOE pEIICHHWE OO0pa30BaTEIbHBIX, BOCIHTATEIBHBIX U
pPa3BUBAIOIIUX  3a/a4, CBSI3aHHBIX C  MpoQopUeHTalueld  OO0ydalolmuxcsi U
CTUMYJINPOBAHUEM HMHTEpeca K KOHKPETHOH 00JacTH HayYHOTO 3HAHUS, CBSI3aHHOTO C
Ouosnorue, MEIUIIMHOM, SKOJIOTHUEH, TICUXOJIOTHEH, CHOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma 1o Owmoyiormu MaéT TPENCTaBICHHWE O IETd W 3a7adax H3YICHHS
yueOHoro npeameta «buosorus» Ha yriyOoJl€HHOM ypOBHE, OmpenessieT 00s13aTeIbHoe
(MHBapHAHTHOE) TPEIMETHOE COJAEPKAHHWE, €r0 CTPYKTYPHpPOBAaHHWE IO pasaenaM Hu
TeMaM, paclpejielieHne IO KJlaccaM, PEeKOMEHIYeT IOCIIeOBATEIbHOCTh H3yUCHUS
y4eOHOT0 MaTepuaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH
y4eOHOro MpoIiecca, BO3PACTHBIX OcoOeHHOcCTel oOydaromuxcsa. B mporpamme mo
OMOJIOTUY peaTu30BaH MPUHIIUI MTPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTMM Ha YPOBHE
OCHOBHOTO 00111ero o0pa3zoBaHus, 0iaroaaps 4emy MpocMaTpUBAETCSl HAIPaBICHHOCTh
Ha TOCIEAYIOIee pa3BUTHEC OWOJOTWYECKUX 3HAHWH, OPHCHTHUPOBAHHBIX Ha
dbopMHpOBaHNE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIICHHUS,
MIPEICTABIICHUIA O 3J0POBOM OOpa3e JKM3HH, Ha BOCITUTAHUE OCPEKHOTO OTHOIICHUS K
OKpYJKarole MpupogHON cpeae. B mporpamme mo OHOMOTHM TakXKe TOKa3aHbBI
BO3MOXKHOCTH yueOHOT0 TipeameTta «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO
K IUIJAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W TIPEIMETHBIM pe3yjbTaTaM
o0y4eHus u B pOpMUPOBAaHMN OCHOBHBIX BHJIOB yU4e€OHOMO3HABATEIHLHOM JACATEIHHOCTH
oOyyJaroumxcsi 0 OCBOCHHUIO COJEpP>KaHUS OHOJOTMYECKOro OO0pa3oBaHUs Ha ypOBHE
CpeaHero o0Iero oopa3oBaHuUs.

VYuebuniii mpeamer «buonorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUS
3aBepIIaeT OMOJIOTHYeckoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U
yrayOjeHue 3HaHWKM OOYyJaromuxcsl O JKMBOW TPHUPOJIEC, OCHOBAX MOJICKYJIIPHON H
KJIETOYHOW OMOJIOTUH, SMOPHOJIOTUM W OWOJIOTMH Pa3BUTHUS, TCHETHUKH, CEJICKIIHH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.
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N3yuenne yuyeOHOro mnpenmera «buonorus» Ha  yriyOJIeHHOM  YpPOBHE
OpPUEHTUPOBAHO HA TOATOTOBKY OOYYalOIIMXCS K TMOCIEAYIOUEMY MOJIYYEHHUIO
OMOJIOrMYecKoro 00pa3oBaHUs B By3aX M OpPraHU3AIMAX CPEIHEr0 MPodheCCHOHATBHOTO
obpazoBaHusi. OCHOBY €ro Cojep)KaHHUsl COCTaBJISET CUCTEMa OMOJIOTHYECKUX 3HAHUH,
MOJYYEHHBIX MPU M3YYEHUU OOYYAIOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX
paszesioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 0o0Iero oopasosanusi, B 10—11 kmaccax atu
3HaHUS MOJIy4aroT pa3BUTHE. Tak, paCIIMPEHbI U YIIIyOJIeHbl OMOJIOTHYECKUE 3HAHUS O
pacTEeHMSIX, JKMBOTHBIX, TIpuOax, OakTepusix, OpraHu3Me 4YeJOoBeKa, OOIIUX
3aKOHOMEPHOCTSX JKM3HM, JOMOJHUTEIBHO BKJIIOUEHBI OHOJIOTMYECKUE CBEJACHUS
MPUKIIATHOTO U MIOUCKOBOI'O XapaKTepa, KOTOPhIE MOKHO MCHOJIb30BATh KaK OPUEHTHUPHI
JUISL TIOCJIeTYIOIIETo BhiOopa npodeccru. Bo3MokHa TakkKe MHTErpaIus OMOJIOTMIECKUX
3HAHUU C COOTBETCTBYIOIIUMHU 3HAHUSAMH, MOJTYICHHBIMU 00yJarOITUMHUCS MPU U3YICHUN
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1O OHOJOTUHM OTPAKa€T CUCTEMHO-YPOBHEBBIM U
HBOJIFOLIMOHHBIN MOAXO0/IbI K U3y4eHUI0 ononoruu. CoraacHO UM, U3y4alOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XAPAKTEPHBIE I JKUBBIX CHCTEM pPa3HOrO YPOBHS OpraHU3alMH,
HBOJIIOIIMU OPTaHUYECKOr0 MUpa Ha 3eMJle, COXpaHEeHHsI OMOJIOTMYECKOT0 pa3HOO0pa3us
wianetsl. Tak, B 10 knacce u3y4yaroTcsi OCHOBBI MOJIEKYJIIPHON U KJIETOUHOM OMOJIOTHH,
AMOpPHUONOTUM U OWOJIOTMM PA3BUTHUS, TEHETUKHM U CEJIEKUHUH, OUOTEXHOJOTUU U
CUHTETUYECKON OWOJIOTUH, AKTYaM3UPYIOTCSd 3HaHUS OOydarommxcs Mo OOTaHUKeE,
300JI0TUH, aHATOMUH, pu3nosiorun yenoeka. B 11 kimacce usydarorcs 3BOJIIOLIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCIeYUTh OCBOCHUE 00YYaIOIIUMUCS
OMOJIOTMYECKUX TEOPUM U 3aKOHOB, WJACH, MPUHIIUIIOB U MPABUJ, JICKAIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAyYHOM KapTUHbBlI MHUpa, 3HAaHUM O CTPOCHMUH,
MHOI00Opa3 U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJslud, OHOIIeHO3a,
HKOCHUCTEMBI, O BBIIAIOIIUXCSI HAYYHBIX TOCTUKEHHSIX, COBPEMEHHBIX UCCIEAOBAHUAX B
OWOJOTHHY, TPUKIANHBIX acleKkTax Ouoyiormueckux 3HaHuil. [ns pa3BuTus u
nojiep>KaHus HHTEpeca o0yJaromuxcs K OMOJIOTHH HApsIy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUYECKOT0 MaTeprasa B COJCPKaHUH MPOTPAMMBI TI0 OUOJIOTHH TIPETyCMOTPEHO
3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS W PA3BUTUS TOW WJIM MHOM 00JacTu OMOJIOTHH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B PEIICHUE BaXKHEUITUX
OMOJIOTMYECKUX M DKOJOTHUECKUX IIPOOJIEM.

Ilens u3yueHnust ydeOHoro mpemmera «buosorus» Ha yriayOon€HHOM YpOBHE —
OBJIaJIcHUE OOYYarOIIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aluu
JKUBBIX CHUCTEM Pa3HOr0 paHra ¥ MPUOOpETeHHE YMEHUM MCIOJIb30BaTh I3TH 3HAHUS B
dbopMUpOBaHUM HHTEPECA K OnpeAeaEHHON 00acTu MpodhecCHOHAIBHOM eI TSILHOCTH,
CBSI3aHHOM C OHOJIOTHMEM, WM K BbIOOpY y4eOHOro 3aBeIeHHUS I MPOJOJDKCHUS
OMOIOrMYECKOro 00pa30BaHMSL.
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JlocTixkeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHE 00YUAIOIUMHUCS CUCTEMbI OMOJIOTUUECKIX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUAX, KOHIEMUHUAX, THUIOoTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUpPA; O
CTPOCHUH, MHOTOOOPAa3UH U OCOOCHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKa, OpTaHU3M,
NOMYJISKA, BUJ, OUOTeOLIeH03, Orocdepa); O BHIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
WCCJICIOBAaHUSIX B OWOJIOTHH; O3HAKOMJICHHE OOYYalONIUXCs C METOJaMH TO3HAHUS
KUBOHW  TIPUPOABI:  WCCIAEAOBATEICKUMH  METOJaMH  OHOJIOTMYECKHMX  HAyK
(MOJIEKyYJISIPHON U KIETOYHOUW OMOJIOTHH, YMOPUOIOTUU U OMOJIOTHH Pa3BUTHS, TEHETUKU
U CEJICKIIUU, OMOTEXHOJOTUHN U CUHTETUUYECKON OMOIOTHHU, aJIC€OHTOJIOTHH, SKOJIOTHUH);
METOJIaMH  CaMOCTOSITEJIBHOTO ~ TPOBENCHMUSI  OMOJIOTMUECKMX  HUCCJIEIOBaHUM B
nabopaTopuu U B Ipupoje (HaOI0IeHue, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHHe  OOyYaroUUMHUCA  YMEHUSIMH: CaMOCTOSITEIbHO ~ HAaXOJUTh,
aHaJU3UPOBaTh U UCIIOJIB30BaTh OWOJOTHYECKYI0 HMHGOPMAIMIO; TOJb30BATHCA
OMOJIOTUYECKON TEPMUHOJIOTHEH U CHUMBOJIMKOW; yCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OWOJIOTUU U COLMATBLHO-DPKOHOMUYECKUMU U 3KOJIOTHYECKUMU MPOoOIeMaMu
YEeJIOBEYECTBA; OILICHUBATh IMOCJEACTBUS CBOEH JEATENIBHOCTH 10 OTHOIICHHIO K
OKpY>Kalollel MpUpOHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3J0POBBI0 OKPYKAIOIINX
Jaojed; OOOCHOBBIBATH UM cOOMIOAATh Mepbl  NPO(PHIAKTUKA  HH(PEKIIMOHHBIX
3a00eBaHUi, TMpaBujia TOBEJIEHUA B TMpUpoJe U obecreueHus Oe30MacHOCTU
COOCTBEHHOM JKM3HENESITEIbHOCTH B YPE3BBIUAWHBIX CHUTYaAllUSX MPUPOJHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIC HAy4YHbIE OTKPBITUS B
obyacTu OMOJIOTUM; Pa3BUTHE y OOYYAIOIIMXCA HMHTEIUICKTYaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJIAIOIITUMUCS OTKPHITUSIMUA U COBPEMEHHBIMU
UCCJEIOBAHUSIMU B OMOJIOTHMH, pEUIaeMbIMM €10 Tpo0iemMamMu, METOAOJOruen
OMOJIOTUYECKOTO MCCJIEIOBAHUS, TPOBENCHUS HKCIEPUMEHTAIBHBIX WCCIICIOBAHUM,
peleHusi OUOJOTMYECKUX 3a7ad, MOJICIUPOBAHUS OHOJOTMYECKUX OOBEKTOB W
MIPOIIECCOB; BOCIIUTAHUE Y OOYUAIOIIMXCS IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIC B
IEJIOM U K OTHCIbHBIM €€ OOBEKTaM U SIBICHUSAM; (POPMUPOBAHUE IKOJIOTHUECKOM,
IF€HETUYECKOM TPAaMOTHOCTH, OOIIEH KyJIbTYyphbl MOBEACHUS B TPHUPOJIC; WHTErpaluu
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue OOYYarOIIMMHUCS KOMIIETEHTHOCTH B paIrMoHAIIBHOM
PUPOOIIOIH30BaHNU (COOII0IEHNE TTPaBUJI MIOBEICHUS B IPUPOJIC, OXPAHBI BUJIOB,
AKOCUCTEM, OHOChephl), COXpaHEHUU COOCTBEHHOTO 37I0POBbS U 3/I0POBBS
OKpY’KaroluXx Jtojiel (co0moaeHus Mep npoduiiakTUKK 3a00JIeBaHU, 0OecrieueHre
0€30MacHOCTH KUZHEIEATEILHOCTH B UYPE3BBIUAHHBIX CUTYAITUSX MPUPOTHOTO U
TEXHOT€HHOTO XapakTepa) Ha  OCHOBE WCIIOJI30BAHUSI  OMOJOTHYECKUX

3HAaHUU u YMEHUM B MOBCEIHEBHOW KU3HU; CO3JAHUE YCIOBUM IS
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OCO3HAHHOT'O BBIOOPA 00YYAOIIMMHUCS MHINBUAYAIbHOW 00pa30BaTeIbHOM
TPaEKTOPHH, CIIOCOOCTBYIOIIEH MOcaeayomeMy IpodecCHoHaATEHOMY
CaMOOIIPE/ICIICHHUIO, B COOTBETCTBUY C HHIUBUYaIbHBIMA HHTEPECAMHU U
OTPEOHOCTSIMH PETHOHA.
OO011ee YKCII0 YacoB, PEKOMEHIOBAHHBIX JUIS M3y4YCHHsI OMOJIOTHH Ha YTITyOJICHHOM

ypoBHe, — 204 yaca: B 10 knacce — 102 yvaca (3 yaca B Henento), B 11 kimacce — 102 yaca
(3 yaca B HezeIIO).

Ot6op opraHu3anuoOHHBIX (OPM, METOJAOB M CPEACTB OOydYeHUS OHOJIOTHH
OCYIIECTBIISIETCS. C Y4€TOM CHEIU(PHUKKA €ro COACpKaHWS M HampaBICHHOCTH  HA
OpOJOJDKEHHEe  OMOJIOTHYECKOTO  O0pa3oBaHUSl B OpraHU3AlMSIX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM TPU OOYYeHHH OHMOJOTHH Ha YIIyOnEHHOM YpOBHE
SBISICTCS TIPOBEACHHE JaOOpaTOPHBIX M TMpakTHYecKuXx pabor. Taxxke ydactue
0o0ydJaronmmxcsi B BBINOJIHEHUH TPOEKTHBIX U y4eOHO-HCCIIENOBATEIbCKUX PadoT,
TEeMaTHKa  KOTOPBIX  OMNpEACNSIeTCS  YYUTEeIeM Ha  OCHOBE  HMMEIOIIMXCS
MaTepUATbHOTEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHIA.

COJIEP)KAHUE OGYUEHUSI!

10 KJIACC Tema 1. BuoJsiorust Kak HayKa

CoBpemeHHass Ouojorus — KOMIUIEKCHass Hayka. Kparkas uctopus pa3BUTHS
ounonoruu. buosorndeckue Hayku U uM3ydaembie UMHU mpooOsiembl. DyHaameHTaIbHBIC,
MPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OuWoJOTMU B (OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYyYHOMN
kaptuHbel mupa. Ilpodeccun, cBs3aHHble ¢ Ouosiorued. 3HaueHUe OWOJOTHM B
MPAKTUUYECKOM  JIEATEIbHOCTH  4YEJOBEKa:  MEJIULHMHE, CEIbCKOM  XO3SICTBE,
MPOMBINLJIEHHOCTH, OXPaHE MPUPOJIBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JlapsuH,
V. I'apgeit, I'. Mennens, B.U. Bepnanckuit, N.I1. [TaBnos, 1.1. Meunukos,
H.N. BaBunos, H.B. Tumodeer-PecoBckuit, /[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmumsrt u  cxembl: «CBs3b OHOJOTMM C JpYyrMMH Haykamm», «Cucrtema
OMOJIOTMYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE
KuBbie cuCTeMBbl Kak MpeaMeT uzydeHusi Omosioruu. CBOWCTBA KUBBIX CHCTEM:
€OUHCTBO XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh W LEJIOCTHOCTh, CJIOXKHOCTh H

! Coneprkanue nporpamMmMsl, BHIIEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY FOCYAapCTBEHHOM nTorosoi arrecrauuu (TAA).
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YHOPSIIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3alHsl, CAMOBOCIIPOU3BEICHUE,
pa3ApaKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMu KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOUYHBINA, TKAaHEBBIM,
OpTaHU3MEHHBIN, TOMYJIAIMOHHO-BUIOBOW, JKOCHUCTEMHBIA (OMOTEOIEHOTHIECCKHUT),
ouocdepusiii. [Iporeccel, mpoucxondime B XKUBBIX cucTeMax. OCHOBHBIE NPU3HAKU
xuBoro. Ku3up kak ¢opma cyiiecTBoBaHMs maTepuu. Hayku, u3ydaroniyue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OPraHHU3ALUU.

Wzydyenne >kuBbIX cucteM. MeTtoasl Ouonornueckoil Hayku. HaGmionenue,
U3MEpPEHHE, SKCIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHsATME O 3aBUCMMON U
HE3aBUCUMOI repeMeHHOH. [lnmaHupoBanue skcnepuMeHTa. IlocTaHOBKa M IpoBepKa
runiote3. HyneBass rumorte3a. Ilonstue BBIOOpKM M €€ JOCTOBEpPHOCTh. Pazbpoc B
Oounonornyeckux JaHHbBIX. OllEHKa JOCTOBEPHOCTHU MOJTYyYEHHBIX pe3yabTaToB. [IpruunHbl
VCKAKEHHUSI pe3yIbTaTOB 3KCIepuMeHTa. [IoHATHE CTaTHCTUYECKOTO TECTA.

JleMoHCTpaIu

TaOmumpl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «bronornueckue cucreMsl,
«CBOWCTBA KMBOW MaTepUn», «YPOBHH OpraHU3alMU XKUBOW HpUpoabl», «CTpoeHue
KUBOTHOM KIIETKW», «TKaHUM JKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buocdepar, «MeToabl U3ydEHUS KUBOM IPUPOABDY.

O6opynoBanue: J1abopaTopHoe OOOpYyIOBaHHE JIS IPOBEJACHUS HAOIIOJICHUH,
U3MEPEHUN, DKCTIEPUMEHTOB.

IIpakTnueckas pabora

«Hcnonp3oBaHue Pa3’INYHbIX MCTOJ0B IIPHU N3YUCHUHU KUBBIX CUCTCM).

Tema 3. BuoJsiorust KJIeTKH

Knerka — cTpykTypHO-(QyHKIHMOHAIbHAS €QUHULA XUBOTrO. McTOpUsl OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTMH: MHUKPOCKOTHS, XpoMaTtorpadus,
anekTpodopes, METoJl MEYEHBIX aToMOB, AuddepeHuranbHoe LHEeHTpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue uxkcupoanHnvlx Kiemox. IEKTPOHHAS
mukpockonus. Koughoxanvnaa muxpockonus. BumanvHoe (npudicusHenHoe) usyueHue
KJIeMOK.

JleMoHCTpau

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

Tabmuubr u cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIM MHMKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

OOopyznoBaHue: CBETOBOM  MHKpPOCKOI, MHKpOIpenaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.
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[IpakTuyeckas padbora
«M3ydeHnne METOAOB KIETOYHOUW Ouosoruu (Xpomartorpadus, 37eKTpodopes,
nuddepennnanbioe neHTpudyruposanue, [11P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHYECKHUH COCTAB KJIETKH. Makpo-, MUKPO- M YIBTPAMUKPOIJIEMEHTHL. Bosa u eé
poib Kak pACTBOPUTENS, peareHTa, YydacTHE B CTPYKTYpPUPOBAaHUU KIIETKH,
TEIUIOperyasiuud. MuHepanabHble BEHIECTBA KIIETKH, UX OHOJOrnyeckas poib. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne  BellecTBA  KJIETKH. buonorndeckue moiaumMepbl.  benkwn.
AMWHOKUCIIOTHBIH cocTaB OenkoB. CTpyKTypbl OenkoBoil Mmosiekyinbl. [lepBuuHas
CTpYKTYypa Oelika, IenTHIHAs CBsA3b. BTopuuHas, TpeTUUHAs, YeTBEPTUYHAS CTPYKTYPHI.
Henarypanus. CsoiictBa 6enkoB. Knaccudukanusa OenkoB. buonornueckue QpyHKiuu
0enkoB. IIpuonul.

VYrneBoasl. MoHOcaxapuapl, AWcCaxapulibl, OJUTOCAXapUIbl M IMOJUCAXaPHJIBbIL.
OOmuit iad cTpoeHus U (GU3UKO-XMMHUUYECKHUE CBOMCTBA YIJIeBOAOB. buosiorudeckue
(GYHKIIUU yTIEBOIOB.

Jlumuasl. T'mapodunsHo-THApOPOOHBIE cBOMcTBa. Kiaccudukanus IUNHIOB.
Tpurnunepunsl, hochonunuabl, BOCKUA, CTepouibl. buojgornyeckrue QyHKIUU JTUMTUIOB.
OOmue cBoiicTBa OHMOJIOTMUECKMX MEMOpaH — TEKy4ecTb, CIHOCOOHOCTb K
CaMO03aMBIKAHHIO, IOJTYIIPOHULIAEMOCTb.

Hykneunnoseie kucnotel. JHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneorunsl. [Ipunnun kommnementapuoctu. [IpaBuno Yapradgda. Ctpykrypa JHK —
nBOMHas crivpaib. MectoHaxoxaenue u ouonorndeckue ¢pynkiuu [JHK. Buasr PHK.
Oynknuu PHK B knetke.

Crpoenue wmosekyinsl AT®. Makpospruyeckue cBs3u B Moisekyine ATO.
buonornyeckue Qynkuum AT®. BoccraHOBIEHHBIE NEPEHOCUYMKH, X (PYHKIUU B
kietke. /[pyeue nyxneozuompugpocghamer (HT®). CexsenupoBanue [IHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas OMOJI0THs: OMOXUMUYECKUE i OMO(PU3NIECKUE UCCIICIOBAHUS COCTaBa
U TIPOCTPAHCTBEHHOU CTPYKTYPhl OMOMOJIEKYI. Modenuposarnue cmpykmypol u QyHKYuUti
ouomonekyn u ux komniekcog. Komnvromepmuwiii Ousaiin u opeaHuyeckuii CuHmes
OUOMOTIEKYNl U UX HENPUPOOHBIX AHAO208.

JleMoHCTpaIu

[Toptpertsr: JI. Ilonunr, Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXHUBOM MPUPOIEH,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEN.
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Tabmuubr u cxembl: «llepuonuueckass TabnMIIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOAbD», «BellecTtBa B cocTaBe OpraHu3MoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKkTypbl O€IKOBOW MOJEKyNb», «CTpoeHHue MOJEKYI
yIIIeBOIOB», «CTpPOEHHE MOJEKYJ JUNUI0B», «HykiienHoBble KHCIOTB», «CTpoeHue
MOJIeKyJibl ATO».

O6opynoBaHue: XUMUYECKas IOCy1a U 000pyI0BaHHE.

JlaGoparopHas pabora «OOHapyKeHHE OEJIKOB C TOMOIIBI KAadyeCTBEHHBIX
peaxkuumn».

JlabopaTtopHas pabora «MccnenoBaHue HYKIEHMHOBBIX KHCIIOT, BBIJICJIIEHHBIX W3
KJIETOK Pa3UYHBIX OPTaHHU3MOBY.

Tema 5. Crpoenue u GyHKUMH KJIETKH

Tunsl KJIETOK: AyKapuOTHYECKast U MPOKApPHUOTUYECKAS.
CtpykTypHO(MYHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mnpokapuoTHueckod kieTku. Kierounas crTeHka Oakrepuil M apxew.
Oco0OeHHOCTH CTpOEHHUs reTepoTpOPHOM U aBTOTPOPHONU MPOKAPUOTUYECKHUX KIIETOK.
MecTo u poJsib MPOKApUOT B OMOIIEHO3aX.

CrpoeHue ¥ (YHKIIMOHUPOBAHUE SyKapUOTHUYECKOM KieTku. IlnaszmaTuyeckas
MeMOpaHa (mnasmaiemma). CTpykTypa mja3MaTudeckod MeMmOpanbl. TpaHcmopt
BEII[ECTB 4Yepe3 IIa3MaTHYecKyr0 MeMmOpaHy: maccuBHbIA (nuddysus, oOneru€HHas
muddy3us), akTUBHBIA (NEpPBUYHBIA M BTOPUYHBIA  AKTUBHBIM  TPaHCIOPT).
[Tonmynponuiraemocts MemOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. OHAOIUTO3:
MUHOLUTO3, (aronuro3. Ok301uT03. Kierounas crenka. CTpykTypa U (QyHKUIHH
KJIETOYHOM CTEHKH PacTEHUM, IpuOOB.

Huronna3sma. Ilurtozomb. [{utockener. JIBukeHue muToIasMel. OpraHoubl
kieTku. OgHoMeMOpaHHbIE OPTaHOWBI KIETKH: 3HIorutazMatudeckas cetb (JIIC),
anmapaT ['onbIku, JM30COMBI, UX CcTpoeHne U  ¢GyHKuMU. B3aumocsssp
OJIHOMEMOpaHHBIX OpPraHouA0B KiIeTKM. CTpoeHue TPaHyISIPHOTO PETUKYIyMa.
Mexanuzm wuanpaenenus benxoe 6 IIIC. CunTe3 pacTBOpuMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['mankuii (arpaHyisipHbIA) SHAOMIA3MATUYECKUN PETUKYIYM.
CekperopHast (yHkius anmapara [onbaxu. Moouguxkayus 6benkoe 6 annapame
Tonvoorcu. Copmupoexa denxos ¢ annapame Ionvoxcu. TpaHCIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbix KieTok. Knerounsiit cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOUIbI KIETKU: MUTOXOHAPUH, TNACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumdbuocenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIMA MUTOXOHJpHUI U Tuiactu. [lepBuyHbie, BTOPUYHBIE U CIIOKHbBIE
IUIACTUBI (POTOCUHTE3UPYIOIIUX FYKAPUOT. XIJIOPOIIIACTHI, XPOMOILIACTHI, JIEUKOIIACThI
BBICIIMX PACTEHUM.
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HememOpanubie opranouasl kietku CrpoeHre U (QYHKIUUM HEMEMOpPaHHBIX
opraHouioB KieTku. Pubocomsl. [Ipomesicymounvie ¢unramenmol. MUKporIaMeHTHI.
Axmunosvie Mmukpoguiamenmsi. MblllIEUHbIE KIETKU. AKmMUHO8ble KOMNOHEHNbl
HemblueuHblx kiemok. Mukporpy6ouku. Knerounsiii nentp. CTpoeHUE U JBUXKEHUE
KTYTUKOB ¥ pecHHYeK. MukpoTpybouku 1mromia3mel. LleHTpuons.  benku,
aAccoyuupoB8anHuvle ¢ MUKpOQUIamMenmamu u Mmukpompyooukamu. Momophule benxu.

SAnpo. O6Gosouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynkuuu. SAnepHsiit 6enkoBblii MaTpuke. [IpocTpaHcTBEHHOE PacoioKeHHE XPOMOCOM
B uHTEep(ha3HOM siApe. Dyxpomamun u cemepoxpomamur. benku XxpoMaTnHa — TUCTOHBI.
Junamuxa adepnou obonrouku 6 mumose. Aoepuwiii mpancnopm.

Knerounsle BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapHUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu

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

Tabmups! u cxemsl: «CTpoeHUE HYKApUOTUUECKOHN KIETKU», «CTpoeHue KUBOTHOM
KIIETKN», «CTpOeHHE pPaCTUTENBbHOM KIETKW», «CTpoeHne MHUTOXOHApPUW», «SAapoy,
«CTpoeHHne MPOKAPUOTUIECKOUN KIIETKI.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, MHKpPOIpenaparbl  pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaTbl 0aKTepUualbHbIX KIETOK.

JlabopaTopHas pabora «3ydenne cTpoeHus KJIETOK Pa3IMYHBIX OPTAHU3MOBY.

[IpakTuueckas pabota «M3yueHne CBONCTB KIETOYHOW MEMOpaHbD».

.Ha6ODaTODHa$I pa60Ta «HCCJ’ICI{OB&HHG IrasmMoJim3da MW ACIIJIa3MOJIM3a B
PACTHUTCIIBHBIX KICTKAX».

HDaKTI/IqCCKaH pa60Ta «HSY‘ICHI/IG ABMIKCHUS LUTOINIA3MbI B PACTUTCIIBHBIX
KJIICTKax».

Tema 6. O0OMeH BelecTB M NpeBpaLleHie JHEPIHU B KJIeTKe

AccuMunAAsT M AUCCUMUWIISIITUSL — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIECTB: aBTOTPO(HBIA M TreTepoTpodHBIA. YdYacTHe KHCIOpPOoJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe oodecrnedyeHue kietku: npespaiieHue AT® B 0OMEHHBIX
nporeccax. DepMEeHTATUBHBIN XapaKTEP PEAKIMM KICTOYHOTO MeTaboIM3Ma.
depMeHTHI, UX CTPOCHME, CBOMCTBA M MexaHu3M JeictBus. Kodepmentsl. Otnnuus
dbepMEeHTOB ~ OT  HEOPraHWMYECKUX  KaTalau3aTopoB.  benku-akTuBaTopel  H
OCJIIKUUHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUN OT pPa3IUuyHBIX
(bakTopoB.

IlepBu4HBINM CUHTE3 OPTaHUYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU
U oxkcueenHwvlll pomocunmes y oaxmeputi. Ceemocobuparoujue nuemeHml U NUSMeHmbol
peakyuonno2o yeumpa. Ponb XxjoporutactoB B mpoiiecce gorocuHTe3a. CBeToBas u
TeMHoBas ¢pasbl. Pomoovixanue, C3-, Ca- u CAM-munwvt pomocunme3sa. IIpoiyKTUBHOCTD
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dboTtocunTe3a. BiusHue pazauuHbX (PAKTOpPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dotocunHTE3A.

XeMmocuHTe3. PazHooOpasue OpraHn3MOB-XEMOCHHTETHKOB: HUTpUDULIHUPYIOLINE
OakTepuu, IKene300aKTepuu, CepoOaKTEpPUH, BOJOPOJHbIE OaKTEpuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHBIE oOpraHm3Mbl. Bumbl Opoxkenus. I[IpomykTel OpokeHHUS © HX
UCIIONb30BAaHUE  YEJIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl HEpPreTHYeckoro odOMeHa. [loAroToBUTENbHBIN
yTan. ['mukonu3 — 6eCKUCIOPOAHOE PACUICINIEHUE TIIIOKO3bI.

buonornyeckoe okuclieHHE, WM KIETOYHOE JibIXaHue. Poilb MUTOXOHIpUN B
nporeccax Ouosornyeckoro okucieHus. Lluknmueckne peakuuud. OKHUCIUTETHHOE
dbochopunupoBanue. Iuepeus membparnoz2o epaduenma npomonos. Cunmes ATD:
paboma npomonnou AT@-cunmasvl. [IpenmyinecTBa a3poOHOTO MyTH 0OOMEHA BEIIECTB
nepea aHa’dpoOHbIM. D(HPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JleMoHCTpaIn

[Toptpersr: k. Ilpuctmm, K.A. Tumupsazes, C. H. BuHorpaackui,

B. A. Ourensrapar, [1. Murtuenn, I'.A. 3aBap3uH.
Tabmuipt u cxembl: «DoTocuHTE3», «DHEpreTudeckuit oOmen», «buocuHTE3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHHe: CBETOBOM MHMKPOCKOI, OOOpyAOBaHHWE MJii MPUTOTOBICHUS

ITOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIApaTOB.

JlabopatopHas pabora «/3ydeHne KaTaJIuTUYECKOW aKTUBHOCTU (epMEeHTOB (Ha

IpUMEPE aMUJIA3bl UM KaTadasbl)y.

JlabopaTtopHas pabora «M3ydeHue (epMEHTATUBHOTO PACIICIUICHUS TMEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX M )KHBOTHBIX KIICTKAX).

JlaGoparopHas padota «CpaBHEHHE MTPOILIECCOB (DOTOCUHTE3a U XEMOCUHTE3a.

JlabopaTopHas pabota «CpaBHEHHE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBennasi uHGopMalus U peajin3anus eé B KJIeTKe

Peaknun wmatpuuyHoro cuHre3a. I[IpyHUMO KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpPUYHOTO CHHTe3a. Peanmsarus HaciaencTBeHHOW nHpopManuu. ['eHeTHaeckuit Ko,
ero cpoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. IIpuHumne! tpanckpunumu:
KOMIUJIEMEHTAPHOCTb, AHTUIIAPAJUIEIIBHOCT, ACUMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B Omocuntese Oenka.
VYcenoBust buocunTesa 6enka. KogupoBanue amuHokuciot. Posib pubocom B OMOCHHTE3e
OeJika.

10
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Cogpemennvie npeocmagnenusi o cmpoeHuu 2ewog. OpraHuzanusi reHoma Yy
MIPOKAPHUOT U DYKApHOT. Perymsius akTHBHOCTH TEHOB Y IPOKApUOT. [ nmoTe3a onepoHa
(d. Kakob, XK. Mano). MoaexynsapHvie mexanuzmul SKCnpeccuu 2eHo8 y aykapuom. Ponw
XpomamuHa & pe2ynsiyuu pabomsel 2enog. Perynsauns oOMEHHBIX MPOIIECCOB B KIIETKE.
Kiterounsiit romeocras.

Bupycel — HekneTouHnble (GOpMBI JKH3HU M oOnmratHeie mapa3uThl. CTpoeHHE
MPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiil yuxn THK-
cooepxcawux supycos, PHK-cooepocawux eupycos, baxmepuogacos. Obpamuas
MPAHCKpUnyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBaHusi uyeioBeka, >KMBOTHBIX, pactenuit. CIIN/, COVID-19,
COITMATbHBIC U MEAUITMHCKHAE TPOOIEMBI.

buoungopmamuka: ummecpayusi u ananuz oOoavuwux maccusos («bigdatay)
CMPYKMYPHBIX Ouoocudeckux oauHvlx. Hanomexwonocuu 6 oOuonocuu u meouyure.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JleMoHcTpanuu

[Toptpetsr: H.K. Konsuos, .M. iBanoBCkuii.

Tabmuiet u cxembl: «buocunre3 Oenka», «l'eHeTmyeckuit koa», «Bupycw»,
«bakTepuodarmy.

[IpakTruyeckas pabora «Co31aHue MOJEIHN BUPYCa.

Tema 8. )Ku3HeHHBbIN HUKJI KJIETKH

Krnerounslii muks, ero nepuosl u peryisiua. Matepdaza u mutos. OcodOeHHOCTH
MpoIeCCOB, TMpoTekaromux B HUHTepdaze. IloaroroBka KJIETKHM K JICJICHHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH U MOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Marpuunbin cunre3 JIHK — permmukanms. Ilpunoumner perummkanuun  IHK:
KOMIIJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAILICIIbHOCTh. MeXaHu3m
permukanun JJHK. Xpomocomel. CtpoeHne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapHOTHUIl. JMIMIIOMAHBIA W TaIUIOMAHBIA HAOOPHI
xpomMocoM. ['omonoruunsie XpoMocoMbl. [10JI0BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauy MUTO3a U TPOUCXOASIINE B HUX NPOLIECCHI. THUIIBI
murto3a. Kapuoknnes n nuTokuHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsius MUTOTUYECKOTO ITUKIIA KJIeTKHU. [IporpamMmupyemast KiieTouHasi ruoesn —
aromnTo3.

Knerounoe smpo, Xpomocombl, (QYyHKIMOHAIbHAS TEHOMHKA. Mexanusmol
npoaughepayuu, oug@epenyuposku, cmaperus u cudenu kiemox. «L{ugpposas kiemrxa» —
ouounpopmamuveckue mooenu QyHKYUOHUPOBAHUS KIIeMKU.

11
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JleMoHCTpamu

Tabmuupl u cxeMmbl: <«OKWU3HEHHBIM WUKI KIETKW», «Murosz», «CtpoeHue
xpomocom», «Pemmkanus JJHK».

O6opynoBaHMe: CBETOBOM MHKPOCKOI, MHKpompemnapaTsl: «MHTO3 B KIETKax

KOpEILKa JTyKay.
JlabopaTopHas padora «3yueHrue XxpoMocoM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopHas pabora «HabmoqeHrne MuTo3a B KJIeTKaX KOHYMKA KOpeIIKa Jyka (Ha
rOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonoruueckoe pasHooOpaszue opraHu3zMoB. OIHOKJIETOUHBIC, KOJIOHUAJIbHBIE,
MHOI'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSATEIBHOCTH OJHOKIETOYHBIX OPraHu3MOB.
baktepuun, apxeu, OJHOKJIETOYHbIE TIpUOBI, OJHOKIETOYHBIE BOJOPOCIH, ApPYrue
pOTUCTHI. KoJIOHHAIbHBIE OPraHU3MBI.

B3anmocCBA3p YacTeli MHOTOKJIETOYHOIO OpraHW3Ma. TKaHW, OPraHbl U CHUCTEMBI
opranoB. OprannsM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTelibHAs, MOKPOBHAs,
OpOBOASIIAs, OCHOBHas, MexaHuueckas. (OcoOEHHOCTH CTpoeHus, QYHKIUN u
PAcCIIONIOKEHUS TKAaHEN B OPraHaX PaCTEHUM.

TkaHu >KUBOTHBIX M 4YEJIOBEKA. THUIBI JKUBOTHBIX TKAHEH: HSNUTEIHAIbHAS,
COEIMHMUTENbHAs, MbllIeyHasi, HepBHas. (OCOOEHHOCTH CTpoeHUs, (YHKIUH U
PacIoNOKEHUS TKAaHEN B OPraHaXx KUBOTHBIX M YEIOBEKA.

Opranbl. BereraTuBHbIE U F'€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHOB XMBOTHBIX U yenoBeka. OyHKIMN OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3sMoB. Kapkac pacrtenuit. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli U BHYTpeHHUH ckeneT. CTpPOEHUE W THIIbI
COEIUHEHHUsI KOCTEH.

JIBib>KeHHE OpraHu3MoOB. J[BHXKEHHUE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOMIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTHUH.
JIBMKEeHME MHOTOKJIETOYHBIX HUBOTHBIX M YE€JIOBEKa: MbllIeuHas cuctema. Pediekc.
CkeneTHbIE MBIIIILBI U KX padoTa.

[Iutanue opranm3mos. IloriomeHue BOABI, YIVIEKHCIOrO ra3a U MHHEPAIbHBIX
BEILIECTB pacTeHUsAMM. lIuTaHne >KMBOTHBIX. BHYTPHUNOIOCTHOE M BHYTPUKIETOYHOE
nuuieBapeHue. [Inranne mo3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurensHble xenessl. [InmesapurensHas cucteMa JyeaoBeka.

Jpixanue opranu3mMoB. [[pixanue pactennii. Jlpixanue >kuBoTHbIX. J(uddy3us razon
yepe3 MoBepXHOCTh KieTku. KoxkHoe nbixanue. JlprxarenbHas moBepXHOCTh. JKabepHoe
U JIErOYHOE JbIXaHue. [[pIXaHrne NO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJOLUOHHOE
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YCIOKHEHUE CTPOCHHS JIETKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHas cHCTEMA
yernoBeKa. MexaHn3M BEHTWALMM JIETKUX Yy NTHUL U MIEKONUTAaroNMX. Peryisus
IbIXaHus. J{pIxaTenbHbIe 00BEMEL.

TpaHcnopT BelIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. Tpancnopt
BEILIECTB Yy KUBOTHBIX. KpoBeHoCHas cucrema u €€ opranbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX )KMBOTHBIX U 4desioBeKka. Cepilie, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpPOBOOOpAIICHNUs. DBONIOIMOHHBIE YCIOKHEHHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
NIO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perysnus.

Brinenenne y opranusmoB. BeinenieHne y pacTeHuil. BeinenieHHe y KUBOTHBIX.
CokpatutenbHble Bakyonau. Opranel BbiaeneHus. OunpTpanus, cekpeuuss 1 o0paTHoe
BCAaChIBaHHE KaK MEXaHH3Mbl paOOThl OpraHoB BblAesieHUs. CBs3b IMOJIOCTH Tejla C
KPOBEHOCHOW M BBIJICIUTEIBHON CHCTEMAaMU. BbIJieIeHne y TO3BOHOYHBIX KUBOTHBIX U
yenoseka. [louku. CtpoeHne u QpyHKUMOHUpOBaHHE HePpoHa. OOpazoBaHUE MOYH Y
YeJI0BEKA.

3amura y opraHu3MOB. 3allUTa Y OJHOKJIETOYHBIX opraHu3MoB. Criopsl OakTepuii
Y IUCTHl NMPOCTEHIINX. 3allUTa Y MHOTOKIETOUHbIX pacteHuil. Kyrtukyma. Cpencrtea
[TACCUBHOM U XUMHUUYECKOU 3a1UThl. DUTOHIUIBL.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M HMX IPOHU3BOAHBIC. 3alIuTa
opranuszma oT Oosie3Heil. IMMyHHast cucrema yenoBeka. KileTouHblii 1 TyMOpaibHbBIN
UMMYHUTET. BpoXa€HHbI 1 npuoOpeTéHHblil cnenuuyeckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-cellekTuBHOTO uMmmyHutera (I1. Dpmux, ®.M. bepuer, C. Tonerasa).
BocnanurensHple OTBETHI OpraHU3MOB. PosIb BpOXKAEHHOTO MMMYHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUH.

PazgpaxuMoCTh U peryisnus y opraHu3mMoB. Pa3npakuMocTh y OZHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3apaxxumocTs U perynsuus y pacteHuil. PoctoBsie BemecTBa
Y VX 3HAYCHHUE.

HepBHas cucreMa u pedaekropHas peryisiuus y XuBoTHbIX. HepBHas cuctema u eé
OTZEJBl. DBOJIOUMOHHOE YCIOKHEHHE CTPOEHHS HEPBHOW CHUCTEMBI Y JKHBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiexc u pediexkropHas ayra.
be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

I'ymopanbHas perynsiuus U S9HIOKPUHHAS CUCTEMA KUBOTHBIX U YeJIOBEKa. JKemnessbl
DHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [[eiicTBUE TOPMOHOB. B3anMOCBsI3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-runodusapHas cucrema. JleMoHCTpaluu

[Toptper: W.11. [1aBnos.

Tabmumet u  cxembl: «OOHOKJIETOYHBIE  BOJOPOCITN», «MHOTOKJIETOUYHbBIC
BOJIOpOCiny, «baktepuny, «lIpocteitmmey, «Opranbl IIBETKOBBIX pacTeHUN», « CUCTEMBI
OpPTraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe CTpOE€HHE HACEKOMBIX», «TKaHU
pactenuit», «KopHeBsie cucremb», «Ctpoenune creds», «CTpoeHHE ITUCTOBOM
MJIACTUHKWY, « TKaHU KUBOTHBIX», «CKeNeT yenoBekay, «[luiieBapurenbHas cucteMa,

13



Bbuonorus. 10—-11 knaccel (yriy0n€HHBIN YPOBEHB)

«KpoBeHocHast cucrtema», «JlpixatenpHas cucrema», «HepBHas cucreman, «Koxay,
«MpliieuHast cucremay, «BplaenuTenbHas CcUCTeMay, «ODHIOKPUHHAS CHCTEMay,
«Ctpoenne Mblb», «HMMmyHureT», «KuiedHonosocTHeIE», «(Cxema MHUTaHUus
pacteHuit», «KpoBE€HOCHbBIE CHCTEMBI MO3BOHOYHBIX KHUBOTHBIX», «CTpOCHUE TUAPHDY,
«CTtpoeHue mianapun», « BHyTpeHHee cTpoeHue 10K AeBOTo YepBsi», « HepBHas cucrema
ppio», «HepBHas cucrtema Jsrymku», «HepBHas cucTeMa MNPECMBIKAIOIIUXCS,
«HepBnas cucrema nruny, «HepBHasg cucrema muiekonutarommx», «Hepaas cucrema
yenoBekay, «Pediexcy.

O6opynoBaHHMe: CBETOBOM MHKPOCKOIN, MHUKpOIpEnaparbl  OJHOKIECTOYHBIX
OpPraHU3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUN HACEKOMBIX,
UTJIOKOXKHUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX PAacTEHUM, repOapuy pacTeHUN pa3HbIX
OT/CJIOB, BJIAJKHBIC IMIPENApPaThl YKUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIIUU
0€CII03BOHOYHBIX JKUBOTHBIX, CKEJIET ueloBeKa, 00OpyAOBaHUE MJIs JIEMOHCTpAlUU
MOYBEHHOTO M BO3YIIHOTO MUTAHMS PACTEHUH, pacIIeIVIEHHUs Kpaxmania U OeJIKOB M0
neicTBUEM (EpPMEHTOB, O00OpYyIOBaHUE MJsl JAEMOHCTPALMU OMNBITOB IO H3MEPEHUIO
YKU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX IBUKEHUN, MOJIEIN I'OJIOBHOTO
MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas pabota «l3ydyeHne TkaHel pacTeHHI.

JlaGoparopHas pabota «M3yueHue TkaHel KUBOTHBIXY.

JlabGoparopHas paboTa «/3yueHue opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB: OecTiofioe (BKJIF0Yasi BEreTaTUBHOE) U TTOJIOBOE.
Buaesl  Oecrnonoro pa3MHOXKEHUS: IOYKOBaHUE, CHOPYJAMs, (parMeHTaius,
KJIOHUPOBAHHE.

ITonoBoe pazmHokeHue. [TonoBbie KineTku, wiau rameTsl. Melo3. Ctaauu meiosa.
[ToBenenne xpomocoMm B meno3ze. KpoccuHroBep. buomormueckuii cMbICT MeHoO3a U
MOJIOBOTO mporiecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIC OPTaHU3MOB.

[IpenzapoapimeBoe pas3Butue. ['ameToreHe3 y KHUBOTHBIX. [l0JOBBIE KeIE3bl.
OOpa3zoBaHue W pa3BUTHE TMOJIOBBIX KieTokK. CmepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre W SMOpUOHAJIBHOE  pa3BUTHE  KUBOTHBIX.  CrmocoOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa o
Pa3BUTUHU OPraHU3MOB. Mopghoecenes — ooua u3 21aéHblX NpodiemM >MOPUOLOSUL.
Konyenyus mopghoeenos u mooenu mopgpozenesza. Cranuu sMOpUOTEHE3a KUBOTHBIX (HA
npuMepe Jarymku). pobGnenue. Tunel apoOneHus. /lemepmunuposarnHoe u
HedepMuHuposantoe opooaenue. bracmyna, munvi 61acmyn. Oco6EHHOCTH APOOIICHMUS
MJIEKOMTUTAIOIIMX . 3apOAbIIIEBbIE TUCTKHU (racTpyssaius). 3aKiaJKa OpraHoB U TKaHEH U3
3apOJIBIIIEBBIX JIMCTKOB. B3anmHOEe BIMSHUE 4YacTeld pa3BUBAIOIIETOCS 3apojibllia
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(oMOpHOHaNbHAs MHAYKIMS). 3akiajka IUIaHA CTPOCHMS JKUBOTHOTO KakK pe3yJbTaT
UEPapXUUYECKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha SMOpUOHANIBHOE pa3BUTHE
pa3auyYHbIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pa3Buthe *uBoTHBIX. [locTamMOpuonanbhelil nepuos. [Ipsmoe u Henpsmoe
pasButue. PazButue ¢ metamop(o3oM y 0€ClIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHME MPSAMOTO M HENMPSAMOIO PAa3BUTHS, UX PACIPOCTPAHCHHUE B
npupoze. Tumbl pocta KUBOTHBIX. DaKTOPBI PETYIIALMU POCTA KUBOTHBIX U YEIIOBEKA.
Craauu nocTaMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U uesioBeka. [leproabl oHTOreHes3a
yenoBeka. CTapeHne U CMEepPTh Kak OMOJIOTUYECKUE MPOLIECCHI.

Pasmuoxenue u pa3Buthe pactenuil. 'amerogut u cnopodur. Meito3 B ) KU3HEHHOM
ukie pacteHuil. O6pa3oBaHue crop B npoiiecce Mero3a. ['ameTorenes y pacTeHui.
On1010TBOPEHNE U pa3BUTUE PACTUTEIBHBIX OPraHU3MOB. /[BOITHOE OIUIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHui. OOpa3zoBaHUe U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISIIMA OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.
JleMoHCTpaIu

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

Tabmumet u  cxembl: «BereratuBHoe pa3MHOXEHHE», «THIBI  0Gecrojoro
pa3MHOXEHUS», «Pa3MHOXKEHME XJIAMUJIOMOHAIbDY, «Pa3MHOXEHHE  DBIJICHBIY,
«PasmHOkeHue ruape», «Menos», «Xpomocomel», «l'amerorenes», «CrtpoeHune
SUIEKJIETKHU U ClIepMaTo301/1a», « OCHOBHBIE CTAJIUM OHTOTeHEe3ay, «IIpsaMoe 1 Herpsamoe
pasBuTue», «Pa3Butne Maiickoro xyka», «Pa3Butue capanum», «Pa3BUTHE JISTYLIKW,
«JIBOMHOE OMJIOIOTBOPEHUE Y [IBETKOBBIX pacTeHU», « CTpOCHHE CEMSIH OJHOI0JIbHBIX
Y IBYJOJIbHBIX PACTCHUN», «  KM3HEHHBIN [IUKJI MOPCKOW KammyCTh», <« KU3HEHHBIN LIUKII
MXa», «KHU3HEHHBIN TUKJ TAOPOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopyzoBaHHe: CBETOBOM MHUKpPOCKON, MHUKpOIpenaparbl SHLIEKIETOK MU

CIIEpPMaTO30MI0B, MOJIEITh « LMK pa3BUTHS JATYIIIKIY.
JlaGoparopHas pabotra «M3yueHre CTpOEHHUsI TMOJOBBIX KIETOK Ha TOTOBBIX

MHKpOITpEnapaTax».
[IpakTtuueckas pabora «BbigBiIeHHME TNPU3HAKOB  CXOJCTBA  3apOAbBIIICH

ITIO3BOHOYHBIX JXUBOTHBIX).

JlaboparopHas padota «CTpoeHHE OpraHOB PA3MHOKEHUS BBICIITUX PACTCHUI.

Tema 11. 'eHeTuKa — HAyKAa 0 HACJIEACTBEHHOCTH ¥ U3MEHYUBOCTH OPTraHM3MOB
Hcropust cTaHOBIIGHUS U Pa3BUTHsI T€HETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®pwuza, T. Moprana. Pons 0TeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHETHKU. PaboThI
H.K. KonsroBa, H.. BaBunosa, A.H. benozepckoro, I'./[. Kapneuenko,
10.A. ®unmumaenko, H.B. Tumodeepa-PecoBckoro.
OCHOBHbBIC TE€HETUYECKUE TOHSATHUA U CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIC T€HbI, aJIbTEPHATUBHBIC ITPU3HAKHU, IOMUHAHTHBIN U PELIECCUBHBIA IPU3HAK,
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romMo3uroTa, rerepo3urora, 4ucTtasa JINMHUA, FI/I6pI/II[I>I, I'CHOTHUII, (1)CHOTI/IH. OcHOBHBIC
MCTOAbI TCHCTUKU FI/I6pI/II[0J'IOFI/I‘-IeCKI/II71, HHTOHOFH‘ICCKHﬁ, MOJ'IeKy.HHpHOFeHCTI/I‘IeCKI/If/'I.

JlemMoHCTpaIn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.. BaBuiios,
A.H. benozepckwuit, I'.J]. Kaprieuenko, FO.A. ®ununuenko, H.B. Tumodeer-PecoBckmuii.
Tabmuiel 1 cxembl: «MeTo bl TeHETUKUY, «CXeMbl CKPEIIUBAHUS.

.Ha60DaTODHa}I pa60Ta ((I[pOBO(bI/IJIa KaK 00BEKT I'eHETHUYECKUX HCCHGﬂOBﬁHHﬁ)).

Tema 12. 3aKoHOMEpPHOCTH HACIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBoiit 3akoH Menaens — 3akoH eAnHO00pa3us
ruOpuoB nepBoro nokojeHus. Ilpasuno nomunupoBanus. Bropoit 3akon Mengens —
3aKOH pacUIeIUIeHHs] TpU3HAKoB. lluTomornueckre OCHOBBI ~MOHOTHOPHIHOIO
CKpelmnBaHus. [ uImores3a 4ucToThl ramer.

AHanmsupyroniee ckpemuBaHue. [IpomMeKyTOUYHBIM XapakTep HAacleIOBaHUS.
PacmiernuieHne npu3HaKoB IIpU HEIIOJIHOM JOMUHUPOBAHUH.

HurubpugHoe ckpemuBaHue. Tperuil 3akoH MeHzaens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [[uTOI0rN4ecKkre OCHOBBI TUTHOPUAHOTO CKPEIIUBAHUS.

CuernieHHoe HaciefoBaHue mpu3HakoB. Pabotel T. Moprana. CuemneHHoe
HACJICJOBAaHUE T€HOB, HAPYLICHHUE CLEIUICHHUS MEXIy T'eHaMHh. XPOMOCOMHAsl TEOPHS
HACJICCTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHW3M ONPENENICHHS I0Ja. AYTOCOMBI M
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli W TeTeporameTHnli mnoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HaKoOB, CLENIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucremMa. [imeroTponuss — MHOKECTBEHHOE JEUCTBUE I'€Ha.

MHOXeCTBEHHBIN aJJICIIU3M. B3aumoneiictsue HeaJJISJIbHBIX T'€HOB.
Kommniementaprocts. Onucras. [lomumepus.

['eHeTdyecKkuii KOHTPOJIb Pa3BUTUS PACTECHUM, >KMBOTHBIX W YEJIOBEKA, a TAKKE
(U3HOTOTMYECKUX MPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (PyHKIMH. ['eHeTHMueckue
MEXaHU3Mbl CHUMOHMOI€HEe3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3SIMH — Mapasut» Hu
«XO03MH — MuUKpoOumom». ['eHeTHyeckMe acmekTbl KOHTPOJIS U M3MEHEHUs
HACJIEeICTBEHHOW MH(OpMAIIMU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoHCTpau

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

Tabmuubr u cxembl: «llepBbiit m BTOpOU 3akoHBI Mennens», «Tperuii 3akoH
Mennens», «AHanu3upymollee CKpemuBaHue», «HemonHoe agoMUHUpOBaHHEY,
«CrierneHHoe HaclieJOBaHUE IPU3HAKOB Y Apo3oduiibly, «'eneTuka nonay, «Kapuorum
yenoBekay, «Kapuotun npozoduib», «Kapuotun nTuib, «MHOXKECTBEHHBIN
amenusm», « BzaumoneincTere reHoBy.
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OOGopynoBanue: MOJEIb I JEMOHCTpAIlMU 3aKOHOB €IuHO00pa3us THOpHUIOB
MEPBOrO MOKOJICHUSI U PACUICIJICHUS MPU3HAKOB, MOJCIb JJI JIEMOHCTPAIIMU 3aKOHA

HE3aBUCHMOI'0 HACJICIOBaHMS IMPH3HAKOB, MOJENb JJI JACMOHCTPAIMU CICTIICHHOTO
HacJIeI0BaHMsI PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoOIpenapar: «J{po3zoduiay.

[MpakTuyeckas padota «M3yueHue pe3yapTaTOB MOHOTHOPUIHOTO CKPCIIMBAHUS Y
TPO30(HITBD.

[IpakTtuueckas pabora «M3ydeHue pe3yabTaToB AUTHOPUIHOTO CKPEIIUBAHHS Y
JPO30(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotMna W cpeapl  npu  GOpMHpOBaHUK  (DEHOTHUINA.
N3meHunBOCTh NpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE MNPU3HAKU. BuHIbI
U3MEHYMBOCTU: HEHACIICACTBEHHAS U HACJICACTBEHHAS.

MoaudukanronHas  u3MeH4YMBOCTb. Poiab  cpeasl B (popMupoBaHUU
MOAM(PUKALMOHHON M3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHsld psin 1
BapuanoHHas kpusas (B. Moranncen). CBoiicTBa MOAU(PUKAIIMOHHON HW3MEHYUBOCTH.

I'eHoTHIIMUECKAst N3MEHUUBOCTh. CBOKCTBA TEHOTUITNYECKON N3MEHYMBOCTHU. Buibl
T€HOTUIMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAallHOHHAS .

KomOunaruBHass u3MeHuMBOCTh. Meilo3 W 1OJOBOM IMpolecc — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. PoJib KOMOWHATHBHOW HW3MEHYMBOCTH B CO3JIaHUU
T€HETUYECKOT0 pa3HoOo0pa3us B Mpejeiax OJHOTO BUA.

MyTannoHHass ”3MEHYMBOCTh. BUIBI MyTaluii: F€HHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CrioHTaHHBIE 1 UTHAYLUPOBAaHHBIE MyTalMH. S IepHbIE K HUTOILIA3MaTUYECKUE MYTaLIHH.
Comarnueckue M 1mosnoBble MyTauuu. [[pudrHbBl BO3HUKHOBEHHSI MyTaluuii. MyTareHnsl u
UX BIWSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALMOHHOIO Ipolecca. 3aKOH
TOMOJIOTHYECKHUX PSAZOB B HaciencTBeHHou namenurnBocty (H.. BaBunoB). Baesinepnas
WU3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onucenemura u INULEHOMUKA, POlb INUSCHEMUYECKUX (AKMOPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMoHCTpau

[Toprpersr: I'. ne ®pus, B. Moranucen, H.1. BaBunos.

Tabnuiet v cxembl: « Buabsl nsmMmeHunBoCcTHY, « MoaudukamoHHas U3AMEHYMBOCTD,
«KoMOnHaTHBHAS HW3MEHYMBOCTH», «Meto3», «OmiogoTBopeHue», «l eHeTHYecKue
3a00JeBaHUs YeIOBEKay, « BUIIbI MyTaIuii.

OO6opynoBaHue: JKUBBIC U TepOAPHBIC IK3EMITISIPhl KOMHATHBIX PACTEHUN, PUCYHKHU
(dboTorpadun) >KUBOTHBIX C Pa3IMUYHBIMU BUIAMU U3MEHYMBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEH MOAMGPUKAIIMOHHON
U3MeH4nBOCTHU. [locTpoeHre BaprualMOHHOTO PsJia U BApHALMOHHOM KPUBOM».

[IpakTnyeckas pabora «MyTtauuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax)».
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Tema 14. I'eHeTnKa Yesi0BeKa

Kapuotun 4yenoseka. MexayHapoaHas nporpaMMa HMCCICIOBAaHHUS T'E€HOMA
yesoBeKka. MeTo/Ibl M3yueHHUs TEHETHKU YeJOBEKA: I'€HeaJOrM4ecKHuil, OJM3HElOBbIH,
LATOI€HETUYECKUH, IOIYJSIHIUOHHO-CTATUCTUYECKUN, MOJIEKYJIAPHO-TEHETUYECKHUU.
CoBpeMeHHOE  OIpeleNIeHHEe  TIEHOTHUIA:  IIOJHOTE€HOMHOE  CEKBEHMPOBAHUE,
TCHOTUIIHpOBaHWE, B TOM uyuciae ¢ mnomompro I[I[[P-anammsa. HacnenctBeHHbIe
3a00JIeBaHUsl 4Y€NOBEKA. ['€HHbIE M XPOMOCOMHBIE OOJE3HHM 4esioBeKa. bonesnu ¢
HACJIEICTBEHHOW IPEIPacClOOKEHHOCTBIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
IPEAOTBPAICHUN 17§ JICYEHUH TEHETUYECKUX 3a00J1eBaHUI YEJI0BEKA.
MenuKOTEHETHYECKOE  KOHCYJIbTUPOBAHUE. CTBOJIOBBIE  KIIETKH. [lonsTne
«TE€HETHUYECKOI0 Ipy3a». DTUUECKUE aCIIEKThI HCCIEA0OBAHNUN B 001aCTH peAaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl MOBBIILIEHHOM YYBCTBUTEIBHOCTH 4eEJIOBEKA K
(GU3MYEeCKOMY M XHUMHUYECKOMY 3arpsA3HEHHUIO OKpYyKarwouel cpenbl. ['eHeTmueckas
IIPEAPACIIOJIOKEHHOCTD YEJI0BEKA K MaTOJIOTHUM.

JleMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun denoBekay, «MeToAbl HU3Y4YEHHS TE€HETUKH

YCJIOBCKaA», «I'eHeTnyeckue 3a00JICBaHUS YCTIOBEKAY.
[IpakTHUueckas pa60Ta «CocraBjicHHE U aHAJIU3 pO,Z[OCJIOBHOﬁ».

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukaius U cesieKIus. 3apoxKICHUE CEICKIIMU U ToMecTuKanuu. Yuenue H. 1.
BaBunoBa o LleHTpax mpoucXoxkaAeHHs 1 MHOT000Opa3usi KyJbTypHbIX pacTeHuil. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHHMM U MOPOJ] KUBOTHBIX. CopT, mopoja, IITaMM.
3aKOH TOMOJIOTUYECKHUX PSIIOB B HaclieACTBeHHOM m3MeHunBocTy H.M. BaBuiioBa, ero
3HA4YCHUE JJIs CEJICKIIMOHHONU PabOThI.

Metoabl  celeKIIMOHHOW  palboThl. VICKyCCTBEHHBI OTOOp: MaccoBbId U
WHIWBUAYAJBbHBIA. DTanmbl KOMOMHAIIMOHHOW ceJIeKIuu. VcrpITaHne Mpou3BOAUTENICH
1o NOTOMCTBY. OTOOp MO T€HOTHUITY C MTOMOIIbIO OLIEHKUA (PEHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ nmomoiibio ananusa JHK.

NckyccTBeHHBIM MyTareHe3 Kak MEeTOJ CEJICKIIMOHHONW paboThl. PaguanvoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HICTOYHUK MYTallui y KyJIbTYPHBIX ()OPM OpPTaHU3MOB.
Hcrnonp3oBaHne TeHOMHOTO PENAKTHPOBAHUS M METO/I0B pekoMOmMHaHTHRIX JIHK mmsa
MOJyYE€HUs UCXOAHOTO MaTepurasa JJisl CEJICKIUU.

[Tonyuenue nonuron0B. BHyTpuBHaoBas rudpunusanus. bin3kopoacTBeHHOE
CKpeIllMBaHWe, WM WHOpuAMHT. HepojacTBeHHOE CKpellMBaHUE, WM ayTOpPHUIMHI.
['eTepo3uc u ero npuuuHbl. Mcnonib3oBaHue rerepo3uca B ceiekuuu. OtnanéHHas
ruopuau3anmsa. Ilpeomonenne Oecruiomus MEXKBUIOBBIX THOpUIOB. JlocTrKeHUS
CEJICKIIMU PACTEHUMN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSLY.
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CoxpaHeHHE W U3YYEHHE TE€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U HX
JTUKAX POAWYEH U1l CO3JaHUS HOBBIX COPTOB U THOPHIOB CEIIbCKOXO3SHCTBEHHBIX
KYJIbTYp. M3yuenue, coxpamenue u ynpasieHue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMbBICIOBLIX — JICUBOMHBIX 6  YENAX  VIVYUIeHUS
cyuecmeyrowux U COo30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM Hucie C
NpUMeHeHUueM COBPEMEHHbIX Memo008 HAYYHBIX UCCAe008AHUL, NepeoosvbiX uoeu u
NepCneKmuBHbIX MEexXHOI02UMI.

JleMoHCTpaImu

[Toptpetsl: H.W. BaBunos, N.B. Muuypun, I'.J]. Kapneuenko, ILII. JIykbsaHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabmuipel u cxeMbl: «lIeHTpBI MPOUCXOXKACHUS W MHOTroo0pasusi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSIJAOB B HACIEICTBEHHOW W3MEHUYUBOCTHY,
«Metonsl cenekuumny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTtopHas pabota «lM3ydyeHue cOpPTOB KyJNbTYPHBIX PACTEHUNH U TOPOJ]
JIOMAIITHAX KUBOTHBIX).

JlabopaTopHas padota «l3ydeHre METO0B CEJIEKIIUU PACTEHUID.

[Ipaktuueckas pabota «[IpuBHUBKa pacTeHHI.

OKcKypcus «OCHOBHBIC METOJIbI U JJOCTHKEHUS CEJICKIIUA PACTCHUN M >KMBOTHBIX
(Ha CENEeKIMOHHYI0 CTaHIIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATEbHBIA Y4acTOK, B
TEIUIMYHOE X03SHUCTBO, B JIAOOPATOPUIO arpOYHUBEPCHUTETA HIIM HAYYHOTO IICHTPA)Y.
Tema 16. BUOTEeXHOJI0THA M CHHTETHYECKAs O0MOJI0T U

OOBEeKTHI, UCIOJIb3YEMBIE B OMOTEXHOJIOTUH, — KJIETOUHBIE M TKAaHEBBIE KYJIbTYPBHI,
MUKpPOOPTaHU3MBbI, UX XapaKTepuCTUKa. TpalulinoHHas OMOTEXHOJIOTHS: XJ1eO0neYeHue,
NOJIyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAENUE. MHUKPOOMOIOTHYECKUI CHUHTE3.
OOBEKTH MUKPOOHOJIOTUYECKUX TexHoJoTHil. [Ipon3BoacTBO Oenka, aMHHOKHUCIOT U
BUTAMUHOB.

Co3nganue TEXHOJNOTMA W HMHCTPYMEHTOB ILEJIEHAINPABICHHOTO W3MEHEHUS W
KOHCTPYMPOBaHHsI T€HOMOB C ILEJIbI0 IIOJYYEHHUS OpPraHM3MOB M HMX KOMIIOHEHTOB,
CoJIeprKalIiX HE BCTpEYarorecs B MpUpoie OMOCUHTETHUECKHUE MTYTH.

Knerounasa wnxenepusa. MeToabl KyJbTYpbl KIETOK M TKAaHEH pPACTEHUU H
#UBOTHBIX. KpnobOanku. ComaTudeckasi THOpUAU3ALMA U COMAaTHUECKUI 3MOpPUOTEHE3.
Hcnonp30BaHue TraliOMIOB B CEIIEKUWHA pacTeHUW. [lonyuenue MOHOKIOHANbHBIX
anmumer. Mcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKIOHAILHLIX AHMUMEN 8 MeOUyUHe.
M cKyCCTBEHHOE OIUIOJOTBOPEHUE. PEKOHCTpYyKIMS SHLEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeTon TpaHCIUIAaHTAllMM SiAep KIETOK. Texwonozsuu 0300poénenus,
KVIbMUBUPOBAHUs U  MUKDOKIOHAILHO20 — DA3ZMHONCEHUSl  CeNbCKOXO3AUCTNBEHHbIX

KYI6myp.
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XpoMOCOMHasi W TeHHas uHXeHepus. VCKycCTBEHHBI CHHTE3 T€Ha U
KoHcTpyupoBanue pexkomOuHaHTHbIX JHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrKEeHHsI U MEPCIEKTUBBI XPOMOCOMHOM U T€HHON MH)KEHEpPHUH. DKOJIOTHUYECKUE U
TUYECKHUE TPOOJIEMbI TEHHOW HHKEHEPUHU.

MenunuHckue OuorexHosioruu. IloctreHomHas uudposas memuivna.  [ILHP-
JMarHocTuka. MeTaOoI0OMHBIN aHalU3, TEHOIIEHTPUYECKUI aHAIM3 MPOTEOMa YesIOBEeKa
JUJISL OLICHKU COCTOSIHUSL €T0 3710pOBbsi. MCcoIb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OumommxkeHepus i1 pa3paboTKu  (YyHIAMEHTAJIBHBIX OCHOB
MEJIUIMHCKUX TEXHOJIOTHH, CO3MaHMs KOMIIICKCHBIX TKaHEH COYETAaHHEM TEXHOJIOTHM
TPEXMEPHOTO OMONMPUHTHHTA u ckabdonmauura UL pEIICHUs 3aj1a4
MEPCOHATN3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BAKIMH C IO 0O0eCreueHus] KOMOMHUPOBAHHOM 3aIUThI
or  Bo3Oyauteneir  OPBU,  ycraHoBieHHE  MOJIEKYJSPHBIX  MEXaHU3MOB
dbyukruonupoBanus PHK-comepxkamux BHUPYCOB, BBI3BIBAIOIMIKX 0CO00 OMacHbIE
3a00JIEBaHUS YeJIOBEKA 1 JKUBOTHBIX.

JleMoHCTpaIu

Tabmusl u cxemsl: «lcnonp30BaHME MUKPOOPraHU3MOB B IMPOMBIIUIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHXKEHEPUs».

JlaGoparopHas pabota «M3ydueHue 00beKTOB OMOTEXHOJIOTHIY.

[IpakTuyeckas padora «IlonyueHre MOJIOYHOKUCIBIX MPOIYKTOBY.

Okckypeusi  «buoTtexHomoruss < —  BakHEHWIIas  MPOW3BOJIUTENBHAS  CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC Tema 1. 3apoxkaeHue U pa3BuTHe IBOJIONNOHHBIX NIPEeICTABICHUN B
onosioruu

OpomonnonHasa teopus Y. JlapBuHa. [Ipeanocsuiku BOZHUKHOBEHMS TAPBUHU3MA.
JKuznp u HayuyHas gesarensHOCTh Y. JlapBuHa.

JIBrokymye cuibl 3BoJronMH BUAOB mo Y. /lapBuHy (BBICOKAash MHTEHCUBHOCTH
Pa3MHOKEHHUS OPTaHU3MOB, HAaCJIEACTBEHHAs! K3MEHUMBOCTbh, O0OpH0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cunTeTndeckoit Teopuu sBomtonuu (CTD). HelitpanbHas Teopus
sBomoIMU. COBpEMEHHAsI HBOJIIOIMOHHAS OMOJIOTHS. 3HaY€HUE SBOIIOLUOHHON Teopuun
B (h)OpPMUPOBAHHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCTpau

[Toptpetsl: Apucrorens, K. JIunnen, X.b. Jlamapk, 3.K. Cent-Uinep, XK. KroBbe,
Y. apsun, C.C. YerBepukon, N.U. [lImansraysen, x. Xonneiin, [I.K. benses.

Tabmuupl n cxembl: «Cucrema xuBoil npupoasl (o K. Jlunuerw)», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «Mexanuzm (opMHUpOBaHHS MPUCHOCOOIECHUN Yy
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pactennii u xuBOTHBIX (mo Jlamapky)», «Kapra-cxema mapuipyra myremectsus Y.
Hapsunay», «Haxonku Y. Jlapsuna», «®opmbsl 60pp0bI 3a cyiecTBoBaHue», «Iloposs
ronyoeit», «MHoroobpasue KyabTypHBIX QopM KamycTel», «l[lopoasl momamHux
KHUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BuaoB (mo Y. JlapBuny)», «Cxema
COOTHOIIEHUS JIBHXKYIIMX CHUJI 3BOJIOLMN», «OCHOBHBIE TOJOXEHHS CHHTETHYECKOU
TEOPHUH IBOJIIOLIAN.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynmsAuus Kak aneMeHTapHas equHUIA S3BOTIOIUU. COBPEMEHHBIE METOIbI OLICHKU
TEeHETHYECKOr0 pa3Hoo0pa3usi W CTPYKTYphl mnonyisiuuid. M3meHenue reHodoHaa
NOMYJISIUMKA KAaK DJIEMEHTAPHOE SBOJIOLHMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOIro
paBHoBecus [x. Xapau, B. BaitnOepra.

DneMeHTapHble (PAKTOPBI (IBHXKYIIME CHJIbI) SBOIMIOUMU. MyTallMOHHBIN MpoLecc.
KoMmOuHaTtuBHass u3MeHYMBOCTh. [Jlpeii) TEeHOB — clilydailHble HEHAINpaBJICHHBIE
U3MEHEHHUS 4YacTOT ajuieiedl B momyssinuax. O¢deKkT ocHoBatend. JIpgexm
oymuinounoco 2opaviwka. CHudceHue 2eHemuyecko20 pasHooOpas3us: NPUYUHbLl U
cneocmeust. ITlposenenue sagpghexma Opetigha 2enos 6 OGObLUUX U MATLIX NONYAAYUSIX.
Murpanuu.  M3omaums — momynsuuid: — reorpaduueckas — (IpOCTpaHCTBEHHas),
ounonornyeckas (penpoayKTUBHASA).

EcTtecTBeHHbII 0TOOP — HalpaBisAoMuUi pakTop 3BoOLHH. DOPMBI €CTECTBEHHOTO
oTOOpa: NBIKYIIHMM, CTaOMIM3UPYIONIHMM, pasphiBaronuil (Iu3pynTuBHbIN). [lomoBoi
0T00p. BO3HMKHOBEHUE U 3BOIOLMS COLUAIIBHOTO TIOBEICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHU3MOB KaK  pe3yJbTaT MUKPO3BOJIIOLUY.
Bo3HukHOBeHHE NPUCTOCOOIEHUN Yy OpraHu3MoB. ApoMop(]o3bl U HAMOATANTALNU.
[Tpumepsl mpucocoOIeHUN y OpraHu3MoB: MOpQoJIoTHYecKre, (U3HOTOTUYECKUE,
OroxuMuyeckue, nopegeHueckue. OTHOCUTENbHOCTh MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepur U CTpykKTypa. BumooOpazoBaHue Kak pe3yJbTaT
MUKPOAIBOIOIMH. M30msius — kitoueBor dakTop BuaooOpazoBanus. [lytu u cocoOs
BUJI000pa30BaHUs: AJTONaTPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(PKOJIOTHYECKOE), «MTHOBEHHOE» (MOJUIIONAN3AIMS, THOpuan3anus). JJIMTenbHOCTh
ABOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponb 3BOMIONIMOHHON OMOJOrMM B pa3paboTKe HAayYHbIX METOAOB COXpPaHEHUS
O6unopazHooOpasusi. MUKpOIBOIONMS U KODBOJIOIMS MTAPA3UTOB U UX XO3SIEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI € HEH.

JleMoHCTpauu

[Toptpetsr: C.C. UeTBepukos, D. Maiip.

Tabnuipl u cxeMbl: «MyTallMOHHAsT U3MEHYUBOCTHY, «[lomynsiiuOHHAs CTPYKTYpa
BUja», «Cxema mposiBNeHUs 3akoHa Xapau—BaitnOepray, «/IBrKyiiue CHITBI
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IBONIOIUNY,  «IKOJOTUYECKas  M3OJSAIUs  MOMyJSIUHA  CeBaHCKOW  (openny,
«"eorpaduueckast M3OJSIUS JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI TaypPCKOI»,
«IlonynsAMOHHBIE BOJIHBI YHCICHHOCTH XHWIIHUKOB U XEPTB», «(Cxema aeicTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbl OOpPHOBI 3a CyllecTBOBaHUEY», «VHIYyCTpUaNIbHBIN
MenaHu3My», «OKuBble uckomaembie», «IIOKpOBUTENHCTBEHHAs OKpacKa >KHUBOTHBIXY,
«IIpenynpexnaromas OKpacka IKUBOTHBIX», «DU3HOJIOTMYECKHE  aJaNTalun»,
«IIprcnocoONEHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «KpuTepuu Buman,
«BugpinBoiinukmy, «CTpykTypa Buma B mpupoae», «CrocoObl BHI000pa3OBaHHS,
«l'eorpaduueckoe BUI00OpazoBaHHWE TPEX BHIOB JaHABIIIECHY», «IKOJIOTHUECKOE
BHUJ1000pa3oBaHNe BUJIOB CUHUI», «llomumionasl pacteHuin», «KamycTHO-peneuHbIi
rHOpuI.

Oo6opynoBanue: repObapuu pacTeHHU, KOJUICKIIMM HACEKOMBIX, 4Yydesia TTHUI[ U
3BEepel ¢ MpuUMepaMH Pas3IMYHBIX MPUCIOCOOJICHUHN, dyderna MNTHUIl U 3BEpeil pasHbIX
BUJIOB, TepOapuu pacTeHUN OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUYHBIMU CTIOCOOAMH.
JlabopaTopHas pabota «BplIsiBI€HUE U3BMEHUMBOCTU y 0COOEH OHOTO BUAAY.

Ha60paTopHa51 pa60Ta ((HpI/ICHOCO6JIeHHH OpPraHu3MOB H HX OTHOCHUTCIIbHAA

1e71eCO00pa3HOCThY.
JlaGopartopuas padora «CpaBHEHHE BUIOB 110 MOP(GOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Metoabl u3ydeHus: MakpolsBoOIUU. llaneoHTonornuyeckue MeTonbl U3y4eHHs
sBosironinu. Ilepexoaubie GopMbl U PpUIOreHeTHYECKHE PSAbl OPTaHNU3MOB.

buoreorpaduueckue Metoabl u3ydyeHus sBotonuu. CpaBHeHUEe Quopsl U QayHbI
MaTepUKOB M OCTpoBOB. buoreorpaduyeckue oOnactu 3emnu. Bunpbl-sHnemuku u
PEUKTHI.

OMOpHOJIOTHUECKHME U CPAaBHUTEIBbHO-MOP(OIOTHYECKHE METOAbl HU3Y4YECHUS
3BONMIOLMU. ['eHeTHMueckue MeXaHU3Mbl DJBOJIOLUMU OHTOI€HEe3a U MOSBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PyquMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, OMOXUMUYECKUE U MATEMATUYECKHE
METO/1bl U3y4YeHUs 3BOTOUNU. ['oMonornyHble reHbl. COBpEMEHHBIE METO/IBI TOCTPOEHUS
(bUIOTeHETUYECKUX ICPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBWJia) OdBOJOUUU. [IpuHyun cmenvl @OYHKYUI.
HeoOpatumocTs 3BoOMouMU. ApjantuBHas paauauus. HepaBHOMEpHOCTH TEMIIOB
IBOJIFOLIUY.

JleMoHcTpanuu

IToptpetsl: K.M. bap, A.O. KoBanesckuii, @. Mrosiep, O. ['ekkenb.
Tabmuupl 1 cxeMbl: «DUITOTEeHETUYECKHI P IO, K APXEONTEPUKCY,
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«3Bepo3yOble smepel», «Crerouedansl», «Punnogurs», «CeMeHHbIE TAaOPOTHUKNY,
«buoreorpaduueckue 30Hb1 3emny, «/peiid KOHTUHEHTOBY, «PennkTeDy, «HavyanbHble
CTaJud SMOPUOHAILHOIO Pa3BUTHs IMO3BOHOYHBIX XUBOTHBIX», «['OMoyIOTMYHBIE U
aHAJIOTUYHbIE OpraHb, «PyauMeHTb», «ATaBU3MBD»Y, «XPOMOCOMHBIE HaOOPbI
yeloBeKka W mmMIaH3e», «[aBHble  HampaBiieHHMs — 3BooLMH»,  «O0mme
3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6ODVI[OB&HI/I€I KOJVICKIIMH, rep6apHH, MYJEIKH  HCKOIIACMBIX  OCTATKOB

OpPraHu3MoOB, MYJDIKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYAHUMCHTAPHBIX OPIaHOB H
aTaBU3MOB, KOJUICKIHMHN HACCKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

Hay4Hble runoTe3bl IPOUCXO0KIECHUS )KU3HU Ha 3emiie. AOMOreHe3 U maHCHEPMHUS.
JloHaydHble MPEACTABICHUS O 3apOXKICHUM KU3HM (KpeanuoHu3M). [umortesa
IIOCTOSAHHOTO CaMO3apOXKACHUs KU3HU U €€ omnpoBepxkeHue omnbitamu . Penm, JI.
Cnamnanianu, JI. [Tactepa. [IpoucxoxaeHue xKU3HA U aCTPOOUOIOTHS.

OcHOBHBIE 3Tamnbl HEOpraHuuyeckoil sBomtouuu. IlnaHerapHas (reosormyeckas)
ABOJIONMS. XUMHUYECKAsl ABOJIONMS. AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3
Heopranudyeckux. OnbiT C. Mumiepa u I'. FOpu. OOpa3zoBaHue mNOJIMMEpPOB U3
MoHoMepoB. KoanepBatHas runoteza A.M. Onapuna, runore3a mepBUYHOr0 OyiabOHA
JIx. Xonnaeitna, renetnueckas runoreza I'. Mémnepa. Pu6o3umsr (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre memMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emnu u Metonsl €€ uzyueHus. Vckonmaemble OpraHUYECKUE OCTATKHU.
['eoxpononoruss u e€ wMeroabl. OTHOCUTENbHAasT M aOCOJIOTHAs TIE€OXPOHOJIOTHS.
['eoxpoHOIOrnYecKas mKaja: 30Hbl, 3pbl, IEPUOABL, SIOXH.

Hauvanbubie sTanbl oprannyeckoi 3Bomonuu. [losBIeHHEe W 3BOMIONUS MEPBBIX
KJIETOK. DBoJtonusi MmeTaboian3ma. BosHukHOBeHHE nepBhiX 3kocucTeM. COBpeMEHHbBIC
MUKpPOOHBIE OMOIIEHKH KaK aHaJor MEepBbIX Ha 3emiie coodmiecTB. CTpOMATOUTHI.
[IpoKapuOThI U 3YKapUOTHL.

[Tpoucxoxaenne HykapuoT (CUMOMOTEHE3). ODBOJIIOIMOHHOE TMPOUCXOXKICHUE
BUPYCOB. [IponCX0kI€HNEe MHOTOKIETOYHBIX OPraHUu3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYINI MHOTOKJIETOUYHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl BOJIOIMH BhICIITUX pacTeHU. OCHOBHBIE apoMOP(O3bI
pacteHuid. Beixon pacrenuid Ha cyury. [losiBiieHME CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
umu cymn. Cemennble pactenus. [IporucxoxaeHne IBETKOBBIX pACTECHUMN.

OcCHOBHBIC DJTambl DJBOJIIOIUU SKUBOTHOTO MHpa. OcHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benzckas dayna. KemOpuiickuii B3pbIB — MOSBIEHHE COBPEMEHHBIX THUIIOB.
[lepBbie xopmoBbie KUBOTHBIE. JKW3Hb B BOJAE. DBOJIOLUMS IMO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentunuit. [lpoucxoxneHne MICKOMUTAIOMUX W TTHIIL.
[Tpuaun xkmroueBoro apomopdosza. OcBoeHne OECIO3BOHOYHBIMH U TTO3BOHOYHBIMU
YKUBOTHBIMH CYIIU.
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Pa3Butre xu3HM Ha 3emile 1O 3paM U NEpUoJaM: apxeH, IPoTepo30il, NalIe030H,
Me3030, KaiH030i. O0Ias XapakTepUCTHKA KIMMATa M T'EOJIOTMYECKHX MPOLECCOB.
[TosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHME: €ro YCIOBUS U
BJIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpaHUSI — 3KOJOTMYECKHE KpHU3UChl Ipouwuioro. llpuumHbl M
CJIEICTBUS MAacCOBBIX BbIMUpaHuU. COBpPEMEHHBI 53KOJIOTHYECKUI KpHU3HUC, €ro
ocobennoctH. [IpobiiemMa coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHass cucTemMa opraHuueckoro wwupa. [lpuHnunsl kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKNE IPYIIIBI OPTaHU3MOB.

JleMoHCTpaIu

IToptpetsl: ®@. Penu, JI. Cnannannanu, JI. [Tactep, N.1. MeunukoB, A.1. Onapus,
Jx. Xonnewn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema omnbita @. Penuy», «Cxema omnbita JI. Ilactepa 1o
M3YUYEHHIO CaMO3apOoKIeHHUs Ku3HN», «Cxema onbita C. Mmmepa, I'. IOpu», «OTamnsl
HEOPTraHWYECKON H3BOJIOLNNY», «l'€oXpoHosiorndeckas Mmkanay, «HauyambHble 3Tamnbl
OpraHuyuecKoil »BoONMNY, «Cxema 00pa3oBaHUsS PYKAPUOT MYyTEM CHUMOHMOTEHE3a»,
«Cucrema xuBoM mnpupoasl», «CtpoeHue BuUpycay, «ApomMopdo3bl pacTECHUIY,
«Puanoutery, «OTHOKIETOUYHBIC BOJOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIIN,
«Mxw», «IlanopotHukn», «I'0noceMeHHbIE pacTeHUD», « OpraHbl IBETKOBBIX PACTEHUI,
«CxeMa pa3BUTHS >KHBOTHOTO MHPa», «ApoMopdo3bl XKMBOTHBIX», «lIpocreiimme,
«KumeynononoctHeiey, «Ilnockue uepsmn», «HIeHUCTOHOTHEY,

«PBI10BIY, «3eMHOBOIHBICY, «IIpecMbIkarotuecsy, «IITUb, « MIIEKOTTUTAIOIIHEY,
«Pa3BuTHE XU3HU B apXeuckou spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOU IPER,
«Pa3BuTHe XKU3HU B TAJIICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030HMCKOU 3pER,
«Pa3BuTne XHM3HM B KaWHO30MCKOU 3pe», «COBpeMEHHas CUCTEMa OPTaHUYECKOTO
MHUPAY.

OOGopynoBanue: repdbapun paCTeHUN Pa3IMUHbBIX OTAEJIOB, KOJUICKIIUA HACEKOMBIX,

BJIAJKHBIC IIPCIIapaThbl KUBOTHBLIX, PAKOBHHBLI MOJIIIOCKOB, KOJUICKOHUHW HIJIOKOXHX,
CKCJICTBI ITO3BOHOYHLIX KUBOTHBIX, Uy4dCiia IITUIl U BBCpeﬁ, KOJIJICKIITUH OKaMCHCJIOCTeﬁ,
IMOJIC3HBIX UCKOIMACMBIX, MYJIAKU OPTraHUYCCKHUX OCTATKOB OPIraHU3MOB.

Buptyanbnas nadopartopHas padoTta «MojaenupoBanue onbiToB Muinepa—tOpu mo

M3YYCHUIO0 aOMOTEHHOTO CUHTE3a OPraHNYEeCKUX COSAMHEHUI B IEPBUYHOM aTMOchepey.

Ha6opaTopHa>1 pa60Ta «HSy‘iGHHC N OIIKMCAHUC HCKOIIACMBIX OCTATKOB AOPCBHHX
OpraHu3MoOB».

[Ipaktuueckas pabora «l3ydueHne 0COOCHHOCTEW CTPOCHHUS PACTCHHM pa3HBIX
OTJACIIOBY.

[IpakTHyeckas pa60Ta «I/I3yquHe 0ocoOeHHOCTEH CTPOCHHUS IMO3BOHOYHBIX
KUBOTHBIX).
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Tema 5. IIpoucxokaeHue 4eJI0BeKa — aHTPONoOreHe3 Paszernbl

Y 3a/1a44 aHTPOITOJIOTUH. METObl aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEACTABICHUA O TMPOUCXOXKICHUU YelIoBeKa. Pelnruno3Heie
BO33peHMs1. COBpEMEHHBIE HAYYHbIE TEOPHUHU.

CxoAcTBO 4enoBeKa C KMBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKa.
CBHIETENHCTBA CXOJICTBA YENOBEKA C JKUBOTHBIMU: CPABHUTEIBHO-MOP(OIOTHUUECKHE,
aMOpuosorndeckue, HU3N0IOro-OHOXUMHUUECKHE, MoBeaeHUYeckne. OTIu4ns 4eIoBeKa
OT >KMBOTHBIX. [IpSIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOINOreHe3a: OWOJIOrMYECKHe, COLUaJIbHbIE.
CooTHOLIEHUE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHbIE CTaJAUM aHTpoIOreHe3a. PaHHuMe uyenoBekooOpa3Hble OO0E3bsHBI
(MpOKOHCYJIBI) U paHHHME MOHTHUIbI — OOIIME MPEAKUA YETOBEKOOOpa3HBbIX O0E3bsIH U
JOJEH. ABCTpPAJONUTEKH — JBYHOTME NPEIKH JIOACH. YUeIoBEK yMenblid, IEpBbIE
W3TOTOBJICHUSI OpyIHMi TpyzAa. UenoBeK NMpsAMOXOIAIIMK M NEPBBIM BBIXOJ JIIOJEH 3a
npenensl Appuku. YenoBek reienbOeprckuii — oOmMil MpeoK HeaHAePTAIbCKOro
4eJIOBEKa U YeJI0BEKA pa3yMHOr0. YenoBek HeaH1epTalIbCKUIM KaK BUJ JTFOJEH XOJIOJHOTO
KInuMarta. YemoBeK pa3yMHbIA COBPEMEHHOIO THUIIA, JTEHUCOBCKHI YEIIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMST  COBPEMEHHOTO 4esoBeKa. ECTeCTBEHHBI OTOOp B  MOMYJISIUAX
yesnoBeka. MyTarmoHHbId niporiecc U noaumopdusMm. IlomynsironHble BOTHBI, Aperd
T€HOB, MUTpalus U «3(PQPEKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBponeougHas
(eBpazwmiickas), aBCTPaJIO-HETPOUIHAS (’xBaTOpHANIbHAS), MOHTOJIOMAHAS
(a3maTckoaMepukaHckasi). Bpems u myTu paccesneHus yeaoBeka no mjaHere. EnMHCTBO
yenoBeyeckux pac. Hayunass HecoctosiTenbHOCTh pacu3ma. [IpucnocoOseHHOCTh
YeJOBEKa K pa3HbIM YCIOBHUSM OKpY’Karollen cpenbl. Biusaue reorpaduyeckoi cpessl
u Aperia reHoB Ha MOP(DOIOTUIO U (PU3UOJIOTHIO YETTOBEKA.

MexaucuurinHapHbie METOAbl B (pu3nueckoil (OMOJIOrMYecKOo) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS AHTPOIOJIOTHS. W MaJE€OAHTPOIIOJIOrUSl YEJIOBEUYECKUX MOMYJISLHNMI.
buocounanbHble HMCCIENOBaHUS TPUPOABI UeloBeKa. lMccimenoBaHWe KOIBOIIOLMU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpau

[Toprpersr: Y. apsun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

TaOmuupl 1 cxemsl: «MeToAbsl aHTPONOJOTUM», «I'OJIOBHOM MO3r YenoBeKay,
«YenoBexkooOpa3Hbie 00e3bsIHBIY, «CKEEeT YeloBeKa U CKeJIeT IIUMIIaH3e»,
«PyIuMEHTBl W aTaBU3MbDY, «/IBHOKyIIME CHIIBI AHTPOIOI€HE3a», «IBOJIIOIMOHHOE
JPEBO YEIIOBEKA», «ABCTPAIONUTEKY, «HeI0BEeK yMenbliny, «HemoBek NpsaMOXO0IAIni»,
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«JlenncoBckuii uenoBek» «Heanmepranbiey, «KpomManboHIB», «IIpenkn yenmoBekay,
«OTanbl SBOJIONNN YEJIOBEKay, «Packl ueoBekay.

OO0opynoBanue: MYJSKH OKaMEHEJIOCTEH, MPEIMETOB MATEPHAIBHON KYJIbTYPHI
MIPEIKOB YEJIOBEKA, penpoayKInuu (hoTorpaduu) KapTUH ¢ ME(POIOTHIESCKIUMH H
OMONEHCKUMHU  CIOKETAaMH  TIPOUCXOXKACHHS  YelloBeka, Qororpaduu  HaXOJOK
MCKOTIAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBeKa, MOJEIb Yeperna YeJoBeKa U yeperna

IMUMITaH3C, MOJCJIb KHUCTH YCIOBCKA M KHCTH IMHUMIIAH3C, MOJCIN TOpPCa IIPCAKOB
YCJIOBCKA.

.Ha60DaTODHa}I pa60Ta ((I/ISY‘IGHI/IG 0COOEHHOCTEM CTPOCHUA CKCJIICTAa 4YCIIOBCKA,

CBs3aHHBIX C ITPAMOXOXKIACHUCM.

[IpakTHUueckas pa60Ta ((H3y‘{eHI/IC OKOJOI'MYCCKHUX aIIaHTaI_[I/Iﬁ YCJIOBCKaA».

Tema 6. JKoJIOTUA — HayKa 0 B3aMMOOTHOIICHUSIX
OPraHu3MoB U HAJIOPraHU3MEHHBIX CUCTEM C OKPY:KaIoleH cpeaoi
3apokieHne u pa3BUTHE dKojoruu B Tpynax A. I'ymOombara, K.®. Pynse, H.A.

CeBepuoBa, 3. ['ekkens, A. Tencnu, B.H. CykauéBa. Pa3genst v 3agaun s3xonorun. CBs3b

SKOJIOTHH C IPYTUMU HAyKaMH.

Mertonsl sxosioruu. [loneBbie HaOMIOIEHNS. DKCIIEPUMEHTHI B SKOJIOTHH:

IpUPOAHBIC U TabopaTopHbie. MoAeIUpOBaHUE B SKOJIOTUHA. MOHUTOPUHT OKPYKaroIIen

Cpebl: JIOKAIbHBIN, pErHOHATBLHBIN U TJI00aTbHBIIH.
3HaYCHHE DKOJOTUYECKUX 3HAHUU JJI YETIOBEKA. DKOJOTHYECKOE MUPOBO33PEHUE

Kak OCHOBa CBfi3€d 4enoBeuecTBa € npuponor. DOpMHUPOBAHHE HKOJOTHUECKOU

KYJIBTYPbI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUSI.

JleMoHCcTpaImu

[Toptpetsr: A. I'ym6ombar, K.®. Pynse, H.A. Ceseprios, O. I'ekkenb, A. TeHncnu,
B.H. Cykaués.

Tabmumel W cxeMbel: «Pasgenbl skojiormm», «Metoasl 3konorum», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEIb.

JlaGopartopHas padota «V3yueHne MeToJ0B SKOJIOTHUECKUX UCCIEIOBAHUNY.

Tema 7. Opranu3msl U cpea OOUTAHUS

Dkojorudeckre (akTopsl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
HKOJIOTHYECKUX (AKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpornoreHHnie. OOmue
3aKOHOMEPHOCTH JEUCTBUSA dKojormdeckux (akrtopo. I[IpaBuno wmuaumyma (K.
[npenrens, ). Jlubux). TonepaHTHOCTh. ODBPUOMOHTHBIE W CTCHOOHMOHTHBIC
OpTaHHU3MBI.

AbGuotnueckue (axtopbl. CBET Kak AKOJIOTHYECKUU (akTop. JlefcTBue pasHBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. DKOJOTUYECKUE TPYMIMbl PACTCHUU U
KUBOTHBIX IO OTHOILIEHUIO K cBeTy. CUrHaNbHas poiib cBeTa. PoTonepuoansm.
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Temnepatypa kak sxosiorndeckuil paxrtop. JleiicTBre TeMneparypbl Ha OPraHU3MBbl.
[ToiikunoTepMHbIE M TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

BnaxHocTe kak skojormyeckuid Qakrop. Ilpucnocobiienus pacreHuid K
noJIepKaHuio BojgHOoro Oamanca. Kiaccugukanus pacTeHui MO OTHOLIEHUIO K BOJE.
[TpucnocoOieHus )KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJAHAs, Ha3eMHO-BO3IYIIHAs, MOYBEHHA,
riyOWHHas TMOANOYBEHHAs, BHyTpUoOpraHu3MeHHas. OU3nKO-XUMHUECKHEe 0COOCHHOCTH
cpen obuTaHus opraHu3MoB. [lprcrnoco6enns opraHu3MoB K KU3HH B Pa3HbIX Cpeax.

buonornueckue PHUTMBEIL. Baemnne u BHYTPCHHHUC PUTMBEI. CYTOLIHBIG U TOAUYHBIC
PUTMBEI. HpI/ICHOCO6HeHHOCTB OpraHu3MOB K CC30HHBIM U3MCHCHUSAM YCJ'IOBI/Iﬁ KH3HU.

XKuznennsie popmbl opranusmoB. [lonsarue o >xu3HeHHOU (opme. JKuzHeHHbIE
dbopMBbI  pacTeHUM: JepeBbs, KYCTApPHUKH, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBHI,
onHoNeTHUE TpaBbl. JKusHeHHBIE (OPMBI >KUBOTHBIX: THUIAPOOUOHTHI, T€OOMOHTHI,
a’poOrOoHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HHU.

buotnueckue ¢dakTopel. Bumbl OHOTHYECKHMX B3aMMOJICHCTBUN: KOHKYpEHLUS,
XUIIIHUYECTBO, CUMOMO3 U ero Qopmel. IlapasuTusm, Koomepamusi, MYyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjeOHn4YecTBO). HeTpoduueckue B3anuMoeicTBuUs
(Tommueckue, dopudeckue, hadbpuueckue). 3HaUCHUEC OMOTHYECKUX B3aMMOJCHCTBUMA
JUISL CYIIECTBOBAaHUS OpPraHU3MOB B cpene obOurtanus. [IpuHIMI KOHKYPEHTHOTO
UCKJTFOUEHUS.

JleMoHcTpanuu

Tabmuubr u  cxembl: «Okojoruyeckue (axkTope», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKUE TPYIIbl XUBOTHBIX IO OTHOIIEHUIO K CBETY», «TemIoKpoBHBIC

JKUBOTHBIE», «XOJIOMHOKPOBHBIE  JKUBOTHbIE», «DuU3noornyeckue aaanTaluuu
KUBOTHBIX», «CpeJibl 0OUTaHUsI OpraHU3MOBY, «bronorndyeckue puTMb», « KHU3HEHHBIE
bopmbI pacTeHun, «Ku3nenuneie hopmbI YKUBOTHBIX), «JKocucrema
HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHUCTEMa XBOWMHOro Jeca», «llenmu mnuTtanusy,
«XumnauuectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonos», «KommeHcammzmy.

OO06opynoBanue: repoapuu pacTCHUN M KUBOTHBIX, IIPUCITOCOOICHHBIX K BIUSHHIO
Pa3IMYHBIX AKOJOTHUECKUX (DAKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U

TEHEBBIHOCJIMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBbIE W TEHEBBIHOCIHMBBIC
KOMHATHBIE pPACTeHHUs, TepOapud U KOJUICKIIMH TEIUIONIOOMBBIX, 3MMOCTOWKHX,
MOpPO30YCTOMYMBBIX ~pAaCTEHUM, dYyyena MNTHL MU 3Bepeil, repdapuum pacTeHHi,
OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHUS JAHHBIX
TPy, KOJUIEKIIMHA KXUBOTHBIX, OOMUTAIONINX B Pa3HBIX Cpelax, repoapuu U KOJJICKIIUU
pacTeHU W JKUBOTHBIX, OOJAJAIOIIUX YEpPTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBHM KHU3HU, TrepOapuM U KOJUICKIMH PACTEeHHM U KUBOTHBIX
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Pa3IMYHBIX JKU3HEHHBIX (DOPM, KOJUIEKLIUHU >XKUBOTHBIX, YYACTBYIOUIMX B Pa3JIMYHBIX
OMOTHYECKHUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pabora «BbIABIeHHE NPUCIIOCOOJEHUN OPraHMW3MOB K BIIHSHHIO
CBETa».

JlabopaTopHas pabora «BbIABIeHHE NPUCIIOCOOJEHUN OPraHMW3MOB K BIIHSHHIO
TEeMIepaTypbI».

.Ha60DaTODHa}I pa60Ta «AHATOMHYECKHE OCOOCHHOCTH paCTCHI/Iﬁ N3 PA3HBIX MCCT

oOUTaHUS.
Tema 8. Dxo0y10rus BUAOB U MOILYJIS UM

DKOJIOTUYECKUE XaAPAaKTEPUCTUKH monyisauuu. [lomynsauus kak Ouosiorudyeckas
cucteMa. Poilb HEOAHOPOMHOCTH Cpelbl, (pu3znyeckux OapbepoB M OCOOCHHOCTEU
OuoJIOTMM BUJOB B (POPMUPOBAHUU NPOCTPAHCTBEHHOM CTPYKTYpPhl MOMYJISIIHIA.
OcCHOBHBIE TTOKA3aTENU MOMYJSLMU: YACICHHOCTh, IJIOTHOCTh, BO3PACTHAS U MOJIOBas
CTPYKTYypa, POKAAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIUS.

DKOJOTUYECKask CTPYKTypa nonyysinuu. OUEeHKa YACICHHOCTH MOMYJIAIUH.
JvuHamuka nonymanuu U €€ peryiasiuus. bHoTHYecKrMid NOTEHIMald MOMYJISIUU.
MopenupoBanue JUHAMHUKUA NoONyisiuuu. KpuBble pocTa YHMCICHHOCTH MOMYJISIIUH.
Kpugsie BookuBaHuUs. Perymsius 4ucIeHHOCTH MOMYJISIUN: pojib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUoB (r- u K-ctparerun).

[TonsiTue 00 3KoNOrMueckoi Huie Buga. MecrooOuranue. MHoromepHasi MOJIEb
skosiornueckon Humm Jx.M.  XarumHcoHa. Pa3Mepbl 3KOJOrMYECKOM  HMUIIIM.
[ToTeHUMabHAS U PeaTM30BaHHAS HUIILIU.

Bup kak cucrtema nonyssanuii. Apeanbl BUIOB. BUIIBI U UX KU3HEHHBIE CTPATETUU.
DKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUSI U MUTpAIMi KUBOTHBIX. buosiormyeckue MHBa3UU
YyKEPOJHBIX BUOB.

JleMoHCTpaIUK

[Toprper: Ixx.1. XaTunHCOH.

Tabmuiet u cxeMbl:  «OJKOJOTMYECKHE  XAPAKTEPUCTUKH  TMOMYJISIIUN,
«IIpocTpaHcTBEHHasi CTpyKTypa MOMyJsLUW», «Bo3pacTHble mUpaMuIbl MOMYJISLIHNY,
«CKOpOCTh 3aCelICHHs] MOBEPXHOCTH 3EMJIM Pa3IMYHBIMU OpraHu3Mammu», «Mojaeinb
skosorndeckor Humu J[x.M. XarunHnconay.

OOGopynoBanue: repOapruu pacTeHUM, KOJJISKITUN KUBOTHBIX.

JlabGoparopHas padota «IIpucnocoOaeHus ceMsiH pacTEeHUM K PacCEICHUION.

Tema 9. Dko10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.
Coo0iecTBa opranu3MoB. brolieHo3 u ero crpykrypa. CBsizu Mexay opraHu3MaMu
B OMOLIEHO3E.
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Okocucrtema kak otkpbiTas cucrema (A.[x. Tencnu). OyHKIIMOHAIBHBIE OJOKH
OPTraHU3MOB B 3KOCHCTEME: MPOIYIEHTHI, KOHCYMEHTBI, PEeAyleHThl. Tpodudeckue
ypoBHHU. Tpoduueckue 1ienu u cetu. AOuoTudeckue 0J10ku d3kocucteM. [10UBbI U Wbl B
sKocHucTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeln 3KocHcTeMbl. buomacca m mpoaykuusi. DKOJIOTHYECKHE
nupamMubl Yucesl, 0MOMacChl U YSHEPTUH.

Junamuxka skocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBnennsie 3akOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBudHbIE W
BTOPUYHBIC CYKIIECCUM U WX NPUYMHBL. AHTPOMOTCHHBIC BO3JCHUCTBUS HA CYKIIECCHUMU.
KnumakcHoe coobiiectBo. buopaznooOpasue u mojiHoTa KpyroBOpoTa BELECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbIe S3KOCUCTEMBL. DKOCUCTEMbL 03ED U PEK. IKOCUCHEMbL MOPEU U OKEAHO8.
IKocucmemvl MyHOp, 1ecos, cmeneti, NyCmulHb.

AHTpOIIOTEHHBIE AKOCHCTEMBI. ATrpo3kocucTeMa. ATpolEeH03. Paznmnuns Mexuay
AHTPONOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas ¢uopa u
dayna. CunHaHTpomm3zanusi TOpOJCKON ¢ayHbl. buoiorndyeckoe M XO3SIHCTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKocHUCcTeEMaxX. Pojib Kackaornozo 3gpghexma u u008-30uhukamopos (Kirouesvix 6udos) 6
@ynryuonuposanuu sxocucmem. llepeHOC SHEPTUM M BEIIECTB MEXKIY CMEXKHBIMU
DKOCUCTEMaMHU. Y CTOMYMBOCTb OPTraHU3MOB, MOMNYJSIUUA M 3KOCHUCTEM B YCIOBUAX
€CTECTBEHHBIX U AHTPOTIOTE€HHBIX BO3/ICHCTBUM.

Mexanuszmvl 8030eticmeusi 3a2psA3HEHUll PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKOA02UHECKO20
HOPMUDOBAHUS  AHMPONO2EHHO20  o30eticmeusi.  MeToAoaorus  MOHHMTOPHUHIA
€CTECTBEHHBIX U aHTPOIOT'€HHBIX YKOCUCTEM.

JleMoHCTpaIu

[Toptpet: A.Jlx. Tencnu.

Tabmuipst u cxemsl: «CTpyKTypa OHMOIIEHO3ay», « IKOCUCTEMA IMPOKOJINCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOTO Jieca», «DyHKIMOHAJIBHBIE TPYMIbl OPTaHU3MOB B
skocucteMe», «KpyroBopor BemectB B akocucteme», «llenu nurtanus (mactouiHas,
JIeTpuTHas)», «ODKOIOTHYECKas THUpaMHIa YHCe», «IJKOJOTHYecKas MHpamMuaa
omomMacce», «DKoyoTHMUecKass Tmupamuaa dHeprum», «OO0pa3zoBaHue 00y0Tay,
«[lepBuunasi cykueccus», «BoccTaHoBineHWe Ieca Tocle Mmoxapa», «IKOCHCTEMaA
o3epa», «ArporeHo3», «KpyroBopoT BemeCTB W TOTOK DJHEPTUHM B arpoleHo3ey,
«IIpumepsl ypbosKOCHCTEM.
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Oo6opynoBanue: repObapuu pacTeHU, KOJUIEKIMM HACEKOMBIX, 4Yydesia MNTHUI[ U
3Bepel, repOapuu KyJbTYPHBIX M JAUKOPACTYIIUX PACTCHHUM, aKBapUyM KakK MOJECIIb

9KOCHCTCMBEI.

IIpakmuueckas paboma «I3yuenne n onucaHue ypoOO3IKOCUCTEMBI.

Jlabopamopnasa paboma  «V3ydeHue paszHoOOpaszuWsi MEJNKUX TTOYBEHHBIX

YICHUCTOHOT'UX B PA3HBIX 3KOCUCTCMAX).

Ixckypcus « IKCKYypCus B TUIIMYHBIN OHOreonieHo3 (B 1yOpaBy, Oepe3HsIK, ebHUK,
Ha CYXOJIOJIbHBIN WM MMOMMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKcKypcus « IKCKYPCHS B arpOIKOCUCTEMY (Ha IMO0JIE WU B TETUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocpepa — oOmennanerapHas o0ojouka 3emiid, TJ€ CYLIECTBYeT WIIU
CyllleCTBOBaJIa >XW3Hb. Pa3BuTme mnpezncrtaBieHuil o Ouocdepe B Tpymax . 3rocca.
VYuenue B.U. Bepnaackoro o omochepe. O6mactu 6mochepsl u e€ cocran. JKupoe
BEIECTBO Orochephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouochepbl. OcobeHHOCTH Ouochepsl Kak
100anbHONW 3KOCUCTEMBL. J{MHamHuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOr€OXMMHUYECKHUE LMKIbI (Yriaepoja, a3oTa). PUTMUYHOCTD SIBIEHUN B
ouocdepe.

3onansHOCTh OMochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYyIIH: TYHJIPA,
XBOWHBIE Jieca, CMEIIAHHBIE W HIMPOKOJIMCTBEHHBIEC Jieca, CTEMH, CABaHHbBI, MYCTHIHH,
TPONMYECKHUE JIECA, BHICOKOTOphs. Kimumar, pacTUTENbHBIA U KUBOTHBIA MUP OMOMOB
CyIIH.

CtpykTypa M (YHKIMS KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOIO MOTEHIHMala M
onochepHbIX QPYHKITHI.

JleMoHcTpanuu

[Toptpetsi: B.. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «l'eochepsr 3emnn», «KpyroBopoT aszora B TPHUPOJE»,
«Kpyrosopor yriepona B npupoae», «KpyroBopor Kucimopoaa B IIPUPOAE»,
«KpyroBopoT Boabl B mipupoe», «OcCHOBHBIE OMOMBI Cymny, «KiumaTudeckue mosica
3emmn», «Tynapay», «Taira», «CmemaHsblid Jec», «IIIMpOKOJIMCTBEHHBIN JIECH,
«Cremnby, «CaBanHay, «IlycThiHI», « TpOoIMYECKHil JIECH.

OO6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJIJIEKIIUHU KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa

DKOJIOTUUECKHE KPHU3UCHI U WX MpUUYUHBL. Bo3aeicTBue demoBeka Ha Ouocdepy.
3arpsi3HEeHHUE BO3ylIHOM cpenbl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyiienne mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHneHue
KJIUMaTa.
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AHTpONIOr€HHOE BO3JECUCTBUE HAa PACTUTENBHBIM M KUBOTHBIM Mup. Oxpana
PACTUTEIBHOTO U )KUBOTHOTO Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl MPUPOAbl. KpacHbie
kHUTH. Ocobo oxpansemble npupoanbie Tepputopun (OOIIT). borannueckue canpl u
300JIOTUYECKUE TTAPKHU.

OCHOBHBIE IPUHIINAIIB YCTOMYMBOTO PA3BUTHS YEI0BEYECTBA U IPUPOJIBI.
PannoHansHOE NPHUPOAOIIONIB30BAHUE U COXPAHEHHE OHOJIOTMYECKOro pazHooOpasus
3emun. OO1IKE 3aKOHOMEPHOCTH TJI00ATIBHBIX IKOJIOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3KCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOIOB MOHHUTOPHHIAa Pa3BUTHs ONACHBIX TEXHOTCHHBIX MPOLECCOB.
Cucmemnsbie uccnedosanus nepexooa kK pecypcocobepezaroujeti u KOHKYPEHmocnocooHou
sHepeemuke.  buonocuuecxoe  pasmnoobpasue u  b6uopecypcwvl. Hayuonanvnvie
UHGOPMAYUOHHbIE CUCTNEeMbl, 0becneyusarowue 00CMyn K UHQOpmMayuy no coCMosHUIO
omoenbHblX 6Uu008 u sKkocucmem. OcHo6bl 3KOpeaburumayuu IKOCUcmem u cnocoooe
O0pvObL ¢ buoNnospexcoeHusMU. Pekoncmpykyus MopcKux u Ha3eMHbixX 9KOCUCTEM.

JleMoHcTpanuu

Tabmuupl 1 cxembl: «3arps3HeHue atMocheprl», «3arps3HeHue TUApochepbD,
«3arpsisHeHHe TouBbl», «llapHuKOBBIH 3PPexT», «Ocobo oxpaHsemMble NPUPOTHBIE
TEPPUTOPUMY», «MOJenH ynpaBiasieMOro MUpa.

O6opynoBanue: Gpororpaduu OXpaHseMbIX paCTeHUH U )KMBOTHBIX KpacHOI KHUTH
Poccuniickont @enepanuu, KpacHoi KHUTH peETHOHA.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0yJarOIIUMHUCS
porpaMM CpPEJHEro o0Iero oOpa3oBaHUs: JIMYHOCTHBIE, METaNpeJIMETHBIC |
peMETHEBIC.

B cTpykType JIWYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUS IPOTpaMMbl 1O OHOJIOTHUU
BBIJICJICHBI CJIEAYIONIUME COCTABJISIIONIME: OCO3HAHUE OOYYaIOIIUMHUCS POCCUUCKOMN
rpaXIaHCKOW HJACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH WU
CaMOOIpeCICHUI0, HAJIUUYMEe MOTUBAIMKM K OOYy4YEHHUIO OMOJIOTWH, IIeJCHAINPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IICHHOCTEH U
UCTOPUYECKUX TPAIUIMNA Pa3BUTHUS OHUOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOYy4YaroOUIMXCS  PYKOBOJCTBOBAThCS B CBOCH  JICSITEIBHOCTH
IIEHHOCTHOCMBICJIOBBIMA ~ YCTAaHOBKaMH, TMPHUCYIIUMU CHCTEME OHOJOTUYECKOTO
o0pa3oBaHMs, HaJIMYME NPABOCO3HAHUS HSKOJOTUYECKOW KYJIbTYpbl, CHOCOOHOCTH
CTaBUTD LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.
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JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrPaMMbl MO OUOJIOTHU JOCTUTalOTCS B
€AUHCTBE Yy4yeOHOW U BOCIUTATEIBHOM JESATEILHOCTU B  COOTBETCTBUU c
TPaAULMOHHBIMU POCCUHCKUMH COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 00I11€CTBE NMPABUIIAMU U HOPMaMHU
MOBEJICHUSI W  CIOCOOCTBYIOT TIpOIlECCaM CaMONO3HaHMs, CaMOBOCIHUTAHUS W
CaMOpa3BUTHs, Pa3BUTHS BHYTPEHHEN MO3ULIMH JIUYHOCTH, IATPUOTU3MA U YBAXKEHUSA K
3aKOHY W MPaBOIOPAJKY, YEJOBEKY TpyJa M CTaplIeMy MNOKOJEHHUIO, B3aUMHOIO
YBOKEHUS, OCEPEKHOTO OTHOUICHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPAJULMAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, IpupoIie U OKPYKaroIIeh cpee.

JIn4HOCTHBIE pPE3yJIbTaThl OCBOCHHS yueOHOTo mpeameTa «buoJOTHs» TOTKHBI
OTpaXkaTb  TOTOBHOCTh W  CHOCOOHOCTh  OOy4YalolUXCS  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, paclIMPEHUE >KU3HEHHOrO OIbITa U OIbITa
JEATEIPHOCTH B IPOLIECCE pEAIM3ALUU OCHOBHBIX HAIIPABICHUM BOCIIMTATEIBHOU
NEATEIIbHOCTH, B TOM YHCJIE B YaCTU: 1) rPa:KIaHCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU 00YyHAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTro OOIIECTBA; OCO3HAHME CBOMX KOHCTHUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEH, yBaKEHUE 3aKOHA

Y [IPAaBONOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOU AECATEIBHOCTHU MPU CO3AAHUU

Y4EOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M MMO3HABATENIbHBIX 3a/1a4, BBITIOJIHEHUN OMOJIOTUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEACNIATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBACHATH €€; yMEHHE YUYUTHIBAaTh B CBOMX JEHCTBUSIX
HEO0OXOJIMMOCTh KOHCTPYKTUBHOT'O B3aMMOJICHCTBUS JIIOACH C pasHBIMU YOEKICHUSIMH,
KYJbTYPHBIMU LIECHHOCTSMU U COLIUATBHBIM MOJIOKEHUEM; TOTOBHOCTh K COTPY/IHUYECTBY
B TIPOLIECCE  COBMECTHOTO  BBIMOJTHEHUS  Y4YEOHBIX,  I[IO3HABATEIBHBIX U
MCCIICIOBATENbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLICHHWS K MHEHHIO ONIOHEHTOB IpPH
00CYX/JICHHUH CIHOPHBIX BOMPOCOB OMOJOTUYECKOTO COJEP)KAaHMs; TOTOBHOCTh K
TYMaHUTAPHOM U BOJOHTEPCKOMN JAEATEIbHOCTH; 2) MAaTPHOTHYECKOT0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKONW UIEHTUYHOCTH, TATPHOTHU3MA,
YBAXKEHUSI K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iiepen PonuHou, ropaoctu 3a
CBOM Kpau, CBOW PoauHy, CBOM SA3bIK W KYJIbTYPYy, IPOLLIOE U HACTOSUIEE
MHOTOHAIIMOHAJILHOrO Hapoaa Poccuu; LEHHOCTHOE OTHONIEHHE K MPUPOJIHOMY
HACJIEINIO U MaMATHUKAM IPUPO/IBI,
noctmwkennsiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E; CIOCOOHOCTH

OLICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE

32



Bbuonorus. 10—-11 knaccel (yriy0n€HHBIN YPOBEHB)

OMOJIOrMH, TOHUMAHUS 3HAUYEHUs OMOJIOTMU B MO3HAHUU 3aKOHOB IPHUPOJIbI, B JKU3HU
Yesi0BeKa M COBPEMEHHOT'0 O0I1IeCTBa; uaeHHas yOexK IEHHOCTh, TOTOBHOCTD K CIIY>KEHUIO
u 3amure OredecTsa,

OTBETCTBEHHOCTH 3a €ro Ccyab0y; 3)
JAYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHHWE IYXOBHBIX LIEHHOCTEW pOCCUICKOTO HApO/Ia;

c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUSA, OATUYECKOTO  ITOBEJICHMS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIUIO U PUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JIMYHOIO
BKJIaJla B MOCTPOCHUE YCTOWYMUBOTO OYyAyIIEro; OTBETCTBEHHOE OTHOIIEHHUE K CBOMM
POIUTENSAM, CO3IAHUI0 CEMbH HA OCHOBE OCO3HAHHOTO IPUHATUS LIEHHOCTEN CEMEUHOMN
JKU3HH B COOTBETCTBMM C TpaaulMsMH HapoaoB Poccun; 4) 3cTeTHYECKOro
BOCIIUTAHUS

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOYAsi CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUW; MOHUMAaHUE

SMOIMOHAJIBHOTO BO3JICMCTBUS >XKUBOM MPUPOJBI U €€ LEHHOCTHU; TOTOBHOCTH K

CaMOBBIPAKEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MTPOSIBIISITH

KadycCTBa TBOp‘IGCKOf/'I JIMYHOCTH,

5) dpuznyeckoro BocnuTaHus, GopMHPOBAHUA KYJIbTYPHI 310POBbS H
IMOIUOHAIBLHOTO 0JIATOMOTYIHSI:

NMOHUMAaHHE W pean3alus 3J0pOBOr0 M 0e30macHOro oOpasa KU3HH (30pOBOC
IMUTaHKWE, COOJIFOJICHUE THTHCHHUYSCKHUX IMPaBUJI W HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATUN W OT/BIXA, peryisipHas (pu3nueckas akTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBCHHOMY (U3HUYECKOMY H IICUXHYECKOMY
3I0pPOBBIO; TIOHMMAaHWE IICHHOCTH IPaBWJI WHAMBHAYAIBHOTO M  KOJUICKTHBHOIO
0€3011acHOTO
MOBEICHUS B CHUTYalHsSX, YIPOXKAIOIIMX 3J0POBBI0 W JKH3HH JIIOJIEH; OCO3HaHWE

MOCJICICTBUI U HEPUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS

aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTb K TPY1y, OCO3HAHUE IICHHOCTH MacTEPCTBa, TPYA0JIF00HE; TOTOBHOCTH K
AKTUBHOW  JICATEJILHOCTH TEXHOJOTMYECKOWM W  COLMAJIbHOM  HAIpaBJICHHOCTH,
CIIOCOOHOCTh HMHMIIMMUPOBATH, IJIAHUPOBATH W CAMOCTOSITCIIBHO BBIMOJHATH TaKYIO
NeSATEIbHOCTh, WHTEPEC K Pa3IM4HbIM cdepam MpoPeCcCHOHAIBHON NeITebHOCTH,
YMEHHUE COBEpIIATh OCO3HAHHBIK BBIOOpP Oynymied mpodeccun W PpeaTu30BHIBATH
COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI; TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHHUIO U
caM000Opa30BaHUIO HA MPOTSHKEHUU
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BCEM KU3HU;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS: SKOJIOTHYECKH IeJIeCO00pa3HOe OTHOIIEHHUE K
IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJIe, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIICHHE YPOBHA  3KOJIOTMYECKOW  KyJIbTYphl: MNPUOOPETEHHE  OIbITa
IUTAHUPOBAHMS TIOCTYNKOB U OLEHKU MX BO3MOXHBIX MOCIEACTBUM AJII OKpY’Karolen
Cpellbl; OCO3HaHME TJO00AJBHOTO XapakTepa 3KOJOTMYECKUX MpodieM M myTed HxX
pelIeHus; CIOCOOHOCTh UCII0IB30BATh IPUOOPETaEMBbIE IIPU U3yUYEHUHN OMOJIOTHH 3HAHUS
U YMEHUS TIPU PELICHUH MPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM MTPUPOIOTIOIH30BAHUEM
(cobnroaeHue mpaBui HOBEACHUS B PUPO/IE, HAIIPABIEHHBIX HA COXPAHEHUE PABHOBECHUS
B DKOCHCTEMAaX, OXpaHy BUJIOB, SKOCUCTEM, OMOCc(ephl); aKTUBHOE HEMPUITHE AEHCTBUIA,
OPUHOCAIIMX BpEIl OKpYyXKalolled MpUPOJHON cpede, YyMEHUE MPOTHO3HPOBATH
HEOJAarONpPUSTHBIE HKOJIOTUYECKUE TMOCIEACTBUS NPEINPUHUMAEMbIX JIEHCTBUH U
IIPEeIOTBpallaTh UX; HAJIMYUE PA3BUTOrO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOIMYECKOU
KyJbTYpbl, OIbITA JIEATEIHOCTH  SKOJOTMYECKOM  HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B II03HABaTEJIbHOW, KOMMYHUKATHBHOM M COLMAJIbHOU
IPaKTUKE, FOTOBHOCTUM K YYaCTUIO B MPAKTUYECKON JEATEITBHOCTH 3KOJOTHUYECKOU
HaIPaBJICHHOCTH; 8) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKW U OOIIECTBEHHOM NPAKTUKHA, OCHOBAaHHOTO Ha AHAJOre KYyJIbTYD,
CIOCOOCTBYIOLIIEIO ~ OCO3HAHUIO  CBOEr0  MecTa B MOJMKYJIBTYPHOM  MHPE;
COBEPILIECHCTBOBAHME SI3bIKOBOM M UNTATEIBCKON KYJIbTYPhI KaK CPEACTBA
B3aUMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUDA;

NOHUMaHue crnenuprKy OUONIOTUU KaK HAyKH, OCO3HaHUA €€ posiu B (DOPMUPOBAHUU

palMOHAJIBbHOIO  HAy4YHOTO  MBILIUICHHUS, CO3JaHUN  LIEJIOCTHOTO MPEACTaBICHUS 00
OKpPYXaloIlleM MUpE KaK O €IUHCTBE MPUPO/IbI, YEIOBEKA U O0IIECTBA, B TO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U pEeLICHUH MTPOOJIeM COXpaHEHHsI TPUPOAHOTO
paBHOBeCHUS; YOS KIEHHOCTh B 3HAUUMOCTH OMOJIOTUU ISl COBPEMEHHOM ITUBUIIU3ALINN:
o0OecrneveHrs HOBOTO YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3[[aHHE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CITOCOOHBIX PEIIaTh PECYPCHbIE MPOOIEMbl Pa3BUTHSI YEJIOBEUECTBA,
MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX SKOJIOTHYECKUX MPOoOsieM U 0OecrieueHHsI
repexoa K yCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO IPUPOIHBIX
pecypcoB U (hOPMUPOBAHKIO HOBBIX CTAHAAPTOB KU3HU; 3aMHTEPECOBAHHOCTD B
MOJTy4YE€HUU OUOJIOTMYECKUX 3HAHUH B LIETISX MOBBILICHUS

oO0IIIel KyIbTYphI, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTh
(GyHKUIHMOHATIBHOW TPaMOTHOCTH oOydaronuxcsi, QopMHUpyeMOll  Tpu
U3y4E€HUU OMOJIOTHH; TOHUMAaHUE CYIIIHOCTH METOAOB MTO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCIIOJIb30BATh [10JIy4aeMble 3HAHUS JIJIs aHAJIU3a U
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OOBSACHEHHUS SIBJICHUI OKPYKAIOLIEro MUpa U MPOUCXOIAIIUX B HEM U3MEHEHU, YMEHUE
7esaTh 00OCHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAYUHBIX (PAKTOB U UMEIOLINXCS JaHHBIX
C LIEJIBIO MTOJIYYEHNUS JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTh CAMOCTOATEIBHO
UCIIONIb30BaTh OMOIOTHYECKHUE 3HAHUS JUIS PEIICHUS

HpO6HCM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX; OCO3HAHUC OCHHOCTHU Hay"IHOfI
ACATCIBHOCTH, I'OTOBHOCTBb OCYIICCTBJIATH

IPOEKTHYI0 M HCCIEA0BATENbCKYIO JIE€ATENbHOCTh HWHAWBHUIYaJbHO W B TPYIIIE;
TOTOBHOCTh U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OMOJIOTMM B COOTBETCTBUHU C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus»
BKJIFOYAIOT: 3HAUYUMbIe JUIsI  (OPMHPOBAHUS  MHPOBO33PCHHUS  OOYUYAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYyYHbIE TMOHATHS, OTpaXKalollue
I[€JIOCTHOCTh HAyYHOH KapTUHBI MHpa U CHCITU(PUKY METOO0B MO3HAHUS, HCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIECTBO, PHEPTHs, SBJICHUE, MPOIIECC, CUCTEMAa, HAyYHBIN
dbakT, TMNPUHLHUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEI0BaHUE,
HaOJFOICHNE, M3MEPEHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCAIbHBIC yIeOHbBIE ACHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYJISITUBHEBIC), o0ecIeynBaroIue
dbopmupoBanre (GyHKIUOHATBHOM TPAaMOTHOCTH M COIMAIBHOM KOMITETECHIIUN
00yUaroIINXCs; CIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJIbHBIC Y4YeOHbBIC
JICVCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

B pesynbraTe n3ydyeHuss OMOJOTUM HA YPOBHE CpeIHEro oOIIero oopa3zoBaHus Yy
oOyuaromierocs OyayT chOpMUPOBaHBI TO3HABATEIbHBIE YHUBEPCAIBbHBIC YUEOHBIE
JENUCTBUS, KOMMYHUKATHUBHBIC YHUBEpPCAJIbHbIC YUYEOHBIC MICHCTBUS, PETYJISITUBHBIC
YHUBEpCaIbHBIC yIeOHBIC ICHCTBYS, COBMECTHAS JICSITCIHHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
ba3oBble Jlornueckue aeiicTBHUA:

CaMOCTOSITENIHO (POPMYIHPOBATH U aKTYaIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh
e€ BCECTOPOHHE; UCII0Ib30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI IOTUUECKOTO MBIIILICHUS
(aHanuza, CUHTE3a, CpaBHEHHUA, KiIacCU(PUKALMHU, OOOOLIEHUs), PACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKK, YCTAaHABIMBATh CBSI3U
C JpYTrMMHU TMOHSATUSMHM); OINPEAENATh LEIU ACATENbHOCTH, 3aJaBas MapaMeTpbl U
KPUTEPUH UX JOCTHKEHUS,
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COOTHOCHUTBb pE€3YyJIbTaThl JEATEIBHOCTH C ITOCTABJICHHBIMH LEJAMH; HCIOJIb30BAThH
OHMOIOTHYeCKHEe MOHITHS JIJIs1 00bSICHEHUS (DaKTOB U SIBJICHUI KUBOM

OPUPOABL;, CTPOUTH JIOTMUECKUE PACCYXIACHUS (MHAYKTHUBHBIE, JE€IyKTUBHBIE, IIO

aHAJIOTMH ), BBISIBIISATh 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSIX,

(bopMyIMpPOBATh BHIBOJIBI U 3aKIIOYEHUS; IPUMEHATh CXEMHO-MO/ICNIbHbBIE CPEICTBA IS

IPEICTABIICHUS CYIIECTBEHHBIX CBS3€H M OTHOLIEHUH B HM3y4aeMbIX OMOJIOIMYECKHUX

00beKTaX, a TakKe TMPOTUBOPEUUH PpA3HOrO0 pOJA, BBISBICHHBIX B Pa3IMYHBIX

MH(OPMAIMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IUIAH PEHICHUS MPOOIeMBbl ¢ y4ETOM

aHaJIM3a UMEIOLUXCS

MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTOB

LEJSM, OLICHUBATh PUCKHU IMOCIEICTBUIA EATEIbHOCTH; KOOPJAUHUPOBATh U BBINOJIHATH
paboTy B yCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO U

KOMOMHUPOBAHHOTO B3aWMOJECHCTBUS; pa3BUBaTh KPEATUBHOE MBILICHHUE

IpU PCEIICHWH J>KU3HEHHBIX mpoOieM. ba3oBble mucclieoBaTeIbCKHE
NeHCTBUA.

BJIQJICTh HABBIKAMHM Y4Y€OHO-HCCIIEIOBATEIILCKOM U TMPOEKTHOM JEsTENIbHOCTH,
HaBBIKAMH Pa3pEIICHUs TPOOJIEM, CTIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSTEILHOMY
MIOWCKY METOJOB PEIICHHS TMPAKTUYECKHX 3a7a4, MTPUMCEHCHHUIO Pa3IMYHBIX METOOB
MO3HAHUS, WCIOJb30BaTh PA3JUYHbIE BUJIBI ACSITEIBHOCTA IO TMOJIYYECHUIO HOBOTO
3HAHMS, €r0 HHTEPIPETAIUN, IPEOOPA30BAHUIO U PUMEHECHHIO B YICOHBIX CUTYyAITUIX, B
TOM YHCJIC TIPU CO3JaHUU YyUEOHBIX U COIUATIBHBIX MPOEKTOB; (POPMHUPOBATH HAYYHBIN
THUII MBIIUICHUS, BIAJCTh HAYYHON TEPMUHOJIOTHEH,

KJIFOUEBBIMU TMOHATUSIMU U METOJaMH; CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3aa4u

B 00pa30BaTEIbHON JIEATEIBHOCTH
Y )KM3HECHHBIX CUTYyaITUsX;

BBISIBIISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3U U aKTyaIM3UPOBATh 3a7]a4y, BbIIBUTATh
TUIOoTe3y €€ pelieHus, HaX0UTh apTyMEHTHI JIJIS JJOKA3aTelIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh TApaMeTpbl W KPUTEPUHU PEIICHUS;, aHAIM3UPOBATH TOJYYCHHBIE B XOJE
pElICHUS 3a]a4M pPe3yIbTaThl, KPUTHUECKH

OILICHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUAX; JaBaTh
OIICHKY HOBBIM CHUTYyallMsIM, OIICHHBATh MPHOOPETEHHBIA OMBIT, OCYIIECTBIATH
1[eJICHAIIPaBJICHHBIIN MOMCK MEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS

B MpO(ECCHOHANBHYIO CpEeAy; YMETb IEPEHOCUTh 3HAaHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH

KU3HEACIATCIbHOCTH; YMETh HMHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
HpeAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, NIpejiaraTh OpUrHHaIbHbIE TOIXO0AbI U PELICHUS, CTABUTh
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npoOeMbl U 3a/1a4u, JOMYCKAIOIINE allbTepHATUBHBIE pelieHus. Padora
¢ uHpopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX HHPOPMAIHH (TEKCTE YIeOHOTO
0CcoOUsI, HAyYHO-TIOMYJISIPHOM JIMTEpaType, OUMOIOTMYECKUX CIOBAPSAX U CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax TaHHBIX, B IHTEpHETE), aHATM3UPOBATh HHPOPMAIIHIO PA3TMIHBIX
BUJOB W (OpPM TMpenCTaBICHHs, KPUTHUECKH OILIEHHBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD; (POPMYITHPOBATH 3aMPOCH U MIPUMEHSITh Pa3IHIHBIE METOJIBI IPH
MIOMCKE U 0TOOpE
ouonornyeckor uHMOpMaIMK, HEOOXOAMMOW [IJIsi BBHINIOJIHEHUS YYEOHBIX 3ajlay;

MprUOOpETaTh OIBIT UCTIOJB30BaHMS HHGOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPIICHCTBOBATH KYJIbTYPY AaKTUBHOTO WCIIONB30BAHMS Pa3TUIHBIX
MIOMCKOBBIX CHCTEM; CAMOCTOSITETIFHO BBHIOMPATh ONTHUMAIBHYIO (JOPMY MPEACTABICHUS
OHOJIOTHYECKOM
uHdopmaruu  (cxeMbl, TpaduKu, aAUArpaMMmbl, TaOJIUIbI, PUCYHKH U JPYroe);
UCIIOJIb30BaTh HAyYHBIA SI3bIK B KAUECTBE CPEJCTBA MpU pabOTe C OMOJOTHMYECKOU
uHpOpMaITUEeH: TPUMEHAITh XUMHYECKHE, (PU3MUECKHE W MAaTeMAaTHYCCKHE 3HAKH W
CUMBOJIBI, (hOPMYJIBI, a00peBUATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPE0OPa30BHIBATH
3HaKOBO-CHMBOJIMYECKHE CPECTBA HATJIATHOCTH; BJIAJETh HABBIKAMHU PACTIO3HABAHUS U
3amuThl HHGOPMAIHH, UHPOPMAITMOHHOM
0e30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTUBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

OoO1enue:

OCYIIIECTBIATH KOMMYHHKAITMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMaJOre WM JUCKYCCHUU MO CYIIECTBY OOCyX)JgaeMod Tembl (yMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCUTEIBLHO BBIMOJHEHUS IMpeajiaraeMoil 3aaauu,
YUYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMNA APYTUX YYAaCTHUKOB JTHAJIOTa WU
JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHbIE CPE/ICTBA OOIICHUS, IOHUMATh 3HAYEHUE COIIMATbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyallii, yMETh CMST4YaTh
KOH(IMKTBI M BECTH IEPETOBOPHI, BIAJETh pPA3JUYHBIMU CIOCOOAMH OOIICHUS W
B3aMMOJICUCTBHS, IOHUMATH
HaAMEPEHUS IPYTHUX JIOJICH, IPOSBISATh YBAKUTEIHHOE OTHOIIICHUE K COOCCETHUKY U B
KOPPEKTHOU hopme hOpMYyTUPOBATH CBOM BO3PAKEHUS; Pa3BEPHYTO U JIOTUIHO H3J1araTh
CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM SI3bIKOBBIX

CpPEACTB.
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CoBMecTHas 1eITEIbHOCTD:
MOHUMATD U MCTIOIH30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHIUBUIYaIbHONU pabOThHI
IPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHUS
IPYIIOBBIX (POPM B3aUMOCHCTBUS MPH PEeLICHNH y4eOHOM 3a7jauu; BHIOMPATh TEMATUKY
¥ METOJIbl COBMECTHBIX JEHCTBHI ¢ yu€TOM OOIIMX MHTEPECOB
U BO3MOXKHOCTEM KaXJOTO0 UJ€HAa KOJUIEKTHBA; NPUHUMATh II€Id COBMECTHOM
JeSITEIbHOCTH, OPTraHU30BBIBATh M KOOPAMHHUPOBATH JACUCTBUA MO €€ JOCTHUKCHHIO:
COCTaBJIATh IUJIAH JICHCTBHIA, paclpeneNiarTh pojd C Y4€TOM MHEHUH YYacTHHKOB,
oOcyXJaTh pe3yJabTaTbl COBMECTHONW pabOThI; OIEHMBATh KAuyeCTBO CBOETO BKJaaa U
Ka)KJ0r0 y4aCTHUKA KOMaH/bl B OOIINIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSAM; MpeiaraTh HOBBIE MPOEKTHI, OIICHUBATH
UJICU C TIO3UIMHY HOBU3HBI,
OpUTMHAIIBHOCTH,  NPAaKTUYECKOM  3HAYUMOCTH;  OCYILIECTBISATH  IO3UTHBHOE
CTpaTernuecKoe MOBEJCHUE B PA3TUYHBIX CUTYaIIUAX,

IIPOABIIATE TBOPUCCTBO U B006pa}i(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS ISl BBISIBICHHS IPOOJIEM U UX PELEHUs
B JKM3HEHHBIX M Yy4E€OHBIX CHUTyallUsAX; BHIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHMM
LI€JIEBBIC U CMBICIIOBBIE YCTAHOBKH
B CBOMX JICHCTBUSAX U MOCTYIKAX [0 OTHOUIEHUIO K KUBOW NPHUPOIE, CBOEMY 3I0POBBIO
U 370pPOBBI0  OKPYXKAIOIIMX; CaMOCTOSATENIBHO OCYLIECTBIIATh IT03HABATEIIbHYIO
NEeSATEIbHOCTb, BBIABIATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4H B
00pa30BaTeNIbHOM AESITETLHOCTU U )KM3HEHHBIX CUTYAIUAX; CAMOCTOSITEIbHO COCTABIISATh
IUTaH peleHus IpoOieMbl ¢ y4ETOM UMEIOLIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAIMOYTSHUM; 1aBaTh
OILIEHKY HOBBIM CHUTYallHsIM;
paclIMpsATh paMKH Yy4eOHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN; 1eTaTh
OCO3HaHHBINA BHIOOP, ApryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;
OLICHUBATh PUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW IPYAUIMH B Pa3HbBIX
o0JyacTsX 3HAHUM, IMOCTOSHHO TMOBBIIATH CBOM OO0pa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:
J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEILHOCTD,
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OIOCHHUBATL COOTBCTCTBUC PC3YIIbTATOB LCIIIM; BJIAACTH HABBIKAMU MMO3HABATEIbHOU
perJ'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX HCﬁCTBHﬁ N MBICIIMTCIIbHBIX ITPOLECCOB, UX
PE3YIILTATOB U OCHOBaHI/IfI, HCIIOJIBb30BaTh HpI/IéMLI pe(bneKch 1 OCHKU CUTYyaAlluH,
BI)I60pa BCPHOI'O0 PCHIICHHA;, YMCTb OLICHHBATH PHUCKU W CBOCBPCMCHHO IIPHUHHUMATDH
peiCHus MO0 MX CHUKXCHUIO, IIPUHUMATL MOTHBBI U apPIryMCHTBI APYIUX IIpU aHAJIM3C
PE3YIBbTATOB ACATCIBHOCTH,

IIpunsiTue ceds1 u APpyrux:
OpPUHUMATH ce0sl, MOHMMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTHUX [IPU aHATIU3€E PE3YJIbTAaTOB JEATEIIBHOCTH;

OpuU3HaBaTh CBOE MpPAaBO M IPaBO JPYIMX Ha OLIMOKHU; pa3BUBATh CHOCOOHOCTH
ITIOHUMATh MUP C MO3ULIAH IPYTOro YEJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yNnbTaThl OCBOEHUS COEepkKaHus yueOHoro npeamera «bronorus»
Ha yrayOnEHHOM YpPOBHE OpPUEHTHpOBaHbI Ha oOecredeHue MpoQUIbHOIO OO0y4YeHUs
oOyuaronuxcst onosorud. OHM BKIIIOYAIOT: crienuduyueckue ajis OMOJIOTMU Hay4HbIE
3HAHUS, YMEHUS U CIOCOOBI AEMCTBHI 10 OCBOCHHIO, MHTEPIPETALIMU U TPE0OPa30BaHUIO
3HAHWM, BUABI JEATEIBHOCTH MO IOJIYYEHUIO HOBBIX 3HAHMA M MX NPUMEHEHUIO B
pa3IMYHBIX Y4YEOHBIX, a TAKXKE€ B pPEATbHBIX XU3HEHHBIX cuUTyauusx. [IpeameTrHbie
pe3ynbTaThl MPEACTABICHBI [0 TOAAM U3yYEHHS.

[IpeameTHbIE€ pe3yiabTaThl OCBOEHUA yueOHOro npeamera «buonorus» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE€ M POJIM OUOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (JOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MO3HAHUHM 3aKOHOB
NPUPOJIBl W PEUIEHWU MPoOJeM palMOHAILHOTO TMPUPOAOINOIL30BAHMS, O BKIIAJE
POCCUHCKUX M 3apyOeXHbIX YYEHBIX B pa3BUTHE OWOJOTHM; BIaJCHUE CHUCTEMOM
OMONOTUYECKUX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOIIOJArarmIne OWOJIOTHYECKUE
TEPMUHBI M TIOHATUS (KU3Hb, KIJIETKA, OpraHu3M, MeTa0oJIu3M, TOMEOCTa3s,
CaMOpETYJISILUSA, CaMOBOCIIPOM3BEICHUE, HACJIEACTBEHHOCTh, M3MEHYMBOCTH, POCT M
pa3BUTHE), OMOJIOTUYECKHUE TEOPUH (KIETOUHAS TEOPHS
T. llIBanna, M. IlInelinena, P. BupxoBa, XxpoMocOMHasi TEOpUsI HACIEICTBEHHOCTH T.
Moprana), yuenuss (H.1. BaBumoBa — o 1eHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJIbTYPHBIX DPACTCHHI), 3aKOHBI (eIMHOOOpa3us MOTOMKOB II€PBOTO TOKOJICHHUS,
pacIICIUIEHUs, YUCTOTHI TameT, HEe3aBUCMMOro HaciegoBanus 1. Mennens,
TOMOJIOTMYECKUX PAIOB B HacleAcTBeHHOM n3MeHunBoctd H.W. BaBuiiosa), mpuHIUIbBI
(KOMILJIEMEHTapHOCTH ); BIaICHUE OCHOBHBIMU METOJIaMU  Hay4YHOIO

MO3HAHUS, HCHOJIb3YEMbIX
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B OHMOJIOTMUECKMX HCCICAOBAHUSIX JKUBBIX OOBEKTOB (OMHUCAHHME, HW3MEPEHHUE,
HaOJI0/IEHNE, IKCIEPUMEHT); YMEHHE BBIIEIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB,
KJIETOK POKAPUOT U DYKAPHUOT, OJJHOKIJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM
yucie OakTepuii, r(puOOB, pACTEHUIA, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB  pAacCTEHHM, JKUBOTHBIX, YEJOBEKa, MPOLIECCOB IKU3HEACITEIbHOCTH,
OpPOTEKAIOUMX B OpraHU3Max pPACTeHHM, *UBOTHBIX U YEJIOBEKa, OMOJOTUYECKHUX
IpoIeccoB: OOMEHa BemecTB (MeTadoNM3M), MpPEBpAIICHUS HHEPrUH, OpOKECHHUS,
aBTOTPO(PHOrO M TETEepPOTPO(HOTO TUIMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeHo03a, TaMeToreHesa, AMOpHUOreHe3a, MOCTIMOPUOHAIBHOIO pPa3BUTHS,
pPa3MHOXEHUS, HHIAUBUAYATHFHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHEe3a), B3aMMOICHCTBHUS
I€HOB, Te€TepO3Uca, MCKYCCTBEHHOTO OTOOpa; yYMEHHE YCTaHaBIMBATh B3aMMOCBS3U
MEXIy OpTraHOMJIaMH KJIETKU U UX PYHKIUSMU, CTPOSHHUEM KJIETOK Pa3HbIX TKaHEH U UX
GYHKIUSIMH, MEXKIy OpraHaMd W CHCTEMaMH OPTaHOB Yy pPAacTEHUH, KUBOTHBIX U
yelioBeka U MX (YHKIHUSIMH, MEXKIY CUCTEMaMU OpPraHOB U MX (YHKIUSIMH, MEXKIY
dTamaMu OOMEHa BEIECTB, ATalmaMH KJIETOYHOTO IMKIAa M IKU3HEHHBIX IHKIOB
OpraHWU3MOB, OJTalmaM{d AMOPHOHAJILHOTO PpA3BUTHSA, TCHOTUIIOM U (EHOTHUIIOM,
dbeHoTUnoM W (QakTopamMu Ccpeabl OOUTaHUS; YMEHHE BBISBISATH OTIUYUTEIIbHbBIC
MIPU3HAKH JKUBBIX CUCTEM, B TOM UHCTIE

pacTeHMii, >KMBOTHBIX M YENOBEKa; YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE
apTryMEHThI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO ¥ CHMBOJIMKY JJISI I0Ka3aTeIbCTBA POJCTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII; YMEHUE periaTh OMOJOTUYECKUE 3a0a4u,
BBISIBIISIT IPUYMHHO-CJICJICTBEHHBIC CBSI3U

MEXIYy MCCIICTyEeMbIMH OMOJIOTUYECKUMHE TTPOIIECCAMH U SIBJICHUSIMH, JCJIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTATOB; YMEHHUE BBIMOJIHATE JIA00OpATOPHBIC
U TIpaKTUYECKHE paboThI, COOMI0IATh MpaBUia

npu pabote ¢ ydeOHbIM W Ja0OpaTOPHBIM O00OPYIOBAaHMEM; YMEHHE BBIJIBUTATH
TUTIOTE3bI, TIPOBEPATH HMX OSKCIEPUMEHTAIBHBIMUA CpPEICTBAaMH, (OPMYIUPYS IIEb
UCCJIEIOBAHUSI, aHAIM3UPOBAThH TMOJIYYCHHBIC PE3YyJIbTaThl M JENaTh BHIBOJBI; YMEHUE
y4acTBOBAaTh B Y4eOHO-UCCIEAOBATEIbLCKOM paboTe 1O OHOJOTHMU, JKOJOTUH U
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IMIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJUYHO
MPENCTABIIATh TOJYYCHHBIE PE3yJbTaThl HAa YUYEHUUYECKHX KOH(MEPEHIUSIX; YMEHUE
OIICHHMBATh ATHYECKHE ACTIEKThl COBPEMEHHBIX UCCIICIOBAaHUI B 001acTH

ouonormu W MEIWIMWHBI  (KIOHUPOBAaHME, MCKYCCTBEHHOE  OIUIOJOTBOpPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedt mpodecCuoHaIbHON
NEATeIbHOCTH B 00JacT OWUOJOTUM, MEAUIMHBI, OWOTEXHOJOTUM, BETEPUHAPHH,
CEbCKOTO XO3MCTBAa, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOJsITh IMO3HABATEIbHBIN
MHTEpEeC, HAMpaBJICHHbIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
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NPOJIOJDKCHUE  OHMOJIOTMYECKOrO  O0pa3oBaHHMsl B~ OpPraHM3alUAX  CPEIHETO
po(heCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTtHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 kiacce
JOJKHBI OTPaXKaTh:
c(hOpPMHUPOBAHHOCTH 3HAHUIA O MECTE M POJIH OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (GOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUPa, B
MMO3HAHUW 3aKOHOB MPUPOJIBI ¥ PEIIEHUN IKOJIOTHIECKUX MPOOIIEeM YeI0BEUECTBa, a
TaK>Xe B PEUICHUU BOIIPOCOB PAILIMOHAIILHOTO MIPUPOAOIIOIB30BaHU, U B (DOPMUPOBAHUU
IIEHHOCTHOT'O OTHOUIIEHHUS K IPUPO/IE, OOIIECTBY, YETOBEKY, O BKJIa/Ie POCCUNCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH; YMEHUE BIIJICTh
CUCTEMOW OHMOJIOTMYECKUX 3HAHUH, KOTOpasi  BKJIIOYAET ONpEeCHUs U
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTHYECKUX TEPMHUHOB U MOHSATUH (BUI,
’KOocUcTEMa, Orocdepa), Ouoaoruueckue Teopuu (dBostononHas reopus Y. Jlapsuna,
CUHTETHYECKas Teopus sBostonun), yuenus (A.H. CeBeprioBa — o myTsx u
HarnpaBJieHusX 3Boionuu, B.M. BepHanckoro — o 0uocdepe), 3aKkoHbI (TeHETHYECKOTO
paBHoBecus [x. Xapau u B. BaitnOepra, 3apojsimeBoro cxojicrsa K.M. bapa), npasuiia
(MmunumymMma FO. JInbuxa, 3K0JIOTHYECKON MUPAMUJIbI SHEPTUH ), TUIIOTE3bI (TUIIOTE3a
«vupa PHK» V. I'unGepta); ymeHnue BnageTh OCHOBHBIMU METOJaMH HAYYHOTO
MMO3HAHUS, UCTIOJIb3YEMbIMU
B OMOJIOTMYECKHUX MCCIIEIOBAHMIX KUBBIX 0OBEKTOB M IKOCUCTEM (OIMUCAHNE,
n3MepeHue, HabJrIeHuE, AKCIEPUMEHT),  CIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MPUPOJIC; YMEHUE BHIJCIATh
CYILIECTBEHHbIC NMPU3HAKU: BUJIOB, OMOTE€OIIEHO30B, YKOCUCTEM U
ouochepsl, CTAaOMIM3UPYIOLIET0, ABMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOODA,
AJTONATPUYECKOTO0 M CHUMITATPUYECKOTO BUA000pAa30BaHUS, BIUSHHS JBIDKYIIUX CHII
SBOJIIOIIMM HAa TEHO(POHJ TMOMYJISIIUUA, MNPUCTOCOOJEHHOCTH OpPraHU3MOB K Ccpelie
oOuTaHusl, YepeOBaHUsl HAIMpPaBJICHUI HBOJIIOIMH, KPYroBOpPOTa BEIIECTB M TOTOKA
SHEPIUM B DKOCHUCTEMAaX; YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIY MPOIEeCcCaMu
ABOJIIOLNH, IBUKYIIIUMHU
CUJIaMU aHTPOTIOTE€HE3a, KOMITIOHEHTAMM PA3JIMYHBIX SKOCUCTEM U MPUCIIOCOOTCHUSIMUA K
HUM OpraHW3MOB; YMEHHUE BBISBIATh OTJIWYWTEIbHBIC TMPU3HAKU IKUBBIX CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpele oOOuTaHus, aOMOTHYECKMX U OMOTHUYECKUX
KOMITOHEHTOB DKOCUCTEM, B3aMMOCBSI3€M OPraHU3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX
M3MEHEHHUM B 9KOCUCTEMAaX CBOE€M MECTHOCTH; YMEHHUE HUCIIOIb30BaTh COOTBETCTBYIOLIUE
apryMEHTbI, OMOJIOTUUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY JIJI JJOKa3aTeIbCTBA POJICTBA
OpPraHu3MOB pPa3HBIX CHUCTEMATUYECKUX TPYMIM, B3aUMOCBS3UM OPraHU3MOB W CPEIbI
oOWTaHMs, €TUHCTBA YEJIOBEUYECKUX pac, HEOOXOAMMOCTH COXPAHEHUS MHOT000pa3us
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Bbuonorus. 10—-11 knaccel (yriy0n€HHBIN YPOBEHB)

BUJIOB M DKOCHCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MPHUPOJIBI U YEIOBEUYCCTBA, YMECHUE
pemaTh OMOJIOTHYECKUE 3a/1a4UH, BBISBISITH IPUYUHHO-CJICICTBCHHBIC CBI3U
MEXKTy UCCIIETyEMbIMU OMOJIOTHIECKUMHE TIPOIECCAaMH U SIBIICHUSMHU, JIeTIaTh BEIBOJIBI U
IIPOTHO3bI HA OCHOBAHUH TIOJyYEHHBIX Pe3yJIbTaTOB; YMEHHE BBITOJHATH JJA00PAaTOPHBIC
U TIPaKTUYECKHE PabOThI, COOIIONATH MpaBUiia
npu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000pYI0BaHNEM; YMEHHE BHIIBUTATh
TUTIOTE3BI, TPOBEPSITH UX IKCIIEPUMEHTAILHBIMH CPEJICTBAMH, (DOPMYIUPYS 1IEITh
WCCJICIOBAHMSI, aHATM3UPOBATH TIOTyYEHHBIC PE3YJIbTATHI U IeTIaTh BHIBOBI; YMEHHE
y4acTBOBATh B Y4eOHO-HMCCIIEA0BATEIHCKON paboTe 0 OMOIOTHH,
9KOJIOTUW M MEAUITMHE, TTPOBOIUMOM Ha 0a3e IMIKOIHHBIX HAYIHBIX 00IIECTB, ¥ ITyOJIUIHO
MPEACTABIIATh MOJYYCHHBIE pPE3yJbTaThl HAa YUYEHUUYECKHX KOH(MEpEHIUSX; YMEHHUeE
OTICHUBATH THIOTE3bI U TEOPUU O TIPOUCXOKICHUH KU3HHU, YEITOBEKA U
YEJIOBEUECKHUX pac, 0 MPUIUHAX, TIOCIEACTBUAX M CIIOCO0aX MPEAOTBPACHUS
rJ1I00aJIbHBIX U3MEHEHUI B Ouocdepe; yMeHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOD
Oynyrieit mpodeccuoHaabHON
NEATETLHOCTH B 00JacCTH OWOJOTHH, DKOJOTHH, TPHUPOIOIOIB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOIO0 XO3SICTBA, MUIIEBOU
MPOMBITIUICHHOCTH, YIJIyOlsITh TI03HABATEIBHBI WHTEPEC, HAIMPaBICHHBIN Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIECH MpodecCHu W MPOJOJDKEHHE OMOJIOTHIECKOTO
00pa3oBaHMs B OPraHU3aLUAX CPEeIHETO MPOGeCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

10 KITACC
Ne HanmenoBanne tem | KonnuectBo OcHOBHBIE BUBI IEATEIIBHOCTH
[IporpammHoOe conepkanue
/11 y4eOHOTr0 MpeaMeTa 4acoB oOy4Jaronmxcs
1 | Tema «buojiorusi Kak HAYKa»
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

1.1

buomnorus xak
KOMIIJIEKCHAsI HAyKa U
KaK 49acThb
COBPEMEHHOI0
o0111eCTBA

CoBpemeHHas OUOIOTHS —
KOMIUIeKCHas Hayka. Kpatkas
HCTOPHUSI PA3BUTHS OMOJIOTHH.
buonornyeckre HayKu U U3ydaeMbie
uMH 1poosiemMbl. DyHTaMEHTAIBHBIC,
MIPUKJIAJIHBIC U IOMCKOBBIE HAYUHbIC
HCCIICJIOBAaHHUS B OMOJIOTHH.
3HadyeHue OMoJIOrHH B (POPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMOJIOTHel. 3HaUCHUE
OMOJIOTUH B MPAKTUICCKOU
JESITEILHOCTH Y€JIOBEKA: MEIUITMHE,
CEJILCKOM XO03S5MCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MTPUPOJIbI.

JemoHcTpauumn

[loptpetsl: Apuctorens, Teodpacr,
K. JInnnen, X.b. Jlamapk, Y. /lapsun,
VY. T'apgeu, I'. Mennens,

B.N. Bepnanckuii, N.11. I1aBnos,

PackpbiBaTh coJiepKaHUE TEPMUHOB U
MOHSITUI: HAYYHOE MUPOBO33PECHUE,
Hay4yHas KapTUHA MUPA, HAYYHBIH
METO/I, TUIIOTE3a, TEOPUSI, METOIbI
HCCIICIOBAHUS.

XapaxkTepu3oBaTh OMOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U pOJib
Cpeau IpyTruX €CTECTBEHHBIX HAYK.
O1eHuBaTh BKJ1aJ OTEYSCTBEHHBIX
Y4EHBIX B pa3BUTHE OMOJIOTHH.
O1eHrBaTh POJIh OMOJIOTHYECKUX
OTKPBITAM U UCCIICIOBAHUIN B Pa3BUTHUH
HAYKU U MPAKTHYECKOU JIESITETbHOCTH
JIIOJICH.

[Tepeuncnsare npodeccuu, CBSI3aHHBIC C
COBPEMEHHOM OMOJIOTHEH.

[TpuBOAUTH MPUMEPHI TPAKTUUYECKOTO
HCIIOJIb30BAHUS JOCTHKEHUI OHMOJIOTrNU
B MEJIMIIMHE, CEJILCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH M OXpaHe MPUPOIbI
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

N.1. MeunukoB, H.I1. BaBuios,

H.B. TumodeeB-PecoBckui,

Jx. Yorcon, ®@. Kpuk, /[.K. benses.
Tabaump! 1 cxembl: «CBSI3b OMOJIOTUH C

ApyrumMu Haykamm», «Cuctema
OMOJIOTHYECKHUX HAYK)»

NToro yacos nmo teme 1

2 | Tema «2KuBble cucTeMbl U MX H3yYeHUE»
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

2.1

JKuBble cUCTEMBI U UX
CBOICTBA

JKuBble cuCTEMBI KaK MpeaMeT
n3ydeHus onosiorur. CBOMCTBA HKUBBIX
CHUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, TUCKPETHOCTh U
LEJOCTHOCTD, CIIOXKHOCTb U
YIOPSIAOUYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTraHU3aIus,
CaMOBOCIIPOU3BECHUE,
pa3ApaxKUMOCTh, K3BMEHYUBOCTb, POCT
Y Pa3BUTHE.

JdemoHcTpanuu

Tabmaunel U cxeMbl: «OCHOBHEIE
MIPU3HAKU KU3ZHU», « BHOJIOTHYECKHE
CUCTEMBI», «CBOMCTBA )KUBOU
MaTEPUN»

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHUI: )KUBasl CUCTEMA, DJIEMEHT,
IIOJICHCTEMA, CTPYKTYpa; OTKPBITOCTD,
BBICOKAs yIIOPSAIOYEHHOCTb,
YIPaBISIEMOCTb, UEPAPXUYHOCTb.
XapaxkTepus3oBaTh CTPYKTYpy U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XMMHUYECKOTO COCTaBa OOBEKTOB
YKUBOM U HEKUBOU MPUPOJIbI, OOIIHIA
MPUHIUI KJIETOYHON OpraHu3aluu
KUBBIX CHCTEM.

CpaBHUBaTH OOMEHHBIE MPOIECCHl B
HEKUBOUW U )KUBOU MPUPO/IE;
pPacKpbIBaTh CMBICI PEAKIIHAM
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISILINY KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
pacKpbIBaTh CyTh MIPUHIIUIIOB

MOJIOKUTEIIBHOU U OTPULATEIIbHON
00paTHOM CBS3H.

AHann3upoBaTh CBOMCTBA
CaMOBOCHPOU3BEACHHUS, pOCTA U
Pa3BUTHS OPraHU3MOB
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

2.2

YpoBHEBas
OpraHu3alus )KUBbIX
CHUCTEM

YPpOBHH OpraHU3ALNH KUBBIX CUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM,
TKAHEBbIN, OPraHU3MEHHBIN,
NONYJIALIMOHHO-BUIOBOM,
3KOCUCTEMHBIN
(OroreoIneHOTHYECKHI ), OMOChEPHBIH.
[Ipouecchl, IpOUCXOASAIIUE B JKUBBIX
cucremax. OCHOBHBIE IPU3HAKU
xuBoro. XKuznb kak popma
CyliecTBOBaHMUs Marepun. Hayku,
M3y4YarollHe KUBbIE CUCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
N3yuenune xkuBbIX cucteM. MeToibl
Oouosiornyeckor Hayku. HaGmronenue,
U3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMATHU3ALIMS, METAaHAIIN3.
[TonsiTHE O 3aBUCUMON U HE3aBUCUMOW
nepeMeHHoi. [imannpoBanue
sKkcnepuMeHnTa. [loctaHoBka u
npoBepka runore3. Hynesas runoresa.
[TousiTrie BEIOOPKH U €€
JI0CTOBEpHOCTH. Pazopoc B
Ouosiornyeckux JaHHbIX. OreHka

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: 0OMEH BELIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIIPOU3BECHHUE,
CaMOPETYJISLNS, Pa3BUTHE, )KU3Hb,
Hay4HbIN (PaKT, HAYUHBIA METO/,
npoOsema, ruroTes3a, TEopus, MPaBuIlo,
3aKOH.

[lepeunciaATh NPU3HAKYU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3alli{ KUBBIX CUCTEM U METObI
OMOJIOTMYECKUX UCCIIEIOBAHUN.
OmnucsiBaTh 0COOEHHOCTH,
XapaKTEePHBIE ISl KaKJIOTO YPOBHS
OpraHu3allx KUBOTO.

HaspiBaTh HayKu, U3y4aroIMe )KUBbIE
CUCTEMBbI Ha Pa3HbIX YPOBHSIX
OpraHU3alNH.

CpaBHHBaTh MEX1y COOOH )KUBBIE
CHUCTEMBI Pa3HBIX YPOBHEMN
OpraHM3alMN U MPOUCXOMSIINE B HUX
ITPOLIECCHI.
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

JIOCTOBEPHOCTH MOITYYEHHBIX [Toxa3bIBaTh poJIb TUIOTE3 U TEOPUIl B
pe3ynbratoB. [IpuunHbl HCKaXKEHUS (OpMHUPOBAHNHN ECTECTBEHHOHAYYHOU
pe3ysbTaToB 3KcnepuMenTa. [lonsitue | KapTHHBI MUpPA

CTaTHUCTUYECKOTO TECTA.
JleMoHCTpanun

Tabmuibl U cXeMbl: «YPOBHU

OpraHu3alyu )XUBOM IIPUPOIBI»,
«CTpoeHne KUBOTHOM KIIETKN,
«TKaHu )XUBOTHBIX», «CHUCTEMBI
OpPraHoB YEJI0BEUECKOI'0 OPraHu3May,
«buoreonenos3y», «buochepar,
«MeTonabl n3ydeHHus )KUBOU
npupoas». OdopyaoBaHue:
nabopaTopHoe 000pyAO0BaHUE /IS
MpOBeICHUS HAOIIOICHUH, U3MEPECHUH,
skcriepuMeHTOB. IIpakTHueckasn
padora

«Hcnoap3oBaHue Pa3iIn4YHbIX MCTOIOB
P N3YUCHHUU KUBLIX CUCTCM)).

Hroro yacoB 1o teme 2

3 Tema «buoJjiorusi KiIeTKkm»
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Bbuonorus. 1011 knaccel (yrinyOaéHHBINA ypOBEHb)

3.1

HcTopus OTKpbITHS 1
U3y4YEHUs KIIETKU.
Knerounas reopus

KneTtka — cTpyKTypHOQYHKIIMOHATbHAS
€UHULIA KUBOTO.

Hctopus OTKpBITUSA KIETKH.

Pa6ots! P. I'yka, A. JIeBeHryka.
Knerounas teopus (T. l1IBanH,

M. Ulneitnen, P. BupxoB). OcHoBHBIE

PackpeiBaTh copepkaHre TEPMHUHOB 1
MOHSITUIA: KJIETKA, OPTaHeILIbI,
AYKapHUOTHI, MPOKAPHUOTHI, BUPYCHI,
IUATOJIOTHS (KJIETOYHAsI OMOJIOTHS),
KJICTOYHAsT TCOPHSL.

XapakTepru30BaTh OCHOBHBIC 3TAITbI

IIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOMN
TEOPHUH.

JdemoHcTpanuu

[loprpetsl: P. I'yk, A. JleBenryk, T.
[[IBanH, M. IlIneitinenH, P. Bupxos, K.
M. bap.

Oo06opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHKpPOIIpEnapaThbl pacTUTENLHBIX,
JKNBOTHBIX U 6aKTepI/IaJ'II>HI:IX KIJIICTOK

pPa3BUTHS LIUTOJIOTMU KaK HAYKH U €€
odopMmIIeHHE B KJIETOYHYIO
OHMOJIOTHIO.

[Toka3piBaTh BKJIA]] YUYEHBIX-OMOJIOTOB
B HU3YYCHHME KIJIETOYHOIO CTPOCHUS
OpraHU3MOB.

[lepeunciisiTh OCHOBHBIE MOJOKEHHUS
KJIETOYHOU TEOPUH, OOBIACHATD €&
poJib B pOpMUPOBAHUU
€CTECTBEHHOHAYYHOU KapTUHBI MUpA.
[IpuBOIUTH TOKA3aTENbCTBA POJCTBA
OpPraHU3MOB C UCIIOJIb30BAaHUEM
IIOJIOKEHUN KIIETOYHOU TEOPUHU
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Bbuonorus. 1011 knaccel (yrinyOaéHHBINA ypOBEHb)

3.2

MeTtoabl
MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH

MeToabl MOJIEKYIISIPHOW U KIETOYHOU
OHMOJIOTHH: MUKPOCKOTIHS,
xpomartorpadusi, d7eKTpodopes, MeTO
MEUYEHBIX aTOMOB, D epeHITraTbHOe
neHTpudyrupoBanue,
KYJIbTUBHPOBAHUE KIIETOK.

H3zyuenue ghuxcupo8anuvix Kiemox.
DNEeKTPOHHAsE MUKPOCKOIIHS.
Kongoranvnas mukpockonus.
Bumanvnoe (npusicusnentnoe) uzyuenue
KIemoK.

JemoHcTpauumn

PackpeiBaTh copepkaHre TEPMUHOB U
HOHATUN: MUKPOCKOIIUPOBAHHE,
IPUTOTOBJICHHUE CPE30B,
nuddepeHnaIbHOe OKpallnBaHue,
xpomatorpadus, 3eKTpoopes, METOA
MEUYEHBIX aTOMOB,
HEeHTPU(YTUPOBAHHUE, METOJ KYJIbTYPHI
KJIETOK U TKaHEH, METOJ
pekoMOuHanTHbIX JITHK.
XapakTepru30BaTh OCHOBHBIE METO/IbI
U3yYEHUs KUBOU NMPUPOAbL. ['0TOBUTH
BpPEMCHHBIE

MHUKPOIIPENApAThI, PACCMAaTPUBATh UX

Tabauusl 1 cxembl: «CBETOBOU

MHUKPOCKOI», « DIIEKTPOHHBIN
MHUKpOCKOI», «HcTopus pa3Butus
METOJ0B MUKPOCKOIIUI.

O06opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHKpOIIpenapaThl pacTUTENIBHBIX,
JKNBOTHBIX U 6aKTepHaJII>HBIX KIICTOK.
IIpakTnueckas padora

«3ydeHre METOI0B KJICTOYHOM

ouonoruu (xpomartorpadus,

B CBETOBOM MHUKPOCKOII U JICJIaTh
OITMCaHUuC.

OOBsICHATB U COOIOATh IPaBUIa
TEXHUKH MUKPOCKOITUPOBAHUS

50



Bbuonorus. 1011 knaccel (yrinyOaéHHBINA ypOBEHb)

anektpodopes, nuddepeHiranbHoe
nentpudyruposanue, [111P)»

Htoro

4acoB I10 TEME 2

4

Tema « XumMnueckas OpraHmsanvia KJICTKH»
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

4.1

XHUMHUYECKUN COCTaB
KJeTku. Bona u
MHHEPaJIbHbIC
BEIISCTBA

XUMHUYECKHAMN COCTaB KJIETKUA. Makpo-
, MUKPO- B YJIbTPAMHUKPO3JIEMEHTHI.
Bopa u €€ ponb kKak pacTBOpUTEIA,
peareHTa, yuactTue B
CTPYKTYpPHPOBaHUU KIIETKH,
TeIIoperynsiun. MuHepanbHbIe
BEIIIECTBA KJIETKHU, UX OMOJIOTHYECKas
poib. POk KATHOHOB M AaHHOHOB B
KieTke. JleMmoHcTpamumn
JuarpamMmel: «Pacnpenenenue
XMMHUYECKUX 3JIEMEHTOB B HEKMBOU
npupone», «Pacnpenenenue

PackpriBath copepkanne TEPMHUHOB H
MOHSTUH: DIIEMEHTBI-OMOTEHBI, TUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPOGUIBLHOCTD,
ruapooOHOCTh, Typrop,
MUHEpaJIbHBIC BEIIeCTBa, Oy(epHbIe
CUCTEMBI, aHHOHBI, KATHOHBI.
[lepeuncnatb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KIETKHU.
Paznuuate Makpo-, MUKpO- U
YIBTPAMHUKPOIJIEMEHTBI, BXOISIINAC B
COCTaB JKMBOTO M UX POJIb B
OpraHu3Mme.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA

XUMUYECKUX DJIEMEHTOB B KUBOUI
IPUPOIIEN.

Tabsuubl u cxemsbl: «lleproauueckas
TaONIHMIIa XUMHYCCKUX 3JICMEHTOB),
«CTpoeHHEe MOJIEKYJIBI BOIBD»,

<(B€HI€CTBa B COCTAaBC OPraHu3MOB»

BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U (DYHKIIUH B KJIETKE.

[Toka3wiBaTh poJib KATHOHOB U AHUOHOB
B 00CCITCUYECHUH MPOIIECCOB
KUZHENIEATSIILHOCTH (OCMOPETYIISIIHS,
CO3/IaHhE€ MEMOPAHHOTO MOTEHIIUANIA,
perynsnust paboTel OEIKOB), PaOOTHI
Oy(depHbIX cucTeM.

YcraHaBIMBaTh B3aUMOCBSI3b CTPOCHHUS
U QYHKIIMA HEOPTAaHUYECKHUX BEIIECTB
KJIETKH
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

4.2

Opranuyeckue
BEIECTBA KJIETKH —
OesKu

Opranuyeckue BelecTBa KIETKH.
buonornueckue nomumepsl. benku.
AMMHOKHCIIOTHBIA COCTaB OCJIKOB.
CtpyKTyphl O€JIKOBOI MOJIEKYJIBI.
[lepBuuHas cTpykTypa 6ernka,
nenTuaHas cBsi3b. BropuuHasi,

TPETUYHAsI, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CoiicTBa O€IKOB.
Knaccuduxanus 0enkoB.
buonorunyeckue GpyHKIIMM OCIKOB.

IIpuonwi.
JemoHcTpauumn
Ioptpert: JI. IlonuHr.

Tabsauuel 1 cxeMbl: «CTpoeHue
MOJIEKYJIbI Oenka», «CTpYKTYpbl
OEJIKOBOM MOJIEKYJIBI.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUI: MOHOMEPBI, TOJIUMEPHI, OETTOK
(IpOTEUH), MEeNTUI, aMUHOKHCIIOTA,
NEeNTUAHAS CBA3b, HOJUIEHTUL,
J€HaTypalus, peHaTypauus,

00y sIpHBIE U GUOPHILTIPHBIC OSITKH,
IIPUOHBI.

XapakTepusoBaTh OCJIKHU, UX
CTPYKTYPHYIO OPTaHU3ALNIO U QYHKIUN
(cTpyKTypHasi, SHEpreTuyecKas,
CUTHAJIbHASL, PETYJISATOpHAs,
JIBUTATEJIbHAS, 3aIIUTHAS,
(epMeHTaTUBHASA).

Ha3piBaTh XMMHUYECKHE OCHOBBI
(bopMHpPOBaHUS CTPYKTYp OECIKOBOM
MOJIEKYJIBI.

Oo6opyaoBanme: XxuMU4ecKas 1mocysa
u obopynoBanue. Jlaboparopuas
padora

«Ob6HapyxeHue OCJIKOB C TTOMOIIIBIO
KaYECTBEHHBIX PEAKIIUID)

[IpuBoauTh mnpuMepsl (HUOPUILIAPHBIX,
TJI00YJISIPHBIX OEJIKOB.

BBITIONMTHATE Ka4eCTBEHHBIE PEAKITUH
Ha OOHapyKeHue OEJIKOB B KIIETKE;
OOBSCHSTH MOTYYECHHBIE PE3YJIbTAThI
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4.3 | Opranunyeckue YrneBoasl. MoHOCaxapusl, PackpeiBath conepkaHue TEPMUHOB U
BCIICCTBA KICTKH — JUcaxapuabl, OJIMrocaxapuabl U IIOHSATUH: YIJIEBOJBI, MOHOCAXAPUJIBI,
YTJICBOAbI IoJICaxapuabl. 061111/1171 IJIaH AUucCaxapuibl, OJIMIOCaXaprablI,

CTpPOCHHS U (DU3UKO-XUMHYECKHE osMcaxapy/ibl, IIF0K03a, pudo3a,
CBOMCTBA YTrJeBOJ0B. buonornueckue JE30KCHpr003a, IAKTO3a, MAIIbTO34,
GyHKumyu yriesonos. Jemoncrpanuun | ©aXaposa, Kpaxmall, TJIMKOTCH,
Tabsuub! u cxembl: «CTpOEHUE MOJIEKYT HETO034.
YIJIEBOZIOBY KnaccudummpoBath  yriieBoibl
110 CTPOCHUIO U TIEPEUUCIIATH UX
byHKIUH.
[IpuBOIUTH MPUMEPBHI PA3IUYHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
IMCaxapuaoB, OJIMTOCAXapHIOB,
MOJICaXapuJioB)
4.4 | Opranuyeckue Jlumuael. ['unpodunbHO-rHAPOdoOHBIE | PackpbiBaTh copepkaHrue TEPMUHOB

BEIICCTBA KIICTKU —
JIMIINABI

cBoiicTBa. Knaccudukanus aunuaos.
Tpurnuuepubl, GochOTUTHIBI, BOCKH,
crepousl. buomornueckue GyHKIMN
munuaoB. OO1Me cBOMCTBa
OMOJIOTUYECKUX MEMOPAH — TEKY4ECTh,
CITOCOOHOCTH K CaMO3aMBIKaHHIO,
MOJTYTIPOHHUIIAEMOCTb.

Y TIOHSITUIA: JIMTTH]IbI, TPUTJIULIEPUIBI,
(dochonunuibl, BOCKU, CTEPOU/IBI,
JUNONPOTEUHBI, TIIMKOTUTUIBI.
KnaccuduimpoBars munuasl 1o
CTPOEHHUIO; XapaKTepU30BaTh UX
byHKIIIN

JdemoHcTpanuun

Tabauiel U cxembl: « CTPOCHUE MOJIEKYJT
JUTIAIOBY»
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4.5

HyxnenHnoBsie
KHCIIOThL. CTpoeHue U
¢byukiuu JIHK, PHK,
ATOD

Hyxkneunnossie kucnorsl. JJHK u PHK.
CtpoeHue HyKJIEMHOBBIX KUCJIOT.
Hyxkneoruapr. [puHimmn
KoMIuieMeHTapHocTu. [IpaBuio
Yapradda. Ctpykrypa JHK — nBoiinas
cniupasib. MecToHaX0XACHUE U
ounonornueckue pynkuuu JJHK. Buabt
PHK. ®ynkuuu PHK B knerke.
Crpoenune monekyibl ATO.
Makpospruyeckue CBsi3u B MOJIEKYJIe
ATO®. buonornueckue pynkuuu ATO.
BoccTanoBIEHHBIE IEPEHOCYUKH, UX
(yHKUUU B KIETKE. /[pyeue
Hykaeozuompugocgamor (HTD).
CexBenupoBanue JIHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU,
NPOMeoOMUKU.

JdemoHcTpanuu

[Toptpersl: /Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panknun, ©. CauHrep,
C. Ilpy3unep.

Tabauis! u cxeMbl: «HykinenHoBble
KHUCJIOTB», « CTPOCHUE MOJIEKYJIbI
ATO».

PackpriBath conep:kaHue TEPMUHOB U
MOHATHI: 1€30KCUPUOOHYKIIEHHOBAS
kucinora (JJHK), pubonyknennoas
kuciora (PHK), nykneotun, HyKiI€o3u/1,
a30THUCTBIE OCHOBAHMSI, a/ICHUH, TYaHUH,
LUWTO3UH, TAMUH, YPAaLIWII,
KOMILIEMEHTApPHbIE OCHOBAHUS,
anenosunTpudocdar (ATD),
MaKpO3pPru4ecKasi CBA3b,
CEKBEHHPOBAHUE, TCHOMUKA,
TPAHCKPUNTOMUKA, IPOTEOMHUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXEMaTUYECKHU U300paxaTh CTPOCHUE
nykieoruaa JIHK u nBoiiHO#M criupanu
JIHK, cexBennpoBanue /JJHK.
OnucsiBaTh nporiecc perumkannu JJHK
B KJIETKE U Ha3bIBaTh €TI0
OMOJIOrMYeCcKOe 3HaYEHUE.
XapaxkrtepuzoBath Gpynkiuu JTHK.
Pazmuuate ctpyktypy u pynkiuun PHK.
OnuchiBaTh MPOIIECC TPAHCKPHUIILIUH.
CpaBHUBATh HYKJIEUHOBBIC KUCIOTHI
(JIHK u PHK).

XapaxkTepuzoBaTh 0COOCHHOCTH
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Oo6opynoBanme: xuMru4yecKas rmocyjaa
u obopynoBanue. JlaboparopHasi
padora

«MccnegoBanre HyKJIIEMHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHbIX
OpTraHU3MOB»

ctpoenus u pyakuun ATO.
®opmynupoBaTh U OOBSICHITH TPUHIUIT
KOMILJIEMEHTAPHOCTH U TIPABUIIO

Yapradda

4.6 | MeTozbl CTPYKTYpHOU 1 CtpykTypHas OHUOJIOTHS: PackpsiBaTh conep:xkaHue TEPMUHOB U
OunoJsIoruu omoxummuyeckue u Onopuznueckue MOHSTUI: MOJICJIMPOBAHHE,
UCCIIEOBAHUSI COCTAaBa U KOMIIBIOTEPHBIN Iu3aitH. [lepeuncnsate
MPOCTPAHCTBEHHOU CTPYKTYPHI MEPCIIEKTUBHbBIC HAMPABJICHUS
o6uomosnexyn. Moodenuposanue HAy4YHBIX HCCIICJOBAHUN B
CMpYKmMypsl U QYHKYULl OUOMONEKYI U | CTPYKTYPHOU OMOJIOTHH, PACKPBIBAThH
ux xomnaexcos. Komnvromepnutii WX 3HAUYCHHE JJISI MEAUIUHBI U
OU3AlH U OPeaHUYEeCKUL CUHMES CEJIbCKOI0 XO351CTBA
OUOMONEKYT U UX HENPUPOOHBIX
aAHan0208
Hroro vacos no teme 10
5 | Tema «Ctpoenne u QyHKIUN KJIETKH»
5.1 | Tumsl KJIETOK. 1 THIIBI KIETOK: 3yKapUOTUYECKAs U PackpbiBaTh cojiepKaHME TEPMUHOB U

[IpokapuoTnueckas
KJIETKA

IPOKAPUOTUICCKAS.
CTpyKTypHO(DYHKIIMOHAILHBIC
00pa3oBaHUs KJICTKH.

CTpocHHE MPOKAPUOTHIECKOM KIIETKH.

MOHSATHUI: MPOKAPUOTUYECKAs KIIETKa,
KJICTOYHAsl CTCHKA, MYPEHH,
dboTOCUHTETUYECKHE MEMOpaHHI,
bnarenuH.

XapaktepusoBath (HOpMy U pazMepsl
NPOKAPUOTHYECKUX KIETOK; (PYHKITUH
TeHETHYECKOTO arapara MpoKapuorT.
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Knerounas ctenka 0akTepuii U apXxei.
Oco0eHHOCTH CTPOCHUS
reTepoTpoHO 1 aBTOTPODHOIA

MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3aX.

JemoHcTpauumn

Tabnuib! u cxembl: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpoeHune
MPOKAPUOTHUYECKON KICTKM

OnunceIBaTh MpoLIECC
CropooOpa3oBaHusi, OTMEYaTh €ro
3HAYCHHE JIsl BBOKUBAHUS OaKTEpHiA
npu YXYIIIEHUH yCIIOBUH
CYyIIIECTBOBAHMUSI.

OnuchiBaTh pa3MHOKEHHUE MPOKAPUOT.
OneHuBaTh MECTO M POJIb MPOKAPUOT
B OMOIICHO3aX
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5.2

Crpoenue
AYKapUOTUYECKOU
KJIETKU.
[ToBEepXHOCTHBIN
arnrmapar KJIETKA

Crtpoenune U QyHKIIMOHUPOBAHNE
JYKapUOTHYECKON KIIETKH.
[Ina3maTruueckas MemMOpaHa
(mnazmanemma). CTpyKTypa
M1a3MaTHYeCKONH MEMOpaHHbI.
TparcnopT BewiecTs 4epes
IUIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIU (AU dy3us, 00eryéHHas
g dy3usi), akTUBHBIN (IIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[TonynpoHuIiaeMocTs MEMOpaHBI.
PaboTa HaTtpuii-kaqneBoro Hacoca.
DOHJOUXTO3: TUHOLUTO3, ParouTo3.
Ox3o1uTo3. Knerounas creHka.
CtpykTypa 1 QyHKIHMH KIETOYHOU
CTEHKH pacTeHUM, rpudoB.
JemoHcTpauumn

Tabauubl u cxeMbl: «CTpoeHue
AYKapUOTHUYECKON KIIETKN», «CTpoeHHe

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHI: TUTa3MaTHYecKas MmeMOpaHa
(ma3manemMma), KUAKOCTHO-MO3auuHast
MOjieJIb, MEMOpaHHbIC OEIKU
(nepudepuueckre, MHTETPAIbHBIE),
TIMKOKATHMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMUTO3,
¢daronuTos3, MMHOIIUTO3, IK30IUTO3,
KJIETOYHAsI CTEHKA, JIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHHUS U (PYHKIIMH 3YKapUOTHIECKOM
KJIETKHU; TPAHCIIOPT BELIECTB uepes
JIa3MaTHYECKYI0 MEMOpaHy:
ITIACCUBHBIN U AKTUBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHAJIOB; padoTy
HATPUI-KAIHEBOT0 HACOCA; CTPYKTYPY
U QYHKIUU KJIETOYHOU CTEHKH
pacTeHuil u rpudoB
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KUBOTHOU KJIETKN», «CTpoeHUE
PAaCTUTENBLHOU KIIETKI.

O6opynoBanme: CBETOBOM
MHUKPOCKOI; MUKPOTIPENapaThl
PACTUTEIIBHBIX, )KUBOTHBIX KJIETOK.
IIpakTuyeckas padora «/3yuenue
CBOMCTB KJIETOYHOW MEMOpPaHbD»
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5.3

[MuTtonnasma u e€
OpTraHOUbI

[Hutonna3ma. Iluto3ois. Llutockemner.
JIBroxkeHue 1uToria3Mbl. OpraHouIbI
kjieTku. OTHOMEMOpaHHbIE OPraHOU b
KJICTKH: SHJOTIa3MaTHIeCKast CETh
(BIIC), anmapat ['onbKu, TU30COMBI,
UX CTpOeHHE U PyHKIMH. B3auMocBs3b

OI[HOMCM6paHHBIX OpraHoOna0B KJICTKH.

CtpoeHue rpanyJisipHOTO PETUKYITyMa.

Mexanuszm nanpaeénenus 6e1xkos 8
OIIC. CuHTe3 pacTBOPUMBIX OEIIKOB.
CuHTe3 KIeTouHbIX MeMOpaH. [ maakuii
(arpaHysIpHBIN) SHI0TIIIA3MATUYECKUI
petukyinyM. CekpeTopHas QyHKIIHS
anmapara [onbmxu. Moouguxayus
benkos 6 annapame I 01600cu.
Copmuposxa benxoe 6 annapame
T'onvoorcu. TpaHCTIOPT BELIECTB B
KJIeTKe. BakyoJid pacTUTENbHBIX
kietok. Knerounsiii cok. Typrop.

PackppiBaTh copepkanrue TEPMUHOB H
MOHSATHH: IIUTOIIa3Ma, LIUTO30b,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTaHOWIbI, SHIOTUTa3MaTHIECKas CETh
(BIIC), annapat ['onbaKH, TU30COMBI,
BaKYyOJIb, pUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MUTOXOHPHUH, KPUCTHI, TUTACTHIBI,
XPOMOIIJIACTHI, JIEUKOTIIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHBI,
TUJIAKOU]I, TaMeJlIa.

XapakTepu3oBaTh MUTOILIA3MY
3YKAPUOTUYECKOMN KIIETKH;
KJ1acCU(UIIMPOBATH OPTaHOUIBI B
3aBUCUMOCTH OT OCOOCHHOCTEHN UX
cTpoeHus (0O JTHOMEMOpaHHbBIE,
JIByMeMOpaHHbICe, HEMEMOpPaHHbBIE);
OTHCHIBATh (PYHKITUU KaXKIOTO
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[TomyaBTOHOMHBIE OPTaHOUIBI KIICTKH:
MUTOXOHPUH, ITACTHUIBI.
IIpoucxoorcoenue MmumoxoHopuu u
nracmud. Cumoduozenes

(K.C. Mepeoickosckuu, JI. Mapaynuc).
Crtpoenue 1 PyHKIIUU MUTOXOHAPUNA U
mactua. [lepBuyunbie, BTOpUYHBIC U
CJIOKHBIE TJIACTH/IBI
(OTOCUHTE3UPYIOMINX IYKAPUOT.
XJ0poIIacThl, XpOMOILIACTHI,
JIEUKOIUIACTBI BBICIINX PACTEHUM.

JdemoHcTpanuu
Ioptpetsl: K. C. MepexxKoBCKUi,
JI. Maprynuc.

Tabauubl u cxeMbl: «CTpoeHue
AYKAPUOTUYECKOUN KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTuTeNbHOU KiIeTKn», «CTpoeHue
MUTOXOHAPUI.

O0opyaoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOIIpEnapaTsl PaCTUTEIIbHBIX,
KUBOTHBIX KieTok. IIpakTnuyeckas

padora

opraHonga B KJICTKC.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHUKJICTOYHBIM THUIIICBAPCHUEM,
€ro 3HauCHUe ISl OpraHu3Ma.
OTMeuaTh 3HaUCHUE IIUTOCKEIICTA;
XapaKTEPHU30BaTh €r0 AIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DUIAMEHTHI,
MPOMEXKYTOUHBIE (DUITAMEHTBI), UX
POJIb B KU3HENESITEILHOCTH KIETOK U
TKaHEU
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«M3ydenne MBUKEHUS IIUTOTLIA3MbI
B PACTUTENBHBIX KIIETKAX).
JlaGopaTopnas padora
«HccnenoBanue mia3Momn3a
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" JCTIIa3MOJIN3a B PACTUTCIIbHBIX
KJICTKax»

5.4

HememOpanHbie
OpTaHOW bl KJIETKU

HemeMOpaHHbIE OpraHOUIbI KJIETKU
CrpoeHue U pyHKIIMM HEMEMOPaHHBIX
OpPraHOUOB KJIETKU. PUOOCOMBI.
IIpomesicymounvle punamenmai.
MuxkpoduiaMeHTbl. AKmuHogble
MuKpoguramenmoi. MplllIeUHbIE
KJIETKH. AKMuUHO8ble KOMNOHEHMbl
HeMbIUUEYHbIX KIIeMOK.
MukpoTtpy6ouku. KineTouHslii LeHTp.
CrtpoeHue 1 IBUKEHHUE KTYTUKOB U
pecHruek. MUKpoTpyOouku
uuToriasMel. Llentpuons. benku,
accoyuupoeantule ¢
MUKpoghunamenmamu u

muxpompybdouxamu. Momopnvle benxu.

JemoHcTpauumn

Tabmuie u cxembl: «CTpOeHHE
KUBOTHOM KJIETKN», « CTpOEHUE
PaCTUTEIBLHOU KIIETKW»

PackppiBaTh copepkanue TEPMUHOB H
HNOHATHI: pudocoMa, MOIMCOMa,
MUKPOTPYOOUKH, TYOYJIUH, KJIECTOYHBIH
HEeHTp (IIeHTpocOoMa), LIEHTPUOJIH,
neHTpocdepa, KryTuku, peCHUUKH,
0a3aJIbHOE TENbIIE.

XapakTepuzoBaTh HEMEMOpaHHbIE
OpraHOMJIbI KJIETKU, UX CTPOCHUE U
byHKIIIU
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5.5

Crpoenuie u PyHKIIUU
anpa

SAnpo. Obonouka g1pa, XpOMaTHH,
KapuoIuia3Ma, sApbIIIKU, UX
cTpoeHue U QyHKIUU. S nepHbIi
OEJIKOBBI MaTPUKC.
[IpocTpaHCTBEHHOE PACIIONOKEHUE
XpOMOCOM B MHTEp(}a3HOM sijipe.

PackpbiBaTh copepkaHne TEPMHUHOB U
NOHSTUMN: SIAPO, AEpHAs 000JI0UKA,
STIEPHBIC MTOPHI, HYKJIeOoIIa3Ma
(kapuoria3ma), FeHOM, XpOMAaTHH,
AyXpOMAaTHH, Te€TEPOXPOMATHH,
SIPBITIKO, XPOMOCOMBI, IICHTPOMEPa,

Dyxpomamun u 2emepoxpomMamuH.
benku xpomMaTuHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 8
mumose. Aoepuviii mpancnopm.
Knerounsie BKItOUEeHUS.

JdemoHcTpanuu

Tabauibl 1 cxXeMbl: «Sapo»

KHUHETOXOP, KJIETOYHbIEC BKIFOUCHHSI.
XapaxkTepu3oBaTh KJIETOYHOE SAPO Kak
LUEHTp yIpaBJICHUS
KUBHEACATEIbHOCTBIO KIIETKH;
TEHETUYECKUH ammapar KIeTOK
AYKapUOT, CTPOCHUE U QYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI A7Ipa U UX
B3aUMOCBSI3b C OPraHOUIaAMHU
UTOIIa3MbI
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5.6. | CpaBHUTENBHASA
XapaKTEPUCTHKA

KJIETOK 3yKapuoT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK DYKapHOT (PacTUTEIBHON,
KUBOTHOM, TpUOHOIA).
JdeMoHcTpanuu

Tabauist u cxembl: «CTpoeHue

BYKapI/IOTI/I‘K?CKOﬁ KIJIICTKI»,

«CTpoeHue KUBOTHOW KIIETKNY,
«CtpoeHue pacTUTEIbHOM KIETKI.
O0opyaoBanme: CBETOBOU
MUKPOCKOI; MUKPOTIpEeNapaTshl
PACTUTEIIbHBIX, YKUBOTHBIX KJIETOK.
JlabopaTopHasi padora «/3yuyeHue
CTPOEHUS KJIIETOK Pa3TUUYHBIX
OpTaHU3MOBY»

XapakTepru30BaTh TUIIbI KJIETOK
AYKapUOT: pacTUTENIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEX]ly COOOH CTPOEHHE U
KU3ZHECSITSIbHOCTD
AYKapUOTHUYECKUX KJIETOK U POJIb
IPOKapHOT B OMOLIEHO3aX

HMToro yacos 1o TemMe

6 | Tema «O0MeH BellleCTB U MPeBpallleHNe IFHEPTUU B KJIETKe»
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6.1

OOMeH BeElIECTB —
MeTa00JIn3M

ACCUMWITAIINAS I TUCCUMUJISIINS — JIBE
CTOpOHBI MeTabomM3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U
reTepoTpodHbIA. YdacTue KUCIopoaa
B OOMEHHBIX MPOIECCaX.
DHepreTudeckoe 00ecrnedeHne KIeTKU:
npespaniearne AT® B 0OMEeHHBIX
npoueccax. @epMEeHTATUBHBIN
XapakTep peakiui KIETOYHOTO
Metabonuzma. epMeHThl, HX
CTPOEHHE, CBOIICTBA U MEXaHU3M
nevictBuda. Kopepmentsr. Otnuuus
(epMEHTOB OT HEOPTAaHUYECKUX
KaTanu3aTopoB. benku-akTuBaTophsl U
OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (PepMEHTATUBHBIX PEaKIINH
OT pa3IM4YHbIX (PaKTOPOB.

JdemoHcTpanumn

Tabymibl U cxeMbl: «DOoTOCHHTE3Y,
«JHepreTUYecKuit 0OMeH»,

«buocuntes 6enkay, «Ctpoenue
(depmeHTa», «XEMOCHHTE?Y.

Oo6opynoBanme: CBETOBOM MUKPOCKOIT,
00opyI0BaHUE JJIs IPUTOTOBICHUS

PackpeiBaTh conep:kaHne TEPMHUHOB H
MOHSATUI: 0OMEH BEIIECTB
(MeTaboJIM3M), aCCUMIIISIITUS
(aHa0oM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOIU3M),
WJIM DHEPreTUYEeCKUN OOMEH,
aBTOTPO(BI, reTepoTpodbl, aHAIPOOHI,
a’po0bl, (hepMEHTHI, AKTUBHBII
LEHTp, CyOCTpaTHas CIEU(PUIHOCTD,
Ko(epMeHThI, OEeTKU-aKTUBATOPHI U
O0enku-uHruouTopsl. Ilepeuncnsate
O0COOEHHOCTH IIACTUYECKOTO U
DHEPTETUYECKOTO OOMEHA B KIIETKE;
yCTaHaBJIMBATh B3aUMOCBSI3b MEXTY
MJIACTUYECKUM M DHEPTETHICCKUM
oOMeHoM. Paznuuate TUIIBI 0OMEHa
BEILECTB: aBTOTPOQPHBIN U
rerepoTpodubIi. [lokazpiBaTh poiib
KHCIIOpOJia B OOMEHHBIX MPOIieccax.
CxeMaTnyecku n300paxkaTh CTPOCHHE

dbepmenTa.

Otnmnuath pepMeHTHI
OT HEOPraHWYeCKHX KaTaju3aTopoB H

onpeACIsiTL NX POJIb

B (bYHKI_[I/IOHI/IPOBaHI/II/I KHUBBIX CUCTCM,
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MOCTOSIHHBIX M BPEMEHHBIX
MUKpOIPEnapaToB.
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JlaGoparopHnas pabora «l3yueHue
KaTAIUTUYECKON aKTUBHOCTH
(depMeHTOB (Ha TpUMepe aMIIIa3bl WIH
KaTanasbl)». JlabopaTopuasi padora
«M3yueHue pepMEeHTAaTUBHOTO
pacIeryIeHHsI IEPOKCHIa BOJOPOaa B
PACTUTEIHHBIX M JKHBOTHBIX KJICTKAX)

B POMBIIJICHHOCTH, B MEJUILIMHE, B
IMOBCEIHECBHOM KU3HU YEI0BEKa.
CTaBUTH SKCIIEPUMEHT I10
BBISIBJICHHUIO KaTaJIMTUUCCKOM
AKTUBHOCTH MEPOKCH/Ia3bl, aMUJIA3HI,
OOBSICHSTD MOJYYCHHBIC PE3yJIbTaThI
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6.2

ABTOTpO(DHBIN THIT
oOMeHa BEIIECTB.
doTocHuHTE3

[lepBuuHBIM CHHTE3 OPTAHUYECKUX
BEILIECTB B KiIeTKe. POTOCUHTES.
Anokcuzennvlti U OKCULEHHbILL
gomocurnmes y bakmepuil.
Csemocobduparowue nuemernmol u
nueMeHmbvl peakyuoHHO20 YeHmpa.
Ponp xnoponnacTos B mmponecce
dboTocunTeza. CBeToBas u
TeMHOBas (pa3bl. Pomoovixarue,
Cs-, C4- u CAM-munwi
gdomocunmesa.

[IponykTUBHOCTH POTOCUHTESA.
Brusuue pa3nuynbix (akTopoB Ha
CKOpOCTh (pOTOCHMHTE3a. 3HAUCHNUE
doTOCHHTE3A.

JemoHcTpauumn

Hoptpetst: Jx. [Ipuctimy,
K. A. Tumupszes.

Tabauusl 1 cxembl: «DoTocuHTE3»

PackppiBaTh copepkanrue TEPMUHOB H
NOHATUM: GOTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
doTomus, hochoprmpoBaHue, UK
Kanbuna, HAJI®+ (nepenocunk
BOJIOPOJIA).

XapakTepu3oBaTh MIACTUYECKUI 0OMEH
KaK dTall o01ero oOMeHa BEIIECTB;
coObITHs (hOTOCHHTE3A (pEeaKIUU
CBETOBOM M TEMHOBOH (ha3); poJib
XJIOPOTUTACTOB B MPOIIECCE
doToCcHHTE3A.

BBIABIATE IPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXKY IIOTJIOLIEHUEM COJIHEYHOMN
SHEPIUH XJIOPO(DUIIIOM U CUHTE30M
Monekyn ATO.

CpaBHI/IBaTB HCXOAHBIC BCIICCTBA,
KOHCYHBIC MPOAYKTEI U YCIIOBHA
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MPOTEKAHUS PEAKIIUI CBETOBOM U
TeMHOBOH (a3 poTocuHTe3A.
YcranaBnMBaTh B3aUMOCBSI3b MEXKITY
(OTOCHHTE30M U JIBIXaHUEM; CBETOBOMU
¥ TEMHOBOM peakuusMu (OTOCHHTE3A.
OueHuBarh 3HaYeHUE POTOCUHTE3A
JUIA )KU3HHU Ha 3eMiie

6.3

ABTOTpO(HBII THIT
oOMeHa BEIIECTB.
XEMOCHHTES

XemocuHnres. Paznoobpazue
OpraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUPUIUPYIOIIUE OaKTepuH,
&Kele300aKTepun, cepobaKTepu,
BOJIOPOJIHbIE OaKTepun. 3HAUCHHE
XEMOCHHTE3a.

JemoHcTpauumn

Ioptpetsl: C. H. Bunorpanckui, I
A. 3aBap3uH.

Tabymibl U cxeMbl: «DOoTOCHHTE3Y,

«XEMOCHUHTE3Y

JlabopaTopHasi padora
«CpaBHeHue mmpoleccoB (POTOCUHTE3a U
XEMOCHHTE3a»

PackpbiBaTh colepkaHUE TEPMHUHOB U
IIOHATHN: XEMOCUHTE3.

OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
pacKpbIBaTh €ro 3Ha4eHHue B Onocdepe.
[IpuBOIUTHE MpUMEPBI
XEMOCHUHTE3UPYIOLIUX OaKTepuii
(muTpuduIMpyronme 6aKTepuu,
xKesne300aKTepun, cepoOaKkTepuH,
BOJIOPOJIHBIE OAKTEPUHN) U
XapaKTepu30BaTh UX
KU3HENIEATEIbHOCTD.

CocTaBasaTh ypaBHEHHS pEAKLIHM
XEMOCHHTE3A.

CpaBHUBAaTh XEMOCUHTE3 C
dboToCHHTE30M
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6.4

DHEPreTUIeCcKui
oOMeH —
JTUCCUMUJISIUS

AHaspoOHbIe opranu3Mbl. Buss
opoxenust. [IpoayKTel OpoKEHUS U UX
UCIIOJIb30BAHUE YEITIOBEKOM.
AHa3po0OHbIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH H

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
HNOHATUMN: TANbl JHEPTE€TUYECKOTO
o0MeHa — OJITOTOBUTEIBHBIH,
OECKHUCIIOPOTHBIN (aHA3POOHBIN),
KHUCTIOPOIHBIN (a39pOOHBIIT ); TIUKOJIH3,
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BO30yIUTETN 0O0JIE3HEN.
ABpoOHbIE OpraHU3MBbI. DTarbl
AHEPreTUYECKOro 0OMeHa.
ITogroroBurenpHbIN dTAl. | THKOIN3 —
OECKHUCIOPOAHOE pacuiernieHue
TJTFOKO3BI.

buonoruyeckoe okucieHue, WK
KJIETOUHOE Jbixanue. Posb
MUTOXOHJIPUN B IIpoLieccax
OMOJIOTUYECKOTO OKUCIICHUS.
[{ukIuyeckne peakium.
OxkucnutensHoe dhochopunupoBaHue.
Ouepeusi membpanHo2o epaouenma
npomonos. Cunmesz AT®: paboma
npomontou AT@-cunmaswoi.
[IpeumymecTBa a3poOHOTO My TH
oOMEHa BEIIEeCTB Mepe]] aHaIPOOHBIM.
O (HEeKTUBHOCTH YPHEPTETUUECKOTO

oOmeHa.

JdemoHcTpanuu

IToptpetsl: B. A. DHrenprapar,
I1. Mutuemnn.

Tabauibl 1 cXeMbl: « IHEPTETUYECKHMA

o0OMeEH».

JlaGoparopHnasi pabGora

OposkeHue, OMOJIOrMYeCKOe OKUCIICHUE
(mbrxanue), nuki Kpeobcea,
OKHUCIIUTEIbHOE HOCPOPUIUPOBAHUE,
POTOHHBIN TPaJUEHT, TPOTOHHAS
AT®-cunTaza.

[TepeuncnsaT 0COOEHHOCTH
AHEPreTUYECKOro 0OMeHa B KJIETKE.
OnuceIBaTh Talbl SHEPreTUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh peaKklMK TJIMKOJIN3a,
OpOXKeHUs, KJIETOUYHOTO JIbIXaHUS.
VYcraHaBauBaTh B3aUMOCBSI3b MEXTY
TJIMKOJIM30M, KJIETOUHBIM JIbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocraBnsaTh ypaBHEHHUS] OCHOBHBIX
ATArlOB SHEPTreTUYECKOro oOMeHa

B KJIETKE.

PaccunThIBaTh SHEPreTUYECKYIO

3 PEeKTUBHOCTD TIIUKOJIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
HasbiBath cXoiHbIE BEIIECTRA,
KOHEYHBIE MMPOIYKTHI U YCIOBUS
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«CpaBHeHHE TIPOIIECCOB OPOKEHUS U
TIBIXAHUSDY

MIPOTEKAHUS PEAKITUI SHEPTeTHICCKOTO
oOMeHa.
CpaBHHMBATh YHEPTECTUICCKYFO
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3 PEKTUBHOCTH OECKUCIOPOIHOTO U
KHCIIOPOTHOTO 3TAIOB KOHCUHBIC
MPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii 3HePreTHIecKoro 0oOMeHa
DHEPreTHUECKOro ooMeHa

Htoro

4aCoB [0 TEME 9

7

Tema «HacaeacrBeHHass uHgopManus U peau3anus eé B KJIeTKe»
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7.1

PGaKHI/II/I MaTpHUYIHOI'O
CHHTC3a

Peakuyu maTpu4HOro cuHTE3A.
[IpyHIMI KOMIJIEMEHTAPHOCTH B
peaKUMAX MATPUYHOTO CHUHTE3A.
Peanuzanusa HaciaeacTBEeHHOU
uHpopManuu. I'eHeTHYEeCKU KOJI, €T0
cBorcTBa. TpaHCKpUIIIus —
matpuuHbiii cuate3 PHK. ITpuHiumne:
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAJUIETbHOCTb,
acuMMETpUYHOCTb. Co3pesaHue
mampuunvix PHK 6
IYKAPUOMUYECKOU KemKe.
Hexooupyrowue PHK.

JdemoHcTpanuu

[Hoptper: H. K. KoJb11os.
Tabauusl 1 cxembl: «brnocuuTes
oenkay, «I'eHeTHYECKUI KO

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATUM: I'eH, TCHETUUYCCKUMN KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpula, MATPUYHBINA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MIPOMOTOP, CIJIAWCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMN MATPUYHOTO
CHHTE3a, CBOMCTBA FT€HETUYECKOTO
ko/1a. ONUCHIBATH 3TAMbl TPAHCKPHUIILIMHI
Y TPAHCJISILIAN; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUN B
KJIETKE; CXeMaTHYEeCKH N300pakaTh
MATPUYHBIE PEAKIIUNA TPAHCKPUIILIAN U
TPAHCIISILINM.

Pemars Onosorndeckue 3agaun Ha
OIPEJICJIEHUE TTOCIIEI0BATEILHOCTH
nykieotuoB JIHK nu MPHK, npumensis
3HAHUS O PEAKIUAX MATPUIHOTO
CHUHTE3a, FCHETUYECKOM KOJE, IPUHIIHUIIEC
KOMIIJIEMEHTAPHOCTH
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1.2

CuHrte3s Oenka

TpaHcaALusa U €€ dTanbl. Y4acTue
tpancriopTHeiX PHK B 6nocunTe3e

oOenka. YcioBus OmocrHTe3a Oeka.

Konmnposanne amunokucnor. Poip
pubocom B OmocuHTe3€e Oelnka.
JdeMoHCcTpanuu

Tabauusl 1 cxembl: «brnocuuTes
Oenka», «I'eHeTHYeCKUI KO

PackpbiBaTh cosiepkaHuE TEPMUHOB U
NOHSATUM: TPaAHCISALHUS, AHTUKOJIOH,
TPHK, amunoanmmin-TPHK-cuaTeTasa
(xomaza), monupudocoma (Toymcoma).
Xapaktepu3oBaThb CBOMCTBA
FeHEeTHUYESCKOT0 KOJa.

OnuceIBaTh ATAIbl TPAHCISAIUU U
CXEMaTUYECKHU U300pakaTh MaTpPUUYHBIE
PEAKLMHU TPAHCIISIUH.

PemaTe Onosiormyeckue 3a1aun Ha
onpenenenne anTukogoHoB TPHK,
MOCJIEIOBATEIBHOCTH AMUHOKHUCIIOT

B MOJIEKYJie OeJiKa, MPUMEHSISl 3HAaHUS
0 peakIUAX MaTPUYHOTO CUHTE3A,
FEHETUYECKOM KOJI€, MPUHITUIIC
KOMIIEMEHTAPHOCTH
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7.3

MexaHu3MBbI
AKCIIPECCUU TE€HOB

Cospemennvie npedcmasieHus o
cmpoeHuu 2enog. Opranuzanus
TreHOMa y MTPOKapuoOT U

ayKapuoT. Perymsius
AKTUBHOCTH T€HOB Yy TIPOKAPHOT.
I'unote3a onepona (®. XKako0,
K. Mano).

MonexynapHvie mexanuzmoi
9KCnpeccuu 2eHos y dykapuom. Ponv
XpomMamuHna 8 pezyiayuu pabomoi
2eHos. Perymnsius 0OMEHHBIX
MIPOLIECCOB B KJIETKE.

KieTounslit roMeocTas.

PackpriBath conep:kaHue TEPMUHOB U
IOHSATHM: OIIEpaToOp, ONEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpYy reHOMa
IPOKApUOT; XapaKTepru30BaTh padoTy
WHAYIHOCTHLHOTO U PEIPECCUOCITBHOTO
OIIEPOHA.

Briaensate CTPYKTYPHYIO 151
PEryJIsATOPHBIE YACTU I€HA 3YKAPHUOT.
CpaBHMBATH TPOLECCHI IKCIIPECCUUN

JemoHcTpauumn

Ta0muel 1 cxeMsbl: «brnocuaTe3
Oenkay, «I'eHeTHYeCKUI KO

TCHOB Y TIPOKAPHOT U DYKAPHOT.
XapakTepru30BaTh TUIIOTE3Y OMEPOHA
(®. XKakoO, XK. Mano).

OnuchiBaTh MEXaHW3M  TOJICP KAHUS
KJIETOYHOT'0 TOMEOCTa3a
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7.4

OCHOBBI BUPYCOJIOTHH.
NudopmarmonHas
ounoJiorus

Bupycer — HekieTounbie GOpMBI JKU3HA
U o0iuratHele napa3uthl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB,
pETPOBHUPYCOB, OakTepruo(dharos.
Kuznennwiit yuxn [JHK-cooeporcawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MPAHCKpUnYus, pesepmasa, uHmezpasa.
Bupycubie 3a0601eBaHus YeI0BeKa,
*KUBOTHBIX, pacTtennil. CIIN/, COVID-
19, conmanbHbIC U MEIUIIUHCKHUE
npobsieMsl. buoungopmamuxa:
uUHmMe2payus u aHaiu3 6oabuux
Mmaccusos («bigdatay) cmpykmypnuix
Ouon02UUeCKUX OAHHBIX.
Hanomexnonoeuu 6 6uonoeuu u
meouyune. Ilpoepammupyemvie
@dyukyuu 6enxos. Cnocobvt 0ocmasku
JIleKapcme.

JemoHcTpauumn
[Moptper: 1. 1. IBanoBCKHIA.

PackpeiBath conepkaHue TEPMUHOB U
MOHSTU: BUPYC, BAPUOH, CEP/ILICBUHA,
Karicuz, oopaTHasi TPaHCKPHIILINSA,
PETPOBHUPYCHI, OaKkTeprodar, BUpycC
uMMmyHoieuiuta yenoseka (BUY),
PUPOJIHO-0YArOBbIe NH(PEKIINH.
XapaxkTepu3oBaTh BUPYCHI,
peTpoBUPYCHI U OakTepruodaru Kaxk
BHYTPUKJIETOYHBIX MAPa3uTOB
IPOKAPUOT U IYKAPUOT.

N3narats runote3bl 3BOIFOIIUOHHOTO
MIPOUCXOKICHUS BUPYCOB.
OrnuckIBaTh MEXaHU3M B3aUMOJICHCTBUS
BHUpYyCa U KJIETKU, UHPEKIIMOHHBIN
BUPYCHBIHN ITPOILIECC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAIIBHOU
nepenayn BUPYyCoB; 3a00JI€BaHUS
YKUBOTHBIX U PACTCHHA, BHI3HIBACMBIC
BUPYCAMH.

Ha3ssiBaTh BUpycHbIE 3a00JI€BaHMs,
BCTpPEUAIOIINECS Y YeJIOBEKa: TPUIIII,
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Tabauusl 1 cxembl: «I eHeTHYECKUt

Kom», «Bupycs», «bakrepuodarmny.
IIpakTHyeckas padbora
«Co3anue Mozenn BUpyca»

KJICTIIEBOH PHIICATUT, TEMATHUT,
COVID-19, CITU/.

Co0mroiath npaBuia NOBEACHUS B
OKpYKaroUIEH MPUPOJHOU CPENIEe, MEP
NpOQHUIAKTUKN pacpOCTpaHEHUS
BHUPYCHBIX 3a00JICBaHMM (B TOM YHCIIC

BUY-undexiun)

Htoro

4acoB 110 TEME 9

Tema «ZKN3HEeHHBIN UK KJICTKN»

8.1

JKu3HEHHEBIN UK 1
KJIETKA

KiteTouHslii UKL, €0 NEPUOBI U
perymsauus. Uatepdasza u Mutos.
OcoOeHHOCTH MPOIIECCOB,
MpOTEKAOIIUX B HHTEp(dase.
[ToaroToBKa KIETKH K JIEJICHUIO.
[IpecunTeTUECKUI
(MOCTMUTOTHUYECKHUH ), CHHTETUYECKHI
Y TIOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI ) TEPUObI
uHTEp(a3bl.

JemoHcTpauumn

Ta0aune! 1 cxeMbl: « KU3HEHHBIN 1TUKIT
KJIETKN», «MHUTO3»

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUM: KJIETOYHBIN LUK, HHTEp(da3a.
IlepeuncnsaTe NEPUOABI JKUZHEHHOTO
LMKJIA KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX TTPOLECCHI
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8.2

MarpuuHbIil CUHTE3
JIHK. Xpomocombl

Martpuunsiii cuares JJHK —
perukanus. [I[puHIMIBL peruKanuu
JIHK: xomMmuieMeHTapHOCT®b,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTUIAPAIIIETBHOCTE. MexaHns3m

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUH: peIUIMKaIus (peayriiKalms),
KOMIIJIEMEHTAPHOCTb,
aHTunapasmiensiocts, JJHK-
roJMmMepasa, TeJoMepa,

pemmkanuu [JHK. XpoMocomsl.
Ctpoenue xpomocoM. TermoMepsl U
Tenomepasa. XpoMOCOMHBIN HaOOp
KJIETKHM — KapuoTHull. J{UniionaseIi u
rarjouaHbIA HAOOPHI XPOMOCOM.
['omoJIOrM4YHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.
JdemoHcTpanuu

Tabauie! 1 cxeMbl: « KU3HEHHBINA [INKIT

KJIETKN», « CTPOEHUE XPOMOCOMY,
«Permmkanus JIHK».

Oo0opyaoBaHmne: CBETOBOM MUKPOCKOIT;
MUKpornpenaparsl: «MHUTO3 B KJeTKax
Kopemka  Jayka». JlaGoparophas
padora

«M3ydyeHne XpoMOCcOM Ha TOTOBBIX
MUKpOIpenapaTax»

peIUTMKAIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN HabOp, HYKJIEOCOMBI,
CECTPUHCKHUE XpOMATH/IbI, IECHTPOMEPA,
KapUOTHII, TAILIOUIHBIA U TUTIIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBL.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPIraHU3MOB.
[TepeuncnaTh NPUHLMIBI PETUIUKALIAN
JIHK u naBath UM conepx’aresibHyIO
XapaKTePUCTHUKY.

OnuceiBaTh MEXAHU3M PEIUIMKALIMT
JTHK.

CxeMarnyecku n300paxarb
cTpoeHHre MeTada3HONH XPOMOCOMBI.
Paznmnuare XxpomMocomel Ha
MUKponpenaparax u
MUKpodoTorpadpusx
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8.3

JleneHue KIETKUA —
MHTO3

Jenenne xnetku — wmuro3. Cragun
MHUTO3a W TPOUCXOJAIINE B HHUX
npouecchl. Tunsl MuTo3a. Kaproknnes
5 LIUTOKHUHE3. buonoruueckoe

3HaYEHUE MUTO3A.
JdemoHcTpauumn

Ta0munp! ¥ cxeMbl: «KU3HEHHBIN 1TUKIT
KJIETKN», « CTPOECHHUE XPOMOCOM,
«Permmukanus JIHK», «Mwuto3y.

PackpbiBaTh copepkaHre TEPMHUHOB U
MOHSATUM: MUTO3, TIpodasa, MeTadasa,
anadasa, Tenodasza, KapHOKHHE3,
IIUTOKWHE3, BEPETECHO JICTICHU,
MeTtadasHas miacTuHKa, 60po3a
JICJICHUSL.

[lepeuncasaTh MOCIEA0BATEIHLHOCTh
CTaAWii MHTO3a U  OIMCHIBAThH
IPOUCXOIAIINE HA HUX MPOIIECCHI.

Oo6opynoBanme: CBETOBOMU
MUKPOCKOIT; MUKPOTIperapaThl:
«MHUTO3 B KJIETKaX KOpEIIKa JIyKay.
JlaGoparopHasi pabora
«HaOmroienne MUTO3a B KIIETKaX
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBAaTh OCOOEHHOCTH MTPOTEKAHUS
MHTO3a B PACTHUTEIIBHBIX M KUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pasnuuarte ctagum MuUTO3a

Ha MHKpoIlpenaparax M
MuKpodoTorpapusx
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8.4 | Perymamus 1 Perynsuus MUTOTUYECKOTO IIMKJIA PackpbiBaTh copiepKaHie TEPMUHOB U
JKA3ZHCHHOI'O MUKJIa kieTkd. [IporpamMmMupyemast KJI€TOYHAsT | TIOHATHIA: amonTo3, Mpoaudeparnws,
KJIETOK rudeb — anomnTo3. nudpepeHupoBKa.

Kierounoe s1po, XpOMOCOMBI, XapakTepru3oBaTh PETYIAINIO
GbyHKIIMOHATBHAS TCHOMHUKA. MUTOTHYECKOTO IMKJIA  KIETKH.
Mexanusmvl nponughepayuu, OOBACHATH OMOJIOTHYECKUM CMBICIT
Oughpepenyuposku, cmapenus u 2uben | 3amporpaMMUPOBAHHOI KIETOYHOI
knemok. «Lugpposas knemrkay» — P —
Ououngopmamurieckue mooenu YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
YHKYUOHUDOGAHUSA KIEMKU. TOMEOCTA30M KIETOK M MX THOENBIO
JdemoHcTpanuu
Tabauibl 1 cxeMbl: «KU3HEHHBIN UK
KIETKI», «CTPOCHHE XPOMOCOMY,
«Pemnukanusa JITHK», «MuTto3»

HToro yacoB 1o Teme 6

9 | Tema «CTPOEHUE U ®YHKIIUU OPT'AHU3MOB»

9.1 | Opranusm Kak eInuHOE 1 buonornueckoe  pa3zHooOpasue PackpeiBaTh conepxkaHue TEPMHUHOB U

nenoe opranu3moB.  OJHOKJIETOYHBIE, MOHSATHI: OpraHU3M, OpraH, OPTaHEIIbI,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHbBIE CUCTEMa OpraHoB, armapar,
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OpraHU3MBl.
Oco0eHHOCTH CTPOEHUS U
AKU3ZHENIEATEIIbHOCTH OJJTHOKJIETOYHBIX
oprann3MoB. bakrepuu, apxenu,
OJTHOKJIETOYHBIE TPHUOBI,
OJTHOKJIETOYHBIE BOJOPOCIIH, IPYTHe
npoTUCThl. KoJIOHHANIbHBIE OpTaHU3MBI.
B3anMocBsA3b 4acTeil MHOTOKJIIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opra"oB. OpranusM Kak eIMHO€E LEJI0E.

I'omeocrTas.
JdemoHcTpanuu

Tabymikl U cxeMbl: «OTHOKIETOUYHBIC
BOJIOPOCHN», « MHOTOKIIETOYHBIE
BOJOpocan», «bakrepun»,
«ITpocreitmme», « Opraibl IBETKOBBIX
pacteHuit», «CuctemMbl  OpraHoB
ITO3BOHOYHBIX JKMBOTHBIX),

«BHyTpeHHEE CTPOCHHE HACEKOMBIX).
Oo6opynoBanme: CBETOBOM
MUKPOCKOIT; MUKPOITpenapaThl
OJTHOKJICTOYHBIX OPTaHU3MOB; KUBBIC
AK3EMIUISIPhl KOMHATHBIX PACTECHUM;
repObapun pacTeHUI pa3HbIX

OTJIETIOB; BJIQKHBIC MTPETapaThl
KUBOTHBIX

(GyHKIIMOHAJIBHAs CUCTEMa, TOMEOCTas3.
[Tepeuncnsatop
CTPYKTYPHO(DYHKIIMOHAILHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIBHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpPTraHU3MOB.

XapakTepru3oBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEAESITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOUYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MeX1y cO00i
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKaHEBbIC
OpraHU3MBbI
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9.2

TkaHu pacteHu

Txanu pacteHui. TUIIBI pACTUTENBHBIX
TKaHel: oOpa3zoBaTebHas, HOKpPOBHAs,
IPOBOJSIIAS, OCHOBHAS,
mexaHuyeckas. OcobeHHOCTH
CTpOeHUA, QYHKIHI U pacroyIOKEeHUS
TKaHEW B OpraHax paCTCHUU.

JdemoHcTpanuu
TabauIIbl 1 CXEMBI:

«Txanu pacrenuit», «OpraHbl
LBETKOBBIX pacTeHui», « KopHeBbie
cuctemby, «CTpoeHue cTedsy,
«CtpoeHue TMCcTOBOM MIIACTUHKI.
Oo0opyaoBaHme: )KUBbIC SK3EMILISPHI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOI; MUKPOITPENapaThl TKAHEH.
JlabopaTopHasi padora

«M3yueHne TkaHen pacTEHUI»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTHI: TKaHb, YITUACPMHUC, TPOOKa,
KOpKa, JIyO, IpeBeCHHA, PEBECUHHbBIC
BOJIOKHA, TyOsIHbIE BOJIOKHA, COCY/IbI,
KaMEHHCTBIE KIIETKH.

XapakTepu3oBaTh TUIIbl PACTUTEIbHBIX
TKaHel: oOpa3zoBaTebHasi, TOKPOBHAs,
MPOBOJISAIIAs], OCHOBHASI, MEXaHUYECKas,;
MEPEUUCIIATh OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKIIUH
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9.3

TxkaHM )KUBOTHBIX U
YCJIOBCKA

TxaHU >KUBOTHBIX U YelI0OBeKa. THIIbI
’KUBOTHBIX TKaHEH: SIIUTEINaIbHasl,
COCJIMHUTEIbHAS, MBIIIICYHAsI, HEPBHASI.
OcoOeHHoCTH CTpOCHHS, PYHKINN U
PacCIIOJIOKEHUS TKAaHEN B OpraHax
’KUBOTHBIX M UEJIOBEKa.
JdeMoHCcTpanuu

TabGmuiel u cxeMbl: « TkaHu
JKMBOTHBIX», «CKeIeT YeI0BeKay,
«ITutmeBaputenbHas CUCTEMAY,

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHATUU: SMUTEIUN, CEKPET, MBIILICUHBIC
BOJIOKHA, HEUPOH, HEUPOTJIHS.
XapakTepu3oBaTh TKAHU )KMBOTHBIX U
YyeJIOBEKa: dMIUTEINaIbHAas,
COCJIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
NEePEYUCISATh OCOOCHHOCTH UX CTPOCHHUS
U BBITIOJTHSIEMBIC (PYHKIIUH

«KpoBeHocHas cuctemay,
«/lpixarensHas cucremay, «HepBHas
cucrtema», «Koxay», «MpbllieuHas
CHUCTEMAY.

O0opynoBaHue: CBETOBOW MHUKPOCKOIL,
MUKPOIIPENAPATHI TKAHEH.
JlaGoparopHas padora

«/3yuenue TKaHen KUBOTHBIX)
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9.4

Opransl. CucteMsl
OpraHoB

OpFaHBI. BereratuBHbIC U
I'CHCPATHBHLIC OPIaHbI paCTCHI/II\/’I.
OpraHBI H CUCTCMBI OPIraHOB
ZKKHNBOTHBIX M YCJIOBCKA. cI)yHKIII/II/I
OpraHoB U CUCTCM OpPIraHOB.

JdeMoHcTpanuu

Tabsuubl 1 cxeMbl: «Oprassl
LIBETKOBBIX pacTeHui», « KopHeBbie
cuctembl», «CTpoeHue cTedsy,
«CtpoeHue TuCTOBOM TIITACTUHKWN,
«CKeJleT yelloBeKay,
«lIIumeBapurenbHas cuctemay,
«KpoBeHocHas cuctemay,
«JlpIxaTenpHas CUCTEMAY,
«BpigenurensHas cucrema», «HepBHas
CUCTEMAY», « DHAOKPUHHAS CUCTEMAY.
Oo0opyaoBaHme: )KUBbIE SK3EMILISPbI
KOMHATHBIX PaCTeHUI; TepOapuu
pPACTEHUH Pa3HbIX OTJIEJIOB; CKEJIEThI

PackpsIBaTh cofepkaHue TEPMUHOB U
HNOHATUMN: OpraH, KOpeHb, OOET,
LBETOK, IUIOJ, CEMs, TTIOJIOBBIE KEJIE3BI,
II0JIOBBIE MIPOTOKH, KOIYJIITUBHBIE
OpraHbl, CUCTEMBI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
IE€HEPATUBHBIE OPTraHbl PACTCHUH,
COMAaTHUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; IEPEUNCIISITH OCOOEHHOCTU
UX CTPOEHUS U BBINOJIHSAEMbIE (QYHKIUU.
VYcraHaBaMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHHEM OPraHOB U UX (PYHKIHIMHU.
PaznuyaTe BUIBI TKaHEN, OpPTaHbl U
CHUCTEMBI OPTaHOB, B TOM YMCJIE
YEJI0BEKA, HA MUKpOIpenaparax,
BJIQXKHBIX IIpenaparax, repoapusix u
MUKpodoTorpadusix, TadIuIax,
MOJENSAX U MYJISKaxX
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MMO3BOHOYHBIX; KOJIICKIIUU
0eCr03BOHOYHBIX JKUBOTHBIX; BIIaYKHBIE
Mpernaparhl >KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaGopaTopnas padora

«/3ydeHne opraHoB 1IBETKOBOTO
pacTeHUs»
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9.5

Omnopa Tena
OpPTraHU3MOB

Omnopa Tema opranusmoB. Kapkac
pacteHuii. CKelleTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KHBOTHBIX.
Hapy»XHbIl1 1 BHYTPEHHUN CKENET.

CtpoeHue U THUIIBI COETMHEHUS KOCTEM.
JemoHcTpauun

Tabsuue! 1 cxeMbl: «CTpoeHHe
cTe0is», «CTpoeHue JIMCTOBOU
IUTACTUHKNY, « CKEJET YeI0BEKay.
ObOopynoBaHme: CKEIEThHI
II03BOHOYHBIX; BIIAKHBIE TIPENAPATHI
KUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJUTIOCKOB; KOJUIEKIIUN
HACEKOMBIX, UTJIOKOKUX

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHSTUI: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKH, GUOPUILIBI, KapKac, HaApy>KHBIHI
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUMN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JJIMHHBIE, KOPOTKHUE,
IJIOCKHE), COEAMHEHUS KOCTEH,
HEMOIBMXHbBIC (IIIBBI),
MOJTYTIOJIBUKHBIE, TTOJBUKHbBIC
(cycTaBbl), OTIEIBI CKEJIeTa
MO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CeBOH CKeleT (O3BOHOYHMK, IPpyAHast
KJIETKA, XOpJa), Mosica KOHEYHOCTEH,
CBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI dKUBOTHBIX, CTPOCHHUE U TUIIBI
COCAUHEHHUs] KOCTEN.

VYcraHaBaMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM ONOPHBIX CUCTEM U UX
GyHKIUSIMHU B OpraHu3Me.

CpaBHMBATH CTPOEHUE OMOPHBIX CUCTEM
pacTEHU U )KUBOTHBIX
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9.6 | [IBwxeHue JIBM>KEHUE OpraHu3MoB. JIBrykeHne PackpeiBath conep:xkaHue TEpPMUHOB U
OpraHU3MOB OJIHOKJIETOUYHBIX OPTaHU3MOB: NOHSTUI: JIBH)KEHHE, JBUTATEIIbHbBIC
aMEOOMTHOE, )KTYTHKOBOE, PECHUYHOE. | OpraHeUIbl, IBUKEHHUE MTPOCTEUILINX
JIBrKeHrEe MHOTOKJIETOUHBIX (amE&bouaHOE, KTYTUKOBOE,
pacTeHUd: TPONU3MbI U HACTHH. PECHUYHOE), IBUKEHHUE PACTCHUN
JIBM>KEHME MHOTOKJIETOUHBIX (TpONM3MBbl, HACTHH ), MBIIIICUHbIE
KUBOTHBIX U YEJIOBEKA: MbIILICUHAS CUCTEMBI (COKpATUTEIbHbIE BOJIOKOHIIA,
cucreMa. Peprexc. CkeseTHbIe MBIIIIBI | KOKHO-MYCKYJIbHBIN MEIIOK, CKeJIeTHAsI
U uX pabora. MYCKYJIaTypa), CKEJIETHAas MbIIILA
JleMOHCTpAIMH (MBIIIIEYHOE BOJIOKHO, MUO(HOpHUILIA),
Tabauubt 1 cxeMsr: «OHOKIETOHble | BPICIIME JBUTATENbHBIC IEHTPBI, PabOTa
Boopocimy, «IIpocreiimimey, MBI (JBUTATENIbHAS, COMAaTUYECKasl),
«Ctpoenune MbIbDy, «MbleuHast MBIIICYHOC YTOMJICHHC.
CHCTEMAY XapakTepu3oBaTh BUJIbI ABUKECHHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB.
OnuchIBaTh CKEJIETHBIC MBIIIIIBI U UX
paoory.
VYcraHaBaMBaTh B3aMMOCBSI3b MEXKTY
CTPOCHUEM OMIOPHBIX CUCTEM U
JIBHKEHUSIMA OPTaHU3MOB
9.7 | Ilutanue opranu3MoB [Turanue opranusmos. Ilornoienue PackpeiBath conepkaHue TEPMUHOB U

BOJIBI, YIJIEKUCIIOTO rasa u
MUHEPATBHBIX BEIIECTB PACTEHUSIMU.
IIuTanue )KUBOTHBIX.

MOHATUI: MUTAHKUE, TUIIEBAPEHNUE,
MUIIEBAPUTEIILHBIE BAKYOJIH, KUIIICYHAS
MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
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BHyTpuUI010CTHOE ¥ BHYTPUKIIETOUYHOE
nuiieBapeHue. [lutanre no3BOHOYHBIX
JKUBOTHBIX. OTtnensl
MUILEBAPUTEIBHOTO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.
[TumeBapuTenbHas CUCTEMA YETTOBEKA.
JdeMoHcTpanuu

TaOauIbl U CXEMBI:

«Kume4yHoronocTHeie,
«ITmmeBapurenbHas cucrema», «Cxema

IMUTaHHUA paCTCHHﬁ».

Oo0opyaoBaHme: )KUBbIC SK3EMILISPHI
KOMHATHBIX paCTEHUI; 000PYyI0BaHUE
JUTSL IEMOHCTpAIMU TTOYBEHHOTO U
BO3IYIITHOTO NMMUTAHUS PACTEHUH,
pacHIeruIeHHs KpaxMalia U OJIKOB TOJ
nenctBueM (hpepMeHTOB

MTUIIEBAPUTEIIBHBINA TPAKT,
MUIIEBAPUTEIIHHBIC JKEIIC3HI,
MTUIIEBAPUTEIIBHBIC COKH.
XapakTepu3oBaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJICTOYHOE
MUIICBAPCHHE.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0IUIAX, MYJISDKaX ) OTACIBI
MUIIEBAPUTEIIBHOTO TPAKTa U
MTUIIEBAPUTEIIBHYIO CHCTEMY YEJIOBEKa.
VYcraHaBIuMBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB MUIIICBAPCHUS
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9.8

I[BIX&HI/IG OpPraHu3mMoB

JlpIxanue opranu3MoB. JlpIxanue
pacteHuid. /pIxaHne >KMBOTHBIX.
Huddysus ra3oB yepe3 MOBEPXHOCTD
KieTku. KokHOe IbIXaHue.
JlpIxaTenpHasi IOBEpXHOCTh. JKabepHoe
M JIETOYHOE  JbpIxaHue. JIpIxanue
MMO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIxaresbHasi CUCTEMA YEJIOBEKA.

PackpeiBath conepkaHue TEPMUHOB U
NOHSATUMN: AbIxaHue, Tudy3usi, KOKHOE
JIbIXaHUE, OPTaHbl JAbIXaHUS,
JIbIXaTeJIbHBIC IBUXKCHUS, JbIXaTEeIbHBIN
IIEHTP, TETOYHBIC 00BEMBI, KUZHCHHAS
€MKOCTb JIETKHUX.

XapakTepu3oBaTh AbIXaHUE PACTCHU;
JIbIXaHHUE )KMBOTHBIX U YEJIOBEKa.
OnuceIBaTh H3BOMIOLUOHHOE
YCI0KHEHUE CTPOCHUS JIETKUX

MexaHu3M BEHTWIALMHA JIETKUX Y MITHUIL
Y MJIEKOTIUTAIOMMX. Peryrsus
nbIxaHus. JIpIxarenbHble 00BEMBL.

JemoHcTpauumn

Tabauipl U cXeMbl: «JIpIxaTeapHas

CHUCTCMaA).

Oo6opynoBanme: 000py0BaHUE
I IEMOHCTpAaIUU OIIBITOB I10
VU3MEPEHUIO JKU3HEHHONU EMKOCTH
J'IéFKI/IX, MEXaHH3Ma AbIXAaTCIIbHBIX
JIBMDKCHUM

MIO3BOHOYHBIX )KUBOTHBIX.

Pa3nuuate Ha U300pakeHUAX (CXeMax,
Ta0auIax, MyJsbKax) AbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIISILINU
JAETKUX Y OTUL ¥ MIIEKOTTUTAOIIHX.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPraHOB JABIXaHUS U UX
(GYHKUMSIMH B OpraHu3Me
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9.9

TpaHcropT BELECTB y
OpraHU3MOB

TpaHCIOPT BELIECTB Y OPraHU3MOB.
TpaHcnopTHBIE CUCTEMBI PACTEHUM.
TpaHCTIOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cucteMa u e€ oprassi.
KpoBeHnocHas cructemMa mo3BOHOYHBIX
KUBOTHBIX U 4esoBeka. Cepiie,
KPOBEHOCHBIE COCY/IbI ¥ KpOBb. Kpyru
KpOBOOOpAICHHs. DBOIIOIMOHHBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBI TIO3BOHOYHBIX KUBOTHBIX.

Paborta cepaua u eé perynsuusi.

JdemoHcTpanuu

Tabuuubl 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHue cTeds»,
«CTpOoeHHE TUCTOBOM MJIACTUHKI,

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
NOHSATHN: TPAHCTIOPT BEILECTB,
TPAHCHOPT y PACTEHUM, KPOBEHOCHAS
CUCTEMa KMBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIC DJIIEMEHTHI,
KpOBOOOpaIlleHHE, KPYTH
KpOBOOOpaIleHUs], CEPACUHbIN UK,
muMdoobpanieHue, mumda,
auM(paTUYECKHUE COCY/IbI,
AUMQpaTUUECKUE y3IIbl, BHYTPEHHSS
cpena opraHusma.

XapakTepu30BaTh TPAHCIIOPT BEILIECTB
y pacTeHui U OECIIO3BOHOUYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

«KpoBeHocHas cucremay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX

Paznuuate Ha U300paskeHUsIX
(cxemax, TabmuIaX, MyJsHKax)
KPOBEHOCHYIO ¥ TUM(PaTHICCKYIO
CUCTEMY UeJIOBEKa. Y CTaHABIUBATH
B3aMMOCBSI3M MEXKIy CTPOCHUEM
OpraHoB KPOBOOOpAIIICHUS U UX
GYHKIIUSIMH B OpTaHU3ME
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9.10

Brinenenue y
OpraHUu3MOB

Brinenenue y opranusmoB. Boinenenue
y pacTeHuid. Beiaenenre y )KUBOTHBIX.
CokpaTtutenbHble Bakyoau. Oprassl
BbIIeNIeHHs]. DUIbTpanus, CeKpenus u
o0paTHOe BcachlBaHHE KaK MEXaHU3MbI
paboThl opraHoB BeijieaeHUs. CBs3b
IIOJIOCTH TEJIA C KPOBEHOCHOM U
BBIJICIUTENILHON CUCTEMaMU.
Belgenenue y n03BOHOYHBIX JKHBOTHBIX
n yenoseka. [louku. Ctpoenue n
GbyHKIIMOHUPOBaHUE HEPPOHA.
OObpa3oBaHue MOYH Yy YeJIOBEKA.

JdemoHcTpanuu

Tabauip! ¥ cxeMbl: «BeraenurenbHast
CHCTEMAay

PackpeiBath coqepkaHue TEPMUHOB U
MOHSTU: BBIICJIICHUE, T'yTTallUs,
JIUCTONAJ, COKpATUTEIbHbBIEC BAKYOJIH,
W3BUTHIE KAHAJIBIIBI, 3BE3/14ATHIC
KJICTKH, BBIJICIUTEILHBIC TPYOOUKH,
MaJILIIUTUEBBI COCY/IbI, TOYKH,
MOYETOYHHUK, MOUEBOM IMy3bIPb,
HedpoH, MoYa.

XapakTepu3oBaTh MPOLIECC BBIACICHUS
Yy PaCTCHUH U )KUBOTHBIX.

Paznuuath Ha N300paXkeHUAX (CXeMax,
Ta0IUIAX, MYJIS’Kax) BbIJICTUTEIbHYIO
cucreMy  4enoBeka.  OnucChIBaTh
MEXaHU3M

byHKIIMOHUPOBaHUS HEPOHA; MPOIIECC
00pa30BaHUsI MOYH.

YcraHaBnMBaTh B3aUMOCBSI3U

MEKy CTPOCHHEM OPraHOB
BBIICIICHUS U UX QYHKIIUSIMH B
OpraHu3Me
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9.11

3amura y OpraHu3MoB

3ammTa y OpraHu3MOB. 3amura Yy
OJIHOKJIETOYHBIX OpraHu3MoB. Cropbl
OaKkTepuil ¥ IUCTHI MPOCTEUIITHX.
3ammTa y MHOTOKJIETOYHBIX PACTCHUM.
Kyrukyna. Cpencrsa macCuBHOU U
XUMHWYECKOH 3a1uThl. OUTOHIIMILI.
3ammTa y MHOTOKJIETOYHBIX
AKUBOTHBIX. [IOKpOBBI 1 HX
MPOW3BOIHBIC. 3alllUTa OPTaHU3Ma OT
Oone3neil. UMMyHHas cucrema
yenoseka. Knetounsii n
TYMOpaJIbHbIA IMMYHUTET.
Bpoxnéunbiii 1 mpruoOpeTEHHBIN
cnenupuueckuii uUMMyHuteT. Teopus
KJIOHAJIbHOCEJIEKTUBHOI'O UMMYHUTETA
(IL. Opnux, ®.M. bepner, C.
Tonerana).

BocnanutenbHbie OTBETHI OPTaHU3MOB.
Ponb BpOXIEHHOTO MMMYHUTETa B
Pa3BUTUU CUCTEMHBIX 3a00JICBAaHUM.
JemoHcTpauumn

Tabmuiel 1 cxeMbl: «Koxkay,
«mmynrute», «CTpoeHue creds»,

«CtpoeHue TUCTOBOM MIACTUHKI

PackpbIBaTh cofepkaHue TEPMUHOB U
HNOHSTUMN: Kallcya, Y3HI0CIopa, LIUCTa,
KYTHKYJIa, CPECTBAa NaCCUBHOU
3aIUThI, CPEACTBA XUMUYECKON
3aIUTHI, KO>KHBIE TIOKPOBHI,
UMMYHUTET, IMMYHHAasi CUCTEMA,
aHTUI'EH, AHTUTEJO.

XapakTepu3oBaTh BUIBI 3alIUTHl Y
OJTHOKJIETOYHBIX M MHOT'OKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOCHHUE KOKHBIX IOKPOBOB
U X IPOU3BOHBIX.

Pa3znuuate Ha n300pakeHUsIX (CXemax,
TabnuIax, MyJIsKax) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.
VYcTaHaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPraHOB 3aIlUThI U UX
(GyHKUMSIMU B OpraHU3Me
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9.12 | PazapaxuMocTh 2 PazapaxxuMocTh U peryisinus 'y PackpbiBaTh cofiep:kaHrue TEPMUHOB U
U peryisinusa 'y opraHu3moB. PazipaxumMocTs y MOHSATUH: PA3APAKUMOCTD, PETYJIALINS,
OpraHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB. TaKCHUCHI, POCTOBBIC BEIIIECTBA

Takcucel. Paznpaxxumocts u (ayKCUHBI), HEpBHAsI CUCTEMA,
perysius
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y paCTeHHﬁ. PocToBrIe BCIICCTBA U UX
3HAa4YCHHUC.

Hepsnas cucrema u pedrexkropHas
perynsauus y ;kuBOTHbIX. HepBHas
cucTeMa u €€ OTJeNbl. DBOJIIOLHUOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OTEIBI
TOJIOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pediiexc u pednexktopHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pediiekcsl.

I'ymopaiibHast peryisinus u
SHJOKPUHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKene3bl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JleficTBrE
rOpMOHOB. B3auMOCBsA3b HEPBHOW U
SHJIOKPUHHOU CUCTEM.
['unoranamorumnogusapHas cucrema.
JdemoHcTpanuu

Ioprpert: U. I1. I1aBnos.

Tabmuiel 1 cxembl: «CTpoeHHE
ruapb», «CTpOEHUE IIIIaHAPUNY,
«BHyTpeHHEee cTpoeHuEe J0XKIEBOTO
yepBsi», «HepBHas cucrema poioy,
«HepBHas cucrema JArymKmn»,

pednexTopHas peryisius, pedIexc,
pediiekTopHas gyra, nepeHui MO3T,
IPOMEKYTOYHBIN MO3T, CPETHUN MO3T,
MO3K€4OK, IPOJ0JITOBATHINA MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA,
IyMOpaJIbHAs PETryJIsLNsL, TOPMOHBI,
SHJOKPHUHHAS CUCTEMA,
runoTajaMorunodusapHas CUCTeEMa.
XapaxkTepu3oBaTh pa3apaKUMOCTh

y OJIHOKJIETOYHBIX OpPraHU3MOB U
peQIEKTOPHYIO pEryJsilui Y
KUBOTHBIX.

Pa3znuyath Ha 300pakeHUsIX (cxemax,
TabJIMIAX, MYJISKaX) HEPBHYIO CUCTEMY
U €€ OTIEeNbl; OT/AEIbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX )KUBOTHBIX.

OnuckIBaTh TyMOPaIbHYIO PETYIISLUIO Y
KUBOTHBIX.

Pa3znuyath Ha n300pakeHUsIX (cxemax,
TabIMIax, MyJisikax) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3zwiBaTh kenne3bl 3HIOKPUHHOM
CUCTEMBI YeJIOBEeKa U BbIpadaThIBaeMble
UMU TOPMOHBI.
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«HepsHas cucrema
IpecMbIKaromuxcsy, «HepBHas

OnuceiBaTh AEHCTBHE TOPMOHOB.
YcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucTema ntuiy, «HepBHas cuctema
MIJIEKOMUTamux», «HepBHas cuctema
YeJI0BeKay, « JHTOKPUHHASL CUCTEMAY,
«Pedexcy.

SHJIOKPUHHOU CHCTEM U UX (DYHKIUSMU B
OpraHu3Me.

XapakTepu30oBaTh 3BOJIOLMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN

O6GopynoBanme: MOJEIM TOJOBHOTO| CUCTEMBI Y )KMBOTHBIX
MO3Ta Pa3JIMYHbIX KUBOTHBIX
HToro yacoB 1mo Teme 17
10. | Tema «PASMHOXEHHWE U PASBBUTUE OPI'AHU3MOB)»
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10.1

DopMbI pa3MHOKEHUS
OpraHU3MOB

@®opMBbI pa3MHOKEHUST OPraHU3MOB:
Oecrosioe (BKJIIOYast BEreTaTUBHOE) U
noJsioBoe. Bupl 6ecronoro
Pa3MHOKEHUS: TIOUYKOBaHUE,
cropyJsiiusi, pparMeHTaIus,
KJIOHHPOBAHUE.

JdeMoHCcTpanuu

Tabauis! u cxeMbl: «BereratuBHOE
pa3MHOXkeHue», « Tumel 0ecrnonoro
pa3MHOXeHUsD», «Pa3zMHOXKEHNE

XJIAMHJIOMOHA/1b1», «Pa3MHOKeHne
ABIJIEHBDY, «Pa3MHOXEHNE TUAPBD)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHN: Pa3MHOKEHHUE, IPOCTOE
JIeJICHNE, IOYKOBAHUE, CIIOPYIIALINS,
BErE€TaTUBHOE PA3MHOKECHHE,

dbparmeHTaIys, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u/i (CriepMuid), SlleKIeTKa,

3Urora, KOHbOramnusi.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
Y TI0JIOBOT'O Pa3MHOKEHUS
OpPraHW3MOB. XapaKTepU30BaTh
CYIIHOCTh U (hOPMBI OECIIOTIOTO
pPa3MHOKEHHUS OPTaHH3MOB;
Ouosornveckoe 3HauYeHHE OECIIOIOro
pa3MHOKEHUs. Pazmuyare criopy Kak
CTCIIMATU3UPOBAHHYIO KIIETKY,
MpeHa3HAYCHHYIO J1J1s1 OECI0JIOTO
Pa3MHOXKEHHSI, ¥ CIIOPbI OAKTEPHH.
OOBSACHATH TPEUMYIIIECTBA MTOJIOBOTO
Pa3MHOXKEHUS HaJl OECITOIBIM.

PackpeiBaTh posb KJIOHUPOBaHUS
B CEJICKLIUU U CEIbCKOM XO351CTBE
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10.2

[lomoBoe
Pa3MHOKEHHUE.
Meiios

[Tonosoe pazmuoxenue. [1lonoseie
KJIETKHU, UK TameThl. Meiio3. Ctagun
Meno3sa. [loBenenue XxpoMmocoM B
Meiio3e. KpoccuHrosep.
buonornueckuii cMbICI Meo3a 1
MOJIOBOTO Iporecca. Menos3 u ero
MECTO B )KU3HEHHOM ITUKJIC
OPTraHU3MOB.

JdemoHcTpanuu
Tabmuibl 1 cXeMblL: «MeHno3y,

«XpOMOCOMI)I»

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MTOHSTHI: MEI03, OMBAJICHTHI,
KPOCCHUHTOBEp, UHTEPKUHES,
HE3aBUCHUMOE paCIpECICHHUE;
KPOCCHUHTOBEP.

PaznnyaTe Ha n300paxeHusx (cxemax,
Ta0IUIaX ) ¥ MUKpOIIpernapaTax 3pesbie
MOJIOBBIC KJIETKH MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHHS BBICIIIUX
pacTEHUN.

PackpsiBaTh CylIHOCTH M€11034,
XapaKTepU30BaTh €0 OT/ICJIbHbBIC
CTaJuu.

Onpenensitb MeCTO Meio3a B
KU3HEHHBIX IUKJIAX Pa3IUYHBIX
OpraHU3MOB.

OOBACHATH OMOJIOTUICCKHIN CMBICIT
KPOCCHUHIOBEpa, OMUCKHIBATH €T0
MEXaHU3M.

CpaBHMBATH MEM0O3 C MUTO30M;
pazinyath OTJEIbHbBIC UX CTAAUU Ha
MUKpOTpenaparax 1 n300paxeHusIx
(cxemax, TabmuIax).

PackpbIBaTh 3BOJIIOITMOHHOE 3HAUCHHE
MOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB
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10.3

I"'ameTtorenes.
Oo6pazoBanue u
pa3BUTHE MOJOBBIX
KJIETOK

[IpeazapoipliieBoe pa3BUTHE.
I'amerorenes y xkuBoTHBIX. [1os10BBIE
xeine3bl. OOpa3zoBaHUE U pa3BUTHE
MOJIOBBIX KJIeTOK. CiepMaToreHes u
ooreHe3. CTpoeHHUE NOJIOBBIX KIIETOK.
OmiogoTBOpEHNE U SMOPHOHAIBHOE
pa3BUTHE )KUBOTHBIX. CTIOCOOBI
OIUIOZAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

JdemoHcTpanuu

Tabnuibl u cxeMbl: «I'aMeToreHesy,
«CtpoeHue AMIEKIETKH U

CHEpPMaTO30U1a».

O0opyaoBaHmne: CBETOBOM MUKPOCKOIT,
MUKPOIIPENAPATHI SULEKIETOK U
CIIEPMATO30MIOB.

JlabopaTopHasi padora «3yueHue

CTPOCHMUSI MTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax

PackpsiBaTh coziep:kaHne TEPMUHOB U
MIOHATUI: TAMETOTEHE3, CIEPMATOTECHE3,
O0OIr'eHe3, CEMCHHUKH, SIMYHUKH,
CIIEpMaTOTOHUH, CIIEPMATOIUTHI,
CIIepMaTHU/Ibl, CIIEPMAaTO30M/IbI,
OOTOHHH, OOLIUTHI, MOJISIPHBIE TEIbIIA,
SIMLIEKJIETKA, aKpOcoMa.

HGpGLII/ICJISITL CTal1 raMCTOI'CHC3a Y
KHNBOTHBIX.

OnuceIBaTh MPOLECC TAMETOTEHE3A U
€ro IEepUO/Ibl, CTPOEHHUE ITOJIOBBIX
KJIETOK.

Paznuuate ocoOeHHOCTH
cIiepMaToreHes’a u 0OoreHesa.
OnuceIBaTh MPOLIECCH OCEMEHEHUS U
OIUIOIOTBOPEHUS, PA3HbIE BAPUAHTHI
napTeHOreHe3a
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10.4

NunuBuayanbHOE
pa3BUTHE
OpraHUu3MOB —
OHTOI'CHE3

NunuBuyanpHOE pa3BUTHE
OpraHu3MoOB (OHTOTEHE3).

DOMOpPHOIOTHS — HAayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — oOna u3
2NIaBHbIX NPOOIIEM IMOPUOTIO2UL.
Konyenyus mopgocernos u mooenu
mopghozenesa. Ctaguu
AMOpHOTEHE3a )KUBOTHBIX (Ha
IpUMepe JIATYIIKHA).

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTHI: OIUIOIOTBOPEHUE, 3UTOTA,
0JlacToMep, aKpOCOMHAsI pEaKIIUs,
POHYKJIEYC, TApTEHOTEeHE3,
sMOpuorenes, apodiaeHue, 61acTyna,
MoOpyJia, racTpyia, Helpya,
OpraHoreHes, 3KTojJiepMa, Me30epma,
SHTOZEpMA, 1IeJIOM, HEpBHAs TPyOKa,
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Hpob6nenue. Tumsl 1poOiaeHus.
Jlemepmunuposanroe u
HeOdepMUHUPOBarHHoe OpoobeHue.
Bnacmyna, munv bnacmyan.
Ocob6enHocTu apoOeHus
MJIEKOTTUTAIOIIUX. 3apO/IbIIIEeBbIC
JTUCTKU (TacTpynsiuus). 3aKiiajika
OpraHOB M TKaHEH U3 3apObIIIEBHIX
JYCTKOB. B3auMHO€E BIusgHUE YacTei
Pa3BUBAIOILETOCS 3apObIIIa
(oMOpHOHaNIbHASI UHITYKITHSA ).
3akiia/ika IiaHa CTPOEHHUSI )KUBOTHOTO
KaK pe3yJbTaT UEPAPXUUECKUX
B3aMOJICCTBUN reHOB. Binsguue Ha
AMOPHOHATIFHOE PA3BUTHE PA3ITMUHBIX
(haKTOPOB OKPYkKAIOIIECH Cpe/Ibl.
JdemoHcTpanuu

[Toptper: X. [lIneman.

TEI6J'II/II_[BI U cxeMbl: «OCHOBHBIC craguu

OHTOI'CHEC3a)».

Oob6opynoBanue: monenb «l{ukn
Pa3BUTHUSI JISTYIIKI

X0pJa, KulleyHas Tpyoka.
OnpenensiTb SMOPUOHABHBIN MTEPHOT
pa3BUTHS OpPraHU3Ma U OIHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJICHUS
— 00pa30BaHKUE OTHOCIIONHOTO
3apojiblilia — 0J1acTyJIbl; 3aBUCUMOCTb
X0J1a APOOJIEHHSI OT KOJIMYECTBA
KEJTKA B SAULEKIETKE; TACTPYJIALMIO U
opranoreHes. OObSICHSTH TaIbl

i epeHInpPOBKH TKaHEMH,
o0Opa3oBaHMs OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYISALNAIO
AMOPUOHAIILHOTO Pa3BUTHUS;
JNETEPMUHAIIMIO U SMOPHUOHATBHYIO
WHAYKINIO; TeHETHYECKUI KOHTPOJIb
pa3BUTHUSL.

O060CHOBBIBaTh BPEIHOE BO3/IEHCTBUE
TaOAYHOrO JbIMa U AJKOTOJISl Ha XO[
AMOPUOHATBHOTO U
NOCTAIMOPHUOHAIIBHOTO PA3BUTHS
OpraHu3Ma uejoBeka
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105

Poct n pazButue
KUBOTHBIX

Poct Pa3BUTHC ) XUBOTHBIX.

[TocToMOprOHATBHBIN TTEPUOI.
[IpssMoe 1 HenpsIMOE pa3BUTHE.

Pa3zButne ¢ metamopdozom

PackpbiBaTh copepkaHre TEPMUHOB U
HIOHSTHI: OHTOTEHE3,
NOCTA3MOPUOHAIBHOE Pa3BUTHE,
MeTamop(}o3, TMUNHKA, pOCT, CTApEHUE,

y 0€CIIO3BOHOYHBIX U TO3BOHOYHBIX
YKUBOTHBIX. bHOJIOTHYECKOE 3HAUYCHHE
MPSIMOTO M HENPSIMOTO Pa3BUTHSA, UX
pacrpocTpaHeHue B npuposae. Tumel
pocTa KUBOTHBIX. DAKTOPHI PEryIIALNT
pOCTa KUBOTHBIX U 4esioBeka. Ctaauun
OCTAMOPHUOHAIIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esoBeka. [leprossl
OHTOTreHe3a yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKUE MPOIIECCHI.

JdemoHcTpanuu
Tabmuier u cxembl: «IIpsmoe u

HEMpPsIMOE pa3BUTHEY, «PazBuTtue
MaMCKoOro xyka», «Pazsutue capanumy,
«Pa3BuTHE JIATYLIKNY.

IIpakTueckas padora

«BbIsIBIIEHME  NPU3HAKOB  CXOZICTBA
3apO/AbIIIEH TO3BOHOYHBIX )KMBOTHBIX )

CMEpTb.
XapakTepu3oBaTh MOCTIMOPUOHATILHBIN
Nepuoj pa3BUTHUSI OpraHu3Ma M €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPsIMOE Pa3BUTHE U
€ro MepUoIbl.

N3narate conepxxanue Teopui
CTapeHUs OPraHu3MoB.

OO0OBICHATH OMOJIOTHYECKUU CMBICIT
pa3BUTHS ¢ METaMOP(H030M
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10.6

PasmuOXeHuE 1
pa3BUTHE PACTCHUI

Pa3zmHOXeHMe u pa3BuTHE
pactenuii. ['aMmeTopuT 1 ciopopurt.
Meiio3 B )KU3HEHHOM IIHKIIE

pacCTECHUM.

OO6pazoBaHue crop B Ipoliecce Meio3a.
I'amerorenes y pAacCTECHUU.
OmnonoTBOpeHue 51 pa3BUTHE

PaCTUTENIBHBIX OPraHu3MOB. J[BOMiHOE
OIUIOAOTBOPEHUE Yy  LIBETKOBBIX
pactenuii. OOpa3zoBaHUe U Pa3BUTHE

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHSATUM: TaMeTOPUT, CiopoduT,
AHTEPUJINH, APXETOHHH, 3aPOCTOK,
MeEracriopa, 3apOoJbIIIEBbIA MEIOK,
CHUHEPIrUbl, aHTUIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIUIOJIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, epuo/ipl OHTOr€HE3a
LIBETKOBBIX PACTCHUM.
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CEMEHH.
MexaHu3MBbl PETYJISLUN OHTOTE€HE3a Yy
PacTeHHU! U )KMBOTHBIX.
JdemoHcTpauumn

[optpert: C. I'. HaBamuH.
Tabauibl U cXembl: «JIBolHOE
OIUIOJIOTBOPEHHUE Y [IBETKOBBIX
pactennin», «CTpoeHne ceMsH
OJHOJOJIBHBIX U IBYAOJIBHBIX
pacTteHuit», « Ku3HEHHBIN UK
MOPCKOU KamyCTbD, «KU3HEHHBIN
LIUKJI MXa», «KU3HEHHBINA UK
MarnopoOTHUKA», « KM3HEHHBIN UK
COCHBI».

JlaGoparopHas padora
«CtpoeHue OpraHoB Pa3MHOKECHUS
BBICIIMX PACTEHUI»

Xapaxkrepu3oBaTh 0COOEHHOCTH
0€CI10JI0T0 U MTOJIOBOTO Pa3MHOKEHUS
LIBETKOBBIX PACTCHUM.

BbiaensaTe 0cOOEHHOCTH MPOTEKAHUS
raMeToOreHe3a y IBETKOBBIX
pactennii. OMUChIBaTh MPOILECC
JIBOMTHOTO OILIOJIOTBOPEHUS Y
LBETKOBBIX PACTEHHUI U OOBSICHATH
€ro IPEeUMYIIECTBA 10 CPABHEHUIO C
OIUIOJJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Hroro

qacCoOB I10 TCMC

8

11

Tema «I'eHeTHKa — HayKa 0 HAaCJICACTBCHHOCTU U UBSMECHYNBOCTU OPraHU3MOB»
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111

Hcropus cTaHOBIIEHUS
U Pa3BUTUSA IEHETUKU
KAaK HayKH

Hctopus cTaHOBIEHUS U Pa3BUTHSA
T€HETUKN KaK HayKu. PaOoThI

I'. Menpens, I'. ne ®pu3sa, T.
Moprana. Posiib 0T€4€CTBEHHBIX
Y4YEHBIX B Pa3BUTHH I'€HETHUKHU.
PaGoThl

H.K. Koxasmosa, H.M. BaBuiogsa,

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

MOHSITHN: TeHETHUKA, I'CH.
JIeMOHCTpUPOBATH 3HAHUS UCTOPUU
BO3HUKHOBEHHUS T'€HETUKHU.

XapakTepu30BaTh OCHOBHBIE ATaIlbl
Pa3BUTHUS T€HETUKU KAK HAYKHU

PaCKpBIBaTI) COACPKAHNC TCPMHUHOB H

I0.A. ®ununuenko, H.B.
TumogeesaPecoBckoro.
JemoHcTpauumn

[Toptpersl: I'. Menaens,

I'. Ie ®pus, T. Mopras,

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

I'. 1. Kapneuenko,

IO. A. ®ununuenko,

H. B. Tumodees-PecoBckuii
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11.2 | OcHOBHBIE IOHATHS U
CUMBOJIbI T€HETUKHU

OCHOBHbBIE T€HETHYECKUE MTOHATHS U
CHUMBOJIBI. [ 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIEJIbHBIC T€HBI, AIbTCPHATUBHBIE
NPU3HAKH, JOMUHAHTHBIA U
pELIECCUBHBIN TPU3HAK, TOMO3UT0TA,
reTePO3UroTa, YUCTas JTUHUS, TUOPHIHI,
reHoturl, peHoturn. OCHOBHbIE METOIbI
TE€HETUKU: THOPUIOTOTUUECKUH,
LIUTOJIOTMYECKHH,
MOJICKYJISIPHOT€HETUYECKU .

JdemoHcTpanuu
TaOauibL: «Metoanl T'€HCTUKN,
«CXeMBbI CKpEeIIMBAHUSD.

JlabopaTopHnasi padora
«/Ipo3oduna kak 00bEKT TEHETHUECKUX
HCCJIEIOBAHUIN))

PackpsIBaTh cofepkaHue TEPMUHOB U
IIOHATUI: HACJIEICTBEHHOCTb,
HAaCJIEJOBAaHNUE, N3MEHUYHUBOCTD,
TeHOTUI, PEHOTHUI, FTEHOM, JIOKYC,
XPOMOCOMBI, aJIEJIbHBIE TE€HBI
(annenu), anbTepHATUBHBIEC IPU3HAKH,
rOMO3UTI0Ta, F€TEPO3UT0Ta,
JOMWHAHTHBIN NPU3HAK, PELIECCUBHBIN
NpU3HAK, YUCTAs JINHUS, THOPUIBL.
[Tonp30BaThCA T€HETHUECKON
TEPMHUHOJIOTHEN U CUMBOJIMKON IS
3aIIMCU CXEM CKPEIIUBAaHU

HToro yacos 1o TemMe

12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)
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121

3aKOHOMEpPHOCTH
HaCJIeI0BaHU
MIPU3HAKOB.
Monorubpuinoe
CKpEIIMBaHUE

MoHorubpuiHoe CKpelBaHue.
[IepBbiit 3ak0H MeHaena — 3aKOH
eaMHO00pa3usi THOPUIOB MEPBOTO
nokoJieHus. [IpaBuno toMuHUPOBaHUS.
Bropoi 3akon Menaens — 3aKoH
paciiernieHns IPU3HAKOB.
[luTomornueckrue OCHOBBI
MOHOTHOPUTHOTO CKPEIIUBAHMUS.
['mnoTe3a 4uCTOTHI TaMeT.
JdemoHcTpanuu

[loptper: I'. Mennens.

Tabnuibl u cxemsl: «IlepBbliii 1 BTOpoi
3akoHbl MeHnnensa». O0opynoBanue:
MOJENb [JI1 IEMOHCTPALUK 3aKOHOB
euHo00pa3usi THOPHUIOB MEPBOTO
MOKOJICHUS U PACILIETUICHHS

MPU3HAKOB; CBETOBOM MUKPOCKOII,
MUKpOTIpenapar:

«JIpo3odumnay.

IIpakTnueckas padora «3yuenue
pEe3yJIbTATOB MOHOTHOPHUTHOTO
CKpeIIUBaHUs y IP030DUITBDY

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUN: MOHOTUOPUIHOE
CKpeIllMBaHUE, YUCTOTA TaMeET,
JTOMHHHPOBAHUE, PACILICIIIICHUE
MPU3HAKOB.

OnuceiBaTh onbIThl ['. Mengens mo
M3YYEHUIO HaCeAOBaHUs OJTHOM Mapbl
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
[IpuBOIUTH POPMYTUPOBKH MIEPBOTO
Y BTOPOTO 3aKOHOB I'. Mennens
(3akoHa eMHO00Opa3usi THOPUIOB
MIEPBOr0 MOKOJICHUS, 3aKOH
pacuieryieHUs MPU3HAKOB) U
OOBSICHSITD UX IIUTOJIOTUYECKUE
OCHOBBI.

CocTaBisiTh CXeMbl MOHOTHUOPHUAHOTO
CKpEILUBAHUA U PelIaTh FT€HETUUECKUE
3a/1a4¥ HA MOHOTHOPHUIHOE
CKpeIllUBaHUE
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12.2 | Ananusupyroiiee 1 AHaIM3UpYyOIIee CKpPeIIuBaHue. PackpriBath conepkaHue TEPMUHOB U

CKpellBaHueE. [TpoMexyTOUHBIH XapakTep MOHATHUI: aHATTU3UPYIOIIIEe

Hemnonnoe HaciaenoBanus. Pacmienienue CKPEIIMBAHUE, HETIOJIHOE

JTIOMUHHUPOBaHHE MIPU3HAKOB MPH HETIOJIHOM JIOMUHUPOBAaHHUE, KOJOMUHUPOBAHHUE.
JIOMUHUPOBAHUH. CocTaBisiTh CXEMbI aHATU3UPYIOIIETO
JleMoOHCTpaLUu CKpEILUBAHUS U peliaTh FTeHeTUYECKUe
TabauIel ¥ cXeMbl: « AHAUTH3UPYIOIIEe 3a/iaqi Ha aHATN3UPYIOLICe
CKpeluBanuey», «HemnosHoe CKpCIIHMBAaHUC 1 HCTIOJIHOC
JIOMUHUPOBAHUEY AOMHUHUPOBaHUC

110



buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

12.3 | AurubGpuanoe Jurnbpunnoe ckpemmBanue. Tpertuit | PackpeiBath cojepkaHue TEPMUHOB U
CKpCIIMBaHHUC 3aK0H MeHIeNs — 3aKOH HE3aBUCUMOT0 | ITOHSATHI: AUTMOPUIHOE CKPELIMBAHUE,
HACJIEJJOBAHUS ITPU3HAKOB. (hEeHOTUNTMYECKUI paHKal.
[luTONOrN4ecKre OCHOBBI OnuceiBaTh ONbITE I'. MeHaens no
TUTHOPUIHOTO CKPEIIUBAHMUS. U3y"ICHHUIO HACJICOBaHUA IBYX IIap
JleMOHCTPALME MIPU3HAKOB Y TOPOXA MOCEBHOTO.
Hoprper: T. MeHem. [TpuBoAUTH GOPMYITHPOBKY TPETHETO
. 3akoHa I'. Menpens (3akoHa
Tabsauuel u cxeMbl: «TpeTuit 3aKkoH
HE3aBUCHUMOT0 HACJICIOBAHUS
Mennensy.
06 MIPU3HAKOB) U OOBSICHATH €T0
Opy/J0BaHMe: MO/ICIIb st
pyA A a IIUTOJIOTUYECKUE OCHOBBI.
J€MOHCTpaln 3aKOHa . ,
[IprMeHsITh MaTEMAaTUYECKUN PACUET C
HE3aBUCHMOT H BaHUSA
C3aBHCIMOTO acienosa MOMOIIBI0 PEHOTUITUYECKOTO paIuKaa
TIpU3SHAKOB, CBETOBON MUKPOCKOIL, U METOJIa IEPEMHOKEHUS BEPOSITHOCTEH
MuKponpernapat «/Iposogunay. BAPHUAHTOB PACHIEIIEHHS IPU3HAKOB Yy
IIpakTHyeckas padora MOTOMKOB MO (DEHOTUITY U TEHOTHITY.
«H 3y4enue pe3yJIbTaTOB CocTaBisTh CXEeMbI JUTHOPHUIHOTO
JIUTHOPH/THOTO CKPEIIMBAHHS CKpEILLUMBAHU U PELIaTh TEHETUYECKUE
Y ApO30(UIIbD 3a71a4M Ha TUTUOPUIHOE CKPEIIUBaHUE
12.4 | CuerieHHOE CuerieHHOE HacaeJ0BaHUE IPU3HAKOB. | PacKkpbIBaTh co/iep:kaHnEe TEPMUHOB U
HacleJ0BaHUE Pa6orer T. Moprana. CremieHHoe | TOHATHI: CIIEIJIEHHOE HaclieJOBaHKeE,
MPU3HAKOB. HacJIeIOBaHWE T€HOB, HAPYIIICHUE HapyIIEHUS CIICTVICHUS T'€HOB,
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XpOMOCOMHasi TeOpUs
HACJIEICTBEHHOCTHU

CUEIUICHUS] MEXy TeHAMH.
XpOMOCOMHasi TEOpUs
HACJIEICTBEHHOCTH.
JemoHcTpauumn

[Toptper: T. Mopras.
Tabmauub! u cxeMbl: «CeniaeHHoe

HaclleZIOBaHUE TPU3HAKOB y
JIPO30(HITBD.

Oo6opyaoBanme: MOJICNIb JJIA
JIEMOHCTPAIIUN CIETITICHHOTO
HaCJIeJIOBaHUsI TIPU3HAKOB.

KpOCCHHTOBCD, p€KOM6I/IHaHI/ISI I'CHOB,
TCHCTUYCCKHUC KapThl, MOpPTaHHU/IA.

[IpuBoUTH (OPMYITUPOBKHU 3aKOHOB
Moprana (3akoHa CIIEIIJICHHOTO
HaCJICJIOBAHUS T€HOB M 3aKOHA
HapYIICHUS CLUETUICHUS] MEXy T€HaMMu )
1 OOBSACHATH UX IIUTOJIOTHYECKHUE
OCHOBEBI.

[TepeuncnsiTb OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HACJICJICTBEHHOCTH.

Pemarsr reHeTmueckue 3a7ayd Ha
CLECMJICHHOE HAaCJeJOBaHUE TI'€HOB M
HApyUICHHUE CUCIUICHUSI MEXK 1y T'€HaMU

125

I'eneTuka mona

I'enernka nosa. XpoMOCOMHBII
MEXaHU3M OIIPEIEIICHUS T10JIA.
AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U reTeporameTHbIN
noJ. I 'eHeTnueckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnienoBanue
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

JdemoHcTpanuu

Tabuuibl ¥ cxeMbl: «I'eHeTHKa nojay,
«Kapuotun yenosekay, «Kapuorun
npo30huiibly, « KapruoTui nTUIbh

PackpeiBath conep:kanue TEPMUHOB U
IIOHSATHN: ayTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN IO,
reTEPOraMeTHBIN IOJI.

OOBACHATD XpPOMOCOMHBIA MEXaHU3M
ONPEIEIICHUS T10J1a Y OPTaHU3MOB.
[IpuBoNUTH IpUMEPBI HACIIETOBAHUS
IIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.
CocTaBasTh CXEMBI CKPEILIMBAHUS U
pelaTh reHeTUYECKUe 3a1a4M Ha
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HACJICAOBAHUC IIPU3HAKOB, CHCIIJICHHBIX
C ITOJIOM.

[IpuBOANTH MPUMEPHI TEHETUICCKUX
3a0oseBaHul U 1ePEKTOB

y OpPTraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XpOMOCOMaMH
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12.6 | 'enoTun kak 2 ['eHOTHIT KaK 1I€JIOCTHAsI CUCTEMA. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
1[EJI0CTHAs CUCTEMA [InefioTponusi — MHOKECTBEHHOE MOHSTUN: MHOXKECTBEHHOE JICHCTBUE

JnelcTBrE TeHa. MHOKECTBEHHBIN reHa (Tuieiiorponus),
AJICITU3M. BzaumopeiictBue KOMILJIEMEHTAPHOCTb, SITUCTA3,
HeaJIeTbHBIX T€HOB. MOJIUMEPHSL.
KommiemMeHTapHOCTh. DnHCTA3. Omnpenensite (HopMbl  B3aUMOJICHCTBUS
[Tonumepwus. aJJICIbHBIX U HEaJIEIbHBIX TE€HOB.
I'eHeTHYeCKUI KOHTPOIIb Pa3BUTHU [TpuBOAUTE MPUMEPHI TIIEUOTPOITHOTO
pacTeHM, )KUBOTHBIX U YEJIOBEKA, a JNeiiCTBHS TCHOB.

TaKKe (PU3NOIOTMUYECKUX MPOLIECCOB, PellIaTh TeHETHYECKHE 3209l Ha

B3aUMOJEUCTBUE  HEAUIEIILHBIX
T€HOB

MTOBEJICHUS U KOTHUTHBHBIX (DYHKITHA.
['eneTnyeckue MeXaHU3MBbl
CUMOMOTeHEe3a, MEXaHU3MbI
B3aMMOJICUCTBUS «XO35MH — Mapa3uT)
U «XO3SUH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJISA U
M3MEHEHUS HACIIeICTBEHHON
uHGOpPMAIUHU B TIOKOJICHHIX KIETOK

M OpPTaHU3MOB.

JlemoHcTpauumn

Ta0munbel U cxeMbl: « MHOKECTBEHHBIN
ajuieIu3My; « BzaumoeiicTBre reHOBY

Htoro 4acoB mo reme 10

13 | Tema «3aKOHOMEPHOCTU U3MEHYUBOCTH
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13.1 | UI3MeHYUBOCTH Bzaumopeiicteue reHotnna W cpenbl | PackpbIBaTh coepkaHue TEPMUHOB U
MpU3HAKOB. Buibl pu GopMHUPOBAHUHU (HEHOTHUTIA. MOHSATHUHN: U3MEHUYHUBOCTD,
U3MEHYHUBOCTU N3MeHYMBOCTH TPU3HAKOB. HEHACJICACTBEHHAsd U3MEHYHUBOCTb,

KauecTBeHHbBIC M KOJIMYESCTBCHHbBIC HACJIEACTBEHHAsI U3MEHYUBOCTh.
MIPU3HAKU. Bunasl n3MeHUNBOCTH: CpaBHI/IBaTB HCHACJICACTBCHHYIO
HEHACJICACTBCHHAA U HACJI€ACTBEHHAad. | USMCHYUBOCTD C HACJICJCTBEHHOM.
JleMOHCTpALMH [TpuBOINTE MPUMEPHI KAYECTBEHHBIX
Y KOJIMYECTBECHHBIX ITPU3HAKOB
Tabauel U cxeMbl: « Buabl .
OpPraHu3MOB, IIPOSABJICHUN Y
HU3MEHYHUBOCTH. o
OpPraHNU3MOB HEHACJICICTBEHHOU U
ObopynoBanue: XH1BbIe 1 repOapHbIe HaCJICJICTBEHHON M3MEHUYHNBOCTHU
SK3EMIUIAPEI KOMHATHBIX PaCTCHUM,
pucyHku (doTtorpadum) >KUBOTHBIX C
pa3IuYHbBIMU BUAAMU U3MEHUYUBOCTHA

13.2  MonudukannonHas MoaudukanroHHass ”3AMEHYUBOCTb. PackpriBaTh copepkaHue TEPMUHOB

N3MCHUUBOCTH Ponb CpCIbl B (bOpMI/IpOBaHHI/I U TIOHSITUM MOI[I/I(i)I/IKaHI/IOHHaﬂ, Ui

MOJIM(UKAIIMOHHONW N3MEHYNBOCTH.
Hopma peakuuum npusHaka.
BapuanmoHHbII psig M BapuallMOHHAS

kpuBas (B. Moranncen). CBolicTBa
MOIU(PUKAIMOHHON N3MEHYHUBOCTH.
JdemoHcTpanuu

TabauIbl U CXEMBI:

«MO)II/I(l)I/IKaLII/IOHHaSI NU3MCHUYUBOCTH».
OO6opynoBaHue: )XUBbIC U TepOApPHBIC

(deHoTunuyeckasi, I3MEHYUBOCTb,
BApHUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpUBasi, HOpMa
peaklMy NMpU3HaKa, MoJIu(pUKaLUU.
XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALMOHHON U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEN
Cpelbl B pa3BUTUU MOIU(DUKALIMOHHON
W3MEHYUBOCTU Y OPraHU3MOB.
CrtpouTh BapHallMOHHBIE PSI/IBI U
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AK3EMILTSAPHI KOMHATHBIX PACTCHHUIA;
pucyHkH (poTorpadun) >KMBOTHBIX

C IpUMEPAMHU
MOJAU(PUKALMOHHOM
n3meHuuBoctu. Jlaboparopuas
padora

«HccnegoBanre 3akOHOMEPHOCTEN
MOAU(DUKAITUOHHON U3MEHYHUBOCTH.
[TocTpoenune BaprallMOHHOTO PsAlia U
BAPHUALIMOHHOW KPUBOM»

IIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

rpaguKk  KpUBOM  HOPMBI  pEaKIUU
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13.3 | 'enHoTunnueckas I'eHOTHIIMYECKASI ©K3MEHYUBOCTD. PackpbIBaTh cofep:kaHue TEPMUHOB U
U3MEHYHUBOCTb. CBolicTBa reHOTUIINYECKOM MOHATUN: KOMOMHATUBHAS
KoMOuHaTuBHast U3MEHYHMBOCTH. BUIbI FEHOTUIIMYECKON | H3MEHYHUBOCTbD, MyTal[HOHHAS
U3MEHYHUBOCTD U3MEHYMBOCTU: KOMOMHATHUBHAS, U3MEHYHUBOCTh, KOMOMHAIIUU, MYTALIHH.

MyTaldOHHas. XapaxkTepu3oBaTh CBOMCTBA
KoMOuHaTuBHAas: U3MEHUUBOCTb. TEHOTUIINYECKOW N3MEHUYUBOCTH.
Mei103 1 moJIOBOM MPOIECC — OCHOBA OnucsiBaTh MEMO3 U MOJIOBOM MPOIIECC
KOMOWHATUBHOU U3MEHYUBOCTH. KAaK OCHOBY IPOSIBJIEHUS Y OPTaHU3MOB
Ponbs koMOMHATUBHON M3MEHYMBOCTH KOMOMHATHBHO! M3MEHIHBOCTH.
B CO3/IaHUH T€HETHYECKOTO [Toka3pIBaTh HA KOHKPETHBIX IPUMEPAX
Pa3sHOOGPa3Hs B IPEENax OQHOTO POJIb KOMOMHATUBHOW M3MEHYMBOCTH B
BHIA. CO3JTaHUU T€HETUYECKOTO
JeMoHcTpamHH pa3HO00pa3usi OPraHu3MOB B MpeeIax
Tabauiel u cxembl: «KomOuHaTHBHAS OJUIOTO BUAd.
U3MEHUYMBOCTHY, «Meno3», CPABHHBATH TCHOTUIMIECKYIO
U3MEHYHUBOCTh C MOAU(PUKALIMOHHON
«OrIo10TBOPEHHEY

13.4 | MyrauunonHas MyTannoHHass ”3BMEHYMBOCTb. Bubl PackpeiBath conep:kanue TEPMUHOB U
U3MEHYUBOCTb. MYTalHil: TEHHbIE, XPOMOCOMHBIE, HNOHATUI: MyTallMU, XPOMOCOMHBIE
3aKOHOMEpPHOCTHU reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppauun),
MYTallOHHOTO MHIYUVMPOBAaHHBIC MyTallUH. SINEpHBIE | MOMUIUIONINS, AHEYTUIOUNS, MYTaHT,
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mporiecca.
DIUTCHETHUKA

Y LIUTOIIA3MaTUYECKAE MYyTAllAH.
ComaTndeckue v MoJIOBbIE MyTaIUU.
[Ipr4riHBI BO3HUKHOBEHUS

MyTaluni. MyTareHsl U UX BIUSHHE
Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHU
MYTalMOHHOTIO Mpouecca. 3aKOH
TOMOJIOTHYECKHX PSAIOB

B HACJEACTBECHHON N3MEHUYNBOCTHU
(H.W. BaBunos). Buesaepnas
U3MEHUYHUBOCTh U

HACJIEACTBEHHOCTb. JnuceHemuxa u
ONUSEHOMUKA, POJlb
SnuUceHemu4ecKux axkmopos 6
Hac1e0068aHUuU U U3MEeHYUBOCmuU
GeHomunuyeckux npusHaKos y
OP2AHUBMOS.

JemoHcTpauumn

IHoptpersr: I'. /le ®pus, B. Moranucesn,
H. 1. BaBunos.

Tabauiel u cxembl: «['eHeTnueckue

3a00JIEBAHUS YETOBEKAY, « BUIbI
MyTaLUW».

Oo0opynoBaHme: )KUBbIE U
repOapHbIe FK3EMIUISIPbl KOMHATHBIX

MyTareHsbl.

[IpuBOAUTH IIPUMEPHI MYTallWH,
BCTPEUAIOIINXCS Y PA3HBIX OPTaHU3MOB.
Knaccudunmposars  MyTanuu 1o
pPa3HBIM OCHOBAHUSIM.

Paznuuath Ha n300pakeHusIX (cxemax,
Ta0JIMIIaX) TCHHbIE MYyTAaIlUH,
XPOMOCOMHBIE MTEPECTPOMKH PA3ZHBIX
BUJIOB: JICJICIIUU, TYTUTUKAIIIH,
TpPaHCJIOKAallM1, THBEPCUU; T€HOMHbIE
MyTAallHH.

CpaBHMBaTh MEXIy €000 MyTaluu
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTaIllMOHHON NU3MEHYUBOCTH.
Ha3bpiBaTh nprunHbl MyTalni,
BBISIBJISITh UCTOYHUKH
(aKTOpPOBMYTAareHOB B OKpY Karolen
cpene (KOCBEHHO).

[IpuBoaAUTH GOPMYITHPOBKY 3aKOHA
TOMOJIOTHYECKUX PSAJIOB U
HacJIeACTBEHHON n3MeHuUnBocTH H.

N. BaBunoBa u 000CHOBBIBATH €T0
3HA4YEHUE ISl IPAKTUKU CEITbCKOTO
XO035IMCTBA
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pacTeHult; pucyHku (pororpadun)
KUBOTHBIX C Pa3IMYHBIMHU BUIAMHU
M3MEHYHBOCTH.
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IIpakTHyeckas padora
«MyTanuu y 1po30¢uibl (Ha TOTOBBIX
MHKpOIpernaparax)»

Htoro

Y9aCoB I10 TEMC

6

14

Tema «I'eHeTHKA YeJI0BEKA»
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141

I'eneTnKa yenoBeka.
MeToabl MEIUITMHCKON
T€HETUKH

Kapuotun uenoseka. MexayHapoaHast
porpaMmMa MCCIIeIOBaHus T€HOMa
yenoBeKa. MeToabl U3y4eHHs] TEHETUKH
YyeJIOBEKa: FreHeaIOTHYeCKUM,
OJIM3HEIIOBBIM, [TATOI€HETHYECCKHIA,
MOMYJISILIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.
CoBpeMeHHOE OIpe/IeICHUE TEHOTHUIIA:
MTOJIJHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIE C
nomo1pto [11[P-anamm3a.
Hacnencrsenusie 3a001eBaHus
yenoBeka. [ eHHble 1

XPOMOCOMHBIE 00JIE3HU YEIOBEKA.
bone3nu ¢ HaciaeacTBeHHON

MPEPaACIIONIOKEHHOCTHIO. 3HAaUCHUE
MEIUIIMHCKON T€HETUKHA B
MPEIOTBPAICHUHN U JICUCHUHN
FeHETHUYECKUX 3a00IeBaHUI
yeyoBeka. MeIMKO-TeHETHYECKOE
KOHCYJIbTUpOBaHuE. CTBOJIOBBIC
Ki1eTkU. [ToHATHE «T€HETHYECKOTO

PackpeiBaTh conep:kaHue TEPMUHOB U
IOHSATHN: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOaH/1, HACIEACTBEHHBIE
00Je3H1 (MOHOTEHHBIE, MOJIUTCHHBIE,
I€HHbIE, XPOMOCOMHBIE),
MEJIMKOTEHETUYECKOE
KOHCYJIbTUPOBaHUE, J10POI0Bas
IUAarHOCTUKA, AMHUOIIEHTES.
[lepeuncniaTb 0COOEHHOCTH U3YUECHUS
IFE€HETUKH YEJIOBEKA U METOIbI
MEJIUIIMHCKON T€HETUKH.
XapakTepu3oBaTh METOJbI H3YUCHUS
TeHETHKHU YeJIOBeKa (FeHealI0rn4ecKui,
OM3HEIOBBIM, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
MOMYJSIUOHHO-CTATUCTUYECKHI ).
OnuceiBaTh €M, 3a]1a41 U
JOCTHKEHUS MEKTyHAPOAHOU
nporpammsel «I'€eHOM YenoBeKay.
Paznuuate Ha n300pakeHusIX (cxemax,
Ta0JIUIax ) KapThl XpPOMOCOM
(renetnueckue, HU3NIECKUE,
CHKBEHCOBBIC).
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rpy3a». DTUYECKHUE aCIIEKThI
UCCIIEJOBaHUN B 00J1aCTH
PEIAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue GpakTopsbl
MOBBIIIEHHON YYBCTBUTEIBHOCTH
YenoBeka K (PU3HUECKOMY U
XUMUYECKOMY 3arps3HEHUIO
OKpyXxarouien cpensl. ['enernueckas
MIPEAPACIIONOKEHHOCTh YETIOBEKA K
ATOJIOTHSIM.

JdemoHcTpanuu
Tabnuib u cxembl: «Kapuotun

YeoBeKay, « MeToIbl U3yICHUS
IFeHETHUKHU YeNloBeKkay, «[ eHeTnueckue
3a00JIEBaHHS YEITOBEKA.
IIpakTueckas padora

«CocraBiieHHE U aHAIU3 POJOCIOBHON»

OrnucpIBaTh METObI COBPEMEHHOTO
OmpeIesIeHHs] TeHOTHUIA OpraHu3Ma:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTUIIMPOBAHUE, B TOM UHCIIE C
nomombio I11[P-ananu3a.
XapakTepu3oBaTh HACJIECTBCHHBIC
3a00J1€BaHMs YeJIOBEKA U
3a00J€BaHMs C HACJIEICTBEHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHHMBATH T€HHBIE,
XPOMOCOMHBIE 0O0JIC3HU YeIoBeKa 1
0O0JIE3HN C HACJIEACTBEHHOM
MPEAPACIOIOKEHHOCTHIO.
VYcranaBinuBaTh B3aUMOCBSI3b MEXKTY
HAacJIeICTBEHHBIMHU 32001€BaHUSIMH
YyeJ0BEeKa U UX TeHEeTHYECKOM
ocHOBOM. OOOCHOBBIBAThH 3HAUCHHE
MEJIMKOT€HETHIECKOTO
KOHCYJIbTUPOBAHUS B
MPEOTBPAICHUY U JICUCHUHU
HACJIEACTBEHHBIX 3a00JICBaHUU
yelioBeKa

Hroro

4aCoB [0 TEME 3

15

Tema «CeJiekuusi OpraHu3MoB»
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151

OCHOBHBIC TTOHSATHUS
CCJICKIINI

JloMecTHUKals U CEEKIHUS.
3apoKIEHUE CEJIEKIUU U
JOMECTUKAIlMU. Y YCHUE
H.W. BaBusosa o LlenTpax

PaCKpLIBaTI) COACPIKAHNUC OCHOBHBIX
MMOHSITUI: CCIICKI U, JOMCCTHUKAIIMA,
IMPpUMHUTUBHAsS CCIICKIWAA,
KOMOMHATHBHAas CCJICKI U, COPT,
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MIPOUCXOXKICHUS U MHOT000Opa3us
KYJIbTYPHBIX pacTeHui. Posib
CEJIEKIIMU B CO3/IaHUH COPTOB
pacTeHui U nopo KUBOTHBIX. CopT,
nopoJia, mTaMM. 3aKOH
TOMOJIOTMYECKHX PSJOB B

HaclieACTBeHHOU n3MeHunBoctu H.M.

Basunona, ero 3saucHue s
CEJIEKIMOHHOM paboTBHI.
JemoHcTpauumn

[Toptpersl: H. 1. Bapuios,

N. B. Muuypum, I'. JI. Kapneuenko,
I1. I1. JIykpsinenko, b. JI.
ActaypoB. TaOIUIIbI U CXEMBI:

«LIeHTpBI MPOUCXOKICHUS U
MHOT000pa3ust KyJIbTYPHBIX
pacTeHui», «3aKoH
TOMOJIOTMYECKHX PSATOB B
HACJICCTBEHHOW U3MEHUYUBOCTHU.
JlabopaTopHasi padora
«/3yueHue copToB KyJIbTYPHBIX
pacTeHu U NOPOJI JOMAIIHUX

ZKHUBOTHBIX»

nopoja, ITaMM.

[IepeunciAT OCHOBHBIE 3TaIIbl
Pa3BUTHSA CEJIEKLMHU KaK IpoLecca u
HAyKU.

XapaxkTepu3oBaTh COIEPKAHUE YUEHUS
H. WM. BasunoBa o IlenTpax
IPOUCXOXKJIECHUS U MHOrooOpasus
KYJIbTYPHBIX PACTCHUM.

[TokasbiBats LIeHTpBI IpONCXOKAECHUS U
MHOT000pa3usi KyJbTypHBIX pacCTEHUI U
LleHTpBl TOMECTUKALIUUA JOMAIITHUX
YKUBOTHBIX Ha KapTe MUpPA, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMmu
BO3HUKHOBEHUS JPEBHENIINX
[IABWJIN3AIAH.

CpaBHHBATh COPT, HOPOY, LUITAMM C
BUJIAMU-POINYAMHU.

OO60CHOBBIBATH 3HAYCHHE 3aKOHA
TOMOJIOTUYECKHX PSIJIOB B
HACJIEICTBEHHOW N3MEHYMBOCTH

H. . BaBunosa 17151 CENEKIIMOHHOM
padoTHI.

OnuckIBaTh NEPCHEKTUBbBI
JOMECTHKALMU U CO3aHUE HOBBIX
COpPTOB KYJIbTYPHBIX PaCTE€HUH, MOPOJT
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JOMAITHUX KUBOTHBIX U IITAMMOB
MHUKpPOOPTaHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCII0JIb30BaHUE
FeHETUYCCKUX

pecypcoB

Mertoabl celneKIUOHHON padoTHI.
HckyccTBeHHBIN 0TOOP: MacCOBBIT

Y UHJIVMBUAYaJbHbINA. DTaIbl
KOMOWHAIIMOHHOM CENEKIINH.
Hcnerranne nponsBoguTesien mno
MoTOMCTBY. OTOOp MO FEHOTUITY C
MIOMOIIBIO OLIEHKHU (peHOTUMa
MOTOMCTBA U OTOOP MO FEHOTHUITY C
noMolbio ananuza JIHK.
HckycCTBEHHBIN MyTareHe3 Kak MeTo1
CEJIEKIMOHHOU paboTBHI.
PagnanioHHBIN 1 XUMHYECKUHN
MyTareHe3 Kak UICTOYHHK MyTaluil y
KYJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonb30oBaHne reHOMHOTO
peIaKTUPOBAHUS U METOJIOB
pekomoOuHanTHbIX JJHK mist
MOJIYYEHHUSI UICXOJTHOTO MaTepHaia Jis
CEIICKIINH.

[TomyyeHne NONMUIIOUIOB.
BryTtpuBugoBas rubpuanzanus.
bnuskopoacTeeHHoe

CKpelIuBaHue, I UHOPHUIUHT.
HeponcrBennoe ckpemmBanue,

WK ayTOpuuHr. I'eTepo3uc u ero

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIMBAHUE, HIIU
UHOPUJIUHT, HEPOJACTBEHHOE
CKpeEIlUBaHUE, WU ayTOPUJIUHT, YUCTAs
JIMHUS, TeTepo3uc (THOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBI MyTareHes,
(bakTOphIMyTareHbl, MOJIUILIOUIHI,
OTAAIEHHAS] THOpUAU3ALIUS,
CEKBEHHPOBAaHHE. XapaKTepru30BaTh
OCHOBHBIE METObI CEJIEKIIUN PACTEHUI
U KUBOTHBIX:

UCKYCCTBEHHBIN OTOOD U
TUOpUIN3ALIMIO.

CpaBHUBaTh MacCOBBI UCKYCCTBEHHBIM
0TOOpP C MHIUBHIYaJTbHBIM, TOKA3bIBAThH
WX 3HAUYCHHE JJIS CEJICKIIUU
KYJbTYPHBIX PACTEHUN U IOMAILTHUX
YKUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTAIEHHOW TUOpUIU3AIUY B
cenexkuu. OnuceiBaTh onbIT 1. J1.
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npuuuHkbl. Mcnonb3oBanue
TETEPO3UCa B CEIICKIIUH.
Otnanéunasi rudpuu3anusi.
[Ipeononenne

Kapneuenko 1no npeononeHuto
Oecrioiust MEXBHUIOBBIX THOPHIOB.

TaONHIax) y OTACIBHBIX

Pasnuuate Ha wn300pakeHHsX (cXemax,
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OecTuroans MEKBUIOBBIX THOPHIOB.
JIoCTHKEHUs CEIEKIINN PACTEHUN U
KUBOTHBIX. « 3€1E€HAS PEBOIOYUL).
CoxpaHeHHe U U3yUCHHE TeHETUYECKUX
PECYpCOB KYJIbTYPHBIX PACTEHUHN U UX
TUKAX POIUYCH JJIST CO37aHMST HOBBIX
COpPTOB U THOPUIOB
CEJIbCKOXO3SIUCTBEHHBIX KYIBTYP.
U3yuenue, coxpanenue u ynpagienue
2eHemu4ecKUMU pecypcamu
CebCKOXO3AUCMBEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YEsX
VAYUUEHUs CYWeCMBYIOUUX U CO30AHUS
HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM
yucie ¢ nPpUMeHeHUeM CO8PEMEHHbIX
Memo008 HAYHUHbBIX UCCAe008AHUIL,
nepeoosvix uoel U nepcneKmuHbIxX
MexXHON02UL.

JdemoHcTpanumn

[Toptpersl: H. 1. BaBuios,

N. B. Muuypum, I'. . Kapneuenko,
H. bopnoyr, 1. K. benses.
Tabauupl ¥ cXeMbl: «MeToIbl

cenekumny, «Ornanéunas

MPEICTABUTENIEN KOHKPETHOTO COpTa
Y TIOPOJIbI XO35ICTBEHHO IIEHHBIE
PU3HAKHN, HEOOXOMMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUA B
o0ecreueHnu mpoI0BOJILCTBEHHON
0€30MacHOCTH YEJI0BEUECTBA.
[IpuBOIUTH KOHKPETHBIE IPUMEPHI
JOCTUKEHUW CEJIEKIUU KYJIbTYPHBIX
pacTEeHMI U TIOMAIIIHUX )KUBOTHBIX B
Poccun
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rudpuausanusy, «MyrareHesy.
JlaGopaTopHas padora
«3yueHre METOJIOB CeNeKIun
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pacTEHUI
IIpakTnueckas padora «IIpuBnuBKa
pacTeHu».

Ircekypeust «OCHOBHBIE METO/IbI

U JIOCTHXKEHUS CEJICKIIUUA PACTEHUMN

Y )KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOMCIBITATEIBHBIN Y4acTOK, B
TEIUIMYHOE XO35MCTBO,

B J1a0OpaTOPUIO arpOyYHUBEPCUTETA WU
Hay4HOIO LIEHTPA)»

HToro yacos 1o TemMe 4

16 Tema «BHOTEXHOJIOTHSI U CHHTEeTHUYECKAs OMOJIOTHs»
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16.1

buorexHomorus kak
HayKa U OTpacib
IIPOU3BOJICTBA

OOBEKTHI, UCIIOJIb3yEeMbIe B
OMOTEXHOJIOTHH, — KJICTOYHBIE U
TKAHEBBIC KYJbTYpBHI,

MHUKPOOPTaHU3MBI, UX XapaKTePUCTHKA.
TpaaumonHas OMOTEXHOJIOTHUS:
XJIe00NEeUYeHNE, TOTYyUEHUE
KUCJIOMOJIOYHBIX MPOJYKTOB,
BUHOJIeTIe. MUKPOOHUOIOTUUECKUI
cuaTe3. OOBEKTHI
MUKPOOHOJIOTUUECKUX TEXHOJIOTHH.
[Tpou3BoacTBO O€nKa, aMUHOKHUCIIOT U
BUTAMMHOB.

JdemoHcTpanuu
Tabnuib! u cxemsbl: «Vcnonb3oBanue

PackpwiBaTh copepkaHue TEPMUHOB U
MOHSATUIN: OMOTEXHOJIOTHS,
TpaJUIIMOHHAs] OMOTEXHOJIOT U,
MUKPOOUOJOTUUECKUN CUHTE3,
MUKPOOHUOJIOTHYECKAsT TEXHOIOTHS.
[lepeuncnarh HanpaBICHUS
OMOTEXHOJIOTHUH; 1IeJIU U 33]1a4H,
CTOSIIIIKE TIepe] OMOTEXHOIOTUEN.
XapaxkTepuszoBaTh 0OBbEKTHI,
UCII0JIb3yeMbl€ B OMOTEXHOJIOTUH, —
KJIETOYHBIE U TKAHEBBIE KYJIbTYPBHI,
MUKPOOPTaHU3MBI.

OnucbIBaTh OCHOBHBIE METO/IbI
TPaJAUIIMOHHON OMOTEXHOJIOTUU U
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MUKPOOPTaHU3MOB B
IPOMBIILJIEHHOM IPOU3BOJICTBEY.
JlaGoparopHnas pabora «l3yueHue
00BEKTOB OMOTEXHOJIOTHI.
IIpakTHyeckas padora
«lTosnyyeHrne MOJIOYHOKHUCITBIX
MPOJTYKTOBY.
Jkckypeuss «buorexnonorus —
Ba)KHEUIIas MPOU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOICTBO)»

JTOCTHKEHHSI MUKPOOHOJIOTMYECKOM
TEXHOJIOTHH.

OO0O0CHOBBIBATH 3HAYECHHUE
OHMOTEXHOJIOTUH

JUTSL CEJILCKOXO3IUCTBEHHOTO
MIPOU3BOJICTBA
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16.2

OcHOBHBIE
HaIpaBJICHUS
CUHTETHUYECKOM
OHOJIOTHH

Co3pgaHue TeXHOJIOTUi 1
WHCTPYMEHTOB LIEJICHAIPABIEHHOTO
W3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C LIEJIbIO TTOJIYYEHUS
OpraHu3MOB U UX KOMIIOHEHTOB,
COJIEpIKAILIMX HE BCTPEUAOIINECS B
Npupoie OMOCUHTETUYECKUE MY TH.
Knerounas nnxenepusi. Metosl
KYJIbTYPBI KJIETOK U TKAHEH PACTCHUU U
KUBOTHBIX. KpnobGaHku.
Comarnyeckasi rubpuanzanus u
COMaTHYECKU YMOPHOTEHES.
Hcmonp30BaHuE raiiongoB B
CEJICKLIUU PACTECHUM.

Ilonyuenue MOHOKNIOHAILHBIX AHMUMEA.

PackppiBaTh copepkanrue TEPMUHOB H
MOHATHI: KJIETOYHAS WHKEHEPHS,
KJICTOYHAsI TEXHOJIOTUSI, METOI
KyJIbTYPBI KJICTOK M TKaHEH,
TOTUIIOTCHTHOCTb, TUTFOPHITOTEHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOYKEHHE PaCTCHUI, COMaTHYCCKasI
TUOPHIN3ALINS, TAILIOU I, THOPUIOMBI,
MOHOKJIOHAJIBHBIE YU MOJUKIJIOHAJIbHBIE
aHTUTEJIa, METOJ] TPAHCIJIAHTAIIUH SIIep,
KJIOHUPOBaHHE.

XapakTepu3oBaTh OCHOBHBIC
HaIlpaBJICHUS] CHHTETUYECKOM
OHMOJIOTHH.
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Hcnonvsosanue MOHOKIOHANbHBIX U
NOJIUKTIOHAIbHBIX aHmumen 8
meouyune. VICKycCTBEHHOE
OIUIOOTBOPEHUE. PEKOHCTpYKIIMA
SMIEKIIETOK U KJIOHUPOBaHUE
KABOTHBIX. MeTos
TPAHCIUIAHTALNU SAEP KIETOK.
Texnonozuu 0300poeénenus,
KYJIbMUBUPOBAHUSL U
MUKPOKIOHANLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

JemoHcTpauumn

Tabauusl 1 cxembl: «Kierounas
WHXXEHEPUSD)

OmnuceIBaTh HA KOHKPCTHBIX IPHUMCPAX
MECTObI KJIETOUYHOMH HWHIXCHCPUU.
HpI/IBOI[I/ITI) IMPUMCPBI UCITOJIb30BaHUA
MOHOKJIOHAJIBHBIX U ITOJIMKJIOHAJIBHBIX
AHTUTCJI B MCAUIIUHC.

OLICHI/IBaTB 3HAYCHUE CUHTETUYCCKOMN
Oonojoruu T CCJIIBCKOI'O XO3S1CTBA U
MCAUITMHBI
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16.3

XpOoMOCOMHas U
T€HHAsl UH)KEHEPUS

XpOMOCOMHAas1 ¥ T€HHASI UHKEHEPUSL.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennwix
opzanuzmos. JIoOCTHKEHUs 1
MEPCIEKTUBBI XPOMOCOMHOM U
TE€HHON MHYKEHEPUU. DKOJOTUUECKUE
Y 3TUYECKHUE TPOOJIEeMbl TEHHOMN
nHXeHepuu. JleMoHcTpanuu
Tabauiel v cxembl: «['eHHas
WHXKEHEPUSI»

PackpeiBaTh copepkaHre TEPMUHOB U
MOHATHI: TCHHAS MHXKCHEPUS,
PECTPUKIIMOHHBIC YHIOHYKIICA3bl
(pecTpUKTa3bl), TUIKUE KOHIHI,
TUTa3MUJIbI, PECTPUKIINSA, TUTUPOBAHUE,
TpaHcopmarysi, CKpUHUHT,
TpaHCTeHHbIE (TEHETHYECKH
MOAU(PUITUPOBAHHBIC) OPTAHU3MBI.
OnuceiBaTh METOJIbI PENPOAYKTUBHOTO
¥ TEPANeBTUYECKOTO KIIOHUPOBAHMUS,
KJIETOYHBIEC TEXHOJIOTUU U CTIOCOOBI
TeHETUYECKON UHKEHEPUU.
XapakTepru30BaTh JOCTUKCHHS TEHHOU
UH)XCHEPUHU.

OueHUBaTh SKOJIOTUUECKHAE U ITUYECKHUE
po0JIeMbI KIIOHUPOBAHUS U CO3TaHUS
TPAHCTE€HHBIX OPTaHU3MOB,
MEPCIEKTUBBI PA3BUTUS XPOMOCOMHOU
Y TEHHOU UHKEHEPUU

137



buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

16.4

MenunuHckue
OMOTEXHOJIOTUHA

MenuuuHCKHe OMOTEXHOJIOTUH.
Ilocmeenomuas yugpposas meouyuna.
II1[P-ouacnocmuxa. Memabonomuwii
AHANU3, 2EHOYESHMPUUECKULL AHATIU3
npomeoma uenosexa OJisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeonosvix kKiemox.

Tapeemnas mepanus paka.

3D-6uounsicenepus ons pazpabomxu
DyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUSL
KOMNJIEKCHbIX MKAHell couemaHnuem
MEXHON02UL MPEXMEPHO2O
ouonpunmunea u ckaggonounea O
pewienus 3a0ay
NEePCOHATUIUPOBAHHOU MEOUYUHBI.
Co30aHue 8eKMOPHbLIX 6AKYUH C YeEbiO
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneu OPBHU,
ycmanognenue MOJeKYIAPHbIX
MEeXanu3mMo8 QYHKYUOHUPOBAHUSL

PackpsIBaTh cofiepkaHne TEPMUHOB U
MOHATUI: MEAULIUHCKAS
OMOTEXHOJIOTHS, METaOOJIOMHBIHN
aHaJIU3, TCHOLEHTPUYECKUI aHaJIN3,
NEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepru3oBaTh METOIbI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIM3a; UCII0JIb30BAHUE CTBOJIOBBIX
kietok; [I[[P-nuarnocTuky; TapreTHyro
TEepanuio paka

PHK-cooeporcawux 8UPYCO8,
8b13b18AIOUJUX 0c000 onacHovle
3a00/1e8aHUS UeN08EKA U HCUBOMHBIX

HToro gacos mo reme
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PeszepBHOE Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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11 KUIIACC

HaumenoBanue

Ne KommnuecTBo OCHOBHBIE BUIBI AESITEILHOCTHA
pa3liesioB U TeEM [IporpammHoOe conepkanue

/o JacoB 00yJarommxcs

y4eOHOro MpeaMeTa
1 | Tema «3apoxaeHue u pa3BUTHE IBOJTIONMOHHBIX MPEICTABIEHHIT B 0M0JIOTHH,,
1.1 | DOBomrounoHHAas 1 OBomonnonHas teopus Y. J[apsuna. PackpbiBaTh coJiepKaHE TEPMUHOB U

teopus Y. [lapsuna

[Ipenmnockuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U HaAy4YHas
nesarenpbHocTs Y. /lapBuHa.
JemoHcTpauumn

[Toptpetsl: Apucrorens, K. JIunneit, XK.
b. Jlamapxk, 3. XK. Cent-Unep,

K. KroBbe, Y. [lapBuH.

Tabauusl 1 cxembl: «CHUCTEMA KUBOU

npupoasl (o K. JIunuero)y,
«JlecTHHIIa XKUBBIX CylIECTB (110
Jlamapky)», «MexaHusm
dbopMupoBaHUs MPUCTIOCOOTIECHUN Y
pacTeHul U )KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapuipyra
nyremectsus Y. JlapsuHay,

«Haxonxu Y. JapBuna»

MOHATHUN: KpEallMOHU3M, BU/I,
CUCTEeMaTHKa, OMHapHass HOMEHKJIATypa,
MCKYCCTBEHHAsl CUCTEMA
KJ1accu(puKany OpraHu3MoB,
HUCTOPUYECKUI METOJI, TApBUHU3M.
XapakTepu30oBaTh B3IJIsAIbI
Apucrorens, Omneaokna, Jlykpeuus
Kapa, Ix. Pes Ha pa3BuTue XKUBOI
MPUPOJIBL.

OuenuBath Bkiaa K. JIunnes B
pa3BUTHE OMOJIOTHUH.

CpaBHUBATH B3TJISA/IbI HA BUJT U
somonmto K. JInnnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnueckn onieHuBaThH
KpPEAIMOHUCTCKHUE B3TJISAIbI HA YKUBYIO
PUPOLY.

[lepeuncnsatTh KyJIbTYPHO-UCTOPUUECKHE

N €CTCCTBCHHO-HAYYHBIC ITPCAIIOCBIIIKA
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NOSIBJIEHUS IBOJIFOLIMOHHON TEOPUHN
Y. lapBuHa.

OnuceIBaTh POJIb UCTOPUUYECKOTO
METO/A.

N3naraTe CyIHOCTB IBOJIFOLMOHHON
teopuu Y. JlapBuHa.

Ha3sbiBaTh 0cHOBHBIE (haKThl OHOrpaguu
Y. JlapBuHa 1 3TaIbl CO3AaHUS UM
3BOJIIOIMOHHOMN TEOPUHU
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1.2

JIBMKYIIIME CUITBI
SBOJIIOLIUN BUIOB IIO
Y. lapBuny

JIBMKyIIME CHJIBI DBOJIFOLIMA BUAOB IO
Y. JlapBuHy (BbICOKasi UHTEHCUBHOCTb
Pa3MHOKEHUS OPTaHU3MOB,
HACJICCTBEHHAs! U3MEHYUBOCTb,
O0opbOa

3a CyIIECTBOBAHUE, ECTECTBCHHBIN U
MCKYCCTBEHHBIA OTOOD).

JdemoHcTpanuu

Iloprper: Y. /lapBuH.

Tabnuibl 1 cxembl: «DopMbl 00pHOBI
3a cymecTBoBaHue», «llopozsr
roiry0eit», «MHoroobpasue
KYJBTYPHBIX (POPM KaIyCThI»,
«ITopoapl TOMAIIHUX KUBOTHBIX,

«Cxema 00pa3oBaHUsI HOBBIX BUOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHS IBMKYIITUX CHJT
HBOJTIOIIHI

PackpbiBaTh copepkaHne TEPMHUHOB U
MIOHATUMN: HACJICICTBEHHOCTD,
U3MEHYHUBOCTD, NCKYCCTBEHHBINA OTOOD,
O6opb0a 3a CyIIecTBOBAaHHUE,
€CTECTBEHHBIN 0TOOP.

H3narate CYIIHOCTb YUYCHHUA

Y. /lapBrHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JBIKYIIUE  CHIIBI
SBOJIIOLIMM BUIOB 10 JlapBUHY.
[TpuMeHsTh 3HAHUS O ABIKYIIUX
CUJIaxX 3BOJIFOLMU BUAOB 1O /[apBuHY
U1 00BSCHEHUSI MHOT0OOpasusi BUJIOB,
MOPOJT AOMAITHHUX YKUBOTHBIX U COPTOB
KYJIbTYPHBIX pacTeHUN
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETUYECKOU PackpriBaTh copepkaHue TEPMUHOB
CHHTETHYCCKOM teopuu 3Bomtonun (CTDI). Y MIOHATUM: TaPBUHU3M, MyTallUH,
TEOPUH IBOIIOLUU HeuTpanbHas Teopus 3BOIIOLNH. MyTallMOHHBIN TIporiecc. OOBSACHSITH

CoBpemeHHas 3BOJIIOIIUOHHAS MPUYUHBI KPU3KUCa JapBUHU3MA.
OuoJIorus. 3HAUYECHUE O060CHOBBIBATH 3aKOHOMEPHOCTD
ABOJIIOIIMOHHON TEOPUHU B TpaHcopMaIuy JapBUHU3MA B
dbopmHpoBaHUU CUHTETUYECKYIO TEOPHUIO IBOJIIOIUU
€CTECTBEHHOHAYYHOU KapTHHBI (CT9).
MHUpA. N3narate ocHOBHBIE TToJ0keHust CTO.
JdeMoHCcTpanuu OuenuBatsh Brian ['. Jle @pusa,
Hoprpetsr: C. C. YeTBepukos, . C. C. YerBepukosa,
N. llImansraysen, [Jx. Xonaeii, N. . lImansraysena, /1. K. bensena
I1. K. Bemsies. B popmupoBanue CT3. OneHnBaTh
Tabauupl u cxembl: «OCHOBHBIE 3Ha9CHHC CT? B popMHMpOBaHIH y
HOJIOKEHUs CHHTETHIECKOH TEopHHU COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
BOJTIOLINY KapTUHBI MUPA

Htoro yacoB no teme 4

2 | Tema « MUKpPOIBOIIOUMS U €€ pPe3yabTaThI»
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2.1

Orarbl
HBOJIIOLIMOHHOTO
nporecca:
MUKPO3BOJIIOLUS U
MaKpOABOJIFOLHS.
[Homymnsuys —
AJIEMEHTapHasI
€MHUILIA 3BOJIIOLINU

[Momynsiiys Kak 3JeMeHTapHast
enuHuIa sBosonuu. CoBpeMeHHbIe
METOJIbI OLIEHKU TEHETHYECKOTO
pa3HOOOpa3us U CTPYKTYPHI
nomyssitui. I3menenue renodonna
TOMYJISIIINY KaK dJIEMEHTapHOE
HBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
TCHETUYECKOTO PaBHOBECHS

PackppIBaTh cojiep)kaHie TEPMUHOB U
MOHATUH: MUKPOIBOJTFOITHS,
MaKpOABOJTIOITHUS, MyTAI|H, TTOIYJISIIHS,
KOMOMHAITUY T€HOB, TeHO(DOH]I,
AJIIEMEHTAPHOE IBOJIIOIIMOHHOE SIBIICHHE.
XapaKTepru30BaTh MUKPOIBOJIIOIHIO KaK
STal TOSBJICHHS MPUCITOCOOJICHUN 1
BUJI000pa30BaHUS.

JIx. Xapau, B. BaiinOepra.
JemoHcTpauumn
Tabnuiel 1 cxembl: « MyTallMOHHAS

U3MEHUYUBOCTHY, «[lomynsiuronnas
CTpYKTypa Buaa», «CxemMa IposBICHHUS
3akoHa Xapau—BaiinGepray.
JlaGoparopHas padora

«BpIsIBIEHNE U3BMEHYMBOCTH y 0cO0ei
OJIHOTO BHUJIa»

XapakTepu30BaTh MOS0 KaK
AJIEMEHTAPHYIO €IMHUILY 3BOJIIOLIMH.
[lepeuncnars NpU3HAKU UACATBHON
HOIYJIALMUU U OOBSICHATH YCIOBUS
BBIIIOJIHEHHS 3aKOHA Xapau—
Baiin6Gepra.

[IpuMeHATh MMEIOUIMECss 3HAHUS IS
OOBSICHEHUsS] MPUYMH H3MEHUUBOCTH Y
0co0€el OITHOTrO BHUIa
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2.2

DneMeHTapHbIe
(bakTOphI SBOTIOLUU

DneMeHTapHbIe (PaKTOPbI
(IBMKYIIIME CUJIbI) SBOTIOLIUH.
MyTalroHHBIN ITPOLIECC.
KomOunHaTuBHast K3MEHYUBOCTD.
Hpetid reHoB — ciydaiiHbIe
HEHaIpaBJICHHbIC U3MEHEHUS YaCTOT
annenei B momymanusx. hdext
OCHOBATEJISI.

Dppexm 6ymwviouH020 copabIUIKA.
CHudiceHue 2enemuyecko2o

PazHoo6pasus: NPUYUHbBL U CIeOCMBUSL.

IIposesnenue s¢ghgpexma opetigha 2ernos
8 OONBUIUX U MATLIX NONYIAYUSIX.
Murpauuu. U30m41m4s nomyJsismuii:
reorpaguyeckas (IpoCTPaHCTBEHHAS ),
Oouonoruyeckas (penpoyKTUBHAS).
JdemoHcTpanuu

IMoptpersl: C. C. UeTBepukos, 3.
Maiip.

PackpriBath conep:kaHue TEPMUHOB U
MOHATHUM: MYTallMOHHBINA MIPOIIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
NOMYJISIIUOHHBIE BOJHBI, Ipeil( TeHOB,
MUTPALMH, U30JIS1IUsA, TeorpaduyecKkas
(mpocTpaHCTBEHHAs ) U30JIALINS,
ounosiorndeckas (pernpoayKTUBHA)
u3oJsnus, 3¢ dext ocHoBarens, dppexT
OYTBUIOYHOI'O TOPJIBIIIKA.
XapakTepu30BaTh JJIEMEHTAPHBIC
(dbakTopbl (ABUKYIIIUE CUIII) SBOJIOLNH.
OuenuBath Briag C. C. UerBepukona,
9. Maiipa B pa3BUTHE 3BOJOLUOHHOTO
YUCHMUSL.

OOBICHATH TPUYUHBI
HEHAIpPAaBJICHHOTO AEHCTBUS
AJIEMEHTAPHBIX IBOJFOIIUOHHBIX
daktopos. [IpuMeHaTh UMEIOITHECS
3HAHUSA
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Tabuuibl U cXeMbl: «JIBIKyIUEe CUIIbI
SBOJIIOLUNY, « IKOJIOTHYECKAs
W30JISIHS TTOMYJISIIAN CEBAaHCKOMN
dopenm», «I'eorpaduaeckas U30IAIUSI
JUCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIIBI 1ayPCKOI»,
«lTonymALIMOHHBIE BOJIHBI YUCIEHHOCTH
XUITHUKOB U KEPTB»

0 JABWXKYIIUX CUJaX JBOJIIOIMUM IS
OOBACHEHMS] TIPUYMH Pa3HOOOpa3us
reHo(oH/1a TONYJISIIIUNA OJHOTO BUJIA

2.3

EcTtecTBennsbIit
oTbop —
HaNpaBJISIOIINN
(haKTOp ABOJIOIMHU

EcrectBennsIit ot60p —
HaIpaBJISIONUi (HaKTop

sBOJIONMH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIHM,
CTAaOMJIM3UPYIOILUIA, pPa3pbIBAIOIINI
(mnu3pynTuBHbIi). [TonoBoi oTOOp.
Bo3HukHOBEeHHE U DBOIIOIIHS
COIIMAJILHOTO MOBEICHUS

JKUBOTHBIX. JleMOHCTpauuu
Tabauie! 1 cxeMbl: «CxeMa JIeHCTBUS
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«aycTpranbHbIii MEJIaHU3MY,
«OKuBbI€ NCKOTIAEMBIC)

PackppiBaTh copepkanrie TEPMUHOB H
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBUKYIIHA 0TOOP, CTAOUITU3UPYIOUTUI
0TOOP, pa3phIBAOIINI 0TOOP, MOJIOBOM
oTOOD.

XapakTepu3oBaTh €CTECTBEHHBIN OTOOD
KaK JABMKYITYIO U HATTPABJISIONTYIO CHITY
ABOJIIOINH, €70 (DOPMBI.

Paznuuath hopmbl €CTECTBEHHOTO
0oTOOpa B MOMYJISIITUSAX, IPUBOIUTH
IPUMEPHI ICUCTBUS B TIOMYJISIUSAX
dbopm ecTecTBEHHOTO 0TOOpA.
OOBACHATH PEANOCHUTKY JIJIs1 IEUCTBUS
JBIDKYIIEH W CTaOuIu3upyrome Gopm
€CTECTBEHHOTO 0TOODA.
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CpaBHuBaTh (GOPMBI €ECTECTBEHHOTO
ot0o0pa, enaTh BBIBOJIbI HA OCHOBE
CpaBHEHMUSI.

[TpuMeHsTh UMEIoLUECs 3HaHUSL O
€CTECTBEHHOM OTOOpE ISt
00BSCHEHHUS TIPOIIECCOB,
POUCXOASIINX B MOMYJISALHUAX
BUJIOB OPTaHU3MOB
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2.4

[Tpucnoco6eHHOCTh
OpraHU3MOB KaK
pe3ysbTar
MUKPOAIBOJIIOIIUU

[IpucnocoO0aeHHOCTh OPTaHU3MOB

KaK pe3yJbTaT MUKPOIBOJIIOIUH.
Bo3nukHOBEHHE MPUCTIOCOOICHUN Y
Opranu3mMoB. ApoMop(}o3bI 1
nanoanantauuu. [Tpumepst
MIPUCTIOCOOJICHHUH Y OpTaHU3MOB:
Mopdostorudeckue, (pru3noIornIecKue,
OMOXHMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTH MTPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JdemoHcTpanuu
Tabauubl 1 CXEMBI:

«IToxpoBUTENBCTBEHHAs OKPACKA
KUBOTHBIX», «[Ipegynpexnaromnias
OKpACKA JKUBOTHBIX»,
«Duznogornyeckre ajanTaiumny,
«ITpucnocoOIeHHOCTh OPTAaHU3MOB U
€€ OTHOCHUTEIILHOCTDY.

Oo6opynoBanme: repdapun pacTeHU;
KOJUJIEKLIMM HACEKOMBIX; Uyuesa NTULl U
3BEpeN ¢ MPUMEPAMHU Pa3IMYHBIX
IPUCTIOCOOJICHHIA.

PackpbiBaTh copepkaHne TEpPMHUHA
IPUCTIOCOOIEHHOCTh OPTaHU3MOB
(amanrarus), apomopdos,

W0 TaITaIHsl.

[TprBOIUTH KOHKPETHBIC IPUMEPHI
IPUCTIOCOOICHU OPTaHU3MOB
(Mopdonorudeckue, GU3NOIOTUIECKUE,
OMOXUMHMYECKHE, TTOBEICHUYCCKUE).
OOBICHATH MEXaHU3M BO3HUKHOBCHHUS
PUCTIOCOOJICHUI Y OPraHU3MOB.
[TpuBoauTH MpUMeEpHI ApoMOp(PO30B U
UIMOAQJaITallii y PAaCTEHUMN U
KUBOTHBIX.

OOBACHATH POJIb apOMOP(HO30B B
OCBOEHHUH OpPraHW3MaMH HOBBIX CPe[
oOuTaHus.

OOBSACHTH POJIb UMOATANITAIUA B
MPUCTIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM YCJIOBHUSM CPEIbI.
Jloka3bIBaTh OTHOCUTEIBHBIA XapAKTEP
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTh
MPUMEPHI OTHOCUTEILHOCTH
azarTaim.
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JlaGoparopHnasi paGora
«IIpucnocobneHus OpraHu3MOB U UX

OTHOCHTEIbHAS 11€JIeCO00Pa3HOCThY.
JlabopaTopHnasi padora
«M3yuenne apomop}o30B u

UIMOAQJAINTAllMN Y PACTEHUM U
JKUBOTHBIX )

PackpbiBaTh 3HaUYCHUE ABYDKYIIHX CHUT
SBOJIIOIUH B (DOPMUPOBAHUH
IPUCTIOCOOJICHHIA
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2.5

Bun, ero xpurepun n
CTpyKTypa

Bun, ero xpurepuu u CTpykTypa.
JdeMoHcTpanuu
Tabnuub! u cxeMmbl: «Kputepuu Bugay,

«Bunpr-gBoitHukn», «CTpyKTypa BUIa
B [IPUPOJIEY.

Oo6opynoBanme: repbapuu pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; Uy4eJia MTHII
Y 3BEpEUN Pa3HbIX BUJIOB.
JlaGoparopHnasi pabora «CpaBHeHHE
BUJIOB

110 MOP(OJIOTHYECKOMY KPUTEPHUIO»

PackppiBaTh copepkanue TEPMUHOB H
MOHSATUM: BUJ, KpUTEPUHU BHUJIA,
oJIMMOPGU3M, BUIBI-ABOWHUKH, apeal,
AKOJIOTMYECKas HUIIIA, MOMYJISIIHS,
BUJIOBOW KapUOTHI, KOCMOTIOJIUTHI,
SHJIEMHKH, TTOABUIbI, SKOTHIILI.
XapaxkTepu3oBaTh KpUTEPUU BUIA
(MopdoorudecKkuii, reHeTUYECKUH,
OMOXUMUYECKUI, TeOrpapuUecKui,
AKOJIOTHYECKUM, OMOXUMUYECKHIA).
OOBICHATH HEOOXOAUMOCTD
HCII0JIb30BaHUs BCEM COBOKYITHOCTH
KPUTEPHUEB JIJIS ONIPEICIICHUS BUIOBOM
MPUHAJICKHOCTH OpraHu3Ma.
[lepeuncnsiTh OCHOBHBIE
BHYTPHBHUIOBBIC TPYITHPOBKH.
OOBICHATH TPUYHUHBI CYIIIECTBOBAHMUSI
MOHO- M TIOJINTUITMYECKUX BHJIOB.
CpaBHMBATH BUJIBI 110
MOP(OIOTHYECKOMY KPUTEPHIO

150



buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

2.6

BunoobOpaszoBanue Kak
pe3yibTaT
MUKPOIBOJTFOITUH.
CBs13b
MUKPOIBOJTIOIIUN U
SIUAEMHOIOTHU

BunooOpa3zoBanue kak pe3yiabTat
MUKPO3BOTIOIH. V30m1s111s1 —
KIJIF0UeBOM (pakTop BHI000pA30BaAHMSI.
[Tyt 1 cioco6b1 Bum000pa3oBaHUS:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (ITOJIUTIIIONIU3AITHS,
rudpuauzanus). JJmuTensHOCTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanu3mbl HOPMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Ponb 3BOIOIIMOHHOM OUOJIOTUH B
pa3paboTKe HAyYHBIX METO/IOB
COXpaHEHUs1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
napa3uToB U X XO35EB.

Mexanu3mbl HOPMUPOBAHMUS
YCTOWYMBOCTH K aHTUOMOTHKAM U
crocoObl 0OpHOBI C HEH.
JemoHcTpauumn

Tabnuibl u cxembl: «CriocoObl
BUJ1000pa3oBanusy, «I eorpaduueckoe
BUJ1I000pa30BaHUE TPEX BUJIOB
JIaHJIBIIIEHY, « DKOIOTHYEeCKOe
BUJI000pa30BaHNE BUOB CHHUID,

PackpbiBaTh colepkaHue TEPMHUHOB U
HNOHATUN: BUA000pa30BaHUE, U30IAIIHS,
KODBOJTIOLIUS.

Xapaktepu3oBaThb

BUI000pa30BaHUE KaK pe3yabTaT
MUKPO3BOIIOIUHU. OOBACHITH POJIb
U30JISIIMA B 00pa30BaHUM HOBBIX
BUJIOB.

XapakTepru30BaTh Pa3IUnYHbIC CIIOCOOBI
BU1000pa30BaHus (aJI0NaTPHUUECKOE,
CUMITIaTPUYECKOE).

[IpuBOIUTH KOHKPETHBIE IPUMEPHI
BUJI0B, 00pa30BaBIINXCS PA3TMYHBIMU
CIIOCOOAMHU.

[IpuMeHaTh 3HaHUSI CIOCOOOB
BUJ1I000pa30BaHUs JIJIs

00BACHEHHSI PUYUH

MHOT000pa3ust BU0B. OOBSICHSITH

BO3HHMKHOBCHUC YCTOﬁqHBOCTH
IIATOICHOB K aHTUOMOTHUKAM
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«Ilomunonabpl pacCTEHUIN,
«KamycTtHopeieuHbIi TuOpuI.
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Oo6opynoBanme: repbapun pacTeHUN
OJIM3KUX BUIOB, 0OPA30BABIINXCS
Pa3IMYHBIMU CIIOCOOAMHU

Htoro 4acos 1mo teMe 14

3 | Tema «Makpo3BoIOLNs U €€ pe3yabTaThI»

3.1 | MaxkpoaBoJtonus. 1 MeTtonabl U3y4eHUsI MAKPOIBOIIOLIUU. PackpsiBaTh coziepkaHue TEPMUHOB U
[TameoHTONOTNYECKUE [TaneoHTONOrNYECKHE METOBI TIOHSITUI: MAKPO3BOJIOLIUS
METOIbI N3YYCHUS U3ydeHus 3Bostonuu. Ilepexoausie (¢punorenes), nepexoannie HOpPMbI,
9BOJIIOLIMH dbopMbl U HUITOTEHETHUECKUE PSIIbI (buIoreHeTHYECKUe PSIbl,
OpraHU3MOB. IMaJICOHTOJIOT UL,
JleMOHCTpaI UK XapakTepu30BaTh MAaKPOIBOJIKOLHIO KaK
TaGaHIBI U CXEMBIL: HAJ[BUJIOBYIO 3BOJIIOLIMIO0 00pa30BAHMS

«DUIOTEHETUYECKHUI PSJI JOIIATN, KpYIMHBIX TAKCOHOMUHCCKNX CTMHULL.

«ApXeonTepuKcy, «3Bepo3yonie OOBACHATE 3HAUCHNUE
smepby, «Creronedanbn,

«Punnoduteny, «CemMeHHBIE

TAJIEOHTONIOTHYECKUX MCCIIE0BAHHI
714 TIOJTy4eHUs (PAKTOB IBOIFOLHHU
IATIOPOTHUKI. OpraHM3MOB.

H HUBOAUTH IIPUMECPHBI T'aHNU3MOB
O0opynoBanue:  KOJUIEKIIUH, PUBOJ pPUMEPBI OPraHU3MOB,

repOapuu, MyJsHKM HCKOTTAEMBIX
OCTaTKOB OPraHU3MOB opmam. HaspiBath rpymisl
OpraHU3MOB, JJII KOTOPBIX

OTHOCAIINXCA K IICPEXOAHBIM

BOCCTAHOBJICHBI (PUIIOTEHETUYECKUE
psabl. CpaBHUBATH MPOLECCHI

MaKpO3BOJIIOIMU 1 MUKPO3BOJIIOLIMU

153



Bbuonorus. 1011 knaccel (yrinyOaéHHBINA ypOBEHb)

3.2

buoreorpadpuyeckue
METO/Ibl U3YUCHUS
HBOJIFOLIUU

buoreorpadudeckue MeToabl U3yUeHUS
sBosmonuu. CpaBHeHue (Piiopbl U
(ayHBI MAaTEPUKOB U OCTPOBOB.

PackpeiBaTh conepikaHue TEPMUHOB U
MOHATUM: Ouoreorpadusi, SHIEMUKH,
PEIHUKTHI.

buoreorpagpuyeckue ob6mactu 3emiu.

Bugsr-sanemMukn u
pEIUKTHI. JleMOHCTPauu
TaOaulbl ¥ CXEMBL:

«buoreorpaduueckue 30HbI 3eMITN»,
«/peit) KOHTUHEHTOBY, «PETUKTBIY.
O06opynoBanme: repbapuu;
KOJIJIEKIIMM HACEKOMBIX

O060CHOBBIBATH 3HAUCHUE
ounoreorpaduu 11t U3y4CHUS
ABOJIIOIIMH OPTaHU3MOB.
[Tepeuncnsatep

ouoreorpadguyeckue obnactu
3eMid U OOBSICHATH MPUYUHBI UX
BBIICIICHUS.

CpaBHuBath ¢uiopy u hayny
MaTEpPUKOB U OCTPOBOB, PACTCHHUSI U
KUBOTHBIX Pa3HBIX
ouoreorpapuyeckux oo1acTeu.
[TpuBOIUTE MPUMEPHI PETUKTOBBIX
OpraHU3MOB, BUJIOB-IHIECMHUKOB.
OOBACHATH TPUYUHBI COXPAHCHUS
BUJIOB SHJICMHUKOB ¥ «KHBBIX
MCKOTIa€MBbIX»
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3.3

OMOpHOJIOrHYecKUe U
CpPaBHUTEIHLHOMOP(HOIOTHUECKUE
METO/IbI U3YUECHUS SBOJIOIINU

OMOpHOIOrHYECKUE U
CPaBHUTEIBLHOMOP(OIOrHUECKHE
METO/bI NU3Y4YEHUS IBOJIOLMH.
['eHeTMUECKHE MEXAHU3MBI 3BOJIIOLINH
OHTOTEHE3a U MOSBIICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.
['oMonorn4HbIC U aHAIOTUYHBIE
opraHbl. PynuMeHTapHbIE OpraHsl U
aTaBU3MBI.
MonekynsspHOTE€HETUUECKHUE,
OMOXMMHUYECKHUE U MAaTEMATUYECKHE
METO/bI U3Y4YECHUS IBOJIOLIMH.
['omomornunsie reHbl. COBpEMEHHBIE
METO/bI [IOCTPOEHHUS
(UIOreHEeTUYECKUX IEPEBHEB.

PackpriBaTh conepskaHne TEPMUHOB
U TIOHSITHI: SMOpHOIIOTHS,
MOP(OJIOTHSI, TOMOJIOTUYHBIC U
aHAJIOTUYHBIC OPTaHbl, PyIUMEHTHI,
aTaBU3MbI, OMOXUMUYECKAS
TOMOJIOTHSI.

XapakTepu3oBaThb
IMOPUOTIOTUYECKUE, CPABHUTEIHHO-
MOP(OJIOTUYECKHE, MOJICKYJISIPHO-
TeHETUYEeCKUEe, OMOXUMUYECKUE,
MaTEMaTUYECKUE METObl U3YUCHUS
3BOJOIMHU. OOBSCHATH 3HAUCHHE
AMOPUOJIOTUH, CPABHUTEIILHON
MOP(OJIOTHUH, MOJIEKYJISIPHOM
TFeHCTUKH, OMOXHUMUHU,
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XPpOMOCOMHBIE MYTALIUX U 3BOJIOLIUS
T€HOMOB.

JdeMoHcTpanuu

IToptpersl: K. M. Bap,
A. O. Koanesckuii, @. Mroiuiep,

9. I'exkkenb.

Tab6muiel u cxeMbl: «HauanbHbIe
CTaAu SMOPUOHAIBHOTO PA3BUTHS
IT03BOHOYHBIX JKUBOTHBIX),
«I"omoJiorMYHBIC U aHATOTUYHBIC
opraHbl», «PyTUMEHTbD?, « ATaBU3MBID»,
«XpOMOCOMHBIE HAOOPHI UETIOBEKA U
IIIUMITaH3E.

O0opyaoBaHme: KOJUICKIINH,
repOapuu, MyJIsiKU TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYJAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OnonHGOPMATUKH JJISI U3YUCHUS
HBOJIIOLIMH OPTaHU3MOB.

Ouenusats Bki1axg A. O. KoBaneBckoro
B Pa3BUTHE PBOJIIOIMOHHOTO YUCHHUSI.
OnuceIBaTh TeHETUYECKUE MEXAHU3MEI
SBOJIIOIMY OHTOT'CHE3a U MOSBICHUS
DBOJIIOIIMOHHBIX HOBIIIECTB.
[IpuBOUTH MpUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPraHOB y
Pa3JIMYHBIX OPTraHU3MOB U OOBSICHATH
MIPUYMHBI UX TOSIBJICHUSI.

[IpuBOUTH MpUMEpPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHUBAaTh CTPOECHHUE OPTAHOB
y OpraHu3MOB pa3HbIX
CHUCTEMaTUYECKUX TPYIIII.

[IpuBoAUTH MpUMEPHI OMOXUMHUYECKOM
Y TEHHOM TOMOJIOTHH.

OueHuBarb 3HaueHHE OMOUMH(OPMATUKN
JUTA U3YYECHUSI 3aKOHOMEPHOCTEN
IBOJIFOLIUU
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3.4 | O6mue 2 O6mme 3akoHOMepHOCTH (mpaBmia)| PackpwiBaTh copepikaHue TEPMUHOB U
3aKOHOMEPHOCTHU sposrorun. IIpunyun cmenvl gynxyusi. | TOHATHHA: CMEHA QYHKINN OPraHOB,
HBOJIFOLIUU Heo6paTHMOCTE SBOJIOIHH. HEOOPATUMOCTh HBOJIOLNH, aIalITUBHAS

AJIATITHBHAS PaHAITHSL. paauanys, HEpaBHOMEPHOCTb TEMIIOB

HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUH. JBOITOLHH, r{epenOBaHHe TJIABHbIX

JlemonCTpawu HaIIPaBJICHUI 3BOJIIOLUH.

Tabmuubl  u  cxembl: «['1aBHBIE AHaIM3UpPOBATh PUYNHBI YEPETOBAHUS

HaIpaBJIeHUs 3BOJIIOINIY, «O01IHe TJIABHBIX HANPAaBJIECHUN 3BOJIOLNY.

3aKOHOMEPHOCTH SBOJIOLINIY [IpuBOIUTH PUMEPHI TPOUCKOKICHUS
OpraHU3MOB OT
HECTIEIIMATU3UPOBAHHBIX MPEAKOB U UX
IIPOrPECCUPYIOLIEN CIICIMAIA3ALINH.
OOBSACHITH IPUYMHBI HEPABHOMEPHOCTH
TEMIIOB IBOJIIOLIUH.
[IpuBOAUTH pUMEPHI ANANTUBHOU
paguanuy y OpraHu3MoB.
OOBICHATH TPUYUHBI HEOOPATUMOCTH
ABOJIIOLINU

Hroro vacos no teme 6
4 Tema «IIpoucxoxaeHne U pa3BuTHE *KU3HU Ha 3emJie»
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4.1

['mnoresnl
BO3HUKHOBEHUS KU3HHU
Ha 3emiie

Hayunble runoTe3bl IporCXOXKIECHUS
KU3HU Ha 3emiie. AOHOTeHe3 u
nancnepmus. Jlonaydnsie
NPEACTABIICHUS O 3apPOKICHUN KU3HU
(kpeanonusMm). I'umoresa
MOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
U €€ onpoBepkenue onbitamu O. Penu,
JI. Cnannanuanwy, JI. Iacrepa.
[TpoucxoxaeHue KU3HU U
acTpOoOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsl: @. Penu, JI. Cnamnanuanu,
JI. ITacrep.

PackpsiBaTh conepkanue TEpPMUHOB U
HNOHSTUN: KpEalMOHU3M, BUTAINU3M,
naHcrepMusi, abUOTeHe3.

W3narate HayyHbl€ TUIIOTE3bI U TEOPUU
IIPOUCXO0XKJICHUS KU3HU Ha 3eMJIe.
OnenuBars Bknag O. Pean, JI.
Cnautannanwy, JI. [Tacrepa B
(dbopMUpOBaHKE HAYYHBIX B3IJISJI0B
Ha TPOMCXOKICHUE KU3HH Ha 3eMIle.
[lepeuncnsaTs craguu pa3BUTUS
’KU3HU Ha 3emiie, COTJIaCHO TEOpUU
ouormnosza

Tabmauiel U cxeMbl: «CxeMa oIrbITa
@. Penn», «Cxema onbita JI. ITacTepa
10 U3YYECHUIO CaMO3apOXKICHUS
YKU3HI
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4.2

OCHOBHBIE 3TaIIbI
HEOPTaHUYECKOU
HBOJIFOLIUHU

OcHOBHBIE  JTambl  HEOPraHUYECKOH
spomonuu. [lnanerapnas

(reonoruyeckas) SBOIIOLHS.
XuMu4deckast dBOJTIONNA. AOUOTeHHBII

CUHTE3 OPraHUYECKUX BELIECTB U3
Heoprannyeckux. Oneir C. Muiiepa u
I'. FOpu. O6pazoBaHue NOJIUMEPOB U3
MoHOMepoB. KoaliepBaTHasi runoresa
A.N. Onapuna, runore3a NeEpBUYHOTO
OynboHa [[x. XonjeiiHa, reHeTUIeCKas
runotesa I'. Ménnepa. Pu6oszumsr (T.
Yek) u runotesza «mupa PHK» V.
['unGepra. ®opmupoBanne MmeMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.
JdemoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu, A.
N. Onapun, [Ix. Xonaeii,

I'. Ménnep.

Tabauusl 1 cxembl: «CxeMa OIbITa
C. Mumniepa, I'. FOpu», «Otansl
HEOPraHUYECKOU SBOJTFOLIUNY.

PackpeiBath conepkaHue TEPMUHOB U
MOHSITUN: Te0J0rhuYecKast SBOJIOLMS,
XUMUYECKasl dBOJIIOIHS, Aa0MOTCHHBIM
CHHTE3, IepBUYHas aTMocdepa,
KoallepBaTHBIC KaIljIu, pUOO3UMBI,
POOMOHTBHI.

XapakTepu3oBaTh OCHOBHBIE ATaIIbl
XUMHUYECKOU 3Botonu. Ha3piBaTh
XUMHAYECKUN COCTAB IEPBUYHOU
atMocdepsl 3emin. OrieHUBaTh
Bkian C. Munnepa, 1. FOpnu, T.
Yexka, Y. ['mnbepra B
dbopMHpOBaHKE HAYYHBIX B3IJISIIOB
Ha MPOUCXOKICHUE )KU3HU Ha
3emie. OnuchIBaThH YCIOBUS,
HEO0OXOIMMBbIC 71 a0MOT€HHOTO
CHUHTE3a OPraHNYECKUX COCTUHEHUM.
[IpuBOAUTH MpUMEPHI MOJIEKYJI, Y
KOTOPBIX BOSHUKIIU MPOIECCHI
TE€HETUYECKOr0 KOMUPOBAHUS U
dbepmMeHTaTUBHAS aKTUBHOCTD.
OO60CHOBBIBATH HEBO3MOKHOCTD
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BupTtyaibHas 1agopaTopHasi padora
«MonenupoBanue onbIToB Muiepa—
FOpu 1o n3ydenunto abuoreHHoro
CHHTE3a OPTraHUYECKUX COCJNHCHUN B
MEepPBUYHOIN aTMochepe»

MTOBTOPHOTO BOZHUKHOBCHUS KU3HU Ha
3emiie

4.3

Hcropus 3eminu u
METObI €€ U3YUYCHU

Hcropus 3eMiu 1 METOJIBI €€
n3ydyeHus. MickoraeMple opraHndaecKkue
OCTaTKH. [ '€0XpOHOJIOTHS U €€ METOBI.
OTtHOcuTeNnbHAsA U a0COMIOTHAS
reoxpoHosorus. I'eoxponosiornueckas
IIKajia: S0HbI, 3PbI, IEPUOJIBI, JTOXH.

JdemoHcTpanuu
Tabauubl 1 CXEMBI:

«I"eoxpoHOIOTYECKAs IIKATIaY.
Oo6opynoBanue: KOJUICKIIUU
OKaMEHEJIOCTEH, TOJIC3HBIX
MCKOMAEMBbIX; MYJISDKH OPTraHUYECKHUX
OCTaTKOB OPraHU3MOB.
JlaGoparopHas padora

«3yueHue u onucaHue UCKOmaeMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOB)

PackpriBath conep:kaHue TEPMUHOB U
MOHSATUN: T€0XPOHOJIOT U
(oTHOcUTENbHAS, A0COIIOTHAS),
OKaMEHEJIOCTH, METOIbI
TrE€OXPOHOJIOTUH,
F€OXPOHOJIOTMYECKAs IIKaJIa: OHBI,
3pbl, IEPUOBI, STIOXH.
XapaxkTepu3oBaTh METObl U3yUCHUS
ucropuu 3emnd. [lepeuncisate
pa3aenbl TEOXPOHOJIOTHYECKOM
mKaibl. OEeHUBaTh 3HAUCHUE
MCKOMAEMbIX OCTATKOB ISl U3YUYEHUS
VCTOPUU Pa3BUTHS KU3HU HA 3eMIIE.
OOBSACHATH XapaKTep pacipeaesICHUs
MCKOMAEMBbIX OCTaTKOB B 36MHOM KOpeE.
CpaBHUBaTh METO/IbI A0COTIOTHON U
OTHOCHUTEIBHON T€OXPOHOJIOTHHI
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4.4

HauanbpHble 3TaIb
OPraHUYECKOMN
HBOJIIOLIAH

HauanbHbIe 3Tanbl OpraHudecKomn
sBoJIIONMH. I1osIBIICHNE B SBOJIIOIUS
MEPBbBIX KIETOK. DBOIIOLHS
MeTabonu3Ma. Bo3HMKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE

PackpriBath conep:kaHue TEPMUHOB U
MOHATUM: «IIOCJIEAHAN YHUBEPCATbHBIN
001IMI PeI0K», OAHOKIECTOUHbIE
OpraHu3Mbl, IPOKAPUOTHI, IYKAPUOTHI,
CUMOHMOTrEHE3.

OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha
3emuie cooOmecTB. CTpOMATOIUTHI.
[IpoxapHuOTBI U DYKapUOTHI.
IIpoucxoxnenue JyKapuoT
(cuMOMoreHnes). DBONMIOIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JemoHcTpauumn

Tabauiel 1 cxembl: «HauanbHble 3TaIbl
OpraHU4eCKOM 3BOJOLNWY, «Cxema
00pa3oBaHUs 3YKApUOT MYTEM
cumbuorenesa», « CTpoeHHE BUpPYyCa»

XapaKTepI/ISOBaTB Ha4aJIbHBIC OTallbIl
opraHqucxoﬁ OBOJIIOIIHMH.

[TpuBoauTh NpuMepsl apoMop(Ho30B
NEPBBIX OJHOKIJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MOJIOKEHUS U I0KA3aTENbCTBA THIIOTE3bI
cuMOHOreHesa.

JIoKa3bIBaTh M1OJIyaBTOHOMHOCTb
MUTOXOHJIPUN U TUIACTUI, UX
IIPOUCXO0XKJIEHNUE OT MPOKAPUOTHIECKUX
KJIETOK.

Jlenath BBIBOJbI O 3HAYEHUH
BO3HUKHOBEHUS (DOTOCHHTE3A,
(opMupoBaHus Aapa 1 JaIbHENUIIETO
pPa3BUTHS )KU3HU HA 3eMJIE.
XapakTepu30oBaTh THITOTE3bI
IIPOUCXO0K/IEHNSI BUPYCOB
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4.5

DBOJIIOLHS 3YKapUOT

IIpoucxoxaeHrne MHOTOKIETOYHBIX
OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpauumn

Ioprpet: Y. 1. Meynukos.

Tabauib! u cxeMbl: «HavanbHble aTamnsl
OpPraHUYECKOM IBOMOLNN», «Crucrema
YKUBOW IPUPOIBD)

PackpbiBaTh copepkaHne TEPMHUHOB U
MOHATHI: IPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTb, CIICIIHATH3AIIHS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOXKICHUE
MHOTOKJICTOYHBIX ~ OpPTaHW3MOB.
CpaBHUBaTh OCOOCHHOCTH
AYKAPUOTUUECKHUX U TPOKAPUOTUICCKUX
OpTaHHU3MOB.

Ha3biBaTth ocHOBHBIE apoMOP(O3bI

AYKApHUOT U OIIEHUBATh UX 3HAUYCHUE JIJIsI
JAITBHEUIIIETO Pa3BUTHS KU3HU
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4.6 | OCHOBHBIE ATaIlbI OcHOBHBIE 3Tarbl FBOJIONNH BbICIIMX | PackpbiBaTh cofep:kaHUEe TEPMUHOB U
ABOJIIOLIAH pactenuit. OcHOBHBIE apoMop(}o3bl MOHSATUN: BOJAOPOCIH, pPUHHUO(PUTHI,
PaCTUTENIBHOTO MUpa pacrenuii. Berxon pacrenuii Ha cylly. | MXH, IallOpOTHUKOOOPAa3HEIE,

[TosiBneHuE CIOPOBBIX PACTEHUN U CECMCHHBIE TTATIOPOTHUKH,
3aBOCBaHNE UMH CyIId. CeMEHHbBIE Ir0JIOCEMEHHBIC, IIOKPBITOCEMEHHBIC,
pacterus. IIporcxoxaeHune UBETKOBBIX | Gecrionoe MoKosieHne (CIiopodur),
pacTeHui. MIO0JIOBOE MOKOJICHHE (raMeTour).
JdeMoHcTpanuu [lepeuncnsaiTh OCHOBHBIE 3TAIIbI
Tabauiel u cxeMbl: «ApoMop]o3s 3BOJIFOIIUM PACTUTEIIBHOTO MUpA.
pacTeHui», «PunnouTs, Ha3sbiBaTh 0OCHOBHBIE apOMOP(O3BI
«OIHOKJIETOYHBIE BOJOPOCIINY, pacTeHMI U OLIEHUBATh UX
«MHOTrOKJIETOUHBIE BOAOPOCIIN, ABOJIIOIMOHHOE 3HAYCHHE.
«Mxm», «I1anopoTHHKNY, CpaBHHMBaTh OCOOEHHOCTH CTPOCHHUS
«I'onmocemenHbIe  pacTeHusA», «OPraHbl| pacrenuii pasHbIX OTICIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUI
Pa3IUYHBIX OTJENOB.
IIpakTnueckas padora
«M3ydenre 0COOEHHOCTEN CTPOCHUS
pacTEeHU pa3HbIX OTACIIOBY

4.7 | OCHOBHBIE ATaITbI OCHOBHBIE 3Tanbl YBOIIOLUU PackpbiBaTh coziep;kaHue TEPMUHOB U

ABOJIIOLIMY )KUBOTHOTO
Mupa

AKUBOTHOTO Mupa. OCHOBHBIE
apomopdo3bl )KHBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHATUH: MPOCTENIINE, TNTACTUHYATHIE,
KUIIEYHOITOJIOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3€MHOBO/THHIE,
IIPECMBIKAIOIINECS, TITULLBI,
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IIepBble XOprOBBIE KUBOTHBIE. JKU3HB
B BOJIE. DBOJIFOLMS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuodHii u
pentunui. [Ipoucxoxaenue
MJIEKONUTAOMX U IThLl. [IpuHImn
KJIt04eBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TTO3BOHOYHBIMU
KUBOTHBIMH CYLIU.

JemoHcTpauumn

Tabnuiel B cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPay, «KApoMop(o3bl
JKUBOTHBIX», «IIpocTreimmey,
«KumieunonosoctHeie», «IInockue
yepBu», «UneHucronoruey, « Pe1ob»,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITump,

«Mnekonuraromue». O00pyaroBaHue:
KOJUIEKIIMY HACEKOMBIX; BJIA’KHBIE
npenapaThl J)KUBOTHBIX; PAKOBUHBI
MOJITFOCKOB; KOJJIEKI[UU UTTIOKOXKHX;
CKEJIEThI I03BOHOYHBIX KUBOTHBIX;
yy4esa NTULl U 3BEpEN.
IIpakTnueckas padora

«M3yuenrie 0cOOEHHOCTEN CTPOCHUS

ITO3BOHOYHBIX XMBOTHBIX»

MJIEKOIIUTAIOIIHUE, SKTOAEPMa,
SHTOJIEpMA, ME30JEpMa, TBYCTOPOHHSSA
CUMMETPUS, TEMIIOKPOBHOCTb.
[lepeuncisiTb OCHOBHBIE TalIbI
SBOJIIOLIMU KUBOTHOTO MHPA.
HazbiBaTh OCHOBHBIE ITpealanTal|H,
CIIOCOOCTBOBABIIINE BBIXOTY KUBOTHBIX
Ha CyILy.

OneHuBaTh 3HaUEHUE PA3BUTHUS
HEPBHOM CUCTEMBI JJIsl IPUCIIOCOOJICHUS
KUBOTHBIX K YCIIOBUSIM OKpY>KaroIlen
Cpebl.

OOBACHATH IPUUUHBI IBOJIOLUOHHOTO
paciBeTa HaCeKOMBIX, KOCTHBIX PbIO,
NTHII, MJICKOTTUTAIOIIUX
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4.8

PasBurtue xu3Hu Ha
3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
aje030M, Me3030i, KaiitHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
re0JIOTHYECKHX IponeccoB. [losBienune
Y PacLBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycioBus U
BJIMSTHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3HUCHI MTPOILIIOTO.
[IpyyuHBI U CIEACTBUS MaCCOBBIX
BbIMUpaHUl. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocobenHocTtH. [Ipobiema coxpaHeHus
O0nopazHooOpasus Ha 3eMIie.

JemoHcTpauumn

Tabauusl 1 cxembl: «Pa3BuTHe XU3HU

B apXEUCKOU 3pe», «PazBuTne )XuU3HU B
MPOTEPO30UCKOM 3pe», «Pa3zBuTtue
YKA3HU B ITAJIE030MCKOU 3pe»,
«Pa3BuTHE )KU3HU B ME3030MCKOM 3pEM,
«Pa3BUTHE )KU3HU B KAMHO30MCKOU
ape»

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUM: apxel, apxebakTepuu,
UaHoO0aKTepHH, TPOTEPO30ii,
najgeo30m, KeMOpuii, OpAOBUK, CHITYD,
JI€BOH, KapOoH, niepmb, [1anres,
TeTuc, TpuI0OUTEI, pPUHUODUTHI,
PaKOCKOPITUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€303011, [ OH/1BaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOWHBIE,
TUHKTOBbIE, CATOBHUKOBEIE,
O€JIEMHUTBI, aMMOHUTHI, TMHO3aBPHI,
apXEOINTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOTeH,
AHTPOTIOTEeH, MAaCCOBOE BRIMUPAHUE.
XapakTepu3oBaTh pa3BUTHE KU3HU Ha
3emIie To 3paM U MEPUOIAM.
VYcranaBauBaTh 3aBUCUMOCTh MEXKTY
TE0JIOTUYECKUMU MTPOLIECCAMU,
W3MEHEHUSIMU KJIUMaTa U Ipolieccamu
B )KMBOM MPUPOJE.

OOBsACHATH TPUUYUHBI paciBETa
CHUCTEMAaTUYECKHUX IPYII OPraHU3MOB B
pa3JIMYHbIC 3PbI U IEPUO/IBI.
AHaIM3UPOBATh MPUYUHBI U CJICJICTBUS

MAaCCOBBIX BBIMUPAHUMU.
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HaswiBath ocHOBHBIE apoMOPGhO3bI
PaCTEHHI U )KMBOTHBIX.
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[IpuBOANTH MPUMEPHI MTEPEXOTHBIX
dbopM OpraHus3MoB.

AHanM3UpPOBATH IyTH PEIICHUS
pOoOJIEMBI COXpaHEHUS
6unopa3zHoobpasus Ha 3emiie
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4.9 | CoBpeMeHHas cucTeMa
OpPTaHUYECKOTO MHpPA

CoBpeMeHHas cucTeMa OPraHUYECKOro
mupa. [punimmne! knaccuduxaym
opranu3mMoB. OCHOBHBIE
CHUCTEMATHYECKHE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

Ta6J'II/I[II>I H CXCMBbI. «COBpGMeHHa}I
CUCTCMaA OPraHUYICCKOTO MHUpa»

PackpeiBaTh copepkaHre TEPMUHOB U
NOHATUMN: OaKTEPUH, apXeH, BBICIIHE
pacTeHusl, 3eJEHBIE BOJAOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBH/IHBIC, TAIOPOTHUKOBUIHEIE,
XBOILIEBU/IHBIC, TUIAYHOBU IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
IPOTHUCTBI, KUIIIEYHOTIOJIOCTHBIE,
IUIOCKHE YEPBU, KPYIJIbIE YEPBH,
KOJIbYaThIe YEPBU, WICHUCTOHOTHE,
MOJITIOCKH, UTTIOKOKHE, XOPJOBBIE,
IpuOBbl, TUIIATHUKH, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIEC CUCTEMAaTUYECKUE
IpyNIbl OPraHU3MOB.

OOBACHATH NPUHIMUIIBI KITACCU(PUKALIMH

OpraHU3MOB.

[TepeuncisaTh OCHOBHBIE MPU3HAKU
IPOKAPHUOT, PACTCHUIA, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJAOPOCIIEH.

[IpuBOINTH IPUMEPHI IPEICTABUTENEN
OCHOBHBIX CHCTEMAaTUYECKUX TPYII
OpraHU3MOB

HToro gacos mo reme

15
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5 Tema «IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHE3)
5.1 | AaTpononorus — 1 Paznensl v 3a1a4M aHTPOIIOJIOTHUH. PackpeiBaTh conepkaHue TEPMUHOB U
HayKa O YCJIOBCKC BAGTOHBIaHTpOHOHOFHH. HOHHTHﬁZaHTPOHOHOFHH,NKﬂXbOHOFHH,
JleMOHCTPALMH AHTPOMOreHE3, aHTPOIIOMETPHS,
Tabsauubl 1 cxeMbl: «MeTobI PCKOHCTPYKIIHA, apXCOJIOTHA,
anTponoJiorun». OdopyaoBaHue: STHOrpadu.
MYJISKH OKAMEHETOCTeH, HasbiBaTh paszaens! u 3a1aun
MIPEAMETOB MATEPUAIIBHON aHTPOIIOJIOIHH.
KYJIBTYPbI IIPEJIKOB YEIIOBEKA; XapakTepu3oBaTh METO/IbI
dboTorpaduu HaX0I0K AHTPOIMOJIOTUU U CPAaBHUBATH UX MEXKITY
MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA COOOIA.
Beiienate  BOIPOCHL  3BOJIIOLUU
YeJI0BEKA, UCCIIEyEMbIE TTPU OMOILHN
Pa3JIMYHBIX METOJ/IOB
5.2 | Pa3Butue 1 CraHoBieHUE MPEACTABICHUN O PackpbiBaTh cojiep:KkaHUE TEPMUHOB
MpEeACTaBICHUN O MPOUCXOKICHUH YETIOBEKA. Y TIOHSATUI: aHTPOIOTEHHAs TEOPUSI,
MPOUCXOKICHUN Penurnosneie Bo33peHusl. TpynoBas teopusi, Homo sapiens.
4eJI0BEKa CoBpeMeHHBIE HayYHBIE TEOPHH. OuenuBartsh Bkiang Y. Jlapsuna B

JemoHcTpauumn

IToptper: Y. [lapBuH.
Tabauie! ¥ cxeMbl: «MeToIbl

AHTPOIIOJIOT N .

pa3BUTHE MPEICTABICHUN O
MIPOUCXOXKICHUH YEIOBEKA.
ApryMeHTHPOBAHHO KPUTUKOBATH
PEIIUTUO3HBIE TTPEICTABICHUS
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OO6opynoBanue: MyJisDKA 0 MPOUCXOKIACHUH YEJIOBEKA C TTO3UIIUN
OKaMEHEIIOCTEH, TIPEIMETOB eCTECTBEHHBIX HAYK.

MaTepuaIbHOU KYJIbTYpPHI IPEIKOB
YeJI0BeKa; penpoayKiuu (pororpadum)
KapTHH ¢ MU(DOIOTUUECKUMHU U
OMOJIEHCKIMU CIOKETaMHU
MIPOUCXOKICHHUS YeTIOBEKA

XapakTepu3oBaTh HAYYHbIE TEOPUH
MPOUCXOKCHUS YEIOBEKa
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5.3

MecTo uyenoBeka B
CHCTEME
OpraHUYECKOTO
MHUpa

CX0JICTBO UeIoBeKa ¢ KUBOTHBIMH.
CucreMaTuuecKoe MoJI0KEHUE
yenoBeka. CBHIIETETHLCTBA CXO/ICTBA
YeJIOBEKa C )KUBOTHBIMU:
CpaBHUTEIHHO-MOP(}OIOrHIecKue,
AMOPHOTIOTUYECKHE,
(bH3HU0I0r0OMOXUMHUYECKHE,
MOBEJICHYECKHUE.

OTnu4ust 9eI0BeKa OT KUBOTHBIX.
[IpsiMOXOXKIEHUE Y KOMIUIEKC
CBSI3aHHBIX C HUM IIpH3HAKoB. Pa3Butne
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpanuu

Tabauusl 1 cxembl: «I 0JTOBHOI MO3T
yesoBekay, «HemoBekooOpa3Hbie

00e3bIHbI», «CKeNeT yeJloBeKa u
CKeJIeT IHUMIIaH3e», «PyTuMeHTsI 1
aTaBU3MBI».

OOopyaoBaHmMe: CKEJIET  YEJIOBEKa;
MOJIEJIb Yeperia YeIoBeKa 1 yepena

PackpeiBath copep:kaHue TEPMUHOB U
NOHATHN: PYAMMEHTBI Yy 4YEJIOBEKa,
aTaBU3MBbI y YEIJIOBEKA,

IIPSAMOXOKJICHUE, BTOPAsi CUTHAJIbHAS

CUCTEMa.
Onpenensrb CHUCTEMAaTHYICCKOE
TI0JIO’KEHHUE YeJIOBEKa B OPTaHHIECKOM
MUpE.

BrisaBsITH YCPTHI CXOACTBA U PaA3JINYINA
YCJIOBCKA U ) KUBOTHBIX.

XapakTepru30BaTh CBUJCTEIBCTBA
CXOJICTBA YEJIOBEKA U YKUBOTHBIX
(cpaBHUTEIBHO-MOP(OJIOTUYECKHE,
AMOPHOJIOTUYECKHUE,
(b13M0I0roOMOXUMHUYECKHE,
noBeqeHueckue). [TpuBoauth
IpUMEPHI AaTABU3MOB U PYyIUMEHTOB Y
yenoBeka. OnUChIBaTh MPU3HAKU
4esioBeKa, ChOPMHUPOBABILINECS B
CBSA3U C JIPEBECHBIM 00pa3oM KU3HU
IPEIKOB
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LIMMIIAH3€; MOJIEIb KUCTU YeJIOBEKa
U KUCTH mmuMnan3e. JIaboparopHas
padora

«M3ydyeHne 0COOEHHOCTEN CTPOECHUS
CKEJIETa YeJOBEKa, CBSI3aHHBIX C
MPSAMOXOXKACHUEM

" IPAMOXOKICHHUCM.
BrisBsITE IMPUYHHBI 0COOCHHOCTEH

CTPOEHHUS Yeperna yejoBeKa o
CPaBHEHHIO C YEJIOBEKOOOPa3HbIMU
00€e3bsTHaMU.

CpaBHHBaTh OPYAUIHYIO EATETLHOCTh
YeJI0BeKa U )KUBOTHBIX.

CpaBHUBaTh OCOOCHHOCTH BBICIIICH

HepBHOﬁ ACATCIBHOCTH YCJIOBCKA U
ZKHUBOTHBIX

5.4

JBrxKy1me Cuibl

(pakTopsl)
aHTPOIIOTEHE3a

JBrxymye cuisbl ((hakTopsbl)
aHTpOToreHe3a: OMOIOTHUYECKHE,
couuanbHble. COOTHOILIEHUE
OMOJIOTUYECKHUX U COLIMAIBHBIX
(akTOpOB B aHTPOIOTEHE3E.

JdemoHcTpanuu
Tabauibl U cXEeMBI: «JIBHXKYIIHE CUIIbI

AHTPOIIOI'CHE3a».

Oo0opyaoBaHmne: MyJIsKU IPEAMETOB
MaTepUAIIBHON KyJIbTYPhI IPEIKOB
4eJI0BEKa

PackpriBaTh conepkanue TEpMHUHOB U
IMOHATUN: HACJIEICTBEHHAS
W3MEHYUBOCTb, €CTECTBEHHBIN OTOOP,
OpyAulHAsA ACATEIbHOCTD, TPYIIIIOBOE
COTPYJIHUYECTBO, OOIICHUE, PEUb.
XapaKkTepu30BaTh ABHKYIIAE CUITbI
AHTPOTIOTEeHE3a: OMOJIOTUYECKUE U

COLIMAJIBbHBIC
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5.5

OcHOBHBIC CTaauHn
AHTPOIIOTCHEC3a

OCHOBHBIE CTaJIMU AHTPOIIOTCHE3A.
Pannue yenoBekooOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) U pAaHHUE TOHTUJIBI —
0011I1Ee MPEJIKK YeI0BEKOOOPa3HBIX
00€3bsH U I0AeH. ABCTPAIONUTEKH —
JIIBYHOTHE€ MPEIKU JIroAen. UenoBek

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHATHM: aBCTPAIONUTEK, YemoBek
yMelbid, YenoBek mpsMOXOIAIINM,
UYenogek reiaensoeprckuii, Yenopek
HEAHJAEPTAIbCKUN, KPOMAaHbOHEIL,
JICHHCOBCKHUM 4yeJioBeK, UeaoBek
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YMEJbIN, IEPBbIE U3TOTOBIECHUS
opyauil Tpyaa. Uenosek
NPAMOXOJISIIIUN U TEPBBINA BBIXO/
mroJiei 3a mpeaensl Appuku. Yenosek
reiaenb0epreKuii — 00IMiA IPeaoK
HEaHJEPTAIbCKOIO YEJIOBEKA U
YeJ0BeKa pa3yMHOro. YelnoBek
HEaHAEPTATbCKAN KaK BUJ JIFOJEH
XOJIOTHOTO KinMara. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0BEK, OCBOCHHE
KOHTHUHEHTOB 3a npenaenamMu AQpuku.

[TanmeoreneTrka u NajaeoreHOMHUKA.
JemoHcTpauumn

[loptpetsr: JI. JIuku, 4. 5. Porunckui,
M. M. I'epacumos.

TabnuIel U cXeMbl: «DBOITIOIMOHHOE
JIPEBO YETIOBEKA», «ABCTPAIONUTEK,
«Yemoek  ymenslit»,  «Yemosek
MPSAMOXOIAIINIY, «JleHncoBCKuUi
yenoBek», «Heanaepranbuby,

«KpomanboH1b», «I[Ipenkn yenoBekay.
Oo6opynoBanme: MOAEIHN TOPCa
IIPEJIKOB YEJIOBEKA; MYJISIKU MIPEIMETOB

pa3yMHBI COBPEMEHHOTO THIIA,
IIaJICOTCHETUKA.

XapakTepu3oBaTh OCHOBHBIE CTaJIUH
AHTPOIIOrEHE3a.

BrIBIATE IPOrpECCUBHBIE YEPTBHI,
NOSIBUBILNECS Y TIPEJIKOB YEJIOBEKAa Ha
Pa3HBIX CTAIASIX AHTPOIIOTEHE3A.
[IprBOINUTH MPUMEPBI TPEACTABUTENEU
OCHOBHBIX CTaJIMM aHTPOIIOIeHE3a:
ONMCHIBATh UX AHTPOIIOMETPUYECKHE
JaHHbIE, 00pa3 JKU3HU U OpYyIus Tpyaa.
CpaBHUBaThH NIpEACTABUTEIIEH
OCHOBHBIX CTaJU{ aHTPOIIOTECHE3A
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MAaTEPUAIBHOU KYJIBTYPBI IPEIKOB
YeroBeKa
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5.6

OBOJIIOLINS
COBPEMEHHOTO
YyeJI0BeKa

DBOJIIOLHS] COBPEMEHHOI'O YEJIOBEKA.
EctecTBeHHBIN OTOOP B MOMYIALUAX
yenoBeka. MyTalMOHHBIN NPOLECC U
noaumopusm. [lonynsuuonHsle
BOJIHBI, Ipeli(p reHoB, MUrpanus u
«(dexT ocHOBATENS» B MOMYJISIHUIX
COBPEMEHHOTO YEJIOBEKA.

JdemoHcTpanuu

TaOauIbl ¥ CXEMBL: «ITanbl dBOJIOLIUA
YeJIOBEKa»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHUM: MYTallMOHHBINA IIPOIIECC,
nOJIMMOPU3M, MOMYJIAIIMOHHBIE
BOJIHBI, Apel( reHoB, MUTpanus,
«3(dEeKT ocCHOBATEIISY.
XapakTepu3oBaTh POJIb ECTECTBEHHOTO
oTOOpa B MOMYJSIUAX COBPEMEHHOTO
YEIIOBEKa.

OneHuBaTh poJib MyTallUOHHOTO
mporiecca, oMy ISIIHOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «3pdexra
OCHOBATEJIS» B HBOJIIOIIUU

MOMYJISAIIANA COBPEMEHHOTO YEIOBEKA.
[TpuBoauTH MpUMEPHI (PaKTOPOB,
CIOCOOHBIX BBI3BATh MOIMYJISITHOHHBIC
BOJTHBI B ABOJTFOIIUN COBPEMEHHOTO

YCJIOBCKA
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5.7

UYenoBeyeckue pachl.
MexaucuuriMHapHbIe
METO/Ibl aHTPOIOJOTUH

Yenoseueckue packl. [lonsatue o pace.
Bonwime packl: eBporieongHas
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(aKBaTOpHUabHAs), MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). Bpems wu
IyTH  pPacceleHUs
ia"eTe. EAMHCTBO yenoBedeckux pac.
Hayunas HecocToATENBHOCTD
pacusma. [IpucnocobieHHOCTD
YelioBeKa K Pa3HbIM yCIOBHUSIM
OKpyXarouien

4CJIOBCKA I10

PackpsiBaTh conepkaHrue TEPMUHOB U
MOHSATUI: paca, PacoOreHE3, pacusM,
COLMAJIbHBIN JapBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIINX
pac 4eloBEKA: EBPOIEOUTHOMN
(eBpasuiicKoii), aBCTpago-HETPOUTHOM
(?KBaTOpUAIILHOM ), MOHTOJIOUTHOM
(a3uaTCcKO-aMepPUKAHCKOM).

BpISBISATh NPUYKUHBI BO3SHUKHOBEHUS
YEJI0BEYECKUX pac.
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cpenpl. Bimsinue
reorpadudecKoit cpebl u apeiida
TeHOB Ha MOP(OJIOTHIO U
(U3NOIOTHIO YeTOBEKa.

MeXxAuCUUIUIMHAPHBIE METO/IBI B
buzndeckoi (OMOJIOTHYECKOM)
AHTPOIIOJOTUH. DBOIIOILIMOHHAS
AHTPOIIOJIOTHS U
MaJICOAHTPOTIOJIOT U YEJIOBEYECKUX
MOMYJISIU. buocouunanbHbIe
MCCIICIOBAHUS TPUPOJIbI YEJIOBEKA.
HccnenoBanue KO3BOJIIOIUHN
OMOJIOTNYECKOTO M COIHAILHOTO B
YeJIOBEKE.

JdemoHcTpanuun
Tabauusl 1 cxembl: «Pacel ueoBekay.

IIpakTnueckas padora
«M3yyeHmne 3KOJOTHYECKUX afanTalni
JeJIOBEKA»

[IpuBOoANTH IPUMEPHI AJANTUBHBIX
NPU3HAKOB Yy  MpEICTaBUTENCH
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETEILCTBA €IUHCTBA
IIPOUCXO0KICHHS YEIOBEUYECKUX pac.
ConocTaBisTh a1aNTUBHBIE THUIIBI
JIOAEH ¢ pacOBBIMH NMPU3HAKAMM.
JI0Ka3pIBaTh HAYYHYIO

HCCOCTOATCIbHOCTDL paCu3Ma

Hroro

qacCoOB I10 TCMC

10

Tema «IKkoj0rusg — HayKa 0 B3aUMOOTHOIICHUSAX OPraHUu3MoOB U HAAOPIraHU3MEHHBIX CUCTEM C Opr)KalOIlleﬁ

cpenoin»
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6.1

3apokKIECHUE U
Pa3BUTHE DKOJIOTHH

3apoKIeHUEe U pa3BUTHE DKOJIOTUHU B
tpyaax A. ['ym6onpara, K.®. Pynbe,
H.A. CeBepuiosa, 3. ['ekkens,

A. Tencnu, B.H. CykauéBa. Pa3nenbl
U 3aJ1a49d 9KoJoruu. CBsI3b DKOJIOTHH
C APYTUMHU HayKaMH.

PackpbiBaTh coJiepKaHUE TEPMUHOB U
MOHSITUI: DKOJOTHS, ayTIKOJIOT S,
CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
9KOCHCTEM, DKOJIOTHS BUJIOB U
TTOMYJISIIIA M.

XapakTepu30BaTh OCHOBHBIE ATaIlbl

JemoHcTpauumn

Hoptpetsi: A. I'ymO0nbAT,

K. ®@. Pynwe, H. A. CeBepuos,

. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabauiel v cxembl: «Paznens
AKOJIOTHI

3apOKICHUS U Pa3BUTHSI DKOJIOTUU KaK
HayKH.

[TpuBoAUTH MpUMEPHI OOHEKTOB
U3YUYEHUSI IKOJIOTHUHU.

Ha3biBaTh OCHOBHBIE 3aja4H, CTOSIIUE
nepes] y4€HbIMU-3KO0JIOTaMHU.

YcraHnaBauBaTh B3aMMOCBS3b DKOJIOTUU
C APYTMMH HayKaMu
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6.2

MeToabl KOO HH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHUH JJI9 YeJIOBEKa

Metonsl 3xonoruu. [loneBbie
HaOMI0AeHUS. DKCIEPUMEHTHI B
AKOJIOTUU: IPUPOIHBIE U
nabopaTopHbie. MoaenupoBaHue
B DKOJIOTUM. MOHUTOPHHT
OKPYXaroUIEH CpelIbl: JIOKAJIbHbIN,
PETHOHANIBHBIN M TJ100aTbHBIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUTS 4ETIOBEKA. DKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA
CBSI3€HM YEJIOBEUECTBA C MPUPOIOH.
PopMHUPOBaHUE IKOJTOTHIECKON
KYJBTYPBI U KOJIOTUYECKON
rPaMOTHOCTH HACEJICHUS.

JemoHcTpauumn

Tabauusl 1 cxembl: «MeTOIbl
AKoJIOTUM», «CXeMa MOHUTOPUHTA
OKPYXaKOUIEH CpeabD».

PackpriBath conep:kaHue TEPMUHOB U
MOHSTHUI: TI0JIEBbIE HAOIIOICHMS,
MOHUTOPHUHI OKPYXKAOIIEN CPENbL,
MOJEIUPOBAHUE, IKCIIEPUMEHT,
IIPOTHO3UPOBAHUE.

XapakTepu3oBaTh METOAbI 3KOJIOTHH.
[IpuBOIUTH MPUMEPBI MTOJEBBIX
HAOJIIOICHUM B KOJIOTHH.

BrisBisTH 0COOEHHOCTH MOHUTOPUHTA
OKPYXaroIEen cpeibl KaK METO/1a
3KOJIOTUYECKUX HUCCIIEIOBAHUM.
OO60CHOBBIBATH 3HAYEHUE
AKCIIEPUMEHTOB B KOJIOTHYECKHUX
VCCIICIOBAHUSIX.
CpaBHuBaTh nabopaTopHbie u
MPUPOJIHBIEC SKCIEPUMEHTHI KaK METO/bI
DKOJIOTUYECKUX MCCIIEIOBAHUM.
OneHuBaTh 3HAYEHUE MPOTHO3UPOBAHUS

JlaGoparopHasi pabora

«I/I3yquI/Ie MCTOJ0OB 5KOJOTHYCCKUX

HWCCIIETOBAHUI)

KaK METOJIa DKOJOTHUUYECKUX
HUCCIIEI0OBAaHUH.

O00CHOBBIBATH HEOOXOIUMOCTH
DKOJIOTUYECKUX 3HAHMU I
COBPEMEHHOT0 YeJIOBEKa

HToro gacos mo reme
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7 | Tema «OpranusmMsbl u cpea 00UTAHUS»
7.1 | Dxonoruyeckue 1 DkoJiornueckue pakTopsl U PackpeiBaTh conep:kaHue TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JIEHCTBHUS. MOHSTUH: PKOJIOTHIECKUN (DaKTOP,

Knaccudukanus 3KoI0rudeckux
¢bakTopoB: abuoTHYECKHUE,
OMOTHYECKHE, aHTPOTIOTEHHBIE.
OO6muire 3aKOHOMEPHOCTHU JAEHCTBUS
sKojorudeckux ¢akropos. [IpaBuio
munumyma (K. llnpenrens, HO.
JIu6ux). TonepaHTHOCTH.
OBpPUOMOHTHBIE U CTCHOOMOHTHBIEC
OpTaHU3MBL.

JdemoHcTpanuu

Tabauubl ¥ CXEMBI: « IKOJIOTUYECKUE

bakTopb.
O6opynoBanme: repbapuu
KOJUIEKIIMM PACTCHUHN U )KUBOTHBIX,
MPUCIIOCOOJICHHBIX K  BIUSHUIO
Pa3JIMYHbBIX AKOJIOTHYECKUX
(dakTopoB

OMOJIOTUYECKUN ONTUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHPYIOIIHIA)
dakTop.

KnaccuduimpoBath skojg0rndeckme
(aKTOPBI 10 Pa3HBIM OCHOBAHUSM.
XapakTepus3oBaTh 00111E
3aKOHOMEPHOCTH JACHCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
OO0O0CHOBBIBATH JEMCTBHE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAHUYHUBAIOLIETO
dakTopa.

[IpuBOANTH pUMEPHI:
WUTIOCTPUPYIOIIUE IEHCTBHE MTPaBUiia
MUHHUMYMa, OrpaHUYMBAIOLLIErO
daxTopa, ABPUOMOHTHBIX u
CT€HOOMOHTHBIX OPTaHU3MOB
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1.2

AOnornyeckue
baxTopbl. CBeT Kak
YKOJIOTUYECKUN

dhaxTop

Abuotuueckue dakropsl. CBET Kak
sKosiornueckuit akrop. Jleiictrue
Pa3HbIX YYaCTKOB COJIHEUYHOTO
CIEKTPa HAa OPTaHU3MBI.
DKOJOTHYECKHEe TPyl PACTEHUN U
KUBOTHBIX II0 OTHOIIECHHIO K CBETY.
CurHanbpHasi pojb CBETA.
DoTONEPHOIN3M.

JdemoHcTpanuu

Tabauusl 1 cxembl: «CBETOBOU
CIIEKTP», «IKOJIOTUUECKHUE TPYIIIIbI

JKUBOTHBIX I1I0 OTHOIICHHUIO K CBCTY».

Oo6opynoBanme: repbapuu
CBETOIIOOMBBIX, TCHEIIOOMBEBIX U
TEHEBBIHOCIIMBBIX PACTECHUI;
CBETOJIFOOMBEIC, TCHEIIOONUBEIC U
TEHEBBIHOCIIMBLIC KOMHATHBIC
pacTeHusl.

JlabopaTopHasi padora
«BpIsiBIEHUE TTpUCTIOCOOICHU
OpTaHU3MOB K BIIMSTHUIO CBETa»

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUMN: CBET, POTOMEPUOIU3M.
XapakTepu3oBaTh JICVCTBUE CBETA

KaK dKOJIOTHYECKOTO (haKkTopa.
CpaBHUBaTh ACHCTBHUE Pa3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha
OpraHU3MBbl.

BbIABISTE 0COOEHHOCTH CTPOCHHUS U
KU3HEAEATEIbHOCTA PACTEHUM pa3HbIX
AKOJIOTMYECKUX TPYIII 10 OTHOIIEHUIO
K CBETY (CBETOJIIOOMBBIE, TEHEIIOOUBBIE,
TEHEBBIHOCIIUBEIC).

[IprBOINTH MPUMEPHI PACTEHUIN PA3HBIX
AKOJIOTUYECKUX TPYNI MO OTHOIICHHIO
K CBETY.

BoIBISITH 0COOEHHOCTH CTPOCHUS U
KU3HENIEATEIIbHOCTH JKUBOTHBIX Pa3HBIX
HKOJIOTHUYECKUX TPYIIII 10 OTHOIIEHUIO
K CBETY (JIHEBHBIE, CYMEPEUHbIE,
HOYHBIE).

[TpuBOAMTE MPUMEPHI JKUBOTHBIX
Pa3HBIX AKOJOTHUYECKUX TPYIIT IO
OTHOULIEHUIO K CBETY.

O060CHOBBIBATH 3HAUCHHE

185



Bbuonorus. 1011 knaccel (yrinyOaéHHBINA ypOBEHb)

dboTomepruoaU3mMa B KU3HA OPTAHU3MOB

U JUTA IPAKTUKHA CETBCKOTO
XO0351CTBa
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7.3

AbGunoTuueckue
(bakTOopHI.
Temmeparypa kax
DKOJOTUYECKUM

dakTop

TemnepaTypa Kak 3KOJOTHYECKHI
¢akrtop. JlelicTBue TemmnepaTypsl Ha
opraHu3msl. [IOWKHIOTEPMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpanuu

Tabsuubl u cxeMbl: «TemnokpoBHbIE

KHUBOTHBICY, ((XOJ'IOI[HOKpOBHLIG
KHUBOTHBICY .

Oo6opynoBanme: repbapuu u
KOJIJICKIIUH TETI0II0ONBEIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pAacTEeHU; Yydesia TULL U 3BEPEi.
JlabopaTopHasi padora «BrblsiBlieHHE
PUCTIOCOOJICHUI OPTaHU3MOB K
BIIMSIHUIO TEMIEPaTyphI»

PackpeiBath conepkaHue TEPMUHOB U
MOHSATU: TeMIEpaTypa,
MONKWJIOTEPMHBIE (XOJIOJHOKPOBHEIE),
rOMOMOTEPMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, SBPUTEPMHBIC
OpraHu3Mbl, CTEHOTEPMHBIE OPTraHU3MBl,
TEPMOPETYJISLIHSL.

Xapakrepu3oBaTh JCUCTBUE
TEMIIEPATYPbI HA OPTaHU3MBI.
BoisiBIsATE 0COOEHHOCTH CTPOCHUS U
KU3HEAEATEIbHOCTU MOWKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUTOKPOBHBIX ) )KUBOTHBIX.
[IpuBOIUTH MpUMEPBI
MOMKHJIOTEPMHBIX (XOJIOITHOKPOBHBIX) U
TOMOMOTEPMHBIX (TETUTIOKPOBHBIX )
YKUBOTHBIX. BBISIBIIATE 0COOCHHOCTH
CTPOCHUS U KUZHEACATEILHOCTU
TETJI0TI00MBBIX, 3UMOCTOMKHX,
MOPO30yCTOMYHMBBIX PACTCHUM.
[IpuBOANTH MPUMEPHI TETLTOIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYMBBIX
pacTeHuN.

[IpuBOIUTH TPUMEPHI 3BPUTEPMHBIX H

CTCHOTCPMHBIX OPraHu3MOB.
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7.4

AOnornueckue
baxTopsl. BiaxxHocTh
KaK DKOJIOTHYECKHUI
dakro

BrnaxxHOCTh Kak 5KOJIOTUYECKUI
dakrop. [IpucrnocobneHus

pPacTeHHIl K MOAAEPKAHUIO BOJHOTO
6ananca. Knaccudukanus pacrenuit

110 OTHOILICHUIO K BOJIC.
[Ipucnoco6eHus ;KUBOTHBIX K
HM3MEHEHHIO BOJTHOTO PEXKUMA.
JemoHcTpauumn

Tabnuibl 1 cxembl: «Du3nonornyecKkue

aJanTaIuy >KUBOTHBIX).
Oo6opynoBanme: repbapun pacTeHUH,
OTHOCSIIUXCS K TUTPOHUTAM,
kcepoduram, Me3odpuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYII.
JlabopaTopHasi padora

«AHaTOMHYECKHE OCOOCHHOCTHU
pacTEeHM U3 pa3HbIX MECT OOUTAHUS

PackpeiBaTh copepxkaHre TEPMUHOB U
MOHSATUN: BIAXKHOCTh, TUAPOPUTHI,
rurpouTel, Me30(UTHI, KCEPODUTHI,
’KUBOTHBIE: BOJIHBIE, TOTYBOIHBIE,
Ha3EeMHBIE.

XapakTepu3oBaTh ACHCTBUE BIAXKHOCTH
KaK 9KOJOIM4eCcKoro (hakropa.
BbIABISTE OCOOEHHOCTU CTPOEHUS U
KU3ZHENIEATEIIbHOCTH PACTEHUI Pa3HbIX
HKOJIOTMUYECKUX TPYII IO OTHOIIEHUIO K
BOJIC.

[IprBOINTH MPUMEPBI PACTEHUIN PA3HBIX
HKOJIOTMYECKUX TPYII MO OTHOLICHUIO
K BOJIE.

BbIsiBIISITE aHATOMUYECKUE U
(U3HOTOrNYECKUE MPUCTIOCOOTCHUS
KUBOTHBIX K HU3MEHEHUIO BOJJHOTO
pexuma.

[IpuBoauTH IIPUMEPBI BO/IHBIX,
MOJYBOJHBIX U HA3€MHBIX JKMBOTHBIX
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7.5

Cpenpl oOuTaHus
OpraHU3MOB

Cpenpl OOMTaHHS OPTaHU3MOB: BOJIHAS,
Ha3E€MHO-BO3/IyIIIHAS, TOYBEHHAS,
rITyOWHHAS TTOIITOYBCHHAS,
BHYTPHOPTaHU3MCHHASI.
OU3NKOXUMHUYECKHE OCOOCHHOCTH CPEJT
OOUTaHHUs OPTaHU3MOB.

PackpeiBaTh  copepkaHue — TepMHUHA
«cpena oOUTaHus.

XapakTepuszoBaTb 0COOCHHOCTH

BOJIHOM, HA3€MHO-BO31YIIIHOM,
MTOYBEHHOM, TIIYyOMHHO MOATIOYBEHHON U
BHYTPUOPTaHU3MEHHOU cpell 0OUTaHuUS.

[IpucnocoOneHuss opraHu3MOB K JKU3HU
B pa3HBIX cpefax.

JdemoHcTpanuu

Tabnuibl u cxembl: «Cpeabl 0OUTAHUS

OpraHu3MOB).
OobOopynoBanmue: KOJUTCKIINU
YKUBOTHBIX, OOUTAIONIUX B PA3HBIX
cpenax

CpaBHuBaTh GU3UKO-XUMUUYECKUE
YCIIOBUS Pa3HBIX CpeJl OOUTaHUS.
BoIsBIsATH UepThl NPUCTIOCOOJIEHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpenax
oOuTaHus.

[IpuBoauTh  TpPUMEPHI  OPTraHU3MOB,
0oOUTAaOIINX B Pa3HBIX Cpeaax
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7.6 | buonoruueckue buonornueckue purmsl. BHennue n PackpeiBath conepkanue MOHATHS
PUTMBI BHYTpEHHHE pUTMBbI. CyTOUHBIC U «OHOJIOTUYCCKUE PUTMBD».
FOANYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Tpucnoco6aeHHOCTh OPTaHU3MOB K BHCILHUX, BHYTPEHHUX, CyTOYHBIX 1
CE30HHBIM U3MCHEHHUSIM YCIOBHH TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
KHU3HH. [IprBOANTHE IpUMEPBI POSABIICHUS
JeMmoHcTpanumn OMOJIOTMYECKUX PUTMOB y pPa3HbIX
Tabmune! 1 cxeMsbl: «brosornueckue OPraHU3MOB.
PUTMBD». BrrsgBisaTe YCpPThI HpI/ICHOCO6J'IeHHOCTI/I
OGopynoBanue: repoapuu u OpraHu3MOB K C€30HHBIM U3MEHEHUSIM
KOJUJIEKIIUN PACTEHUN U KUBOTHBIX, YCIIOBHH KHU3HH.
o0Jagaronmx YepTamMmu OnuceIBaTh CE30HHBIC SIBJICHUS B
MPUCIIOCOOJIEHHOCTH K CE30HHBIM KU3HHU OPTaHU3MOB,
W3MEHEHUSIM YCIOBUM KU3HU pacnpoCTpaHEHHBIX B CBOECH
MECTHOCTH
7.7 | Kuznennoie Hopmbl XKuznennsie GoOpMbI OPraHU3MOB. PackpeiBath coqiepkaHue MOHATHS

OpTraHU3MOB

[TonsTue o )u3HEHHOH (hopMme.
Kuznenusie PopMbI pacTEHUH:
JIepeBbsl, KYCTapHUKH, KYCTapHUYKH,

«CKU3HEHHAas (hopMa OpraHu3May.
BbIABISITE 0COOEHHOCTH CTPOEHUS U
KU3HEIECATEIBHOCTH PACTEHUM Pa3HbIX
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MHOT'OJIETHUE TPABbI, OJTHOJIETHHUE
TpaBsbl. JKu3zHeHHBIE (POPMBI JKUBOTHBIX
TUIPOOHOHTHI, TEOOMOHTHI,
a’poOMOHTBl. OCOOEHHOCTU CTPOCHUS U
o0pasza >KU3HH.

JdemoHcTpauumn

Tabauiel v cxembl: « Ku3HEeHHbBIE
dbopmbl pacTeruit», « KuzHeHHbIe
(bOpMBI KUBOTHBIX).

Oo0opynoBanme: repdbapuu u
KOJUIEKIIMM PACTEHUMN U KUBOTHBIX
Pa3JIMYHBIX )KU3HEHHBIX (hOpM

KU3HEHHBIX (POPM.

[IprBOINUTH NpUMEPHI PACTEHUM PAa3HBIX
KU3HEHHBIX (POpM.

BbIsSBIATE OCOOEHHOCTH CTPOEHUS H
KU3HEIEATEIBHOCTU KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POpM.

[IprBOINTH MPUMEPHI )KUBOTHBIX PA3HBIX
KHU3HEHHBIX (OpM
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7.8

buotnueckue paxropbl

buotnueckue (bakTopsbl. Bunpl
OMOTHYECKHUX B3aUMOJICHCTBHI:
KOHKYPEHIUS, XUIITHUYECTBO, CUMOMO3
u ero ¢opmel. [lapazutusm,
KOOIepalusi, MyTyaju3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHM4YecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMMUYECKUE,
dbopuueckue, padbpuueckue).
3HaueHue OMOTUYECKUX
B3aUMOJICHCTBUI JJIsS CYyLIECTBOBAHUS
OpraHU3MOB B cpeJie OOUTaHUS.
[TpuHIIUTT KOHKYPEHTHOTO
uckiatoueHus. Jlemoncrpanuun

Ta6J'H/II_[BI 1 CXEMBI: « IKOCHUCTEMA

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATUI: KOHKYPEHIIUS, XUITHUYECTRO,
napasuTU3M, MyTyalu3M,
KOMMEHCAIIN3M, HETPOUUYECKUE
B3aMMOJICHCTBHS.

XapakTepu3oBaTh BUJIbI OMOTUYECKUX

B3aNUMOJEUCTBUHN.

OOBACHATH CYIIIHOCTh KOHKYPEHIINH,
XUITHUYECTBA, MApa3UTU3MA,
MyTyaJIn3Ma, KOMMEHCAIIN3Ma.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIIMX B OMOTHYECKUX
B3aUMOJICHCTBUSX PA3HBIX TUIIOB.
OueHuBaTh 3HaYECHNUE OMOTUYECKUX
B3aUMOJICMCTBUU JJIS1 CYLIECTBOBAHUSA

IITUPOKOJIMCTBEHHOTO aecay,
«IDKOCHCTEMAa XBOMHOIO JIECay,

«leny nuTaHus»,
«XuHU4ecTBOY, «llapazutuzm»,
«Konkypenmus», «CuMOHU03»,
«KomMmMmencanuzmy.
O6opynoBanme: KOJUIEKIINU
KUBOTHBIX, YUaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKUX
B3aUMOACUCTBUSIX

OpraHu3MOB B Cpele OOUTaHUS.
OO00CHOBBIBATH ACHCTBUE MPUHIINIIA
KOHKYPEHTHOT'O UCKJIIOUEHUS
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Hroro yacos 1o teme

9

8 Tema «IK0JI0rusI BUAOB U HOH}’JIHIIHVI»
8.1 DKOJOTUYECKHUE 3 DKOJIOTUYECKHUE XAPAKTCPHUCTHUKHU PaCKpBIBaTI) COACPIKAHHUC ITOHATHUA
XAPAKTCPUCTHUKHU ITOITYJIAIIUH. HOHYJ'I)IHI/DI Kak IOy JISALIUS .
MMONyJIALNH Oouonorndeckas cucrema. Poib O1leHUBAaTh 3HAYCHHUE

HEOTHOPOTHOCTH CPEIbl, PH3NIECKIX
0apbepoB U 0OCOOCHHOCTEH OMOJIOTHH
BUJIOB B ()OPMHUPOBAHUU
IPOCTPAHCTBEHHON CTPYKTYPHI
nonyysinuid. OCHOBHBIE MOKA3ATENH
HOMYJISIUH: YUCIEHHOCTD, IUIOTHOCTH,
BO3pAcTHasl U MOJIOBasi CTPYKTYpa,
POXIaeMOCTh, IIPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAIIHSI.

JdemoHcTpanuu

Tabauubl ¥ CXEMBI: «IDKOJIOTUUYECKUE
XapaKTePUCTUKU MOMYJISIIIAN,
«ITpocTpaHCTBEHHAs CTPYKTYypa

HEOJTHOPOJHOCTH CPEIbl, PU3NIECKUX
O0apbEPOB U OCOOEHHOCTEN OUOJIOTUH
BUJIOB B ()OPMHPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYPBI
MIOITYJISILIU M.

[IpuBOINUTH MPUMEPHI TOMYJISLUN
pa3HbIX BUJOB PACTCHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
HKOJIOTUYECKUE MTOKA3aTeNn
NOMYJISILUN: YUCIEHHOCTD, IIJIOTHOCT,
BO3pACTHAas U MOJIOBask CTPYKTYpa,
POKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.

NONYyJIALUN», « Bo3pacTHbIEe TUPaMHUIbI
O YJIALIN
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8.2

DKoJIorHYecKas
CTPYKTypa

MOMYJISIIIUU.
JluHaMuKa TOMyJISIIUAN
U e€ perynsauus

DKoJIOrHYecKasi CTPYKTypa MOMYJIALHH.

OHGHKa YUCJIICHHOCTH IIOITYJIAIIUU.

JlnHaMuKa MOMYyJISAIUA U €€ Perysius.

buotnueckunii noTeHIMaN NOMYJISIUAH.
MonenupoBaHrue THHAMUKH
nonyssinuu. Kpuseie pocra
YUCJIIEHHOCTH nonysiuuu. Kpusbie
BBDKMBaHUA. Perynsauus yncaeHHOCTH
MONYJISILUNA: pOJib (PAKTOPOB,
3aBUCALIMX U HE 3aBUCALIUX OT
IUIOTHOCTH. DKOJIOTUYECKUE CTPATETUN
BUJOB (1- 1 K-cTparerun).
JdemoHcTpanuu

Tabsuibl 1 cxeMbl: «CKOPOCTh
3aCEJICHUs] IOBEPXHOCTH 3EMIIH
Pa3IMYHBIMHA OPraHU3MaMK»

PackpriBath coqiepkaHue TEPMUHOB
Y TIOHSITUI: TMHAMUKA MOIMYJISLINH,
OMOTHYECKUI IMOTEHIIHAIT
NOMYJISIIIUU, KPUBBIE BBIKUBAHUSI,
(haKTOpBI CMEPTHOCTH, EMKOCTH
cpenbl. OOBACHATH 3aKOHOMEPHOCTH
pa3MelieHus ocooei monyJsaiuy Ha
3aHUMAEMOU TEPPUTOPUH.
OneHuBaTh OMOTUYECKUHN TTOTSHITHAI
MOMYJISILMI Pa3HbIX OPraHU3MOB.
AHaIM3UPOBATH KPUBBIE POCTA
YUCJICHHOCTH TOMYJISIIIUU U KPUBBIC
BBDKMBAHMSL.

OOG0CHOBBIBATh MPUYHUHBI
cAep>KUBaHUSI OMOTUYECKOTO
MOTEHI[MAJIa POCTa U MPUYUHBI
BCTIBIIIEK POXKIAEMOCTH Y OTACIBHBIX
OPTraHU3MOB.

[lepeuncnars pakTOpbl CMEPTHOCTH,
PEryJIUPYIOIINE YACIEHHOCTD
MOMYJISILUN PACTEHUHN U )KUBOTHBIX.
OnuceIBaTh HKOJIOTHYECKHE CTpaTeruu
BHJIOB
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8.3

DKOJIOTHYECKasT HUIIIA
BHUJIA

ITousTHE 00 PKOJIOTHUECKOI HUILIE
BUJ1a. MectooOuTanue. MHOromepHas
MOJIEITH DKOJIOTHYECKOU HUIITHA

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSATUI: IKOJIOTMYECKasi HUIa, BUI,
apeaJl, UHBa3Msl.

JIx. 1. Xatunncona. Pa3mepsl
9KOJIOTHYECKOM HumM. IloTeHnmansHas
Y peaii30BaHHAs HUIIIY.

Bun kak cucrtema nonyssinuii. Apeasnsl
BUJIOB. BHbI 1 X >KNW3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTpALMi KUBOTHBIX. buosornyeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.
JemoHcTpauumn

[Toprper: JIx. W.

XatunHcoH. TaOJauIel 1

cxeMbl: «Moaenb

AKOJOTMYECKOW HUIK JIX.

H. XaTtunncoHay.

Oo6opynoBanme: repObapun pacTCHUI;
KOJIICKIIMU KUBOTHBIX.

JlaGoparopHnasi pabGora

XapakTepu30BaTb MHOTOMEPHYIO
MOJIEJIb SKOJIOTUYECKOW HUIM JK.

N. XaTuuHcoHa.

IIpuBOAUTE MpUMEPHI FIKOJIOTUYECKUX
HUII Pa3HbIX BUJIOB PACTEHUN U
JKUBOTHBIX.

BBIABIISITE OTIIMYME SKOJIOTUYECKON
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padruecku nzobpaxaTth
MHOT'OMEPHYIO MOJIEJIb 3KOJIOTUYECKOU
HUILH JJIs1 pa3HbIX BUAOB. BBIABISTE
MPUYUHBI Pa3IUYUil B pa3Mepax
JKOJIOTUYECKOW HUIIM Y Pa3HBIX BUJIOB
PACTEHHI U JKUBOTHBIX. AHAJIM3UPOBATH
IIPAYUHBI U TIOCJIEACTBUS CMEHBI
AKOJIOTUYECKOMN HUIIIH
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«IIpucnocobieHrs ceMsiH paCTeHUN K
pacceneHuIo»

Hroro

4aCoB [0 TEME 9

TemMa «IK0JI0THA COOOIIECTB. JDKOJOTNUYEeCKHE CHCTEMbI»
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9.1

Coo011ecTBO
OpraHU3MOB —
OHOILIEHO3

CoobmiecTBa opranu3MoB. buorneHos u
ero cTpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHMOIIEHO3E.
JemoHcTpauun

Tabsuub! u cxembl: «CTpyKTypa

PackpbIBaTh cojiep:kaHue TEPMUHOB U
MIOHATUN: OMOIIEHO3, OMOTOII.
XapakTepu3oBaTh OUOIIEHO3 U €r0
CTPYKTYpBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPHUECKYIO.

ouoreHo3a»,  «DKOCHUCTEMaA
IIUPOKOJIUCTBEHHOTO  JIECay,
«IKocucTeMa XBOMHOTIO JIeca»

[lepeunciiATs U IPUBOAUTH IPUMEPHI
CBSI3€M MEXAY OpraHu3MamMu B
OuoLeHo3e
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9.2

DKocucTEMA

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.Jlx. Tencnu). @yHKIMOHAJIbHbBIC
0JIOKH OPTraHKu3MOB B DKOCUCTEME:
MIPOTYIICHTHI, KOHCYMEHTBI, PeTyIICHTHI.
Tpoduueckue ypoBHHU.

Tpoduueckue nenu u ceTw.
AbGuoTtnueckue 6JI0KU IKOCUCTEM.
[TouBBI U UITBI B 9KOCHCTEMAX.
KpyroBopoT BemiecTB U MOTOK YHEPTHH
B DKOCHCTEME.

JdemoHcTpanuu

IToptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabuuupl 1 cxembl: «OyHKIMOHAIbHBIE
TPYMIBI OPTAaHU3MOB B SKOCHUCTEME,
«KpyroBopoT BeIiecTB B 3KOCUCTEME,

«Ilenu nmuranus (macTOUIIHAS,
JNETPUTHAS )».

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUICKOWH HACCKOMBIX; Uy4cCjia IITHUL 1
3BEpen

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHATHI: IKOCUCTEMA, POAYLIEHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, TPOPUUYECKUE
ypOBHH, TpopuuecKue (MHUIIEeBbIC) TN
U CETH.

Ha3biBaTh CTpyKTypHBIE KOMIIOHEHTBI
9KOCHUCTEMBI.

XapakTepu3oBaTh PyHKUINUU U
IPUBOJUTH IIPUMEPBI OPTaHU3MOB B
AKOCHUCTEME HA OCHOBE UMEIOIIUXCS
3HaHUI O pacTeHMsIX, rpudax,
OaKTepHsiX U )KUBOTHBIX.

OnuceIBaTh KPyrOBOPOT BEILIECTB

Y TIOTOK DHEPIHH B 3KOCHCTEME.
OOBICHATH POJIb OPraHU3MOB B
OMOJIOTUYECKOM KPYTOBOPOTE

BEILECTB U NTOTOKE SHEPIHH.
[IpuBOAUTHE NPUMEPHI OPTAHU3MOB,
3aHUMAIOLIUX Pa3HbIE YPOBHU
TpOoPUUECKUX MUPAMU/I.

CocTaBisATh CXEMBI ITEpEHOCa BEIIECTBA
Y DHEPTUU B HKOCUCTEMAX (LIeTH
MATAHMUS).
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CpaBHI/IBaTL HaCT6I/IHIHI)I€ U ICTPUTHBIC
OCIIN MU TaHMUA

9.3

DKOJIOTUYECKHE
TUpPaMUIbI

OCHOBHBIC ITOKA3aTEIM SKOCUCTEMBI.

buomacca u npogykuusi.
DKOJIOTUYECKUE TUPAMUIbI YHCEIL,

OMOMacChl U YHEPTHH.
JdemoHcTpanuu

Ta0auibl ¥ cXEMBL: «DKOJIOTHYECKast
MUpaMKIa YUCEID», «IKOJIOrnyecKas
nupamuia OuoMacchly,

«IKOJIOTHYECKAS] MTUPAMUIA SHEPTUN

PackpsIBath cofepkaHue TEPMUHOB U
HNOHATUN: IPOIYKIIML, Ouomacca,
JKOJIOTMYECKAsA MUPAMUIA.
XapakTepu3oBaTh IPaBUIIa
9KOJIOTMYECKUX ITUPAMUJL YUCEI,
OMoMacchl U SHEPTUU.

OOBACHATH TPUYUHBI PA3ITHYNN

B INPOAYKTUBHOCTH Y pPa3HBIX
JKOCUCTEM.

[IprBOINUTH MPUMEPHI MPAKTUIECKOTO
IIPUMEHEHUS IIPaBUII DKOJIOTHUECKUX
IAPAMHA/I.

CpaBHuBaTh OMOMACCy U IPOAYKIIHIO
HKOCHUCTEM CyIIH U MUPOBOro OKeaHa
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9.4

N3menenns
COOOIIECTB —
CYKIIECCUH

Jlunamuxa skocucmenm.
Kamacmpoghuueckue nepecmpotixu.
Dnykmyayuu. HanipaBiieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. llepsuunsie n
BTOPHUYHBIE CYKIIECCUU U UX
MPUYUHBI. AHTPOTIOTEHHbIE
BO3JICMCTBUS HA CYKIECCHH.
KnumakcHoe cooOuiecTBo.
buopaznooOpasue 1 noiaHoTa
KPYTrOBOpOTa BEILIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

PackpbiBaTh copepkaHre TEPMUHOB U
HNOHATUN: CYKIIECCHS, KIMMaKCHOE
COO0OIIECTBO, CYKLIECCHOHHBIHN PSA/I.
XapakTepru30BaTh CyKI[ECCUHU:
NEPBUYHBIE U BTOPUYHbIE, IPUBOAUTD
UX MIPUMEPHI U HA3bIBaTh MPUYUHBI
CMEHBI COOOILIECTB.

CpaBHUBATh BPEMEHHBIE U KOPEHHbBIE
OMOreo1eHO3bl HA KOHKPETHBIX
IIPUMEPax CBOEU MECTHOCTH.
MonennpoBaTh pe3ysbTaThl Ipolecca

JemoHcTpauumn

Tabmuie u cxembl: «OOpa3oBaHue
6omotay, «IlepBudHas CyKIeccus»,
«BoccTaHOBIICHHE JIeca MOCIIe ToXKapay

CMEHBbI OHMOTEeOIIEHO30B TOJI BIHSHUEM
AHTPONOTEHHOTO (haKTOpa
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9.5 | [Ipupoansie [IpupoHbIe 5KOCUCTEMBI. PackpeiBath comepkaHue TEPMUHOB W
IKOCHCTEMBI DKkocucmembvt 03Ep U peK. IKOCUCEMbL | TOHATHIA: (PUTOIIIAHKTOH, 300ILIAHKTOH,
Mopell u 0Keanos. IKocucmemsvl MyHOp, | IPYCHOCTb.
siecos, cmenetl, NYCMolHb. XapakTepru3oBaTh MPUPOIHBIC
I[EMOHCTpaHl/II/I 9KOCUCTEMbI, X OCHOBHBIC
TaOnuip! ¥ cxembl: «IKOCUCTEMA KOMIIOHCHTBI (Ha IIpUMepe 03epa,
IIMPOKOJIMCTBEHHOTO ecay XBOWHOTO M IIUPOKOJIMCTBEHHOTO JIeCa).
2
«IKOoCcHCTEMa XBOWHOTO Jiecay, OOBACHSTE NPUYUHBI PA3THIHON
«DKocHucTemMa o3epay. OroMacchl IPOTYIEHTOB 1
OGopyIoBaHHe: aKBAPHYM KaK MOZEp | OHCYMCHTOB B IPUPOJHBIX
HKOCHUCTEMAX.
HKOCUCTEMBI.
. | CocTaBnsATh NacTOMIIHBIE U AETPUTHBIE
IKcKypeust «IKCKYPCHS B TUITHYHBIN
IEMU TUTAHUSI TPUPOIHBIX IKOCUCTEM.
OuoreoreHo3 (B 1yopaBy, Oepe3HsIK,
N [IpuBOANTE PUMEPHI OPTAHU3MOB,
ebHUK, HA CyXOJO0JIbHBIN WIN
8 . BXOJIAIINX B COCTaB (PUTOTUIAHKTOHA,
NOMMEHHBIN JIyT, 03€pO, OOJIOTO)»
300IIJJaHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJIb APYCHOCTH B
YKU3HHU Ha3€MHBIX IKOCHUCTEM.
CpaBHuBaTh OMOMACCY ¥ TPOAYKIIUIO
BOJHBIX ¥ HA3EMHBIX SKOCUCTEM
: HTPOIOTECHHBI HTPOIOTEHHBIC YKOCHCTEMBI. KPBIBaTh COJCP)KAaHUE TEPMHHOB U
9.6 | AHTPOIIOTEHHBIE AHTpPONOTEHHBIE YKOCHUCTE Pac aTh COJIEpP)KaHUE TE 0
KOCHCTEMBI ArposkocucteMa. ArporeHo3. HNOHSATUIN: arpO3KOCUCTEMA, arPOLICHO3,
(arpo’KOCHCTEMBI) Paznuuus Mex 1y aHTPONOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH 3KOCHCTEMAaMHU. XapakTepu3oBaTh OCHOBHBbIE
JleMoHCTpaLun KOMITOHEHTBI arpO3KOCHCTEMBI.
TaOauis! U cXeMbl: « ATPOIIEHO3Y, [IpuBOAUTHE MPUMEPHI ATPOIKOCHCTEM.
«KpyroBopoT BEmecTB 1 MOTOK CocTaBisATh LENU MUTAaHUS arpoLEHO03a.
DHEPI'UU B arpoLeHO3E. OO0O0CHOBBIBATH MPUUMHBI HU3KON
O0opynoBanme: repbapuu YCTOMYMBOCTHU arpOdKOCUCTEM.
KYJBTYPHBIX U JUKOPACTYLIUX CpaBHMBaTh arpO3KOCUCTEMBI U
pacTeHHH. IPUPOAHBIE SKOCUCTEMBI.

IKCKypceHs «IKCKypcusl B XapakTepru30oBaTh pPoJIb YEIOBEKA
arpo3KocucTeMy (Ha 1ose uin B COXPaHEHHH YCTOMYHMBOCTHU

B TEIUTMYHOE XO35HCTBO)» arpo’KOCUCTEM

204



buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

9.7

Yp603K0CUCTEMBL.
DKOMOHUTOPHUHT

YpboskocucTeMsl. OcHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponackas dmopa u payhna.
CunaHTponM3aus ropoAcKoil payHsbl.
buonornueckoe u X035UCTBEHHOE
3HAUYE€HHUE arpodKOCHUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPraHu3MOB B 3KOocucreMax. Poib
KAackaoHozo agpgpexma u
8UO0BI0UPUKAMOPO8 (KNI0UEBbIX
8U008) 8 (YHKYUOHUPOBAHUU
akocucmem. llepeHoc snepruu u
BEIIECTB MEKIY CMEKHBIMU
JKOCUCTEMAMHU. Y CTOUYUBOCTD
OpTaHU3MOB,

PackpeiBaTh copepkaHre TEPMHUHOB U
MOHATHI: ypOOIKOCUCTEMA,
CUHAHTPOIU3AITHS, TOPOJCKast ¢uiopa,
ropojickas (payHa, SKOMOHHUTOPHHT.
XapakTepu3oBaTh OCHOBHEIC
KOMIIOHEHTHI YPOOIKOCHUCTEM.
OnuceiBaTh OMOJIOTMYECKOE U
X035IUCTBEHHOE 3HAUCHUE
ypOOIKOCHUCTEM.

[TpuBOIUTE MPUMEPHI K OIICHUBATH
COCTOSIHHE YPOODKOCUCTEM CBOCH
MECTHOCTH.

BoIgBiIsSITE 0COOEHHOCTH TOPOICKOM
dopsl u payHBbI.

CpaBHuBaTh ypOOIKOCUCTEMBI u
PUPOIHBIC IKOCUCTEMBI
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

MIOMYJISILIUK U SKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX M aHTPOITOIE€HHBIX
BO3JICUCTBUIA.

Mexanuszmul 6030eticmsus 3a2psa3HeHUl
PA3HbIX MUNOB HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KOJIO2UHECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCBUSL.
MeTo10710russ MOHUTOPUHTA
€CTECTBCHHBIX U AaHTPOITON€HHBIX
9KOCHUCTEM.

JdemoHcTpanuu
Tabuuib u cxembl: «lIprumepbl

ypOOIKOCHCTEM.
IIpakTnueckas padora
«/3yueHue u onrcaHue
ypOOIKOCUCTEMBIY.
JlaGoparopHas padora

«3yuenue pa3zHooOpazusi MEJIKUX
MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX
IKOCHUCTEMAX)

M Toro yacos 1o TemMe 12

10

Tema «buocpepa — riiodajabHas IKOCHUCTEMA»
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10.1

buocdepa. Ctpykrypa
1 coctaB Oruocdepbl

buocdepa — obmiennanerapHas
00oJtouka 3eMIH, TIe CYIIECTBYET WIN
CyLIECTBOBAJIA KU3Hb. PazBuTune
TIpeACTaBICHH 0 Orocdepe B Tpyaax
3. 3rocca. Yuenne B.W. Bepnaackoro
o ouocdepe. Obmactu 6nocheps! u e
cocta. JKuBoe BemecTBo Ouocheps! u
ero QyHKIIHH.

JemoHcTpauumn
[Toptpersl: B. U. Bepuanackuii, 3.
3ro0cc.

Tabsuub! 1 cxeMsl: «I'eochepsl

3eMin», « OyHKIIUH )KUBOT'O BEIIECTBA»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHH: Onocdepa, )KMBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoANTH GOPMYITHPOBKH OCHOBHBIX
noJiokeHuii yuenus B. . Bepnaackoro
o ouocdepe.

XapaktepusoBaTh 00actu Ouochepsl
1 X COCTaB, HA3bIBAaTh 00JIACTH
pacmpoCcTpaHEHHS KUBOTO BEIIECTBA B
000109Kax 3eMJIH 1 BBISBIISATH
MIPUYHHBI €T0 PA3TUIHOTO
pacmpeseneHusl.

[lepeuncnarb QPyHKIIMU )KUBOTO
BeliecTBa ouocdepsl (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHLIEHTpAI[MOHHAs!, OMOXHUMHYECKas ).
[IpuBoANTH MPUMEPHI TPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3UpoBaTh U OIICHUBATH
OnoJIorn4ecKyro HHGOPMAIIUIO O
TJI00QJIBHBIX SKOJIOTUYECKHUX
npobsiemax ouocdepsi,
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MOJYy4YaeMyI0 M3 Pa3HbIX
VMCTOYHUKOB.
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

OuenuBath Bki1aa B. U. BepHajckoro,

3. 310cca B CO3/JaHUE YUEHHUS
o 6uocdepe

10.2

3aKOHOMEpPHOCTHU
CYIIIECTBOBAHMUS
ounochepsl.
Kpyrosopotsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHHUS
6uocgepsl. OcobeHHocTu duochepsl
KakK TJ100aJbHOM YKOCUCTEMBL.
JlnHaMUYeCKOEe paBHOBECHE B
ouocdepe. KpyroBopoTsl BeecTB U
OMOrcOXMHYECKHE ITHKJIBI
(yrnepoja, azora). PUTMu4HOCTH
SBICHUN B Onocdepe.

JdemoHcTpanuu
Tabmauib! u cxemsbl: «I'eochepsl

3eMiny, « DyHKIIUH )KUBOTO
BEIIIECTBAY,

«KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriiepojia B Ipupoae»,
«KpyroBopoT KUCIIOpO/ia B MPUPOEY,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MMOHATHI: T100aIbHAast DKOCHCTEMA,
JTUHAMUYECKOE PaBHOBECHE,
KPYTrOBOPOTHI BEIIECTB,
OMOTEOXUMHUYCCKHE ITHKITBI.
XapakTepuszoBaTb 0COOCHHOCTH
o6uocdepsl Kak T100aTbHOM
9KOCHCTEMBEI.

Onpenensate pyHKIHIO OMoCchepsl B
o0ecreuyeHnr OMOr€HHOT0 KpyrOBOpOTa
BEIIECTB Ha IUIaHeTe. XapaKTepru30BaTh
OCHOBHBIE€ KPYTOBOPOTHI: BOJIBI,
yriiepojia, azota. CpaBHUBaTh
0COOEHHOCTH KPYTOBOPOTA Pa3IMYHBIX
BEILIECTB.

OuenuBaTth 3HaYEHNE KPYTOBOPOTA
BEIIECTB ISl CYIIICCTBOBAHUS KU3HH
Ha 3emJIe.

OOBICHATH POJH OPTAaHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BEILIECTB.
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Bbuonorus. 1011 knaccel (yrinyOaéHHBINA ypOBEHb)

BrISBISATE TUHAMHUECKOE PAaBHOBECHE
ouocdepsl.

[TpuBOAMTH MPUMEPHI PUTMUYHOCTH
sBICHUI B Onocdepe
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10.3 | 3oHa)IBHOCTH 2 3oHanbHOCTh OMocheprl. [lonsatue o | PackpsiBaTh conepskanue TEPMUHOB U
ounocgepsl. OCHOBHBIE owmoMe. OCHOBHBIC OHOMBI CYIIW: | OHATUIN: OMOMBI, TYHIpA, XBOWHBIE
OMOMBI CYIIN. TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U | JIECA, CMELIAaHHEIE JIeca,

VY cTolHYnBOCTD IIMPOKOJINCTBEHHbIE ~ JIeca,  CTENH, | IIMPOKOJIMCTBEHHBIC JIeCa, CTCIIH,
orocdeps CaBaHHBI, ITyCTBIHH, TPOIIMYECKUE JiECa, K CABAHHBI, ITyCTbIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbsi. KiMmat, pacTUTeNbHbIN | BBICOKOIOPbAL.
¥ OKMBOTHBIA Mup OmomoB cymm. | [loxaseiBath Ha KapTe 141
CprKTypa 51 (byHKHI/I;[ JKUBBIX CUCTEM, | XdPAKTCPHU30BATb OCHOBHBIC OMOMBI
OLICHKa MX PECYpPCHOT0 MOTEHLHajla U | CyLIH.
o6nochepHbIX PYHKINN. CpaBHMBAaTh 0COOEHHOCTH KJINMATA,
JleMOHCTPALHH MIOYB, PACTUTEIBHOTO U JKUBOTHOTO
Tabuaus! 1 cxeMbl: «OCHOBHBIE GHOMbI | VL AP4 PA3HDIX OrOMOB CYIIH 3eMITH.
ey, «KMaTHaecKue mosica BbISIBISATH IPUYMHBI 30HAIBHOCTH B
3emnny, « Tynapay, «Taiiray, Guocepe
«CMelIaHHbIN JIec,
«IInpOoKOIUCTBEHHBIN JieCy, « CTEIb,
«CaBannay, «ITyCTbIH,
«Tpornnueckuit necy.
Oo6opynoBanme: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKITUN KUBOTHBIX
HToro yacoB 1o Teme 6
11 | Tema «YesioBeK U OKPYKAKOIIAS CPeIa»
11.1 | BozneiicTBue 2 DKOJIOTUYECKHE  KpPU3HChI W UX | PackphiBaTh cofep:kaHUE TEPMUHOB U

yejoBeka Ha Ouocdepy

npuuyrHbl. Bo3neicTBue yenoBeka Ha
ouocdepy. 3arps3HeHUE BO3AYIITHON

MOHATUM: aTMOc(epa, BellecTBa-
3arpsi3HATEIH,
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buonorus. 10-11 knaccel (yrinyO0néHHBINA yPOBEHbD)

cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOW cpeapl. OxpaHa  BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa
IIOYBEHHBIX  pecypcoB. l3MeHeHue

KJIMMara.
JdemoHcTpanuu

Tabyuibl U cXeMBbI: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruapochepb», «3arpsa3HEeHUE TOYBbIY,

«ITapaukoBsIi 2P hexT»

MapHUKOBBIN 2P (DEKT, «030HOBAs
TIBIPa», KKAUCIOTHBIC O,
ruapocdepa, 3BTpoduKamys BOJT0EMOB,
1I0YBa, PO3Usl NIOUB, MECTULIU/IBI,
3KOJIOTUYECKUN KPU3HC.
AHamM3upOBaTh AHTPOIIOTCHHBIC
(dbakTOpbl BO3ICUCTBUS Ha Orochepy
(poJih YeTIoBEKa B MIPUPO/IE) HA PA3HBIX
ATamax pa3BUTHUS YEIOBEUECKOTO
oOuiecTna.

XapakTepusoBarh ri100anbHbIC
AKOJIOTUYECKHE TTPOOIIEMBI;
OCHOBHBIC HCTOYHHUKHU aTMOC(EPHBIX
3arpsi3HEHUI; IKOJIOTHYECKUE
pOOJIeMBbI, CBSI3aHHBIE C
YBEIMYCHUEM TPAHCIIOPTA B
KPYIHBIX TOPOJIaX; IBTPO(UKAITHIO
BOJ0EMOB; MOCJIEICTBUS 3arpsi3HEHUS
BOJ XUMHUYECKHUMH BEIICCTBAMU;
BO3/ICHICTBHUE YEJIOBEKA HA
ITOYBEHHBIN MTOKPOB.
ApryMEHTUPOBATH 3HAYEHNE
AKOJIOTUYECKUX 3HAHUU B PEIICHUH
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BOIIPOCA O MOJJICPKAHUU YCTOMUUBOCTHU
ounocdepbl
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11.2

AHTpPOTNIOTEHHOE
BO3JIEUCTBHE Ha
PaCTUTENBHBINA U
JKUBOTHBIN MUD.
OxpaHa mpupoabl

AHTPOIIOT€HHOE BO3JICUCTBUE HA
PACTUTENIbHBIA U )KUBOTHBIM MUP.
OxpaHa paCTUTENBHOIO U JKUBOTHOTO
mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupozsl. Kpacueie kauru. Oco6o
OXpaHs€MbIE IPUPOJIHBIE
tepputopun (OOIIT). botannueckue
cazibl ¥ 300JIOTMYECKHUE TTapKH.

JemoHcTpauumn
Tabmauiel 1 cxeMul: «Ocob0

OXPaHACMBIC ITIPUPOJAHBIC TCPPUTOPUN).

Oo6opynoBanme: pororpaduu
OXpaHSAEMBIX PACTEHUI U )KUBOTHBIX
Kpacnoit kaurn P®, KpacHoi kauru
pervoHa

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHATUH: COKPAIICHUE
O6ropa3zHooOpasus, oXpaHa MPUPOIbI,
0Cc000 OXpaHseMbI€ IPUPOIHBIE
tepputopun (OOIIT), boTannueckuit
call, 300JIOTUYECKUH NapK.
XapakTepru30BaTh IJIAHETAPHYIO POJIb
pacTEeHU U )KUBOTHBIX.

[IpuBOAUTHL MPUMEPHI PSIMOTO U
KOCBEHHOI'O BO3/ICHCTBUS YEJIOBEKA
Ha paCTUTENIbHBIM U KUBOTHBIM MUD.
XapakTepu30BaTh NPUHIINAIIBI
«BcemMupHOU CTpaTernu OXpaHsbl
IPUPOIBD.

[lepeuncasTe 0COOEHHOCTH PA3NUYHBIX

OOIIT.

[IpuBoauts npumepst OOIIT,
PAacMoJIOKEHHBIX B CBOEM MECTHOCTH.
Jloka3pIBaTh Ha MpUMEPAX OMACHOCTH
COKpalieHusi OMOJIOTHIECKOTO
pazHooOpasus 3emiu.

[TpuBOaUTH pUMEPHI PEAKUX U
MAJIOYMCIICHHBIX BUJIOB PACTEHUN U
’)KUBOTHBIX CBOE€M MECTHOCTH,
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3aHecEHHbIX B KpacHble kHUTH
pernonoB u Kpacnyro kaury PO
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11.3

PanmonanrsHoe
MPUPOIOTI0JIH30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIC PHUHIIAIIB YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBI.
PammonansHoe
IPUPOIOIIOIB30BAHUE U COXPaHCHUE
OHMOJIOTHYECKOro pa3HOOOpasus
3emiu. OO1IKE 3aKOHOMEPHOCTH
rJI00aJIbHBIX DKOJIOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH
COBPEMCHHOTO KPH3HCa U €T0
BEPOSTHBIC ITOCIICICTBUSA. PazBuTre
METOJIOB MOHUTOPHUHTA Pa3BHTHS
OMACHBIX TEXHOT'CHHBIX MPOICCCOB.
Cucmemmvie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHep2emuKe.
buonocuuecxoe paznoobpaszue u
ouopecypcol. Hayuonanvuole
UHpoOpMayUoHHbIe CUCTEeMDb,
obecneyusaowue 00OCmyn K
uHopmayuu no coCMoIHU0O
OMOEIbHBIX BUO0E U IKOCUCTIEM.
OcHo8bl dKOpeaburumayuu 3Kocucmem
u cnocobos 6opvovLL ¢

OUONnoBpedcOeHUAMU.

PackpbIBaTh copepkaHue TEPMUHOB U
HOHATHH: panMoHaAIBHOE
IPUPOAOIIOIb30BAHUE,  YCTOMYMBOE
pa3BUTHE, MPUPOJHBIE  PECYPCHI,
DKOJIOTUYECKUN CIIE.

XapakTepu30BaTh OCHOBHBIEC IIPUHIINIIBI
YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA U
IPUPOABI.

OnuceiBaTh HEMCYEPIIAEMbIE U
ucyepriaeMble MPUPOIHBIE PECYPCHI,
IIOTYEPKUBAsI OTHOCUTEIBHOCTD
HEUCYEPIIAeMOCTH TPUPOTHBIX
PECYpPCOB; XapaKTEpU30BaTh MPOLECCHI
UX BO3HUKHOBEHMSI U YCIIOBHS CPEJIbI,
OPUBOASIINE K UX (DOPMUPOBAHMIO.
PackpeiBaTh npo0seMbl paliioOHAIBHOTO
IPUPOAOIIOIB30BAHNS U HAXOINUTH ITyTH
UX pelIeHus
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PeKOHcmpym;uﬂ MOPCKUX U HA3EMHbIX
dKocucmem.
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JdemoHcTpauumn
Tabmumel ¥ cXeMmbl:

YHOPABIISIEMOTO MUPA»

«Monenn

Htoro 4acoB 1o teme 6
Pe3epBHOE Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME

219



